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Table 1 Environmental quality assessment standard

for soils
5 —% 4% =%
pH 8 AR <65 6.5~75 | >75 | >65
W< 0.2 03 0.3 0.6 1
x < 0.15 |03 0.5 1 15
) JKH 15 30 25 20 30
i<
i 15 40 30 25 40
A& A% 35 50 100 100 400
<
PN - 150 200 200 400
< 35 250 | 300 350 500
JKH 90 250 300 350 400
<
i 90 150 200 250 300
B < 100 |200| 250 300 500
< 40 40 50 60 200
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*2 TEIMEREITM HRFRAE GB15618-1995)
Table 2 Grades of environmental quality assessment (according to GB15618-1995)

G - - = =
P (8P P (E P <1 1<P (H P <2 2<Ph (H P <3 P (# P >3
A R AR A, AERFARTT R R, APt Dy BB AR AR AR R ) 1E 5 A K
ot b PR PR AR BRI R g B (B 1 A A
LTI R BT SR, W SR SRR BRI R A XA Aol A A
L MTEZME QAR JREIE REAEREENGR, £ REEME . TEEH AL MY IEFEKK L
EIhiE

FRE SRR UK EEH T RRHES . RS REYR RN R AL R AME, ST

HKUEH. el Bunss

Kbl b Bt

HERIR MO SR s bkl

3 AFRIESEEMEREZSER
HRE S (%)
Table 3 Chart of each grade area percentage of heavy
metal environment quality in topsoil of Hebei plain (%)
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Cd 94.21 5.26 0.34 0.18
Hg 99.02 0.94 0.02 0.02
As 97.65 231 0.02 0.01
Cu 95.83 4.02 0.15
Pb 98.98 1.02
Cr 97.84 2.06 0.08 0.01
Zn 9771 2.19 0.07 0.03
Ni 9332 6.08 0.6 0.005
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Fig.1 Distribution of environmental quality in topsoil of Hebei plain
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Table 4 Grades of enrichment factors

EF 25 YRR
<2 1 EF<1 NG5, 1<BF<2 NiEfHi5Y
2-5 2 SUEREY
5~20 3 TG
20~40 4 SRENTT YL
>40 5 Ha 5 Y

C, NICER i WYUK ; Cn WARTEALOT R B
sample Fl baseline 437l & 78 il FI T 5t
M & T 1K/ Sutherland (2000) ¥ JC &R
TS G FE L I3 5 N UHIPI(R 4)
3.2 BEEEFRIKH
D ISR AE T DR 22 A A I E
EREFE 1Y FE R PEAN 3 KU ARy vh i 4 R 1T
YR B X E 4R B (BE) N DU IE SR CEF
(Cultural Enrichment Factor) , CEF AJ 7R AP,

( Cx' /Cn ),\'mfaa'
( Ci /Cw >riuup

C HITE ( KB ; C, AR UEIL TR BB,

surface Fl deep 73 2 7~ 2 JZFE i FNR E AL
CEF fH /& RAE R JZE 12 30 sh #2245 x|
CEF>1 R REW 22 7 NN, I H CEF
fHE K, ZBMmE K, CEF<1 KM RIZY K
A 5B

CEF=

A% 4 km? A 1 DRZHBOCR SR, Bixd
AR NIZEE N KRR SR TR SR LU

116 km® IR JZ HHEC R & i AF R HRH 3T
FOEME A MNRBEE - REZMH 4k, Uzr
TERbrfefboc % | LA R X LA TR K
20029 N EENFH, THES 4 CEF SUE B
BEA B 5,
3.3 NATBEDHR

M AR YR 2 4 458 s 4 T 205 91 1

x5 MtERRETEECREARNEERT
Table 5 Enrichment factors of heavy metals in
topsoil of Hebei plain

b 1% 2% 3K 4% 5%
' |CEF<1 [I<CEF<2 2<CEF<5 5<CEF<20 20<CEF<40 CEF>40
Bobpmg  mposk pEmk @¥wlk @A REEE
As | 11426 8091 510 2

Cd | 3758 13213 2932 124 1 1
Hg | 1825 6711 9863 1593 26 11
Cr | 11592 8272 163 2

Cu | 9633 9563 804 29

Ni | 12487 7293 248 1

Pb | 7718 11910 392 8 1

Zn | 8312 11152 551 13 1
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(Hg) ~66.0% (Cd);As .Cr .Cu Ni .Pb.Zn i 1%~5%
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Cd Hg ik 2| v 82 T3 G 1) i AR A ) b Jt s i AR Y
14.7%F1 49.6% , i85 3 G 15 G UL 53 5k
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Fig.2 Schematic diagram of main heavy metal pollution in

topsoil of Hebei plain
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Environmental quality and anthropogenic pollution assessment of heavy metals
in topsoil of Hebei plain

GUO Hai—quan, YANG Zhi—hong, LI Hong—liang, MA Wen—jing, REN Jiu—feng

(Hebei Institute of Geological Survey,Shijiazhuang 050081, Hebei, China)

Abstract: Soil environmental quality assessment is an important prerequisite for understanding its current status
and carrying out environmental protection. The authors made an evaluation of environmental quality of heavy
(GB15618—1995), and the
results show that the quality is excellent, with the area that comes up to the first grade standard being 93.02% and

metals in topsoil of Hebei plain based on Environmental Quality Standard for Soils

up to the second being 6.62%. Making use of environmental geochemical behaviors of heavy metals, the authors
applied enrichment factors to distinguish anthropogenic pollutions of heavy metals from natural anomalies in
topsoil of Hebei Plain. It is concluded that the application of the enrichment factors to determining anthropogenic
contamination of heavy metals in topsoil is practical. The anthropogenic pollution area of heavy metals is rather
larger, but the pollution is mainly insignificant.

Key words: environment quality of topsoil;enrichment factor;heavy metal pollution; Hebei plain
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