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Pollution Assessment and Economic Loss Estimation of Soil Heavy Metals Based on Pollution Loss Rate Model
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Abstract Semi—quantitatively or quantitatively estimating pollution economic loss has an important significance for assessing soil environ—
mental quality. Taking the vegetable fields in Zhangjiagang City as an example and determining the concentrations and time trends of Cd, As,
Cr and Cu in soils, this paper i roughly estimated the heavy metal pollution loss rates, the soil damaging degree caused by heavy metal pol—
lution % , based on the soil geochemical baselines of this city and pollution loss rate model and the heavy metal pollution economic loss

million Yuan-a™

when soils were utilized to cultivate vegetables, and ii predicted heavy metal pollution economic loss in next 10 a and
20 a. The results showed that the individual heavy metal pollution loss rates were ranged from 1.00% to 1.67% with 5.02% of the integrated
ones, indicating that the soil heavy metal pollution in the vegetable fields was weak and clean level ~ level as a whole. However, if the pre—
sent accumulation trends of heavy metals continued, the integrated heavy metal pollution loss rates and pollution economic loss would in—
crease with the expansion of vegetable cultivation and the increase of planting years. The integrated heavy metal pollution economic loss
would increase from 19.98 million Yuan-a™ in 2009 to 55.32 million Yuan-a™ in 2029. Thus, the effective measures should be taken to con—
trol the sources of heavy metals in order to reduce heavy metals accumulation in vegetable production systems, and in order to decrease the

heavy metal pollution economic loss in vegetable fields.
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Table 1 Standards for pollution assessment of soil heavy metals mg-kg™
Cd 0.12 0.25 0.6 1.4 2
As 10 17 30 50 70
Cr 74.88 99.54 150 350 500

Cu 28.37 40.63 120 280 400
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S=KR 10 3 ap
R 8 n>1. Table 3 The values of parameter & and B in pollution economic loss
model of soil heavy metals
2 Cd As Cr Cu
21 o 275 335 298 210
B 5.09 0.15 0.02 0.02
4
. 2 4

Cd 0.058~0.358 mg kg™ As 4.90~14.69
mg-kg™ Cr44.20~122.30 mg-kg™ Cu 14.10~82.90 mg -

4
Table 4 Assessment standard of integrated pollution loss rates of

soil heavy metals

kg™, Cd>Cu>As>Cr 1%
20% . Cu <4.489
Cu 4.489~8.610
8.610~35.868
o ’ 35.868~99.770
99.770~99.999
. 5
2.2
j Table 5 Pollution loss rates and pollution economic loss of heavy
metals in vegetable fields of Zhangjiagang City
1%  99% Cd As Cr Cu
1% 1.00 1.23 1.67 1.34 5.02
6 « B 3 ! /w 0.32 0.23 0.24 0.21
3 a B /
gl 397.80 488.10 664.33 533.05 1 997.99
Bl 4, . 5.02%
3 8 .
0.88  hm?
45000 -hm?-at ™ 1998 a’,
39780 a” 2.3
9 .10
S. .
5 Sa
Cr>Cu>As>Cd o Cd =
0.32.w As =0.23.w Cr =0.24.w Cu =0.21 . 120l
1.00%~1.67%
2 n=99
Table 2 Descriptive statistics of heavy metal contents in vegetable soils of Zhangjiagang City n=99
/mg-kg! /mg-kg” /mg-kg! /mg-kg 1%
Cd 0.183 0.058 0.358 0.069 37.70 0.009 -0.625
As 8.73 4.90 14.69 2.39 27.38 0.561 -0.332
Cr 76.32 44.20 122.30 15.59 20.43 0.231 0.315
Cu 39.78 14.10 82.90 13.57 34.11 1.093 1.465
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‘ Table 7 The pollution loss rates based on different background
concentrations of heavy metals
1%
2009 Cd  As  Cr  Cu 1%
45000 -hm?-a™ 2147 206 233 200 7.64
2019 2029 100 123 167 134 5.02
[27-28]
Cu.Zn
2009 Cd. As
1 997.99 ca”! 2029 5 531.65 ‘a”!
2 Cu
3
6 10a 20a
Table 6 Prediction of soil heavy metal pollution loss rates and economic loss in next 10 a and 20 a of Zhangjiagang City
1% /
cd As Cr Cu . Fo a
2009 1.00 1.23 1.67 1.34 5.02 0.88 1 997.99
2019 1.50 1.23 3.70 2.20 8.17 0.97 3 248.08
2029 2.24 1.23 7.95 3.60 13.91 1.06 5 531.65
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