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In order to provide the basic information on the environmental pollution of Kyungsan province, the contents
of Pb, Cd, Cr, Cu, Mn and Zn in soil, stream water, aquatic sediment and groundwater were investigated, and
also the values of pH, COD, KMnOs-C, NHi-N, NO»-N, NO;-N and Cl of stream water and groundwater were
determined.

The results were as follows.

The values of COD, NH;-N, NO»-N and NOs-N of the stream waters were very low. The contents of Pb, Cd,
Cr, Cu and Zn in the stream waters were respectively at range of 0.014~0.063 mg/ ¢, 0.004~0.007 mg/ ¢, 0~
0.045 mg/¢, 0~0.008 mg/ £ and 0.001~0.175 mg/ £, and these values were much lower than those of
contaminated stream water in Korea. The contents of Cd, Cr, Cu and Zn in the soils were respectively at range
of 0.12~0.71 ppm, 0.88~2.65 ppm, 2.86~22.33 ppm and 3.89~26.39 ppm, and these values were much lower
than those of ordinary polluted areas in Korea. The contents of Cd, Cr, Cu, As, Zn and Mn in the aquatic
sediments were respectively at range of 3.05~3.81 ppm, 14.6~70.6 ppm, 13.74~61.59 ppm, 76.8~465.5 ppm,
12.56~190.83 ppm and 333.3~1188.3 ppm. The values of pH, KMnO.,-C, NH3-N and NO;-N of the
groundwaters were respectively at range of 7.6~8.4, 0~3.95 n, 0.05~0.15 mg/ £ and 0.05~0.42 mg/ £ . The
contents of Pb, Cd and Cr in the groundwaters were respectively at range of 0.015~0.061 mg/ ¢, 0.006~0.009
mg/ £ and 0.005~0.045 mg/ £ .
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NO.|Sampling sites

S1 | Sinbang pond, Om S2 | Sinbang pond, 100m

S3 | Sinbang pond, 200m | S4 |Sinbang pond, 500m
S5 | Sinbang pond, lkm | S6 |Sinbang pond, 3km

S7 {Heungsan bridge

S8 | Junction(Heungsan stream and Songbaek stream)
S9 | Daemyung bridge S10| Seohok bridge

S11| Ansim bridge

Fig. 1. Sampling sites of stream water,
sediment and soil.

aquatic

TR

DEN B

.1 Sampling sites
Ul | Sinbang dong U2 |Sinbang dong
U3 | Songbaek 2 dong U4 | Songbaek 1 dong
U5 [Keumgok 2 dong U6 | Keumgok 1 dong
U7 |Heungsan 1 dond U8 | Hadori
U9 |Wonn Ul0|Samsung 1 dong
Ull|Daemyung 1 dong Ul2| Sanjunri

Fig. 2. Sampling sites of groundwater.

Table 1. The pollution characteristics of stream water used in experiment

Sampling sites pH (n(ig/De) (Nmf,;y ) (Il%/ ; ) (I:In(;g/ B ) (mge) (mcga/e) (rxl\lAg%E)
Sinbang pond 0 m 85 40 0047 0001 0203 142 401 5%
Sinbang pond 10 m | 84 38 0073 0.001 0.260 567 %07 535
Sinbang pond 20 m | 83 130 0250 005 0459 1985 3130 924
Sinbang pond 500 m | 84 60 0370 0034 0453 851 2754 1118
Sinbang pond 1 km 84 66 0611 0.074 0441 993 2.06 1875
Sinbang pond 3 km 85 62 0.447 0.060 0443 1559 3687 1508
Heungsan bridge 84 12 0277 0.061 0.447 851 2244 778
Junction 81 12 0048 0002 0473g 7374 %07 876
Daemyung bridge 77 0.8 0.047 0.001 0473 39.70 32.06 973
Seohok bridge 86 48 0204 0040 0549 53.77 4168 827
Ansim bridge 88 68 0.178 0033 0469 60.97 40,08 875
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Table. 2. The contents of heavy metals in stream

