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About 500,000 tube wells provide 
water to about 11 million people in 
Terai, which is about half of the 
national population.

 90 % of the people in the Terai 
use groundwater as their primary 
source for drinking water.



Providing clean drinking water 
and developing ground water 
resources for agriculture are 
significant challenges.



Arsenic in Groundwater is one 
of the challenging issues. 

18,635



Formulation of the Project
A report “Options for Hydrogeological 

Investigations on Arsenic Occurrence in 

Groundwater in Nepal” submitted to 

UNICEF-Nepal, NASC and U.S. Embassy by 

David Clark and John W. Whitney (USGS) 

made following recommendations.



Recommendations
• Create an integrated database with the existing arsenic 

test data with positions of  wells tested and use GIS to 
plot data in the map.

• Identify the source of the arsenic upstream from the 
Terai. Collect, identify, and chemically analyze 
potential arsenic source rocks and sediments.

• A detailed geochemical and hydrological 
characterization of the contaminated aquifers is 
necessary to understand why the aquifers are 
contaminated in some areas, but not in others.

• Water level monitoring of paired shallow and deep 
wells in the Terai to characterize where shallow and 
deeper aquifers are confined or connected.



Create an integrated database with the existing arsenic 

test data and other collected data. Obtain accurate 

positions of all wells tested, past and future, with Global 

Positioning System (GPS) units. Use Geographic 

Information System (GIS) software to plot data in order 

to identify information gaps and map areas with higher 

arsenic concentrations. Use the database to plan future 

well testing and health surveys.



Core Team

Project Coordinator Roshan R. Shrestha, PhD

Team Leader / System specialistBhushan R. Shrestha, PhD

Geostatistician Kabita B. Shrestha, PhD

Maps & Spatial Data Preparation Keshav Paudel

Archana Pradhan

Data acquisition & Data Management Prajwal Shrestha

Programmer Rabin Shrestha

Office assistant Binod Dhungana

Editors Bhushan R. Shrestha

John W. Whitney, PhD

Kabita B. Shrestha



Authors
Roshan R. Shrestha, PhD ENPHO (Chairman)

Bhushan R. Shrestha, PhD ENPHO

Kabita B. Shrestha, PhD ENPHO

John W. Whitney, PhD USGS

Van S. Williams, PhD USGS

Nirmal Tandukar DWSS

Anil Pokharel NEWAH

Suresh D. Shrestha, PhD T.U.



Task Force Members

Mr. Avadh K. Mishra DWSS

Mr. Madhav Pahari UNICEF

Ms. Kalawati Pokhrel RWSSSP

Dr. Ram Bahadur Shah T.U.

Mr. Mohan Singh Khadka DoI

Representative NRCS

Representative NEWAH / ISET

Representative ENPHO



1. Compile all available analyses of water 
tested for arsenic in the Terai region.

2. Edit the data entries

3. Check location information for each entry

4. Add GPS location information where 
feasible

Objectives



4. Add GPS location information where feasible

5. Display arsenic data on maps

6. Interpret and display some statistical parameters 
of the arsenic data

7. Produce a report on the state of arsenic in Nepal 
– 2003 that includes a CD-ROM of an integrated 
national database of arsenic tested tube wells.

Objective contd……….



Output of the Project

•A Report “The State of Arsenic in Nepal – 2003”

•An integrated database of arsenic tested tube wells

•Georeferenced digital maps of twenty districts of 
Terai 
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Arsenic Concentration and Depth of Tube Well
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Vulnerability to Arsenic

Arsenic vulnerability was defined based on the 
percentage of arsenic tested tube wells exceeding the 
WHO Guideline.
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Level of uncertainty

• High uncertainty <=5%
• Medium uncertainty 6-25%
• Low uncertainty 26-50%
• Very low uncertainty >50%

Level of uncertainty was defined based on proportion of 
household using arsenic tested tube wells to total households.











Ramgram Municipality (445) Nawalparasi

Manari VDC (69) Nawalparasi

Swathi VDC (68) Nawalparasi

Tilakpur VDC (62) Nawalparasi

Sunwal VDC (46) Nawalparasi

Mahendrakot VDC (38) Kapilbastu

Jahada VDC (31) Nawalparasi

Rampur Khap VDC (28) Rautahat

Devadaha VDC (28) Rupandehi

Sangrampur VDC  (26) Rautahat

10 Hotspots VDC / Municipalities
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Recommendation
•Standardization of data format

•Data management in organization level

•Collection and error correction of location data

•Determining confidence level of arsenic field kits

•Regular monitoring of wells with arsenic 
concentration between 11 – 50 ppb

•Establishment of a center for integrated database 
of arsenic tested wells



•Strengthening  district level arsenic steering 
committees

•Use of the database in developing arsenic mitigation 
strategy

•Testing of arsenic in additional tube wells

•Evaluation of arsenic hotspots and anomalous data

•Data analysis of arsenic concentration at local level

•Incorporation of basic health related data in the 
national arsenic database

Recommendation Contd………….
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