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Case Study of Red Water Phenomenon in Drinking Water Distribution Systems

Caused by Water Source Switch
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(1. Department of Envionmental Science and Engineering, Tsinghua University, Beijing 100084, China; 2. Beijing Water Authority, Beijing
100038, China; 3. Beijing Water Works Group, Beijing 100031, China)

Abstract: Red water phenomenon occurred in some communities of a city in China after water source switch in recent days. The origin of this
red water problem and mechanism of iron release were nvestigated in the study. Water quality of local and new water sources was tested and
tap water qualiy in suffered area had been monitored for 3 months since red water occured. Inerior cormsion scales on the pipe which was
obtained from the suffered area were analyzed by XRD, SEM, and EDS. Corrosion rates of cast iron under the conditions of two source water
were obtained by Annular Reactor. The influence of different source water on iron release was studied by pipe section reactor to simulate the
distribution systems. The results indicated that laige increase of sulfate concentration by water source shift was regarded as the cause of red
water problem. The Lamson ratio increased from about 0.4 to 1. 1.9 and the red water poblem happened in the taps of some uban
communities jus several days after the new water source was applied. The mechanism of iron release was concluded that the stable shell of
scales in the pipes had been corrupted by this kind of high sulfate- concentration source water and & was hard to recover soon spontaneously.
The effect of sulfate on in release of the old cast iron was more significant than its effect on enhancing iron coosion. The rate of iron release
increased with ncreasing Larson ratio, and the correlation of them was nonlinear on the old castiron. The problem remained quie a long time
even if the water source re-shified into the blended one wih only small ratio of the new source and the Larson ratio reduced to about O. 6.
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Table 1 Water parameters and methods in the measuring
pH Themmo Orion model 410 pH B B
/C
/gL HACH Pocket Colorimeter [IChlorine
mg* L
1
DO/mg L~! IPi-608 Fig. 1 Schematic of pipe section reactor
/lJ-S‘ an” 1 DDS-307
/NTU HACH 2100P Turbidimeter 2
- 21
/mge L1 2,
R 0 45 Um A
/mg‘]_f 1 B.
[mgr L™ !
( CaC0; )/mgelL"! ’ ’
( CaCO; )/mgl ! 5~ 6
( CaCO; )/ mglr! 2
Table 2 Water quality of water sources
A B
1.2 pH 78 7.8 7.9
DN 100 Jmge 17! 47 26 180~ 220
s ) Jmge 171 27 22 50
XRD(X Ray Diffraction, BRU KER2P4 X ( / “zcrg 1 — ?zg ‘1“9)3 Z;
2CO, mee L
) SEM ( Scanning Electron Microscope, JSV- ( Ca(;O3 ) /el 1 170 200 250
6460LV ) EDS ( Energy Disperse ( CaCO; ) /mgL™! 120 140 190
Spectroscopy, JSM-G460LV Be~ U) ,
[3] 2.
1.3 A R 5d
Annular Reactor 2 50% , ;
10~ 14 d 100% R R
2 " R 19 d 20%
(HT200), 7.2 o cm3, 80% A ;0 39d , 80%
117, h. i A B, 57~ 67d
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Fig. 5 Micrograph of corrosion scale of cast iron pipe using SEM

3

Table 3 Water quality in the pipe section reactor

100% A 20% +80% A A% + 0% A 100%
/NIU 0.38 021 0.42 0.28
/mgeL~" 0.05 008 0.08 0.10
/mgeL~! 0.04 008 0.07 0.10
/mgeL~! 4 85 107 210
JmgeL! 21 25 R 63
( CaCO; )/mgeL™! 172 192 221 298
( CaCO; )/mgeL™! 113 6 121.6 138 188. 0
( CaCO; )/ mg L' 140 136 129 111
/HS* cm- ! 408 477 555 773
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Fig. 7 Schematic of scale structure showing charad enstic
, A features of corrosion scales found in cas-iron ( DN 100)
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