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ABSTRACT

The Boroo area in Mongolia is known to have been contaminated with heavy metals due to irregular gold mining activities
and the release of mercury from gold extraction process. Soil and mine tailings were collected to analyze contamination
patterns of heavy metals in the Boroo area. Analyses revealed that mercury, arsenic and cadmium concentrations exceeded
the regulatory standard of the nation (Mongolia National Standard). In case of mercury, about 80% of the survey area was
over the limit and the concentration distribution heavily influenced by influx of mercury through water transport. Soil
contamination by arsenic was most severe that the concentration exceeded the regulatory limit in almost entire survey

area, showing peak concentrations at nearby streams and river

along with ore processing facilities. For cadmium, about

20% of the survey area was over the limit with the concentration distribution similar to that of arsenic.
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Fig. 1. The location and foreground of Boroo area in Mongolia.
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(a) Mine tailing area setting and zoning

Fig. 2. Sampling concept of survey area.

Table 1. Soil and mine tailing sampling results in survey area
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Mineral
processing
facilities

I © : Soil sampling points
> Zone A : 40 points
» Zone B : 24 points
> Zone C : 28 points

O : Tailing sampling points
» Zone A, B, C : total 3 points

(b) Sampling location of the area

. 1 i 1 i I i
Zone Point Samé) 0; ?;?;t vy Sa(r;l(})a ttirr?ia(‘)lil;)ty Sa(ur;lgl: Sﬁ?;g)ty Sample Number
A 40 40 40 1 Al1~A40
B 24 24 24 1 B1~B24
C 28 28 28 1 C1~C28
Total 92 92 92 3 187
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Table 2. Standard value of soil contamination in Mongolia

(Unit : mg/kg)

Standard value Hg As Cd Cu Pb Zn
Precaution value 2 6 3 100 100 300
Trigger value 10 30 10 500 500 600
Action value 20 50 20 1,000 1,200 1,000

Table 3. Concentration value range of heavy metals in survey area

(Unit : mg/kg)

Concentration value Hg As Cd Cu Pb Zn
Average 2.15 261.61 3.51 21.99 18.07 23.90
Maximum 14.19 3298.33 50.93 68.53 105.37 54.53
Minimum 0.05 2.50 0.02 8.90 442 11.24
Median 1.97 44.37 0.79 19.56 8.93 21.40
H(Cd), 72(Cu), °FA(Zn), F(Pb) T2 F3lTT5ol WA F Trigger valueE ZI3h= AH(E24 countor)
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(a) Distribution of mercury concentration(Top soil)
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(b) Distribution of mercury concentration(Bottom soil)
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(c) Distribution of mercury concentration(Overlaping top and bottom soil)

Fig. 3. Mercury contamination results of sampling soil.
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(c) Distribution of arsenic concentration(Overlaping top and bottom soil)

Fig. 4. Arsenic contamination results of sampling soil.
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(c) Distribution of cadmium concentratlon(Overlapmg top and bottom soil)

Fig. 5. Cadmium contamination results of sampling soil.
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Table 4. Heavy metal concentration of mine tailing (Unit : mg/kg)

Category Hg As Cd Cu Pb Zn
Precaution value 2 6 3 100 100 300
Trigger value 10 30 10 500 500 600
Zone A 3.77 3298.33 50.93 68.53 103.00 3833
Zone B 0.71 2261.67 34.10 33.90 55.40 15.49
Zone C 3.26 3289.67 50.77 48.40 7753 33.16
Average 2.58 2949.89 45.27 50.28 78.64 28.99
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