
PROCEEDINGS OF INTERNATIONAL WORKSHOP ON “MITIGATIN G 
EFFECTS OF GEOGENIC CONTAMINANTS (MEGC)” HELD AT CS IR-NEERI, 

NAGPUR DURING 22nd to 23rd FEB, 2012 
 

INAUGURAL SESSION:  
 
Geogenic contamination refers to naturally occurring elevated concentrations of certain 
elements in groundwater (such as arsenic, fluoride, iron, uranium, selenium etc which have 
adverse health effect on humans consuming this water.  The most wide-spread geogenic 
contaminants are arsenic, fluoride, iron and emerging contaminants such as strontium, 
selenium, silica and uranium, affecting the health of millions of people worldwide. 
 
There are growing concerns of health significance due to exposure to emerging geogenic 
contaminants such as selenium in India and other countries. In this context, a 2-day workshop 
during February 22-23, 2012 was organized at CSIR-NEERI, Nagpur, India with support 
from Ministry of Drinking Water and Sanitation, (MDWS), Government of India, UNICEF, 
WHO and International Water Association (IWA) to deliberate on issues related to geogenic 
contaminants with particular reference to fluoride, iron, selenium etc. for the participants 
from countries affected with geogenic contaminants to discuss and share experience 
particularly on preventive/mitigation measures undertaken to minimise health effects.  This 
workshop was held as a sequel to the workshop being organised in Kolkata, India during 
February 18-20, 2012 to discuss arsenic contamination.  
 
The inaugural session commenced with lighting of the lamp by Mrs Vilasini Ramachandran, 
IAS, Secretary, Mr T.M. Vijay Bhaskar, IAS, Joint Secretary, Ministry of Drinking Water 
and Sanitation, Dr. S .R. Wate, Director, CSIR-NEERI and Dr. Aidan Cronin, Wash 
Specialist, UNICEF.  
 

 

 

 
 



Welcome address: Dr. S.R. Wate, Director, CSIR-NEERI 
 
Dr S.R. Wate welcomed all the delegates to the International Workshop. He pointed out the 
fact that sustainable use of groundwater and water quality issues are of primary concern these 
days.  Rapid increase in geogenic contamination both in terms of geographical spread and 
concentrations is having adverse health effects.  He also pointed out that the technologies 
being developed should be an aid to the rural people in providing them with safe drinking 
water. He also said that technologies like the Nalgonda technique, iron removal plant; 
NEERI-ZAR being developed in NEERI was installed at various places in India to serve the 
people with safe drinking water. He also pointed out that to tackle drinking water quality 
problems, efforts should be made for greater reliance on surface water sources over the 
groundwater sources. Impact of safe drinking water and sanitation has direct link with disease 
burden. Effective IEC activities are very important to create awareness among the 
community.  He also highlighted the issue that microbial contamination is also important 
besides the geogenic contamination.    
 
About the workshop: Dr. Pawan Labhasetwar, Scientist and Head, WT&M Division, 
CSIR-NEERI 
 
Dr. Pawan Labhasetwar, Organizing Secretary, MEGC gave the audience a brief note about 
the workshop. Exposure to microbiological contaminants is very high with almost 1.2 million 
death due to diarrhea very year, however, disease burden due to geogenic contaminants 
particularly due to arsenic and fluoride are increasing rapidly. He then briefed about the 
entire workshop sessions. He said that this workshop will be enriched by the inputs from 
various experts in water sector community and expressed the hope that this workshop will 
prove useful and yield outcomes and resolve problems faced by the people. 
 
Geogenic Contaminants: Priorities of Government of India: Mr. T. M. Vijay Bhaskar, 
Joint Secretary, Ministry of Drinking Water and Sanitation 
 
Mr. T.M. Vijay Bhaskar, IAS, Joint Secretary addressed the gathering regarding the priorities 
of Government India. He pointed out that the Government of India has taken an initiative to 
check the geogenic contaminants in drinking water by starting the Bharat Nirman Programme 
in India targeting five major geogenic contaminants viz arsenic, fluoride, iron, nitrate and 
salinity.  He said that even  by 2012 they were not  able to cover all habitations affected by  
these 5 geogenic contaminants . He also pointed out that the major technique to tackle these 
geogenic contaminants would be the dilution method. The dilution method is cost effective 
method which aims at mitigating the geogenic contaminants in the problem causing areas. He 
also said that the technologies being developed should be cost effective and easily available 
to the rural people for easy adoption of the technologies. 
 
