11 6 Vol. 11 No. 6

2017 6 Chinese Journal of Environmental Engineering Jun. 2017
12 2 2 3 *
_ 100029
2. 100015
3. 100012
N (0~0.6 m)
; ( ) (1 0~03m. 2 03~06m. 3
0.6~1.0 m) « +) ;
. 13.41.21.50 600 mg * kg~';
X820 A 1673-9108(2017)0638239  DOI 10. 12030/j. cjee. 201603219

Health risk assessment and remediation suggestion of a typical smelter contam-
inated site in Southern China
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Abstract Heavy metal contamination of soil is often encountered in the vicinity of mining areas. Arsenic cad—
mium and lead probably pose greater health risks than other heavy metals to people living nearby. Hazard identi—
fication exposure assessment toxicity assessment and risk characterization are discussed in this paper for a
lead and zine smelter contamination site in the red soil area of southern China. Moreover site cleanup goals and
potential remedies are discussed. The results indicate that the soil at the site has been contaminated with a num-
ber of heavy metals including lead arsenic cadmium and zinc. These heavy metals are primarily present in
the surface soil (0—0. 6 m). Based on an industrial land use as the planned future land use risk assessment was
completed on these heavy metals except lead for each layer (0—0.3 m 0.3—0.6 m and 0. 6—1.0 m) and
the levels of each heavy metal were calculated and compared. Unacceptable cancer risk (arsenic and cadmium)
and noncancer risk both exist. Based on a comparison with risk control values and/or relevant national or interna—
tional standards the proposed cleanup goals for arsenic cadmium and lead were determined as 13. 41 21. 50
and 600 mg * kg™' respectively. Furthermore it is suggested that source control measures and other remedial
action be implemented concurrently with construction of the industrial park based on the distribution of existing
contamination and associated health risks thereof.
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Table 1 Screening contaminants of concern
/ ol ¢ Y )HJ 3502007
Cme = ke ) B /(mg*kg™")
22 ~49 694 600
1.96 ~475 80
0. 044 ~262.09 22
135 ~22 470 1 500
A B
o - - A
; (0 ~0.6 m) 1.0 m,
28 29
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o (
) o
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Table 2 Exposure parameters
( )
1 AT, Iy 72
2 AT,. Iy 25
3 BWa /kg 56. 8
4 Ha /em 156.3
5 EDa /a 25
6 EFa /(dea") 250
7 EFla /(de+at) 187.5
8 EFOa /(de+at) 62.5
9 OSIRa /(mg+d™") 100
10 DAIRa /(m® +d™1) 14.5
11 GWCRa /(Led™h) 1.0
12 SER ( ) 0.18
13 SSAR /(mg * cm ) 0.2
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Table 3 Toxic parameters of contaminants
SFo/ SFi/ SFd/ RfDo/ RfDi/ RfDd/
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" " " " " ™
( ) L.50E+00 4.30E +00 1. 50E +00 3.00E -04 3.83E -06 3. 00E -04 1 1 0.03
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Table 4 Value-atrisk calculations of individual contaminants
1 2 3
1 1.01E -3 1.65E +1 3.31E -4 5.39E +0 2.74E -4 4.4E +0
2 2.29E -5 2.9E+0 2.59E -5 3.2E+0 9.1E -6 1.2E +0
3 — 1.2E -1 — 4.7E -2 — 1.1E-1
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5 N 0
1.27 mg * kg™ (13.41 mg = kg™")
0 13. 41
mg * kg™, 21.50 mg * kg™' (7.02 mg = kg™")
B . 21.50 mg * kg™,
187 250 mg * kg_l
5
Table 5 Soil risk control values of the site and comparison between guideline values for soil contaminants in
domestic and foreign countries for industrial and commercial land use scenarios
/ B m @ ® « ”
(mg-kg™") /(mg *kg™") /(mg kg™ ") /(mg*kg™") /(mg *kg™")
1.27 80 20 1. 60 13. 41
21.50 22 150 800 7.02
187 250 1 500 10 000 310 000 3 800
(1) « () (HJ3502007)B 12) « »(DB11/T811-
2011) ;(3)  (US EPA regional screening level (RSL)summary table) ( (RSL) 2014 5 )
N ( 6) 600 mg * kg ' .
6
Table 6 Comparison of guideline values for Pb contaminants in soil between domestic and foreign countries
mg * kg™
B « »
600 1200 800 37
5.
3.2
32
/ ;
34 -
N / N N o
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