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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL, CENTRAL
ZONE, BHOPAL,M.P.

——

0.A. NO. 732/2023

In Re.: News item appearing in Hindu dt.03.12.23 titled “ Battling water woes
in Land of Tragedy”

FRESH REPORT ON BEHALF OF CENTRAL GROUND WATER L)
AUTHORITY

1. That Principle Bench of the Hon’ble National Green Tribunal, New Delhi
took Suo Moto cognizance on the news report titled “Battling Water Woes

in Land of Tragedy” and issued notice to Central Ground Water Authority.

o

. That the Central Ground Water Authority filed a report from the study
conducted in the year 2011. The Hon’ble Tribunal taking note of the said
report vide order dt.22.12.23 directed the Central Ground Water Authority

file a fresh report for which samples were already taken from 36 places.

3. That the Hon’ble Tribunal further directed the CGWA to specify in the
report the places from where the samples were collected and that matter was

transferred to Central Zone Bench of Hon’ble Tribunal.
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Abstract

In 1984, a tragic gas leak at the Union Carbide factory in Bhopal resulted in loss of
lives, environmental damage, and adverse effects on flora and fauna. Despite challenges in
quantifying the losses, various institutions have studied the immediate and long-term effects.
In 2011, the Central Ground Water Board found saline groundwater due to geogenic mineral
dissolution. Recently “The Hindu", a newspaper article highlighted groundwater
contamination risks from poorly managed toxic waste at the UCIL premises. Prompted by this,
the National Green Tribunal took Suo Motu action, summoning relevant CGWA and MP-PCB.
The CGWA initiated a new investigation w.r.t. heavy metal contamination in groundwater near
UCIL.

The primary objective of this investigation was to examine the potential groundwater
contamination resulting from the consequences of the gas tragedy. The research employed
field surveys and laboratory investigations, involving the collection of 72 groundwater samples
(36 samples for basic parameters + 36 for heavy metals including U) from various directions
within a 5 km radius of UCIL. The assessment of groundwater quality was conducted by
comparing observations of different parameters against the Indian Standard (BIS, 1991) and
WHO (1999).

Key findings revealed that pH values within the permissible range, Electrical
Conductivity of Water (ECw) below the BIS permissible limit, and absence of carbonate ions.
Total Alkalinity (ALKT) values were within limits, and chloride concentrations indicated partial
pollution. Nitrate concentrations exceeded the BIS desirable limit in 7 ( four shallow and three
deeper) out of 36 locations. Sulphate levels were below the BIS limit, while fluoride
concentrations absolutely met BIS standards. Phosphate levels exceeded WHO permissible
limits at two locations. Silica distribution varied, and nearly 99% of samples were categorized
as hard or very hard water for household use. Some locations showed hardness (one shallow
and two deeper), calcium, and magnesium concentrations exceeding BIS limits. Sodium
concentrations at two locations exceeded WHO standards. Potassium concentrations in
27.77% locations were above WHO limits.

The study investigated concentrations of eighteen heavy metals in groundwater near
UCIL. Iron concentrations exceeded BIS limits in eleven locations, reaching a maximum of
11.664 mg/l. Manganese pollution affected 8.33 % % of locations, exceeding the BIS limit.
Aluminum concentrations reported within the BIS permissible limit. Zinc contamination was
minimal, with only one location exceeding the BIS-acceptable limit but remained under
permissible limit (15 mg/l). Arsenic concentrations were generally below BIS limits, except for
one location.. Other tested parameters, including Silver, Boron, Molybdenum, Nickel, Copper,
Selenium, Chromium, Cadmium, Barium, Mercury, Lead, and Uranium, fell within permissible
limits. Strontium, not regulated either by BIS or WHO standards, was reported at
concentrations from ‘0.198’ to 2.223 pg/l with an average of 0.833 mg/I.

Furthermore, the Gibbs (1970) diagram suggested that most of the samples lie in the
rock dominance zone, indicating that rock weathering is the primary source that controls
groundwater chemistry and its evolution.

It may be concluded that the study area had saline ground waters due to the inherent
geogenic high degree of mineral dissolution from parental material.
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The Madhya Pradesh State Pollution Control
ality across various locations in Bhopal, with special

n Carbide facility. This monitoring involves the
ntative hand pumps, dug wells, and tube

the routine monitoring of groundwater qu
attention to areas closely adjacent to the Unio
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In 2011, the Central Ground Water Board (CGWB), NCR, Bhopal, conducted a study

around the Union Carbide factory area to assess groundwater quality. Samples were

ticulously collected from hand pumps, tube wells, and dug wells at 12 different locations

me
during July 2011. The study reported that the study area had saline groundwaters due to the
inherent geogenic mineral dissolution from parental material.

