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Occurrence and Species of Arsenic in the Groundwater of Ulsan Area
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2Department of Earth and Environemental Sciences, Korea University, Seoul 136-701, Korea

Arsenic was detected in the 29 water samples out of the 46 groundwaters located in the Ulsan metropolitan area
and it's concentration ranges from <0.1 to 72 ug/L. Among them the arsenic concentrations of three samples are
over domestic drinking-water requirements (50 ng/L), and those of 10 samples are more than WHO MCLs, 10 pg/
L. High arsenic groundwater were recognized in the two region; one was near the tectonic line, especially Ulsan
iron mine at Dalcheunri and the other was around Hyomundong distributed Jeongja conglomerate. It is estimated
that the former is originated from pyrite oxydation type, oxygenated redox, whilst the latter is resulted from oxida-
tion of reducted FeOOH. The species of arsenic in groundwater is in pentavalent arsenic, H,AsQ,”, HAsO,™ near
tectonic line, and trivalent arsenic, H3AsO;z around Hyomundong.
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Table 1. Physical and chemical properties of groundwater samples from the Ulsan area.

o o .,
L 5

28 - At

1 .

e xam i pH (uf,fm) (3’) (nlx)g(/)u
V01 230755 229936 80 19.6 6.5 874 227 5
uo2 238176 226936 70 16.8 6.8 409 187 4.30
uo3 238348 220731 120 171 7.7 746 193 8.00
uo4 233392 222749 30 17.3 7.4 386 137 8.5
Uos 232722 223734 120 17.9 7.1 664 144 52
Uo6 230793 227287 20 16.1 6.6 2,630 -111 2.8
uo7 230065 226671 70 13.6 6.9 14,390 -9 4.00
18[00 223801 227617 300 15.6 6.7 729 188 1.20
uo9 232260 224192 80 16.3 7.1 724 188 6.30
U10 232180 224108 80 16.9 7.9 1102 184 59
Ult 232124 224378 80 16.8 6.8 689 132 9.6
U122 231968 218917 80 17.2 79 536 169 5.1
Ul13 229167 223115 80 19.9 6.8 397 139 5.7
Ul4 226753 227176 80 16.2 72 261 207 3.6
U1s 223231 228075 80 17.1 7.6 497 210 1.3
Ulée 223760 227883 80 19.6 6.9 1,286 124 1.7
ul7 234004 222115 80 18 8.2 159 179 10.1
Ul18 232009 218518 80 18 6.8 740 163 6.1
ul19 232299 220426 80 17.8 6.5 610 261 55
U20 232391 220413 80 18.7 79 353 222 7.1
U21 232771 219607 80 16.8 79 575 90 98
u22 232472 223775 80 18.7 7.4 575 90 98
u23 227416 222139 72 15.8 7.3 579 185 3.2
U224 227205 222795 80 14.8 7.1 607 202 2
U25 225753 224529 50 15.9 8.0 651 47 0.3
U26 226537 223785 100 16.7 7.3 471 74 4
u27 227525 224405 130 16.3 76 622 150 49
U28 231342 225771 100 16.0 72 399 199 22
U29 232246 226990 72 18.0 71 10,160 -110 2.1
U30 232447 226966 72 17.4 6.2 21,200 -65 3.7
U31 234002 229356 120 17.6 6.7 354 25 3.69
U32 231806 237057 100 18.0 7.8 326 209 5.10
u33 233144 229720 60 16.4 7.2 451 27 0.50
U34 230146 236680 100 16.3 84 115 158 5.10
u3s 229713 236615 100 16.5 74 613 177 6.30
U36 229100 236863 12 14.8 75 459 155 6.70
u37 233704 230006 100 16.8 8.2 353 122 4.50
Uu38 233008 229191 60 16.6 74 416 -54 3.43
U39 233083 229538 50 22.8 6.9 109 98 4.03
U40 237496 234112 100 94 6.3 100 195 10.60
U4l 230065 236217 9.75 14.1 6.9 518 236 5.70
U42 230122 237029 0 14.4 7.4 409 187 7.60
U43 229728 236610 43 13.6 7.4 728 197 7.80
U44 233547 229881 280 23.8 72 1411 123 4.40
u4s 232958 229784 80 17.9 6.5 386 -65 2.70
U46 233498 229371 80 20.7 72 136 -129 2.20
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Table 2. Chemical compositions of groundwater samples from the Ulsan area.

