Groundwater arsenic contamination and its health
effects in West Bengal with focus on Murshidabad
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Area of Ganga-Meghna-Brahmaputra Plain = 569749 sqg.km
Population of Ganga-Meghna-Brahmaputra Plain = >500 million
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Groundwater Arsenic Contamination Status in West Bengal-
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a up to Aoril 2005 [Arsenic affected 9 districts and 90 blocks]
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Groundwater Arsenic Contamination In Five Districts
Of Northern Part Of West Bengal-India

Total hand tubewell water samples analyzed: 2755

% of samples contain arsenic less than 3 ug/l : 82.4

% of samples contain arsenic between 3 and 9 ug/l : 14.4
% of samples contain arsenic between 10 and 50 pg/l : 3

% of samples contain arsenic above 50 ug/l : 0.2
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Groundwater Arsenic Contamination In Four Districts Of
Western Part Of West Bengal-India

Total hand tubewell water samples analyzed: 659

% of samples contain arsenic less than 3 ug/l : 100

% of samples contain arsenic between 3 and 9 ug/l : Nil

% of samples contain arsenic above 10 pg/l : Nil
Il Arsenic <3 ng/l

. River

% of samples contain arsenic above 50 ug/l : Nil
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Present Arsenic Contamination Status in West Bengal, India

[up to April 2005]

Total arsenic affected districts 9

Total arsenic affected blocks e 90

No. of villages where groundwater contains arsenic >50 ug/l 3500
Total hand-tubewell water samples analyzed == 145000
% of samples having arsenic >10 ug/l 48.7

% of samples having arsenic >50 ug/l 23.8
Total biological samples analyzed 30,000
% of biological samples having arsenic above normal level 85

Total people screened by medical team of SOES-JU 96,000
Registered no. of arsenicosis patients 10,000
E_xpe_cted people drinking arsenic contaminated water in 9 affected 9 million
districts above WHO recommended value (10 pg/l)

E_xpe_cted people drinking_ arsenic co_nta_mina_tec_zl water in 9 affected 7 million
districts above WHO maximum permissible limit (50 pg/l)

People expected to be arsenic affected* 300,000

* On the basis of no. of tubewells having arsenic >300 g/l




Some arsenicosis patients from arsenic affected
districts of West Bengal
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Squamous cell carcinoma on heel Gangrene on finger

il

Arsenic affected children
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Micro-level Study In Murshidabad, One Of The Nine

Arsenic Affected Districts Of West Bengal
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SOES Group Publication: Clinical Toxicology (Part 1 and Part 2), 2005.




Present

roundwater arsenic contamination status in

urshidbad district, West Bengal-India
Area of Murshidabad in sq. km 5324
Population of Murshidabad in million . v 5.3
Total no. of blocks of Murshidabad L. —T : s:mﬁ:d ‘26
Number of blocks where arsenic above 50 ug/L ; H:d;llﬁtdm

o

No. of villages where groundwater contains arsenic >50 g 990

Total hand-tubewell water samples analyzed 29612

% of samples having arsenic >10 ug/L 53,8

% of samples having arsenic >50 ug/L 26.0

Total biological samples analyzed 3700

% of biological samples having arsenic above normal level 88

Total people screened by medical team of SOES-JU 25274
Registered no. of arsenicosis patients 4813
Expected people drinking arsenic contaminated water above 10 pg/L 2.5 million
Expected people drinking arsenic contaminated water above 50 ug/L 1.2 million

SOES Group Publication: Clinical Toxicology (Part 1 and Part 2), 2005.




Prevalence of dermatological symptoms
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SOES Group Publication: Clinical Toxicology (Part 1 and Part 2), 2005.




