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Health Risk Assessment of Heavy Metals in Typical Township Water Sources in
Dongjiang River Basin

WANG Ruo-shi'*, XU Qiu-jin*, ZHANG Xian', WEI Qun-shan', YAN Chang-zhou'
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Environmental Sciences, Beijing 100012, China; 3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to clarify the distribution characteristics and risk levels of heavy metals in typical drinking water sources of towns in
, As, Cr, Hg, Pb and Cd

were analyzed in the 45 random water samples of 9 towns in the study area. The risk assessment was conducted according to different

Dongjiang River Basin, several regular water quality indexes as well as concentrations of Fe, Cu, Mn, Zn

drinking water types using the environmental health risk assessment model recommended by U. S. EPA. The results indicated that the
metal carcinogenic risk is relatively high in this area. The highest carcinogenic risk was from Cr in reservoir water, with the risk for

" and the risk of children reaching 2. 14 x 10 *+a ™"
-1

adult people reaching 1. 14 x 10 ™*-a~ . Total carcinogenic risk of reservoir, river

and underground water exceeded the accepted level of 5.0 x 10 °-a™" as suggested by ICRP while all the non-carcinogenic risk levels
were within the acceptable range. The primary control sequence of metal pollution in this area was Cr > As > Pb > Fe > Zn; the risk
value of different drinking water sources descended in this order; reservoir > river > underground water > mountain spring.
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UEAE TR B A AT K Mok TR o e 1, TP AR
Fl M DA 2 AR TP K T3R5 1T 43.3% . {HP#
FEREMZT AR D B IGER K 2 8Tk
24|l H 2551 AT CTE. £ 8RR
15Ye Iy B A% — i Al A 7= B AR s TS Y
& S B K IR R BE 28 4 I W e KRG o5 — i,
S A Y & TR ) — S T (R S YL e
) S8, T REIE— B IR TOK IR LA TS Y. SR
R KR /N HL A3 80, KA % i R A v s, )
KA FH K Ak B 4% it o 2 95 i T 9T, BRI
M F KRN 2 Hh R K A AT i BRAROK A RGO LA
TRBE. 2EA 3 {20 N T FEFEIR K % 4 (n)
R M X IERE B R R R R AN T T ARA TG, T
VTR B R TR S v | A A R
BYOK B ILEE ALY

R R KR R WS G, A SRR e
P ORATRRfPE | AT BB SRR Y S IR K
IR R — o R i Y A T B A B U AR
DAV 22 b G T g RS B AR K R P B e 2
SR RGE, Rk Bk e AT

{HE B JXUBS: 374 ( health risk assessment, HRA ) 4
A A TR AN RS LR AR AT
W T2 H K 0 A A il 52 3] 52 mal 19 X
G000 A TR PR K R A R XU AN T A 22 0
FXIR T AR R 7T X e R R R AKIE, R
2 LY 2 B FH KI5 AT 5575 S0 00 FR BRE XU v R A5
Wi EHA: 2011-11-16; fEiTHHE: 2012-01-09
B : FRIRN G MET W RHEL (200909054 ) 5 [ £}

B R A TR 7 [0 35 H (KZCX2-YW-Q02-01 )

YEER N EAI(1986 ~ ), L, BiH0F 5L, EZM5E 7 0] R b5

m|@i?m5%f§,E—mail;rswang@ iue. ac. cn
# JHTHIE R A, E-mail ; czyan@ iue. ac. cn



3084 EZ

# 33 %

e

FIRGMTE. HeAb, BAT B 20 A 05 12 22 O X ]
5 14 L A s Xl A IR I 1) 7 728 A R R AT 5, 20
A XA [F 2B K IR AT BT A 5T 8
AT ARVEH NIRRT A 2 AN [R) SRR FH K 5
AR 4 R 5 Qe 0 A RRAE, I BT X AL 2 5 5]
HEAT T SO AR O FE XS PR, 75 R Al L 4R
HH 2 DX AR PRI A IR P58 AU 4 B X 5 5 A 0L

1 #MR5EFZE

11 AR5 XI5 KRR AR BT

AT RIRVTK R F B2 —, K I F 1L
B E MRAITREREN, ZE PR
326. 6 4¢ m’ ST BRI, YR BN | ARSEAEHY
(1) F 2K, B ZK N H B3 000 7. ARV
Sl T TRl 3l i A N 22 % A e T e R M IX 22—,
PERER LIS A LR & R K IR AT 5 IX S 2L AT
R RN,

ATIEGE B RAE R E A AT A ARV i Bl
TR T RN T P . RS IX 3 2 AR K TR B Y
FEERAy KPR VLI LSRR R K (HR)ZE T
K. LI — R R B Y Tl kR R B 1)
H/N Tk A, 95 S BRI o A6 T AT, KR
Beis e AR TR A s P (AL AR 1w U8 K b
T B FETA B YY) .