A recent newspaper article dated 03.12.2023, published in “The Hindu"under the ttle

“Battling Water Woes in the Land of Tragedy, " spotlights the critical issue of groundwater
contamination. The article drew attention to the substantial volume of inadequately managed
1oxic wastes within the UCIL premises, highlighting the potential risk of contaminants
seeping into the groundwater from the poorly contained toxic waste.

Prompted by this article, the National Green Tribunal (NGT), Principal Branch, New
Delni ook Suo Motu action, recognizing the urgent need for attention and remediation of

1oxic waste within the UCIL premises. Subsequently, the Hon'ble Tribunal summoned the
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Central Ground Water Authority (CGWA) and Madhya Pradesh Pollution Control Board (MP-
PCB) to appear before it on December 22",

In a proactive initiative to underline the significance of the environmental concern at
hand, the New Delhi office of the Central Ground Water Authority (CGWA) directed its
Bhopal regional office to undertake a new investigation into the presence of heavy metal
contamination in the vicinity of Union Carbide India Limited (UCIL), Bhopal. Therefore. this
study was initiated in response to the directives from the Regional Director, with the specific
objective of assessing the extent of chemical contamination in groundwater surrounding
residential areas closely situated to the Union Carbide India Limited Factory.

Il. OBJECTIVE

The primary aim of this study was to evaluate the potential groundwater
contamination in the proximity of the former UCIL plant, with a specific focus on the
substantial volume of inadequately managed toxic wastes lying unheeded inside. Therefore,

the purpose of this monitoring was to examine the likelihood of contaminants seeping from
the plant into the groundwater.

lIl. METHODOLOGY

As explained earlier, the main objective of the present study was to determine the
potential groundwater contamination in the proximity of the former UCIL plant. In order to do
the assessment, water samples were collected from groundwater sources used by the low-
income community residing in the area. The sources of groundwater in the area were Hand
pumps (HP), Tube wells (BW) and Dug wells (DW).

a. Sample Collection: To assess groundwater quality, a reconnaissance survey was
conducted, scanning the geographical area surrounding UCIL. Grab samples were obtained
from bore wells (BW), dug wells (DW), and hand pumps (HP). A total of 72 groundwater
samples were systematically collected in duplicate, with 36 reserved for basic parameters
and the other 36 acidified for heavy metals, including uranium. The sampling strategy
encompassed a comprehensive network that covered all feasible sites within a 5 km radius
of the UCIL factory premises. Sampling took place from December 12" 1o 14" 2023 (See
Figure 1 & Annexure I) Following the guidelines of the American Public Health Association

(RPHA, 2022), one-liter pre-rinsed airtight polythene bottles were used for sample collection

after on-site filtration 1o eliminate turbidity, sealed securely with wax. Figure 2 depicts a map ™

of the sludy area, featuring the locations of groundwater sampling points indicated by red
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dots. Detailed geographical coordinates of these sampling points can be found in Annexure-
I

Figure 1: Illustrates the collection of groundwater samples from the study area.

b. Analysis of Samples: The collected samples, adhering to proper handling protocols,
underwent analysis at the Regional Chemical Laboratory, CGWB, Bhopal. The analysis
included basic para'meters such as pH, electrical conductivity (EC), total dissolved solids
(TDS), temperature (Temp. °C), carbonate (COg3), bicarbonate (HCO3), sulphate (SOa),
chloride (Cl), phosphate (POa), silica (SiO2), nitrate (NO3), total hardness (TH), calcium (Ca),
magnesium (Mg), sodium (Na), and potassium (K). Additionally, 18 specific heavy metals -
namely, iron (Fe), zinc (Zn), manganese (Mn), cadmium (Cd), nickel (Ni), chromium (Cr),
lead (Pb), aluminum (Al), boron (B), selenium (Se), silver (Ag), mercury (Hg), molybdenum
(Mo), copper (Cu), Barium(Ba), Strontium(Sr), Arsenic (As) and uranium (U)-were analyzed.
The determination of basic parameters followed Standard Methods (APHA, 2022) employing
various volumetric methods, Flame-photometer (Systonics-128), and Spectrophotometer
(Shimadzu, UV-1201). The analysis of heavy metals was conducted using ICP-MS
(ThermoFisher Scientific, model icap RQ). (
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IV. RESULTS AND DISCUSSION
A. Appraisal of Ground Water Quality Based on Basic Parameters

The groundwater quality of the study area has been evaluated for different
parameters, adhering to the specified limits established by the Bureau of Indian Standards
(BIS-2012) and, for those parameters not covered under BIS, World Health Organization
(WHO-1999) guidelines have been followed.