Arsenic in biological samples

Parameters Samples from arsenic affected Samples from control
villages of Murshidabad population
Arsenic in Arsenic in Arsenic Arsenic Arsenic | Arsenicin
hair? (Ug/Kg) | nail® (Ug/Kg) | in urine¢ | in hair® | in nail® (U1 | wurine® (U
(Mg/L) | (Ug/Kg) g/Kg) g/L)
No. of 1136 1523 1184 75 75 75
observations
Mean 2373 5512 221 341 748 16
Median 1758 4357 120 338 743 15
Minimum 222 589 10 499 1066 41
Maximum 18245 35076 2870 217 540 10
Standard 1972 4271 294 103 107 10
deviation
% of samples 75 05 04 - - -
having arsenic
above normal/
toxic (hair) level

a Normal level of arsenic in hair ranges from 80-250 ug/Kg; 1000 ug/Kg is the indication of toxicity (54)

b Normal level of arsenic in nail ranges from 430-1080 pg/Kg (55)
¢ Normal excretion of arsenic in urine ranges from 5-40 ug/1.5L (per day) (56)

SOES Group Publication: Clinical Toxicology (Part 1 and Part 2), 2005.




Peripheral neuropathy{

No. of patients examined (n = 249)

No. of Patients Percentage
Distal paresthesias 104 41.7
Limb pains 30 12.0
Hyperpathia / allodynia 15 6.0
Distal hypesthesias 86 34.5
Calf tenderness 12 4.8
Distal limb weakness/ atrophy 38 15.3
Diminshed or absent tendon reflexes 28 11.2
Tremor 18 7.2
Abnormal sweating 8 3.2
Overall incidence of neuropathy (n=249) 127 51.0
Type of neuropathy (n=127)
Sensory 107 43.0
Sensorimotor 20 8.0
Severity of neuropathy (n=127)
Mild 110 44.2
Moderate 17 6.8

SOES Group Publication: Clinical Toxicology (Part 1 and Part 2), 2005.




Pregnancy outcome

(Hg/L)

SOES Group Publication: Clinical Toxicology (Part 1 and Part 2), 2005.

Duration of exposure 5-10 Per 1000 >10 Per 1000
years pregnancie | years (n | pregnanci
(n =10) s/ total =7) es/ total
births/ live births/ live
births births
Skin lesions 6 - 7 -
Number of pregnancies 35 - 30 -
Spontaneous abortion (per 1000 4 114 6 200
pregnancies)
Stillbirth (per 1000 total births) 4 129 42
Preterm birth (per 1000 live births) 11 407 9 391
Low birth weight (per 1000 live births) 7 259 11 478
Neonatal death (per 1000 live births) 37 1 43
Range of arsenic concentration in water 284 — 1474 444-1222




Detailed study in block level: Jalangi
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C=Choapara
D=Debipur

F= Faridpur
G=Ghoshpara
J= Jalangi

K= Khairamari
K1=Katabari

5= Sagarpara
S1=Sahebnagar
S2=Sadikhardiar

Area in km? 122
Population (according to 2001 Census) 215538
Total number of Gram Panchayets (GP) 10
Number of GPs surveyed 10
Number of GPs where groundwater contain 10
arsenic above 50 pg I

Total number of villages 117
Number of villages surveyed 104
Number of villages where groundwater contain 95
arsenic above 50 pg I

Number of hand tubewells water samples 1916

analyzed

SOES Group Publication: Sc Tot Envron 2005.
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SOES Group Publication: Sc Tot Envron 2005.




Gangrene and Cancer Patients from Jalangi Block of Murshidabad, West
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The family of Faizuddin Malitha, Jalangi,
Murshidabad where all 9 adults have severe
arsenical skin lesions and suspected Bowens*