water (mg/ ¢)
Smpling sites Pb Cd Cr Cu 7/n Fe Mn
Sinbang pond ~
" 0063 0004 0030 0001 0013 0315 0053
S‘“bi.%g[;"’“d 0026 0006 003 0000 0001 0148 0049
Sinbang pond | a0 0005 0003 0007 0001 0151 0.106
200 m
Sl“%%%g pond | o014 0005 0018 0003 0001 0165 0030
m
S‘“bi‘“fmm”d 0037 0005 0020 0008 0002 0123 0.136
5‘“b§‘“fm"°”d 0034 005 0018 005 0003 0047 0024
Heungsan | oo 0007 0015 0001 0004 0000 001
bridge
Junction | 003 0006 0045 0004 0043 0.199 0.038
Daemyung | o000 0006 0000 0003 0026 0814 0063
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Seohok _ -
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Ansim | o 0006 0045 0007 075 0219 0089
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Table 3. Chemical properties of soil used in experiment Table 4. The contents of heavy metals in soil (ppm)
Sampling oM Na Ca K Sampling . .
sites P o) (me/100g) (me/100g)  (me/100g) sites G & G /m Fe Mn
Smb%“i pndl e 04 28T 1339 0% S‘“baonfnw“d 015 088 791 38 1193 1456
Sinbang pond| o, 90 5 g5 k) Simbang pond | 51015y 740 9% 1752 3334
10 m 100 m
Sinbang pond| 50 o0 9 g 151 Sinbang pond 10113 1560 go8 785 1393
20 m 20 m
Sinbang pond g 9oy 1y 200 Sinbang pond | pos1a9 9gs 4w 195 974
500 m 500 m
Sinbang pond Sinbang pond
e ! 67 18 18 851 028 e 025 217 233 1544 1814 1523
Sinbang pond Sinbang pond -
o 78 145 127 1093 028 o ! 049 143 350 1527 1241 1170
Hungsan | op s 95y 10.06 0.09 Heungsan 027 178 353 509 168 525
bridge bridge
Junction | 78 052 266 922 008 Junction 033 140 55 712 1617 632
Daemyung | oo ot 910 g 028 Daemyung | 00 933 1161 657 1172 695
bridge bridge
Sehok | 7o nesq7g 738 005 Seohok 050 265 697 965 2009 1408
bridge bridge
Ansim 76 281 2% 10.49 023 Ansim 071 241 2003 2639 4618 4983
bridge bridge
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Table 5. The contents of heavy metals in aquatic

sediment (ppm)

Sampling sites Cd Cr Cu As 7n Mn

S‘“"%“fn pnd a0l 582 3001 768 480 825

Sinbang pond | 505 504 ouon 1401 1095 1045

100 m
Sinbang pond
328 82 B/B 100 122 4819
200 m
S‘“‘;‘;‘)g pnd | a5 o7 wE 1650 900 6602
m
Sl“bf“fmp"“d 357 534 6150 1638 19083 15740
Si"bgng pond | a05 146 WP 1274 5188 313
km
Heungsan 322 546 1602 1529 5893 3931
bridge
Junction 38 706 262 247 1256 11883
Daemyung | 501 56 1506 3115 8845 8083
bridge
Seohok 377 409 2048 386 14003 6819
bridge
Ansim 33 172 1374 4655 7629 383
bridge
Mean 341 4631 845 21139 9138 76
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Table 6. The pollution characteritics of groundwater
used in experiment
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Table 7. The contents of heavy metals in groundwater
(mg/ )

