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80.99mg/kg 194.9mg/Kkg

1CP-MS
30
X
15 3 6
18 0.01mg/1
pH
2 (mg/kg) (mg/1) pH
659.3 0.001 2.1
2 3 278.6 0.002 3.8
210.6 0.001 3.9
1 3 149.4 <0.001 2.6
3 145 0.003 3.1
75.3 0.005 4.9
71 0.002 6
14.1 <0.001 4.8
mg/kg mg/€ pH ng/kg
322 0.048 75 0 10 7% |5 0.986mg/kg
771 1.77 75 10 100 1 A-83 80.99mg/kg
100 200 1 A-80 194.9mg/kg
178 mg/kg mg/kg
659.3 194.9 30%
461.3 80.99 18%
600mg/kg 1,000mg/kg
0.01mg/1
0.01mg/l
77

0.057
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mg/kg a/ pa/
0.7 0.085 -
1 0.099 -
0.3 0.093 -
7 0.798 5.6
6.2 0.63 3.9
14 1.219 17.1
169 0.458 78
135 0.54 73
362 0.127 46
(Mg/ ) (mg/kg) > 9/

e R T I F R L

mg/kg 9/ 19/
1.2 0.184 -
1 0.236 -
6.2 0.164 -
1.8 0.312 0.5
4.2 0.311 1.3
7.7 0.506 3.9
19.3 0.214 4.1
14.3 0.439 6.3
16.2 0.3 4.9

(Mhg/7 ) (mg/kg) > o/
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DEVELOPMENT OF COUNTERMEASURES FOR HEAVY METAL POLLUTION BY
NATURAL CAUSES (2)

Abstract When we encounter rock including natural heavy metals in construction, its estimation and
countermeasure is performed based on ““Provisional manual for dealing with ground contamination by
heavy metal encountered in construction””, published in September 2003. As the manual was edited in
accordance with the Soil Contamination Countermeasures Law enforced in February 2003, which is
enforced originally for soil contamination not for rock contamination by natural heavy metals, more suitable
standard for estimation and countermeasure for natural heavy metals in rock is required. Recently, in
Hokkaido, occurrences of natural heavy metals or acid water from rock are considerably reported in
construction sites, and occurrences of them become the problem from the viewpoint of public cost and
environmental pollution.

The study aims to develop a suitable standard for estimation and countermeasure for natural heavy
metals in rock. Then, proposal of researching methods of area or zone with high concentration of heavy
metals, development of simple estimation methods of contamination risk, and suitable countermeasure for
natural heavy metals are carried out. In 2008, development of analysis method with portable energy
dispersive X-ray spectrometer was started as a part of development of simple estimation methods of
contamination risk. Also, the investigation concerning the phytoremediation in cold region was carried out in
Hokkaido as a part of development of suitable countermeasure for natural heavy metals.

Keywords : rock muck, heavy metal contamination, phytoremediation