Geogenic Contaminants: International Status: Dr. Aidan Cronin, WASH Specialist, 
UNICEF, Delhi 
 
Dr Aidan Cronin talked about the International Status of the geogenic contaminants. He 
focused upon the fluoride issue which has now become a global issue. He in his presentation 
had pointed out that the fluoride is affecting most of the countries in the World out which the 
badly effected countries are India and China. Communities are the key to provide good water 
quality by adopting the holistic approach. Water Safety plan has to be implemented in order 



to meet the health based targets and to check for the risk due to contaminants and provide 
sufficient quantity of water to the people. 
 

 

 

Inaugural Address: Mrs. Vilasini Ramachandran, Secretary, Ministry of Drinking 
Water and Sanitation  
 
The guest of Honor, Mrs Vilasini Ramachandran, IAS, Secretary, Ministry of Drinking Water 
and Sanitation welcomed all the delegates to the International workshop. Secretary 
emphasized on the importance of safe drinking water for human life and stated that the 
drinking water along with sanitation are core aspects and priorities of Government of India. 
Sanitation should be properly provided along with the drinking water. The major aim of 
Ministry of Drinking Water and Sanitation and the concerned Department of State 
governments are to provide safe drinking water to the rural people. She said that groundwater 
is the easiest accessible source for drinking water, agriculture and industry. Sustainability of 
groundwater is a major challenge which is being aggravated by deteriorating quality of 
groundwater. She also said that the technology interventions should keep in mind the 
community so that they are made user friendly to mitigate the geogenic contaminants. She 
also pointed out the research studies being carried out should involve the water budgeting 
aspects. To tackle drinking water quality, one approach that should be adopted is to prioritize 
the projects involving water quality in the 12th five year plan. State governments should take 
effective and affordable approach by involving PHEDs and R&D Institutions. Efforts are 
particularly needed for awareness generation, community participation and management to 
ensure safe drinking water supply.  
 

 



At the end of the inaugural session, the vote of thanks was proposed by Dr. Paras 
Pujari, Senior Scientist, CSIR-NEERI 
 
Technical Session I: Sources and Geographical Distribution of Geogenic Contaminants 
 
Chairperson: Mrs. Vilasini Ramachandran, IAS, Secretary, MDWS 
Co-Chairperson: Dr. S.R. Wate, Director, CSIR-NEERI 
 
There were four presentations in this session which focused mainly upon the emerging trends 
of geogenic contaminants in India 
 
Status of habitation affected with geogenic contaminants and provision of safe water 
supply: Mr. T.M. Vijay Bhaskar, IAS, Joint Secretary, MDWS 
 
Mr T.M. Vijay Bhaskar gave an overview of the Indian Scenario on rural drinking water 
quality. He discussed the status of water quality affected habitations due to the geogenic 
contaminants. He also said that the over exploitation leads to the contamination of drinking 
water. Microbial contamination has become the emerging challenge these days. He suggested 
various possible interventions for quality-affected habitations in rural India. Some of them 
were: 
 

• Make BIS Standards for Drinking Water Quality (BIS-10500:1991) mandatory in a 
phased manner after necessary preparations. 

• Strengthen monitoring mechanism 
• Phased calendar of implementation to achieve prescribed drinking water quality 

standards for all the sources 
• Stand-alone systems could solve consumption point problems but these are only 

temporary solutions for production point problems 
• The best solution to address water quality problems with health related issues is to 

provide alternate safe water from surface water sources 
 
Emerging trends of Selenium, Strontium, Silica and Uranium in drinking water sources 
in India: Mr. D. Rajasekhar, Deputy Advisor (WQ), M DWS 
 
Mr D. Rajasekar presented various emerging trends of Selenium, Strontium, Silica and 
Uranium in drinking water sources in India. He discussed various health hazards associated 
with these geogenic contaminants. He also gave brief note on the concentration of these 
contaminants in various states affected due to these contaminants. He threw light on the 
following points: 
 

� More detailed and scientific study is required to establish the levels of contamination 
and the reasons for occurrence. 

� The Hydro-geo-morphological (HGM) maps could be used for studying possible 
leaching pathways 

� The Government is proposing to establish a Centre of Excellence for Water Quality in 
CSIR-NEERI, Nagpur with two Zonal offices one each specialized for Fluoride 
(Delhi) and Arsenic (Kolkata) issues. 

