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Water environmental risk assessment of drinking water source area of
Taizhou Third Waterworks

LUO Huiping' , PANG Yong' *, LUO Jin''*, XIE Rongrong', WANG Huan'
(1. College of Environment, Hohai University, Nanjing 210098, China;
2. Key Laboratory of Integrated Regulation and Resources Development on Shallow Lakes, Ministry of Education
Hohai University, Nanjing 210098, China)

Abstract: In order to strengthen the management of risk sources and guarantee the security of drinking water source
areas, the drinking water source area of the Taizhou Third Waterworks was used as a case study. A risk
identification system for risk sources ( such as plants discharging wastewater without treatment, sewage treatment
plants, and wharfs) was developed considering factors including the hazard degree of risk sources themselves, the
control mechanisms of risk sources, and the hazards caused by risk accidents. Furthermore, the water
environmental integrated risk assessment system for drinking water source areas was improved by enhancing the
environmental regulation ability and emergency response capability. Grading standards and weights of indices, as
well as risk grade dividing standards of risk sources and drinking water source areas, were obtained from surveys
and expert panel acts. On the basis of evaluation systems, the evaluation results were obtained: (a) there are eight
middle-risk sources and no high-risk source around the Taizhou Third Waterworks, and (b) the risk level of the

water source area of the Taizhou Third Waterworks is low.

Key words; water environmental risk assessment; drinking water source area; risk source; Taizhou Third

Waterworks
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Table 2 Grading standards of risk identification system for risk sources
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Table 3 Index weights of risk identification system for risk sources
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Table 5 Integrated risk assessment system for water source areas
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Table 6 Grading standards of integrated risk assessment system for water source areas
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Table 7 Index weights of integrated risk assessment system for water source areas
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Table 9 Risk assessment results of main risk sources around Taizhou Third Waterworks
JF5 AR VR B, B, B, ZAV ARG S5 2
1 H Il (M) AR R 3.379 2.250 2.428 2.791 o XU
2 AR LSk 2.864 2.223 2.675 2.644 o U
3 FEM = ARAAA BRA 2.272 2.000 2.753 2.361 XU
4 ZEMIT O ARG PR 2.042 2.000 2.675 2.237 T XU
5 11245 5 VTS50 25 e 432 2.107 2. 000 2.428 2.185 o XU
6 ZE M T 2R 7 BN R R A A BR 2 2.107 2.250 2. 000 2.108 v XU
7 RN = 1S s X2 AR L TR 3k 3.432 2.000 2.572 2.799 v XU
8 VLI A T A FR AT 3.172 2.250 2.325 2.669 o XU

2.2 KB A RBITEH R

S B K 25 2 KU PRI A R ST 15 S 2N T4 = Rk T IR U 25 KU S5 43 2. 82, K T
PR EE WL AR T h R A AR W ERAR A WA RE J1EE4R 4000k 2. 85 2. 23 1. 15, K IR IREE R 4 A8 F1
I A BT AR R B 2R RERE ST T R 3 Y ST AR 43 Bk 1.2 35 3. 00, AL A A% B ZE M TS = okok )
IR H RS PR 2. 41, KU 2 5 AR XU

3. 5

a. ZEST5 REAR PR A AT HEME RS B TR A A 1 A RS U T2 A A B | XU D5 S AL ] L DX <
S T R AR DA A XUBS U (LR S Aol 5 K AR BT A5 Sk ) B IR BIR & PN AS B8 N T 28 = FI R K
J e MU, KU TR 8 A, e r e XU Aol 6 A, P USRS Sk 2 A, X e XU, Y07 SR HBORH o7 £ it
RIS

b, LEXUS I XS FUIT O SR L, 255 /K IR PR 8 W A8 B8 T K IR PR I8 1 2 B 1 56 38 1ROH K OK IR
LA N PPOR R . PR AR 28 T 20 = A SRR T 7K It XU 25 A XU

c. BESERHAOK I AK PRS- , 5 1 A AURS: PR BRI D K K I 22 e PR BRI BOR S0H

SE .

[ 1] SKHERT, RRIEIL. T IRBT TG YRl RS BEMIPEOY [ J] . RIE B TOR2#5741 1994 ,34 (1) ; 38-44. (ZHANG Weixin, XIONG
Deqi. Risk fuzzy evaluation of factory environment pollution accident [ J]. Journal of Dalian University of Technology, 1994 ,34
(1): 38-44. (in Chinese)

[ 2] B, At 2 m /KA I v 4 TR T B B R B XUBS D 5 i 4R [ 0] o 7K ), 2004 (14) :30-32. ( YANG Fan, YU
Jianxing. Discussion on environment risk assessment methods in construction phase of the Middle Route of South-to-North Water
Diversion Project[ J]. China Water Resources,2004(14) ;30-32. (in Chinese) )

(3] AREMS. ik AR A Sk 22 A RS DB [ D] P 2 4 A B4 4R ,2009,5(5) :169-172. (WU Zhipeng.
Discussion on problems of safety risk for oil and liquid chemicals terminals[ J]. Journal of Safety Science and Technology,2009,
5(5):169-172. (in Chinese) )

[ 47 kubise. MG 301" 07 My At Sk 35 G XU Z3 B 5 0 2 X SRAFFE[ D] K - RIS K% ,2012.

