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Health Risk Assessment of Wheat Seeds Heavy Metals in the Sewage Irrigation Area of Huafei River, Kaifeng City
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Economics, Shanxi University of Financial Economics, Taiyuan 030006, China )

Abstract: Based on field work and experiments analysis,using United States Environmental Protection Agency (USEPA) health risk assess—
ment model, this paper assessed the harm of heavy metals in wheat seeds on public health in Huafei river sewage irrigation area of Kaifeng.
The results showed that heavy metals enriched in wheat seeds of sewage irrigation area. The health risk of Cd and As to the individual person
per year were both at 10 a™ , which were significantly higher than the maximum allowance levels recommended by the International Com—
mission on Radiological Protection(ICRP)(5x10~ a™). The health risk to the individual person per year through ingestion caused by non—car
cinogens of Cu and Pb both were lower than the maximum allowance levels recommended by ICRP. The health risk of chemical carcinogens
caused 99.8% personal annual risk. The total health risk of chemical carcinogens and non-carcinogens for one person was more 6~42 times
than the maximum allowance levels recommended by ICRP (5x107 a™). So consuming the wheat of sewage irrigation area may pose health
risk. The health risk of chemical carcinogens also present in the control area because of pesticides and chemical fertilizers using, but much
lower than that of in the sewage irrigation area.
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Figure 1 Location of the sewage irrigation area of Huafei River in

Kaifeng and the distribution of sample sites
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Table 1 Concentrations of Cd, As, Pb and Cu of wheat seeds in the study area(mg-kg™)

[X 35} FEGS R Cd As Pb Cu
T5HEX No.2 SEEVGAL 300 m 0.21 0.15 0.01 9.52
No.3 HFAAL 1500 m 0.71 0.36 0.20 10.06

No.4 HFFLIAE 800 m 0.51 0.17 0.02 9.73

No.5 FRITEPER 1200 m 0.77 0.35 1.94 9.81

No.6 AT ZARES 1200 m 0.43 0.20 1.01 9.93
No.7 PR PERE 1000 m 0.92 0.27 0.19 12.00

No.8 Je i pEEg 1200 m 0.99 0.74 0.19 9.31

No.9 #i 4L 600 m 0.49 0.05 1.08 9.83

No.10 FHEARRT 500 m 0.60 0.31 0.23 9.10

No.12 T 2= 92K 800 m 0.51 0.05 0.22 10.44

No.13 J i Z5FS 600 m 0.82 1.12 1.17 10.61

¥IE 0.63 0.34 0.57 10.12

bR 0.23 0.32 0.63 0.79

75 5 Z K% 36.77 93.52 110.72 7.86

Xof HRIX. No.1 A1ZEZRM 500 m 0.37 0.26 0.92 9.98
No.11 A4k 4 LAFE 400 m 0.37 0.10 0.30 10.23

No.14 58 7dE 200 m 0.07 0.04 0.23 8.08

No.15 -+ 400 m 0.05 0.05 0.40 7.46

No.16 AR PERT 400 m 0.08 0.06 0.34 8.04

HyfE 0.19 0.10 0.44 8.76

bRz 0.17 0.09 0.28 1.26

5 S5 Z U % 88.56 89.43 63.11 14.35

KU e /Iy, Y598 07610 ™, & ICRP fie K] #5232 L
Bk 1A% . Cd e KA AU ZE No.8, 24 6.03x
10* a™, j& ICRP fe KAl #2252 KUK 7KSF- 12 4% 5 #ENo.2
Jr 5 | A 1 e B IXURG: B /)y, R 1.30x107* a™!, J2& ICRP fx
K2 KB K 3 45 o As AT Cd B9 NAREJRURS: 43
S5 b2 B0 = AR A N R KU 1Y 56.6% Fil
43.4% ., As & FE RS T5 I

X R IX /N FRiH As FT Cd B9 A AU 22 70N
FIERELR, AP NAR RS 50501 k15 T DO YA Y
25.00%F1 33.51%, {HIZH-LEHE T As Fl Cd S AR
B AT T ICRP S K] 232 WS K-, X 2 15 X+
HE—/NAE B G R 4 ) 0 R X GRS, v R
XA it A 2 SRR s,
2.2.2 AEAb 2= B0 I 4 E S S AR U

15 HE X KR FE s AR F B0 F 4 8 Cu Fl Pb
BN AR XU 47 R X6 BB X, N A8 2 5 T DX A S o)
X, Cu A NAFE RS R TF Pho 5HE X £5AE A Cu 1)
A NAE XA AE 10 2™ KA, YT bR 4 5 by b
125 (ICRP)HEFE A S K AT #5232 KU K SF-. Pb i9AS

