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Research on the Reasons of Red Water in a Southern City in China
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Research Institute of Guangdong Province Guangzhou 510010 China)

Abstract: The red water in the drinking distribution systems of a southern city was investigated by analyzing the water quality such as
DO residual chlorine iron manganese iron bacteria and ammonia-oxidizing bacteria. The objectives of this study were to identify the
reasons of red water with the aim to supply the answer to this problem. The results showed that the main compositions of the deposits
were iron and manganese. There were manganese overstep ( the maximum of Mn could reach to 0.33 mgeL™") in the plant effluent
with Larson ratios > 1 and the significant difference in water quantity sulfate and electrical conductivity among the four plants. The
density of the iron bacteria and ammonia-oxidizing bacteria ( 10°-10° MPN*mL ') was high. The potential reason for the red water was
the water corrosion of plant effluent. Secondly the red water easily occurred in the distribution systems with lower DO and residual
chlorine. In addition serious nitrification caused microbiological corrosion was another vital reason. According to the research the
primary methods for controlling red water were proposed.
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Table 1  General sampling points of the city drinking
water distribution systems
DN
/m /mm
1 A 3800 800
2 B 7103 1 000
1 3 c 13484 1 200
Fig. 1 Water treatment plants distribution in a city 4 D 14 099 1200
5~9
4
2 2009 4
Table 2 Average water quality of the four water treatment plants in 2009
1)
/NTU /mge1,7! /mge1,7" /mgeL"! /mge1,”! /mge1,7! /uSecm !
A 0.09 <0.05 <0.34 30 16. 83 31.05 130
B 0.04 0.07 <0.39 82 81.78 81.6 650
C 0.07 0.06 <0.05 22 27.83 21.97 155
D 0.07 0. 06 <0.33 25 28. 06 23.1 155
1) CaCoO,
1.2 N 4
HACH ; DO N N
YSI-550A DO ; 0.06 mg*L ™" C D2
N ’ 2009 C.D2
( AOB) Soriano and Walker 6 89.5% 85.4%
3 MPN 0.33 mgeL " )
28<C 21d ( GB 5749-2006) <0.1 mgeL™"
Winogradsky 720 C 10 d
pH . N 2.2
. AOB. N N
24 h
2
2.1 N
2.2.1 4
N 0.265
mgeL. "', 0.113 mgeL". > 1
24% (LR)
2.7% Cu 0.38% Zn 0.62% Al 0.76%. (1)
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Table 3 Larson ratios of water treatment plants ﬁ ’ -]
ic] B
A B c D : ®
Q 2.0
1.98 2.00 1.02 1.76 =
3 4 >1 0 2
TR R
2 DO.
4 Fig.2  Relationships between DO  residual
chlorine and iron concentration
2.2.2
24% 4
39% 9% 8% PE
4% 16% 2000 5 8
s 8.2~8.9x10'm’-d”" C
D. A B
PVC 2 3~4x10"m*+d"™" 10 x10*m’+d ™'
2.2.3 DO .
2 ( DO) ——A —¢—B —4—C —&—D
DO. 4E+06 A
DO. .1
~4 DO 1.22 ~5.81 mg-L '\ g 3E+06 4
~ oLt - ¥
0.22 ~2.4 mg*L . 5~9 2 2E+06E
-1 #
DO 0.49 mgeL ™. 0.05 =
mgeL'. 1 ~ 4 0. 1 1E406 4
mgel.”"  5~9 DO
0.1 mgeL™' 0
0.3 mg*L".
Clement
3 2009 4
Fig.3 Average water supply quantity of four water
treatment plants in 2009
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Fig.4 Relationship between AOB and iron concentration



11

3239

PVC. PE

DO

(3) AOB

1
. 1993 19( 11) : 15-19.
2
I 2005 21(5):18-21.
3
J. 2006 22(2) : 13-16.
4
. 2009 30( 12) : 3555-3561.
5 . M.
). : 2002.

6 Soriano S Walker N. Isolation of ammonia-oxidizing autotrophic

16

bacteria J . Applied Microbiology 1968 31(4): 493-497.
M
1985.

I 2006 27(2): 310-

314.

Clement J A Hayes M E  Sarin P et al. Development of red
water control strategies M . The USA: American Water Works
Association Research Foundation 2002.

Kuch A. Investigations of the reduction and reoxidation kinetics
of iron ( II') oxide scales formed in waters J . Corrosion
Science 1988 30(3):221-231.

Rohwerder T Gehrke T Kinziler K er al. Bioleaching review
part A Progress in bioleaching: fundamentals andmechanisms of
bacterial metal sulfide oxidation J . Applied Microbiology and
Biotechnology 2003 63( 3) :239-248.

Chan CS DeS G Welch S A et al. Microbial polysaccharides
template assembly of nanocrystal fibers J . Science 2003 303
(5664) :1656-1658.

Xu CM Zhang Y H Cheng G X et al. Localized corrosion
behavior of 316 L stainless steel in the presence of sulfate—
reducing and iron-oxidizing bacteria J . Materials Science and
Engineering 2007 443:235-241.

Cunliffe D A. Bacterial nitrification in chloraminated water
supplies J . Applied and Environmental Microbiology 1991
57(11) : 3399 3402.

Kielemoes J De Boever P Verstraete W. Influence of
denitrification on the corrosion of iron and stainless steel powder
J . Environmental Science and Technology 2000 34(4):
663-671.

Zhang Y Edwards M. Anticipating effects of water quality
changes on iron corrosion and red water J . Water Supply:

Research and Technology 2009 56( 1) :55-68.



