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Honorable Prime Minister, Shri Narendra Modi inaugurated the Dr. &yam
Prasad Mookerjee Nation Institute of Water and Sanitation (SPM-NIWA&3,

Kolkata on 3% December 2022 at 12.50 PM via video conferencing. The
inauguration of SPM-NIWAS was followed by a one day national cenée on
HM'ULQNLQJ :DWHWMVVXXNVNOLVWWKDOOHQJIJHVYT RUJDQL]HC
supported by UNICEF, INREM Foundation & WaterAid.

SPM-NIWAS have been envisioning providing an ecosystem for identifying
innovative technologies in the WASH Services in a holistic mariier premier
institute would help to bridge the knowledge and capacity building gépein
field of water and sanitation services.

The event witnessed a high level participation from the Minstryal Shakti,
Department of Drinking Water and Sanitation, as Honorable Unionsidr,
Shri. Gajendra Singh Shekhawat, Minister of Jal Shakti, Miss Vinidjba
Secretary, Department of Drinking Water and Sanitation ((E)¥hd Mr. Vikas
Sheel, Additional Secretary & Mission Director, Jal Jeeviasion.
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Dr. Syama Prasad MookerjeeNational Institute of Water and Sanitation (SPM
+NIWAS) which has been developed at Joka, Diamond Harbour Ro#idat&o
at an estimated cost of around Rs 100 Crore. The Institute will se/ae @pex
body in the country on water, sanitation and hygiene (WASH) in thetrgoun
serving as a hub of information and knowledge for Central, Stadelocal
governments.

Through this apex institute on Water and Sanitation, the DepartiBnin&ing
Water and Sanitation (DDWS) aims to bridge the knowledge apaoity
building gap in the field of public health engineering, sanitation & mggie
through short, medium & long-term courses which are not just related to
engineering but also cover aspects of management, health, accolanti@gd
public policies.

Proceedings

The conference started with opening remarks by Mr. Vikas Sheeifidvdd
Secretary and Mission Director, Jal Jeevan Mission. Hee gavbrief of
overarching objectives - Water quality and detailed status on Water Quality
indicators within the wider perspective of National Jal Jeevassibh. The
session followed by presentation on three identified thematasdry 03 states
respectively as Tamil Nadu, West Bengal and Maharashtra. efuttie
inauguration ceremony happened virtually by Honorable Prime MiniStat
Narendra Modi inaugurated the Dr. Syama Prasad Mookerjee Nationtstit
Water and Sanitation (SPM-NIWAS), followed by his remarks. Duriagettpert
session, Michael Kremer, Nobel laureate, addressed the carderemotely
through video conference focused on identifying the gaps and finding solutions
for assured service delivery of water and sanitation services.

Moving ahead of the inauguration ceremony, the group activity starfeer &3
groups mapped with respective states with focus on identifying key chedleng
its reasons and way forward. UNICEF, INREM Foundation and WaterAid
facilitated the group activity followed by presentations from eeentatives of
each group.
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On this important occasion, addressing the keynote session by Henorabkevan Mission

Union Minister, Ministry of Jal Shakti, Shri. Gajendra Singh 3laskat chaired
the national conference and said that the institute will ceytéakle the lead in
developing futuristic technologies and solutions for India irfigié of water and
sanitation.

Ms. Vini Mahajan, Secretary, Jal Jeevan Mission, Govenhofdndia said that,
government is providing the Institutional Support for both Inventand
Innovation and SPM-NIWAS is a pioneer institution towards credting strong
ecosystem supporting, she said every effort is being taken to suppmration
in the country.

Mr. Pradeep Singh, Director SPM-NIWAS concluded the session with ¥ote o
thanks to esteemed dignitaries and all the participants from the stite wi
appraisal for technical supported provided by UNICEF, INREM Foundation,
WaterAid & organizations Rural WASH Partners Forum (RWPF) wilidW'S.

Opening Session & Presentation by AS&MD, NJIM

The presentatio(attached as Annexure tjas considered as per the power point
presentation shared by Mr. Vikas Sheel, mentioned aboutf@¥éng objectives
+Water quality. As we are moving towargs ULQN GLUHF WaholistitRP W D $
approach for ensuring access to safe water is much neededvédprater
guality surveillance to detect contamination at various lewelh 8s: at source,
distribution system and Household level followed by correatieasures with
prompt remedial action should be emphasized. Bacteriologintdmonation and
disinfection was another part of the discussion where it mastioned that;
disinfection must have residual disinfection effect so, distida process for

piped water supply schemes should be standardized across the state & UTs
through developing a Standard Operating Procedure (SOP) may be
conceptualized. In the current time frame, numbers of halmtalaogely affected

are Arsenic & Fluoride with maximum number of habitations in Puajadb
Rajasthan respectively. Towards the end of the presentation; Mr. Sheas
clarified that the agenda of the conference is structured mifgl&ey gaps and
challenges of the states through presentation and developing a roarmap
ensuring water quality through commitments crafted through group adtivitie
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State Presentations Jal Jeevan Mission

The national conference at SPM;:$6 RQ 3'ULQNLQJy Bua8 U T XD (
FKDOOHQJHV" LQ WKH SUHVHQFH RI SEGOWLRDD G K
Secretaries & Mission Directors from the State & UTs. Thpeasentatives from

states of Tamil Nadu, West Bengal and Maharashtra presentedetgaictive

state challenges on water quality with emphasis on finding apatezolutions.
State-wide presentation on identification of challenges and solutionvgater

problems to be achieved in the coming year and completed for malang th
National Jal Jeevan Mission great succdSsate presentations attached as
annexure-2)

I.  Tamil Nadu:

The state presentation by Mr. V. Dakshinamoorthy, MD, JJM, TamiuNeats
considered as per the power point presentation on identified theme as,
S%DFWHULRORJLFDO FROQWDPLQDWLRQ ~ TheVLQIHF
presentation captured about methods used for chlorination mairGhloyine

Gas & Bleaching powder followed by corrective measures for resadladine

with different appropriate procedures. The major challenges presbytéhe

state as Issues in water sample collection and reporting sys\&f@bmnS portal.

