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Water , structure and characteristics
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China's water environment problems
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Comprehensive utilization of reclaimed water
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Integrated management of reclaimed water
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Cases of reclaimed water project
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Ina's water environment problems

o AOMEFREEK, T RFEHEFEBRERE

Sharp confliction among population, economic

de

>

velopment, water supply and land resources

ABKERFTBLKFHBNT D 2 —
Water resources per capita less than a quarter of the global
average

> KT, SEKT ik FN & b S R X
> More and more difficult for the choice of water and

wastewater treatment plant site

> HRE S KR S8R AU 1T A0 B R i H R E
> Upgrading treatment facilities to meet the need of higher

water quality standards

> BRXMNIEKT, BRI ERNEMRERAKTEEER
> Countries ask land use with compensation for water plant

and sewage treatment plant
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China's water environment problems

o LAk EZ2£MEIEEDrinking water safety

ERKAKIEFRIER
National new standards for drinking water

R BRTREL T H B i R R (5] &
Traditional technology can not solve "two worms---
Giardia/Cryptosporidium assay" problem

> RRIARELIN KEB 2 AKX HATHR

N > Urgently upgrade most of the existing water plant to

meet the new standards
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o BHIKFR—IFKEER—RIREFKEEER

o Control of water pollution ----- upgrade sewage treatment
to meet new standard/Wastewater Treatment Reuse
> £EEEH40%F 5 KREEALEEZHR B AKE
About 40% of the national urban sewage discharge directly
into the natural waters without any treatment

> MAENBKGE RETERBE AT ZHLERERLUAE — R HKFA&
No or low level Phosphorus and Nitrogen removal in most of

the existing sewage treatment plant, difficult to achieve new
water standard

> f_%—%:ﬁ&ﬂiﬁ!ﬁ TEE, Eith, RADWLEIZHE, LERHKKREIEAR
I/

Need for technical reliability, energy saving, small, less
investment and processing technologies and methods

> THEHENBRELFT/ I
Attention to inorganic salts pollution
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Five Lakes F 58

Distribution of Lakes in China

! Eastern Plain area
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Among 7 big rivers:
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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h E B4 K FIAHChina's use of reclaimed water

o REBEKNABRIEK
o Great potential for the use of reclaimed water
> REHETSKGEEDR R NEK

Rapid growth of urban sewage treatment capacity

20095 —FE , RECEBHHABRAZENSKALE L1590 ,
R’itALEAE 21900057 m3 , AXRFELAERIT70007
?goyfﬁitﬂﬁ*lﬁmzso{zw , AEBREETHKERD

(o]

Up to first quarter of 2009, China has built and put
into operation a total of 1,590 sewage treatment
plants, designed treatment capacity more than
9,0000000m3/day, and the actual capacity nearly
70000000m3/day,

Sewage treatment capacity will reach 25 billion
m3/year, about 50% of the total urban water

supply.
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RE B4 KFIA China's use of reclaimed water ’

> BEBSKBERNAREMSE
China's water recycling rate is still quite low

BRABERNKEUH , SKBEFARMREBAF70% ,
;ﬁEgiﬁﬁi&150{Zm3ﬂgﬁ$7}<ﬁﬂﬁﬁluﬁiﬂﬁﬁﬂfﬁ , BH
H

In deveIO))ed countries, wastewater recycling rate
up to 70%

In China nearly 15 billion m3/year of renewable
water resources could be used, huge potential

REABIBTHBEKMNARNES , BEERER

Most cities in China has just started using recycled
water, not even start,

%iﬁﬂiﬁimﬁﬁﬁﬁ EXNZRNBIRFMADEEFZF

Great space for renewable water resources and
great potential

RE B4 KFIA China's use of reclaimed water ’

BRESEH BEXKFEENA

In China urgent to promote recycled water
utilization

> REBRBREKARIEROERRE

> An effective way to alleviate the shortage of water
resources

> REBREEKFFRER , LHRILTXKBRARANERRE

An important way to solve water shortage, particular in
north China,

RTT R AR B9 SIE 1

Effective measures to open new water sources

RAERR L FEB GRK Y ERRE

4> An important means to solve agricultural irrigation
water




RE B4 KFIA China's use of reclaimed water

> RRIKFAFRBEARMA , BEAESROERHFT

> An impotent step to recycle of water resources and
reduce water pollution

- BB NP R

Reduce waste water generation and emissions

C BOBREFTRYH#ARRKEHE , MEKSH
- Reduce pollutants amount entering natural water,
and alleviate water pollution

> REHETKTRAEE  RBEKRESHRNEELHE

An important measures to promote urban water,
improve water environment

CAEBEENPKRREREEFNAEX, Eﬂﬂ?ﬁ#ﬁ?ﬁtﬁ*ﬁi&
AENAERENS  ERASRAETENF
» The downstream user would monitor the water
treatment process of the upstream