The chemical parameter of Electrical Conductivity (ECw) took precedence as the key
indicator to analyze spatial variations of salinity in different locations. The pH values ranged
between 6.74 and 7.61, with an average of 7.11, and did not exceed the permissible limit for
pH (6.5 to 8.5) as defined by BIS (2012). The Electrical Conductivity of Water (ECw) ranged
from 502 to 2497 pS/cm at 25°C, with an average of 1209. All locations around Union
Carbide India Limited (UCIL) exhibited ECw values below the BSI's maximum permissible
limit of 3000 puS/cm at 25°C (Table 1 & 3).

The study found groundwaters in and around the UCIL area to be free from carbonate
(COzY) ions. However, fluctuations in bicarbonate (HCO3°) concentrations were considered
for calculating Total Alkalinity (ALKT), which ranged from 164.96 to 559.88 (average 318.3).
None of the locations had ALKT values exceeding the BIS permissible limit of 600 mg/I
(Tables 1 & 3).

Results indicated partial chloride contamination in the study area, with 19.44% of
examined locations remained below the permissible limit' (1000 mg/l). Chloride
concentrations varied from 40 (HP7, Lalghati) to 465 (BWs, Geetanjali College) mg/l in
samples covering the area close to UCIL (Tables 1 & 3).

Nitrate (NO3-) concentrations exceeding the acceptable limit of 45 mg/l set by BIS
were found in 7 out of 36 locations around UCIL. The range varied from 1 mg/l in DIG
Banglow (DW?2) to 142 mg/l in Bhopal Railway Junction (HP4). Among these locations, four
were associated with shallow aquifers, while three were linked to deep aquifers.

The area around UCIL was free from sulphate, with 100% examined locations
reporting concentrations below the BIS acceptable limit of 200 mg/|, ranging from 09 mg/l in
Jhangirabad (HP11) to 95 mg/l in Bhopal Railway Junction (HP4). Fluoride concentrations in
the circumventing area of UCIL were below the BIS permissible limit of 1.5 mg/l, as
suggested by this study (Tables 1 & 3).

There is no nutritional basis for the regulation of phosphate levels in the Bureau of
Indian Standards for drinking water supplies. The World Health Organization (WHO, 1999)

. . wn
recommends 0.1 mg/l and 1.0 mg/l concentrations of PO4* respectively as acceptable and A
)
permissible levels for drinking water. The findings revealed that phosphate levels exceeded >
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the WHO recommended permissible level of 1.0 mg/l at only two locations namely HPs
(Mangalwara) with a maximum level of 2.33 mg/l and Golghar Museum (BW14) with a level
of 1.09 mg/l. Increasing phosphate levels, can be attributed to human activities such as
farming and the disposal of sewage.

There are no agreeable primary or secondary contaminants limits of silica for drinking
water prescribed either by the Bureau of Indian Standards (BIS) or any other slimier agency
like US-EPA & WHO. The results of silica analysis in the study area revealed a non-uniform
distribution, ranging from 8 mg/l (DW,, Gufa Mandir) to 74 mg/| (BWs, RGPV University),
with an average concentration of 32 mg/I. This variation may be attributed to factors such as
the water saturation deficit of the aeration zone, seasonal fluctuations in precipitation and
temperature, bedrock reactivity, and mineral stability, as described by Dobrzynski (2005).