It was mentioned that all parameters simultaneous updation shouldvieedain
WQMIS portal for a particular source or delivery point. At presety district

level approval of sample results are allowed. State levebwagpneeded for
updated sample results for any correction. Contamination repordtiple
parameters may be included. Sharing of Data in public domain iseddaitake
remedial action at gross root level.

ii.  West Bengal

The state presentation by Dr Animesh Bhattachatlfagineer in Chief, PHED,
West Bengal was considered as per the power point presentationntiieide
theme as:3&KHPLFDO &R QWhe RkeQddtdlibrR €aptures chemical
contamination status for Arsenic, Fluoride & Nitrate. It was mentionatiath
large population was earlier affected by chemical contaminaspacally due

to contaminated shallow tubewell sources. For Nitrate contamination, Mr.
Bhattacharya presented that there is a decreasing trend usfdgrater nitrate
concentration which corresponds with the overall reducedriNiZer usage
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during the study period. Discussing about the emerging contamiants! jeevan Mission

persistent organic pollutants (POPSs), it was mentioned that PolynActeaatic
Hydrocarbons (PAHs) like Naphtahalene, Phenanthrene, Flueranth
Anthracene were detected and showed concentration higher than pdemissib
limit in parts of WB.

li. Maharashtra

The state presentation Maharashtra - Dr Hrishikesh Yashod, MM, J
Maharashtra was considered as per the power point preserdatiolentified
WKHPH DV 3:DWHU 4XDOLW\ ORQLWRULQJ ©6XUYHL

The presentation included detailed lab infrastructure created at diffevers at
District and sub-divisional labs for testing. The major challeqgesented by
Dr. Hrishikesh states that system integration is required withegreaordination
as DDWS has two systems (IMIS, WQMIS), Two mobile apps (HarGal &

WQMIS) State have parallel MIS & mobile app. He also emphasiretivo

important areas to be discussed for solutions as:

Inadequate capacities: Less manpower due to vacancies/ highme $aaal for
testing/faster procurement procedures for consumables.

Capacity building of district, block & GP level personnel.
Inauguration Ceremony

Honorable Prime Minister, Shri Narendra Modi inaugurated the Dr. &yam
Prasad Mookerjee Nation Institute of Water and Sanitation (NIWW&)video
conferencing from Ahmedabad in Gujarat. The inaugural sessionollased

by a video (https://youtu.be/C19kC3sBFXgcreated by the Department of
Drinking Water and Sanitation (DDWS) followed by an address by the Holeora
Prime Minister.

Expert Session

Mr. Michael Kremer, Nobel laureate addressed the conferenasely through
video conference focused on identifying the gaps and find solutionsdareal
service delivery of water and sanitation services. While addresmapnference
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& says if we can provide biological contamination free water, gelarai jeevan Mission

number of child deaths can be avoided annually.

Group Activity

The group activity followed a structure developed to ensure patiicn of the
states with focus on desired objective of the activity. Group diensssvere
organized based on the following criteria:

Group 1on Bacteriological Contamination & Disinfection issues and Solutions

( Tamil Nadu, Karnataka, Haryana, Arunachal Pradesh, NatjaMizoram,
Manipur, Meghalaya, Himachal Pradesh, J & K, Uttarakhand, fajdiadakh,
A&N Puduchery, Goa) facilitated by UNICEF

Group 2on Chemical contamination issues and solutions

(West Bengal, Assam, Punjab, Rajasthan, Gujarat, Dadra & Nagar Haveli)
facilitated by INREM Foundation

Group 3on Water Quality Monitoring and Surveillance (Maharashtraafigana,
Uttar Pradesh, Odisha, Bihar, West Bengal, Chhattisgarh, Arétadesh,
Kerala, Jharkhand) facilitated by Water Aid

Group 1 Challenge and Suggestions:

Apart from the sewage stagnation and seepage near the saaithe agricultural
runoff and cattle waste near the source, the deforestatiboleamge in land use
patterns also pose a major challenge for bacterial contamination.

The legal framework for safeguarding sources such as Catfttareas and rivers
need to be strengthened. Bore pits are to be constructed for power puogs sour
to avoid water stagnation and contamination.

Excessive groundwater drawdown can be mitigated by arranging the floes me
to detect excessive drawal.

The following are the solutions for contamination during transgion, which
includes leaks and bursts in multi-village schemes: Clear water lewlis, in the
distribution main, Seepage of contaminated water into the pipelines jand
mixing of sewage during development works
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The water supply should be turned off right away. Jal Jeevan Mission

Scouring the existing water in the pipeline.

Cleaning of sumps

Super-chlorination (8 gm per 1000 litres of bleaching powder)

Testing of bacteriological samples after chlorination to ensure lpagapply
Regular monitoring of water quality through SHGs

The following are the solutions for Contamination at deliveoynts, such as
Utilising water from pit taps, Seepage of used water into ground at drawl points
and Bathing and Cleaning activities at the water drawl! points

Construction of cement platform at water drawl points to avoid geepad
stagnation of water.

Ensuring 0.2PPM /0.2mg per litre of residual chlorine at delipeigts.
Sanitary survey to be conducted on the usage of water.
lllegal connections to be removed.

Climate change impacts are also considered a major challentgslaglidods,

cloud bursts, and cyclones damage water supply infrastructureeaatiyltause
water contamination. Increased water temperatures will cause excess algae
growth, which will reduce drinking water quality.

All the storage tanks will be filled before the natural calamity water supply
will be effected through tanker lorries, etc.,

Genset to be arranged
Immediate restoration of water supply infrastructure with profsenfdction
Alternate source of water supply.

Additionally, following are the solutions discussed on Capacitydimg and
Long-Term Remedial Measures

10| Page



o

. ) Har Ghar Jal
Awareness generation among the Stakeholders / Community at tatge /a Jeevan Mission

women and children in particular to be focused

Community based water quality surveillance program. (Training of S&Gs
Water quality testing by SHGs periodically.)

Grey water management to avoid stagnation of water.
Group 2 Challenges and Suggestions:

The main challenges and suggestions coming out of thissdiscuwere:

O&M issues of Water treatment plants and of the water supply systzadly
was one big issue discussed. States put forward that therie $lgoa Fund for
O&M supported by JIM to cover the major costs of maintenance.cihibe
supplemented by State funds, Panchayat support and community contributio

Where the dependence is on local groundwater supply affectediwatidé or
arsenic, or other chemical contaminant, it is not feasibl@ys and also not
needed (and expensive) to supply 55 Ipcd of treated water. In this caesendiff
suggestions were made:

Punjab, which is looking at an approach of supporting individual Houséha|
purification

Tamil Nadu, which has been using the same pipeline systerteiorade days of
drinking quality water and local water for other purposes.

