
Watering Facility Design  

By Kevin Ogles 
NRCS East Region Grazing 

Specialist 

Presenter
Presentation Notes
I’m going to stick to nutrient management on Pastures during this presentation.  So we will only be talking about the details and design of forage growth and selection, paddock layout, fence, water, climatic conditions effects on livestock, etc. as it affects nutrient (manure and urine) distribution by the livestock.  



Determining Need 
• How Much?  Intake is covered by the previous 

webinar on livestock watering systems as well 
as what Bill covered today. 

• How Fast?  Covered by the previous webinar. 

• Under what climatic conditions?  The Thermal 
Heat Index is covered by the previous webinar 
on livestock watering systems, we will touch on 
it today. 

• Animal Behavior Impacts? 

 

Presenter
Presentation Notes
Self-Explanatory




Livestock Watering Behavior 
Facts 

• Very Few Scientific Trial Results published on  
this subject 

• Very Little Information on Any Livestock 
besides Cattle 

• More Scientific Data on Dairy Than Beef 

• All Cattle - About 2/3 of their body is Water-It is    
Essential!  True of most livestock.  

 

Presenter
Presentation Notes
Self-Explanatory




All Sources and Climate Must Be 
Considered 

• Water Intake for Grazing Livestock 
should be credited by the water (as high 
as 80%) in the grazed forages in high 
precipitation periods of the grazing 
season. 

 
• Other sources (at the 

barn/parlor/yarding area) should be 
included when calculating the water 
supplied to the animals when designing 
the tank size. 

 

Presenter
Presentation Notes
I have seen on Dairy operations that were transitioning to become a grazing dairy, that the water tank just outside the parlor was not counted in the NRCS design to calculate water intake needed by the grazing cows.  




All Sources and Climate Must Be 
Considered 

 

• When Livestock are expected to be in 
‘Moderate Heat Stress’ THI (or Higher) 
for a only a few days of the total grazing 
season, a contingency plan of action 
should be followed for those few days.  
For example, we do not recommend 
sizing the tank for only 1% of the 
grazing season - MI example. 

 
 

Presenter
Presentation Notes
This is why I always tell planners to allow a gate to the pond, or stream or river when fencing out streams and putting in a water trough/tank instead.  In emergencies – no electricity for days – those animals need a source of water to drink. 




All Sources and Climate Must Be 
Considered 

 

• Livestock are in ‘Light to Moderate Heat 
Stress THI (or Higher) for 15%+ of GS 
(KO Guess), High Water Intake Rates 
should be used in the tank designs. (Ex. 
AL- 25%) 

 

Presenter
Presentation Notes
I chose 15% of the grazing season based on livestock producers grazing their cattle testimonials and from some experienced state grazing specialists.  Remember, there’s no scientific data on this specific topic.  In the East, 15% of the Growing Season would be anywhere from 15 days plus.  This seemed to be the anecdotal observation of when livestock producers said this would be there limit to the number of days that they would want to provide extra water for the livestock than the tank was designed for by other sources.  




All Sources and Climate Must Be 
Considered 

 

• So Where’s the Line!? . . . . . . . . Kevin 
Ogles estimate only- around the 41⁰N 
Latitude line, Appalachian Mountains 
and elevation affect as well.  

Presenter
Presentation Notes
Having said all this then realize that several states have this already built in to their intake rates for livestock and especially cattle.




Cattle Watering Behavior Facts 

• 2% to 5% of the herd will come at a time 
to drink if the water source is within this 
distance – Note: shade, minerals, salt, 
topography factors. 

• >10% of herd (25%or more) will come 
when the distance is greater than this 

• This factor has a strong impact on 
properly sizing the tank/trough. 

Presenter
Presentation Notes
U. Of MO (Jim Gerrish) did a study and - The distance used ranges from 500 feet to 1000 feet depending on which research and which type of cattle – dairy or beef/dry dairy cows.




Cattle Watering Behavior Facts 

 
• They drink 1 to 2 gallons per minute 
• They drink for 2 to 3 minutes per 

drinking event 
• So they can drink 6 gallons per drinking 

event per animal maximum 
 
 

Presenter
Presentation Notes
How fast do cattle drink?




Cattle Watering Behavior Facts 
 
• Cattle will need 24 – 30 inches of ‘head’ space on a 

linear tank based on 5% of the herd watering at once. 
• They need  18 to 24 inches on a circular tank  
• Prefer moderate temperatures of water (63 – 82 º F) 

instead of very cold or very hot 
• Depth of at least 3 inches – prefer to put muzzle 1 to 2 

inches in the water to drink 
• Optimal height of tanks - 24 to 32 inches 

 
 

 
 

Presenter
Presentation Notes
Self-explanatory.



Presenter
Presentation Notes
Sources:  University of Missouri researcher James R. Gerrish and Missouri NRCS specialists Maurice Davis published in a document titled “Water Requirements & Availability”.   
This table shows what can happen to livestock water intake when temperatures go up.  You can see that providing lots of water in hot weather to dairy heifers can have a significant impact on their health.  Younger cattle also consume more water than mature cattle will.  Lactating cattle consume more water than non-lactating cattle will.   

In going to the THI – if we use average weather relative humidity for July (because it has the highest humidity with the highest max. air temperatures with the lowest wind speeds) the 80 degree air temperature would be in the ‘mild’ stress category and the 90 and 95 degree air temperature would be at the low and high end of the ‘moderate’ heat stress category.





Presenter
Presentation Notes
When planning the placement of a tank always consider how to maximize it’s use. By opening and close gates this tank provides water to multiple pastures.