� This Centre would identify such critical areas and conduct water quality monitoring  
� Newer areas for heavy metals detection around kimberlite ore formations would be 

explored 



 

 

 

Fluoride in drinking water: A global perspective: Prof. A.K. Gupta, IIT, Kharagpur 
 
He discussed that there are three core issues of Indian drinking water scenario viz. scarcity, 
salinity and excess fluoride. The most widespread problem causing maximum suffering to a 
large segment of rural population is fluoride. India and China are the worst affected countries 
due to fluoride problem. He said the major issues of concern these days are: 
 

� High fluoride concentration in groundwater beyond the permissible limit of 1.5 mg/L 
is a major issue affecting a large segment of rural population of India 

� Reported fluoride level in India ranges from 0.5 to 48 mg/l  
� More than 200 districts in 20 states of India are affected by fluoride pollution in 

drinking water 
 
Significance of geogenic contaminants and water management strategies: Mrs. Payden, 
WHO, Delhi 
 
She focused on the current challenges being faced by the departments in order to provide safe 
drinking water quality to the rural people. She also said that contaminants are both manmade 
and naturally occurring. In many affected areas, alternative drinking water sources are either 
not available or contaminated with other pollutants. Groundwater depletion is rapid due to 
which there are adverse changes in water quality. Rapid population growth, unplanned 
urbanisation, industry waste, excessive use of pesticides and fertilizers in agriculture and 
climate change are main reasons for groundwater depletion. She also said that there are 
inadequate or lack of laws and regulations. She focussed on following aspects for addressing 
the geogenic contaminants in drinking water:  
 

• Awareness and involvement of the users 
• Validation of the performance of removal technologies 
• Technical support to the O&M of the treatment units 
• Water testing/laboratory services for water quality monitoring to verify that the units 

are working 
• Long term solution should be the ultimate goal 

 
 



Technical Session II: Health Effects and Risk Assessment of Geogenic Contaminants 
 
Chairperson: Dr. Richard Johnston 
Co-Chairperson:  Dr. Nitin Labhsetwar 
 
In this session, four presentations were made on the health effects of geogenic contaminants. 
 

 
 

Health effects of geogenic contaminants: Dr. A. Gunasekar, WHO, Delhi 
 
He explained various naturally occurring chemicals in water with the established guidelines. 
He also explained the calculation of guideline value for various chemicals in drinking water. 
He said that no guideline value is established for these naturally occurring chemicals which 
are of health concern in India. 
 
Dental Fluorosis: Diagnosis and management: Dr. Samir Dutta, Govt. Dental College, 
Rohtak 
 
He presented various problems caused by fluoride in teeth. Recent literature shows 
involvement of gastric mucosa, kidneys, thyroid gland, nervous system, reproductive system, 
RBCs, and ligaments. He also explained that fluoride can penetrate the fetal blood brain 
barrier and accumulate in cerebral tissue before birth, thereby apparently affecting the 
intelligence of children.  He carried out a study with the aim of finding the correlation 
between dental fluorosis and intellectual status in children of endemic fluorosis zones of 
Haryana. A strong correlation was found between IQ and dental fluorosis i.e. fluoride intake 
in the study.  Based on the allocation of fluoride content in water, a combination of dilution 
technologies using water reuse and water treatment are applied for fluorosis mitigation in 
boarding schools in Western Madhya Pradesh.  He also presented simple diagnostic tool to 
determine prevalence of dental fluorosis. 
 
Nutrition supplementation for Fluorosis mitigation: Dr. Tapas Chakma, RMRCT, 
Jabalpur 
 
He explained how successfully the fluoride problem was mitigated and skeletal fluorosis was 
reversed in Mandla District in Madhya Pradesh, Central India. He pointed out that there were 
many recommendations given to the MP government like providing an alternative water 



source by closing all contaminated hand pumps and to supplement Calcium, Vitamin C, D3, 
Iron with frequent dietary counseling and health education. Dr. Chakma has shown results of 
nutrition supplementation and other control measures adopted in reversing skeletal fluorosis 
in 10-year study including continuous follow up of those affected with skeletal fluorosis. He 
concluded by saying that integrated multi-sectoral approach is essential for fluorosis control. 
Micronutrient supplement is mandatory for fluorosis mitigation.  
 