Procurement of promising technology with new innovations is notlgessow.
It was suggested to have a policy and SoP that makes it possible togisutcde
such technologies. The JJM chairs could be part of this verificattmoess

Emerging contaminants are a problem in different states - Uranium in Punjab,
Manganese in Assam, Malaoxon (PoP) in West Bengal etheed to be
addressed with sample based testing from labs

A combination of technology O&M issues, Behavioural challengesn fr
community and data reporting problems, are leading to WQ issues post
functionality. This needs to be addressed, since slippage rates etbeaitvise

be very high. Sustained behavioural campaign and increasing dembetieof

WQ from the community is one way of addressing this challenge.
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Group 3 Challenges and Suggestions: Jal Jeevan Mission

Challenges-
No synchronisation of data between WQ-MIS and JIM-MIS

Issues in availability of data at the district level which hinders pnoyeartoring
by district authorities

Challenges faced by community level persons in updating data in WQMIS
language, need for a smart phone, OTP

Assessors as part of the NABL accreditation process haiesdvaterpretations
of the requirements.

Target numbers of water sources for testing are huge

Wide range of honorarium to persons involved in water quality testammple
collection/ both, varies from state to state

No clear SOP on remedial measures post discovery of contanmmaatter
samples

Suggestions-

Rationalisation of number of sources to be tested
Periodic orientation of staff responsible for WQMIS/ JJMMI&I quick trouble
shooting windows. Synchronisation of WQMIS and JIM-MIS

App in vernacular language and use of QR code for each sfmurbetter and
quicker data entry

Use of alternative facilities like science labs of collages aila labs

Use of FTK should be rationalised (for HH tests and awareness parpoly)

Involvement of community institutions like- SHGs / Jal Bandhu shdogd
explored by all States

6WDWHY WR FUHDWH WKHLU 623V LGOS YH RI
respond to the discovery of contaminants through testing.
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JIM to work with NABL to provide clarity on requirements to reduce the Jeevan Mission

scope for interpretation by assessors.

Group presentation are attached\asiexure+3.

Key-note address by Honorable Union Minister for Jal Shakti
Shri Gajendra Singh Shekhawat

The concluding session of the conference was followed by a surmfary
presented by Mr. Vikas Sheel, Additional Secretary and MisBimector, Jal

Jeevan Mission. He also spoke about the Swachh Jal se Sun@kd3a)
campaign which was started on 2nd October 2022. He emphasized that during the
SJSS campaign, water samples from all PWS sources will haveestbée either

in laboratory/ Field Testing Kits and remedial action is to be tadiavherever
FRQWDPLQDWLRQ LV UHSRUWHG +H VSMWR IDLWHGXWK
ZDWHU VHUYLFH GHOLYHU\Y VR WKDW WKWDBRYH
becomes reality. The concluding session was chairedebyion Minister for

Jal Shakti, Shri Gajendra Singh Shekhawat. The Union Minister redettade
SULPH OLQLVWHUSYV YLVLRQ RI FRRSHUD®ADIAHKKHGH
Bharat Mission, Namami Gange, Jal Jeevan Mission, thebiced efforts are
EHLQJ UHFRJQL]J]HG DURXQG WKH JOREH 6KWUL 6KH]|
we will surely achieve water security and assured service delofevWater,
Sanitation and Hygiene (WASH) services. PHE departments shoutcdbe fior

anHZ FKDOOHQJH DQG H[SHFWDWLRQV RI SHK$%OH D
Union Minister concluded with a call of nation building where suchdxervices

OLNH ZDWHU DQG VDQLWDWLRQ DUWKXLWVEKURGWV RVB
of SPMNIWAS will be crucial and all State Governments and local bodies mu

utilize the facilities at the institute for capacity building araining of field
RIILFLDOV”~

Closing remarks by Secretary, DDWS, Ms. Vini Mahajan

She urged States to focus on water service delivery. She saidotf&tnment is
providing Institutional Support for both Invention and Innovatiod &PM-
NIWAS is a pioneer institution towards creating a strong ecosystgmporting,
she said every effort is being taken to support innovation in the geuntr
concluded with a vote of thanks. She asked participating States to listiissues
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water service delivery, discuss and come out with an acti@mm for Jal jeevan Mission

effective implementation of the programme. She emphasiaetesting of water
guality on a regular basis and reporting of the same in a tremép& timely
manner along with remedial actions is necessary to em@sgood quality water
to every household.

Vote of Thanks by Direor, SPM-NIWAS, Mr. Pradeep Singh

He thanked all the participants from the state and also apphsetbdhnical
supported provided by UNICEF, INREM Foundation, WaterAid & organizations
Rural WASH Partners Forum (RWPF) within DDWS. He mentiospdcial
thanks to Honorable Union Minister for Jal Shakti, Secretary, AB&MD, JIM

for leading and guiding this event to success. He also thanked Sesrd?dED
from states, Mission Directors, Chief Engineers and otheeseptatives who
had joined the event from various parts of the country.

Demonstrated Models

In addition to the conference, DDWS had gptdemonstration models sanitation
and miniature models at the Institute towards awareness generati@apacity
building through visual depiction. These models include Eco-SantTS#gptic
Tank; Tiger Toilet; Twin Pit Toilet; NADEP Composting Pit; Vermicomjrosg
Tank; Siltation Chamber; Magic Pit; Soak Pit; Water Stabilization RPasP);
and Constructed Wetland. In addition to these models, dispfaye SBM(G)
phase | to Phase Il journey, ODF Plus components, Solid apnddLiVaste
Management, GOBARdhan, SBM(G) Phase Il Capacity Building @bdr
Sustainability posters have also been exhibited at the Institute.

Action Points:

The conference concludes with a call for action to strengtier quality
monitoring and surveillance systems. Focusing on efforts to achieveiwodgec
under National Jal Jeevan Mission, and roles for diffestxkieholders envisaged
for collaborative effort was also discussed.

I. SPM-NIWAS

- Developing training annual training calendar for L1 & L2 level ahiray
to be organized.
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- State & UTs Leads: Respective state lead for the State & UTs, should
consult with States to identify key challenges and provision adequate
VXSSRUW ZLWK UHVRXUFH OHYHUDBMHGERURP 5XL

- Water Quality Techniques [INREM foundation: Facilitate with Statelke
and State representatives to identify and document best practices on
Disinfection/Chlorination.

ii. Respective states/UTs:

- Conceptualize and develop Standard operating procedures (SOP) for
disinfection processes for piped water supply schemes should be
standardized across the state & UTs.

