LA FLZ , Journal of Anhui Agri. Sci.2017,45(13) .52 -55

o= 3 8 8 4 R R 7 R 44 e KU

B B b B B W BT 412000)

FEE  ARYE 20112015 Fda b il B R S 4L, b R 2 K 8 & Fo 175 4 AN KRBT @ 6 SRBE 4 RO R L4733 0, 28R K
W :DIEA B2 IR A ANASE RIe R DT ) B AR 45 RR R AL (B, AR B A R 60 AN AR U KB R A S 4 4
QLB F20 AT 7= 0 A R a2 AB AL AR AR By i, e TR 2ty R0 g - B iy 6 A S 3 61 05 By, RAG A Sy SRAK 4 i P AR A0 05 et
B += 2" B 4 A E 2 BRI R AT B RS F O AASEE AR, R B RS £ T A (ICRP) 56 R R TH 2L, %
AL AT T 185 AR BOR SRR 8 S LA A AL

KRR RN KRS T
hESES X820.4  XEAKRIEFE A CEHE 0517 -6611(2017)13 —0052 —04

Water Environmental Health Risk Assessment for Zhuzhou Reach in Xiangjiang River during the Period of the 12th Five-year-plan
SHI Yong (Zhuzhou Planning and Design Institute ,Zhuzhou, Hunan 412000 )

Abstract Water environmental health risk assessment for Zhuzhou Reach in Xiangjiang River was conducted based on the water environment
health risk analysis model and monitoring date during the years of 2011 —2015. The result shows that; (DRanking of average risk deriving from
non-gene toxic substances via drinking water was fluoride, Cu, Pb, NH,, Hg, cyanide, hydroxybenzene, and the ranking of average risk due
to gene toxic substances via drinking water was As, Cr’" | Cd on the whole. @ Health risk for individual person caused by gene toxic sub-
stances was far greater than that of non-gene toxic substances. Therefore, gene toxic substances should be afforded prior attention. As for non-
gene toxic substances, fluoride was the highest priority pollutant among the 4 controlling sections for water quality in the Zhuzhou Reach of
Xiangjiang River. (@Total heath risk caused by all pollutants for the 4 sections during the period of the 12th five-year-plan was higher than the
value recommended by ICRP. The results can provide important information for water quality management and protection in the Zhuzhou Reach

of Xiangjiang River.
Key words

YRR B KK JEE 89. 6 km, Wik i A 2 055 km®, [ £+
Ti & ABEIL, W Zb SLRT X, 2 S s, [ 20 i
28 60 AEAR YT B A BRI 7T X 00 B A R 3k T 8 B 2 7
57K (K32 AR TN T A0l A0 B 1 A4 355 P K R 43 B
I, b T W WL A K B, #k N B R 55 (32 #E 8
TAT) R (O FRIBTTET ) 1 (5 I AT ) RS v (43 W T ) 4
AAT W T, e e st ARR AN G TR A T,
VBT E W, AR GBI R 2 BRI T A B 5 )
(2011—2015 4F ) , 38 1 XV TR BE 4 /4 Moo 1 7 % s
PRI T K R BE AN, “ - T W1 1A 59 S 275 Ye HE B i
T LA T (LR o Al £ ) XU R
SEE LA P e ke, R S TR R T A U B 4 K
fRERR RUBSEAT 5T 5 DL 4R 36 . 28 F AR P% 2011—2015 4R VT AR Y
Bk Tt 6 - T S0 12T 3 11 7K 35 e B XU
AT T BN AT, B2 AR B K IR 5% XU 45 B
AR
1 JKIRE R B R M A B

IR AR RSP v, Xoh A AR A 2 11 4 T R &mT
O3 R R A2 B Y A AR BOR Y, He PO R
FbFEUE Y N FE YR, A BUE Y M KRR IR . MR
IR 2 2y Y o A A R A A X A A A R s A S AR
HLERRIR], AT sy AR R i KU s
1.1 ERSYERMBEREENREEE sy
TETR PRI BEAR /N, — B INAS Y, BRI, 28 35 A6 3004 T KUK T

