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China's water environment problems
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Songhuajiang River

Liaohe River
Liaohe River

HaiRe River
Huanghe River

Huaihe River

Yangtze River

Zhujiang River




Five Lakes #+fJ@a?

Distribution of Lakes in China

Mongolia -Xinjiang area North -eastern Plain area

Qinghai -Tibet Plateau area

Eastern Plain area

Yunnan -Guizhou area

River Pollution

Among 7 big rivers: Ju@>i

28% Grade IV-V; 26%
worse than Grade V. :
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Lake Pollution

Among 200 lakes in
Eastern & Yunnan-

Guizhou lake areas:
75% eutrophication;

In 2006, 19% Grade
V standard, 48%
worse than Grade V.
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Y)ES$ G®>A$, Ghina's use of reclaimed water
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The comprehensive utilization technology of reclaim
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ed water

Heavy Metals /
Inorganic Waste Organic Waste Complex Waste

UF + RO MBR ZLD
UF + EDR
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Waste water I’ _____ 1 g T ) Reuse H20
E:vrvn oter | | = MER Potable H20

Electricity .
Controls & Integration

Jenbacher EAF MBR RO
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Membranes for Water Treatment
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Electrodialysis Reversal (EDR)

Cathode (-
¢) . .
Cation-Transfer Na+
Membrane
N’.'a
@ ‘ Product
Anion-Transfer )
Membrane »i" =

Cation-Transfer

Membrane f Naw
s L @
Anode (+) | |/

ed water

Removes
* Fluoride

» Arsenic

* Nitrates

* Radium

» Uranium

Robust

* Chlorine tolerant
* No silica limit

* Rugged membranes
* Long life

$G®>AIQE&—$.G593 The comprehensive utlizaton

technology of reclairmead waiar, sajaty

*EDCs

Selected Hormones Selected Pharmaceuticals

* Primary wastewater treatment not effective
* UF very effective for removing hormones

Source: S. Adham, MWH, PNCWA Oct 2004

* MBR / RO very effective for removing pharmaceuticals
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$ G®>A0tLE:x" Case Reclaimed Water Project
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$ G®>A0tLE:x" Case Reclaimed Water Project
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%!:mgK 1&Gaobeidian , Beijing

0'71 Municipal 50000n+#/d

>AA #U&No.6 WF

Ot © Industrial 50000m3/d

%Y SEC|GR&wer Plant 40000r#/d

mgK 1&@2ke 6M» C|GA&200000n¥/d

& $)MG- In-WWTP 10000n#/d

$+G¢,BUMAgricultural Irrigation
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%,;mgK 1&Gaobeidian, Beijing

& $$Ge>A$ G- & $$ GR>AG®!6
In-WWTP WRP In-WWTP WRP
J,By2d ¥d U@)¢BUA

Lime Treatment Testing Lawn irrigation

%,;mgK 1&Gaobeidian, Beijing

6!#6?Bba mgK 1&@4&
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%,";mgK 1&Gaobeidian, Beijing

?Bbazo>A
River supplement

mgK 1&b’cJC|GA& 8p\QQZ%¥
Nearby Power Plant Landscaping

+ ?° Tianjin

@1$1? @2=AsT+T|>7 &€ 2—m3/d
Flocculation and microfiltration membrane + ozone,
20000 m3/d
+72°Q91 -B
Jizhuanzi @1$1? @@VAs &82—m¥d
Flocculation and filtration, 320 000 m3 / d
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2=As &3—m3d & MF+&\@'bZ 41— m3d& RO
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Residents area landscape and miscellaneous water
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Coagulation/Sedimentation Microfiltration WRP
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Resident area landscape and miscellaneous water

.O!P%E8p\Q>AHesident area landscape

&M@ ?Y?BHaibo River, Qingdao

Oyil+? @@bVAs &—m?3/d

Flocculation + sedimentation + filtration
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Municipal use (river added and green)

IY& g"C Qh>A ¥ dow pressure boiler water

YutsM N29F>$F& G->A
Central air conditioning cooling water
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Plant cooling and dehydration machine wash
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ia/*@ ?Y?BHaibo River, Qingdao

$ G®>A ¥,"dOSBjlvt Plant $ G®>A& AsAIVRP Filtration

la/*@ ?Y?BHaibo River, Qingdao

0t ©le ©$ cw+“Fe
Further treatment for industrial use
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Industrial processing Landscaping
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la/*@ ?Y?BHaibo River, Qingdao

« @ ?Y?B#0)| *?Bbazo>aibo River Park
and the river water supplement

20



