
Annexure 3:  
Sum

m
ary of Scientific Studies Conducted on Contam

ination of U
nion Carbide Site and Surrounding Areas in Bhopal  
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Engineering Deaprtm
ent, 

Governm
ent of M

adhya 
Pradesh 

Com
m

unities 
around U

CIL 
prem

ises, 
 

the factory 
w

hereas the W
orld Health O

rganization (W
.H.O

.) has 
fixed the standard value of C.O

.D. for natural w
ater 

at 6m
g/l. The ground w

ater is contam
inated w

ith 
bacteria and heavy chem

icals 
6. 

1997 
N

EERI 
Assessm

ent of 
contam

inated areas 
due to past w

aste 
disposal practices 
by EIIL, Bhopal 

Sam
ples collected from

 
w

aste disposal areas, spilled 
areas and open area. 
Sam

ples of soil, ground 
w

ater and dum
p m

aterial 
from

 w
ithin the factory 

The study found high levels of toxins and identified 
hot spots. Presence of Carbaryl, Tem

ik, M
anganes, 

Lindane, Alpha-napthol etc w
as reported in the soil 

sam
ples.  

17 sam
ples of ground w

ater and none show
ed 

contam
ination and study noted that soil in &

 around 
the plant prem

ises w
as m

ainly clayey w
ith 

perm
eability rate of 1x10 -8 w

hich w
ould have taken 

23 years for contam
inants to reach groundw

ater 
level.  

7. 
1999 

Greenpeace International 
The Bhopal Legacy:   
Toxic contam

inants 
at the form

er U
nion 

Carbide factory site,  
Bhopal, India: 15 
years after the 
Bhopal accident.  
 

Sludges and soils w
ere 

collected at locations both 
w

ithin the plant 
and in an area to the north 
of the plant at w

hich solar 
evaporation ponds (SEPs) 
Groundw

ater sam
ples from

 
drinking w

ater w
ells to the 

north and south of the 
form

er U
CIL site 

The results of the survey indicate that the form
er 

U
CIL site and im

m
ediate surrounding environm

ent 
at Bhopal is contam

inated w
ith heavy m

etals and 
toxic organochlorine chem

icals, including Persistent 
O

rganic Pollutants. Groundw
ater sam

ples from
 

around the site, show
ed high levels of chem

ical 
contam

ination, indicative of long-term
 

contam
ination. O

verall contam
ination of the site and 

im
m

ediate surroundings w
ith chem

icals have 
resulted either from

 routine processes during the 
operation of the plant, spillages and accidents, or 
continued release of chem

icals from
 m

aterials w
hich 

rem
ain dum

ped or stored on site. Som
e of the 

chem
icals founds in the w

ater are m
ercury, lead, 

nickel, copper, chrom
ium

, cholorobenzens, 
Trichlorobenzenes, Carbon tetrachloride and 
Hexachlorocyclohexane. 

8. 
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Peoples Science Institute, 
Dehradun 

A Report on 
M

ercury 
Contam

ination of 
the Ground w

ater 
N

ear U
C Factory at 

Groundw
ater sam

ples from
 

com
m

unities surrounding 
the U

CIL factory and Solar 
Evaporation Ponds 

The sam
pling sites located nearer to the Carbide 

factory show
 elevated levels of the contam

inant 
(M

ercury) in the groundw
ater. Highest 

concentrations of M
ercury occur in the groundw

ater 
sam

ples taken from
 sites located tow

ards the 



Bhopal 
northern direction of the factory. 
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G
reenpeace International 

Chem
ical Stockpiles 

at U
nion Carbide 

India Lim
ited n 

Bhopal: A
n 

Investigation 

Stockpile sam
ple from

 
inside the plant and soil 
sam

ples from
 Solar 

Evaporation Ponds 

Eleven of the tw
elve stockpile sam

ples w
ere found 

to contain Carbaryl at concentrations in the parts 
per billion range. Ten contained 
hexachlorocyclohexanes, w

ith total concentration 
varying betw

een tens of parts per billion.  
10. 

2002 
Fact Finding M

ission on 
Bhopal, N

ew
 D

elhi 
Surviving Bhopal: 
Toxic Present, Toxic 
Future 

10 sam
ples of soil w

ith 6 
sam

ples from
 outside the 

factory. 3 sam
ples of 

vegetables grow
n in area &

 
8 sam

ples of breast m
ilk 

Study  show
ed contam

inants in soil and ground 
w

ater but also the presence of chrom
ium

, lead 
nickel and m

ercury in vegetables grow
n in the area 

and in breast m
ilk of m

others in the com
m

unity 
adjacent to the U

nion Carbide factory 
11. 