- States to list issues in water service delivery discuss and aamagtb an
action plan for effective implementation of the programme.
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An n exu reS Jal Jeevan Mission

Annexure 1. Presentation by AS&MD-NJIM

Annexure 2. State Presentations (03): Issues and Challenges

Annexure 3. Group Presentations (03): Solutions
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Z<ddQ[O
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fk<YQjs JN GgQ[XQ[O q<jlg N]g EPIZ
EI[[<ZQ[<jQ][ khQ[O 0 h> A/ pQ<Yh
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Parameters for FTK testing at GP level
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kZkY<jQpl dg]Oglhh k[Glg 7-12/ <E|j&FC
$plg<YY g<jlg fk<YQjs jIhjQ[O Q[ pQYY<Olh
7<jlg fk<YQjs jlhjQ[O Q[ pQYY<OIlh jPg]kOP Y<Dh
7<jlg fk<YQjs jlhjQ[O Q[ pQYY<Olh khQ[O O

7<jlg fk<YQjs jlhjQ[O Q[ pQYY<Olh AE<EEU
<EjlgQ]Y]OQE<Y ¥d]hjYZ][h]][!

7<jlg fk<YQjs jlhjQ[O Q[ pQYY<OIlh <j PJAAPERNG
YiplY

7<jlg fk<YQjs jlhjQ[O Q[ hEP]]Yh AA e /E
7<jlg fk<YQjs jlhjQ[O Q[ [O<[g<GQ El[jglh A7

71Z1[ jg<Q[IG« Q[ pQYY<OIlh N]g g<jlg fkkE QAU

jlhjQ[O KhQ[O 0 h

lj<jl> .10Q][<Y> QhjgQEj YIplY YEGA-E¥XYAIAA Y<Dh ]kj IN AEE
<EEgIGQj<jQ][ hj<jkh

« j YI<hj A q]ZI[ Q[ pQYY<OIh qQjP d]dkY<jQ]J[ B AAAA IYh!| ZQ[QZkZ /-
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[g<EPP <Y /I [Tkg<sXhP< <Zd<8B(

Ig<EPP <Y hl /kg<XhP< E<Zd<QO[ g<h Y<K[EPIG Ng]z AA
fk<YQjs N GgQ[XQ[O g<jlge gQjP hdIEQ<Y N]JEkh ][ 7<jlg
<EjQpQjQIlhe 0<gOljh k[GIlg / /] E<Zd<QO]J[ <gl <h N]JYY]qghe

$0lhjQ[O ]IN g<jlg N]Jg fk<YQjs <O<Q[hj jPIl j<gOljh <h dlg
t/]kgEIh j] DI jlhjlG ¥IQjPIg jPg]kOP Y<Dh ]Jg O hj
R j YI<hj A jlhj N]Jg EPIZQE<Yh ¥.INe dIgQ]G AA<AA<AA j]
RA jlhj N]g D<EjIgQ]Y]OQE<Y EI[j<ZQ[<jQI[ ¥d]hj zZ][h]][
t ]Jg +7/ pQYY<OIlh YY +7/ h]l]kgEIh
t 1]g [I[Y+7/ pQYY<OIlh YY gQ[XQ[O g<jlg h]l]kgEIlh
t hdlIEQ<YYs jP]hl gld]gjlG <h ghlI[QE> Yk]gQGI <NNI
T7<jlg fk<YQjs jlhjQ[O Q[ /EP]]Yh <[G [O<[g<GQ ElI[jglh
17<jlg fk<YQjs jlhjQ[O Q[ <j YI<hj A P]khIP]YGh gQjP 0 h
$09<Q[Q[O IN q]ZI[ ¥<h dlg [/ []lgzh} Q[ pQERIPQYY<OI N]g
T.1ZIGQ<Y <EjQ][ j<XI[ N]Jg E][j<ZQ[<jlIG h<ZdYlIlh
T 1] j<OOQ[O JN +7/ hhljh

AA
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/i<jlYqQh!l U<OIl [N 6QYY<OIlh jlhjlG N]g EPIZ

AYAAEU AEYEAU AAYEAEU EAYEAU
<[G IIOP<Y<s< (gk[<EP<Y +g<GIhP lQv]g<Z
71hj 1[O<Y .<W<hjP<pkGKEPIggs PP<jjQhO<gP
l<P<g<hPjg< ljj<g +g<@WkP? <hPZQg <g[<]<
hh<Z P<gXP<[G $GQhP< 0<
<gs<|[< IQXXQZ lg<Y< <XhP<Ggqlld
2" hY<[Gh ] < <G<XP
I<GPs< +g<GIhP 0lY<[O<][< I<[Qdkg
QP<g QZ<EP<Y +g<GIlhP

0gQdkgc< [GPg< +g<GIhP
1jj<g<XP<[G
+k[W<D
"<jQI[<Y +gmfbhh.
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/i<j1YqQhl U<OIl [N 6QYY<OIlh jlhjlG N]g EPIZQE <Y <d< f[< K Aj+¢

AY £ U AYAEU AEYAEU AEYAEAU A
<[G l<P<g<hPjg< .<W<hjP<] P<gXP<[G $GQhP<

71hj 1[O<Y 1jj<g +9g<GIlhP +kGKEPIlggs I<[Qdkg
IQXXQZ IIOP<Y<s< QP<g QZ<EP Q¥ Q¥ G KT
]< ge +g<GIlhP <ZZk 2 <hPZQg " <OV Gq |

2" hY<[Gh I<GPs< +g<GlhP<g<XP<[G [GPg< +g<GIhP

hh<Zz <gs<|[<
IQv]g<Z <G<XP

PP<jjQhO<gP
lg<Y<
+k[W<D
OlY<[O<][<
0gQdkg<
"<jQ]l[<Y +gREdihhe
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+ HGhJI

AY £U AYAEU AEYAEU AEYEAU AAYI
2" hY<[GhRkGKEPIggdlOP<Y<s< PP<jjQhO<gP <g[<j<X< Q -
<[G 1jj<g +g<dKGPs< +g<GIlhP 0gQdkgkg<Yc< [GPg< +¢
/JOQXXQZ .<W<hjP<]| +k[W&DP<g<hPjg< <G<XP 0<ZQY "<G
71hj 1[O<Y P<gXP<[G hh<Z 1ljj<g<XPlkWGg<] <XhP<Gqll
] < g* +g<GIlhP 0lY<[O<][<
QP<g I<[Qdkg
1Qv]g<Z
"<O<Y<[G

