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Environmental Impact Assessment of Uranium Anormaly in
Stream System around the Shinbo Talc Mine

Choon-Ki Na* and Jae-II Chung**

ABSTRACT: In order to evaluate the environmental impact of U anormaly in the drainage system around the
Shinbo talc mine area, U contents, their distribution patterns, bioaccumulation and ¢-radioactivity in stream
water, stream sediments and aquatic organisms were investigated. The U contents of stream water aftenuated
with increasing distance from the mine area. The same attenuation pattern is shown in stream sediments from
mine to 0.75 km downstream, although these contain highly enriched U contents (24~83 mg/kg) comparing
with the international average concentration of surface soils (0.79~11 mg/kg). However, U content increases
abruptly in sediment at 1.5 km downstream, probably due to detrital migration and rediposition of U enriched
sediments. Futhermore, enriched U in downstream sediments occur in high proportions of carbonate and Fe-
Mn oxide bounded forms, which show high potential of a secondary pollution source. For aquatic organ-
isms, bio accumulation degree of U are in the order: aquatic larvae>black snail>mountain frog>crawfish. Cul-
tured trout by the U enrich groundwater (387 pg/l) shows U accumulation in the part of branchia (CRs 5.25)
and bones (CRs 11.2) but not in flesh (CRs 0.03). Total ¢-radioactivity have been measured in the level as
0.47 nCi/l for groundwater, 2.94~18 nCi/kg - DW for organisms and 93~328 nCi/kg + DW for sediments.
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et al., 1998).
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Fig. 1. Geologic map of the Shinbo talc mine area.
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Fig. 2. Hydrologic system in the Shinbo mine area and
sample points.

3] st AREAFNe] hiFE UdYF=E Sk
AEFAL F FAE "t il sRge 449 s
A HAREL AFR oA, x5 4 3V HEE A
Al Mg A B FElE GF, 7K, AT
2, t=7)E AFsIETt (Fg. 2). ke A8 &
oA pH (Orion pH meter 250A)8 4383
045 um AHAZ A3l FHE2ES AAT ¥ 4
) 100 m/o] Eejollddl AlEHdl AFHsa IA
2 FEE WAEP] 98 &g A 2-33E T)e)
o pH 2~33==2 [HIsAZ) MY HHE AE:
EZ HHEFS UvT A4S o83l 7k AR
< I ¢ U=E 3 Z AA AH L% A
#H, LT AEE 200 g ol AH AL 48 A
B2 A & AN SHFE 73 AFET o
B R go} WEst. k8 1T fElEs ¥
3t A ol83td FAE SolE AFIR e,
AFE Fole 7 7998 Sy BEEEE FoRkb)
Azt opyin], W, A2 Eejg v Zh #ES v
A0l gol dPA7A] 2Bt AEdE enkd
3 EAE 2 AEAEES SA A7) ARV)E o8

sk 80°CellM & AZRAFY. Az M HAE
ANEx AEeskd 100 mesh o5t g= -2 £,
ol ez &M (HF+HNOs+HCIO N <3
gy F Ogs SME ol &g ALFEH
(Tessier ef al., 19799 &J3] AAsld £48 A5
& AzsIFeh. A AxE AEANEE oFlolE §8
& o]g3l HHF |8 B & AFS BIFr)
Yo sl 900°Cel A7)12o)A X7 337 e
EGHiES olgdte] S BElATE WRloE EAE
AEE Az sl AR 9 AXEE ¢ F
eI AEANRS U 5 WA 949 Pb 5 7E}
ArE 7Z2ABR DA TAE ASRA 9, ICP-AES
2 ICP-MSE ol83fe] A FAsct. 8 7 A&
AN BEEE PAFSEE Yohir] Al kS Al
8 2 gagE 7el Alse] 9% B3, A% wig
2 FEY U, I 5598 R 7 AR £
SopAleas 7|2 stAT A A4 AAPAI
2347} (a, yray spectrometr)E 183l SA 5T}

da o @
ST B WA HARE

AR FL] FHrE TYFE s F FA
M AHE s AlBel HE U, Ba, Sr 5 WA

82

pH
=

Concentration(ug/l)

\ f———————
0 0.5 ] 1.5 2 25
Distance from mine(km)

Fig. 3. Variation of pH and radionuclide content in stream
water depending on distances from mine.
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Fig. 5. Fraction distribution of elements in stream sediments collected from the drainage system of the Shinbo talc

mine.
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Table 2. Elemental content of organisms lived in/around the stream system of the Shinbo talc mine. Concentration ratios of

uranium relative to stream water and total sediment were calculated.

(Unit. mg/kg - DW)

Concentration ratios

U Ba Cs Pb Sr Th
Co/Cw* Co/Cs*
Aquatic Larvae 20.13 80.5 0.24 34.58 0.349 14.97 1133 0.333
Mountain Frog 4.63 18.5 0.06 67.64 0.108 1.76 197 0.037
Crawfish 3.79 18.9 0.08 98.32 0.240 0.795 935 0.036
Black Snail 10.16 725 0.06 58.01 0.030 0.971 727 0.040
Flesh 0.013 0.03 - 0.99 0.036 3.11 1.0 0.008
Trout Bones 4.33 11.2 - 4.20 0.005 0.658 278 0.013
Branchia 2.03 525 - 1.74 0.014 2.19 111 0.007

*Co: conc. of organism, Cw: conc. of stream water, Cs: conc. of stream sediment
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ol A AEA FHHA gevhe Aol % EASE Thel EH (>99%)°I Aol HHE +
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A FH o] thFE oAz 46}1 o]FoIA L SlE o tud AW FFAEE wasked o) s
< AR %lt}. tE7le] 749 2 MR ERE olEd A8 112} & itk F o994l Uy
T Fo| Uol oju] 2K Zéﬁ}ﬂﬂ e WE (14 A FE TSRS H>opin > £o08 A
pghAll = E3t Aols skl uvls) 725819 2] A4 s %E9Jr H|wale] mE 1128, o}
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Table 3. Total o-radicactivity measurements of water, organism and sediment collected from the stream around the Shinbo
talc mine, and calculated internal, external and effective doses.

Analyzed Value Calculated Value Internal Dose? Effective Dose?
pCi/m!/ std. nCi/kg Ba/kg Gylyear uSv

Underground water 0.47 0.13 0.47 17.39 3.75x107* 75
Mountain Frog 0.13 0.11 3.66 13542 2.92x1073 58.5
Crawfish 0.13 0.11 2.94 108.78 235%107 46.5
Black Snail 045 0.18 18.0 666 1.44 X 1072 282

Flesh <0.10 - <0.10 <37 <8 X107 <1.6
Trout  Bones 0.16 0.12 6.99 258.63 5.58 <1073 110

Branchia 0.25 0.14 3 137.27 2.96x 107 58.6
Sediment No. 2 1.02 0.26 188 6956 0.15 #6.5%107°
Sediment No. 3 0.55 0.19 111 4107 8.8X107? *3.9X 107
Sediment No. 4 0.46 0.18 929 3437 741072 *32 X107
Sediment No. 6 1.61 032 328 12136 0.26 *1.1%x107

1) DCFs taken from Amiro (1997), 2) for an aduit, DCFs taken from ICRP (1996),
*External dose calculated by DCFs of Amiro (1997).
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A %37 FEHE U i8S Hrksr) 9
3 o EA 7t gAIEANA AR & GIPIAL
TEHS A3 olF uBeE YWEAHTF (internal
dose) 2 841 (effective dose)S AAFsld Table
30 Uelith & debalede Uel Hibse] 4K
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