According to the classification provided by Sawyer & McCarty (1996), nearly 99% of
the water samples were categorized as hard or very hard for household use. The hardness
values ranged from 193 to 827 mg/l, with an average of 364 mg/l (See Tables 1 & 3); further
three locations namely Bhopal Railway Junction (HPs; shallow Aquifer), Geetanjali College
(BW34; Deep Aquifer ), and Badwai(HP1o; shallow Aquifer) showed the hardness greater than
BIS permissible limit (600 mg/l) respectively as 827,683 and 634 mg/l. Calcium content in
water samples only from one location namely Bhopal Railway Junction (HPs; shallow
Aquifer) marginally exceeded the BIS maximum permissible limit of 200 mg/l, with
concentrations reported as 212 mg/l. Around 27.77% of the locations recorded magnesium
concentrations that exceeded the BIS acceptable limit of 30 mg/l, although they remained
below the permissible limit of 100 mg/I(Tables 1 & 3).

The BIS did not provide specific limits for sodium; therefore, WHO standards were
applied. The analysis revealed that sodium concentrations at two locations, namely Badwai
(HP10) and Bhopal Memorial Hospital (BW1s), exceeded the WHO limit of 200 mg/I, with an
average concentration of 102 mg/| (Tables 1 & 3).

Similarly, no numerical BIS guideline exists for potassium, so WHO standards were
followed. 27.77 locations (10 out of 36) recorded potassium concentrations above the WHO

limit of 10 mg/l, with maximum, minimum, and average values of 40, 2.2, and 9.4 mg/|,
respectively (Tables 1 & 3).
B. Appraisal of Ground Water Quality Based on Heavy Metals

The upcoming text describes the concentrations of eighteen environmentally
significant heavy metals were investigated. These heavy metals include iron (Fe),

manganese (Mn), aluminum (Al), zinc (Zn), arsenic (As), silver (Ag), boron (B), molybdenum
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(Mo), nickel (Ni), copper (Cu). selenium (Se), chromium (Cr), cadmium (Cd), barium (Ba),
mercury (Hg), lead (Pb), uranium (U) and Strontium(Sr). The presence and levels of above
metals are of concern due to their potential environmental impact and toxicity.

In eleven out of thirty-six locations, iron concentrations exceeded the Bureau of Indian
Standards (BIS) allowable limit of 1.0 mg/I. In these locations, the recorded iron levels were
as follows: HP1(1.436 mg/l), HP2(1.023 mg/l), HP3(5.383 mg/l), HP4(1.657 mg/l), HPg(4.707
mg/l), HP7(10.073 mg/l), HPg(1.879 mg/l), BW10(4.398 mg/l), DW4(3.981 mg/l), HP11(11.664,
maximum), BWse(1.310) (Tables 2 & 3). Out of these 11 locations, 7 locations were
associated with shallow aquifers while 4 locations belonged to deeper aquifers.

The area surrounding Union Carbide India Limited (UCIL) is affected with partially
manganese pollution as 8.33 % of locations (3 out of 36) recorded manganese concentration
more than BIS's permissible limit of 0.3 mg/l. The maximum and minimum concentrations of
0.581 and 0.00 mg/| were recorded in BWs (Deeper Aquifer) and BW1s locations respectively
(Tables 2 & 3). These three locations were associated with deeper aquifers.

Examinations revealed (refer to Tables 1 and 3) that within the study area, there is
no evidence of arsenic pollution, as nearly all locations recorded arsenic concentrations
below the permissible guideline set by the Bureau of Indian Standards (BIS) of 0.01 mg/l.
The sole exception is the DW3 location (Golghar Museum), where the arsenic concentration
was slightly elevated at 0.012 mg/I (Tables 2 & 3).

Additional tested parameters, including Silver(Ag), Aluminum (Al), Zinc(Zn), Boron
(B), Molybdenum (Mo), Nickel (Ni), Copper (Cu), Selenium (Se), Chromium (Cr), Cadmium
(Cd), Barium (Ba), Mercury (Hg), Lead (Pb), and Uranium (U), were observed to register
concentrations consistently below their respective permissible limits across all locations
(refer to Tables 2 & 3). This implied that the levels of these substances in the sampled
locations fell within the acceptable range defined by the regulatory standards of BIS (2012).

Strontium is not a regulated contaminant under the BIS (2012); although not
routinely tested for, strontium was reported in this study at concentrations from 0.198 to
2.223 mg/l with an average of 0.833 mg/l.