<ZZk 2 <hPZQg
<gs<[<

$GQhP<

"<jQI[<Y +ghdgihh-
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/i<j1YqQh!l U<OIl N /EP]]Yh jIhjIG ]Kj N glhQGk<Y j<g

s ~ Ve Ve Ve

AYAU AYAAEU AEYEAU AAYEAU EAYAAAU
<[G I<GPs< +g<GIlhP+k[W<D <g[<j<X<
+kGKEPIggdIOP<Y<s< <gs<|[< [GPg< +g<GIhP
/I QXXQZ lQv]g<Zz <G<XP 0<ZQY "<Gk
71hj 1[O<Y!<P<g<hPjg< !<[Qdkg <XhP<Gqlld

1< PP<jjQhO<gP 0lY<[O<][<
P<gXP<[B8ZZk 2 <hPZQ@Y<EP<Y +g<GIhP
2" hY<[Gh 0gQdkg< $GQhP<
.<W<hjP<] 1ljj<g<XP<[60<Y<[G

QP<g gk[<EP<Y +g<GIlhP
ljj<g +g<GIlhP kW<g<j

lg<Y<

hh<Z

"<jQI[<Y +gAddihh.
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/j<jlYgQh!l U<OIl IN [0<[g<GQ I[jglh jihjIG ]kj ]M fADS K

AYAU AYA£EU AEYAEAAUEAYEABAYAAA
<[G lg<Y< kW<g<j OIYRGOgE<+g<GIhP
]< I<GPs< +g<GIhP gK[<EPLKYOrgGIhP<g[<j<X<
+kGKEPIggs hh<z 1jj<g<xp<[§%i<e'fEI:Y<XhP<Gq||d
71hj 1[O<Y IIOP<Y<s< I<[Qdkg $GQhP< 0<ZQY "<Gk
IQXXQZ lQv]g<Zz <gs<|[<
QP<g PP<jjQhO<gP +k[W<D
ljj<g +g<GIlhP l<P<g<hPjg<

2" hY<[Gh <ZZk 2 <hPZQg
.<W<hjP<] 0gQdkg<

P<gXP<[G <G<XP

"<jQl[<Y +gRAddihhe
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[j<jlYqQhl U<OIl JN 6QYY<OIlh jlhjlG <j ]khIP]Y<Ch Y| pA X « A

AYAU AYA£EU AEYAAU EAYEEUEAEYAAA
2" hY<[Gh 1ljj<g +g<GIhP 1<[Qdkg
<[G IQv]g<Z <gs<[<
IQXXQZ l<P<g<hPjg< 0gQdkgcx<
71hj 1[O<Y lg<Y< <g[<j<X<
+kGkEPIlIggs gk[<EP<Y +g<GIlhP 01Y<[O<][<
<XhP<Gqglld 1jj<g<XP<[G KW<g<]j
$GQhP< IIOP<Y<s< "<O<Y<[G
<W<hjP<] hh<Z QZ<EP<Y +g<GIhP
P<gXP<[G QP<g [GPg< +g<GIhP
I<GPs< +g<GIlhP <ZZk 2 <bBbPRZQgY "<Gk
PP<jjQhO<gP +k[W<D <G<XP

"<jQ][<Y +gEQ@glhhe
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<XhP<Gqglld hh<Z +k[W<D kW<g<j <g[<j<X<
QP<g gk[<EP<Y +g<GjjkR +g<GIlhP !<P<g<hPjg<
P<gXP<[G IlOP<Y<s< 0gQdkgc< PP<jjC
1< [GPg< +g<GIlhP IQXXQZ "<O
71hj 1[O<Y 1Qv]g<Z 1<[Qdkg
01Y<[O<[< QZ<EP<Y +g<GIORZQY "<Gk
$GQhP< +kGKkEPIggs
.<W<hjP<] <G<XP

<ZZk 2 <hPZQg
I<GPs< +g<GIlhP

"<jQ][<Y +gREdIhh-e
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/i<jlYgQh!l U<OI JN 6QYY<Olh qPIgIQ[ q]ZI[ jg<Q[I1&Aldjs AN\ 4 B
AYAU AYAZEU AEYEAU EAYELZAU EAYAAA
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<XhP<Gqglld!<[Qdkg I<P<g<hPjgfGPg< +g<GlkRs<[< QZ<EP<Y +gcx
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AYAAU AAYCAUCAYAAAU
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DO -HHYDQ OLVVLRQ 7DPLO 1DGX

TDWLRQDO- &RQIHUHQFH RQ
DWHU 4XDOLW\ i VVXH'V DQG &KDOO




%LRORJLFDO &RQWDPLQDWLRQ DQG ZDWH

'LVHDVHYV
3UHVHQFRIWRDIO FROLIRUP

I 'LDUUKHD
3UHVHQF ARRIL
I &KROHUD

3UHVHQBB FSIKDJH t 7\SKRLG
LQGLFDMWMEBERWDPLQDWLRQ
SUHVHQ&UB\RWRVSRULGLXP SURWRIRD+HSDWLWLV

SUHVHQAWD BGLD SURWRI]RD f 0DODULD




+RZ WR FROQWURO %DFWHULRORJLFDO FRCQ

100° F
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%LRORJLFDO FROQWDPLQDWLRQ@ 3HUPLVVLEO

( FROL WKHUPRWROHUDQW FKODI®R QR VE EHWHUNLEDFWD E O

&ROLIRUWKWDOO QRW EH GHWHFWDEOH LQ DQ\ PO \
06 SKDJH LQGLFDWRU RI YLUDOVREROWDPH QDIWLHR@W L C
&U\SWRVSRULGLXP 3URWRJRDH DEVHOQW LQ  OLWUH |

*LDUGLD 3URWRJRODO EH DEVHQW LQ OLWUH RI ZDW



40 6 +RZ LW DOO VWDUWHG LQ 7DPL

1$%/ DEFUHGLWHG
6/:7/ % 1R
[:7] % 1RV

IT'HYHORSPHQW RI1 )7. .
T 6WXG\ E\ 81,&() = % LRORJLFDO

FRQWDPLQDWLRQ 1$%/ UHFRJOLWLROQ
t 7HVWLQJ RI 6DPSOHV XQGHU 15':3 80GHU SURFHVV +

H[SDQVLRQ
IDEV XSW
'LVWULFW

o
¥ IDNK VDPS!