Quantitative chemical risk assessment and health based targets for fluoride: Dr. Pawan 
Labhasetwar, CSIR-NEERI 
 
Dr Pawan Labhasetwar focused on the need for health based targets with the concept of 
integrated fluorosis mitigation. He explained how the quantitative chemical risk assessment is 
carried out to estimate the magnitude of effect the chemical risk contaminants and DALY 
(disability adjusted life years) calculation to determine priority areas of intervention. He 
focused on various fluorosis mitigation measures carried out for mitigating the health hazards 
due to fluorosis. He then concluded his presentation with the following points: 
 

• To control fluorosis total daily consumption from all exposure routes (water and food) 
must be considered,  

• The most vulnerable population group to fluorosis are children 
• Quantifying chemical risk is essential for appropriate risk management strategies 

required for reducing fluorosis, 
• QCRA health based risk approach is essential for water quality target setting 
• Community based local communication tools should be adopted for effective fluorosis 

mitigation 
 
After the end of the two technical sessions, the poster session was inaugurated by Mrs 
Vilasini Ramachandran 
 

 
 

Technical Session III: Monitoring, Surveillance and Risk Management   
 
Chairperson: Mr. T.M. Vijay Bhaskar 
Co-Chairperson:  Dr. Gregor Von Medeazza 



The presentations in this technical session focused on various monitoring and management 
options of geogenic contaminants 
 

 

 

Monitoring and management of geogenic contaminants: Dr. Richard Johnston, 
EAWAG, Switzerland 
 
He said that contaminant mobility depends on certain geochemical and climatic conditions. 
For this, the geostatistical modeling of water quality is very important for testing and 
validation of mitigation options. In this context, he explained various regional models. He 
presented various guidelines and toolbox on mitigation strategies as follows: 
 

• Suitable technologies, As and F removal systems 
• Behaviour Change 

• Acceptance studies 
• Population surveys 
• Persuasion campaigns 
• Targeted interventions 

• Institutional Analysis 
• Stakeholder surveys 
• Socio-economic support 

 
Sources and mechanism of high fluoride in granitic area: Possible mitigation strategies: 
Dr. D.V. Reddy, NGRI, Hyderabad 
 
An important point focused upon by Dr Reddy was the artificial recharge option for 
mitigating fluoride in groundwater. He explained this with the help of a case study in Andhra 
Pradesh. He pointed out that increase in chloride concentration in the groundwater flow 
direction indicate that the artificial recharge is diluting the groundwater chloride. Similarly, it 
is possible to reduce the fluoride concentration in ground water using recharge. 



 

 

Preventing Fluorosis in children by therapeutic regimen and dietary interventions: Er. 
J.K. Bassin, CSIR-NEERI, Delhi 
 
His presentation aimed at a study in Rajasthan demonstrating reversal of fluorosis in children 
by a fairly cheap and simple to follow therapeutic regimen. Their study was aimed at 
following: 
 

• To demonstrate efficacy of the treatment proposed in earlier pilot study on a large 
sample with adequate control 

• To convince the villagers that fluorosis is curable by simple but regular medication  
• Attempt to educate them to use domestic defluoridation techniques 
• Educate them to modify their diet to prevent fluorosis 

 
He presented the study methodology and outcomes of the study. 
 
Geochemical and fluoride removal studies on fluoride contaminated water: Prof. M. 
Sudhakar Rao, IISC, Bangalore 
 
He presented a new method to treat fluoride-contaminated water (fluoride contamination 
range of 2 to 5.5 ppm) using non-toxic magnesium oxide developed at the Indian Institute of 
Science, Bangalore, India. A simple to use domestic de-fluoridation unit (DDU) has been 
developed to treat 15 litres of fluoride-contaminated water at individual household level. Re-
use of magnesium oxide sludge in civil engineering applications are being examined. The 
method does not involve any regeneration process and thus avoids generation of corrosive 
and toxic wastes.  
 
Technological options for Iron and Fluoride removal: Er. S.P. Andey, CSIR-NEERI 
 
His presentation aimed at enlightening the delegates with the fluoride and iron removal 
technologies to provide safe water supply.  Various technologies were as follows: 
• Defluoridation technology 
• Nalgonda Technique 
• Activated Alumina 
• Electrolytic  Defluoridation 
• Chemo Defluoridation 



He highlighted advantages and limitations of these technologies fluoride removal from water 
at optimum pH of 5.0-5.5. The capacity is a function of size, shape and porous structure, 
fluoride concentration and pH of water. He then presented the next method which is the 
electrolytic defluoridation method which is useful for safe water supply in fluoride affected 
areas. This technology can be easily operated by unskilled persons also. It has low 
maintenance and less quantity of sludge is generated. It produces potable water with palatable 
taste. With the funding of UNICEF, 16 plants have been installed in MP. NEERI-ZAR is a 
domestic iron removal plant. 20 plants were installed in Tadoba Tiger Reserve Forest for 
supply of water to forest guards. 
 
