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High quality drinking water is an
essential component for the health and
efficient production of pigs. If thereis
any doubt concerning the quality of the
drinking water, samples need to be
collected to analyze the water and
verify that it is acceptable for animals.
Many factors can affect the quality of
water, including microbiological,
physical and chemical factors. These
factors will be described in this fact
sheet. In addition, water quality
recommendations and potential water
treatment options will be discussed.

Microbiology

There are avariety of microorganisms
that can be contained in water. Bacteria
using inorganic ferrousiron as an
energy source can be particularly
problematic, because they produce a
reddish slime that can block water
lines and nipple waterers. Pathogenic
protozoa (coccidia) and eggs of
intestinal worms could also be encoun-
tered. A high level of microbial counts
in water can be asign of contamination
from outside sources, for example
surface runoff that enters poorly
constructed wells. High levels of
coliform bacteria are an indication of
fecal contamination of the water

source. As aguideline, drinking water
for animals should contain fewer than
100 total bacteria per milliliter and
fewer than 50 coliforms per milliliter.
If levels of contamination greatly
exceed these guidelines, the source of
contamination needs to be eliminated
or anew well needs to be constructed.
Low levels of contamination can be
managed by using disinfectants (shock
treatment with chlorox for example).

Physical Measures

Physical measures include color, odor,
flavor and clarity. Water should be
clear and odorless. If the water appears
cloudy, frothy, colored, or has an odd
smell or taste further testing needs to
be conducted because a potential
problem with quality may exist.

Chemical Measures

A variety of chemical tests are avail-
able to determine the quality of water.
Of these, Total Dissolved Solids
(TDS), pH, iron, hardness, and nitrates/
nitrites are agood initial screening. If
any of these tests prove unsatisfactory,
further analysis needs to be conducted
to specify the nature of the contamina-
tion.



Table 1. Bvaluation of water quality for pigs based ontotal dissol ved solids

Total O ssol ved D/ ids (ny'L) Comment s

< 1,000 Norisktopigs.

1,000 - 2,999 Satisfactory for pigs. MIddiarrheanay occur i npigs
not adaptedtoit.

3,000 - 4,999 Stisfactory for pigs. My cause tenporary refusal of
wat er and tenpor ary di arr hea

5,000 - 6,999 Reasonabl y saf e for pi gs. H gher | evel s shoul d be
avoi ded by pregnant or | actating pi gs.

7,000 - 10, 000 Uit for pigs. Rsky for pregnant, | actati ngor young
pi gs, or those exposedto heat stress or water | oss.

> 10, 000 Not recommended f or use.

Adapted from NRC (1974).

TDS

The TDSisameasure of the total concentration of inorganic matter dissolved in the water. It isaso
referred to as salinity and commonly involves cal cium, magnesium and sodium in the bicarbonate,
chloride or sulfate form, with traces of iron, manganese and other substances. If TDS concentrations
are high, further tests need to be conducted to determine specific contaminants. Table 1 provides
recommendations for acceptable levels of TDS.

pH

The acceptable rangein pH for groundwater isfrom 6.5t0 8.5. A pH of lessthan 6.5 (acidic) or
greater than 8.5 (basic) can cause corrosion of the water system leading to contamination of water
with metals such asiron, copper, lead, and cadmium. In addition, pH can have an effect on certain
water treatments. For example, chlorination of water isimpaired at a high pH and some drugs (for
example sulfonamides) delivered through the water may not be soluble above or below a certain pH.

Hardness
Water is considered soft if hardnessis less than 60 ppm, hard between 120 and 180 ppm and very hard
above 180 ppm. Hard water can cause problems because of accumulation of scalein the water deliv-

Table 2. Witer qual ity standards (ppn)

ut ch & andar ds GQanaadi an EPA & andar ds

& andar ds ( Human)
/tem N A sk H sk Maxi nmum Maxi num
pH 5-8 >9&<4 6.5- 85
Amoni a?! <1 >2
Ntrite(asN <0.1 >1 10 1
Ntrate(as N <25 > 100 100 10
@l oride < 250 > 1,000 250
St (viaN) < 1,000 > 2,000
Iran <0.2 03
Manganese <1l >2 0.05
Sifae < 100 > 250 1, 000 500
Gl cium 1,000
TDS 3,000 500

!H ghl evel s of anmoni a i ndi cate bacteria contamnati on (nanure), whi ch vwoul d nake t he wat er
unsui tabl e 2



ery system. In addition, certain drugs (oxytetracycline) can be inactivated by high levels of calcium,
magnesium and iron. However, hardness of water is not a problem for pig health and performance.

Chloride
Chloride levelsin water above 250 - 500 ppm can cause a brackish taste which may result in low
water intake.

