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Contamination of Heavy Metals in Stream Sediments
in the Vicinity of the Sambo Pb-Zn-Barite Mine

Sang-Hyun Kim* and Hyo-Taek Chon**

ABSTRACT: Stream sediment samples were collected
investigate dispersion patterns and pollution levels
Those samples were analyzed for Cd, Cu, Pb, Zn, Fe,

methods. Stream sediments of this studied area has been contaminated severely
patterns of heavy metals in those sediments are different according to their pollution source and

from the mine.

in the vicinity of the Sambo Pb-Zn-barite mine in order to
of heavy metals, and to find out their mode of occurrences.
and Mn by using partial extraction and sequential extraction

by Pb, Zn, and Cd. Dispersion
sampling distance

The stream sediment pH is generally neutral in control area, and is slightly acidic in the lower part of tailing

dam. The main pollution source of stream sediments
level depends mainly

was confirmed as tailing and mine drainage. Their pollution
on inflowed water and distance from the mine. The tolerance index ranges from —0.9

to 0.7. The mode of occurrances of heavy metals in polluted stream sediment are identified as Fe-Mn oxides,
organic bounded and carbonate-bounded compound which show high potential of bioavailablity.
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Pre—cambrian biotite schist

Q Sambo Pb-Zn-Barite mine

Fig.1. Geological map of Sambo mine area. A (Tailing
Dam) and B (Tailing buried).
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Fig. 2. Content of Cd, Cu, Pb and Zn in stream sediments from the Sambo Pb-Zn-barite mine area. A (Tailing impound-

ment) and B (Tailing buried).
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Table 1. Sequential Extraction Scheme for Partitioning
Sediment Samples.

Table 4. U.S. EPA guideline for classifying sediments of
Great Lakes (Anon., 1977). Unit in ppm.

. Extracted Moderately Heavily
Fraction Extractant Component Nonpolluted Polluted Polluted
Exchangeable 1M MgCl,, pH7 Exchangeable ions Cd - - >6
Carbonatic 1M NaOAc, pHS Carbonates Cu <25 25~50 >50

with HOAc Pb <40 40~60 >60
Reducible 0.004 M NH,OH-HCl Fe-Mn oxides Zn <90 90~200 >200
in 25% (v/v) HOAc Fe(%) <17 1.7~25 >25
Organic matter 0.02M HNO;-+30% Organic matter Mn <300 300~500 >500

H,0, (pH 2)+HNO;

Residual HNO;+HCIO, Lithogenic material

Table 2. Analysis of Cd, Cu, Pb, Zn, Fe and Mn in 27
stream sediments from the Sambo Pb-Zn-barite mine
area. Unit in ppm.

Element 'y ¢y Pb Zn Fe Mn

Sample

Average 137 53 348 3502 35 4379
Median 10 45 124 1325 27 939
Standard 10 50 646 4701 27 7222
variation

Maximum 492 262 3308 19105 126 31924
Minimum 3 8 25 12 16 150

Table 3. Sediment quality criteria (ug/g dry weight for me-
tals and nutrients) proposed by the Ontario Ministry of
Environment (Persaud et al., 1989).

Metal No Effect Lowest Level Limit of
Level Tolerance Level
Cd 0.6 1.0 100
Cu 150 25.0 114.0
Pb 230 310 250.0
Zn 65.0 1100 800.0
Fe(%) 20 30 4.0
Mn 400.0 457.0 11100
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Fig.3. Correlation between pH and heavy metals in stream sediments from the Sambo Pb-Zn-barite mine area.

0442 H<l} (Figd)

Cu

OME (1977)7} AA13 2932 wha] eke EAEye
AAAFFLE 15ppm AEoly 2d8EE wy] Xatal
ek 25 ppm, A 7|E2= 114 ppmolt}. =& EP
Q977 50ppme ZH3 AS v ods HHE
TS Ak & A9 A4S 8~262 ppme FFL w.
AFo] 2 9 vjogl o] FasA TRYL a4
itk w2 $AE 4~6 ppme) 7 2o] ulAgk o]ale
FETEE 7R vled B4 2o, Fapa AR
A9l 4% 16~32 ppm?] Cu F2F& vhefo] 2.9j0] 7o)
AR A F3t8-8 RojEe) Cde) Akt SAlgh A3z,
Mg SAY BlaE o okt %L ke Holb Ao

o

T8 FHel JIQlshs Aoz YA A L9
7%, 47~127 ppme] WSS Ho|n o]t FR4AE 7
TE AHOR 099 Rl Basly glee
AFrh 7k A9 A4 43~262ppme) FepyelE v
of o] A 2ol s Cud &3] & HojZu)
pHe} Cus] A#AFE 0512 vld }3dt Anye
Baldt (Figd).

