Towards for-profit testing of groundwater for arsenic in South Asia
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Potentially high-arsenic groundwater based on climate and geology
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Bihar (India), Araihazar (Bangladesh), and Irrawaddy (Myanmar) in 2012
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Field-kit arsenic results for 3 villages

Bihar Araihazar Irrawaddy

Spatial variability complicates prediction
but also provides opportunity for well-switching

Half the wells high in As, but >90% of households
within 100 m o f low-As well



Depth distribution of As within two villages




Well depth (ft)

Aquifer consistently low in As beyond a geological transition

Change in drilling

method at ~ 300 ft




Well depth (ft)
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Depth to low-arsenic groundwater varies from one village to the next




Two forms of exposure reduction dominate all others combined

EPIDEMIOLOGY

ORUIV

Excessive levels of arsenic in drinking water

Ensuring safe Drinking Water is a vast health problem in Southeast Asia.

Several viable approaches to mitigation

I n B a n g I a d es h could drastically reduce arsenic exposure,
but they all require periodic testing.
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Well switching
29%

Population still exposed
57%

Piped water systemil
Rainwater collector
Pond sand filter
Dug well

Arsenic removal unit——

Ahmed et al., Science, 2006



Well status according to households

Bihar Araihazar Irrawaddy
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Tubewell status according to field kit (n=25,004)
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Wells continue to be installed but are not tested

Bihar Araihazar Irrawaddy
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Priority no. 1 for exposure reduction: testing!
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Results posted relative to WHO guideline AND national standard
0to 10 ug/L 10-50 ug/L over 50 ug/L




Cost of testing in Bangladesh (30,000)

: GPS
Field : USS$2.40/test

. unit
supplies

Compare with US$100-300 paid by household for a 100-300 ft tubewell

USS22 million for testing 10 million tubewells vs. >USS1 billion spent by households



Replace tester salary with household contribution as an incentive
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1,500 households in 25 villages offered a test at 10, 20, 30, 40, 50 Rs.
(USS0.20-1.00)




Google Earth map of viIIage to generate interest and disseminate results
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Decline in household interest with price in Bihar
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Test price (Rs.)

purchasing test

Proportion of households

Testing 10-20 wells/day at 20 Rs (S0.40) ea. = 200-400 Rs/day ($4-8/day)
Need to subsidize ~80% of total cost, including quality control



Outline

Spatial distribution of arsenic within villages of India, Bangladesh, and Myanmar
>90% of villagers within walking/drilling distance of low-As groundwater

Relative impact of different forms of As mitigation
Wells-switching and deep community wells dominate by far

Status of tubewells according to households
60-90% unknown due to lack of testing

Need for year-round availability of field-kit testing
~5% annual replacement

Cost of quality-controlled testing in Bangladesh
~USS2.40 including stainless steel placard

Household contribution to cover tester salary in India
~SUS0.40 per test
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Population exposed may have increased due to lack of testing

EPIDEMIOLOGY
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Excessive levels of arsenic in drinking water

Ensuring safe Drinking Water is a vast health problem in Southeast Asia.

Several viable approaches to mitigation

I n B a n g I a d es h could drastically reduce arsenic exposure,
but they all require periodic testing.
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Well switching
29%

Population still exposed
57%

Piped water systemil
Rainwater collector
Pond sand filter
Dug well

Arsenic removal unit——
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Quality control with repeated field testing and laboratory measurements

0to 10 ug/L 10-50 ug/L over 50 ug/L

Overall (n=491)
8% of green wells mislabeled red
4% of red wells mislabeled green

14%

n=125 n=176 n=190