2003 
M

adhya Pradesh 
Pollution Control Board 

Sum
m

ary of ground 
w

ater sam
ples 

collected around 
U

CIL prem
ises (A

pril 
03 - Jan 04) 

G
round w

ater for 13 
locations and soil sam

ples 
from

 Solar Evaporation 
Ponds 

The analysis of these sam
ples reveals that the 

param
eters viz. Colour, turbidity &

 chlorides of som
e 

sam
ples exceeds the desirable lim

its of bis-10500 
w

hereas param
eters viz. Total hardness, total 

alkalinity, ds &
 fluorides exceeds the said lim

its in 
m

ost of the sam
ples. Pesticides like - lindane, 

endosulfan - i, ii, aldrin and b-bhc w
ere detected in 

som
e of the sam

ples. 
12. 

2009 
Central Pollution Control 
Board 

CPCB Study 
8 Soil sam

ples  &
 14 ground 

w
ater sam

ples in U
C factory 

in com
m

unities 

D
etected arsenic, m

ercury and chrom
ium

 &
 isom

ers 
of H

CH
 in all sam

ples. D
etected Carbaryl in 75%

 of 
the sam

ples tested for soil 
H

CH
 isom

ers, Cholorinated Benzens, zinc and copper 
found  in w

ater sam
ples 

13. 
2009 

Centre for Science &
 

Environm
ent, N

ew
 D

elhi 
Contam

ination of 
soil and w

ater 
inside and outside 
the U

nion Carbide 
India Lim

ited, 
Bhopal 

G
round w

ater and soil 
sam

ples from
 inside the 

factory. G
round w

ater from
 

com
m

unities adjacent to 
the factory and soil from

 
Solar Evaporation Ponds 

The w
aste stored  w

ithin the U
CIL prem

ises had all 
chlorinated benzene com

pounds and all 
organochlorine com

pounds. 
The soil sam

ples contained all chlorinated benzene 
com

pounds and organochlorine pesticides 
The surface w

ater sam
ple collected from

 w
ithin the 

factory had the hightlest level of contam
ination 

The concentration of pesticides found in all w
ater 

sam
ples w

ere 1.1 to 59.3 tim
es the only m

andatory 
1w

ater standard in India fixed by the Bureau of 
Indian Standard. The average concentration in all 



  

groundw
ater sam

ples w
as .006 ppm

 w
hich is 12 

tim
es the standard.  

Carbam
ate pesticides as a general group are 

considered to be m
oderately persistent in the 

environm
ent. But finding carbam

ates in 
groundw

ater, 25 years since the plant shut dow
n, 

clearly m
eans that the U

CIL plant is acting as a 
continuous source of groundw

ater contam
ination.  

14. 
2010 

N
ational Environm

ental 
Engineering Research 
Institute (N

EERI) and 
N

ational Geophysical 
Research Institute (N

GRI) 

Assessm
ent &

 
Rem

ediation of 
Hazardous W

aste 
contam

inated areas 
in and around M

/s 
U

nion Carbide India 
Ltd, Bhopal 

Bore w
ells dug inside U

CIL 
plant to test soil 
30 Ground w

ater sam
ples 

collected from
 inside the 

factory 

Three isom
ers of HCH (Lindane) detected in m

any 
soil sam

ples. Carbaryl, N
apthol, Dicholorobenzene 

and M
ercury detected. Carbaryl, A-N

apthol and B-
HCH and M

ercury w
ere detected near SEP area.  

 N
one of the sam

ples collected from
 w

ithin U
CIL 

w
ere found to be contam

inated. O
nly few

 had 
dicholorobenze and Aldicarb 

15-
16 

2012-
2013 

Indian Institute of 
Toxicology Research 

Analysis of Soil and 
groundw

ater 
Sam

ples in Bhopal 

These w
ere tw

o separate 
studies over a duration of 2 
years. 10 sam

ples of soil and 
30 sam

ples of ground w
ater 

from
 around the U

C plant. 
24 sam

ples of Surface and 
subsurface soil from

 inside 
and U

C factory 

O
rganic Contam

inants such as Carbaryl, Aldicarb, 
HCH isom

ers and cholorinated benzenes &
 Heavy 

M
etals such as M

ercury, Lead and Chrom
ium

 found 
in soil inside the factory 
A-BHC, Dichlorobenzene and TCB, Aldrin, HCH, 
Carbaryl found in ground w

ater of com
m

unities 
around U

C factory. 
Study reported contam

ination of ground w
ater in 22 

com
m

unities situated around U
C factory prem

ises 


