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Abstract; After the South-to-North Water Diversion Project completely finished, the water supply
guarantee rate of intake cities had been improved. In order to protect groundwater resource, the city in
northern China was promoting the water source replacement in areas using self-supply wells. For obvious
decrease of the alkalinity, hardness, nitrate, chloride and sulfate, the water quality of consumers in
different areas using self-supply wells had all been significantly improved after water source replacement,
while the turbidity and total iron of tap water increased in some communities during the initial stage. By
analyzing of pipe scales, the corrosion layers in old pipes were thick, loose, and mainly goethite with
poor stability, which were tending to release iron after water source replacement. The prediction risk level
of “red water” , determined by the water quality diversity index, as well as combining the pipe condition
the disinfectant concentration of new water source and the water consumption, was conformed to the
actual monitoring results. According to simulated water source displacement test, it took 3 months for the

increased turbidity and total iron in the tap water in cast iron pipes with age greater than 20 years to
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stabilize and meet the standard when the stagnation time was 4 h. The main component of pipe scales was

basically as same as the initial ones during 508 days of operation, which meant high risk of “red water”

recurring when water quality changed.
Key words: groundwater;
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Fig. 1  Schematic diagram of pipe test system
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Tab.1 Comparison of water quality parameters in areas using self-supply wells before and after water source replacement
% B s R ] wR 1 e 174 1 074 ] ﬁlﬂ@ﬁ%ﬁ/l ’?’?Wc%_/l Eﬁﬁﬁi%]'i/l
NTU [(mg - L") |(mg - L") (mg - L") | (mg- L") |(mg-L")|(mg-L")|(mg-L")|(mg-L"")
c1 BT 0.10 0.01 — 5.89 328 569 17.80 193.0 145.0
BiE 0.31 0.15 0.06 7.37 97.4 137 0.99 12.2 30.4
- B 0.17 0.03 — 3.35 270 329 5.47 44.9 58.8
B 0.51 0.22 0.09 7.00 128 148 2.63 13.9 44.3
3 B 0.61 0.03 2.90 238 301 2.97 27.7 76.6
B 0.07 0.02 0.09 7.68 109 155 0.76 30.2 38.9
4 BT 0.18 0.07 7.61 305 400 2.05 55.9 132.0
RS 0.23 0.10 0.52 14.00 125 150 1.16 9.38 28.4
Gs =g 0] 17.60 4.07 — 1.21 355 370 0.06 98.0 67.6
B 0.30 0.02 0.12 7.72 115 140 1.32 17.8 32.5
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Fig.2  Photo of pipe scale in an area using self-supply

well
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Tab.2 Main crystals and relative percentages of pipe scales from areas using self-supply wells

W H WS/ % | TR/ % | TR % | R/ % | /% | BB % | iR/ % | RS/ % M/G
o 122 17 52 14 17 — — — — 0.33
2 11 65 12 12 — — — — 0.17
o [2VE — 100 — — — — — — 0.00
2 — 95 — — — 5 — — 0.00
o |22 11 42 — 26 — — — 21 0.26
M2 — 71 — 29 — — — — 0.00
o |2VE 29 36 — — — 35 — — 0.63
)2 15 24 9 15 11 26 — 0.00
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Tab.3 Risk of “red water” in areas using self-supply wells after water source replacement
B RRE . e IR 2571
o H - (VA= Ak B WQDI - — -

(mg 1) " ; OV i [ sewt | mwss
Gl 0.06 o /I B 0.693 1 2 1
G2 0.09 A Vi N % 0.362 1 1 1
3 0.09 o * B 0.397 1 5 4
C4 0.52 B i B A 0.581 1 4 4
G5 0.12 R /N TR 0.539 1 5 4
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Fig.3 Variation of effluent quality parameters from the test
pipe with operating time
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Tab.4  Variation of main crystals and crystallinity degree of pipe

scales from the test pipe with operating time
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Fig.4 SEM images of pipe scales from the test pipe at

different operating time
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