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

ORIGINAL APPLICATION NO. 03 OF 2024

IN THE MATTER OF :

“SUO MOTO CASE IN RE: NEWS ITEM APPEARING
IN THE HINDU DATED 03.12.2023 TITLED
“BATTLING WATER WOES IN LAND OF TRAGEDY”

FACTUAL AND ACTION TAKEN REPORT ON BEHALF OF
PRINCIPAL SECRETARY (ENVIRONMENT) IN COMPLIANCE
OF ORDER DATED 20.03.2024

IT IS MOST RESPECTFULLY SUBMITTED HEREINUNDER :

1. That in the present matter, this Hon’ble Tribunal took
cognizance of the News Article dated 03.12.2023; Titled :
“Battling Water Woes In Land Of Tragedy” published in
the Hindu, and thereafter the Hon’ble Tribunal directed
to submit a further factual and action taken report of for
remedial actions and to take necessary action according
to rules. That for the convenience of this Hon’ble Tribunal
the relevant extract from Order dated 20.03.2024 is
reproduced hereinbelow :

“In view of the above report, Secretary
(Environment) and Member Secretary,

State Pollution Control Board is directed to



take further necessary actions. The
Principal Secretary may call a report from
competent expert body for remedial actions
and to take necessary action according to
rules and submit the factual and action

taken report within three weeks.”

That in compliance of the aforementioned directions, it is
submitted that Dated 01.05.2024 has been issued by
Member Secretary, MPPCB, Bhopal to Director, Bhopal
Gas Tragedy, Relief and Rehabilitation Department,
Bhopal (hereinafter referred as “BGTRRD”) for specific
compliance of eight-point directions issued by this
Hon’ble Tribunal vide Order dated 20.03.2024.
Furthermore, Letter dated 29.05.2024 addressed
BGTRRD, regarding the disposal of 337 MT of waste in
accordance with the rule of law at the earliest. The copies
of letter dated 01.05.2024 and 29.05.2024 are marked

and annexed herewith as Annexure R-1 (Colly.).

Thereafter, BGTRRD vide its letter dated 21.05.2024 has
stated that the tender for disposal of 337 MT of chemical

waste material stored in the Union Carbide premises and



that the Letter of Acceptance has been issued in favor of
M/s Pithampur Industrial Waste Management Pvt Ltd
vide letter dated 13.07.2023, and the Agreement has also
been executed on 07.10.2023. It is stated that the funds
for disinfection of chemical substances have been also
received by Government of India on 05.03.2024 and that
the process of disposal of chemical waste at Union
Carbide premises will proceed in accordance with the
rule of law. A copy of letter dated 21.05.2024 is marked

and annexed herewith as Annexure R-2.

It is further stated that an amount of INR 21,37,03,453/-
[Rupees-Twenty-one crores, thirty-seven lacs, three
thousand and four hundred and fifty-three only] as 20%
advance based on condition no 6.3 of the Tender has
already been paid in favor of M/s Pithampur Industrial
Waste Management Pvt Ltd, Distt Dhar for disposal of
stored waste lying in UCIL premises, vide Order dated
29.05.2024. A copy of Order dated 29.05.2024 is marked

and annexed herewith as Annexure R-3.

It is stated that the process of remediation of

contaminated area as per Government of India, Ministry



of Environment, Forest and Climate Change, New Delhi's
letter dated 19.06.2023, the Oversight Committee,
regarding underground water testing in the Union
Carbide areas to National Environmental Engineering
Research Institute (NEERI), Nagpur and National
Geophysical Research Institute (NGRI), Hyderabad and
that the funds for the same has been received by

BGTRRD and will be disbursed accordingly.

Furthermore, vide letter dated 21.05.2024 [Annexure R-
2], from Director, Bhopal Gas Tragedy, Relief and
Rehabilitation Deptt, Bhopal, an amount of Rs 50.00 Cr
has been provided to Bhopal Municipal corporation for
the provision of drinking water in the areas around the
union carbide premises. The Municipal corporation has
constructed 10 water tanks in 22 settlements of the gas
affected areas around the union carbide complex and
provided 10,124 free tap connections Drinking water
[Narmada River water) is being supplied regularly

through water supply network.

