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Presentation Outline (F£ 3k D1 ZE)

(1)Groundwater Use for Domestic Purpose in Asian Cities
(2)Groundwater Quality Management in Asian Cities

(3)Groundwater Contamination in Asian Cities

(4)Countermeasures taken for Groundwater Contamination
in Asian Cities
(5)Key Message for Sustainable Groundwater Quality

Management in Asia



Research on Sustainable Water Resource

Management Policy (SWMP)

Nankai University

Tianjin,
China ™. S
A ............ :;u":lnstitute for Global
L “| Environmental Strategies
. a. e ll (IGES)
Asian Institute of Technhologies- .-~ L oo
University of Peradeniya .....................
...................................... Bang" kok,
............................................... Thailand
........................................... -
Colombo, '
Kandy, Ho Chi Minh City
Sri Lanka

University of
Technology

| Bandung,
Indonesia \

West Java Environmental Protection Agency



Increasing Population in Asian cities

(B9 277 DEHAL)
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Population Density (Zit D A O ZE)
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Low coverage ratio in sub-urban area

(ER i B A ER DIEL VK EE K 3R)
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High Dependency on Groundwater for Domestic

Purpose (RERKIZHITHAHMTKDOSFLMKEFE)

City Year

Tianjin 2004

Bangkok* 1996

Ho Chi

Minh City 2005

Bandung 2000
Colombo 2001

Kandy 2000

Groundwater Use| Total Water Use

386,301
476,438
226,000
394,013
234,000

41,000

*Chao Phraya and Tha Chin River Basin

846,575
6,471,973
unknown
670,501
625,399

83,225

Groundwater
Dependency
(%)

59

37

49



Outline of Groundwater Quality Management

(M FKEEEDHE)

Law of the People’s Enhancement and Government regulation
e Republic of Chinaon  Conservation of National No82/2001 on water Law on Environment
Law Prevention and Control of Environment; Quality  quality management and Protection, 2005
. Water Pollution Act,1992 water pollution control
/RegUIatlon . Conservation of public Water quality
Pollution control for . . Groundwater
Content water resources including management and . .
groundwater . environment protection
groundwater pollution control

Groundwater Quality
Standard(Groundwater
Quality Standard for
Drinking purpose)

Quality standard for

Groundwater Name groundwater
quallty (GB/T 14848-9)

standard categories, 5 categories, 39

Water quality standard Groundwater Quality
(for public water Standard
including groundwater) (TCVN5944-1995)

4 categories, 41

38 parameters 22 parameters

Parameter parameters parameters

Implementing Tianjin Water SRR West Java Mining and DepaRr(;csrgirrlz:Sfal\:la;cural
agency Conservancy Department Groundwater Resources Energy Agency Environment
Number of

sampling unknown 117 (304 wells) 36 40 (86 wells)

Monitoring points

Frequency unknown 1-3 time/year unknown 1-4 time/year

Parameter 13 14 unknown 16



Monitoring Status (E=421)>J DIKR)

Number of Indicators
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. Standard .
T
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Bangkok Standard |
Monitoring 14/55 (25%)
. Standard ]
;? ﬁhcl-t 16/22 (73%)
nh -1y Monitoring
Standard
Osakal/Tokyo 26/26 (100%)
Monitoring

®m Others mPesticides ®mVOCs mHeavy Metal

m Bacterial = Chemical = Physical

Difference between number of indicators designated in the groundwater quality

standard and those actually tested.



Groundwater Contamination in Tianjin

(RET D T IKFLEDIKR)

Tianjin(2002): Fluoride

m Aquifer: unknown
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Groundwater Contamination in Bandung

(INERDUICHITHHTIKFREOIRRT)

Bandung(2008):Coliform
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Groundwater Contamination in Ho Chi Minh City

(IR—F 2 MICHTHH T /KB RDIKE)

Ho Chi Minh City(2004): Chloride, Coliform, Manganese ,Iron
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Groundwater Contamination in Bangkok

(N VICEITHH T KFBZEDIRR)

Bangkok(2001): Chloride, Manganese, Iron

H PD/BK Aquifer ® NL Aquifer = NB Aquifer
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Fluoride Contamination in Tianjin

C=iTOPNEICESD

Fluoride contamination in
Confined Aquifer Il

Source:

Report on the Distribution Law and

Formation Mechanisms of the Major
Pollutants in Tianjin Groundwater
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Health Impact of Fluoride Contamination in Tianjin

(RETDIVEFTLODBEANDEE

Morbidity and Dean Index of Dental Fluorosis in Tianjin (1995)

Morbidity (% Dean Index
National National
Tianjin Tianjin
Average Average

Urban

15 32 4 0.85 0.13

12 73 10 1.83 0.24
Rural

15 78 12 1.92 0.27
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Countermeasures Taken for Fluoride Contamination

in Tianjin (R;EMHIZHITHTVRFEDXIE)