Pb

i=4 w
Ated et 23 ppm HEolm 29 3le ul
2 31ppm, A 71F A& 250 ppm o]t} =& EPA

A977)% 60ppm& 234 A4 ole o9 HHze
FANL olek el Balde F BR42 P



wo] %) o] el A S A o
oz zA|shed o AT oFshe
i g Agdre o 429 Ao dsd
w2 A9 3% 153~3303 ppme] FFEHE 7
yabrh ashe A4S Heide k2 T
A Asgatelell ofsf d3E wot 90~1200

A,
2
g
Yo,
o
o2

o g
o
K=
i

fo

ppm ]
AU L
Hc}, )k
37ppm®] Pb 3 o2
ojZo] wj7zro 2 Q1A E Y Ak A
79 32~81ppme] FeHE B

A%ele 2 WARE $ 23R
Arrdt 7  $E07) 2 ol
Ao 2@ AAal

29102 serd & 3l

4
L
o

2“"

L Ty
Rl
2
o
-5
rir

o ol ol
4"
a0
k2
ke ol
£ o
e
fru
Y
&+
[o S
&
=)
=
B
&
=
=]
B

A (A
Cut} Cd9

e
L=l

k. ol

4

o
fu
%

r
L
N

el

i

ofX

15
ofL
e, d
4

2
A,
2,
to
)
=
~
N

ot lo

o

o n
N
-
2,

N
[J%]
E
Ty
Lo

bo o

=

o

2

2

J a2
o

fu 4

g, pHo} Pb Afe]d) AdAST ()&

ARAE BelA gert (Fig3

E

z2,

=~ 2

lo

=

o =

L
o

=

)

)

fiui

Zn

OME (1977)7} A& vlo] wh2w <
BB Adgeke 65ppm AR
uky| Albsle g@eke 110 ppm, 3HA7]5 A& 800 ppm
olch. 3k EPA (1977)% 200 ppm< 23 A
ool HAEZ FAsL ek viEE FAY A 12~
30 ppme] &S Mol glo Al Tk ol L
Holw gltk BAE FA9 7S¢ 4134~19105 ppm]
gepd o Holm, 7HE A9 7S 893~5160 ppm
Welg Ho|w glela) ARHS % Hu| wWiEFe 290
oo A3 e] 98-S oF 4 gle}. At ARpA Y A
Aodgekrch opt H3hso} gl e.qje] AT AL
7oz Jehdrl pHS} Zn9) A#AIGE 0225 vehfof
Aaage HelA et (Figs).

n
o o
nZ
B
52
lo

Fe

HAE Y] Fe g 1 AAe gt f7129 A4
A% FL8A|% Mo} @7 AbetEe] Yej A £3
& vEEE S F2, I 71424 qEe] F
Ao} o] ek wpebA] HAE v Ao £ dE
& @eg Hol FHAHEC wsjM o2 Cd, Cu, Pb,
In 59 nlgFEES AdHoR wo s HE

FA A JiL vl 24x7}h "ok OME (1977)7}

&% fo

Lo

njeeds

AA G we] wEw Aageae 2% Yxold 30%E 4
o}4 A4 eqdo] AP vy | WA TIEAE
4% o)Ako] H9E A% 714 f71H9 AEo] ojFHrh
wal EPA (1977)% 25%S 23438 A ol$ 24% &
AR FAsE gk £ A7 QY 3¢ "AHLR
13~126%2) 3 Hol FAHdEe] o 29do] Add
A5t wl e de] FelaA FEHch wl2gA Yl
njgkz A9 HAE A4S, 17~19%9 A TS
vela gl uia BulujEsd 2AE FAY AL
ssia Az 37~126% o) Fed 3t glel 3
B Fed] §Zo] AlsA Aotz ed RAE
ARz A, AREAdA SRFAR 25E §
o Mol HFMo|M &AL VeI Stk o]=

b F o) 7alske Ao g IEAARNES
Va2 gleh B3] AR5 Agks B 71 A A
ol 4R e LAAEE Yehl 7 kAt
0~27%2) FFe Rol v|FF FAY FHHERG &
odo] Rgso} 9&-g o Folrk. g, pHet Fe Ate]d
ABAS ()= 0425 RoiF (Fig 3).

i
*

o ug @
i

e R

i

o P
3

[N

Mn

Mn& Fed} 87 Ast59) g2 njekgseg Tidhe
A2 & <dHA glch (Hem, 1978). OME (1977)7F Al
Az vl wEW 99de WA o HAEW Add
k0. 400 ppm A EolH, 457 ppmAE 2] G wh
o33z 9)x, ¥4 71X 1110 ppm o2 FAFII Qi
EPA (197)% 500ppme 2343 A4S AlsH 249
A8z Azt ok v|EE FAY 4§ 267~448
ppmd] FEHUAE Ho] 2egie L WA Wtk 2
v 24 A9 5489 A+ 2796 ppm~31294

7ot
a6

s

715708
£10TO4TRR

TOLERANCE INDEX
[
[w

o8-

2
eo1
0.6+ e

‘‘‘‘‘‘‘‘‘‘‘

............

Stream Sediment Samples

Fig. 4. Tolerance index (TIS) of each stream sediment sa-
mples collected in the vicinity of the Sambo Pb-Zn-barite
mine.
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