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Summary

For preservation and management to groundwater, Many effort was worked in
estimating sources of nitrate in groundwater because nitrate concentration was
increased in groundwater at Jeju island.

In this study, samples was collected from spring waters(S1 and S2) and deep
wells(W1 and W2) are located below 100 m altitude which have a complicated
land use of settlement and field, deep wells(tW3, W4 and W5) between 100 and
200 m altitude which have a complicated land use of field, settlement, orchard and
facility and deep wells(W6, W7 and W8) over 200 m altitude which have a
complicated land use of grass, field, settlement and facility at Ongpo stream
watershed in Jeju island. samples was analyzed for pH, EC, major Ions and ratio
of stable nitrogen Isotope(8'°N). The purpose of this study 1s estimating sources
of nitrate in groundwater. Estimating sources of nitrate was conducted by using
relationship of pH, EC and major ions to nitrate and ratio of stable nitrogen
isotope ratio at Ongpo stream watershed.

The results of this study were summarized as follows:

1. Groundwater from spring water of S1 and S2 and deep well of W2, W3 and
W4 was over the criterion of nitrate for drink water with rainfall and W1

and W5 were occurred artificial pollution to nitrate.

2. Correlation coefficient between depth of well and concentration of nitrate was

-0.8072.

3. With Concentration ratio of Cl/NOs-N, spring water(S1 : 2.1) and deep
well(W2 : 1.80) were seen characteristic of field area, spring water(S2 : 2.46)

and deep well(W1 : 2.46) characteristic of settlement area. deep wells(W3 :

-1 -



257 and W4: 2.32) which were effected from livestock manure were seen in
using type of land use around investigate point. deep wells(W5, W6, W7 and

WR8) were seen characteristic of forest area.

4. In estimating sources of nitrate for groundwater, correlation between nitrate
and anion, pH and EC didn’'t support to determine sources of nitrate in
groundwater, but correlation between nitrate and calcium and between nitrate
and magnesium were suggested that deep well(W5) was effected from

chemical fertilizer and livestock manure.

5. With 8N, S1, S2 and W1 below 100 m in altitude, were attributed to
sewage, but temporarily to fertilizer by effect of rainfall. W2 was represented
that its pollution was caused by sewage or livestock manure, but was
attributed to fertilizer by effect of rainfall in temporary. W3 and W4 in
between 100 and 200 m' in altitude, was mainly caused by fertilizer and W5
was attribute to livestock manure, but to fertilizer by effect of rainfall in
temporary. W6, W7 and W8 , over 200 m in altitude, was not pollution to

nitrate.

6. With contribution ratio to nitrate in using 8N and nitrate concentration, SI,
S2 and W1 , below 100 m in altitude, were mainly caused by sewage, but
were temporarily attributed to fertilizer by effect of rainfall and W2 was
attributed to sewage or livestock manure. W3 and W4 were represented that
they were effected by fertilizer, but temporarily were attributed to livestock
manure by effect of rainfall W5 was generally caused by livestock manure,
but was attributed to fertilizer by effect of rainfall in temporary. Area over
200 m in altitude was clear, but W6 was attributed to fertilizer by effect of

rainfall in temporary.



Like so, area below 100 m in altitude ,in case of this watershed, need to
manage the source of sewage, area between 100 and 200m requires
managing or guiding for decreasing effect of fertilizer, and also need to
manage livestock manure. area over 200 m in latitude was not pollution by

nitrate, but maintenance and management for sources were required to

keep clear quality of groundwater.
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Table 1. Characteristics of the

land use at study area

Type of the land use Area(m’)  Ratio of the land use(%)
urban/settlement 426,664.7 2.4
land for facility 933,291.2 5.2
field 7,472,197.3 42.1
orchard 1,507,720.6 85
grassland 5,426,617.5 30.6
forest 1,828,871.4 10.3
the others 165,767.0 0.9
total 17,761,129.7 100

Table 2. Characteristics of each sampling site (unit: m)

Sampling sites Altitude Depth Natural water level Type of the Land use

S1 <10 0
S2 <10 0
W1 25.05 60
W2 75 100
W3 101.9 125
w4 102.5 100
W5 180 220
W6 218 243
W7 240 250
W8 310 300

0
0
11.0
71.0
93
100
169
200

193
241

Settlement/field
Settlement/field
Settlement/field
Field/settlment
Field/orchard
Field/orchard
Field/facility
Grass

Field/grass

Grass

W : deep well, S : spring water
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Table 3. Water quality characteristics at each sampling site from April 2001 to
October 2001

2

NOs-N Cl  SOs°

2+

HCO; Mg®” K Na' Ca

Sampling site pH ECmuS/cm)

mg/L

Ave. 7.6 214.5 81 167 70 524 85 36 131 66

S1 Max. 7.9 242.0 133 257 108 560 98 42 148 80
Min. 74 200.0 64 116 53 485 48 18 74 39

Ave. 7.4 271.3 123 225 96 544 129 44 161 9.3

S2 Max. 7.8 294.0 176 31.2 138 605 185 96 279 135
Min. 7.1 251.0 97 175 72 508 70 16 77 54

Ave. 7 197.0 70 171 70 528 76 34 126 54

W1 Max. 8.0 204.0 86 231 89 554 87 41 144 6.2
Min. 7.6 190.0 50 135 52 508 44 17 71 32

Ave. 7.6 260.3 123 213 89 527 116 35 130 70

W2 Max. 7.9 272.0 165 296 121 56.0 131 4.0 150 82
Min. 74 252.0 94 162 63 485 66 16 72 40

