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Contamination Assessment to a Uranium Mine in China
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Abstract;On the basis of using the fault tree analysis method to analyse the sources of
heavy metal pollution to a uranium mine, the cumulative index method and the potential
ecological risk assessment methods were used to quantitatively evaluate pollution of the
eight metal (U, Cd,Cr,Cu,Mn,Ni,Pb,Zn) in the study area soil. The result shows that the
heavy metal contamination degree to soil decreased with distance from the uranium mines.
The evaluation results of the cumulative index method were that the Cd is the highly pollu-
ting element, U is medium-heavy polluting element, followed by the Cr,Pb,Zn, Mn, Cu,
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and Ni element is pollution-free. The evaluation results of the potential ecological risk as-

sessment methods showed that Cd is extremely strong element, followed by the Cr,Pb,Zn,

Mn,Cu and Ni,which are slightly polluted elements.
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Fig.1 The fault tree of heavy metal pollution
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Table 1 The content of eight heavy metal in each group(mg - kg™ ")

U Cd Cr Cu Mn Ni Pb Zn
X0 79.30 7.66 323.45 83.76 756.35 37.64 118.00 310. 65
X1 79.05 7.45 313.00 82.44 770.55 36.99 118.09 307.01
X1 78.69 7.31 301.56 82.56 754. 64 36.37 117.45 305. 37
X3 78.55 7.22 287.44 81.67 751.34 36.53 116.42 303.67
X4 78.21 6.98 275.32 81.12 756. 88 37.05 114.37 301.00
X5 77.66 6.76 268. 88 80.54 743.32 34.48 110.57 298.56
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U cd Cr Cu Mn Ni Ph Zn
X6 77.05 6. 54 257.08 80. 00 731.66 33.89 105.79  294.37
X7 76.57 6.31 243.52 78.33 729. 54 31.27 100.28  290.24
X8 75.23 6.11 233.89 77.53 714.83 31.88 99.39 285. 44
X9 73.65 5.74 223.56 78.17 700.07 31.30 93.46 276.46
X10 74.78 6.23 270.65 79.00 745. 89 34.96 110.30  297.65
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Table 2 Index of geoaccumulation and classification

of pollution degree

1., (i) V5 YRR TG YR

=5 6 &R
=4~ <5 5 B TS Y
=3~ <4 4 ENLRcE )
=2~ <3 3 R E G
=1-~<2 2 Hp R Y YL
=0~ <1 1 Teis YL V5 Y

<0 0 Toim g

RI ITEDEHITREREREZIMNEY
Table 3 The background values and toxicity weighting

coefficient of the various elements in soil

B/ (mg - kg™")
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Table 4 The index and classification of potential

ecological risk assessment
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Table 5 The evaluation results of the index of geoaccumulation and the potential ecological risk assessment

U Cd Cr Cu
; X0 ~ X9 4.17 ~4.28 5.69~6.11 1.49 ~2.02 1.37 ~1.48
e X10 4.20 5..81 1.77 1.40
P X0 ~ X9 2327.03 ~3105.41  8.42~12.18 19.38 ~20.94
! X10 2525. 68 10.19 19.75
Mn Ni Pb 7n
; X0 ~ X9 0.12~0.25 -0.17 ~0.10 1.40 ~1.74 1.44 ~1.61
. X10 0.21 0.00 1.66 1.55
P X0 ~ X9 1.63~1.79 6.68 ~8.04 19.80 ~25.02 4.08 ~4.59
! X10 1.73 7.47 23.37 4.40
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