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Health Risks Associated with Contamination of Environment by Abandoned Mines
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—Abstract—

About 1,000 metal mines have been abandoned all over the country in the Korea. Major
reasons for mine closure may be mainly due to poor economies of the commodity making
mining unprofitable, and technical difficulties. Abandoned mines are known to contaminate
soll, surface water, and private drinking water wells with toxic metals and arsenic (As).
Little attention is given, however, to sites in rural areas with low population densities where
natural, geologic sources of contaminants might also occur. Abandoned heavy metal mines
have been identified as one of the major concerns because of their significant long-term
environmental problems. The topic of abandoned mines is complex because of the associated
financial and legal liability implications.

In the Korea, most of the metal mine were in operation from 1940s to 1970s, before
ceasing operation because of the decline in world market price for the commodity. Mine-waste
calcines (retorted ore) were produced during mining and these calcines were dumped into
nearby mine. It is estimated that about 50,000 people reside in the nearby abandoned mines.
Recently the Korean government decided to apply public health assessment for the investigation
of increasing complaints of unusual symptoms or public concern among residents of vicinity
of abandoned mines. Several health reports revealed significant elevation of blood lead,

cadmium, mercury and urine arsenic levels exceeding the background level or recommended
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exposure level. Even though the heavy metal specific toxic symptoms were not found, the

association was seen between high blood metal levels and the distance from dumping area to

residential district. These findings emphasizes the need to test soil, corps and drinking water

in the vicinity of abandoned mines to determine the extent of risk to human health and to

reduce the estimated carcinogenic risk and the noncarcinogenic hazard.

Abandoned Mine, Metal, Health Risk
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Table 1. Blood Pb, urine Cd, urine As level in adult

Heavy M. Bonghwa-gun el Gunwi-gun Alue*
metal casure Beobjeon-11  Gaedan-ri p-value® Suksan-ri  Ocheon-1i prvatie
+
(l\é:zfnezi 31718 27313 30815 272413
Blood Pb (271,19 (240, 1.7 (272, 1.7) (241, 1.8)
(/D) mean, SD) 0.08 0.11
# Range 018~1020 0.33~6.02 054~773 0.13~651
N 7 73 9 74
+
(l\ézzfnefri 098+14  069+04 204£20  097:09
~ 190, 19 (059, 1.8 145, 23) (065, 26
E?e Crc)l mean, SD) )t ) .01 ( ) ) 0.01
1ere ¢ Range 033~666 0.07~1.98 005~1265 0.04~4.17
N 7 73 9 74
+
(I\é:;efri 480+39 51937 989+61 804458
Urine As (374, 20) (410, 20) (808, 20) (642, 20)
g/l mean, SD) 0.55 0.05
# Range 031~2568 040~1845 1.19~2829 1.79~3350
N 5 61 % 73
* t-test.

P2AE] Ae] FHS0] 410 w/LE WHA =7} 42 051 we/g cr, 035 pglg @, A

it 374 pg/LET ¥ =9 AxSsl o5 So] glzA el SR xS
om Mg S 9F HA B% 7| olES9 2F JI=F % 7FET 090 ug
& 808 pg/L=2 HEA Q] 2408 9 642 /g oo sl R Table 2).

ng/LE T} lE&’;}EHTable 1). HZ&EF o] o A9 Flo AW =

olsEY F W TE 7siETe HeEE &5 IVRIFHETEE ElE] HdE AW =
B ARl HAFSERF o F HH2 & FRd 9FS v F e A", A, F
g AFAGL o]9AY AFAIE 210 pg/dl,  AFT D FEBN BYE FHAYo JFS B
2.32 pg/dl, A2 obs = AN AT A F A FEE sEE vl 49 8%
Ake}, oA AFATY 227 pg/dl, 199 pg/  ES FEHFTEBIAYG FHlo] A F
de, HEAFY SR ZGE obsEo] 266 pg Wl HlS| 033 pg/dl =X FAHSE
/AR FAHSE o3 zfol7t JATE 8F ok @, ALtEHEERA S FRlo] o
7ted &9 7stEde HARE obs  2AY FHlo] HlE| 029 pg/dl =RAIRE AA|
T HA2E AFAS} o|RAY AFAL 247 BAAHCE fostA] &t #FE 8R1E9
L11 pg/g cr, 090 pg/g cr, A4t 0}% FFs BAS Fox ReEdTS A F
T Ak AFAL oA AFALe] it 1o 8% JI=F v UFRAY FH H
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Table 2. Blood Pb, urine Cd level in children