Wildlife Concerns in NRCS designed Watering 
Facilities (614): 

1. Criteria:  Incorporate escape features into the watering facility 
design unless local knowledge and experience indicate that 
wildlife will not be at risk of drowning. 

2. Considerations:  Design fences associated with the watering 
facilities to allow safe access and exit for area wildlife species.  
To protect bats and other species that access water by 
skimming across the surface, fencing material should not 
extend across the water surface.  If fencing across the water is 
necessary it should be made highly visible by avoiding the use 
of single wire fences and using fencing materials such as 
woven wire or by adding streamers or coverings on the fence.  

3. West vs. East discussion. 
 
 

Presenter
Presentation Notes
Read Slide.  Listened and watched a webinar in the last 18 months about research that had been done in the West on this and evidence was there that wildlife were impacted by NRCS designed watering facilities.  Future research is being set-up in the East to see if this will be true here as well.



Wildlife Concerns in NRCS designed 
Watering Facilities: 

 
1.Allowing an escape for wildlife that fall 

into the tank.  
2.Try to not hinder wildlife that drink by 

skimming surface water – bats, some 
birds, etc. by our design as part of the 
grazing system. 

Presenter
Presentation Notes
Read Slide.



Obstruction Removal above the watering 
facility’s surface: 

1.Fencing materials – wires, boards, etc. shall 
not be within 36 inches above the planned 
water surface anywhere above the tank 

2.Arrange fence lines or tank so there are no 
obstructions above the water surface but one 
trough/tank can serve two different livestock 
grazing areas. 

Presenter
Presentation Notes
Here’s some wording from a CSP enhancement that has been used.  It is interesting to note that Northeast Organic dairies are told by their companies that they contract with to keep there electric wires 6 feet above the surface of the water because of the affect on livestock when they drink the water.



Presenter
Presentation Notes
Here is a wildlife escape ramp in place.



Presenter
Presentation Notes
They are being used.



Presenter
Presentation Notes
When planning the placement of a tank always consider how to maximize it’s use. By opening and close gates this tank provides water to multiple pastures.



Presenter
Presentation Notes
As you can see there is more room for animals around the tank place vertical to the fence line than the tank placed horizontal with the fence.



Presenter
Presentation Notes
As noted by the heavy traffic in front of the tank, animals will not take the chance of making contact with the fence at either end of the tank.



Presenter
Presentation Notes
Good open tank for wildlife.  But notice the maximized head space for this herd!  Remember I talked about the height of the tank recommended for cattle is 24 to 32 inches maximum.  I encountered a situation where the tank was installed by NRCS design and the young calves could not drink from the tank, it was too tall.  So maximum height is important.



Watering Facilities Design For Grazing Systems 

 
•Things to Avoid 
   

Presenter
Presentation Notes
Read Slide.



Presenter
Presentation Notes
Here is a poor design for the wildlife involved.  And it looks like maybe 3 head of cattle can use this tank at one time and I can’t see the sides but it sure looks like a long ways in the distance for only 3 animals to come at one time to drink.



Presenter
Presentation Notes
This is better but again is the number of the herd all drinking at the same time been considered in the design.



Presenter
Presentation Notes
This tank portable tank placement allows less than half of the perimeter to be effective utilized by the animals; if this was designed for, great but if not, cattle will be waiting longer than necessary to get a drink.



Presenter
Presentation Notes
Too big a tank for these size calves , or else add a board to the fence to keep them in.



Presenter
Presentation Notes
So here is the modern day system being installed today.  High Density Polyethylene (HDPE) pipe that is UV resistant is run on top of the ground along fence lines so livestock will not step on them.  Full float valves are used with quick recharge like Bill talked about.  Let’s evaluate this set up. . . .   The paddock’s farthest point may be less than 600 feet to the tank.  The cattle are on a 3 to 5 day duration in each paddock.  What are some things that could improve in this ?  Notice shade, water, mineral and fly rub are all within 50 feet of each other.  If the cows had stayed here for 10 days or more this would be muddy and high in waste nutrients with a water flow path nearby.  



Consequences of Livestock staying too long in a 
paddock 

Spend disproportionate amount of time there 
•Concentrated hoof traffic 

-Soil compaction 
-Denuding forage 
-Runoff to stream 
 

Presenter
Presentation Notes
Read slide.  Self-explanatory.




Quick Rotation Disperses Impacts 

Presenter
Presentation Notes
Very little negative effect to resources here because the tank was only in this spot for a couple of days.



• Certain blue-green algae can have 
deleterious health consequences on 
livestock 
 

Presenter
Presentation Notes
If tanks are improperly designed, then the tank can refill too slowly, or the tank is too large for the number of livestock using it.  Both can cause stagnant water and possible negative health effects on the livestock.



Presenter
Presentation Notes
Bill showed this slide note the tank was set to give the most head space for animals at each side of the fence.  By moving the tank to one side and placing a temporary how wire across the opening here, there could be even more access for number of the herd drinking at once. 



Presenter
Presentation Notes
Small tanks with high flow rates can provide adequate water, although if the electric fence comes in contact with the metal tank it will not be utilized and animals will avoid even after the problem has been corrected.  Organic dairies are told by some certifiers than electric fence wires must be 6 feet above the water, even if it is a poly tank.



Questions  

By Kevin Ogles, NRCS East Region Grazing Specialist 
Phone:  336-370-3366 
Email:  kevin.ogles@gnb.usda.gov 
 

Presenter
Presentation Notes
I’m going to stick to nutrient management on Pastures during this presentation.  So we will only be talking about the details and design of forage growth and selection, paddock layout, fence, water, climatic conditions effects on livestock, etc. as it affects nutrient (manure and urine) distribution by the livestock.  
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