Discussion and recommendations based on first day of workshop proceedings –  
Chaired by Mrs. Vilasini Ramachandran, IAS, Secretary, MDWS, Delhi and Mr. T.M. 
Vijay Bhaskar, IAS, Joint Secretary, MDWS, Delhi 
 
Recommendations: 
 
At the end of the day, the recommendations were given by the Honorable Secretary Mrs 
Vilasini Ramachandran and Mr T.M. Vijay Bhaskar based on the first day if the workshop: 
 
Mrs Vilasini Ramachandran: 
 
Mrs Vilasini Ramachandran has made following recommendations:  
 
1. Any planning of data can be done only if there is  robust of data and true analysis of the 

data. There is lack of data in many sectors of the government which is an important 
issue. Hence, capacity building should be carried out to create robust data. Persons 
involved in the field work should have the true knowledge about the type of data being 
collected. They should also be aware for what purpose the data is being collected. 
There should be capacity building to increase the awareness regarding the protocol to 
be followed while carrying out the analysis work.  

2. The country lacks sufficient mandatory regulations for groundwater. Hence, some 
mandatory regulations have to be formulated by the government. 

3. If water is withdrawn from ground, then at the same time there should be recharge to 
groundwater to sustain it.  

4. Easy solution for providing safe water is the surface water sources but it is time 
consuming and involves lot of capital. Hence, new technologies have to be developed 
which are to be sufficiently validated and cost-effective.  

5. Good sectoral coordination should be set up between health and PHED’s that enables 
the state government agencies in regularly monitoring the water quality outcomes in the 
affected areas.  

6. There should be good partnership with the industries to bring in the knowledge and 
experience which the industry people hold in order to develop new and innovative 
technologies for mitigating the prevailing contaminants in drinking water. 

7. Improving sanitation should be an integral part of holistic water management.  
 
 
 
 
 
 



Mr. T.M. Vijay Bhaskar: 
 
Following recommendations were made by Mr. T.M. Vijay Bhaskar: 
 
1. Research should focus on the statistical modeling for water quality data analysis and 

interpretation and this should be the main focus of learning 
2. Dilution of geogenic contaminants through artificial recharge technique is extremely 

important and should be practiced widely in geogenic contaminated area.  Wherever 
feasible, artificial recharge method should be undertaken for dilution of the geogenic 
contaminants, especially for fluoride since this could yield simple and low cost solution 
for drinking water quality problems.  Design of structures for recharge would be a 
promising area for dilution. 

3. In order to provide safe drinking water, a holistic approach has to be adopted by all the 
agencies. Long term solution for tackling water quality problems is alternate safe 
surface water source supply.  

4. The technologies being developed should be for communities and be  easily available to 
the common man at low cost especially in the rural areas. Individual technologies can 
be marketed through private sector. 

5. Regular water quality analysis of the water sources should be insisted for all water 
treatment technologies.  

6. Community participation in the government system is needed to get the right data for 
the proper implementation of the schemes. All the departments dealing with water 
should come together and share the data for better and timely implementations.  

7. Community engagement prior to and during any water supply scheme should be 
ensured for sustainability of such schemes.  

 

 

 

Technical Session IV: Mitigation / Technology Options 
 
Chairperson: Dr. Tapan Chakrabarti 
Co-Chairperson: Mr. Yusuf Kabir 
 
 



Technologies for mitigation of geogenic contaminants: Dr. Annette Johnson, EAWAG, 
Switzerland 
 
Her presentation focused upon the following aspects: 
 
• Mitigating framework with Holistic approach required 
• Mitigation measures are not only the technology but on behavior change, acceptance 

from the community and Institutional support 
• Behavior change: Believes of set of people.  Behavioral change model RANAS – Risk, 

attitude, norms, maintenance beliefs 
• Preference of the community and Stakeholders consultation on pricing 
• Partners involvement in planning  
 

 

 
Combination of electrocoagulation and activated alumina for fluoride removal: Prof. 
Anirban Gupta, BESU, Howrah 
 
Dr. Anirban Gupta said that the most effective intervention for chronic Fluorosis is to stop 
consumption of fluoride contaminated water. He also pointed out that long term remediations 
not only need large fund allocation but also need long time to implement the particular 
remediation. So technologies developed should be efficient, consistent and reliable which 
should be culturally acceptable and accessible from every house.  He explained the electro 
coagulation technology and also presented the shortcomings of Activated Alumina 
technology and focused upon the fact that the regeneration is practically difficult. Field bed 
operations are preferred in many cases with aluminium hydroxide being generated in situ. He 
presented a case study of West Bengal where technology is implemented and it is being 
operated and maintained by the community by collecting suitable water tariff.  
 
