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Concentrations and characterization of chemical components in groundwater

for the water supply sources in Izu-Oshima Island

Hiroshi TOCHIMOTO , Noboru SEKIYAMA , Hiroshi SETO and Toshio MAKI

Water analyses (39 items) of groundwater drawn from 17 wells for water supply sourcesin Izu-Oshima Island, were
carried out in May and Nov. 2002. The object of this study was to explore the background levels of the groundwater
quality while the volcano isinactive. Great different values were observed among the sampling sites for the most items.

The hexa-diagrams of the chemical components, influenced by the volcano and/or the sea water, showed 4 types, the
NaCl, Ca(HCOs)z, CaClz and MgCl 2 types.

The items were classified into two groups by correlation analysis. Group 1 included temperature, arsenic, boron,
bicarbonate ion, dissolved silicon bioxide, and potassium, which were influenced by the volcano, and Group 2 included
chloride ion, sodium, total residue, and electric conductivity, which were influenced by the sea water.

The measured items exceeding the water quality criteria were arsenic (2 sites), boron (1 site), chloride ion (9 sites),

hardness (10 sites), and total residue (10 sites).
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Fig.1. Sampling Sites
No.1 Okata 1 No.10 Okata 10
No.2 Okata 2 No.11 Funou
No.3 Okata 3 No.12 Kitanoyama 1
No.4 Okata 4 No.13 Kitanoyama 3
No.5 Okata 5 No.14 Kitanoyama 4
No.6 Okata 6 No.15 (akil

No.7 Okata 7 No.16 Otaki 2
No.8 Okata 8 No.17 Sekitanko
No.9 Okata 9
5 11
5
No.5
No.6

Table 1. Analytical Method

Dect. Lim. Criteria

No. Item Method (mgl) (mglL)
1 Cadmium (Cd) ICP 0.0001 0.01
2 Chromium (Cr) ICP 0.001 0.05
3 Mercury (Hg) ICP 0.00001  0.0005
4 Selenium (Se) ICP 0.0002 001
5 Lead (Pb) ICP 0001 001
6 Arsenic (As) ICP 0.0002 0.01
7 NOzN and NO,NVIC 0.0001 10
8 Fuorine (F) IC 0.08 0.8
9 Boron (B) ICP 0.01 1
10 Zinc (Zn) ICP 0.001 1

11 Aluminium (Al) ICP 0.01 0.2
12 Chlorideion (CI) IC 1 200
13 Hardness ICP 1 300
14 Iron (Fe) ICP 0.001 0.3
15 Copper (Cu) ICP 0.001 1

16 Sodium (Na) ICP 1 200
17 Manganese (Mn) ICP 0.001 0.05
18 Color Colormetric meth. 18 59
19 Total Residue - 10 500
20 Turbidity Nephelometry 19 2
21 pH Colormetric meth. - 5.8-8.6
22 Antimony (Sh) ICP 0.0002 0.015
23 Uranium(U) ICP-MS 0.0001  0.002
24 Nickel (Ni) ICP 0.001 0.01
25 NO,-N? Absorptiometry ”  0.001 0.05
26 Organic matter>  Acidity method 0.2 10
27 Barium (Ba) ICP 0.01 0.7
28 Molybdenum (Mo) ICP 0.001 0.07
29 Bromine (Br) IC 0.1 5
30 Lithium (Li) ICP 0.01 1
31 Strontium (Sr) ICP 0.01 10
32 Sulfateion (SO4) IC 1 -

33 HCO;? PH4.8Alkalinity 1 -

34 Potassium (K) ICP 1 -

35 Cadcium (Ca) ICP 1 -

36 Magnesum (Mg) ICP 1 -
37_S0,% ICP 1 -

38 EC® - 19 -

No.1-21 Criteriaitems for tap water

No0.22-26 Itemsfor water-purity control target
No0.27-28 Items needed investigation

N0.29-31 Mineral components

No0.32-37 Main chemical components of natural water
1 Nitrate nitogen and nitrite nitrogen

2) Nitrite nitrogen

3) Potassium permanganate consumption

4) Bicarbonate ion

5) Dissolved silicon bioxide

6) Electric conductivity

7 Sulfanilamide - Ethylenediamine Absorptiometry
8) degree

9) n/cm

pH



54,2003 277

Table 2. Water quality of groundwater (Criteria Items for tap water)

