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Arsenic ?

Arsenic 1s a metalloid toxic element also called “Secrete
Poison”

It can be found 1n water, air, food, soil etc.

The total daily intake of Arsenic by the general population is
usually less than 0.2 mg/day.

Exposure to arsenic through ingestion occurs mainly by
drinking As contaminated water.

WHO standard for Arsenic in drinking water 10 ppb and
Nepal — 50 ppb

Symptoms of Arsenic toxicity can be observed within 2 to

10 years of exposure. However it depends upon the exposure
level, nutritional status, metabolism and genetic factor of
individual.



Release of Arsenic Contamination in
Groundwater

Not clearly known

Natural geological changes are presumed to be the primary
reason for arsenic contamination

Arsenic Release Mechanism in groundwater

1. Oxidation of Arsenic Bearing Minerals
(Arsenopyrite — FeAsS)

2. Natural Process — Oxyhydroxide reduction”

3. Anthropogenic causes



Clinical Feature of Arsenicosis Patient

Pre Clinical Stage

Not detectable by clinical manifestation

Initial Stage

Melanosis, Keratosis, Bronchitis, Gastroenteritis




Clinical Feature (....... Cont)

Second Stage

Depigmentation — rain drop pigmentation,
Hyperkeratosis, Oedma of legs......




Last Stage

Gangrene, Cancer (skin, bladder and lung)....
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Health Impact Study in the Arsenic affected
Areas of Nepal
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Findings



Health Survey Results

Health Survey was done by NRCS,DWSS and FINNIDA
In 1ts project areas

Note: Tube wells that had arsenic >50ppb were
only considered for the study. Thus the entire

population 1s not covered or population consuming
from particular tube well 1s only covered




Pictures









Medical Doctor from Bangladesh confirming the
suspected patients in Nawalparasi




Person with Melanosis
found 1n Parsa District



Person with initial
stage of Keratosis
found in Parsa

District
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Person with Keratosis found in Goini,Sarawal, Nawalparasi

- B F cene SO

Y e




1ni

le,Go

1n SO

1S

.

0p)
o
~
<
—
D)
%




i







Keratosis in sole,Goini



Keratosis in palm and |
sole,Goini




'\
= Health Worker giving
consultation to
affected household
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Mitigation Progran
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More Testing

* NASC has already tested 339515
Tubewells

* 3 % more than 50 ppb
* About 15 % more than WHO |imit



Alternative Options



Marking Tube-well




Dugwell as alternative option













Community level Arsenic Removal Treatment Plant under construction ( Nawalparasi)




Arsenic- Iron Removal Plant in Badera VDC in Nawalparasi







ENPHO Two Gagri Filter

Chemical packet contains:

* Ferric chloride (coagulant)

« Sodium hypochlorite (oxidant)
» Charcoal (adsorbent)







Three-Gagri System

Brick chips
lkg
charcol 1
kg & Fine
sand 2kg

Clean
water










Cross Section of ABF

| « Lid
‘ Metal Diffuser Box .
Arsenic

Iron Nails 5 kg — Removal
Unit

-

Polyester Cloth

Fine Sand Pathogen
diameter < 1.0 mm Removal
 Unit

—

Coarse Sand

diameter 1.0-6.0 mm
S

« Gravel
diameter 6.0-15 mm




Pathogen & Arsenic Removal Mechanism

Water
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A : Physical Removal by surface straining — Bacteria are too
large to pass through the sand layer

B : Biological removal by predation - The microorganisms living
in the biofilm consume incoming bacteria.



Arsenic Removal Mechanism
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Sand

Water

The arsenic particles are bound onto ferric hydroxide, and the resulting molecules are filtered by the top layer of the fine sand. The
faces represent arsenic, while the nails represent ferric hydroxide particles.

\J
e Ferric hydroxide (iron rust) is an excellent adsorbent for
arsenic.

e Surface complexation reaction occurs when aqueous arsenic
species come into contact with Fe ***
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Tested 1476 samples —
ENPHO test kit & AAS

Installation of community level
arsenic bio sand filter as a pilot
scale.

Formulation of tubewell
installation policy

Training to technicians




DM 2003 Project Activities

 Established Kanchan Arsenic Filter
Reference Center

 Trained and Established 10 local
entrepreneurs at 11 arsenic affected
districts — distributed about 1500 filters

* Monitoring and investigation

* Orientation workshop in 750 Wards of 150
VDCs



Future Program

» Conduct several trainings to district level
health professionals

» Establish more local entrepreneurs

* Health Survey in other affected villages
* Awareness campaign

* Provide services for mitigation
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