C. Mechanisms Controlling Groundwater Chemistry

Gibbs (1970) proposed a chemical diagram of mechanisms controlling the chemistry
of groundwater to understand the relationship of the chemical components of waters with
their respective aquifer lithologies. The diagram is divided into zones based on the
contribution of recharging precipitation, rock/mineral weathering, and evaporation/
crystallization on the hydrochemistry. Various researchers have followed this type of
chemical relationship of groundwater in different parts of India (Srinivasan, 1992). The
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discretion of the origin of the lithology has been explained by the following assumptions (Day
1S
et al., 1998): | |
(1) Atmospheric precipitation dominance waters should come from rocks which co.ntam
dominantly Na* and K*, which are less soluble and producing only small quantities of
TDS with a moderate to high Na/Ca+Na ratio. |
(2) Rocks dominance waters (mineral weathering processes) show high concentratlor\s
of Ca?*, Mg?*, and HCOx resulting in moderate TDS and moderate Na/Ca+Na ratio.
(3) Evaporation dominance waters show high concentrations of Na* and Cl-ions and low

concentrations Ca?* and Mg?* ions due to calcite precipitation resulting in high TDS
and high Na/Ca+Na ratio.

Gibbs used two ratios in his diagrams, representing the Ratio-I for cations
[(Na+K)/(Na+K+Ca)] and Ratio-ll for anions [CI/ (Cl+ HCOg)] as a function of TDS which are
widely employed to assess the functional sources of dissolved chemical constituents in

waters either through precipitation-dominance, rock-dominance and evaporation
dominance,

One of the major shortcomings with Gibbs's (1970) diagram is that no place for

waters have been affected by domestic/industrial contamination or other sources of

hydrochemical enrichment outside of the three sources outlined above since a Iot of studies

have shown the origin of the lithology away from the three major factors

, hamely,
precipitation dominance,

rock-water interaction, and evaporation-crystallization. It is
probably on account of this reason that the diagram is often used together with other
hydrochemical assessment diagrams such as Piper, Wilcox, etc. integrated with
mullivariate statistical analyses.

Lastly, to know the mechanisms controlling groundwater chemistry and the

relationship of the chemical components of water from
chemical data about UCIL of Bhopal was plotted on Gibb'
Gibbs's ratio-1 (Catlon) ranged from 0.183 to 0.839 wi
Gibbs's ratio-2 (Anlons) varied from 0.144 to 0.258 with a

Figures 3a and 3b indicate that all samples are sity
by rock

their respective aquifers, the
s diagram (See Figures 3a & 3b).
th an average of 0.513 whereas

N average of 0.285 respectively.

ated within the zone characterized

dominance indicating that rock weathering is the primary source that controls

groundwater chemistry and its 6volution. Parent rock weathering facilitates the process by
which dissolvable salts and mineralg

become Incorporated with groundwaler. Moreover, the
long residence time of rock-water jny

Graction also aids mineral dissolution (Selvakumar er,
al, 2017), © -
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IV. Conclusion

In a concise summary, the study observed that the pH values of the groundwater
were within acceptable limits, and the Electrical Conductivity of Water (ECv/) remained
below the permissible limits set by the Bureau of Indian Standards (BIS). Additionally,
carbonate ions were found to be absent. The investigation covered various
parameters, including chloride, nitrate, sulphate, fluoride, phosphate, and silica.

The nitrate concentrations (NO3) exceeding the BIS approved limit of 45 mg/Il,
were found in seven out of 36 locations surrounding UCIL. Of these, four were
associated with shallow aquifers, and three were connected to deep aquifers. Nitrate
is acknowledged as a well-established environmental contaminant originating from
diverse human activities. Human-induced contributors encompass the production and
utilization of nitrate fertilizers, the combustion of fossil fuels, and the discharge of
domestic sewage (Gutierrez et. al., 2018; Ward, M. et al., 2078 and Torres-Martinez,
J. A. et al, 2020)

Three locations namely HP4; shallow Aquifer, BWs4; Deep Aquifer , and HP10:
shallow Aquifer showed the hardness greater than BIS permissible limit (

600 mg/l)
respectively as 827,683 and 634 mg/|.

Furthermore, the study highlighted into the concentrations of eighteen heavy
metals, revealing elevated levels of iron and manganese in certain locations. Notably,

strontium concentrations, which are not regulated by BIS, ranged from 0.198 to 2.223
mg/l, with an average of 0.833 mg/l.