BEKWEERARR

The comprehensive utilization technology of reclaim ed water

B4£kReclaimed Water

> K, BHEEK , ENKRNTHEKANBRKZE , REHS
K, BAZSAREXBERE | S8 — mE A AN IR
Bk, IR FATEANTREENESHE

> Middle water, also known as reclaimed water,
> water quality between sewage and tape water

> Non-potable water from the treated water of urban
sewage, waste water which can be used within a
certain range for urban landscape and people’s lives

RBLEKBRIMARERRBR

The development of domestic renewable
water resources

BAEKFALER
Reclaimed Water Utilization Technology




BAEKNESRARR ’

The comprehensive utilization technology of reclaim ed water

EABEKBRFAER Utilization of
domestic renewable water resources

> ?1‘%EEZOﬁéESOﬂEﬁEﬁﬁ#ﬁ%FH%JKiEiEEE’SJFﬁIEIFH
57
> In the early 50's of the 20th century, began
to use water for irrigation
BRBE AR TR —KE, FS , MRAER
BA ﬁﬁmﬁlwﬁﬁg;‘:’ﬁﬁﬂtﬂﬁwﬁlm , RREBEN
Mo
In the “6-5 Plan" of Ministry of
Construction in Dalian, Qingdao, treated
sewage could be used through the
advanced treatment

BEKNFERNAER ’
ed water

The comprehensive utilization technology of reclaim

> M1986EFHE , A S kEARAFNAER tH", “N\&", ‘AT ERN
BBk itR.

> Since 1986, urban water reuse have been included in the
national “Seven-Five Plan"”, "Eighth Five-Year", "Ninth Five-
Year" Key Scientific and Technological Plans

‘LR BRI E——BHERZBESK F140N5K , REKBET
Z, THEAXNKYEAER, BRANERSFBERSEHRT T REHR.
Seven-Five Plan - 14 sewage wastewater treatment

plant, such as Yan'an 3 Road, Qingdao, the wastewater
recycling process,

“N\B"BAWME—AE, AR, XF, RULGL BETHETIEKER
FIUIZ, A, LI, AfL. WEILAHTRENSFERRHER
AT KRR

"Eighth Five-Year" - Dalian, Taiyuan, Tianjin, Yanshan
Petrochemical, provided the city sewage for industrial
process cooling, chemical, petrochemical, steel and other
industrial and municipal landscape speci{ications for

different uses
—REIAPFARERLTZE , —RETH T KT EER

“hAE BB
ERBERFR, . _ _

"Ninth Five-Year" - The integrated research of recycling
technology, and groundwater recharge
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The comprehensive utilization technology of reclaim
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> E2AHE — PEFLLERIDFKRRCIRE , ERRNNLERTNEEKFA
HRRSBRFGREFS In the "21st Century” - China will launch a
comprehensive water resource project, rapid warming for the
demand and investment for the use of recycled water

> BENEMSKPFKEESEAMRChIina's recent
planning for treatment of sewage and reuse
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The comprehensive utilization technology of reclaim

ed water

e ﬁgEﬂ(*um H*Utilization technology of reclaimed water

Heavy Metals /

Inorganic Waste Organic Waste Complex Waste

UF + RO
UF + EDR

MBR

ZLD
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The comprehensive utilization technology of reclaim ed water

® -ﬁ-i**ﬂm HmUtilization technology of reclaimed water

Waste water I’ _____ 1
Biomass i ] EAF MBR
Raw water ~ == - (R

Biogas

Electricity .
Controls & Integration

Jenbacher

MBR RO

Reuse H20
Potable H20

BEANERESRAER

The comprehensive utilization technology of reclaim

Membranes for Water Treatment

ST Microscope. Scanning Electron Microscape Optical Microscope Visible tq
lonic Mobecular Macro Motacutar Micro Patticle
Range Range Range
0.001m mm oim

10m 10m 100

Parasites

ULTRAFILTRATION GRANULAR ME|

MANOFILTRATION MICROFILTRATION

ZeeWeed®
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The comprehensive utilization technology of reclaim ed water

Electrodialysis Reversal (EDR)

Cathode () Remqves
* Fluoride
Cation-Transfer . Arsenlc
Membrane  Nitrates
* Radium
» Uranium
Anion-Transfer
Membrane
Robust

* Chlorine tolerant
* No silica limit

* Rugged membranes
* Long life

Cation-Transfer
Membrane

Anode (+)

BEXNRENMABRR 71 iprenensive utilization

1logy oi re

Selected Hormones Selected Pharmaceuticals

* Primary wastewater treatment not effective
* UF very effective for removing hormones
* MBR / RO very effective for removing pharmaceuticals

