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Assessment of Health Risk from Heavy Metals in Groundwater of the Dabaoshan Tailing Zone and Its
Surrounding Areas, Guangdong Province, China
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(1.College of Environmental Science and Engineering, Hunan University, Changsha 410012, China;2.South China Institute of Environmental
Science, Ministry of Environment Protection, Guangzhou 510655, China)

Abstract: Groundwater is the primary drinking water source for the residents at the Dabaoshan tailing zone and its surrounding areas, To as—
sess of the heavy metal pollution in this region, 18 groundwater samples were collected and concentrations of Pb, Cu, Mn, As, and Cd in the
samples were measured. Risk assessment was conducted using the environmental health risk assessment model recommended by U S EPA.
The results showed that carcinogenic risks caused by the heavy metal are relatively high in the study area. The contents of Pb, Cd, Cu and
Mn in groundwater at the Dabaoshan tailing area were 4 times, 26 times, 28 times, and 312 times higher than the concentrations correspond—
ing to the quality standards of level lll groundwater, indicating that the mining activity greatly affected the groundwater quality. The carcino—
gen risk values was 10°~10° times higher than that caused by non—carcinogenic risks. Moreover, 16.7% of the carcinogenic risk values of As
exceeded the maximum acceptable levels set by USEPA. And followed the order of As>Cd. The mean values of carcinogen risks followed the
order of Cu>Pb>Mn. Most of the carcinogenic risk values (>94% ) of Mn and Pb exceeded the accepted level 5.05x107° a™ as suggested by
International Commission on Radiological Protection. Thus, heavy metal pollution control in this area should be prioritized in the order of
Cd>As>Cu>Pb>Mn.
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Figure 1 Map for sampling site in the Dabaoshan tailing mine and nearly surrounding areas
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Table 1 The information of sampling location
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J KR J B S R TK
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HR A [ B s iE DT S LA (TARC) FIH: 5L T3 4R 2 210
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Tl 5328 2248, Pb Mn Fl Cu k24 AR BUE Y, As Al
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Table 2 Values of ¢; and RfD’; of model parameters(mg-kg™+d™")

f2EAEEUEY =B
Pb Cu Mn As Cd
1.4x107 5.0x107 1.4x10™ 15 6.1
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Table 3 The heavy metals content of
Dabaoshan tailing area( g+ L™")

SRRE S Ph Cd Cu Mn As

Al 220 267 28433 31219 4.56

A2 2.39 0.28 26.1 40.6 0.23
MkRifE(E * 50 10 1000 100 50

VL [EFR GB/T 14848—1993 b R /K AR 1fE o

Xf T K ST EE 4 R XU AR, LSS e A e
ORI R KBt MRPRvEfE . i3k 3 mI, &%
G JE SRR EY AR AL 50 Ph Cd A Cu 35 &
(B3 31 3 T K i T 2 bR HEAE 1Y 4,26 £5F0 28
5,5 Mn &SR 312 A% HR— 5 e R
A A Mn B R AR R, 73— 5 R 2 6 R A
I R A eI A A AR R R, 2
BE T SRR A A TR AR S R
Z T LA R R IR O 28 S AR LT XA A
HEZY 10 m, Al BRI AL T AL KL, IRIHAT i P
EREREE Y/ EESuR DR e ks /N AP B L
PR, AMES AL SR OK, S EOZ R A E AR i
AR, AR R KA e RO o A2 R ML
AT F R AR BORE AL, 2 F R IR AR S R IR, A
A2 FHFAE] 100 m, BAEEE ST EZERUE, o
RES R4S M N OKIRSA %, Al B2 &R
TS UL R KB AT RS I B R 5 Y Esh T oK
TR BRI R S B L T K718 %8, i T
IR Bl RS S S Qe A S QP RS
18, TEIZ KB A RERAR I 2, BAR R AT Fp it — 25