In eleven out of thirty-six locations, iron concentrations exceeded the BIS

allowable limit of 1.0 mg/l. Among these 11 sites, 7 were connected

to shallow aquifers
(all through hand pumps),

while 4 were affiliated with deeper aquifers (all accessed

Iron naturally exists in the aquifer, however, concentrations in
groundwater can be elevated due to the dissolution of components from ferrous
boreholes and hand pumps. This refers to the gradual breakdown or disintegration of
materials, specifically components from ferrous borehole
introduces additional iron into the groundwater.

through bore wells).

$ and hand pumps, which

The area surrounding Union Carbide India Limited (UCIL) is affected with

Partially manganese pollution as 8.33 % of locations (

3 out of 36) recorded manganese
-3 mg/l. These three locations were
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concentrations below the permissible guideline set by the Bureau of Indian Standards
(BIS) of 0.01 mg/l. The sole exception is the DW3 location (Golghar Museum), where
the arsenic concentration was slightly elevated at 0.012 mg/I (Tables 2 & 3).

The application of the Gibbs diagram in the analysis suggested that rock
weathering played a pivotal role as the primary source influencing groundwater
chemistry. This process, in turn, contributed to the presence of saline groundwaters in
the study area.
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Figure 2 Groundwater Sampling Points Map: Union Carbide India Ltd., Bhopal, Madhya Pradesh.
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Flgure 3 Gibb’s Dlagram Illustrating the Mechanism Controlling Ground
Water Chemistry for Sample Sites Belonging to UCIL, Bhopal.
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Table 3 : The Summary of Water Quality Data of the Study Area Surrounding UCIL
Compared with BIS (2012).

Bureau of indlan Standards (IS

£ S 10500:2012)
S-No: & Min | Max S |Acceptable| Permissivie timitin
Q‘D b Limit the absence of
alternate sources
1 [pH 6.74 761 7.11 6.5 85
2 fégi:;'“' Conductivity| 50> | 2497 | 1200 750* 3000°
3 |Carbonate (CO3) 0 0 0 120" 360
4 |Bi-carbonate (HCO3) 201 683 376 2441 732"
5 Alkalinity 164.96 559.88 318.30 200 600
6 |Chloride (CI) 40 465 165 250 1000
7 |Sulphate (SO,) 9 95 33 200 400
8 |Nitrate (NOj) 1 142 27 45 No relaxation
9 Fluoride (F) 0.05 091 0.34 1 15
10 |Phosphate (PO,) 0.02 233 0.21 0.10* 10"
11 |silica (Si0,) 8 74 32
12 |Total Hardness (TH) 193 827 364 200 600
13 |Calcium (Ca) 40 212 104 75 200
14 |Magnesium (Mg) 2 92 25 30 100
15 |Sodium (Na) 24 314 102 200%
16 |Potassium (K) 22 40 9.4 10%
Total Dissolve Solids
17 (TDS) 326 1623 786 500 2000
18 |Boron (B) 0.00 0.228 0.066 0.5 1
19 |Aluminium (Al) 0.00 0.133 0.020 0.03 0.2
20 |Chromium (Cr) 0.00 0.001 0.000 0.05 No relaxation
21 |Manganese (Mn) 0.00 0.581 0.102 0.1 0.3
22 |lorn (Fe) 0.00 11.664 1.453 1 No relaxation
23 |Nickel (Ni) 0.00 0.007 0.001 0.02 No relaxation
24 |Copper (Cu) 0.00 0.012 0.003 0.05 15
25 |Zinc (Zn) 0.001 8.373 0.315 5 15
26 |Arsenic (As) 0.00 0.012 0.001 0.01 No relaxation
27 |Selenium (Se) 0.00 0.006 0.000 0.01 No relaxation
28 [Molybednum (Mo) 0.00 0.011 0.003 0.07 No relaxation
29 |Silver (Ag) 0.00 0.042 0.010 0.1 No relaxation
30 [Cadmium (Cd) 0.00 0.001 0.000 0.003 No relaxation
31 |Barium (Ba) 0.013 0.190 0.096 0.7 No relaxation
32 [Mercury (Hg) 0000 | 0000 | 0000 0001 No relaxation
33 |Lead (Pb) 0.000 0.020 0.002 0.05 No relaxation
34 |Uranium 0.000 0.014 0.004 0.03 No relaxation
35 |Stromclum 0000 | 0006 | 00005 | NotMentioned Not Mentioned ru‘ji
- = Drived fron BIS' TDS value, {= Derlved form BIS' Alkalinity vaue & # = WHO Values PRS-
Sy
, . e ‘:,s?:,..(%‘;‘
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