(5] XUREZR ARERE, T e i S35 G Floe i 5t /K B il 9 XU A 7 R AR [0 PR R 72241, 1999,19(5)
572-575. (LIU Guodong, SONG Guoping, DING Jing. An investigation to the risk assessment of water quality in river affected
by traffic pollution accidents on an expressway[ J ]. Journal of Environmental Sciences, 1999,19(5) :572-575. (in Chinese) )

[ 6] MR 23 whill. 3T AHP BYEREMW IR B XS IEA [ 1], ma /K68 5K FIRHE , 2012, 10(3) ; 87-91. (CHEN
Xiaofei, JIANG Shiying, HAN Peng. Environment risk assessment for the Laoguan River using analytic hierarchy process
approach[ J ]. South-to-North Water Diversion and Water Science Technology,2012, 10(3) : 87-91. (in Chinese) )

[ 7] BUEHR, 3224 R0, A5 W7 3K B S G AU RO 255 A TR B [ ) ] b B RS 2% ,2011,31(3) : 516-521. (ZHU
Huina, YUAN Xingzhong, LIANG Jie, et al. An integrated model for assessing the risk of water environmental pollution based
on fuzziness[ J]. China Environmental Science, 2011,31(3) : 516-521. (in Chinese) )

[ 8 ] 2l R i, ST BOHR A ] 30 /K SR A 0 XURS: 0 A R0 4R [0 ] /K BB U BE+%, 2003 ,21 (1) : 18-21. (LI Ruzhong,

QIAN Jiazhong. A preliminary study of uncertained risk analysis of river water quality based on blind number theory [ J]. Water



120 ERCPNE N #4348

Resources and Power,2003,21(1) :18-21. (in Chinese) )

(9] M3CH, FHC, LR, 45, ARH 202 D5 I AR K75 GeAR B ABS WA v B R[] 3 BROR 272441, 2003 ,33 (1) :59-62.
(ZHENG Wenrui, WANG Xindai, JI Kun, et al. Application of non-deterministic mathematical methods in the evaluation of the
risk of water pollution situation [ J]. Journal of Jilin University, 2003,33(1) :59-62. (in Chinese) )

(107 #5  ARFKER. KIEH /KT G KUK S0 1) 5 vk B v [ )] BREE e 42 5 1% ,2009,1(2) : 14. (PANG Yong, XU Qiuxia.
Source water pollution risk discrimination technique and its application[ J]. Environmental Monitoring and Forewarning, 2009, 1
(2) :14. (in Chinese) )

[11] F45g, &5 AR A%, WM R IR K 5 G KB AR BRI E [ 1] K BERARY,2013,29(2) :28-32. (YIN Liang, PANG Yong,
PAN Chen, et al. Water pollution risk discrimination in water source area of Changzhou City[ J]. Water Resources Protection,
2013, 29(2) :28-32. (in Chinese) )

[12] 5KP IATK IR ZE A MK 35 Je A KUS AN PR R K 5 B SEIERFSE [ D). B3 . EIEARZR I K%, 2006.

[13] Ak, AR, Sk UL LU Pk e 5 R4S 280 S g 1 A9 AR FH 7K A U5 i R RS 34 [ 1] K BER AR 97, 2013,29 (1) : 27-31.
(CHENG Bin, WANG Feifeng, ZHANG Jiangshan. An improved decision tree model for health risk assessment of drinking
water source| J]. Water Resources Protection, 2013,29(1) :27-31. (iin Chinese) )

[14] US NAS. Risk assessment in the federal government: managing the process[ M ]. Washington DC: National Academy Press,
1983.

[15] US EPA. Risk assessment guidance and tools [ EB/OL]. [2013-12-22]. http://wwwepagov/risk assessment/guidance. htm

[16] SALVI O, DEBRAY B. A global view on ARAMIS, a risk assessment methodology for industries in the framework of the
SEVESO II directive [ J]. Journal of Hazardous Materials, 2006, 130(3) : 187-199.

[17] JENKINS L. Selecting scenarios for environmental disaster planning[ J]. European Journal of Operational Research, 2000, 121,
275-286.

[18] SCOTT A. Environment-accident index: validation of a model[ J]. Journal of Hazardous Materials, 1998, 61 305-312.

(197 WA, 7 53, KA , 55, 57 35 b DX K PR 55 SURR 7K 5 52 W AS R 7 A B KU, S5 0040 2 [T ] BRI R ,2012,33 (7 ) 12244~
2250. ( XIE Rongrong, PANG Yong, ZHANG Qian, et al. Weight parameters of water quality impact and risk grade
determination of water environmental sensitive spots in Jiashan [ J]. Environmental Science, 2012,33 (7) :2244-2250. (in
Chinese) )

[20] B2 A7, 5RA, 2. — 7 Tk bl X BRI SRR A9 7 35 < P IET, Z1.200710132672. 8[ P]. 2008-03-05.

[21] BRIGERT. KIEH s N SR8 I PG [ D] . K& . KM K% 2011.

[22] E4, 20, HESEAe, 45, A0 T A b DI XURS: PR I PP Sl [0 ], h B 22 2k 7R 2 HOR 1 2009,5(6) :72-
75. (WANG Kaiquan, LI Yali, KANG Meihua, et al. Regional risk factors assessment and control of chemical industry[J].
Journal of Safety Science and Technology, 2009,5(6) :72-75. (in Chinese) )

[23] WEAME. R AL A’/0 T2 AE A8 M i T /K AL 30T i FHFSE [ D] ma e B Bt BT K% 2012,

[24] JE#E. HET GIS MR VL R e XK BRAREAE B THE XU 5 B T - LAVE 5 g 5t A [ D] g e - TR 2% 2009,



