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Abstract: Concentrations of metals, total nitrogen, total phosphorus and organic matter were determined in topsoil (0-25 cm) and subsoil (25-
50 ecm) samples collected from 16 selected blocks in the sewage-irrigated area of Dagu Sewage Discharge Channel in Tianjin, China.
Contamination factors (CF), relative enrichment factors (REF) and cluster analysis (CA) were taken to analyze the source and enrichment of
heavy metals. The results show that the concentrations of Hg, Cd» Pb and Zn are above the 1st limit value of Environmental Quality Standard
for Soils ( China), while those of As> Ni and Cr are below the 1st limit value of the standard. The concentrations of Hg, Cd> Pb, Zn, As, Ni
and Cr in topsoil are 0.323, 0.341, 44.7, 108.29, 11.2, 29.86 and 66.6 mg/kg, respectively. CF and REF of Hg in topsoil are 10.8 and
7.2, respectively, which indicates very high contamination and moderately severe enrichment. Both factors of Cd are 3.8 and 4.5, and
indicate considerable contamination and moderate enrichment. Those of Pb, Zn and As are all less than three, which indicates moderate
contamination and minor enrichment. As for Ni and Cr» their contamination is low and no enrichment occurs. REF for Hg, Pb and Zn in
topsoil is relatively higher than that in subsoil while As in subsoil is higher. When compared with data measured in 1985, the concentrations of
Cd and As increase while those of Hg, Pb and Zn decrease. Furthermore, measures, including CA and in situ investigation, are taken to
identify the main sources of heavy metal contamination, and it shows that Hg and As contamination result from anthropogenic effect as well as
deposition of coal combustion. Cd» Zn and Pb contamination are mainly from sewage irrigation> and atmosphere deposition also makes certain
contribution. Ni and Cr contamination are attributed to natural sources.
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Fig.1 Location of sites for this study and sampling stations
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Table 1  Environmental quality standard for soils and background concentrations/mg*kg ™"
H Hg As Ni cd Zn Pb Cr Fe/%
e e s —YhrHERRECHARE SO 0.15 15 40 0.2 100 35 ) —
CHERR B FUARE)(GB 15618-1995)H8) AM’L@E{A R ) , )
bR HERRE (pH > 7.5)? 1 25 60 0.6 300 350 250° —
K HE G IS HE X R R BT R S 0.030  10.84 32.39" 0.093  79.37 21.88 82.65" 3.49"

DRI IR A AR dERR AR T 50 LA BT BRI BRI B 20 0 PRI A 7=, e A AR RE(K) LRI (s 3) 7 MR HEAE s 4D KT

LI SHE

%2 T CF xRS g )

Table 2 Contamination of heavy metals with different CF value

5 CF V5 YRR
1 CF<1 IR RE v e
2 1<CF<3 oG G
3 3<CF<6 EVLREE S
4 CF=6 PTG

%3 7F[E REF Byt iz f & gk F 2
Table 3 Enrichment of heavy metals with different REF valve

75 REF B HEKT
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Table 4 Mean concentrations of heavy metals in sewage-irrigated area soils of Dagu Sewage Discharge Channel
BHERZ R
TR g e whmm oo ow OB BREE L e abwm o
A /%
Hg 0.323 0.06 ft’ 10.8 7.2 0.482 -33 0.242 0.02 —4% 8.1 5.6
As 1.2 1.01 — 1.0 1.4 8.15 37 14.1 2.09 —2 1.5 1.8
Cd 0.341 0.02 ft’ 3.8 4.5 0.286 19 0.337 0.02 —4% 3.8 4.5
Zn  108.29 18.4 —% 1.4 1.7 183.07 -41 97.36 19.3 —4% 1.2 1.5
Pb 4.7 3.34 7] 2.0 2.6 56.8 -21 35.2 3.49 77 1.6 2.1
Ni 29.86 1.60 — 0.9 1.0 — — 29.79 1.54 —2 0.9 1.1
Cr 66.6 4.73 — 0.8 0.9 — — 63.7 3.01 —2% 0.8 0.9
Fe 3.01 0.14 — — — — — 2.89 0.10 — — —
TP 631 48.02 — — — — — 538 29.23 — — —
TN 445 176.54 — — — — — 134 56.53 — — —
OM 1.09 0.22 — — — — — 1.06 0.14 — — —
Ca 4.31 0.34 — — — — — 4.82 0.37 — — —
Mg 1.56 0.13 — — — — — 1.68 0.12 — — —
pH 8.32 0.24 — — — — — 8.55 0.28 — — —
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55 Liu 2OV 1E 308 M5 E DX RIE 9 45 b 4T B A (O
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FI| - RS T bR A IR bR v BRAE . KT HEYS
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TIERE SR A T A R
(B, Y5 HEDX V5 7K FEE OV 0E 3052 31— e RERE Y5 L
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Table 5 Comparison of heavy metals concentrations from Dagu Sewage Discharge Channel and Beijing Tongzhou sewage-irrigated area soils

Cd Cr Zn Pb
Hh s
O /mgekg ! CF i /mgekg ! CF i /mg. kg ! CF i /mgkg ! CF
JE BT v e X L] 0.180 2.6 75.74 1.5 81.10 1.7 18.48 1.6
KRRk HEV 5 v HE X 0.341 3.8 66.6 0.8 108.29 1.4 44.7 2.0
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Fig.2 Results of hierarchical cluster analysis for

metals concentrations in topsoil
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