2
L\E 5
Sex & Melandsslag son 2 o | e, Keratosis Suspected
Age | Palm | Trunk-_{L& W&ﬁamn 8| Sole |Dorsal
S[D| S [P in | — 16 |€RIS | D
Rahada Bibi Fr25 | - | + | ++ [ | et ot + |+ ]| + Bowens
Hasina Bibi FI3s5 | - | -] + [=+fe i + | + - Bowens
Fazle Rabbi Malitha [M/45 | - | - | +++[++]-4 + |+ | - Bowens
Faizuddin Malitha M70 | - | - | ++ | + + | + - Bowens
Shahidul Islam M22 | - | - | ++ | + + | + - Bowens
Hafijul Islam MMD | - | - | ++ | + + | + - Bowens
Mafijul Islam MI1S | + | + |+++|++ + | + - Bowens
Sarajan Bibi F/I6O | + | + | ++ [++ + | + - Bowens
Hasena Bewa F/30 | - | - | ++ |++ + | + - Bowens

S = Spotted, D = Diffuse, Leu = Leuco, WB = Whole Body; + Mild, ++ Moderate, +++ Severe,
Not drinking contaminated water for last 2-3 years

SOES Group Publication: Sc Tot Envron 2005.




Arsenic in biological samples

Parameters Arsenic Arsenic Arsenic
concentration in concentration in | concentration in
hair* (ug kg1) nail® (ug kg) urine¢ (pg 1)
No. of observations 557 561 501
Mean 2345 5273 155
Median 1826 3766 90
Minimum 222 597 12
Maximum 15 021 33572 1613
Standard deviation 1802 4737 182
% of samples having arsenic above 79 95 921
normal/ toxic (hair) level

a Normal level of arsenic in hair ranges from 80-250 ug/Kg; 1000 ug/Kg is the indication of toxicity (54)
b Normal level of arsenic in nail ranges from 430-1080 pg/Kg (55)
¢ Normal excretion of arsenic in urine ranges from 5-40 ug/1.5L (per day) (56)

SOES Group Publication: Sc Tot Envron 2005.




Pregnancy outcome

Range Arsenic concentration in drinking water (Ug 1)
284 - 500 Y% 501-1474 Y%
Group A Group B
(n=6) (n=7)
Skin lesions 3 7
Number of pregnancies Vi - 29 -
Spontaneous abortion 3 13.62 4 13.79
Stillbirth 2 10.52 2 8.0
Preterm birth 6 31.56 7 28.0
Low birth weight 7 36.82 9 36.0
Neonatal death 1 5.26 1 4.0
Range of arsenic concentration in 453-2564 536-3546

hair
(Hg kg)

SOES Group Publication: Sc Tot Envron 2005. |




Arsenic Toxicity and Obstetric Outcome
Village: Godagari

Gram Panchayet: Sagarpara
Block: Jalangi, District: Murshidabad

Arsenic in drinking water =1617 pg/L

e S Arsenic in urine =1474 pg/L

) 200 B

s 16 tha

Sagardighi "—f' Bhagwangola Mgy
9 1&1l ,

Jiaganj-
Murshidabaeh

Obstetric outcome of Ashima Das, wife
of Mr. Barun Das

FirSt Pregnancy: Preterm Stillbirth

Second Pregnancy: Abortion

Third Pregnancy: Early neonatal death

SOES Group Publication: Clinical Toxicology, 2005
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level: Sagarpara

Detailed study in GP

West : 277
Bengal e 5
,_1_, i r;gﬂ"h‘ Physical parameters Sagarpa
it -'- I,. ,.'-I"'..-' I. Ili{g:[;ab-i;ﬁ ra
e SN g5 Total area of Sagarpara in km? 20
\ SAGARPARA Gram Panchayet Total population of Sagarpara 24419
‘ | ’ | Number of villages including sub-villages 21
®p | o Number of villages surveyed 21
Ly
& Number of villages where we have found | 21
T arsenic above 50 pg/1
i g Number of villages surveyed for arsenic | 21
| y g patients
J g Number of villages where we identified arsenic | 21
2 patients
@
> People screened for arsenical skin lesions 3302
Py
% Registered arsenic patients from Sagarpara | 679
Py (preliminary survey) (20.6%)

@ Arsenic <10 pg/L
® Arsenic10-50 pg/L
@ Arsenic >50 ng/L

SOES Group Publication: J Water & Health 2005.




