
Water for beef cattle may come from wells, ponds,
creeks, springs or public water supplies, although the
last of these sources can be too costly for watering a large
herd year-round. Wells are a prime source of water at the
farmstead. However, cattle on pasture are usually
watered from surface sources in Missouri. Keeping the
animals from entering the water source will generally
maintain higher water quality and result in better live-
stock production. A study in Oregon showed that plac-
ing a water trough 100 meters from a stream under
winter (hay) feeding conditions reduced the amount of
time that cattle spent in the stream by 90 percent. A
springtime evaluation of water gap designs showed that
water gaps (access to stream) three and six feet wide
eliminated fecal deposition into the stream. A study in
Virginia showed that, when given a choice, cattle drank
from a water trough 92 percent of the time rather than
from a stream, with a 77 percent reduction in stream
bank erosion. Concentrations of total suspended solids,
total nitrogen and total phosphorous decreased by 90,
54 and 81 percent, respectively, when an alternate water
source was provided. Similar reductions were observed
in concentrations of fecal coliforms and fecal strepto-
cocci. 

Having waterers strategically located is important
for achieving maximum use of a pasture in a managed



on a herd basis and on a time basis. Sizing components
such as pumps, pipes, flow valves and drinking reser-
voirs (tanks) to the herd demand is critical for a
smoothly operating grazing system.

The daily water r



(where soils are suitable) may be
advised to protect pipe from fire. 

Galvanized steel pipe is occa-
sionally used for special installa-
tions where high strength is
required. Steel pipe should meet
the requirements specified in
ASTM A 53 or in AWWA Speci-
fication C 202. Caution: Steel pipe
connected to standard copper or
brass fittings may corrode
rapidly.

Gravity and low-pressure
systems: NRCS Practice Stan-
dards define low-pressure
systems as having pressures less
than 15 psi, pipe runs less than
1,500 feet, and 3⁄4-inch minimum pipe size. Low-pressure
pumping systems using nose pumps, solar pumps, etc.,
will be considered gravity systems if pressure does not
exceed 15 psi. Use a UV-resistant (2% carbon black),
linear low-density polyethylene pipe with 100 psi mini-
mum rating for gravity flow (low pressure) on-ground
installations. 

Pump pressure systems: A pump pressure system
will be defined as any system that has working pres-
sures greater than 15 psi. Use a rolled high-density poly-
ethylene, or PVC pipe, for pressurized systems. Small
pumps and low-yield wells may suffice for a relatively
large herd of cattle if a large storage tank is available.



Example 2:The watering tank on your farm that has
the least gradient to produce gravity flow from a hilltop
storage tank to the watering tank is 60 feet below the
bottom of the storage tank and 4,000 pipe feet away.
Therefore, for gravity flow, the maximum allowable fric-
tion loss per 100 feet of pipe is calculated as follows:

60 feet________ 4 0.0150 ft/ft 4 1.50 ft/100 ft
4,000 feet

From Table 3, we find that at 12 gpm (for 6 cows @
2 gpm/cow), a 11⁄2-inch diameter plastic pipe has a fric-
tion loss of 1.1 ft/100 ft, which is well under 1.5 ft/100
ft. Therefore, 11⁄2-inch pipe is required (disregarding
miscellaneous friction losses for fittings, valves, etc.).

Based on 11⁄2-inch pipe, find the additional friction
loss if the pipeline has a fully open gate valve, three tees,
one 90 degree elbow at the tank and the float valve in
the tank has a loss equivalent to a gate valve half open
(L/d = 160).

Calculate the equivalent length of the friction loss
through the fittings as follows:
Gate valve: L/d 4 13 4 L/1.5"; L 4 1.5" 2 13 = 19.5 in
Three tees: L/d 4 20 4 L/1.5"; L 4 3 2 1.5" 2 20 4 90 in
90-degree elbo w: L/d 4 25 4 L/1.5"; L 4





Tanks for emergency water storage: Depending on
the herd size, the complexity of the watering system



pumping device. Example: A particular
make and model of ram claims to have the
following capability: With 12 feet of verti-
cal fall to the ram and pumping to an
elevation of 125 feet, 5.7 percent of the
water will be delivered at a rate of about
2.25 gpm.

Spring development
Large flowing springs may provide

flowing water year-round like a stream.
Smaller springs may have to be developed
to collect water to be accessed directly or
piped by gravity or pumped to other loca-
tions. For details on spring development
contact your NRCS office or see MWPS-14,
Private Water Systems Handbook.

Hauling water
Long-term grazing systems should not be devel-

oped on the basis of hauling water to livestock in water

wagons, although this might be considered as a tempo-
rary solution or in emergency situations. The cost of
hauling water one mile is about $0.01 per gallon.
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Figure 4. A ram pump can be used to elevate water but requires much more water
for power than it delivers.
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Solar pumps

Solar Water Technologies Inc. 
4329 Roanoke Parkway; Suite 2-S 
Kansas City, Missouri 64111 
Phone: (800) 952-7221
Phone: (816) 531-6151 

Farm Products Direct
Highway 9 North, Box 181
Herman, MN 56248
Phone: 1-800-669-9314

SolarJack Division of Photocomm, Inc.
P.O. Box 14230
Scottsdale, AZ 85267-4230
Phone: 602-951-6330

Sun Electric Co.
P.O. Box 1499
Hamilton, MT 59840
Order Line: 1-800-338-6844
Tech Line: 1-406-363-6924

Robinson Solar Systems
404 Loomis Road
Weatherford, OK 73096
Phone: 580-774-2200

Dankoff Solar Products, Inc.
1807 Second St., Unit #55
Santa Fe, NM 87505
Phone: 505-820-6611

Sierra Solar Systems
109 Argall Way
Nevada City, CA 95959
Phone: 1-888-667-6527

Ozark Solar
314 East Spring Street
Neosho, MO 64850
Phone: 1-800-711-4756
417-451-4756 or 0053

Various alternate energy pumps

Jetstream Power International
P.O. Box 98
Holmesville, OH 44633
Phone: 330-279-4827

Rife Hydraulic Engine Mfg. Co.
P.O. Box 70
Wilkes-Barre, PA 18703
Phone: 1-800-RIFE-RAM

717-823-5730

Nose pumps

Blue Skies West 
110 Michigan Hill Road
Centralia, WA 98531
Phone: 1-888-NOSEPUMP

360-736-2475

FarmÕTrol Equipment
409 Mayville Street
Theresa, WI 53091
Phone: 920-488-3221

Tanks, valves, waterers

Green Hills Grazing Systems
Rt. 1, Box 57
Winigan, MO 63566
Phone: 660-857-4474 (Tech.
Assistance)
1-800-748-7259 (Orders Only)

McBee Agri Supply
16151 Old Highway 63 North
Sturgeon, MO 65284
Phone: 573-696-2517

MFA Incorporated
201 Ray Young Drive
Columbia, MO 65201
Phone: 573-874-5111

or
Your local MFA Agri Service

American Feed & Farm Supply
(Wholesale)
1519 West 16th Street
Kansas City, MO 64102
Phone: 1-800-892-5868

Kentucky Graziers Supply
1929 South Main Street
Paris, KY 40361
Phone: 1-800-729-0592

Zeitlow Distributing Company
P.O. Box 85
Boonville, MO 65233
Phone: 660-882-2762

Sources of supply
Most manufacturers of water pumping and livestock watering systems have guides for installation. A number of these

companies or their dealers are listed below. This list is not inclusive and does not imply an endorsement or recommendation
of these products or suppliers by the University of Missouri or by the authors.

                  


