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In this study, chemical characteristics of groundwater around carcass burial areas and those in agricultural and
livestock-farming complex areas in South Korea were monitored. Groundwater samples were collected from
166 wells around carcass burial sites and 466 wells around the agricultural areas where carcass burial sites are
absent. The chemical parameters (pH, electrical conductivity, dissolved oxygen, oxidation reduction potential,
NOs-N, NHs-N, and CI') in carcass burial areas and agricultural areas were similar. The NO;-N concentrations
exhibited minimal seasonal fluctuations below 30 mg L in most of the wells, even in the wells located close
to the carcass burial sites; and CI' concentrations also showed similar pattems. The chemical characteristics of
groundwater monitored in this study indicated that groundwater was widely contaminated by agricultural
activities and livestock farming, but probably not by leachates derived from nearby carcass burial sites.
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Fig. 1. Distribution of the investigated sites used as carcass
burial areas and agricultural areas having livestock facilities.
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Table 1. pH, electrical conductivity (EC), dissolved oxygen
(DO) and oxidation-reduction potential (ORP) of groundwater
from carcass burial areas measured on site.

EC DO ORP
(S em’) (mg L) (mV)

Maximum 837  876.00 1130  756.00
Feb. 2011 Minimum 4.57 4500  0.01  -68.00
(n=166)  Average 6.74 283.15 539  201.58
Median 6.71  258.85 567  194.85

Maximum 8.62  760.00  12.14  397.00
May. 2011 Minimum 4.74  31.60 0.02  -54.80
(n=166)  Average 6.86 281.78 5.63  200.07

Median  6.90  261.10 576  212.05

Maximum 8.62  883.00 1230  489.00
July. 2011 Minimum 552 1490  0.05  -220.00
(n=166)  Average 6.84  290.37 520  151.65
Median 6.80 27335 531 184.25

Maximum 9.31 93800  12.70  491.90
Oct. 2011 Minimum 5.04 3600 013 -130.10
(n=166)  Average 6.90 261.47 570  195.62

Median  6.79  231.20 553 189.75

Maximum 842  788.00  11.20  792.30
May. 2012 Minimum 5.78 5810  0.07  -80.60
(n=166)  Average 6.79  298.08 487  216.07
Median 6.70 27200  4.81  180.00

Maximum 8.35 113500 920  778.20
Aug. 2012 Minimum 556  41.00  2.00 37.60
(n=166)  Average 6.78  247.49 533 204.01

Median  6.74  196.70 520 204.10

Maximum 8.16  806.00  11.00  610.00
May. 2013 Minimum 5.93 4.10 122 -28.80
(n=166)  Average 6.76  254.81 6.86  207.97
Median 6.70 21430 691  240.50

Maximum 926 ~ 810.00  11.00  612.00
Aug. 2013 Minimum 590 5590 125  -12.20
(n=166)  Average 6.89 25872 552 169.00
Median  6.85 219.00 560  190.50

a, SATS Z§3 137) aF=o) ti3)] SARAE A
Alatgich ZARRAF 2|0l 7FEuiER] 2] oa} njEA] 7} ¢l
£ 54 A 9o) M=l B2 Fig, 13} Lt
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Conductivity, BC), A8}l (Oxidation Reduction Potential,
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Table 2. pH, EC, DO and ORP of groundwater from livestock
areas measured on site.

EC DO ORP
(S em’) (mg L) (mV)
Maximum 8.04 1,011.00 11.03  548.00
June. 2012 Minimum 5.44 1200 150  -24.00
(n=426)  Average 6.31  270.96 6.61 25865
Median 623  259.00  6.64  261.00
Maximum 9.87  759.00  9.57  503.40
Sept. 2012 Minimum 4.47 6070  1.62  116.00
(n=422)  Average 647  290.81 635  256.05
Median 638  273.00 634  252.00
Maximum 7.70  482.00  9.10  318.00
July. 2013 Minimum 5.54 930 270 21.00
(n=426)  Average 6.51 132.77 620  193.06
Median 649 12880 620  194.00
Maximum 9.69 45500  9.60  253.00
Sept. 2013 Minimum 5.19 3310  3.70  157.00
(n=426)  Average 631 14751 6.48  206.87
Median 624 14145 650  203.00
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Fig. 2. Box plot of NOs-N, NH4-N and CI' concentrations of groundwater from carcass burial areas and livestock areas.
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Table 3. NOs-N, NHs-N and (T’ concentrations of groundwater
from the carcass burial sites depending on the distance from
the sites.

Distance (m)

0~29 30~59 60~100

Maximum  47.50 52.93 42.00

NO;-N Minimum  0.00 0.00 0.00
(mg L) Average 9.66 9.62 7.23
Median 5.20 6.66 5.40
Maximum  0.28 1.07 3.91

NH/N Minimum  0.00 0.00 0.00
(mg L) Average 0.01 0.01 0.02
Median 0.00 0.00 0.00
Maximum  198.20 140.05 128.20

CI  Minimum  2.00 1.00 0.00
(mg L") Average 23.19 17.28 17.79
Median 12.35 12.35 14.00
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Fig. 3. Varation of NOs-N, NH4-N and CI' concentrations
depending on the distance from the carcass burial areas.
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