It is stated that initially the matter was taken up as suo

moto by the Hon’ble National Green Tribunal, Principal



Bench, New Delhi and the same was registered as OA
732/2023. That a Special Study Report, Exploring the
Heavy Metals Contamination and Basic Water Quality
Parameters around Union Carbide India Limited (UCIL),
Bhopal was submitted before Hon’ble National Green
Tribunal, Principal Bench, New Delhi, wherein detailed
ground water quality analysis was conducted in areas
within a 5-kilometer radius of Union Carbide Premises. A
copy of Special Study Report, Exploring the Heavy Metals
Contamination and Basic Water Quality Parameters
around Union Carbide India Limited (UCIL), Bhopal is

marked and annexed herewith as Annexure R-4.

8. That an affidavit in support of the Action Taken Report is
filed herewith.

Date: 08.07.2024
Place: Bhopal
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Through Counsel
Prashant M. Harne
Standing Counsel
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BEFORE THE NATIONAL GREEN TRIBUNAL
CENTRAL ZONAL BENCH BHOPAL

Original Application No. 04/2024

IN THE MATTER OF:

NEWS ITEM APPEARING IN THE HINDU DATED
03.12.2023 TITLED BATTLING

WATER WOES IN LAND OF TRAGEDY APPLICANT(S)
VERSUS
STATE OF MP & ORS. RESPONDENT(S)
AFFIDAVIT

I, Brijraj Singh Sengar S/o Late Shri M.S. Sengar, Executive Engineer,
Bhopal Office Address Capital Project, Division No. 2, PHE Department,

do hereby state on oath and solemnly affirm as under :

1. That, I have been appointed as the Officer In-Charge to represent
this case on behalf of State of MP and as such I am well conversant
with the facts of the case and therefore, competent to swear this
affidavit.

2. That, the accompanying Reply has been prepared and filed as per
my instructions and has also been explained to me.

3. That, the contents of the accompanying Reply/ATR are true to my
knowledge based upon official records and legal averments made

therein are true on the legal advice and believed to be true.
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true to my personal knowledge and belief.
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o N | Annexure R-T (Colly.)
- -Madhya Praaesh Pollution Control Board - — o= —
=~ Paryawaran Parisar, E-5, Arera Colony, Bhopal-462 016 (M.P.) S
3:Phone : 0755-2466735 (O) Fax: 0755-2463742, EPBX: 0755-2517600, 2466191

email: it mooch@ rediffmail.com. Website: www.mnpnch.mb.gov.in

N A tyle For
8 “Enviconment

No. 27/[] /HSMD/UCIL/MPPCB/2024 , Date: 0[(_&;__202'\/{
To,

The Director,

Bhopal Gas Tragedy, Relief and Rehabilitation Department,
01, Shivaji Nagar,

Bhopal (M.P.)

Subject :- Disposal of hazardous waste lying in union carbide premises and
remediation of contaminated areas, regarding. o ‘

| Reference:- Compliance of Hon NGT [CZ] Bhopal order dated 20/03/2022 in OA No.
03/2024 (CZ) OA No. 732/2023 (PB). :

O
v

o
K

" With reference to the above subject, the matter of the disposal of UCIL waste and remediation of

site is pending in Hon’ble National Green Tribunal [CZ], Bhopal in matter of OA 03/2024 (CZ)
wherein directions have been issued by Hon'ble NGT on dated 20/03/2024, which are as

follows:-

" Inumediate actions are required to be taken by the authorities concerned on following points:-
[ Disposal of chemical waste which is approximately 337 mt and is lying in union carbide
campus.
1. Contamination of ground water.

1 Shortage of piped water.
v, Status of nitrate concentrations exceeding the maximum permissible limits and remedial

measures required to be taken.

v Status of chloride contamination in comparison to reports submitted in 2011 and the present
study and the present status. Sodium and potassium concenirations exceeding the WHO
limits.

i Iron concentrations exceeding the BIS permissible limit in 7 places.

vii The Union Carbide India Limited surrounding area is affected with partially manganese

pollution.

