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Contamination status of groundwater used as livestock drinking
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Abstract : In Korea, groundwater is main water source in livestock farms. Most dairy and cattle farms
have constructed their own wells for human drinking and livestock farming. However, these private
residential wells have not been controlled by government and also there was scant study about livestock
drinking water quality. Therefore this study was to monitor of the livestock farms' groundwater quality in
Korea. Water samples were collected at 123 dairy and cattle farms and were analysed forty six substances
with quality standard for drinking water approved by the Minister of Environment. Seventy eight (63.4%)
of 123 samples failed to drinking water stand a test. The most frequent contaminants were nitrate-nitrogen
and microbial. 22.8% (n=28) of samples showed nitrate-N concentration of higher than 10 mg/L meant
that can’t be used drinking water for human and the Nitrate-N concentration analysed in the range of 0.2
to 61.2mg/L. All of 78 failed to drinking samples had microbial problems, especially 5.7% (n=7) of
samples indicated water could be contaminated by feces. Other contaminants detected were zinc and
evaporation residue. Especially detected zinc concentration (32 mg/L) was about ten times higher than
standard of zinc (3 mg/L). Regression analysis indicated that groundwater pH did not influence to nitrate-
N concentration but the hardness and chloride could affect to nitrate-N concentration in the groundwater.
Most livestock farms were adjacent to crop farmland in Korea. This could cause contamination of
groundwater with nitrate-N and pesticide that could accumulate livestock product. Moreover Heavy metal
such as zinc and copper could be released from a corrosive plated water pipe in livestock farm. Put together,
Korea livestock system is indoor, not pasture-based, hence livestock could be exposed to potential
contaminated water consistently. Therefore on the basis of these data, appropriate livestock drinking water
quality standards should be prepared to keep livestock healthy and their product safe. Further, livestock
drinking water quality should be monitored continuously in suitable livestock drinking water standards.
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Table 1. Sampling regions and each sample number

Year
Location
2008 2009

Gyeonggi 10 13
Gangwon 2 5
Chungbuk 2 34
Chungnam 13 1
Jeonbuk 0 1
Jeonnam 0 16
Gyeongbuk 15 11
Total No. of Samples 42 81
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Table 2. Analytical methods and instruments for each item
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Substance

Analytical methods & Instruments

Aerobic plate count

Plate Count Method

Microbial Total colif
ot €0 1 orms Multiple Tube Fermentation Method
Fecal coliforms
Fluorine, NO-N Tonchromatography
Chloride, Sulfate (DX-500; Dionex,USA)
NH-N, Cyanide Spectromatography
. Aluminium (HP UV 8453A; Hewlett Packard, USA)
Inorganic Mercury, Chromium
Matter 'ry, Atomic Absorption Spectrophotometer
Arsenic, Lead, Boron . . . .
. . (Hitachi Z-8100; Hitachi, Japan)
Cadmium, Selenium . ..
Copper. Zinc Iron Atomic Emission spectrometer
PPer, ’ (high disperson ICP; Teledyne Leeman Labs, USA)
Manganese
Spectrophotometer method
Phenols
(HP UV 8453A; Hewlett Packard, USA)
Parathion. Diazi
Tzr:lzl;?(r)lé th;ril(jrllzon Gas Chromatography
Fenitrothion, Carbaryl (Young Lin M600D; Young Lin Tech, Korea)
Dichloromethane
Organic Carbon tetrachloride
M 1,1-dichloroethylenel,1,1-Trichloroethane
atter .
1,2-Dibromo
-3-Chloropropane Gas Chromatography Purge & Trap
Tetrachloroethylene (Finigan 9001; ThermoQuest, USA)
Benzene
Toluene
Ethylbenzene
Xylene
pH pH meter
. Permanganate value Titration method
Aesthetic Hardness
Matter Odor & Taste Taste method

Color & Turbidity
Total dissolved solids

Visual comparison
Weight method

NO,-N+AC+TC+FC
NO,-N+AC+TC
NO,-N+TC
NO,-N+AC

NO,N

AC+TC+FC
TC+FC

AC+TC ¢

TC

AC

== Microbial with nitrate-N
Microbial contamination

Frequency of Each Violations (%)

Fig. 1. Histogram of each violations occurrence. AC: Aerobic
plate count, TC: Total coliforms, FC: Fecal coliforms.
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Fig. 2. Frequency distribution of nitrate-N content in
groundwater samples.
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Fig. 3. Relationships of nitrate-N concentration with pH (A), hardness (B) and chloride (C) in groundwater.
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