Cd (my/L) Cr (ng/L) Hg (mg/L) Se (mg/L) Pb (nmylL) As (nglL) NOs-N (mg/L)
No. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov.
1 0.5 04 ND ND ND ND ND 0.2 ND ND 13 14 21 23
2 0.5 03 ND ND ND ND ND 0.9 ND ND 12 12 16 15
3 0.9 03 ND ND ND ND 0.2 0.9 ND ND 14 16 12 12
4 0.5 03 ND ND ND ND ND 0.8 1 ND 19 18 13 13
5 0.3 02 ND ND ND ND ND 0.2 ND 4 0.6 0.6 19 21
6 0.3 02 ND ND ND ND 0.2 04 ND 1 0.6 0.8 2.3 54
7 0.7 04 ND 2 001 ND ND 0.6 9 4 5.9 55 1.0 11
8 0.5 03 ND ND ND ND ND 0.2 2 1 21 2.0 11 11
9 04 02 ND ND ND ND ND 0.6 ND ND 1.0 11 18 2.0
10 0.5 03 ND 1 ND ND ND 0.8 ND ND 14 17 13 0.9
11 ND 02 ND ND ND ND ND 0.8 ND ND 10 0.9 10 11
12 0.1 - ND - ND - 0.5 - ND - 35.0 - 0.5 -
13 0.6 0.7 ND ND ND ND 0.3 04 ND 1 115 121 0.8 13
14 04 04 ND ND ND ND 0.2 0.8 ND ND 6.7 6.4 18 23
15 0.3 03 ND 2 ND ND 0.2 0.6 ND ND 5.0 4.9 0.8 0.8
16 0.3 04 ND ND ND ND ND 04 ND 1 51 51 0.7 0.7
17 0.3 04 ND ND ND ND 0.2 0.6 1 1 6.2 6.6 0.8 0.8
max 0.6 0.7 - 2 001 - 0.5 0.9 9 4 35.0 121 23 23
min  ND 0.2 - ND ND - ND 0.2 ND ND 0.6 0.6 0.7 0.7
max/min - 35 - - - - 45 - - 58 20 33 33
mean - 0.3 - - - - - - - - 5.2 34 13 1.6
F (mg/L) B (mg/L) Zn (nglL) Al (nmg/L) CI" (mg/L) Hardness (mg/L) Fe (mg/L)
No. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov.
1 0.1 ND 029 036 326 152 ND ND 266 200 378 282 2 7
2 0.2 ND 035 037 9 15 ND ND 168 155 282 260 21 21
3 ND ND 037 039 519 6 ND ND 101 90 230 248 326 15
4 0.1 01 036 035 37 17 ND ND 239 252 396 398 2 11
5 ND 01 013 0.05 12 22 ND ND 1100 305 1173 467 9 80
6 0.2 ND 007 0.03 21 20 ND ND 492 191 537 380 16 97
7 0.3 02 057 050 93 66 ND ND 403 375 458 418 1 9
8 0.2 01 050 040 8 6 ND ND 517 489 543 493 3 27
9 0.1 ND 016 0.10 10 4 ND ND 44 34 187 181 1 4
10 0.2 ND 018 0.23 14 3 ND ND 119 161 211 294 4 5
11 04 03 002 0.02 18 31 ND 70 10 10 63 71 2 7
12 0.1 - 110 - 3 - ND - 796 - 630 - 9 -
13 0.2 01 061 051 5 13 10 20 40 39 420 397 2 35
14 0.1 ND 036 0.26 16 18 10 10 34 28 291 248 3 7
15 0.2 01 025 025 7 6 ND ND 148 144 293 288 4 15
16 0.3 01 032 032 13 1 ND ND 302 307 404 389 23 2
17 0.3 03 045 041 2 3 ND ND 926 802 567 538 3 3
max 04 03 110 051 519 152 10 70 1100 802 1173 538 326 97
min  ND ND 002 0.02 2 1 ND ND 10.3 10.1 63 71 1 2
max/min - - 55 26 260 152 - - 107 79 19 7.6 326 49
mean - - 036 028 655 23.9 - - 336 224 415 335 25 22
Cu(ng/L) Na(mg/L) Mn(nmy/L) Color(degree  Residug(mg/L)? PH
No. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov.
1 3 2 106 94 ND ND ND ND 802 495 7.2 7.2
2 ND ND 83 79 ND ND 12 ND 573 428 7.6 7.4
3 9 1 57 57 3 ND ND ND 473 316 7.6 7.4
4 18 7 89 88 ND ND ND ND 803 566 7.3 7.3
5 ND 1 320 76 ND 1 ND ND 2670 790 7.6 7.6
6 1 2 160 68 ND 1 ND ND 1250 534 7.6 7.6
7 160 31 190 194 ND ND ND ND 1100 831 7.0 7.0
8 8 4 220 210 ND ND ND ND 1370 980 7.0 7.0
9 23 4 28 26 ND ND ND ND 239 180 7.6 7.6
10 2 ND 52 65 ND ND ND ND 462 403 7.6 74
11 ND ND 9 6 ND 2 ND ND 124 76 7.6 7.6
12 3 - 410 - ND - ND - 1970 - 7.0 -
13 ND 3 56 55 ND ND ND ND 485 343 7.0 7.0
14 5 6 43 37 ND ND ND ND 343 185 7.2 7.2
15 2 2 66 66 ND ND ND ND 490 210 7.3 7.3
16 ND 1 130 147 ND ND ND ND 863 643 7.6 7.2
17 9 8 480 474  ND ND ND ND 2030 1680 7.2 7.2
max 160 31 480 474 3 2 12 - 2670 1680 7.6 7.6
min  ND ND 9 6 ND ND ND - 124 76 7.0 7.0
max/min - - 53 79 - - - - 22 22 11 11
mean - - 147 109 - - - - 944 541 74 7.3