Countermeasures : Treatment of polluted water

(1) Water Improvement and Defluorination Projects in
Tianjin Rural Area

“ construction of 58 defluorination water-supply stations in 2006-2010
- safe water will be available for 225,300 people

(2) Rural Safe Drinking Water Project in Jin Nan Distrcit
(88.9 million yuan (13 million USD))

*construction of groundwater treatment plants (46 sites)
*installation of canned defluoridation devices (47 sites)
- safe water will be available for 103,596 people
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Groundwater treatment plant in Tianjin



Groundwater treatment plant in Tianjin



Fecal Coliform Contamination in Bandung

(NVEUNICHE T AEEEREGEFR)
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Situation of Sanitation Facility in Bandung

(INVEUNICH T HEE X DIK)

Interview Survey in Bandung (2007)

Survey Area: 205 households in 9 districts
Question : Where is the domestic waste water discharged?
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Affordability of Sanitation Facility

(FEMERDZLWNEEEEN)

Cost for proper septic tank installation (1,600,000 Rp or USD 177) is
far more than household income level (< 300,000 Rp or USD 33/month)

>Immediate improvement of current sanitary condition is difficult
due to the low affordability of a proper sanitation facility
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A Countermeasure Taken for Fecal Coliform

Contamination in Household

(REICEITAHAEEERGERBLEXR)

Storage tank of groundwater in household (Bandung) 22



Groundwater Contamination in Ho Chi Minh City

(IR—F2mIZH TR T IKFR)

Percentage of Samples exceeding WHO Guideline for Drinking (2004 )

Holocen
Pleistocen 82 50 11 1 25 23
Upper pliocen 78 - 22 0 39 43

Lower pliocen 67 - 37 3 - 40
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Countermeasures Taken for Groundwater

Contamination in Ho Chi Minh City
(R—FEHICHITHH T IKFEXIR)

(1) Rural water supply program (UNICEF/EU)
*construction of 5, 221 boreholes for domestic use
“installation of 500 iron removal system

(2) Expansion of piped water to contaminated
groundwater area
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Countermeasure Taken in a Community

(A2 =T A4—IZHIFT DR R)

Sand Filtration of Community Groundwater Supply System (Ho Chi Minh City) 25



Countermeasure Taken at Household Level (1)

(REIZHITHXIR)

Groundwater purification system in household (Ho Chi Minh City) 26



Countermeasure Taken at Household Level (2)

(REIZHITHXIR)

Bottle Water (Ho Chi Minh City)

Price of Bottle Water: 61-67 USD/m3
< Price of Tapped Water: 0.1-0.5 USD/m3
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Summary (F&&H)

(1) Domestic groundwater use is high in Asian cities.
TOTDEHTIERERKICED LM TKFADEEAELY,

(2) As identified groundwater pollutants differ from city to city, policy measures

taken in each city also differ.
MREEHE>TWSFEEME (IE T EICELG S0, MIGHELHTLNVS,

(3) Public sectors in each city try to mitigate groundwater contamination. However,
they are facing difficulties in implementation. To protect themselves from the
risk of groundwater contamination, households have already taken their own
countermeasures, such as boiling, installation of purification systems, adding of
the chemicals for disinfection, and purchase of bottled water.

FBE T OITBHERE I T KBEZEBLEIERAATLEL, REICEmLTLNS, —
. —RRETIXESHENIZ, B#., FKFOXRE. SHEFDOHRM,. RELAYEF
KKDBAFZITO>TLND,
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Key Messages for Sustainable Groundwater Quality

Management in Asia (7 7I(CHITHEGAIEELHT
KEEEADAYE—D)

Strengthening groundwater quality management is a very important policy
agenda, considering that groundwater will be continuously used for domestic
purpose in Asian cities as the main source of drinking water or
supplementary source of tapped water.

TOTDEREIENT, T KA EEZLGEMKIFEEL T, Ttz KEKEIEZEMHT
JHKRELTHIASNERITDEZEZAON D, O TH T KETEDRILIFFEICE
BEBRRREDVLEDOTHS,

Groundwater quality management by public sector is now facing difficulties
in implementation. For better groundwater management, a new framework
of groundwater quality management should be developed in which all
stakeholders such as companies, communities and households are involved.
ITHHBICKAMTKEETEIIRA. ER LOBREZIEATINS, KYRULVHETIK
BEEHZERILH-OICIE. £XK. 22 =2T14, " FRKEEWLS-ETORT—IR
W —ZEZT AT T KEEEOREAEYNBELLGHS>TINVD,

29



Thank you
CREHYMNESTIUVELL