Iron

Iron can promote growth of certain bacteria and result in precipitation of iron compounds. Although
thereis no health risk, iron concentrations of 2 to 3 ppm can block water flow from water nipples. At
aconcentration of 5 ppm or greater, oxytetracycline added to the water can be inactivated. Water
refusal or low water intake may occur at levels of 10 ppm or greater.

Sulfates

Sulfates are laxative agents and can cause diarrhea, particularly in young pigs, at high levels. Levels
of 7,000 ppm or greater have been reported to cause diarrhea and reduced growth performancein
pigs. However, lower levels (2,650 ppm) did not have an effect. Adaptation to high levels of sulfate
appears to occur within afew weeks of exposure.

Nitrates and Nitrites

Pigs arerelatively tolerant to nitrates and nitrites. Nitrates in the water often indicate bacterial con-
tamination or contamination with runoff water from land which has received heavy application of
fertilizer. These nitrates can be converted to the more toxic nitrites, which can bind to hemoglobin in
the blood and impair the oxygen carrying capacity of blood. A level of 300 ppm of nitrate may be
sufficient to produce enough nitrite to cause toxicity in swine. A level of 10 ppm of nitriteis of
concern for swine.

Tabl e 3. Recormended |imits for concentrations of potentially toxic substances indrinking
water for |ivestock (ppn).

Subst ance NAS CAST EPA (Human)
Arsenic 02 05 0.05
Bor on NE 10 NE
Cadni um 0.05 05 0. 005
Chr om um 10 50 01
bal t 10 10 NE
Copper 05 05 13
Huoride 20 30 4
Iran NE NE NE
Lead 01 01 0.015
Mer cury 0.01 0.01 0. 002
N ckel 10 NE 01
Ntrae 440 300 10
Ntrite 33 33 1
Sel eni um NE 01 0.05
Vanadi um 01 10 NE
4nc 25 25 NE

Abreviation: NE not establ i shed
@ Recommended by National Acadeny of Sciences, 1974.
® Reconmended by t he counci | of Agricultural Science and Technol ogy (CAST). Report No. 26.
Qality of Viter for Li vestock. 1974.
¢ Recormended by the Lhited S at es Envi ronnental Protecti on Agency, (fice of Véter, BPA822-B
96-002, Crtober, 1996.
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Water Quality Recommendations

Some published recommendations for water quality arelisted in Table 2. Values in the Dutch guide-
linesthat fall between the “no risk” and “risk” category do not pose a problemif it concerns only one
measurement. However, if three or more measurements fall into that area, it may be recommended to
not use the water, or to do additional analysis.

Many other chemicals can occur in water. Upper limits for concentrations of potentially toxic sub-
stances in drinking water are listed in table 3.

Water Testing

Water testing is available through the North Carolina Department of Agriculture laboratory and a
variety of commercial laboratories. Collect samples of water after the water has been allowed to run
for afew minutes to obtain a representative sample. If microbiology is to be conducted on the sample,
care should be taken not to contaminate the sample. The water outlet should be cleaned and sterilized
prior to taking the water sample and samples should be taken in a sterilized container for immediate
analysis. Forms and further information can be obtained from your local county extension office.

Improving Poor Water Quality

Some water problems can be resolved by water treatment. The cost effectiveness of the water trestment
system needs to be carefully evaluated. Some options for water treatment are summarized in Table 4.

Table 4. (ptions for treating drinkingwater (Taken fromCarter, T., Anerican Qllege of Poultry
Vet eri nari ans and Wést ern Poul try O sease Qonf erence, Sacramento, Ca., March 4, 2000.)

<ont am nant 7 2 3 4 & 6 7 & 9 10 11 12 13 14
Becteria R R R R R R R
Gl oride R R R
Copper R R R
Har dness (Ca & My) T
Hydr ogen Sul fi de T T T T
I ron and Manganese R R T R R R T
Lead R R T
Ntrae R R R T
PH(Acidity) T
Sedi nent T T T T
Pesticides &Qganics R T R T
Treat nent opti ons: 1 Dgillaion 8. Activated A unina

2. Reverse Gsnosi s 9 Gloination

3. Activated Garbon 10. Czonati on

4 Nodiltraion 11 Utravidet Rdiaion

5. 1 on Exchange 12 GidzingHlter

6. Aeration 13. Pol yphosphat e Feeder

7. NurdizigHlter 14. | nproved VeI | Gonstruction

R Indicates arecogni zed treat nent techni que for neeting drinki ngwater regul ations (et er
Qual ity Associ ati on).
T Indicates atreatnent option considered effectiveinreduci ng sone cont aminant | evel s.
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