1 Totd residue
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Table 3. Water quality of groundwater (Items for water-purity control target)

Sb (mglL) U (molL) Ni (myL) organicmater!  Ba(mg/L) B (mglL) Li (mg/L) Sr (mg/L)
No. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov.
1 ND ND 02 01 ND ND 0.9 11 002 002 09 0.7 001 002 021 017
2 ND ND ND ND ND ND 0.9 11 002 002 05 05 ND ND 016 015
3 ND ND ND 01 ND ND 0.6 03 001 001 03 03 ND ND 013 014
4 ND ND ND ND ND ND 0.9 05 003 003 08 08 ND ND 020 020
5 ND ND 02 01 ND 3 0.3 05 004 002 37 10 ND ND 075 027
6 ND ND 04 ND 1 2 0.2 13 003 003 16 07 ND ND 034 020
7 02 ND 02 0.2 4 27 0.2 03 002 002 13 12 004 003 029 026
8 ND ND 03 0.2 9 ND 0.2 03 004 003 17 16 002 002 034 030
9 ND ND ND ND ND ND 0.3 06 ND 001 01 01 ND ND 008 0.07
10 ND ND ND ND ND ND 0.2 09 001 001 03 05 ND ND 011 014
11 ND ND ND ND ND ND 0.3 06 ND ND ND ND ND ND 003 0.03
12 02 - ND - ND - 0.2 - ND - 26 - 010 - 051 -
13 ND ND 06 03 ND ND 0.3 06 001 001 01 01 003 002 023 022
14 01 02 05 02 ND ND 0.2 06 001 001 02 02 001 001 016 013
15 01 04 ND ND 2 ND 0.6 09 001 002 04 17 003 002 011 011
16 02 ND ND ND ND ND 15 03 002 002 10 05 002 0.02 018 0.19
17 01 ND 01 ND ND ND 0.3 03 002 002 30 1.0 003 002 043 0.38
max 02 02 06 0.3 9 27 15 13 004 003 37 28 008 004 075 0.38
mn ND ND ND ND ND ND 0.2 03 ND ND ND ND ND ND 003 0.03
max/min - - - - - - 75 43 - - - - - - 236 116
mean - - - - - - 0.5 0.6 - - 112 - - - 025 019

1) Potassium permanganate consumption (mg/L)
Table 4. Water quality of groundwater (Items needed investigation)

S0 #(mglL) HCO "(mglL) K (mg/L) Ca(mg/L) Mg(mg/L) SO,(mg/L) ECY(nScm) Temp.( )
No. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov. May Nov.
1 45 33 150 83 8 7 79 60 44 32 39 21 1020 805 193 186
2 30 27 140 143 7 7 61 58 32 28 40 21 710 682 208 20
3 22 20 165 170 5 5 56 58 22 25 40 22 548 535 20 207
4 39 38 153 153 9 9 83 85 46 45 a4 24 922 944 209 214
5 140 40 83 82 1 5 292 103 108 51 23 19 2980 1010 186 17.8
6 69 36 82 102 8 5 99 73 70 42 32 18 1520 752 163 186
7 68 59 236 238 17 15 80 75 63 56 52 28 1510 1380 225 231
8 83 74 205 187 15 14 104 95 69 62 45 23 1740 1610 20.6 198
9 14 12 129 112 3 3 45 43 18 18 37 19 345 304 188 177
10 22 26 108 125 4 6 50 65 21 32 37 21 505 658 19.7 183
11 6 6 44 47 1 1 17 18 5 6 28 14 123 126 184 153
12 100 - 262 - 33 - 132 - 73 - 69 - 2500 - 245 -
13 16 15 375 306 10 9 96 93 44 40 59 29 689 658 236 235
14 13 12 243 201 6 5 66 58 31 25 46 22 490 415 211 193
15 67 66 102 107 6 6 50 51 411 39 45 22 650 656 183 178
16 97 93 109 115 10 10 65 65 59 55 46 22 1100 1120 184 176
17 169 152 166 175 28 25 69 67 96 90 42 20 2720 2500 185 17.7
max 169 152 375 306 33 25 292 103 108 20 69 29 2980 2500 245 235
min 6 6 a4 47 1 1 17 18 5 6 23 14 123 126 163 153
max/min 29 27 4.3 33 33 23 17 6 22 14 31 20 24 20 15 15
mean 59 4 162 147 11 8 85 67 50 40 42 22 1181 885 20.0 192

