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Introduction 

 
 A well managed grazing system for any kind and class of livestock involves some basics.  The most 
important of these is to manage the grass for optimum growth and regrowth, paying attention to the needs of the 
forage plants so that they may produce feed for the animals.  This involves knowing when to initiate grazing, 
when to terminate grazing by moving the livestock to new forages, how to deal with very wet or very dry 
conditions, and how to manage the forages in the fall.   
 Properly managed forages depend upon fences to partition the pasture into paddocks and to control the 
movement and placement of the livestock, and a watering system to provide for their water requirements while 
they are contained in their paddocks. 
 The importance of the livestock watering system cannot be overstated.  This one item will “make or 
break” the grazing system.  What makes a well planned water system so important to a grazing system?  
Consider the following: 
 • Animals are sensitive to a lack of water in their diet.  If water intake is limited, feed intake is reduced 
and animal performance is affected. 
 • If livestock have to travel out of their paddock to water, they are likely to spend  longer periods of time 
at the “water hole”, reducing the time they should be grazing.  
 • If water is not well distributed to the grazing area, livestock will tend to overutilize the forages near the 
watering facilities, and underutilize the forages farther away from the tanks. 
 • When livestock have to trail long distances to water much of the manure is dropped on the way to the 
water and while they are at the water trough, instead of on the pasture where it will provide a benefit to the 
forages.   
 • Water is essential for proper operation of the bodily functions of an animal.  
 • Water acts as a coolant, moderating the body temperature of the livestock.   
 • Clean water can reduce the risk of disease. 
 • Reduce trailing and erosion of trails. 
 We will consider the source of water, the quality of the water, and the quantity required.  We will also 
consider the physical aspects of the system: the pumps, pipelines, and watering facilities. 
 The content of this article is intentionally general in nature.  It is important to evaluate each site or 
system as it presents itself.  Each livestock watering system has its own unique circumstances that must be 
considered.  

Water Sources, Quality, And Quantity 
 The most commonly used sources of water for livestock are wells, open surface ponds, and flowing 
streams. 
 Wells generally provide the best quality of water.  However, there are some factors that may prevent use 
of a well.  Some underground water contains high levels of salts or other chemicals that reduce the desirability 
of the water, which will ultimately reduce the performance of the livestock.  Another factor that may make a 
well inadequate is that some wells do not have the capacity, or yield, to sustain the numbers of animals that 
must be watered. 
 Open surface ponds, natural or constructed, are a relatively inexpensive way to provide water.  
Limitations include poor water quality, especially during the heat of the summer.  Diseases and parasites are 
more prevalent in systems that depend upon standing surface sources of water.  An example of this is the 
presence of liver flukes in open standing natural water sources in northern Minnesota.  Another drawback to 
open natural sources of water is the tendency to dry up during times when the livestock need the water most.   
 Flowing water sources, such as streams, are commonly used for watering livestock.  The quality of the 
water can be highly variable, especially in streams with contributing watersheds that contain significant areas of 
annually tilled cropland.  Some streams are a dependable source of water, while others will dry up when the 



water is needed most.  Management of the stream is very important to protect water quality.  Generally the 
livestock are either rotated through the stream corridor as they move from paddock to paddock, or they are 
provided with an access point to the water.  In some cases water is pumped from the stream into a watering 
facility to prevent the impact of the livestock on the streambanks. 
 Significant water quality issues that have not been addressed include pH, sediments, algae, and salts.  
Consideration needs to be given to issues related to corrosion of fittings and parts of pumps, pipelines, and 
watering facilities.  Sediments and algae can plug system components or can render pumps and valves 
inoperative.  Careful selection of pumps and valves is important in these cases, or methods of filtering the water 
may need to be incorporated into the system.  
 How much water do bison need each day?  In Minnesota we predict that they will need approximately 
15 gallons of water for every 1000 pounds of herd weight during normal midsummer conditions.  For example, 
50 bison cows, each approximately 1000 pound, will have a total herd weight of 50,000 pounds.  At 15 gallons 
per 1000 pounds of herd weight, this herd will need approximately 750 gallons of water per day.  The source of 
water selected for this herd must be able to yield this quantity of water during the hot part of the grazing season. 
 This water requirement varies with the season.  Cool season grasses in the spring contain significant 
quantities of water (70-90%).  Consumption of free water is lower during the spring.  As the grazing season 
progresses, the water content in plants decreases.  On native rangelands, the warm season grasses that dominate 
in the summer generally do not have the high water content that cool season grasses have in the spring, so water 
is important on native rangelands.   
    