EEEN &5 (1983—), 5, i mMA, TG, M+, K FRITHK
P F ARG AR B R ARREERRR

Wi EE 2017 -03 -22

Health risk assessment; Water environment ; Xiangjiang River

WL IS BUEY) . WIS Y B (IR 28 (R fE
FR A R

.
R =3R, (1)
R, =[1-exp( -D, - 0Q,)]1/70 (2)
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Table 1 Partial monitoring data for water quality in the Zhuzhou Reach of Xiangjiang River mg/L
e Va1
Wi gy (I g oo ARy # ® 0 am m A
Sections Year . Cadmium Arsenic . Copper Lead Mercury Fluoride Phenol Cyanide
Chr()mlum I’llll‘OgCll
JRZE Zhuting 2011 0.00200 0.00058 0.00530 0.51000 0.001 10 0.00021 0.00002 0.36000 0.001 00 0.002 00
2012 0.00200 0.00037 0.00450 0.31000 0.00300 0.00035 0.00002 0.32000 0.001 00 0.001 00
2013 0.00200 0.00034 0.00900 0.31000 0.00350 0.00042 0.00001 0.32000 0.000 70 0.001 00
2014 0.00200 0.00028 0.00690 0.25000 0.00230 0.00030 0.00001 0.33000 0.000 60 0.001 00
2015 0.00200 0.00025 0.00690 0.17000 0.00230 0.00033 0.00001 0.30000 0.000 60 0.001 00
IE Fengxi 2011 0.00200 0.00057 0.00560 0.46000 0.001 70 0.00021 0.00002 0.37000 0.001 00 0.001 00
2012 0.00200 0.00040 0.00540 0.28000 0.00440 0.00046 0.00001 0.32000 0.001 00 0.001 00
2013 0.00200 0.00044 0.00600 0.25000 0.003 10 0.00046 0.00001 0.32000 0.000 60 0.001 00
2014 0.00200 0.00032 0.00640 0.29000 0.00240 0.00025 0.00001 0.32000 0.000 50 0.001 00
2015 0.00200 0.00023 0.00640 0.16800 0.00220 0.00033 0.00001 0.33000 0.000 50 0.001 00
45 Baishi 2011 0.00200 0.00083 0.00940 0.45000 0.00220 0.00051 0.00002 0.38000 0.001 00 0.001 00
2012 0.00200 0.00044 0.00570 0.25000 0.00450 0.00049 0.00001 0.32000 0.001 00 0.001 00
2013 0.00200 0.00046 0.00850 0.26000 0.00430 0.00050 0.00001 0.32000 0.000 70 0.001 00
2014 0.00200 0.00038 0.00720 0.26000 0.00300 0.00044 0.00001 0.33000 0.000 60 0.001 00
2015 0.00200 0.00031 0.00960 0.16100 0.00270 0.00045 0.00001 0.32000 0.000 70 0.001 00
BE75 Xiawan 2011 0.00200 0.001 10 0.00570 0.47000 0.00280 0.00065 0.00001 0.39000 0.001 00 0.001 00
2012 0.00200 0.00081 0.00630 0.27200 0.006 10 0.00070 0.00002 0.33500 0.001 00 0.001 00
2013 0.00200 0.00061 0.00730 0.23500 0.00570 0.00100 0.00001 0.32100 0.000 90 0.001 00
2014 0.00200 0.00050 0.00730 0.276 00 0.00510 0.00059 0.00001 0.34000 0.000 90 0.001 00
2015 0.00200 0.00048 0.00940 0.19800 0.00360 0.00086 0.00001 0.31000 0.000 90 0.001 00
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Table 2 Strength coefficients for chemical carcinogens by drinking ap-

proach
75 2 SR R AL
No. Chemical carcinogen ~ Strength coefficients( Q) /mg/ (kg - d)
1 AN 41.0
2 ki) 6.1
3 T 15.0

x®3 FHEHRSEFE"

