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INTHE MATTER OF :

Suomoto News Item appeared in The Hindu dt.03.12.2023
titled “Battling Water Woes in Land of Targedy”

REPORT ON BEHALF OF CENTRAL GROUND WATER AUTHORITY FOR
ASSESSMENT OF GROUNDWATER QUALITY IN THE VICINITY OF UNION
CARBIDE INDIA LTD.(UCIL), BHOPAL

I. A news article appeared in the “The Hindu dt.03.12.2023 titled Battling
Water Woes in Land of Targedy”. This Hon’ble Tribunal took Suomoto
cognizance of the issue and issued notice to Central Ground Water

Authority.

(§9)

That the Methyl Isocyanate (MIC) leak from the Union Carbide factory in
Bhopal, occurred on 02.12.1984 led to the loss of human and animal

lives, environmental damage, and a decline in the quality of flora and

fauna in the affected area.

3. That a significant aftermath of the gas tragedy is the investigation of soil,
air and water quality in and around the Union Carbide factory in Bhopal

by various agencies. The Central Ground Water Board conducted a study

in 2011 to assess the groundwater quality in the vicinity with a primary

ve té examine the potential groundwater contamination if any

tedﬁ‘om the gas leak. The research employed field surveys and




(UCIL), _Bhopal The assebsment‘of 'groundwater quahty was conducted
by comparing, ObbClvatIOHS of 14 basic parameters viz. pH, Elec’mcal
CondUCUWty (EC), (,arbonate and Bicarbonate (CO;& HCO;), Alkalinity,
Chloride (Cl), Sulphate (SO,), Nitrate (NO;), Fluoride (F), Total
Hardness (TH), Calcium (Ca), Magnesium (Mg), Sodium (Na) and
Potassium (K) and 3 heavy metals viz. Iron (Fe), Manganese (Mn) and
Copper (Cu) against the Indian Standard (BIS, 1991). Results of the study

are tabulated in Table No.1 and discussed below.

)The EC, pH, F, CO; and HCO; and total alkalinity values exhibited
value range within the Bureau of Indian Standards (BSI) maximum
permissible limits. The majority of water samples (approximately 90%)
fell into the hard or very hard classes for household use, with hardness
values ranging from 195 to 940 mg/l and an average of 518 mg/l.

ii)Out of 12 locations around UCIL, nitrate (NO3-) concentrations
exceeded the BIS desirable limit of 45 mg/l in 10 locations, sulphate
concentrations exceeded the BIS desirable limit of 200 mg/l in 1 location.
Calcium content in water samples from four locations exceeded the BIS

maximum permissible limit of 200 mg/l1.

iii)Results indicated partial chloride contamination in the study area, with
25% of examined points exceeding the BIS desirable limit (250 mg/l) but
remaining below the permissible limit (1000 mg/l). Approximately
3333% of locations had magnesium concentrations exceeding the BIS

ible limit of 30 mg/l.

o ,prov1de specific limits for sodium, WHO standards
' ._,;two locations with sodium concentrations

av.erggmg 99.5 mg/l. Similarly, for potassium,




three locations recorded potassium cohceh@tions above the WHO limit
of 10 mg/l. . e :

v)The report also explored the poteﬁtial contamination of specific heavy
metals, namely iron (Fe), manganese (Mn), and Copper (Cu).In four out
of twelve locations, iron concentrations exceeded the Burcau of Indian
Standards (BIS) allowable limit of 0.3 mg/l. The area surrounding Union
Carbide India Limited (UCIL) exhibited minimal manganese pollution,
with only one location recording a manganese concentration of 0.232
mg/l. Out of twelve samples collected, copper concentrations in eleven
samples exceeded 0.03, yet, with the exception of one location, all copper

concentrations remained below the maximum permissible limit of 1.5

mg/l.

vi)To further assess and understand variations in groundwater quality in
and around Union Carbide India Limited (UCIL), chemical analysis data
from the state pollution control board (MP-PCB) for the years 1996,
1998, 2009, and 2010 were obtained. The samples underwent analysis for
various parameters, including Color, Odor, pH, Electrical Conductivity,
Turbidity, Chloride, Alkalinity, Total Hardness, Calcium, Magnesium,
Nitrate, Sulphate, Total Dissolved Solids (TDS), and heavy metals
(Copper, Iron, Manganese, Zinc, Nickel, Lead, Cadmium, Cobalt, and
Chromium).

