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Key feature: highly heterogeneous distribution of contaminants

Soil lead (Pb) in the Andes Well-water arsenic (As) in Bangladesh Well-water fluoride (F) in Punjab
Landes et al. in prep. van Geen et al. Sci Tot Env 2014 Kumar et al. in prep
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therefore, local participation is key for impact

Soil lead (Pb) in the Andes Well-water arsenic (As) in Bangladesh Well-water fluoride (F) in Punjab
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Health effects of chronic exposure to arsenic

beyond skin lesions, cancers, amputations: cardio-vascular disease
all-cause deaths almost twice as high when drinking >150 ug/L As
compared to <10 ug/L (WHO guideline) in Araihazar, Bangladesh
=> about 20% of deaths in population

Argos et al. The Lancet 2010; Chen et al. BMJ 2011

Also dose-response relationships for reduced intellectual function in children
Wasserman et al. Env. Health Perspect. 2004

9% loss in household income per income earner exposed to As
Pitt et al. PSTC Working Paper Series 2012-02



Modified from Amini et al. 
Env. Sci. Technol. 2008

WHO guideline

Where groundwater could be high in arsenic



Population exposed to As in drinking water (millions)

Country >50 mg/L         >10 mg/L      per capita GNI*

1. Bangladesh 27 50 520 
2. India 11 30 1,070
3. China 5.6 15 2,940
4. USA 3.0 30 47,580
5. Myanmar 2.5 ?
6. Pakistan 2.0 980
7. Argentina 2.0 7,200
8. Vietnam 1.5 ? 890
9. Nepal 0.6 2.5 400

10. Cambodia 0.5 0.6 600
.
.
.

TOTAL 58 144

*http://siteresources.worldbank.org/DATASTATISTICS/Resources/GNIPC.pdf



Two countries affected by elevated arsenic in well water



Bangladesh 50 mg/L
WHO 10 mg/L
US EPA 10 mg/L
NJ 5 mg/L

New Jersey

Araihazar

Health-based standards and guidelines



Install a 300 ft well by hand in a single day ($1/ft)



0-10 ug/L    >10-50 ug/L                            >50 ug/L

ITS Econo-Quick
~$90 for 300 tests
Hand-held GPS 
for data entry

Testing wells with field-kits

Kazi Matin Ahmed, Ershad Bin Ahmed, U Dhaka



0-10 ug/L    >10-50 ug/L                            >50 ug/L

A field kit is not perfect



Perceived status 2012-13
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But only with fied kit can status of millions of wells be tracked



Field-kit arsenic 2012-13

N=48,790

<10 ug/L

>10-50 ug/L

>50 ug/L



Arsenic (mg/L)

<10
>10-50

>50

Status important for mitigation
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50% of wells unsafe but 90% of households within 100 m of safe well



Not all wells are privately installed



Deep (>150 m) wells take a week to drill by a larger team



Deep wells also important for mitigation



http://www.nj.gov/dep/dsr/pwta/







Why not decouple location and measurement for individual wells?

<      2 miles      >