WKURXJK )7.V

S
XQGHU --
t IDNK VDPS!
/I DERUDWRULH\

\'

32Q WKH "HVW|

¢S5lIJ-|F\{/JXUUJPHF§H AXDOLW\N ZDW
$:406 LQ 71 vbpsony FRPPRQ SXEOL

HOQWUXVWHG WR
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ODLQ :DWHU TXDOLW\ LVVXHV

&RQWDPLQDWLRQ DW 6RXUF+
6HZDJH VWDJQDWLRQ QHDU V§j

$IJULFXOWXUDO UXQ RII

&DWWOH ZDVWH QHDU VR X U Fj



&RQWDPLQDWLRQ DW 7UDQVPLVVL
/IHDNV DQG EXUVWY LQ OXOWL 9LOODJ
/JHDNV LQ GLVWULEXWLRQ PDLQ

6HHSDJH RI FRQWDPLQDWHG ZDWHU L




&RQWDPLQDWLRQ DW GHOL
SWLOLVLQJ ZDWHU IURP SLW WI

6HHSDJH VWDJQDWLRQ RI XV
DW ZDWHU GUDZO SRLQWYV

%DWKLQJ DQG &OHDQLQJ DFWL
ZDWHU GUDZO SRLQWYV



,PSDFW RI &OLPDWH &KDQJH RQ ZDWHU TXDOLW\
)ODVK IORRGV FORXG EXUVWV F\FORQHV GDPDJH ZDWH L
FRQWDPLQDWLRQ

 QFUHDVHG ZDWHU WHPSHUDWXUHY ZLOO FDXVH H[FHVV
ZDWHU TXDOLW\




*HQHUDO ,VVXHV

, VVXHV LQ :DWHU VDPSOH FROOHFWLRQ
(DFK KDELWDWLRQ KDV PXOWLSOH SLSHG ZDWHU VXSSO

+HQFWHR XUBFHR WDJJLQJ LQ VDPSOPHDWFEREAG OHAFRWLREHG LQ
SRUWDO

, VVXHV LQ UHSRUWLQJ V\VWHP

$00 SDUDPHWHUYV VLPXOWDQHRXV XSGDWLRQRUKR XD Y
VRXUFH RU GHOLYHU\ SRLQW

$W SUHVHQW RQO\ GLVWULFW OHYHO DSSURYDO RI YDE
QHHGHG IRU XSGDWHG VDPSOH UHVXOWY IRU DQ\ FRUU/

&SRQWDPLQDWLRQ UHSRUW IRU OXOWLSOH SDUDPHWHUYV

6KDULQJ RI 'DWD LQ SXEOLF GRPDLQ = 7R WOWNHHYHPHG|



7KDQN <RX



&KHPLFDO &RQW
,VMXHV'DQG .H\Y &KDO

IDWLRQDO &RQH
RQ P
LW'ULQNLQJ :DWHURS
VVXHV &KDOOHE
'"HFHPEHU
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(GNIIQE 1[1<ZQ[<| Q]I &)

t 7KH PDS GHOLQHDWHV WKH UHJL
HOHYDWHG JURXQGZDWHU $V -
D ILHOG REVHUYDWLRQV Rl a PLO
e Ve ,0,6 &*:% DFURVV ,QGLD
& SEL f 3UHYLRXV VWXGLHV LQ H
‘i’}ﬁ JURXQGZDWHU GHSHQGHQW SRS
P TN L EH DW ULVN RI $V SRLVRQLQJ
N e\ FRQVXPSWLRQ RI DUVHQLF FRQ
. A ZDWHUV
J M commaeasimenas ¢ 3 %DVHG RQ WKH SURMHFWHG
j nnnnn s SRSXODWLRQ H[SRVHG LQ DUHD\
' ;ﬁwg FRQFHQWUDWLRQV +« J/ LQ ,C
‘ EHa PLOOLRQ :HVW %HQJDO
: PLOOLRQ 8WWDU 3UDGHVK P
DQG 3XQMDE PLOOLRQ DUH WI




Yk]gQGI

Population in High-Fluoride risk areas

(Population per sq. Kilometer)

Delhi

2 Andhra.

No risk
1-100
100 - 250
250 - 500
I 500 - 1000
I 1000 - 3000
I > 3000
[/ Excluded area
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[[i<ZQ[<jQIl &

LU old
et Sftaet frerer

JHR UHIHUHQFHG JURXQG?:
REVHUYDWLRQV ZHUH WDNHQ |
&HQWUDO *URXQG :DWHU %RDU
VXUYH\V IRU WKH \HDUVDQG &*
&*: % DFURVVY WKH FRXQWU\
$ PRGHO KDV EHHQ GHYHORSH(
GHWDLOHG WHFWRQLF SURSHU
ZLWK RWKHU LQWULQVLF JHRP!
IDFWRUV DQG H[RJHQRXV SURTI
LOWHUYHQWLRQV
%DVHG RQ WKH 5) PRGHO SUHG
SRSXODWLRQ IRU WKH \HDU
PLOOLRQ SHRSOH LV HVWLP
ULVN RI JURXQGZDWHU IOXRUL
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@ Zone
7//1 Zone
ﬂ Zone
:l Zone
ﬁ Zone

m o o0 o >

-

1-100,000 ,

¢
100,000- 1000000 ' /ARN
2,000,000-5,000000

I 5.000,000- 10,000,000 4
I 10.000,000 - 18,000,000
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LU old
et Sftaet frerer

F*URXQGZDWHU QLWUDWH FRQF

GULONLQJ ZDWHU ZHOOV '\
DGPLQLVWUDWLYH EORFNV E
,0,6 LQ ,QGLD UHYHDOHG Wk
VWXGLHG EORFEFNV ZHUH IRXQ
JURXQGZDWHU QLWUDWH | F
%“DVHG RQ WKH FHQVXV LW
WKH SRSXODWLRQ YXOQHUDE
QLWUDWH H[SRVXUH LV a PLC
LOQGLFDWHG WKDW WKH VSDWL
QLWUDWH ZDV VLIJQLILFDQWO\
1 IHUWLOL]HU XVDJH