SRAE XS R B T B BRI BEH X KO
WAFHEAF X BEARE WP E | JRrT8, &
P IR X | R RIEEAE 9 AIXE BFFEIX
Sl bt LRI SRAE J 0 A L3 1 AL 1. R KRR
642010 4E 7 A, 5T 2011 4F 1 A #6477 Mk )
RHE A5 KRS R 22 8 /. T4k
Pt K IR E 5 R B9 X 3 SRR BL, TA
R AR K BAR 0 T B X R AR R | TRk
K FH=F 7K B A4 7 R XU PP Af

F1 FIREAT S HKAKERREAS BT

Table 1  Distribution of sample points for typical township

drinking water sources of towns in Dongjiang River Basin
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Fig. 1 Distribution of sample points for typical township

drinking water sources of towns in Dongjiang River Basin
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Table 2 SF and RfD values of model parameters

SF RfD

=k /mg =" (kg-d) 2% /mg- (kg-d) ! 2%
0. 700 00 PPRTV

i 1. 400 00 IRIS
il 0. 040 00 HEAST

F 0. 30000 IRIS

it 1.500 00 IRIS 0. 000 30 IRIS

% 0. 500 00 NJEPA 0. 003 00 IRIS
7’ 0.000 16 CALEPA

2 0. 008 50 CALEPA
ki 0. 000 50 IRIS
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Table 3  Traditional water quality index of typical township drinking water sources of towns in Dongjiang River Basin

. bR} IR 1R iR K
o 4 Y EHIME Far HH 1 EHME Far HH 1 FHME ezt FHE

pH 18 6.30~7.55 6. 84 6.57 ~9.15 7.81 6.10 ~8.93 7.05 5.08 ~7.65 6. 44
A, 53/ pS em ! 41.0 ~136.0 84. 1 30.0 ~142.0 47.6 22.0~104.0 52.6 42.0~374.0 167.3
HiE/mg 1L~} 5.41 ~8.80 7.42 7.06 ~19. 82 9.50 7.08 ~10.78 8.37 6.00 ~10.57 8.39
TOC/pg-L~! 816.1~2249.0 1491.7 939.0 ~8635.5 2098.0 204.1~2236.0 808.4 64.7 ~1354.5 343.4
COD/mg-L"! 0.68 ~2. 04 1.17 0.69 ~3.06 1.29 0.24 ~1.79 0.90  0.41~2.58 1. 06
WA AR EL/ g L 7.0 ~413.0 0.067 4 nd ~136.0 13.9 nd ~9.8 3.9 3.0~11.8 6.6
ALY /mg-L~! nd ~1.77 0. 61 nd ~7. 11 0.65 nd ~1.03 0.23 0.08 ~2.28 0.98
B/ mg-L~! 0.21 ~2.20 0.75 0.15~1.48 0.40 nd ~0. 22 0.13 0.10 ~0.54 0.21
FHEmE/ gL' 5.9~26.3 14.8 5.4 ~48.1 8.7 nd ~14. 4 7.5 6.0~22.9 11.1
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Table 4 Content of metal pollutants in typical township drinking water sources of towns in Dongjiang River Basin/pg-L "

A __ L] A ___ e A ___ I A A %iﬂﬂfﬂf P
e Kt/ %  KRHEEE KR/  KIEED Kl Kbl kil %
B 190.5~1055.0 100.0 20.4 ~668. 7 100. 0 12.5 ~870.5 100.0 15.1 ~826. 8 100. 0 300. 00
i 24.56 ~542.50 100.0 3.55~99.40 100. 0 0.34 ~12.11 100. 0 0. 85 ~653. 80 100. 0 100. 00
i 0.79 ~11.82 100.0 0.48 ~8.16 100. 0 0.04 ~5.03 100.0 0.99 ~18.09 100. 0 1 000. 00
B nd ~94. 99 66.7 nd ~242.20 75.0 nd ~228. 90 62.5 0.95 ~167.90 100. 0 1 000. 00
i 0.09 ~1.19 100.0 nd ~0. 37 70.0 nd ~0. 10 75.0 nd ~1.95 62.5 10. 00
§& nd ~17.23 66.7 nd ~46. 44 85.0 nd 0.0 nd ~8. 44 37.5 50. 00
5 nd ~0. 52 12.5 nd 0.0 nd 0.0 nd 0.0 5.00
XK 0. 007 ~0. 030 100.0  0.010 ~0.041 100.0  0.016 ~0. 020 100.0  0.012 ~0.020 100. 0 1. 000
H 11.07 ~116. 10 100. 0 6.42 ~16.94 100. 0 5.26 ~24.49 100.0 6.84 ~14.62 100. 0 10. 00
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Table 5 Average annual carcinogenic risk caused by metal pollution of typical township drinking water sources of towns in Dongjiang River Basin/a ~!
el L] K HIE H K
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9 TS ARSI £ BRUAR R /K U5 4 B 4 a8 ¥ Y f R XU A7 3087
F6 FiImEHARSHERAKRERERETEMANEEBBERL 2™
Table 6 Average annual non-carcinogenic risk caused by metal pollution of typical township drinking
water sources of towns in Dongjiang River Basin/a =
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Fig. 2 Histogram of average annual carcinogenic risk and non-carcinogenic risk of adult people

caused by metal pollution of typical township drinking water sources of towns in Dongjiang River Basin
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