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Nitrate Concentration and 8”N Value of the Groundwater
in the Miyakojima Island, Okinawa Prefecture, Japan

Kwang-Lai Park, Kikuo Kumazawa

Abstract

Nitrate concentration and 8°N value in the groundwater in Miyakojima Island, Okinawa, were
measured during 1992—1993.

Water from the shallow and the deep wells at the ten separate sites were sampled. Mineral
contents and natural nitrogen isotope abundance(8®N) were analyzed using a liquid
chromatography and a mass spectrometry (Finnigan MAT 252).

Except for waters which were directly influenced by sea water invasion, most of the
groundwater showed small variations among their mineral contents and 8"N values.

The average nitrate nitrogen concentrations were 14~11.5mgL "' and average 8"N values were
+4.3~+9.7%.

From the nitrate concentration and 8"N value observed, the types of the groundwater could
be categorized into four groups, such as high 8°N and high nitrate, high 8N and medium nitrate,
low 8"N and medium nitrate, and low 8N and low nitrate, reflecting the main source of nitrate
contamination, such as animal and domestic waste, animal waste and soil organic matter, soil
organic matter and chemical fertilizer, and chemical fertilizer, respectively.

It was discussed that the lowest 8"N value was higher than the 8"N value of the chemical
fertilizers used in this island(—3.9~ —1.4%), then considerable amounts of nitrogen must be lost

by ammonium evaporation or denitrification after fertilization.

Key Words : 8°N value, Groundwater, Ammonium evaporation, Miyakojima Island,

Nitrate pollution
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Fig. 1. Location of Miyakojima Island.
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Fig. 2. Groundwater sampling sites in
Miyakozima island, Okinawa.

Table 1. Groundwater sampling sites and their circumstance.

Sampling site

Kind of source : depth of well

Circumstances of the site

1. Maehama shallow weell : 6 m

2.  Karimata shallow well 1 5 m

3. Hisamatu deep well 1 25 m

4.  Sunakawa deep well 1 45 m

5. Minahuku Underground-dam . 17~24 m
6. Nishisato deep well : 25 m

7. Aragusuku spring :

8. Shirakawada spring (drinking water)

9. Yamakawa spring -

10. Tuga-ga spring .

sugarcane, farmyard manure
village, sugarcane

vegatable, sugarcane

village, sugarcane
sugarcane, grassland

urban district

village, sugarcane

grassland, forest

sugarcane

natural vegetation, forest
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Fig. 3. Monthly rainfall and average
temperature in Miyakojima island,
Qkinawa, Japan.
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Table 2. on couatents in the groundwaters in Miyakojima island. June, 1992~February, 1993,
Unit : mgL™!
Sampling sites Na* K- Mg?' Ca** Cl SOy NOs-N
80.0 8.1 15.6 127 178 34.8 12.6
1 Maehama  259~175 0.7~152 49~30.7 76.7~190 40.1~365 20.0~570 4.1~197
67.3 49.9 55.4 21.3 67.4 37.6 373
41.0 5.7 10.9 134 96.5 24.7 9.5
2 Karimata  29.0~56.0 1.0~81 6.0~14.7 101~164  529~163 13.1~354 48~117
21.0 294 16.9 13.3 26.0 19.8 13.0
139 6.3 224 113 360 62.1 7.2
3 Hisamatu  74.2~235 3.0~100 26~330 926~149 259~490 29.0~89.0 5.0~80
32.7 312 40.8 13.9 16.9 264 134
20.7 14 5.0 132 42.3 8.6 8.5
4  Sunakawa 17.0~234  1.0~20 47~53 106~161 38.0~49.0 16.0~206 6.8~9.7
10.0 256 29 119 8.7 10.9 9.3
244 14 5.0 124 54.3 270 6.1
5  Minahuku 20.0~281 1.0~2.0 45~54  950~155 50.8~61.0 240~300 45~71
10.6 258 42 12.9 64 7.3 13.0
60.2 4.0 9.7 106 147 35.3 7.1
6 Nishisato  34.8~113 2.0~8.0 6.0~19.0 85.0~129 63.0~345 26.0~53.0 6.1—8.3
415 40.7 424 115 59.3 20.2 100
29.1 1.0 74 132 58.7 42.1 44
7  Aragusuku 23.0~342 080~12 6.9~8.0 95.0~157 50.0~70.0 37.0~480 32~56
144 104 5.7 144 8.6 82 16.9
255 092 49 133 484 323 4.9
8 Shirakawada 22.0~30.0 0.79~1.0 4.6~5.0 101~163 46.0~53.0 25.0~430 34~59
10.9 10.2 3.1 14.1 4.5 13.0 174
28.0 042 54 125 66.4 35.7 3.0
9  Yamakawa 18.0~37.3 0~10 50~62  870~164 54.0~778 257~420 16~45
20.6 928 82 199 11.7 11.0 29.8
23.8 0.80 0.80 56.6 444 12.6 1.2
10 Tuga-ga  220~250 070~16 0.70~16 420~700 400~510 11.0~140 0.68~16
49 50.0 50.0 19.8 105 10.8 25.7

Above . Average(mgL™"), Middle : Maxium~Minimum{(mgL '), Below : C.V(%)
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Fig. 4. NO;-N concentration §'°N in the groundwater.
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Fig. 4. NOs-N concentration 8N in the groundwater.
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Table 3. Ion contents in the groundwaters in Miyakojima island.

Sampling site NO3-N(mgL™1) SN (%)

No. Name Average Range Average Range
1 Maehama 11.5 41~19.7 +95 7.9~10.6
2 Karimata 9.0 4.8~107 +9.7 81~113
3 Hisamatu 7.6 64~84 +438 4.6~5.0
4 Sunakawa 9.0 83~98 +8.1 6.3~9.0
5 Minahuku 6.4 55~171 +4.3 4.0~49
6 Nishisato 7.2 6.1~84 +79 7.1~86
7 Aragusuku 4.6 36~56 +53 45~58
8 Shirakawada 5.2 45~59 +5.8 53~72
9 Yamakawa 34 1.5~4.5 +4.7 3.7~6.5
10 Tuga-ga 14 1.3~16 +7.0 79~70
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Table 4. 8N Values of fertilizers used in
Miyakojima island.

Fertilizer Nitrogen N(%) §°N(%)

Ammonium potassium phosphate NH-N 150 -14
Ammonium potassium phosphate  Tota-N 160 -39
with magnesium and urea NH,N 130 -19
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