Developing Water Technology: From Research Laboratory to Masses in the Field: Dr. 
Arup Sengupta, Lehigh University, USA 
 
He presented about the technology which was implemented in Cambodia. He explained about 
the anion exchange resin used mitigation of the arsenic contaminants. He explained about the 
scalability of technology. He said that the technology implemented at Cambodia can be 
singly managed by a lady. The influent arsenic concentration was greater than 600mg/L while 
the effluent arsenic concentration was less than 5 mg/L. This showed how effective the 



arsenic selective polymer particles were. He also said that the activated alumina technology is 
a chemically unstable process. He concluded by posing a simple question: can there be a 
robust, cost effective adsorbent that removes arsenic and fluoride separately and whether it 
can be synthesized using the regionally available raw materials. 
 
Membrane technologies for removal of geogenic contaminants: Dr. Ulhas K Kharul, 
NCL, Pune 
 
His presentation gave an insight on the various membrane technologies available for removal 
of geogenic contaminants. He presented that membrane technology can remove a wide range 
of contaminants from water with high quality production. There is increased water safety by 
using membrane technology. He explained various membrane processes and their limitations 
and advantages. He concluded his presentation by saying that newer processes will be 
converted to successful technologies where growth drivers would be growing demand for 
high water quality. 
 
Technology accreditation, validation and certification: International experience: Mr. 
Vaneet Gupta, NSF, Gurgaon 
 
He explained how the accreditation and certification of technologies takes place. The 
certification process starts at the point where the manufacturer applies for certification. 
Various stages of certification processes are as follows: 
 
• Manufacturer first applies for certification and submits the product information 
• A peer review of product formulation is done  

• Performance of the material is conducted  
• Facility audit takes place after the above stages are completed  
• Finally, the certification is done after the product passes through the required peer 

review process 
 
He then concluded by presenting the certification process for iron reduction and fluoride 
reduction technologies. 
 
Community participation to mitigate field impacts of geogenic contaminants: Mr. Ayan 
Biswas, Arghyam, Bangalore 
 
He threw light on the community engagement / participation to mitigate the impacts of 
geogenic contaminants. He stressed upon the importance of community participation as it 
opens up the governance in taking better decisions. Affinity groups are the local level 
governance which is the key process elements. A holistic approach (Entry point activities) is 
to be adopted. He explained the water quality framework which consists of five phases 
starting from the assessment till implementation. Quality checks have like awareness 
generation and standardization of field testing kits and standardization of technologies and 
capacity building are to be frequently monitored. He concluded by saying that sustainability 
depends on levels of participation and this participation has to be supplemented by capacity 
building. 
 
 
 



Technical Session V: Country / State Presentations 
 
Chairperson: Mr. D. Rajasekhar and Dr G S Toteja 
Co-Chairperson: Mr. Arnold Cole 
 
This session mainly concentrated upon the problems arising due to geogenic contaminants in 
various states and countries. 
 

 
 
Fluorosis mitigation: Experience in Ethiopia: Dr. Feleke Zewege, University of Addis 
Ababa, Ethiopia 
 
Dr Feleke started off his presentation with the effects of fluoride on human beings. He 
pointed out that prevention is better than cure because a proper health treatment is not 
available so a proper strategy has to be planned to avoid the fluoride in drinking water. 
Ethiopia is badly affected due to the fluoride in drinking water due to which many wells have 
been closed. The Government took an initiative which is the National Fluorosis Mitigation 
activities started by Ministry of Water and Energy. He explained that the Nalgonda technique 
developed by NEERI was adopted in various parts of Ethiopia to mitigate the contamination. 
In this regard, an initiative was started off by collaborating with NEERI by installing pilot 
plants of electrolytic defluoridation technology to provide safe drinking water to people in 
Ethiopia.  

