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A Ciritical View on the Status Quo of the Farmland Soil Environmental Quality in China: Discussion and
Suggestion of Relevant Issues on Report on the national general survey of soil contamination

WANG Yu—jun, LIU Cun, ZHOU Dong—mei, CHEN Huai-man”

(Key Lab of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )
Abstract: The Report on the national general survey of soil contamination was a reflection of the reality and appearance of the survey’s sam—
ples and methodologies conducted by the Ministry of Environmental Protection and the Ministry of Land and Resources. Since the soil sam—
ples were collected from the de facto survey area about 6.3 million km?, the conclusion drawn from the analytical results of such large sample
size was fairly representative of the current status of China's soil ; while there was an apparent lack of necessary in—depth analysis of the for—
mation of data. Thus an objective and rational viewpoint on the description of the status quo of the soil environment quality is needed. In the
first part of this article, we discussed the standards, the key factor to identify whether the heavy metal levels in farmland exceed the national
standards, the problems about soil samples collected from high background areas and the traceability analysis of contaminants where the lev—
els of contaminants exceed the standards. Based on our discussion, the following opinions were put forward: (1)The evaluation standards
need to be clarified, as in terms of heavy metals in the cultivated land, the choice of standards is affected by many factors, which is closely re—
lated to the type of soil and crops. (2 )The corresponding content of heavy metal in agricultural products where the soil samples were collected
need to be evaluated, since the heavy metal content in the edible part of the agricultural products is the key indicator to determine the impact

of heavy metals in the soil. Lacking the corresponding data, it cannot determine whether the soil is contaminated or not. (3 )Soils with high
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background levels of heavy metals should not be classified as the contaminated soil. According to the definition of soil contamination, such

area does not have the characteristic feature of contamination, as the high background values of heavy metals in the area come from the natu—
ral parent materials or the soil formation processes. It should be generally attributed to the environmental exceptions, and in the term of soil u—
tilization, it should belong to the category of "science of soil adaptability". (4) The sources of soil pollution where the standards were exceed—
ed should be carefully screened. When the Cd content in soil increased 40% or 50%, the possible Cd input from external sources should be
considered from the viewpoint of material balance.

The loading capacity of soil for contaminants was suggested to be adopted as guideline principle in the management of soil environmen—
tal quality, and its advantage and feasibility was discussed in the second part of the article. For the consideration of general soil management,
it is advantageous to transit from a single standard to composite standards, which takes into account the sustainability of natural soil quality
and sustainable utilization of soil resources. Regarding the contaminated soil, the incorporation of the concept of loading capacity will be ben—
eficial for determining the remediation criteria. In the economic assessment of the pollution compensation, the compensated utilization and the
restoring capacity could be quantified according to the capacity consumed by exogenous substances. It will also help to assess the liability and
implement the protection measures in identifying the legal responsibility subject of soil pollution. The procedure of calculating the loading ca—
pacity of soil for contaminants is practical and feasible, and thus it is recommended to be incorporated in the future management of soil envi—
ronmental quality.

Keywords: report on the national general survey on soil contamination; soil pollution; soil environmental quality; heavy metal; management
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Table 2 Soil Cd critical value and the apparent static loading capacity

43 HafEY) A5 Cd fIEZS RERFILE Cd pOARSC TR UE RE(RDMEENE A/ mg kg™ ¥/ mg kg™ Az hm

2135 R CdCl, Y=-0.014 1+0.099 3x
T35 g CdCl, Y=0.015 6+0.105 1x

aErEKRE L R Cdso, Y=0.039 2+0.211 6x
oK L R Cdcl, Y=0.028 4+0.052 8x
A 1 TKF Cdcl, Y=0.038 1+0.009 1x
Ffa INFE cdcl, Y=0.022 7+0.215 3x

AR IKFE CdCL Y=0.076 2+0.056 8x

0.915 2(P<0.01) 2.16 0.11 4613
0.984 1(P<0.01) 1.28 0.11 2633
0.972 0(P<0.01) 1.13 0.68 1013
0.993 5(P<0.01) 3.25 0.68 5783
0.933 4(P<0.01) 18.01 0.122 40 248
0.990 9(P<0.01) 0.36 0.122 536
0.904 2(P<0.05) 2.18 0.086 4712
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2.3 NSRBEZWMHMEEE R, TELEEF Ak
ERENARFITML
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W i NS B A A D 2 T 2 AR o 1
BIRIE , A IR AE AT ARE (S FI3(6) 3153

Q.=5X[C.—(C,+RxXI/S,)] (5)
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FEMEME (R FHED) L Co MR BT @ (il FUE R
N AR (A EAEERD
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FRATHAEN, %(3 3), 0, 9 LRI I 2 it
(30 4), ERIIANR 2 A6 A R 4 A Y
THOUT , # A B A TR A A BRI 22501, IR TTTE 99175
G 11 28 B0 A2 5 A8 S JUAR PR AV P TS AR FHTAS
7] A RUBE

b HERRI R B PRI T BURRRT TR AR
ZAN, —AE 7 TR HAR TR BT S ek L fi
PR BE A ) b AR DT i S Bk R AE
i, W20 T LR PR SR fES T R R
PR AR, w] B L RO SRR AR 4
A8 AR, X R B -t PR A S FL AT AN AT HERR B fRA
55, Il A AN AL AR I H b, B
BT . A REANIL , U AT 38 AL D3 A SR MR B BRI £
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) SE B DAY B BB 28 52, SR i FHAS I Ak~ 12057
AR T I RAGALN T T b S A 25 S PRI A2 I, 45
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2 I E Z IR A R i 2 4, IR AE XA B T
M —E AT R EAh, A Bk T LAA
LGB SR , B2 B ] R AT Sk HRE LA
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AL FIRIIHT , AT B, 16 B W A
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Uf 5 QR BREAS G Bl RLA b AR AN 3L, DAL
AR TS RBG  ERE G AR, R
RS BV RITE AL BB SR 2 5 A a5 AU SR 4

=3 RER 2BHEMAKXG AKX O)ITENRUBFEHRERIZTFANEDR 120 g-hm™)

Table 3 The consumption of the apparent static loading capacity in table 2 which was calculated by formula 5 and 6 (annual input; 120 g*hm™)

-+ HRfE R A A HEFRETIRE e A |
14 54 10 4 20 4F 30 4F 35 4F
£1 e B i 4613 2.61 13.02 26.02 52.04 78.05 91.06
£ LR 2633 458 22.81 45.59 91.17 136.75
MRS L B 1013 11.90 59.28 118.51
MRS L LG 5783 2.08 10.38 20.76 41.51 62.26 72.64
FAE 1 KA 40 248 0.30 1.49 2.98 5.96 8.94 10.44
FAHE 1 N 536 22.48 112.03
) AR KA 4712 2.56 12.74 25.48 50.94 76.41 89.14
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