{KHUH LV D GHFUHDVLQJ WUH
FROQFHQWUDWLRQ ZKLFK FRUL
UHGXFHG 1 IHUWLOL]J]HU XVDJH



Z1gOQ[O ][j<ZQ[<I[jhY +IghQ$l|

+]YYKj<[jh ¥+$+h, E3:eC)
f,0 RQH Rl WKH VWXGLHV LQ SDUWV RI :HVW %HQ
JURXQGZDWHU DQG LQ ULYHU ZDWHU DQG GLVV

JURXQGZDWHU

f ODODWKLRQ $ODFKORU $WUDJLQH 'LDJLQRQ DQG /
WKDQ WKH SHUPLVVLEOH OHYHOV RI :+2 86(3$

t ODODR[RQ D GHULYDWLYH RI PDODWKLRQ ZDNQAWM\W
$V D PDWWHU RI IDFW WKH FRQFHQWUDWLRQ RI RD
WUHDWPHQW XQLWY HPSOR\HG DQG WKH FRQFHQW.L

t 7KH ODODR[RQ KDV WLPHV KLJKHU FDSDELOL
FKROLQHVWHUDVH DFWLYLW\ $&K( LQ QHXUR WUD
PDODR[RQ OLH LQ WKH UDQJH RI 2 PJ NJ RI ERG

ft 3BRO\QXFOHDU $URPDWLF +\GURFDUERQV 3$+V
JOXRUDQWKHQH $QWKUDFHQH ZHUH GHWHFWHG DOQ
OLPLW
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LU old
et Sftaet frerer

t 8VH Rl VXUIDFH ZDWHU LV WKH RQO\ ORQJ W
DQG VXVWDLQDEOH ZDWHU EHDULQJ DTXLIHU

tf ,Q DEVHQFH RI SULRU NQRZOHGJH Rl K\GURJ
VKDOORZ GHSWK WXEHZHOOV DUH JHQHUDOO
FKHPLFDO DQG EDFWHULRORJLFDO FRQWDPLC

t $GRSWLRQ RI DGYDQFHG WHFKQRORJLHV WK
RIWHQ EHFRPHV D FKDOOHQJH

t $YDLODELOLW\ Rl SDWHQWHG PHGLD LQ WKH

f  QQRYDWLYH WHFKQRORJLHVY WKRVH DUH FO
RU QR ILHOG GDWD WR SURYH LWV HIILFDF\

f 7KHUH LV OLWWOH VFRSH Rl SHUIRUPDQFH H
LQ DEVHQFH Rl UHVSRQVLELOLW\ Rl 2 0 LQ W|

t &RPSOH[LWLHW LOQWYROMHGE MY FDSDFLW\ SOD(
WR LQYROYHPHQW RI FRPPXQLW\



P<YYI[Olh Q[ QZdYIZI[[<jQI[ IN "@j

ST Sttdet feret
f &:33V DUH FRPSDUDWLYHO\ PRUH FRPSDFW D
'QYROYHPHQW RI FRPPXQLW\ IRU 2 0 LV IHDVI
DOORZHG XQGHU --0 RQO\ DV DQ LQWHULP VR
t 623 IRU PDQDJHPHQW DQG GLVSRVDO RI VOX
WR DYRLG UHFRQWDPLQDWLRQ RI JURXQG ZD
m f 6WULFW PRQLWRULQJ DQG VXUYHLOODQFH R
LPSRUWDQW IRU HQVXULQJ SRWDEOH ZDWHU
f '"HVDOLQDWLRQ XVLQJ 52 VAIVWHP ZKHUH UHN
LV QRW D YLDEOH VROXWLRQ IRU UHPR)
f 5DLQ ZDWHU KDUYHVWLQJ LV RIWHQ WRXWH C
SURYLGLQJ SURYLGLQJ KRXVH WR KRXVH FRQ
LV D FKDOOHQJH
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Qghj GIGQE<jIG GgQ[XQ[O qg<jlg -k<YQjs Y<D]g<jlgQlh hj<gjlG Q[ AEEE
] a<h qQJP YQZQjIG [] [N Y<D]g<j]gQlh 2 YQZQjIG J] glhl<gEP JgQI[jIG 7
"Ijg]gX IN QhjgQEj 2 /kDYGQp YIplY Y<Dh g<h IrjI[GIG k[GIg ". 7+ Q[ AA
Yh]e 1[QN]gZ qg<jlg -k<YQjs Z][Q]J]gQ[O 2 hkgplQYY<[EI dg]JJ]JE]Y hj<g]jIG

IpQhIG g<jlg fk<YQjs Ng<zZlg]lgX Q[ AAAA k[GIg !

KQGIYQIIh
0lhjQ[O NglfkI[Es 0lhjQ[O +g]Elhh

/<ZdYl E]JYYIEjQ][ Ds GIGQE<jIG digh][ Ng]Z dkDYQE G
PIZQE<Y 0lhjQ[O ¥$[EI Q] <EjlgQ]Y]OQE<Y 0lhjQ[O ¥O0

" clorols (b4t 1

EPIZQE<Y $[EI Q[ < +]hj

0lhjQ[O si<g  !][h]]] /<ZdYlh hkDZQjjlG qQjP h<ZdYI QG OI[Ig<jlG ][ 7-' £0D]N]¢ gDt Q
<EjlgQ]Y]OQEEKI Qf <[G +lhj
jlhjQ[O sl<g NIh]1I[ /<ZdYIlh <gl jlhjlG N]Jg D<hQE g<jlg fk<YQjs d<g<
I<[Qj<jQ][ O0qQEI Q[ dg* <[G
hkgpls sl<g SEj- dhkYjh I[jlglG J[ 7-' / khQ[O h<Zl
o inioro SIEI Q[ €PglkOPl)

IhiQl Z1[iP  jPI sl<g 1[[<ZQ[<jIG h<ZdYlh <gl gld]gjlG j] pQYY<OI 2<ZdZ<Z
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A« EEgIGQj<jQ][ EZ >AEE <Dhe YY
C Y<Dh ¥&A'!e []jPlg EA/ Q[ dg]Oglhh
AE
ARAORHSY YIplY Y<D]g<jlgQlh P<pl dlgZ

0]j<Y AEE U C«QhjgQEj 2 /kDYGQpPQhQ][ YIplY Y<Dh F

« <Dh <gl k[GIg Ihj<DYQhPZ
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QIYG Y]E<jQ][h <g! []j Z<JEPQ[O ][ ! />7-! [
7/ P<h jgq] hshjlZh¥ ! /e« 7-1 /'e 0q] Z]DQYI <ddh¥ <g P<g <Y 2
2 71DQY!I <dd
7/ P<h hPQNjIG Nglz !/ j] 7-!'1
I<[s /j<jlh <Yh] P<pl Ihj<DYQhPIG hshjlZ N]g h<zZdY!l E]YYIE|Q]
/-1 [« ¥I<P<g<hPjg<e 7lh] I[O<Ye <gs<[<]
01hjQ[O glhkYjh J[YQTII I[jgs 2 7-! / d]gj<Y G<j< kdG<jQ[O QhhkI
[1<ZYIhh G<j< jg<[hZQhh<QQ [@hhKIh+t +g]d]hIGe
7-1 / Qhhklh Y ]JOQ[ OIlj GI<EjQp<jlG QN []j khIG N]g A Z][jP -

