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water consumption from 5 to 8
pm followed by the decline into
the night hours. 

It is interesting to note that pigs
shift to this pattern of drinking
water use the first day air tempera-
tures in the pig zone exceed about
80 °F and maintain the pattern for
3 to 5 days, even if the subsequent
days have temperatures considered
to be thermal-neutral. This adap-
tation is often maintained for sev-
eral days in anticipation that the
heat-stress event will persist longer
than a single day. These observa-
tions suggest that a shift in eating
and drinking behavior is one of
the first adaptations of the growing
pig to heat stress. In the future,
this shift in drinking water usage
may possibly be used as a predictor
of heat-stress induced perform-
ance reductions in grow-finish
pigs.

In addition to detection of heat
stress and potential disease out-
breaks, automatic logging of drink-
ing water usage every 15 minutes
has allowed for the detection of
water leakage from drinkers in
nursery and grow-
finish facilities. That is, if drinking
water usage is being logged every
15 minutes, there should be 1 or
more 15-minute periods each day
(generally midnight to 2 am) when
no water usage is logged. If water
usage is logged for every recording
period, 1 or more drinking devices
are likely leaking, thus wasting
drinking water and elevating levels
in manure storage devices.

Flow Rates
The objective of drinking device

management is to provide water at
a rate that satisfies the pig’s thirst
without either: 1) limiting intake

FIGURE 5: Effect of season on 24-hour water usage pattern in a 600-head, fully slatted
wean-finish facility in Southeast Minnesota; pigs 195-210 lb body weight
(data courtesy Herdstar.com).
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FIGURE 6: Effect of season on 24-hour water usage pattern in a wean-finish facility in
eastern Nebraska 4.5 months after weaning (data courtesy Dicamusa.com).
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FIGURE 4: Effect of season on 24-hour water usage pattern in a 1200-head wean-
finish facility 5 months after weaning in central Nebraska (data courtesy
Dicamusa.com).
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because the rate is too low; or 2) dispensing water
at a rate that is faster than the pig can swallow,
resulting in increased spillage. The drinking speed
of growing-finishing pigs utilizing nipple drinkers
has been reported to range from 594 mL/min
when flow was 650 mL/min, to 1422 mL/min
when flow was 2080 mL/min.20 In general, it is
 recommended that drinker devices for grow-finish
pigs be set to  deliver 3 to 4 cups (750-1000 mL)
per minute. It is interesting to note that the newer
‘pan’ drinkers which utilize a diaphragm mecha-
nism to maintain a relatively shallow water level in
a drinking pan (often 12-18 inches long by 6-12
inches wide) separate the pig’s drinking rate from
the ability of the delivery device to flow at a rate
equal or greater than the rate of drinking.

Water Line Restrictions 
As grow-finish facilities have grown in size,

water supply issues have generally not been a con-
sideration. Water lines in swine facilities are almost
always 0.75 inch ID (inside diameter). This is true
whether there are 200 pigs or 1200 pigs drinking
from devices attached to the supply line.

To better understand water supply issues, it is
helpful to understand issues associated with sizing
of water lines. The Midwest Plan Service21 recom-
mends that water supply lines be sized with a
veloc ity of 4 feet per second. If we apply this sizing
to drinking water lines, we come up with the fol-
lowing flow rate capacity:

πr2 × 4 ft/sec × 60 sec/min × 7.5 gal/ft3

where πr2 is the cross sectional area (in square feet)
of the piping.

For ¾” ID piping, the equation becomes:

3.1416 × 0.375 in × 0.375 in × 1 ft2 /144 in2 × 
4 × 60 × 7.5 = 5.5 gal/min

Thus, water delivery plumbing has the following
flow rate capacities:

0.50” ID 2.5 gal/min
0.75” ID 5.5 gal/min
1.00” ID 9.8 gal/min

Using a drinking rate of 4 cups/minute,20 we can
see that every pig drinking at the same time on a
water delivery line must be provided with approxi-
mately 0.25 gal/min. This means that the typical
¾” water line in a production facility has the capac-
ity for no more than 22 drinking devices. If more
devices are installed, the possibility exists that one
or more devices will have a limited flow at some
point when a pig drinks.

One common restriction to water availability is
improper attachment of water medicators to
 drinking lines. While many medicators have rated
capacities of up to 7 gal/min, it is not uncommon
to attach them to drinking water supply lines with
½” washing machine hose. This type of attachment
imposes a limit to drinking water supply based on
the flow limit of the ½” hose. In some instances,
restrictions in the attachment plumbing are as
severe as 3/8”, meaning flow is restricted to 1.4
gal/minute.

Another often overlooked restriction in water
delivery systems is the installation of a pressure
regulator. Manufacturers of wet/dry feeders often
recommend pressure reductions to 10 psi for the
water supply lines, and other drinker devices are
often installed with line pressures of 20 psi. The
intent of these lower pressures is to reduce the
effort required by the pig to activate the delivery
devices, making wastage less likely. However,
changes in pressure change flow. The formula to
compute the impact of a change in pressure on
flow is:  √(P1/ P2).

Thus, if the supply pressure to the facility is 40
psi and the pressure reducer is set to 20 psi, the
resulting flow rate is 71% of what it was at 40 psi.
At 10 psi vs a supply pressure of 40 psi, the flow
rate falls to only 50%. Conversely, if the pressure is
doubled (e.g., from 20 psi to 40 psi), the flow
increases only 41%, assuming there are no other
limits to flow in the delivery system.

Water filters represent yet another potential
restriction commonly encountered in water deliv-
ery systems for swine units. Filters are often
installed in delivery lines to deal with sediment
issues associated with an on-site well, etc. The
locations of water filters often make them very
 difficult to routinely flush or clean, or regular
maintenance may simply be overlooked.
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