Source: S. Adham, MWH, PNCWA Oct 2004




B4KEAEENS Integrated management of reclaimed water

BUMAXZEN, BRERE , #iTESEEE

Establishing regulations, policies and
standards, guidance and supervision

B4 KA RIGA A 3 S A Rl Ak R A R
Recycled water planning into the
overall urban planning and water
planning

BK4 IR B RHIERHERERT N BERR
Change sewage treatment target from
discharged standards into recycling

standard

BEKFEEEHS Integrated management of reclaimed water

> (B&EKKRFRE) "Reclaimed water quality standards”

> (BEXKEATFRENKENAEFRE) " Quality standard of recycled water for

landscape water "

> 1bR : ERBEARARE65% reclaimed water use rate was 65%

> R (REWBE4EKIZITAE) Tianjin: "design manual of reclaimed water in
Tianjin"

> B (BRHWEEAEEHE) Kunming: "Kunming recycled water
management approach”

> KR : BRA0%MNBELEKREIAE A Taiyuan: to ensure that 40% of the recycled
water to achieve reuse

> TH: (THTERTHEKNBEKFAEZH) Ningbo: "Ningbo City water and

recycled water use regulations”
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B4 KIRREH Case Reclaimed Water Project
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B4 KIRREH Case Reclaimed Water Project

o JtHRBEKFIAMERUtIlization of reclaimed water in Beijing

> ﬂ]zo14$:ltmiﬁ[29981§757k&hﬂl‘ FL2BERARKE , SFTEFBE
KSIZIFHK , HAKREFAD M F AT, B, ﬁi*ﬂgﬁ =
HILREAKBRN20% L, BEKFRIER DR HH AR

> Up to 2014, in Beijing elght sewage treatment plant will be
upgraded,

> Reclaimed water capacity being annually 800 million cubic
meters of,

> Effluent quality will meet surface water standards IV

> Ehen, 20% of total water could be used as recycled water in

eijing
ﬁzim%ﬂ b3 FEA, RATERIHMELSIBEHR T HEK

_?‘IC Landscape Lake, Beitugoucheng and

Llangs¥|
CA173MNBEKRER , 6003 MEE/NXBEATHEK
+~ 173 car washingshop, 600 residential areas
v g?ﬂ b5, Xiz, ENRETRIIRLENZCAKELENHAE

+~ 11 municipal parks, such as Summer Palace, Beihai, the
Temple of Heaven, Yuyuantan
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B4 KIRREH Case Reclaimed Water Project

o tERBEKXFARER

+ HAEHAR] During 10 Fiver Year Plan
period:

27 BB TR B 1644 TE, 5 kAT 10877
W/ 4 e &= 246 /7 / [, T 40 FH 8 h hod i 2296 J7
i/ H, FBRER. BAKE SRS AR

Assegeyalue increased from 1.8 billion to 16.4 billion,
treatment capacity from 1.08 to 2.46 million ton/day, water)
:ecla%ﬁ\rinn capacity from 0 to 960,000 ton( day, and t il
total length of sewers and reclaimed water pipeline!
expanded 0 5000 k. | T ‘

i

1934 1958 1962 1966 1970 1974|978 1982 1986 1990 1994 1998 2002 2006 2000 2014

ERWROEIS KRB E AR E

Grewin of reatiment capacity in Belfing urban disincts

A2 Total wastewater I SARBES Treatment capacity

L R & [EGaobeidian , Beijing

Municipal 50000m3/d

I Industrial 50000m3/d

Power Plant 40000m3/d

200000m3/d

A In-WWTP 10000m?3/d

Agricultural Irrigation
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1t & # 5 Gaobeidian, Beijing

FrEskrm
In-WWTP WRP
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1t & # 5 Gaobeidian, Beijing
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BRI ARE
Nearby Powe Plant

R ETianjin

BRI SR+ 28 |, 277 m3/d
Flocculation and microfiltration membrane + ozone,
20000 m3/d

RREET

Jizhuanzi SEEIUEHEE | 32m3yd
Flocculation and filtration, 320 000 m3 / d

R (3AmM¥Yd ) MF+REE ( 177ms/d ) RO

RERERRAN/NX AKX

Residents area landscape and miscellaneous water

16



K3BLE FJizhuanzi

KEZERAF/AKRTaida
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REERENMNXZAK

Resident area landscape and miscellaneous water

# & ¥R Haibo River, Qingdao

+ 4+ 4 m3d

Flocculation + sedimentation + filtration

A A

Municipal use (river added and green)

X

Rk

Central air conditioning cooling water

Low pressure boiler water

X

Plant cooling and dehydration machine wash
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& %8RI Haibo River, Qingdao

BAL TR
Recalamation process

SMEALRAK
andscaping g
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& %8RI Haibo River, Qingdao

o SR 5IAE #b K Haibo River Park
nd the river water supplement
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