Fluorosis mitigation: Experience in Madhya Pradesh: Er. N.P. Malviya, PHED, MP 
 
He showed that the fluoride is high in crops that are irrigated with fluoride contaminated 
groundwater. To tackle this problem, an initiative was taken up by PHED along with 
UNICEF. This sought to provide alternative water sources for drinking water which is the 
surface sources that are readily available. There has been continuous monitoring of these 
initiatives. The water testing was done before the installation of the handpump in the 
specified area.  An MoU has been signed between PHED-UNICEF-NEERI and RMRCT for 
fluoride mitigation. A manual on integrated Fluorosis mitigation was developed with CSIR-
NEERI. In connection with this, the further initiative was taken up by installing an 



electrolytic deflouridation plant in collaboration with NEERI to provide fluoride free water to 
the people. Later he presented the design of electro deflouridation plant (EDF). He said that 
EDF can be easily run by solar photovoltaic system with 4 numbers of solar panels. He 
concluded by explaining the installed EDF plants in Chhindwara district. 
 

 
 
Fluorosis mitigation: Experience in Chattisgarh: Er. A.K. Sahu, PHED, Durg  
 
Er A.K. Sahu presented the status of geogenic contamination in the Chattisgarh state. He said 
that Chhattisgarh has ample scope for development as the minerals like coal, iron, bauxite, 
limestone are available in abundant and availability of water has made it to an electricity 
surplus state. 188 habitations were affected due to fluoride in water. Iron is also a major 
contaminant in the state. There was no threat to drinking water in the state due to arsenic and 
nitrate. In this regard, various technologies have been developed for providing good quality 
water to the people living in the State. He explained the various technologies like Iron 
removal plant, fluoride technology and RO that have been installed in the state to provide 
safe and good quality water to the people.  
 
Fluorosis mitigation: Experience in Maharashtra: Mr. Sharad Rode and Mr Yadgirvar, 
Water and Sanitation Department, Nagpur 
 
He presented the current status of fluoride in India and Maharashtra. Almost 9798 villages in 
Maharashtra have been affected due to fluoride, iron, chloride, nitrate and TDS. Various 
measures have been taken up to mitigate fluoride as follows: 
 

• Individual water supply schemes 
• Regional rural water supply schemes 
• Dilution method 
• Installation of fluoride removal plant 

 



He also mentioned that three technologies were selected viz electro chemical method, reverse 
osmosis and bio filter media. Mr Yadgirvar had pointed out that NEERI-ZAR was installed in 
the state to mitigate the contamination which showed good results. 
 
Emerging geogenic contaminants in Punjab: Mrs Veenakshi Sharma, Water Supply 
and Sanitation Department, Chandigarh, Punjab 
 
She has said that the worst geogenic contaminant in Punjab is Uranium. Various actions 
taken by the department were as follows:  
 

• The department got analyzed 5 samples each in 141 blocks for the presence of 
uranium from BARC 

• Wherever a single sample has been found more than the permissible limit, all the 
forces having water supply schemes of that particular blocks are being analyzed 

 
From the analysis, BARC had claimed that the high salinity of water in the Malwa region acts 
as a catalyst for the uranium toxicity. Various technologies like reverse osmosis have been 
taken up in the state to mitigate the effect of uranium in the state. 
 
Programmes for mitigation of geogenic contaminants in India: Mr. Vineet Saini, DST, 
New Delhi 
 
He presented that the Water technology Initiative was initiated in the year 2007 by 
Department of Science and Technology to check the microbial contamination, contamination 
due to iron, fluoride and arsenic. He mainly stressed on the point that the technologies being 
developed should be taken from lab scale to the people. They approached in solving the 
problem as: 
 

• Winning water from sustainable resources 
• Augmentation of quality of water from available and accessible sources and  
• Renovation for recycle  

 
Ground water quality layer generation using GIS - Role of MDWS and NRSC/ISRO: 
Dr. S.K. Subramanian and Dr. G.S. Reddy, NRSC, Hyderabad 
 
These speakers showed the initiative that was taken up by NRSC for groundwater quality 
layer generation using GIS.  They presented the methodology how the groundwater layer is 
being generated from the present conditions. They are aiming at providing a national database 
to provide the water quality status in every state of India. 
 
Valedictory Function and Future Strategy and action plans 
 
The valedictory function aimed at providing the strategy and future action plans. In this 
session, various participants from the states shared their experiences, discussed the areas of 
concern.  Many participants from PHED’s and other state government agencies also shared 
their experiences and success stories of their state where the technology was successfully 
implemented.  The views of panelists and participants are provided below:   
 



 

 
Dr. S.R. Wate, Director, CSIR-NEERI: 
 
He said that this 2 day programme have given us a lot of knowledge about the prevailing 
problems in various states and countries.  The responsibilities on us to take the R&D in 
engineering to the field for application for the benefit of community. The technological 
progress has to be worked out along with economics and logistics to ensure sustainability. 
The researchers developing the technology should first understand the technology and the 
operation of technology.  He expected that at the end of 12th five year plan, he would expect 
more and more technologies to be developed to mitigate the arsenic and fluoride 
contaminants. Recovery has to be spotted at the first stage itself in order to prevent the 
problem at the initial stage itself.  
 
