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Estimation of Nitrate-nitrogen Contamination Sources
in Cheju Island Groundwater using 8°N Values
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Abstract : This study was carried out to find out the source of nitrate-nitrogen (NO;-N) contamination in
the groundwater in Cheju Island. Among the sites which have exceeded or may exceed the criterion level (10

mg/L) of NO,-N in drinking water, seven sampling

sites including two reference sites were chosen. The

former regions are mainly agricultural ones (A-1 to A-6) and residential (R). The latter regions are forest (F-1
and F-2). The predicted major source and its contribution to NO4-N concentration at each site, using 8°N
and NO;-N concentration, were as follows; Those at A-1, R and F-1 was 61.1%, 50.0% and 20.0% to manure
or domestic sewage, 27.8%, 45.7% and 40.0% to chemical fertilizers and 11.1%, 4.3% and 40.0% to natural soil ,
respectively. Those at A-2 to A-6 were 37.8%, 25.0%, 40.9%, 26.2% and 35.7% to manure or domestic sewage,
59.6%, 71.7%, 53.0%, 71.5% and 60.2% to chemical fertilizers and 2.6%, 3.3%, 6.1%, 2.3% and 4.1% to natural

soil , respectively.
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Table 1. The present data of well at each sampling site
Sampling sites Aldrude  Depth  Natural Water Dynamic Water @
(m) (m) Level (m) Level (m)
*A-1Wolsan 110.00  130.00 71.80 76.00
A-2 Kumnung 35.00 34.50 14.20 14.30
A-3 Kosan 16.19 80.00 12.50 25.00 .
A-4 Sagye 53.00 100.00 25.70 63.00
A-5 Hahyo 70.26 92.00 55.50 56.50 “1f_Wolsan
A-6 Shinzhon 20.38 42.00 18.50 18.64 __L?(L%n—g—j
*R Sogwi 70.0 90.0 30.0 58.0 LT e
*F-1 Sangdo 87.37  120.00 - 96.00 o [®] Asricuture region (?::p‘ e gt Shinden
F-2 Sanchondan 350.0 Spring water A\ Resdential region O Refusse tndil %ﬁ%
short for agriculture, F : short for field, R : short for residential Figure 1. Sampling sites and their regional characteristics
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Table 2. NO;-N (mg/L) and 8"°N (%) at cach sampling site

Sampling NO.N (mg/1)" N (%)
site Average Range Average Range
A-1 3.6 2.1~43 8.82 7.75~9.60
A-2 15.6 15.7~17.6 5.30 4.15~5.86
A-3 12.0 10.8~13.9 359 3.17~4.01
A-4 6.6 61~738 5.78 549~6.75
A-5 17.2 9.7~219 394 2.46~4.82
A-6 9.8 8.0~10.2 5.05 4.67~5.67
R 94 8.7~105 7.02 6.5~8.1
F-1 1.0 1.0~1.2 3.07 2.00~4.76
F-2 04 1.80

*Sampling was 5 times taken.
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Figure 2. Relationship between NO;-N (mg/L) and "N (%) at
cach sampling site.
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Table 8. Predicted contribution of each source to NO;-N concen-
tration using 8°N (%) and NO;-N (mg/L) at each sampling site

Contribution of each source*

Sample NO;N §°N Livestock wastes
: N Chemical . Natural
sites (mg/L) (/6?) fertilizers (%) and domestic soil (%)
sewages (%)
A-1 3.6 8.82 27.8 61.1 11.1
A-2 15.6 5.3 59.6 37.8 2.6
A-3 12.0 3.59 71.7 25.0 33
A4 6.6 5.78 53.0 409 6.1
A-5 172 373 71.5 26.2 2.3
A-6 9.8 5.05 60.2 357 4.1
R 94 7.02 457 50.0 4.3
E-1 1.0 3.07 40.0 20.0 40.0
E-2 0.4 1.80 - 100

*Calculared using the equation (aW=bX+cY+dZ) by Nakanishi (1995)
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