PUMPS 
 Most systems require some kind of pump to push the water to a destination.  The goal is to install a 
pump that is reliable and as maintenance free as possible.  The majority of systems can utilize submersible 
pumps in wells.  If available, this is the easiest and most dependable method, especially if the pump is hooked 
into a steady source of electrical power. 
 Some situations demand that an alternative be used because they are not near a steady power source.  
Alternative pumps have to be judged against the amount of water they will deliver in a given period of time, the 
reliability of the pump, and the driving force for the pump.  The following types of pumps will work for bison:  
 Solar Powered Pumps:  These come in a variety of configurations, from simple pumps that move water 
whenever the sun shines to battery powered pumps that will pump water on demand.  Simple systems can be 
designed that move water a short distance to a watering facility to those systems that move pressurized water 
 for long distances and over rugged terrain.  The cost of these varies greatly and can easily exceed 
$10,000 for complex systems.  
 Hydraulic Ram Pumps:  These pumps are pertinent where they can be placed at a point lower than the 
source of water.  They work particularly well with springs.  They operate on the flow and fall of water.  In the 
right setting they will operate continuously, delivering a steady supply of water.   
 Sling Pumps:  Sling pumps are used in flowing streams. Propeller shaped blades  cause the pump to 
rotate, forcing the water through the coil of pipe inside the  cylinder and through the outlet.  It takes a fairly 
good stream to power these pumps.  
 Gasoline Powered Pumps:  Gasoline powered pumps can push large quantities of water for long 
distances.  They are not continuous and require an operator to start  them and shut them down.  They work well 
where somebody is checking the livestock on a regular basis and can tend to the pump at that time as well. 
 The application of these pumps to individual situations and individual sites is important.  The distance 
the water needs to be pumped, the elevations that must be traversed, and the daily water requirements, and the 
availability of water storage all need to be taken into account when designing the watering system.   

Pipelines 
 Pipelines are required in most systems to deliver the water from the source to the watering facility, or, in 
the case of alternative pumps, from the source to the storage tank and then to the watering facilities.  By far, the 
most common livestock watering systems in Minnesota consist of a pipeline connected to a hydrant at the 
farmstead.  A submersible pump in a well supplies the pressure exerted to push the water through the pipeline.   
 Pipelines that are used through the year need to be protected from freezing and are buried below the 
predicted frost depth.  Pipelines used on a seasonal basis can be installed on top of the ground, usually 



following a fence line.  In situations where grazing is extended in to the late fall, the pipelines are buried 
shallow, from 1-2 feet deep.  While this will not protect the pipeline through the winter, it will protect it through 
most of the fall and into early winter in some cases.   
 Most pipelines installed in pastures are high density polyethylene (HDPE).  The manufacturers claim 
that these materials will stand freezing and thawing with water in the pipe.  This may be so for a few times, but 
I have observed these pipe materials with longitudinal cracks from freezing.  Another consideration is that the 
fittings installed in the line will usually not stand up to the same torture that the pipe will, since they are made 
of other materials.  It is important to drain the pipelines to prevent damage from freezing of water in the lines. 
 Other materials for pipelines may be used, but are usually more expensive, more difficult to install, or 
reserved for very high pressure situations.  Some options include steel or polyvinyl chloride (PVC). 
  The size of the pipeline that is required for a system is dependent upon how much water is needed, how 
fast it must be delivered, and the pressure losses due to friction in the pipe itself and the elevation that the water 
must be delivered to.  In any case, installing pipelines less than one inch diameter is not recommended because 
of the friction losses.  In addition, the cost difference between smaller pipe and one inch pipe is minimal.  The 
small extra cost is easily offset by the enhanced capacity of the larger pipeline. 
Nearly all alternative pumps need to deliver water to a storage tank, from which the water is distributed to 
watering facilities, usually by gravitational flow.  In Minnesota we feel that a three day requirement should be 
stored to allow for periods of time when the pumps are not functioning.  This will vary by region of the country. 
Fittings: 
 Common fittings used in pipelines include double check valves at the hydrant to prevent back siphoning 
of the water from the pipeline into the farmstead system, tee’s, elbows, air release valves, and drains.  
 Air release valves are required at high elevations in the pipeline to allow air to escape from the system.  
Drains are required to allow purging of the system in the fall prior to freezing. 
 Insert fittings are commonly used for connecting pipelines.  With this system the fittings are forced 
inside the pipe and are secured in place with hose clamps.  Another type commonly used is compression style 
fittings. Both types are satisfactory when installed properly.    
Adjusting for Friction Losses: 
 Friction in the pipeline reduces the delivery rate.  Four factors that influence the friction losses are the 
material the pipe is produced from, the pipe diameter, pipe length, and the flow rate in the pipe.  The effects of 
each are: 
 • The rougher the material is, the greater is the friction loss. 
 • The smaller the pipe diameter, the greater is the friction loss.   
 • The longer the pipeline, the greater is the friction loss. 
 • The higher the flow rate, the greater is the friction loss. 
  Tables and charts are available through local Natural Resources Conservation Service offices to determine the 
friction loss for these factors.    
Adjusting for Elevation Differences: 
 Elevation changes are often the most critical factor in designing the pipeline.  It requires 1 psi (pound 
per square inch) of pressure to push water up 2.31 feet.  Most household/farm water systems are set for a 
minimum pressure of 20 psi, and a maximum pressure of 40 psi.  Therefore, with no friction loss considered, 
the maximum height the system can push water is 46 to 92 feet.  When one considers that there should be a 10 
psi minimal residual pressure in the pipeline, it becomes clear that from a practical point of view a minimum 
pressure of 20 psi will actually relate to pushing water up 23 feet in elevation.  
 It is obvious that in areas where the topography has significant elevation differences the pipeline design 
can become challenging.  Two solutions are commonly used to overcome this.   

