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India 1 Statistics

A Current Population - 1.21 billion

A Sex ratio- 914 females per 1000 males

A 0-25 years- 50% of India's current population

A 018vyearscn /&2 2F LYRAI Q& LJ LJdz
largest in the world)

A Urbanization- 29%

A Population below the poverty line (national)} 29%

A Under age 5 mortality rate 76/1000 live births (2006)

A Life expectancy 63 years (2006)

A 3.5 million informed and 10 million informed drinking
water sources



Environmental Burden of Disease

DALYs/1000 cap (World - lowest: 13, highest: 289) 65
Deaths 2 691 800
% of total burden 24%

DALYs/
cap
/year
Water, sanitation and hygiene Improved water: 86% 454 400 14
Improved sanitation: 33%

Exposure

lyear

Indoor air T —Cl o 0
Qutdoor air Mean urban PM10: 84 ug/m3 119 900 1.0

SourceCountry profiles of Environmental Burden of Diseaskndia, Public Health
and Environment, WHO, 2009
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2. Water supply sector
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drinking water - a cause of worry

habit

Do you filter water before drinking?

No, 85%

Yes, 15%

Limited, 2008

From where do you get the water that ygu
use for drinking?

Well /tube
well, 54%

Supply water /Govt
provided; 26%

Lake /Pond, 3%

Others, 17%

Source: Tata Chemicals

Is the same water used for bathing
/washing clothes and drinking?

Yes, 69%

No, 31%

How clean is your drinking water?

Clean, 57%

OK, 27%

Not fit, 5%

Very Clean, 11%




Status of water quality affected habitations
(as on 1/4/2011)

A Total water quality affected habitations yet to be
provided safe drinking water = 1,21,501 (about
60 million)

I Arsenic affected habitations = 5,339 (4.402 million)
I Fluoride = 23,512 (14.685 million)

I Iron =64,213 (27.115 million)

I Salinity = 24,570 (9.377 million)

I Nitrate = 3,867 (4.406 million)



INDIA - HABITATIONS AFFECTED WITH ARSENIC
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INDIA - HABITATIONS AFFECTED WITH SALINITY
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INDIA - HABITATIONS AFFECTED WITH NITRATE

Nitrate affected
habsason
1/4/2011
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Other chemical contaminants

A Strontium ¢ in 13 habitations of Prakashandistrict of
Andhra Pradeshand concentration varied from 76 ¢
4822ug/m?3

ASelenium is found in 11 districts of Punjab and
concentrationup to 560 ug/m?3

A ExcesdJranium found in 4 districts with around 1400
sourcesaffected and there is possibility of occurrence
In another 5 districts and concentrationsup to 244
pg/ms3

A 15 samplesof Canalwater shows Uranium content
between 3to 56.9 ug/m3
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3. Fluoride and fluorosis mitigation



INDIA - HABITATIONS AFFECTED WITH FLUORIDE
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Fluorosis in India
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66.62 millionpeople are
0 GaNAajanz 2
estimated 6million are
children below the age of
14 years

More than 3.5 million
Informed and 10 million
uninformed drinking
water sources

Reported fluoride level In
India ranges from 0.5 to
48 mg/l

More than 200 districts in
20 states ofindia are
affected by fluoride
pollution in drinking
water

Source: Ayoob and Gupta, Critical Review
in Env Sc. And Tech, 2006



Solution justified?




Geogeror manmade disaster?

\A

Web Images Maps News Orkut Translate Gmail more ~ Sign in o

GOUSI€ MapsS  map of nagpur district
India

- N - \
©2011 Google - Imagery @2011 DigitalGlobe, Cnes/Spotimage, GeoEye - JTerms of Use - Edit¥n Goagle Wap Maker,
& € Internet | Protected Mode: On fa v ®100%




Fluorosis
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approaches

Guidance Manual

Exposure
Assessment

Dose Response
Assessment

Risk
Characterisation
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FluorosidMitigation Measures

Fluorosis Mitigation

Community

Source Substitution
(Surface water/Dug

WELS))

School

Household

Household Level
Treatment

Alternative Water
Supply/Treatment

Chakoda
Calcium 7 32000 mg/kg
Iron T 124 mg/kg
Vitamin C 1 820 mg/kg

Water Solution Food Solution

IEC Awareness/
Creation

Mid Day Meal
Nutrition
Supplementation

Change in
Dietary Practice




Integratedfluorosismitigation |
Mandla, India (1996-2004)

A Alternative water source
A Close all contaminated hand pumps
A <10 Years Children Surgical shoe

A Supplement Calcium, Vitamin C, D,
lIron

A Dietary Counseling and health
education



Impact of nutritional intervention on clinical
and radiological parameters of Knock Knee
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Impact of nutritional intervention on clinical
and radiological parameters
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There are more than 23,152 affected habitations and 6¢
million persons

A Poortranslation of laboratory based developments to
field or / and

A Challenges related tamplementation (Rural) operation &
maintenance and sustainability of technological
Interventions

A Lack of community ownership/leadership



Compilation of drinking water treatment technologies

Handbook
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9, - Drinking Water Treatment
v Technologies
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Defluoridation Technologies
|

Chemical Precipitation Adsorption lonic Separation

Electrolytic
Alum .
Coagulation Deﬂl::rr]'dat'
(Nalgonda
Technique)

Alum, lime

Aluminium
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Electrolytic Defluoridation

Fluoride removal by polyhydroxy aluminum species produced by electrolysis
using aluminium electrode

Suitable for treatment of raw water fluoride level up to 10 mg/L

Simultaneous reduction in nitrate and bacterial contamination in treated
drinking water

Aluminium concentration in treated water below the permissible level
Capital cost :

I Construction of plant : USD 2000-3000

I Electrolytic system : Solar USD 2000-2500/ Regular power : USD 1000
Operating cost USD per 10000 liter of treated water

Electrolytic Defluoridation Plant at Dongargaon,
Chandrapur Dist. (Maharashtra)

I8 1 Installation year 2002

" ! Working on Solar power

1 Batch Process

1 Capacity - 600 lit / Batch

1 Fluoride:
fRaw water 3.5- 4.6 mg/L
ATreated water : < 0.25 mg/L

A Aluminium consumption - 30 g/m3 of water treated




Chemodefluoridation Technique

& | A Salts of calcium and phosphorous to
reduce the fluoride

./ & A suitable for fluoride concentration up
to 10 mg/L

d A Free from interference of anions in
water

A Does not affect palatability of water
unlike the other chemical treatment
Process

A Cost of the unit USD : 25-50

A Treatment cost : USD 4-5 per 10,000
liter (Fluoride ~ 5 mg/L in raw water and
<1 mg/L in treated water)

A Already implemented in the field




Combination ofElectrocoagulatiomnd
Activated Alumina



