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Tucson USA, 1992

imported Colorado River water as a replacement for heavily used
groundwater resources

Tampa, USA. 2000
High TDS water(sulafe, chlorida); AWWA-Research Foundation

Project:Surface water, desalination water to replace groundwater
Beijing China, 2008
Imported reservoir water from neighboring Hebei province to
partly replace local surface water and groundwater.

Taiyuan, Datong, Tianjin, Shaoxing, China,;
Israel;
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[CI]+2[SO, ]
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Old cast iron pipes and galvanized pipes;

LR =
[HCO, ™ ]
para i AN
$KBIA T R
Heavy red water occurred in groundwater D)
service area, O
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Cast iron pipe samples collection from Beijing DWDS
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Yang and Shi et al, Water Research 2012
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Amorphous iron oxide / total iron (w/w%b)
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0.03(defined at 97% gene similarity)
Sample Reads

OTU Ace Chaol | Coverage | Shannon | Simpson

A 11601 | 1175 2091 1849 0.958452 5.29 0.0184

B 11843 | 1001 1879 1607 0.963580 4.93 0.0234

C 10369 | 1004 2532 1828 0.951201 4.72 0.0333
: S | Y ---
I D 11582 642 1636 1166 0.972285 3.36 0.0975 :

I

I

Ace, Chao 1, Shannon: A, B, C>D; Simpson: A,B,C<D

2Rk W] Sample DRZEY 2 I mAR, UG ROKIE. HE
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413%"—
30% \
20% -
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B Acidobactaria B Actinobacteria mActinobactaria mAlphaprotaobactaria
BEacteroidstas B Chloroflexi mBacilli mBztaprotzohactaria
B Cyvanobactaria m Deinococens- Thermms BClostridia B Gammaprotechactaria

mFirmicutes u Fusobactaria mML6351-21 wSphineobactaria
Mitrospiras W Protzobactaria Oithars

B(thars

In phylum level In Class level

Proteobacteria £ LAY P s EE KA EE, T E L FEBetaproteobacteria;
4h, Alphaproteobacteria, Gammaproteobacteria 4.7 Bt DL it 5746 0 ).
Firmicutes (Bacilli) : A, B, C>D *



IRB:
A: 24.62%

B:12.31%

C:4.89%

D: 2.08%




< IRB
FERFEBacillus (and Pseudomonas sp. , Clostridium sp. Escherichia coli.)

Bacillus:(belonged to Firmicutes and Bacilli)
Re s Fe(IID)id Jst A Fe(11);
e e P AR R S AR, T HLRERE - A2 K S HUEPS
BERE A Ak AR = ) TR TR K

1.2 KU B WFASE
19.45% > 9.03% 2.32% > 0.1% :
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Annular Reactor
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Pipe loop set-up

<+ simulate actual flow mode and household use

% hydraulic retention time in cast-iron pipes: 16 h
Then 8 h stagnation

4

L)

»  flow velocity: 0.1 m s
» 21+1° C (cooling device)

D)

4

D)

L)

Pipe loop 1 :thick corrosion scales,
with compact layer
Pipe loop 2 :thin corrosion scales,

without compact layer
Pipe loop 1 Pipe loop 2



Pipe loop 1: with compact layer Pipe loop 2: without compact layer

Increasing the sulfate concentration could increase the iron release.
Pipes with compact layer : iron release was not increased evidently until SO,% =

300mg/L;
Pipes without compact layer: iron release showed significant positive correlation

with sulfate.
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Larson Ratio

Iron release had no significant correlation with sulfate (Larson Ratio)
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Pipe section reactor

Alkalinity: Increase of alkalinity could
reduce iron release;

Chlorine residual: Increase of chlorine
residual could promote the
stabilization of corrosion.
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Pipe loop 1: with compact layer

DO: Increased DO level could
substantially reduce iron Pipe loop 2: without compact layer
release; however, extreme
DO could trigger elevated
iron release.
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1 & Mg Phase Il

Groundwater History

Stagnation 7d ~ Stagnation 7d - Stagnation 14d

Iron /(mg ° L")

Elapsed Days
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pH 7.6 7.7
Alkalinity (mg/L CaCOj;.) 185 110
Cca’* (mg/L) 137 60
Mg?* (mg/L) 71 24
Cl” (mg/L) 19 48
SO.> (mg/L) 26 186
TDS (mg/L) 330 450
Langerlier Index 0.6 0.0
Larson Index 0.29 2.38

FHIAKIES LR KR LS :

JexHEK CHAD

JERHR K OV

pH 7.79 7.18 8.06
Alkalinity (mg/L CaCO3) 160 193.9 108.3
Ca®** (mg/L) 46.4 59.0 42.6
Mg?* (mg/L) 19.9 23.6 8.1
CIl (mg/L) 17.2 19.8 7.5
SO, (mg/L) 51.2 21.5 46
—TD5 (Mg/L)
Langerlier Index
Larson Index 0.48 0.26 0.54
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Electro- Oxi/Red Potential:
Chemical DO, CI2, pH,
Enhanced Corrosion Conductivity...
Water Iron
Supply - Microbially Biofilm structure:
Change Enhanced corrosion Influenced B Organic matters,
trigged -’ Iron Corrosion Bacterial
Red Release Enhanced ~r COMIMUALSY ...
Iron LI,
Water Mobiliny | ™| Chloride
i HCO;
A

I
Larson Ratio 1

[CI]+2[SO,* ]
[HCO, ]

LR =
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