= vTh,é-, analytical data are presented in Table 2, categorized by year (1996
étions_, 1998 — 20 locations, 2009 —12 locations, and 2010 — 5

alys data qbtained from MP Pollution Control Board,

996, 1998, and 2010 also included results of ~
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pesticide analysis, encompassing pesticides like dichlorobenzene,
trichlorobenzene, sevin, DDT, BHC, Aidriﬁ, ete. The results indicated
either the absence of pesticides in the water samples or concentrations
below the detection limit.

Furthermore, the results suggested that the study area had saline ground
waters due to the inherent geogenic high degree of mineral dissolution

from parental material.

Central Ground Water Board (CGWB), NCR, Bhopal, has recently

initiated another groundwater quality study in the vicinity of Union

Carbide India Limited (UCIL), Bhopal. CGWB had collected 36 no.s

of groundwater samples out of which 15 samples are from shallow

aquifer ( 4dug wells, 11 hand pumps) and 21 are from deeper aquifer

(bore wells). The samples will be analvsed for 14 basic parameters

viz. pH, Electrical Conductivity (EC). Carbonate and Bicarbonate
(CO3 & HCO3), TDS, Chloride (Cl). Sulphate (SO4), Nitrate (NO3).

Fluoride (F). Total Hardness (TH), Calcium (Ca). Magnesium (Mg).

Sodium (Na) and Potassium (K) and 18 heavv metals/trace element

parameters viz. Aluminium (Al), Arsenic (As)., Barium (Ba). Boron

(B), Cadmium (Cd). Chromium (Cr), Copper (Cu). Iron (Fe). [ead

(Fe), Manganese (Mn), Mercury (Hg). Molvbdenum (Mo). Nickel

(Ni), Selenium (Se), Silver (Ag). Strontium (Sr). Uranium (U} and

 Zine (Zn). Upon completion of the study, the findinss will be

~ presented in a report to the relevant authorities at the earliest.

%




"

8

Table I: Showing Ground Water Quality Results of Area Surrounding Union Carbide Factory, Bhopal.
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Table-2: Ranges of Chemical Parameters of Analysis Data in Bhopal City (Year wise) (Source: MP Pollution Control Board, Bhopal).
lectrical : Cadmi Nickel | Chr
E ccm.c.f 1 Alkalinity Total Chloride Iron Manganese| Copper admium | A 4c e. e
Yearof No ot conductivity Hardness i A oaliesi o ey
2 C C 14
collection wells B ) (M) (Co) (Cey (Ni) e
(uS/em at
25°C) me/l
1996 8 6.96-7.73 | 797-1601 280-500 180-510 89-424 0.04-0.11 | 0.33-0.75 BDL
0-750 :0 0-200 :0 0-300 :3 0-250: 7
751-1500 :7 >200 :8 301-510: 5 >250: 1
>1500 :1
1998 20 6.62-7.96 | 263-2400 70-530 134-712 17-415 0.0-0.166 | 0.0-0.162 BDL
0-750:8 0-200: 4 0-300 :15 0-250: 17
751-1500:9] >200: 16 301-600 :3 >250: 3
>1500:3 >600: 2
B 0.01-
2009 11 7.50-8.31 | 820-2100 120-370 132-565 180-610 0.0-0.37 0.0-0.03 0.024
0-750:0 0-200 :2 0-300: 7 0-250: 4
751-1500 :6] >200 :9 >300: 4 >250: 7
>1500 :5
2010
(D3t 0.11-1.81 | 0-0.32 |0-0.205
available for 5
trace element
only) ! J_
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