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Abstract A fizzy assessmentmodel was developed o descrbe envionmental healh reks fram water sources The model uses interval num bers
represen t contan hant concen tration un certain ties and exp ert consu kation to establish the risk assessment systan. In the systan, the risks were chssified
nb sk kvels of“ lov”, “ lov-med im”, “med uim”, “medium-high”, “ high” and“ very-high”’. Single-level canp rehensive assessnentwas used to obtain
the level of health rik assessnent On the bass of the interval nun bers and fuzzy theory an integrated fizzy m odel forenv iom entalhealth rik assessm ent
of water sources was developed, and the modelw as used © assess the health riks associated with heX iangjiang R ver in th e Changsha-ZhuzhouXiangtan
area The selected parmeters were Cd As Hg Pb CN NH; and volatile phenols The results showed that the envionmenial healh rik level of the
Changsha-Zhu zhou-Xiangtan reacheswas quite high frm 2005 © 2007 The ind i idual annual health risk of the Zhuzhou readies and X iangtan readhes
were higher han that of the Changsha reaches and the greatest ind vidual annual hea th risk app eared in the W ux ing section The annual health rik fr an
ndvidual chid was significantly higher han hat for an ndividual adult In 2006 the ind v dual annual healh rik i sane sectionswas higher than that
in 2005, while in 2007 the ndividual anmial health rsk i all of the sections was reduced
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Fig 1 Map ofChang-Zhu-Tan reaches of the X iangjiang R iver and

the section sies

32 BEHEHE

. 2005
9x 10°m’, 2 60x 10m’. Cd As
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Tabk 1 W ater quality date range ofX iangjiang R iver fran 2005 to 2007 10 3mg L™ !
cd As Hg Pb CN NH 5
(016 2] [3,45] [0 0L Q 05] [Q 19 8] [1,9] [ 105 2549] [13]
[0 133] [3 42] [Q 02 Q 23] [Q21 1] [1, 8] [232 3239] [1 3]
[0 321 4] [192] [0 0L 0 13] [Q10.7] [2 14] [37 2340] [1 2]
[0265] [3.30] [0 020 09] [1 6] [2 32] [120 1570] [115]
[01,409] [4, 31] [0 02 Q0 9] [1, 4] [2 4] [ 130 290] [1 4]
[015] [122] [0 0L 007 (23] [2 4] [176 2364] (12
( AWRC) ( CRP) 5.0
(WHO) x 1077 ( , 1997), EPA 10"
,Cd  As 1 2A \ ( , 2004),
, Qi( ) ,
6 Img kg * &' 15mg kg * d''; Hg Pb (N NH;
. RD; ( ,
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Tablk 2 Levels and values of the assessnent standards
2
2005~ 2007
I [10x107% 1.0x1077] 1
il [10x1073 5 0x1077] 2
il [50%x107° 1 0x10" %] 3 ’ 3
v [10x107% 5 0x107 4] 4 3 . 6
v [50x107% 1. 0x107 %] 5 5
VI [10x1073 5 0x1073] 6 ,
, . , 2006
3 ( )
Table3 Total health rik from all carcinogens and non-carcinogens for one person al
2005 2006 2007 2005 2006 2007
[3391%x1077, [5 405% 1073, [2 046% 1077, [ 10761074 [1 713% 1074, [6 501% 1073,
3 168x 107 4] 1 800 x 107 4] 2 743x 1074 9 864 x 107 %] 5. 658x 107 %] 8 555% 1074
[3391%x1077, [4 734% 1073, [2 046% 1077, [ 10761074 [1501% 1074, [6 501% 1073,
4 032x 107 4] 2935x 107 4] L 468x 1074 1 257 %1073 9. 149x 107 4] 4. 622x 1074
[ 6 856% 1077, [7.555% 107 ¢, [7 007% 107 ¢, [2170%x 1074 [2 403% 1073, [2 228%x 1077,
3 341x 107 4] 6 648 x 107 4] L 722% 1074 1 040x 1077 2 027% 107 3] 5.417x 1074
[4 789 %1077, [4 090% 1073, [2 074%x 1077, [ 15181074 [1297x 1074, [6 589% 1077,
2 118x 107 4] 2107 x 107 4] L 595% 1074 6 646 x 107 4] 6. 608x 10™ 4] 5.019% 1004
[2 746 % 1073, [3.391% 1073, [2 719%x 1073, [ 8 720 % 1073, [1 076% 1074, [8 633%x107 7,
1 941x 107 4] 2 157 %1074 L 792x 1074 6 097 x 107 4] 6. 761x 10 4] 5. 630% 1074
[7 008%107°, [3.391% 1073, [2 719%x 1073, [2229%107 5, [1 076% 1074, [8 633%x107 7,
1 411x1074) 1515%x1074) L 240% 1074 4 449 x 107 4] 4. 768% 107 4] 3.910x 1074
2005 s 2006
, 4 (7),
, 2007
2006 “I* 6 ( 4 5).
2
4
Table 4 Themenbership degree of total healh rik fran all carcinogens and non—carciogens for one adult
2005 2006 2007
0057 . Q 177, Q 766 0 365  0.635 0.116  0.197. 0.687
—+ +— —_— — + =
0044 0135, 0 &I 0.011 . 0.203. Q 78 0.234 0.396. 0.370
— + + — — + + — — + + —
0118 0882 0141 Q60 Q250 0.018 0242 Q303 Q 437
— — t—+ e+ T
0013 0305 0 &2 0.054 0.294 Q 652 0.211 0.360 0.429
_ + + _ _ + + _ _ + + _
0 135 0300 Q %65 0.089 0.275 Q 636 0.150 0.329 0.521
—+ + —+ +— —+ +

002 0298 0373 Q 307 0.137 [ 0.425 Q438 0.236 , 0.516, 0.248
+ + + + + + +
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Tabk 5 Themenbeship degree of total healh rik fran all carcinogens and non-carcinogens for one child

2005 2006 2007
0447 0 5% 0.833 0 167 0.044 0 506 0450
—_— — + +
0341, 045, 0224 0,458 , 0.542 0.088, 0 912
0344, 0607, 0089 0012 , 0,025, 0200, 0250, 0513 0.05¢ , 0.09, 0.770, 0 050
0679 0321 0.697 0 303 0.078 0 917 0 005
—+— — +—
00% 0766 0210 0.690 0. 310 0,029 0839 q 132
e+ — =+
0066 0118 0816 1 0.045 0 955
_ + + _ —_ —_—+ —_
4 5 , s
(8 ,
(6. 7
6 7

T'able 6 The level of btal healh rsk fran all carcinogens and non- Tabk7 The level of toul health ris from all carcinogens and non-
carcinogens r one person

carcinogens for one person under the detem nistic model

2005 2006 2007 2005 2006 2007

2005 2006 2007 2005 2006 2007
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