Table 3 Reference doses for non-carcinogens by drinking approach

SR

75 jkiﬁﬁ%)ﬁ Reference doses (RfD., )

No. Non carcinogen 5 *
x 107" mg/ (kg + d)

1 A 97.00

2 il 0.50

3 L4 0.14

4 IK 0.03

5 A 6.00

6 [ 10.00

1 i) 3.70
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Table 4 Health risk from carcinogens and non-carcinogens by drinking approach ( personal annual risk) a™'
Ab2EE80E Y B Chemical carcinogen JEEUREY) T Non carcinogen
) VAN o A
S T T L T
. Cadmium  Arsenic . Copper Lead Mercury Fluoride Phenol Cyanide
Chromlum nllrogen

R Zhuting 2011 4.29E -05 1.85E-06 4.13E-05 2.75E-10 1.15E-10 7.86E-11 3.49E-11 3.14E-09 5.24E-12 2.83E-11
2012 4.29E-05 1.18E-06 3.49E-05 1.67E-10 3.14E-10 1.31E-10 3.49E-11 2.79E-09 5.24E-12 1.42E-11
2013 4.29E-05 1.09E-06 7.08E-05 1.67E-10 3.67E-10 1.57E-10 1.75E-11 2.79E-09 3.67E-12 1.42E -11
2014 4.29E -05 8.95E -07 5.43E-05 1.35E-10 2.41E-10 1.12E-10 1.75E-11 2.88E-09 3.14E-12 1.42E-11
2015 4.29E-05 7.99E -07 5.40E -05 9.18E-11 2.41E-10 1.23E-10 1.75E-11 2.62E-09 3.14E-12 1.42E -11

IE Fengxi 2011 4.29E-05 1.82E -06 4.36E -05 2.48E-10 1.78E-10 7.86E-11 3.49E-11 3.23E-09 5.24E-12 1.42E-11
2012 4.29E-05 1.28E-06 4.23E-05 1.51E-10 4.61E-10 1.72E-10 1.75E-11 2.79E-09 5.24E-12 1.42E -11
2013 4.29E-05 1.41E-06 4.74E -05 1.35E-10 3.25E-10 1.72E-10 1.75E-11 2.79E-09 3.14E-12 1.42E -11
2014 4.29E-05 1.02E-06 5.00E -05 1.57E-10 2.51E-10 9.35E-11 1.75E-11 2.79E-09 2.62E-12 1.42E-11
2015 4.29E-05 7.41E-07 4.99E -05 9.07E -11 2.30E-10 1.23E-10 1.75E-11 2.88E-09 2.62E-12 1.42E -11

447 Baishi 2011 4.29E -05 2.65E -06 7.34E -05 2.43E-10 2.30E-10 1.91E-10 3.49E-11 3.32E-09 5.24E-12 1.42E-11
2012 4.29E -05 1.41E-06 4.50E -05 1.35E-10 4.71E-10 1.83E-10 1.75E-11 2.79E-09 5.24E-12 1.42E -11
2013 4.29E -05 1.47E -06 6.66E -05 1.40E-10 4.50E-10 1.87E-10 1.75E-11 2.79E-09 3.67E-12 1.42E -11
2014 4.29E-05 1.21E-06 5.63E-05 1.40E-10 3.14E-10 1.65E-10 1.75E-11 2.88E-09 3.14E-12 1.42E-11
2015 4.29E -05 9.97E -07 7.54E -05 8.69E -11 2.83E-10 1.68E-10 1.75E-11 2.79E-09 3.67E-12 1.42E-11