Ave. 7.6 185.7 6.8 162 59 45.1 79 29 114 54

W3 Max. 79 221.0 12,0 un2o:lsril0. e B2 95 38 136 69
Min. 7.4 152.0 3.7 119 34 34.6 52 14 67 36

Ave. 7.8 199.7 74 171 67 463 81 3.0 11.7 58

W4 Max. 8.1 230.0 126 281 121 532 99 35 134 71
Min. 7.6 191.0 6.1 140 50 403 52 13 66 36

Ave. 8.4 126.4 20 99 31 499 49 35 95 50

Wb Max. 8.8 157.1 40 142 43 517 58 36 103 59
Min. 8.2 91.7 10 58 20 470 40 33 91 43

Ave. 7.9 1104 08 67 25 478 47 30 86 38

W6 Max. 8.4 119.2 16 94 30 508 58 40 115 43
Min. 74 105.0 04 48 19 438 42 27 76 34

Ave. 8.0 93.7 08 62 23 379 39 20 61 32

W7 Max. 8.2 97.0 1.0 88 29 415 40 20 6.2 33
Min. 7.9 91.0 07 33 17 346 38 19 61 31

Ave. 8.0 83.3 06 50 23 342 39 26 73 33

WS Max. 8.3 85.0 12 73 52 353 60 46 130 44
Min. 7.8 82.0 05 22 16 323 33 19 58 28

W : deep well , S : spring water
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Fig. 14. Relationship between NO3-N and K at sampling sites in each altitude.
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Table 4. Predicted contribution rate of each source to NO;—-N using
§°N(%) and NO3-N(mg/L) at each sampling site

Sampling site Date NOs;-N(mg/L)  8156N(%)  X(%) Y(%) Z(%)
7-13 13.26 6.81 4830 486 34

1 8-17 877 9.70 256 693 51
9-18 6.83 7.80 377 557 66

10-22 6.89 9.19 278 657 65

7-13 17.30 7.76 420 554 26

99 8-17 12.02 6.73 482 481 3.7
9-18 13.49 8.07 390 576 3.3

10-22 10.46 8.85 325 632 43

7-13 8.60 7.75 394 553 5.2

W1 8-17 7.99 4.26 640 304 56
9-18 8.16 7.86 384 561 55

10-22 6.44 9.08 281 649 7.0

7-13 16.51 9.09 323 649 27

W2 8-17 11.64 6.66 486 476 39
9-18 13.30 10.14 242 724 34

10-22 10.24 10.13 232 724 44

7-13 12.04 5.65 559 404 3.7

W3 8-17 9.78 3.11 732 222 46
9-18 9.10 6.74 469 482 49

10-22 7.28 459 61.0 328 6.2

7-13 12.64 518 595 370 36

W4 8-17 10.32 1.81 827 129 44
9-18 6.59 554 536 396 6.8

10-22 6.94 7.45 403 53.2 65

7-13 3.80 7.68 333 548 118

W5 8-17 4.00 5.59 4839 399 11.3
9-18 2.04 7.97 21.0 569 220

10-22 1.79 9.37 79 669 252

7-13 1.63 0.10 717 077 276

W6 8-17 0.60 0.69 202 48 750
9-18 0.67 0.03 330 0.1 669

10-22 0.65 0.50 273 35 692

7-13 0.94 3.20 294 228 478

W7 8-17 0.83 3.50 21.0 249 541
9-18 0.99 2.86 340 203 45.7

10-22 0.87 3.96 199 282 51.8

7-13 0.59 0.02 238 00 762

W8 8-17 0.56 0.05 191 02 806
9-18 0.59 0.35 2077 24 769

X : Contribution rate(%) of Fertilizer, Y : Livestock or sewage and Z : Soil organic.
W: deep well, S : spring water
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Table 5. Contribution of fertilizer and livestock manure or sewage

to NOs3-N at each sampling site

Sampling
site Date  NO3-N(mg/L) 815N (%) NDFF NDFM - S
7-13 13.26 6.81 39.97 60.02
1 8-17 877 9.70 5.28 94.72
9-18 6.83 7.80 28.09 71.91
10-22 6.89 9.19 11.40 88.60
7-13 17.30 7.76 28.57 71.43
92 8-17 12.02 6.73 40.94 59.06
9-18 13.49 8.07 24.85 75.15
10-22 10.46 8.85 15.49 84.51
7-13 8.60 7.75 28.69 71.31
W1 8-17 7.99 4.26 70.59 29.41
9-18 8.16 7.86 27.37 72.63
10-22 6.44 9.08 12.73 87.27
7-13 16.51 9.09 12.61 87.39
W2 8-17 11.64 6.66 41.78 58.22
9-18 13.30 10.14 0 100
10+22 10.24 10.13 0.12 99.88
73 12.04 5.65 53.90 46.10
W3 8-17 9.78 3.11 84.39 15.61
9-18 9.10 6.74 40.82 59.18
10-22 7.28 4.59 66.63 33.37
7-13 12.64 5.18 59.54 40.46
Wi 8-17 10.32 1.81 100 0
9-18 6.59 554 55.22 4478
10-22 6.94 7.45 32.29 67.71
7-13 3.80 7.68 29.53 70.47
W5 8-17 4.00 5.59 54.62 45.38
9-18 2.04 7.97 26.05 73.95
10-22 1.79 9.37 9.24 90.76

W : deep well, S : spring water
NDEFF : nitrogen derived from chemical fertilizer
NDFM - S : nitrogen derived from livestock manure or sewage
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