Prevalence of dermatological symptoms

DOR 60.15
DKS 65.45
. SKS 65.31 n=679
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SOES Group Publication: J Water & Health 2005.




Arsenocosis patients
from Sagarpara




Arsenic in biological samples

Parameters Arsenic in Arsenic in nail® | Arsenic in urine*
hair* (ug/kg) (Mg/kg) (Mg/L)
No. of observations 301 382 176
Mean 2291 5071 181
Median 1864 8576 109
Minimum 222 611 22
Maximum 15021 27892 1613
Standard deviation 1723 4534 208
% of samples having 76 93 91
arsenic above normal /
toxic (hair) level

a Normal level of arsenic in hair ranges from 80-250 ug/Kg; 1000 pg/Kg is the indication of
toxicity (54)

b Normal level of arsenic in nail ranges from 430-1080 Lig/Kg (55)

c Normal excretion of arsenic in urine ranges from 5-40 ug/1.5L (per day) (56)

SOES Group Publication: J Water & Health 2005.




Murshidabad

B Mon affected / safe
I Mildly affacted

Il Mederately affected
. [ Severely affected

aaaaaaaa

Karimpur, NADIA

o

/?l/, . Beel
NADIA DISTRICT

M As <10ng/L - As 10-50 pg/L + As >50pg/L

SOES Group Publication: Bull WHO 2005.

Jalangi

Domkal, MURSHIDABAD

MURSHIDABAD

Detailed study in
village level: Rajapur

Sub-regions | Population No. of | No. of
surveyed for | arsenicosi | Bowen’s
arsenical skin | s patients | cases
lesions found

Rajapur 325 71 16

Eidgapara

Rajapur 300 65 7

Damospara

Rajapur 100 4 -

Miapara

Rajapur 100 9 -

Chakpara

Total 825 149 23
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Prevalence of dermatological symptoms

% of prevalence

SOES Group Publication: Bull WHO 2005.
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Arsenocosis patient from Rajapur

SOES Group Publication: Bull WHO 2005.




Arsenic in biological samples

Parameters Arsenic  in | Arsenic in Nail® | Arsenic in
hair? (ng/kg) | (Ug/kg) urine® (Hg/l)

No. of observation 188 182 50

Mean 1931 3139 420

Median 1587 2401 244

Minimum 535 851 33

Maximum 8453 9706 2353

Standard deviation 1240 2139 485

% of samples having arsenic | 84 96 98

above normal / toxic (hair)

level

a Normal level of arsenic in hair ranges from 80-250 ug/Kg; 1000 ug/Kg is the indication of toxicity (54)
b Normal level of arsenic in nail ranges from 430-1080 pg/Kg (55)
¢ Normal excretion of arsenic in urine ranges from 5-40 ug/1.5L (per day) (56)

SOES Group Publication: Bull WHO 2005.
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Alternative sources of Water

Dugwell from Mohenjodaro

S Management of a Dugwell

4 CATCHMENT CiTTER

ELTER STORAGE TAMK TAP

79.9

‘ 56.75

29

7.52
7.07
9.12
9.29

| Hﬂﬂﬂ%

T T T T
<400 401-500 501-600 601-700 701-800 801-900  901-1000 1001-1100 >1100
Depth range (in ft.)

r:)
«©
T

Rainwater Harvest

Deep Tube-well

b e TP ey ashiassia

Dugwell Zam-Zam, The Great
Prophet Hazrat Mohammed
used to drink this water




FLUORIDE CONTAMINATION IN GROUNDWATER !
62 million people are fluoride affected in India alone

Fluoride affected villagers in Assam Can someone make a toilet for me

ARSENIC CONTAMINATION IN GROUNDWATER !
The area and population of GMB Plain are 569749 sq.
km. and over 500 million respectively. A good portion
of the population is at risk for arsenic contamination

WHAT’S NEXT ?



To Combat this situation we need awareness to the villagers specially women and children

and the whole arsenic situation can be controlled with PEOPLES PARTICIPATION




