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Table1 Ongins and types of the tested sevage sludges

Sample No Origin Type Sample No Origin Type

1 1 25 1

2 2 26 2

3 3 27 3

4 4 28

5 1 29 1

6 2 30 2

7 3 31 3

8 32

9 33 4

10 34 1

11 1 35 2

12 2 36 1

13 1 37 2

14 2 38 3

15 1 39

16 2 40

17 1 41

18 2 42

19 3 43

0 4 44 1

21 5 45 3

2 6 46 1

23 7 47 2

2 8 48 3
1.2 FC ( )t (E. Coli Broth)
1.2.1 EC

(1 : ()

(2) . . , 2003



3 399
1.2.2 DW)
10.0 ¢ 100 ml , 180 FC
rmin_ | 10 min, 8~ 10 min, )
5 ml 10
) 2 )
10 ml ( FC , FC
) 37+ (6.83 x 10'(MPN g~ ', DW)) ,
0.5C AU+2h (9.95x 10(MPN g~ ', DW))
, FC , FC
, O(MPN g~ ', DW), 3.16 x 10
1.2.3 (MPN ¢~ ', DW)
, 3 mm 1ot=
EC M10.5 C 24 h, g g
:,‘; i
1.2.4 5
: (MPN) "1
MPN FC (MPN g ', - 10?
DW) = MPN x / 2o
(%) mﬂi’l 5 10 IS 20 "S Jﬂ 35 -H) 4550
1.3 FC
1 M & Sample No
FC ,
) 1 KC
, Fig. 1 FC counts in the tested sewage sludges
6 . 2
( 1 3),
2 1
8) 2 1 £
£
3) , 3
5 cm E
.74 .4 : :
FC :
2 § & & Q@“ ﬁ" mﬁ f
b és §
21 F & &
FOCRSE B FC ( MPN g81,DW)
1 \ FC
, O(MPN ¢~ ', DW), 2 I
3.4 I(MIN & .DW). 3. 9x 10°(MPN &, Fig. 2 Frequency distibution of FC counts in the sevage sludges



400 42
2 FC
Table 2 FC counts in sludges from different municipal wastewater tresment plants in the Yangtse River Delta( x 10° MPN g~ !, DW)
Region Number of sanples Minimum Maximum Average
Zhe jiang 16 Q00 480 [
Jiangsu 14 0 00 3160 M“
Shanghai 11 9 27 3410 95
2 s 48
s 43 FC s
89.6% FC 1 x10°(MPN g~ ', DW) ’
10 , 20.8% ; FC 2% 10° kG ’ ( !
(MPN g ', DW) 3, 42% 41)  KC
(75%) FC 10°(MPN ¢ ', DW) FC ,
2x 1°(MPN g~ ', DW)
FC s
2.2 FC
3 ,FC
3 FC
TaHe3 FC distrbution in different types of the sewage sludges( x 1° MPEN g~ !, DW)
Shdge type Number of samples M inimum Maximum Average
® 26 2.2 3410 A7
@) 9 0.29 479 143
® 6 0. 00 41. 7 875
@ 2 0. 8 349 175
) ® 3 1. 03 3.85 275
© 1 — — 0.016
@ 4 0. 00 0.23 0.0%6
1) Brew house and paper mill sludge; (@ Domestic sludge; @ Mixed fow dudze; @ Indusrial sludge; @ Digesed dudge;

®Enterprise sludge; © River
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Fig. 3 Dynamics of FC counts and water contents in the sludges following air diy
4 FC
Tabe4 Dynamics of water content and FC reduction rate in the dudges follwing air dry (%)
Tine
Sample
0d 7d 14d 21d 28 d
1@ 78.3Y(0.0)? 75 4(36.9) 67. 4955) 52.92(96.7) 25 5(96.0)
3@ 74.1(0.0) 71 1(50.0) 68. 2(97 4) 61.12(95.5) 42 0(99.2)
19 71.3(0.0) 75 81(76 5) 72. 889 6) 67. 8( 66. 6) 58 1(93.2)
g® 80.6( 0. 0) 79 7( - 854) 7. 8~ 178) 74.6( - 282) 70 6(83.5)
| ® 91.5(0.0) 91 1(- 71.6) 9. 7(8.6) 90.8(7 7) 90 2(82.6)
3© 90.7(0.0) 88 7(- 120 8. 2(- 110) 85.7(80. 4 83 95(84 5)
1) Water content; 2) FC FC reduction rate in brackets; (D Ningbo dehydrated dudge 1; @ Ningbo dehydrated sludge 3;

(®Hangzhou dehydrated sludge 1; @Bhanghai dehydrated sludge 8;

(BShanghai rav sludge 1; ® Shanghai raw shidge 3
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SEWAGE SLUDGES AND RISKS TO HEALTH AND SAFETY IN YANGTZE RIVER DELTA

Abstract

[ . FECAL COLIFORM AND ITS POTENTIAL ENVIRONMENTAL RISKS

Sun Yuhuan?  Luo Yongming"?f

Wu Longhua' Teng Ying' Song Jing'

Qian Wei' i Zhengao'

(1 Soil and Emwironmental Bioremediation Center ¢ Institute f Soil Science, (S, Soil and Emwironment Joint Open
Laboraory, Key State Laboraory ¢ Sol and Sustainable Agriaulture, Narjing 210008  China )

(2 Graduate School f the Chinese Academy f Sdences, Bejing

100039, China)

Fecdl Coliform (FC) is an indicator pathogen for evaluaing safety of land application of sewage sludge. In

the present study, foity eight sewage sludge samples were colleded from 15 cities in the Yangtze River Delta region. Both FC and

water content were determined in the fresh samples and in some selected samples when being air dried for 7, 14, 21 and 28

days, respedively, in order to investigate counts of FC in the sludges, their pollution risks and dynamics following ai- drying.
The results show that the counts of FC in the sludges ranged from O to 3. 41 x 106(1\/[PN g " DW), with an average of 3. 79%
10°(MPN g~ ', DW). FC was found in 89. 6% of the samples. River sludges and produds thereof were much lower in FC count
than the damestic and domestic- industrial mixed sewage sludges. The counts of FC dropped markedly at first with the time of ai-
drying but rebounded after 3~ 4 weeks. It can be concluded that majority of the sewage sludges from wastew ater treatment plants

in the Yangtze River Delta region had pathogenic baderia, but their cwunts varied with the wastewater sources, treaments and
sludge disposals. FC in some sewage sludges exceeded a guidance level of 2% 10°(MPN ¢~ ', DW), indicating potential risk to

eco-environmental safety and public health upon land application without appropriate pasteurizat ion.
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Sewage sludge; Fecal Colform (FC);

Environmental risks; Yangtze River Delta; Air drying effedt