590

RAIEFF 2R ERET IR

HEFT U S5 RIS

B2 25 T K5 LA e R T X&) a0 SR s
EEJE SR, TG H B E 250 Pb Mn % &
Ab, KAzl R b X R K 4 e i B AR S R
Eb 7K 5 M 28 ARAE(E (36 3)/N, Ey 551 Pb T Mn
Bt A S S, AR R —A TN 1 By sS4
J@ YRR, JREUREE B 15 m AL A RS
KENT X AHERE KL, ZEE A KK 200
20 em, RN TCPTBHEIG . 128N R R, N
8 4%, CEFEY 6 4F U L shAR /N, BEAES S i
SR KA E G O KO, AR E K LT R
TG SN 4B V5 Y2 Pb il Mn, i 3Rk
A 4 TS e 2 A IS R SRS AR 1) R A RS b
FKIREE M BB 5 YL
22 EEREILE(Pb.Cu Mn As Cd)HEXMEDHT

FEXTHL N K P EAE &R S E i T g i
Ffth b AT T A E A B R AR IR
Pearson FHOC R4, HEE R UK 4 s,

MFE 4 LA &4 8 U R S 2 RIS
PRI . As—Cd AHOCREOZ0.621, AHCH A B3,

BC G D D, E E, FFFK,GHIL L J K K

RFER
160
=140t
% 120}
= 100t
= ool
4 Gof
=
@ 4of
" 20t
f
0
-20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I
BCG GD DLE EFRKLGHL L J K K
RAE
_‘__“ 10 As
% 8
=2
i
% 4
e 2
f# o

F4 XRELWTRREALMREEESE
(Pb.Cu Mn As Cd)Z [BIFYFE K R &L
Table 4 The correlation between Pb,Cu,Mn, As and Cd of

Dabaoshan tailing mine and nearby areas

Pb Cd Cu Mn As
Pb 1
Cd 0.783 % 1
Cu 0.993%*  (0.787%* 1
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Figure 2 The heavy metals content of Dabaoshan surrounding area
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Table 5 The health risk caused by chemical carcinogens and the chemical non—carcinogens

G AR [Ty
M Pb Cu Mn As Cd

A, 8.231x10°* 2.979x10™° 1.168x107 1.0312x107° 8.282x10™
A, 8.942x107° 2.734x107 1.520x10™ 1.698x10™° 8.946x107

B 3.554x10™ 1.634x10™° 1.216x10™ 2.173x10™ 1.917x107

C 2.855x107 1.341x10™° 8.156x10™" 1.131x10°¢ 6.390x1077
C, 3.816x107° 1.030x10” 5.949x10™ 9.124x107 5.432x107
D, 3.667x107° 8.276x10™" 1.197x10™ 2.501x10° 5.751x107
D, 7.071x107° 4.358x107™" 6.361x107" 1.628x10° 2.556x10°

E, 2.930x10™® 1.550x107® 5.425%x10™ 1.421x107 4.153x10°°
E, 1.609x10™ 1.676x10™° 9.578x107™" 5.720x10™ 3.512x107
F, 1.048x10™ 3.415x10™° 5.573x10™ 1.558x10°¢ 2.205x10°
F, 4.864x10™ 4.295x10™ 1.497x107" 8.387x107 1.917x107

G 5.986x10™" 3.981x10™" 1.122x107" 4.829x10° 2.876x107

H 1.272x107° 5.699x10™"° 4.752x107" 1.628x10° 6.710x1077

I, 6.734x10™ 5.542x10™° 1.111x10™ 3.009x10™° 2.876x107

I, 7.483x10™ 1.362x10™° 3.854x10™" 8.328x10™° 1.598x107

J 2.170x10™ 5.552x10™" 2.132x10™ 1.231x107 1.917x107

K, 1.384x107™ 5.123x10™° 4.494x10™" 7.851x10° 2.556x107
K, 7.109%x10™ 7.333x10™" L.111x10™ 9.810x10™ 1.917x107
jr Nt 8.231x10™ 2.979x10™° 1.168x107 1.421x107 8.282x10™
f/IME 4.864x10™ 3.981x10™" 1.122x10™" 9.124x107 1.917x107
PH 6.569x107 1.667x107 6.554x107 5.181x10° 4.681x10°

A A RS A #5.0x10°

% R ICRP (VPO PRIES ), AT B MU 4 5.05%10°, UL AF4E45: 10° A PRI DOTI K 45 3675 e T2 B M i I BB 0 A K
ARERIL 50 A,
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