1) electric conductivity
No.7 12 17 41 61 No.b 7
No.12 13 No.7 14 17 40 90 No.5
49 67 7 8 12 54 No.7 11 15 17
13 No.12 No.7 8 13 38 50
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Fig.2. Hexa-diagrams of groundwater
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Table 5. The ratio of concentrations (mg/L) of chemical components to chloride ion in each groundwater

and sea water

Site As B Na S Sols HCOs K Ca Mg g
1 0.0058 0.0014 0.43 0.0008 0.17 0.50 0.33 0.30 0.16 0.060
2 0.0074 0.0022 0.50 0.0010 0.17 0.50 0.35 0.37 0.18 0.088
3 0.0157 0.0040 0.50 0.0014 0.22 0.50 0.43 0.60 0.25 0.151
4 0.0075 0.0014 0.50 0.0008 0.15 0.50 0.31 0.34 0.18 0.064
5 0.0009 0.0001 0.50 0.0007 0.13 0.50 0.26 0.28 0.11 0.014
6 0.0020 0.0001 0.50 0.0008 0.15 0.50 0.31 0.25 0.16 0.034
7 0.0147 0.0014 0.50 0.0007 0.16 0.50 0.32 0.20 0.15 0.048
8 0.0041 0.0009 0.50 0.0006 0.16 0.50 0.31 0.20 0.13 0.032
9 0.0269 0.0033 0.50 0.0020 0.33 0.50 0.65 1.13 0.46 0.331
10 0.0111 0.0015 0.50 0.0009 0.17 0.50 0.34 0.41 0.19 0.096
11 0.0931 0.0020 0.50 0.0032 0.56 0.53 1.06 1.71 0.55 0.963
12 0.0440 0.0014 0.52 0.0006 0.13 0.66 0.19 0.17 0.09 0.040
13 0.3003 0.0142 0.50 0.0057 0.40 0.51 0.79 2.40 1.07 0.521
14 0.2113 0.0100 0.50 0.0047 0.41 0.51 0.80 2.00 0.90 0.513
15 0.0339 0.0017 0.50 0.0008 0.45 0.50 0.90 0.35 0.27 0.106
16 0.0167 0.0011 0.50 0.0006 0.31 0.50 0.62 0.21 0.19 0.052
17 0.0074 0.0005 0.50 0.0005 0.19 0.50 0.37 0.08 0.11 0.017
Seawater  0.0000005 0.0030 5.53 0.0040 1.37 0.07 0.20 0.21 0.68 0.002
Table 6. Liner relation coefficient matrix of items (n=33)
Hard T.
Temp.  As B HCOs 8i0, K cr Na Sr S0 Ca Mg EC H NOyN Zn Fe
-ness residue
Temp.  1.00
As 056  1.00
B 069 068  1.00
HCO; 0.82 070 083  1.00
Si0, 058 050 055 052  1.00
K 048 058 077 066 042  1.00
cl 010 010 042 019 019 082  1.00
Hard. 032 028 053 048 027 087 085  1.00
Na 027 034 061 043 030 095 095 090  1.00
T.resi. 0.26 019 047 033 039 086 093 090 095 100
Sr 037 029 053 050 029 090 086 098 092 093 100
SO 002 025 043 018 022 082 095 083 093 088 080 1.00
Ca 040 017 047 047 025 073 072 095 076 0.80 092 064  1.00
Mg 026 034 056 047 029 091 0.89 098 094 091 095 090 086 1.00
EC 026 030 056 041 028 093 095 09 099 096 096 093 083 097  1.00
PH -0.62 -0.74 -0.72 -0.75 -0.34 -0.66 -0.26 -0.41 -046 -0.32 -045 -0.31 -0.34 -0.46 -0.44  1.00
NOsN -0.21 -0.63 -047 -024 -0.39 -0.35 -0.16 -0.05 -0.25 -0.16 -0.06 -0.30 007 -0.14 -0.19 039  1.00
Zn 009 -032 -010 -0.09 0.6 -0.20 -0.11 -0.16 -0.19 -0.09 -0.12 -0.23 -0.07 -021 -0.17 010 042  1.00
Fe -0.03 -0.23 -0.14 -0.08 -0.30 -0.04 009 010 001 001 011 001 016 004 004 031 028 024  1.00
1 P<0.05, 1 P<0.01
No.5 7 12
1986 13 14

2
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