Dr. Richard Johnston, EAWAG: 
 
He said it is very sobering to see pictures of people suffering from fluoride problem.  It was 
impressive to see the good progress achieved with the integrated holistic interventions of how 
the public health can be improved and congratulated the people for their excellent work. 
Great progress has been seen in the collection and analysis of data in assessing drinking water 
quality.  Community participation as exphasised by Arghyam was a great move to involve the 
communities in the technology implementation. IEC activities to be carried out for shift in 
approach.  There should be a move from research to field implementation. The 
implementation should be strategic with government’s commitments for 2 yrs, and then there 
would be no problem in achieving tough and ambitious targets. 
 
Dr. Aidan Cronin, UNICEF 
 
Dr. Aidan Cronin emphasized on adoption of water safety plan approach.  Water safety plan 
has to be implemented in all the affected areas to identify the risks due to the contaminants 
ensuring 24×7 safe drinking water supply. There is an urgent need to prepare and follow a 
common drinking water quality monitoring protocol and standardize requirements for 
laboratories set up at various levels. There should be a cross validation of data that helps in 
focusing on the water quality status in various states. The agencies should forge themselves 
to build up partnerships with the industries and other international agencies to build a strong 
network. Community involvement is very important right from the inception stage to the post 
implementation stage of the technology.  
 



Dr. Feleke Zewege, Ethiopia 
 
He said that a lot of data is available in India for focusing the study on fluorosis. He 
requested that the practitioners and chemists should share their knowledge for building a 
uniform protocol. He urged for the need of a good national strategy with research on fluoride 
and arsenic to mitigate the contamination. Research should mainly focus on geochemical 
modeling for future intervention measures to mitigate contamination. All technologies have 
their advantages and disadvantages; hence we still need high capacity materials to minimize 
the cost. Finally, he stated that his visit would strengthen collaboration between Indian and 
Ethiopion Institutions to improve the drinking water quality in Ethiopia 
 
Mrs Payden, WHO, Delhi 
 
She said that the last two days were very productive.  She pointed out that there should be 
collaboration between various agencies and group of academics. Research is to be carried out 
on water quality and impacts on the health of the people. ICMR should do an inventory of all 
the researches done on fluoride and prepare a repository. More studies have to be done on the 
chemical contaminants exposure and health effects from food chains. An inter-sectoral 
collaboration would expand the best practices to larger scale. Mandatory regulations have to 
be set up at the state level to ensure sustainability. She suggested that a workshop could be 
organized in the community so that IEC material can be developed in discussion with the 
community people. 
 
Mr. A.K. Soni, WSSD, Punjab 
 
He said that it was his pleasure in attending the workshop. He said that this is a vital 
workshop that focuses on the effects due to geogenic contamination. The presentations were 
very knowledgeable and useful to the people attending the workshop. He stressed upon the 
uranium problem prevailing in Punjab. He also pointed out that RO plants removed 90% of 
the uranium in drinking water in Punjab. A quality management and sustainability has to be 
provided.  Focus should also be on sanitation, sustainability and quality management. He 
stressed upon the point of having a water security and water safety plan.  
 
Mr Yusuf Kabir came out with an observation urging the people to come out of the project 
mode while implementing technologies for mitigating effects of geogenic contaminants.  
 
Mr. D. Rajasekar, Deputy Advisor, MDWS, Delhi 
 
Mr D. Rajasekar made following recommendations: 
 

• Ministry of Drinking Water and Sanitation should have an inventory of the researches 
done 

• A brief critical analysis and self analysis of the results of water quality monitoring  
has to be carried out 

• Technology demonstrations should be cost effective and practice of technology 
should be expanded on a larger scale 

• A proper inter sectoral coordination to be set up for checking anthropogenic activities 
• Community participation is important so that the technology can be maintained by 

themselves 



• Uranium problem is a matter of concern these days hence, more R&D projects 
involving uranium have to be taken up 

 
The workshop concluded with vote of thanks proposed by Er Subhash P Andey, CSIR-
NEERI 