One option is to increase the operating pressure of the system.  Some common settings are 30/50 psi and 
40/60 psi.  The other common option is to pipe water from the farm system to a nurse tank.  From the nurse 
tank, a separate pump and pressure tank is used to push water out to tanks in the paddocks.  This allows the use 
of increased pressures (commonly up to 70 psi) to overcome elevation obstacles, and even friction losses, or to 
increase the delivery rate. 

While pumping water uphill reduces pressure and delivery rate, water moving down in elevation will 
produce the opposite effect and pressures will increase.  In some cases pressure reducing valves are required to 



maintain proper pressures in the pipeline and to allow floats in the water tanks to operate properly.  Most valves 
on the market for installation in livestock water tanks are not meant for pressures higher than 90 psi, and it is 
preferable to keep the pressure at the tank below 50 psi. 
 

Watering Facilities 
 Bison require watering facilities that will stand up to rough use.  This is especially true when herds are 
larger and there is more animal pressure at the tank.  They must be set in a manner that will prevent the bison 
from moving them around, risking the breakage of pipelines feeding the tank. 
 Tanks made from old equipment tires have proven to be successful in bison operations.  Tanks made 
from steel plate have also been used.  Fiberglass or tanks made from composite materials may work,  however 
may not be as durable. 
 In determining how large the tank has to be one must consider the question: “Will the livestock come to 
water as small groups or as one herd?”  In general, a large herd requires a large tank.  A small herd can get by 
with a smaller tank.  If the paddock is sized to allow the livestock to always keep in relatively close view of 
each other, they will likely come to drink in pairs or small groups, and a smaller tank will serve the purpose, one 
that would contain 25-35% of the daily water requirement for the herd.  If they cannot see each other at all times 
on the paddock, usually due to topography or wooded areas, they will likely come to drink as a herd.  In this 
case the tank should hold at least one half of the daily water requirement for the herd. 
 Water tanks that contain over 50% of the daily herd requirement can be resupplied in a twelve hour 
period of time.  In situations where the water delivery rate is slow it may be advantageous, or even necessary, to 
install large tanks.   
 Some protection of the area around the tank is generally required to prevent the formation of mudholes, 
and to keep the tank from settling and breaking water line connections.  
 Placement of tanks in the pasture is important.  Each paddock should have direct access to a watering 
facility, located in a manner that will promote the uniform grazing of the forages.  Another consideration is to 
place the tanks in locations where the risk of erosion of the soil around it is minimal.  I always try to locate 
watering facilities in places that allow for dividing the paddock into two or three paddocks and still get uniform 
grazing of the forages.  Bison will generally be able to uniformly graze forages within 1300 to1500 feet of the 
watering facility.   

Conclusion 
 Livestock water is important, and in most cases it is essential, to the proper management of the forages 
in a pasture.  It is also very important to the herd health and livestock performance. Assistance for design and 
installation is available from private companies that sell equipment and form the USDA Natural Resources 
Conservation Service.  NRCS's natural resources conservation programs help people reduce soil erosion, 
enhance water supplies, improve water quality, increase wildlife habitat, and reduce damages caused by floods 
and other natural disasters. For more information see their web site: www.nrcs.usda.gov/programs. 

In planning a livestock watering system, one needs to consider cost of installation and maintenance of 
the various alternatives.  It may pay in the long term to pipe water for fairly long distances rather than use water 
of questionable quality.  On the other hand, it is better to have poor quality water than no water available at all. 
 
 Editors Note:   As of this printing, Howard Moechnig will be retired from his position with the NRCS.  
We would like to thank him for his editorial support in this and past issues of Bison World offering our members 
a variety of ‘Grass Root’ management practices. 
 
  
  


	Adjusting for Elevation Differences:
	Elevation changes are often the most critical factor in designing the pipeline.  It requires 1 psi (pound per square inch) of pressure to push water up 2.31 feet.  Most household/farm water systems are set for a minimum pressure of 20 psi, and a maximu
	It is obvious that in areas where the topography has significant elevation differences the pipeline design can become challenging.  Two solutions are commonly used to overcome this.
	One option is to increase the operating pressure of the system.  Some common settings are 30/50 psi and 40/60 psi.  The other common option is to pipe water from the farm system to a nurse tank.  From the nurse tank, a separate pump and pressure tank is
	While pumping water uphill reduces pressure and delivery rate, water moving down in elevation will produce the opposite effect and pressures will increase.  In some cases pressure reducing valves are required to maintain proper pressures in the pipeline