Sample K* Na* Ca* Mg»*  SiO, Cl NO,- SO2> HCO; Fe Mn As
No (mg/L) (mg/L) (mg/L) (mg/L) (mg/ll) (mg/L) (mglL) (mglL) (mgl) (gl) (L) (L)
U01 2.6 110 21.8 6 19.8 166 BLD 6.14 3752 20 30 8
uo2 33 46.2 16.9 102 299 39.5 19.5 62.0 732 40 BLD BLD
uo3 5.2 759 48.9 14.1 27.4 74.0 81.0 83.0 54.9 10 10 BLD
uo4 4.1 36.3 36.1 79 17.3 50.0 63.0 63.0 24.4 20 10 BLD
uos 1.18 647 426 23.5 19 52.8 13.1 40.8 312 20 BLD 3
U6 512 512 524 61.3 18.9 720 BLD 0.05 754 6,450 280 9
Uo7 1150 2,480.0 168.0 383.0 8.1 4,840.0 04 163.0 5566 1,880 5900 8
uog 22 359 729 290 21.0 409 BLD 294 3858 10 130 1
uo9 1.1 24.2 68.6 39.1 24.2 63.0 0.2 45 228.8 10 30 BLD
U110 6.5 340 1570 252 214 27.0 39 168.0  463.6 20 20 BLD
Utl 0.8 22.1 60.9 276 353 69.9 250 16.8 2288 20 10 BLD
Ut2 1.7 337 420 163 389 101.0 9.5 27.5 824 20 10 BLD
Ul3 1.0 442 22.6 17.1 14.5 11.8 0.1 1.1 260.8 10 10 2
Uli4 22 15.6 19.0 73 242 13.5 16.5 38.8 56.4 10 60 BLD
Uls 1.5 17.8 499 238 222 38.6 0.6 404 198.3 20 BLD 30
uUle 35 280.0 19.1 13.8 147 324 0.2 84 8266 10 40 7
ut7 35 139 13.1 23 92 175 6.8 23.6 204 60 20 BLD
uUl18 1.5 130.0 12.9 0.4 15.9 189.0 04 213 54.9 20 10 2
U19 2.1 26.8 753 13.2 37.7 92.5 10.7 26.7 146.4 20 BLD 2
U20 1.8 25.8 313 8.0 434 36.2 11.9 36.0 122 30 BLD 2
U21 1.2 18.3 60.6 143  33.6 16.3 13.7 26.8  216.6 20 10 3
U22 0.7 25.5 46.0 327 231 332 59 220 2684 20 BLD BLD
U23 1.5 62.7 41.8 120 259 69.2 12.7 155 205.9 20 BLD 4
U24 13 18.8 71.0 16.8 33.4 342 456 315 160.1 BLD BLD 8
U25 1.4 18.0 61.4 34.7 17.6 35.1 87.5 21.0 274.5 30 40 BLD
U26 1.2 78.7 15.7 9.6 13.9 8.2 0.1 16.1 282.1 10 BLD 17
U227 0.9 22.0 58.6 325 19.5 274 330 112 3126 BLD BLD 56
U28 1.4 234 51.3 2.1 314 23.8 BLD 438 68.6 10 30 3
U29 1180 1,550.0 1560 254.0 6.3 2,7000 BLD 2.1 15370 770 1,440 11
U30 70.0 3,1600 657.0 477.0 53 6,960.0 BLD 391.0 107.0 1,620 2400 BLD
U31 2.4 372 26.1 60 310 i34 0.5 21.8 167.8 330 120 4
U32 1.7 240 21.4 6.9 16.4 280 208 17.3 732 20 20 BLD
U33 8.5 53.6 222 6.1 49 49.8 0.1 254 140.3 310 490 3
uU34 3.1 7.6 43 33 385 7.9 12 04 54.9 60 20 2
U35 1.1 9.1 25.8 643  28.0 10.8 42 201.0 180.0 10 BLD 63
U36 10.9 23.8 51.6 64 274 269 724 20.9 122.0 14 10 BLD
u37 2.7 40.9 26.4 60 278 129 BLD 10.2 187.6 30 60 19
U3s8 8.5 61.8 12.1 72 229 39.0 0.1 15.8 169.3 290 200 10
U39 2.2 52 109 1.9 8.9 5.0 55 8.0 35.1 20 BLD BLD
U40 0.6 8.4 7.5 2.1 16.0 104 6.9 93 229 20 BLD BLD
U41 337 379 19.5 12.1 252 530 685 69.5 29.0 20 BLD 18
U42 2.3 11.6 53.8 133 11.2 124 7.7 30.8 237.9 30 BLD 72
U43 7.4 13.7 48.5 604 214 152 274 191.0 2440 20 BLD BLD
U44 49 369.0 4.1 1.9 17.1 24.0 0.8 18.3 902.8 10 BLD 18
U45 3.0 7.0 13.1 1.7 8.7 12.8 5.6 23.7 132.7 20 BLD 3
U46 3.1 29.3 31.8 8.8 22.7 40.0 BLD 224 503 2,070 540 4

BLD : Below Detection Limit
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