[1] gINYIE] h<[Qj<jQ][ hkgplsh gld]gjhs pQYY<OI> GQhjgQEj qQt
h<zdYl qQhl -«
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[<GIfk<jl <d<EQjQIh

lhh Z<[d]qlg Gkl j] pKEHKHEIDMNO EP<YYI[OIG Q[ E]lkgjhe +gQr
lrdY]glGe

QOPIg /<ZdY!l Y]<G<NQY[sMPO[QP][ IN [kzDIg IN /]kgElh

<hjlg +g]EkglZI[j IN EQ[hk@QKD Yk QYdZI[jh Q[ ! hj<gjlG
<d<EQj)s DKkQYGQ[O N GQhjgQEjs DY]JEX 2 + YIplY

+ YIplY GIGQE<jIG hj<NN Q[ hP]gj<Ol Y dg]d]lh<Y j] I[<DYI [/

[<GIfk<jl .I1[kZ1g<jQ][ j] hj<NN <j pQYY<OIl YIplY Y digN]gzZ<]
]djQ][h [IIGIG

IE]gGQ[O IN 0 jlhjQ[O G<j< Y Ip<Yk<jQ][-
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DO -HHYDQ OLVVLRQ 7DPLO 1DGX

5 IDWLRQDO &RQIHUHQFH RQ
?WHU 4XDOLW\ e VVXI‘LBV &KDOOHQJHV L




&SRQWDPLOQDWLRQ DW 6RXUFH

SHDVRQV 6ROXWLRQV

6HZDJH VWDJQDWLRQ VHHSDJR QHEUWRKBRFEH FROVWUXFWHG IRU
$JULFXOWXUDO UXO RII ZDWHU VWDJOQODWLRQ DQG FRQWDPLQD

&DWWOH ZDVWH QHDU Vqué T(EIL:\IQLRQ RI VDQLWDU\ VHDOLQJ

'"HIRUHVWDWLRQ  FKDQJH LQPRREUB¥YHZRUN IRU SURWHFWLQJ W
SDWWHUOQ DUHDV ULYHUV
JORZ PHWHU DUUDQJHPHQW WR FKHFN

([FHVVLYH JURXQG ZDWHU GUDZDO
p—
$IWHU

HIRUH




&RQWDPLQDWLRQ DW 7UDQVPLVV

, VVXHYV 6ROXWLRQV

/HDNV DQG EXUVWV LQ 0XOWLHYHQQ RAHHSGRINFKINX0G EH VWRSSHG
+ &8OHDU ZDWHU PDLQ

JHDNV LQ GLVWULEXWLROQ PD(?_I(:QRXULQJ WKH H[LVWLQJ ZDWHU LQ

6HHSDJH RI FRQWDPLQDWHG&?[S_WIQL}Q&\BIk \W(IFI?V

SLSHOLQH MRLQWYV 6XSHU FKORULQDWLRQ JP SHU
OL[LQJ RI VHZDJH cxuLol eR¢GHN¥NspHoOwW

ZRUNYV SHWHVWLQJ RI EDFWHULRORJLFDO
: . HQVXUH SRWDEOH VXSSO\

0
#HIRU 5HJXODU PRQLWRULQJ RI ZDWHU TX

$IWHU




&SROQWDPLQDWLRQ DW GHOLYHU\ SR

, VVXHV
S8WLOLVLQJ ZDWHU IURP

6HHSDJH RI XVHG ZDWHU
GUDZO SRLQWYV

%DWKLQJ DQG &OHDQLQ
ZDWHU GUDZO SRLQWYV

6ROXWLRQV

SLYR MBPYXFWLRQ RI FHPHQW SODWIRU

) LIWVRRGIVIRKIGB HAWQRG VWDIQDWLRQ RI
(QVXULQJ 330 PJ SHU OLWUH RI

3 ARV WALERAEDWY wkH

6DQLWDU\N VXUYH\ WR EH FRQGXFWHG
,OOHJDO FRQQHFWLRQV WR EH UHPRY

$IWHU




,PSDFW RI &OLPDWH &KDQJH RQ ZDWH

, VVXHV

J)ODVK IORRGV FORXG
GDPDJH ZDWHU VXSSO\
DQG WKHUHE\ ZDWHU FR

, QFUHDVHG ZDWHU WH
FDXVH H[FHVVY DOJDH JU
UHGXFH GULQNLQJ ZDWH

YHIRUH

BROXWLRQV

E X4OWONW K HF VR\ORRI@KHN WDQNV ZLOO EH 1L
LDQG DXMANHE W XB$O\ ZLOO EH HIIHFWI
QWDVWH. QDWLRQ

HW WR EH DUUDQJHG

*HQV
'IDQS'M?H iy %ﬁ&%ﬁ%UDWLRQ RI ZDWHU
Uzsrvkﬁ('%% K EFRPwLrQ

$OWHUODWH VRXUFH Rl ZDWHU VXSSO

$IWHU




&DSDFLW\ EXLOGLQJ DQG /RQJ 7THUP 5HPHC




&DSDFLW\ EXLOGLQJ DQG /RQJ 7THUP 5HPHC

DUJHW *URXS 6RXUFH LVWULEXWLRQ +RXVH +ROG
%: 2: +3 0LQL 83 2+7 3) +6&

RWHFWLRQ ODLUGQGWRWEOWH )G
WHU $XGLW 094 ODLQWHQDQFH DQG
':DWHU $XGLW| 096

3+ (" 2IILFLDOE%J

3URWHFWLRQ DQG BDORQYWHWDRBH&UHDWLRQ RI DZDUHQ
696 ODLQWHQDQFH+DXQBEQH 3UDFWLFHV D
'DWHU $XGLW WBHWOGDWHG GLVHDVHV

IRFDO %RG\
2I1ILFLDOV

ODLQWHQDQFH&NB®BGWLRQ RI DZDUHQ®
9:6& ‘DWHU $XGLW +\JLHQH 3UDFWLFHV D
UHODWHG GLVHDVHYV

&UHDWLRQ RI DZDUHQ
+\JLHQH 3UDFWLFHYV |z
GLVHDVHV )7. WHVWL

‘RPHQ 6HOI|+HOS
*URXSV

&UHDWLRQ RI DZDUHQ
+\JLHQH 3UDFWLFHV D
UHODWHG GLVHDVHYV

3ULPDU\ +HDOWK
&HQWUH

&UHDWLRQ RI DZDUHQ
+\JLHQH 3UDFWLFHV D
UHODWHG GLVHDVH

6FKRRO 7THOFKHUV
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