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Introduction

e Arsenic referred to as the ‘King of Poisons’

e Millions are exposed to arsenic contaminated
groundwater - disproportionately high
populations are impacted in South and
Southeast Asia

e Generally considered a geogenic contaminant
(see Contamination of Water series); human
activity may impact arsenic release and/or
transport (Harvey et al., 2002)



Objectives TIDE E

e Become aware of the scale and importance
of arsenic pollution

e To explain the health implications of
drinking arsenic-contaminated groundwater

e To know the major controls on the global
distribution of arsenic



BACKGROUND



Background

e Geogenic arsenic contamination almost
unknown 50 years ago (WHO, 2018) (OA)

e WHO guide value is 10 pg/L for drinking
water; lower concentrations (<1 pg/L) are

being targeted in some locations
(Ahmad et al., 2020)
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Population exposure to arsenic

Country Population exposed to
As-contaminated
groundwater (>10ug/L)
1. Bangladesh 50 million 1
Largest
threeby | |2 India 18-30 million 3
number
expcsed 3. China 15 million 2
Nepal 13 million 2
Mexico 2 million 2
Argentina 2 million 2
Total: 94-220
million # 1Ravenscroft et al. (2007) 2Shaiji et al. (2020) 3Podgorski et al. (2020)
4Podgorski & Berg (2020)




HEALTH IMPLICATIONS OF
DRINKING ARSENIC-
CONTAMINATED GROUNDWATER



Exposure pathways TIDE
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Acute = high concentration
over a short period
Chronic = low concentration

e Chronic exposure though: over a long period

— Contaminated drinking water

e Acute and chronic As exposure

(tube wells)

— Crops irrigated/food prepared
with high-As water, including
rice (Xu et al., 2020) (OA)

(India Water Portal, 2008) (CC BY 2.0 license)

— Industrial processes: alloying agent, textiles,
preservatives
(WHO, 2018) (OA)



Chronic exposure to As

Chronic exposure implications (not a complete list):
e Respiratory
- Lung disease
e Neurological
-Neuropathy
e Dermatological

- Skin cancer

(India Water Portal, 2018) (CC BY 2.0 license)

- Arsenical keratosis
e Cardiovascular

- Heart disease; myocardial infarction
- Gangrene (WHO, 2018) (OA)



GLOBAL ARSENIC DISTRIBUTION
AND ITS CONTROLS



As occurence TIDE E

e Principally in alluvial aquifers (59%)
e Arsenic-affected basins:

— Weathering in upper catchment; high
sediment load

— Deep incision in delta
— Humid lower catchment; abundant OM

(Ravenscroft, 2007) (OA)
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Water types TIDE B

Four major explanations for As occurrence in
groundwater:

e Reductive-dissolution (RD) mechanism
e Alkali-desorption (AD) mechanism

e Sulphide-oxidation mechanisms

e Geothermal waters

(Ravenscroft, 2007) (OA)
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Arsenic distribution in Myanmar [lIDIE

e Elevated As
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SUMMARY



Summary

e Arsenic a worldwide problem, disproportionally
affecting populations in SE Asia

e Chronic exposure to As-contaminated groundwater
can lead to respiratory, neurological, dermatological
and cardiovascular issues

e Predictive models can be used to predict the
occurrence of groundwater arsenic based on river
basin types and surface characteristics (see for
example Podgorski et al., 2020)

e The four methods for As-occurrence in groundwater
include reductive dissolution, alkali-desorption,
sulphide oxidation and geothermal water



LEARNING EXERCISE



Learning exercise TDE

1. Summarize the health implications for chronic
exposure to As-contaminated groundwater.

2. What is the predominant mechanism for
arsenic mobilisation in Myanmar? Where else in
the world does this mechanism occur?
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