MNEREEA T 7.29%107°~1.41x107° a™' 2ZJa] , I flk T
ICRP H#E47 1 B K AT 4552 WU KT o X R X Ph 911
AN R 1.92x107 a™, Ca [ AN AR RS A
8.36x107 a™! , Ik T ICRP iz K] 4232 W 7K F-
223 [AHESEERGCHE NS NSRS

V5V XA /N R 4 R R G T SRR
TE 3.60x107~2.12x10%a™ Z[8], )5 T ICRP i kK]
F32 W 7K, R K AT 452 I 7K F 7~43 45 Ak
SO H A S T EiCE R XU (AR XU 1 99.8% , JE S
i T 4 e P U R KU 0.2% ., 33X F W5 E X /)N
22 R0 4 B X NFFAEAE — 2 IV T M R XU, HL 32
ok AL EURE S

X B DX /N - r i 3850 %) o 4 i {3 i 5 14 A AL
B34 2.59x10* a” i T ICRP i K nl #5252 K
WS 7K, A7 — S R S, AELASOAH 22 5 0 DXL
W11 28.48% . Ab2F S0 T 43 T S R AU o AL
B 19 99.6% , A B0 48 Ir Efa R KU A 0.4% o
U B XT BB DX /N o o 45 T ol 35 £l R DXL e, 32 ok
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Table 2 Health risk of heavy metals by ingestion approach for one person(a™)
K oyeys A2 B0 T R A A KU JEA A B R AR AU BN
i =3
" As cd it Ph Cu it SR

VEHEIX No.2 2.28x10* 1.30x10* 3.58x10* 7.29x107 1.94x10°° 1.94x10° 3.60x10™
No.3 5.41x10* 4.35x10™ 9.76x10* 1.46x107 2.05x10°° 2.20x10°° 9.76x10™*
No.4 2.58x10™ 3.14x10™ 5.72x10* 1.46x107* 1.99x10°° 2.00x10° 5.74x10™
No.5 5.26x10™ 4.71x10™ 9.97x10* 1.41x10° 2.00x10° 3.41x10° 1.00x107
No.6 3.03x10* 2.65x10* 5.68x10™ 7.36x107 2.03x10° 2.77x10° 5.70x10™
No.7 4.07x10™ 5.61x10* 9.68x10* 1.38x107 2.45x10° 2.59x10° 9.70x10*
No.8 1.09x107 6.03x10™ 1.70x107 1.38x107 1.90x10° 2.04x10° 1.70x107
No.9 0.76x10* 3.02x10* 3.78x10™ 7.87x107 2.01x10° 2.80x10° 3.80x10™
No.10 4.67x10™ 3.69x10™ 8.36x10™ 1.68x107 1.86x107° 2.03x10° 8.38x10™
No.12 0.76x10™* 3.14x10™ 3.90x10* 1.60x107 2.13x10°° 2.29x10° 3.93x10™
No.13 1.62x107 5.01x10™ 2.12x107 8.53x107 2.17x10° 3.02x10° 2.12x107
1y 5.08x10* 3.88x10™ 8.97x10™ 4.14x107 2.05x10° 2.46x10° 8.98x10™*
b2 4.63x10™ 1.41x10™ 5.65x10* 4.58x107 0.16x10°° 0.49x10° 5.65x10

AR S K% 91.10 36.33 63.05 110.64 7.87 19.83 62.85
xR X No.1 3.92x10™ 2.28x10™ 6.20x10™ 6.71x107 2.04x10° 2.71x10° 6.23x10™
No.11 1.52x10* 2.28x10* 3.80x10* 2.19x107 2.09x10° 2.31x10° 3.82x10™*
No.14 2.49x107° 1.07x10* 1.32x10* 1.68x107% 1.65x10°* 3.33x10°* 1.32x10™*
No.15 3.11x10° 7.63x10° 1.07x10* 2.92x10% 1.52x10°* 4.44x10°* 1.07x107*
No.16 3.73x10° 1.21x10° 4.94x10° 2.48x107 1.64x107* 4.12x107* 4.94x10°
-1y 1.27x10* 1.30x10* 2.58x10™ 1.92x107 8.36x10” 1.03x10° 2.59x10™
FrifE2E 15.69x10™* 0.96x10* 2.39x10* 28.08x107 1.12x10°° 1.36x10° 2.40x10™

AR 2B % 123.13 73.44 92.74 146.11 134.32 132.38 92.92

PRI 4 i B 5iR B  JR AR R R - LR - A
TR” R G B RS AT I A e XU 5 B 2 ST
FELABOK TGRS RAE RN, s R R AL AR
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AR A R AT A2 MBS K-, F R ASAE AR AR K
W o 5 DX T LAY b /N 22 R G R A 24 AR AL 1 i
F QLA E— R Y B0 G A XU A8 3, {EL /)

TSR
(2) 75 X/ NAE TR A B0 H 4 T P U X

B o AR KU 1Y 99.8% , As St E AR E 4R .
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