Heavy BeobjeonJoongang Suksan Elementary Ubo Elementary
Measure Elementary School School School p-value*
metal Beobjeon—1i  Others Suksan Others Control
(héz:nji 220:07  270:16 238:09 244:17  28=l1
Blood Pb (210, 14) (232, 1.8) (227, 1.4) (1.99, 2.0) (266, 1.5)
mean, SD) 0.66
(/) Range 1.10~3.36 056~765 1.38~382 0.75~6.63 1.17~6.23
N 8 57 6 11 55
(héziﬁnji L4107 123079 059:030 054053  126+0.97
Urine Cd (1.11, 22) (090, 27) (051, 1.8) (0.35, 2.8) (0.90, 2.4)
mean, SD) 0.04
W8 ) pnge  028-360 002-360 019091 004~192  010~388
N 8 55 6 11 59
+ ANOVA.
3 162 pg/g cr EXIALE<O0D, AdAEEE  Ztol] mE Aolw Atk FUEY 8F HlA
AR FR A hE2AY FHle Hla) 1.07  Fo] B3 e A4 Heg&gatk Qe
pe/g or EATHOO0D. % Wao) A% ¥ AodD gxAd FUSAA §AF AL AP
ENFERNAY FHRT dzAY FHlo]  Ldint AdME T Ax® Fe g
Q3] 042 pg/L =L, ALHEFERIAS ajlo] A vlATe] dFS VA= Aew
FHlo] hEAY FUEY 201 pg/l =3AT  FHEHTable 3)
AR AATHY] 2F HlATE YEIHA HFEFAA oMo AF7IZER AW 7t
=EAEY B e ZHE A 9 =F Fu) BANS AR 23 8F A
FoH, Ty HakZd] oF 5old oty §F kv AFVRI §F-REAE EA
o] AL, HAFEFHAGANAY AFT] o REHTSET A2 A FREY 8F
Table 3. Age, sex, smoking, occupational Revised heavy metal level of resident in abandoned mine area
and control area
Heavy Independent variable B coefficient Standard error —value C9nf1dence
metal of measurement interval
Blood Pb  (Gaedan-1i=0, Beobjeon-ri=1) 0.33 0.24 0.18 -0.15~0.80
(1g/dt)  (Ocheon-1i=0, Suksan-ri=1) 0.29 0.23 0.21 -0.16~0.73
Urine Cd  (Gaedan-1i=0, Beobjeon-ri=1) 1.62 0.16 <0.01 1.30~1.94
(1g/g cr) (Ocheon-1i=0, Suksan-ri) 1.07 0.27 <0.01 0.54~1.59
Urine As (Gaedan-1i=0, Beobjeon-1i=1) -0.42 0.69 0.55 -1.79~0.9
(/L) (Ocheon-1i=0, Suksan-ri=1) 2.01 0.96 0.04 0.12~390
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142 pg/g crdldl vls 7AF7I3ke] 20~299d%)1 A& RYTHp=0.08)
oA 145 pg/g cr, 30~399% oA 158 ole REHTEZRNI i wEFte] F
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Table 4. Public health assessment of residents in the vicinity of abandoned mines in Korea

Abandoned mine
(metals)

Abstract

Gyeonggi-do gwangmyeong
gahak abandoned mine
(Au, Ag, Zn)
Gyeongsangbuk-do gunwi-gun
soochul abandoned mine
(Ay, Ag, Cu, Pb)
Gyeongsangbuk—do uljin-gun
gumjang abandoned mine
(Zn, Ph, Cw)
Gyeongsangbuk-do seongju-gun
darock abandoned mine
(Ay, Ag, Cu, Pb, Zn)
Gangwon-do gangneung
songcheon abandoned mine
(Au, Ag, Cu)

Gyeongsangnam-do goseong-gun
Byeongsan-ri abandoned mine
(Au, Ag, Cu)

Gyeongsangbuk-do bonghwa-gun
butdon abandoned mine
(Au, Ag, Cu)
Gyeongsangbuk-do gunwi-gun
seoksan abandoned mine
(Zn)

— Chronic cadmium exposure was founded
- Further evaluation for health hazard is needed

- Three abandoned mine sites do not pose an apparent

health risk to nearby residents

- The elevated blood lead and urine cadmium levels in the
residents of the abandoned mine site suggested that it
might ba an important source of heavy metals contamination

- Cadmium was most hazardous metal
- The pathway of cadmium expose were intake
other crops

of rice and

- Cadmiun concentration of residents of Byungsan-ri was

higher than the residents of control area

- The main pathway of cadmium expose is intake of rice

- There is no evidence of kidney damage

- Bone density may be decreased by cadmium exposure

- Heavy metal concentration of residents in the vicinity of
abandoned mines were higher than the residents of control

area
- There is no evidence of kidney damage
- Declining of bone density was not significant

clinically

- The main pathway of cadmium expose is intake of rice
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