B Xiawan 2011 4.29E -05 3.51E-06 4.46E-05 2.54E-10 2.93E-10 2.43E-10 1.75E-11 3.40E-09 5.24E-12 1.42E-11
2012 4.29E -05 2.57TE-06 4.94E -05 1.47E-10 6.39E-10 2.62E-10 3.49E-11 2.92E-09 5.24E-12 1.42E-11
2013 4.29E -05 1.96E -06 5.69E -05 1.27E-10 5.97E-10 3.75E-10 1.75E-11 2.80E-09 4.71E-12 1.42E -11
2014 4.29E-05 1.59E-06 5.75E-05 1.49E-10 5.34E-10 2.20E-10 1.75E-11 2.97E-09 4.71E-12 1.42E-11
2015 4.29E-05 1.52E-06 7.38E-05 1.07E-10 3.77E-10 3.22E-10 1.75E-11 2.71E-09 4.71E-12 1.42E-11
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Table 5 Total health risk from all gene and non-gene toxic substances ( personal annual risk) a

FENFEY B XS Genotoxic risk

ARARTEY) XS Toxic substance risk

JE XU Total risk

O s GURMTE AR BTG AW GURMTE G BT AR BURTE AT AT
Year  Zhuting Fengxi Baishi Xiawan Zhuting Fengxi Baishi Xiawan Zhuting Fengxi Baishi Xiawan
section section section section section section section section section section section section
2011 8.61E-05 8.83E-05 1.19E-04 9.10E -05 3.68E -09 3.79E -09 4.04E -09 4.23E-09 1.72E -04 8.83E -05 1.19E -04 9. 10E -05
2012 7.90E -05 8.65E -05 8.93E -05 9.49E -05 3.46E -09 3.61E -09 3.62E -09 4.03E -09 7.90E —05 8.65E —05 8.93E -05 9.49E -05
2013 1.15E-04 9.17E-05 1.11E -04 1.02E -04 3.52E -09 3.46E -09 3.61E -09 3.94E -09 1.15E -04 9.17E -05 1.11E -04 1.02E - 04
2014 9.81E-05 9.39E -05 1.00E -04 1.02E -04 3.40E -09 3.33E -09 3.54E-09 3.91E-09 9.81E -05 9.39E -05 1.00E —04 1.02E -04
2015 9.77E-05 9.35E-05 1.19E-04 1.18E-04 3.11E-09 3.36E-09 3.37E-09 3.55E-09 9.77E -05 9.35E -05 1.19E -04 1.18E -04
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Fig.1 Annual risk for non-gene toxic substances in 2015 Fig.2 Annual risk for gene toxic substances in 2015
TIP3 AT LA I, W TR Bk 3 Sk

PRrpsG e R I G 2OK PR E S bt ) v I 2K 2
BN (ERS NP WNEN 23 3k AP SYAN R 6L (S Ry SE N
IETEAE G H AN AN . Ah, th TRH A R Bt
1 B2 PR F2 Ak 2 £ W) S AR A ) XU, , SR B0 3
FEBR, WL AR U BOK PR SE bR e XU K -F PT BB i T B
VAN SER, X 2005 A SCHRTTE AL, K 1 s 26
XA B

(1) NP EE 50T LU Y, 5L DR B340 S0 VL RR I B 25
T T 7K P 58 {1 2 ) XU = B0 YL, 4% 1 ) 8 S 4 il
TSYLY AT SRS R TEARR B b, 45 W T A S 4%
75 Y I A

(2)2011—2015 455 IR A MBS 4 AW A,
A5 Y T A R A5 (ORI AR ) A AR R KU 247 #
i3 T ICRP EFEM R K AT 32 (8, U A T I SRRy A



45 £ 13 i

B B A7 R bk o BOR ER B A B RS SR 55

m2011 m2012 m2013 m2014 m2015

1. 20E-04

= 10004

o

5 8 00805

= 6. 00B-05

(-

w4, (0E-05

b

= 2. 00E-05

0. 00B+00 2= | L

RZ7huting  ARGEFengxi @ &GBaishi i Xiawan

Bd Sections

B3 Z2ESYREREZTHZXE

Fig.3 Total risk from all non-gene and gene toxic substances
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