KMnOy - C Residual NH-N  NOy-N  Hardness

Sampling
g Soids g/t (mg/t) (m/e)

sites

Sampling | ey o Zn Mn
sites

Sinbang

82 158 37 0.15 0.42 1%6.7
dong

Sigbang 76 237 5 006 0.33 3122
ong

SEbekigl  om 2% 06 0B 150
2 dong
Songbaek | ¢ 4 316 295 007 09 7%
1 dong

Keumgok | o e 413 006 03 11
2 dong

Keungok | o) 305 19 06 0mM 207

Sinbang | 05 0006 0031 0013 0265 0023
dong

Simbang | o015 og7 0019 00% 0077 005
dong

Songback | 0o G006 0013 0007 0083 0027
2 dong

Songbak | ooy 007 0006 0006 0064 005
1 dong

Keumgok | ooy o8 0007 0008 0755 0080
2 dong

Keumgok 1 oo 0o0 0013 0040 0106 002

1 dong 1 dong
Hengsan | g0 g9 919 o5 03 1797 Hengsan | o053 0008 oosst 0052 0400 0096
1 dond 1 dond
Hadoi |80 00  1& 06 03 @ Hadori | 0061 0009 0008 0027 0085 0030
Wond |83 000 2 0B 0B 83l Wonri | 0055 000 004 0059 0110 0036
Samswg | ey oy a8 0% 1530 Samswng | gox 0009 0013 0016 0057 0035
1 dong 1 dong
Daemyung | ¢4 5. M 00T 006 1674 Daemyung 4 4051 o9 0016 001 009 0055
1 dong 1 dong
Samjunri | 82 158 26 006 007 1024 Sajui | 0019 0009 000 001 0214 0034
Men |82 171 26 006 0™ 1648 Mean 008 008 009 003 0168 0037
o} 5—”1, Qo 2 5e ASdE AgHy 2 ND~0.032 mg/follen, Mne Z+7F 011~2.08

1o ofs

R8T ol 9% A9 aglo} At}

£3] <A #ag Pb, Cd, Cr2 244 0015~
0.061 mg/ £, 0.006~0.009 mg/ 2, 0.005~0.045 mg/ ¢
o A9z vept 284 FAYE Pb 0.05 me/ L,
Cd 001 mg/ ¢, Cr 0.05 mg/ ¢ o} v & uwf FA o]
AE Aoz AZt"EY. 283 Cu, Zn, Mn 59 3
ST Z-2F 0.006~0.059 mg/ £, 0.057~0.775 me/ €,
0023~009% mg/ ¢ Eo& Ul &5 FAE

CulOmg/2, Zn 1.0 mg/ ¢, Mn 03 mg/¢ THT}
$- wreh,
o] 5%o] kel Y AL AGelx =

g Az o3ty A, A, L, A ¢ A
Ao xetse] £34 FFE Phe 242 ND~0.067
mg/ ¢, ND~0.036 mg/ ¢, ND~0.024 mg/ ¢, ND~
0.015 mg/ ¢, ND~0.016 mg/ ¢ °Ilew, Cde %7
ND~0.017 mg/ 4, ND~0.023 mg/{, ND~0.018
mg/ {4, ND~0.004 mg/ ¢, ND~0.007 mg/ ¢ o] &
W Cus 2}z ND~0.024 mg/ ¢, ND~0.012 mg/ ¢,
ND~0.014 mg/ ¢, ND~0.012 mg/ ¢, ND~0.012mg/
gollen, Zne Z+zk 0.002~0.076 mg/ ¢, ND~
0.049 mg/ ¢, ND~0.084 mg/ ¢, ND~0.040 mg/ ¢,

mg/ 0, 0.07~0.23 mg/ ¢, 002~057 mg/ ¢, 0.01~
007 mg/ 1, 001~0.09 mg/ ¢ olglem, B9l 2A}
3 o)A Y A3 Cue 0~0.03 mg/l, Zne
0~0507 mg/ ¢, Mne 0~0.112 mg/ ¢ o Bt
o m ) 199397 1996 Abolol ZAVEH 4t
FAA AFoM S&HE A skFe] Cust Zne &
ZFe 7}z 0~2.104 mg/ L, 0~4.870 mg/ ! HHA
=3
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0~0.008 mg/ £, Zn 0.001~0.175 wg/ ¢ HHE
oo HEHAT
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