Secretary (Environment) and Member Secretary, SPCB is directed to take further necessary
action. Principal Secretary may call a report from competent expert body for remedial actions
and to take necessary action accorﬁing to rules and submit the factual and action taken report
within three weeks." '

Whereas, as per Rule 3[21] of the Hazardous and Other waste [Management and
Transboundary Movement] Rulés, 2016, the “occupier” in relation to the factory premises, means


Gaurvanvit Jain
Annexure R-1 (Colly.)
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Paryawaran Par:sar, E-5,~;Arera Colony, Bhopal-462 016 (M.P. " L]FE
J:Phone : 0755. 2466735 (O)Fax 0755—2%163742 EPBX: 0755-2517600, 2466191 : (fj bitestyro fo
emall: it moocb@rediffmail.com. Wehsite: www.mbonch.mno.gov.in

a person who has, control over the affairs of the factory or the premises and includes in relation
to any hazardous and -other wastes, the person in possession of the hazardous or other waste and
as per Rule 4(2) the occupier shall be responsible for safe and environmentally sound
management of hazardous and other waste and BGTR&R is the occupier of M/s UCIL.

NOW, considering the facts & aforesaid observations, you are directed as to take immediate
action on following issues as directed by Hon'ble NGT vide its order datzd 20°03/2024

follows :- .
L. Disposal of chemical waste which is approximately 337 mt and is lying in union carbide

campus.
i Contamination of ground water.
1. Shortage of piped water.

"
(if‘ v.  Status of nitrate concentrations exceeding the maximum pemzisszble lzmzts and ;emedzal

- measures required-to be taker.
v. Status of chloride contamination in comparison to reports submitted in 2011 and the
present study and the present status. Sodium and potassium concentrations exceeding the

WHO limits.
vi. Iron concentrations exceeding the BIS permissible limit in 7 places.
vit. The Union Carbide India Limited surrounding area is affected with partially manganese
pollution.
viit,  Obtain a  report from competent expert body for remedial action and take necessary
action according to rules and submit a factual action taken report.

Status of action taken so far as well proposed to be taken in compliance of Hon NGT orders
as above for disposal of stored waste and decontamination of soil and ground water in and
around union carbide premises to be submitted to MPPCB within 10 days, so that compliance
{ can be submitted before Hon'ble NGT in the given time frame. ‘
" Encls- [NGT directions dated 20/3/2024]

Endt. No /HSMD/UCIL/MPPCB/2024 Date:

Copy to:
1. Secretary, Environment, Govemment of Indxa, Ministry of Environment, Forest & Climate

Change, New Delhi. :
2. Secretary, Government of India, Ministry of Chemical & Petro- Chemlcal New Delhi.

3. Additional Chief Secretary, Bhopal Gas Tragedy, Relief and Rehabilitation Department,

Governiment of MP for information & necessary action please.
4. Principle Secretary, Environment Department, Government of MP for information &

necessary action please.
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‘s2=  Madhya Pradesh Pollution Control Board
ey Paryawaran Parisar, E-5, Arera Colony, Bhopal-462 016 (M.P.) \! : Lfv”FE

&y y Litastyie for
467 Envirgament

7 J.phone : 0755-2466735 (O) Fax: 0755-2463742, EPBX: 0755-2517600, 2466191

email: it moocb@rediffmail.com. Webhsite: www.mnnch.mo.gov.in

5 Chairman, Central Pollution Control Board, Delhi. .

6. Regional Director, Ministry of Jalshakti, Department of Water Resources, River Development
and Ganga Rejuvenation, Central Ground Water Board, North Central Region, Block-1, 4th
Floor, Parvawas Bhawan, Arera Hills, Jail Road, Bhopal for information & necessary action
please.

7 Collector, District Bhopal for ‘nformation & necessary action please.
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HON’'BLE NGT MATTER
: ‘ April 30, 2024
Cp-26/3/2021-W M--HO-CPCB-HO ___.——
A&e .
To '
The Member Secretary
SPCBs
{As per the list)

sub: Minutes of eleventh meeting with SPCBs held ort 02..04.2024 to review the action taken reports

. asperin compliance to the directions of Hon’ble NGT order dated 29;01.2021. in O.A. No. 804 of

g’ 2017 in the matter of Rajiv Narayan & Anr. Vs Unien of indla & Ors; w.r.t Contaminated Sites —
reg .

Sir/Madam,

Central Pollution Control Board has conducted 11t review mmeeting with SPCBs ot 02.04.2024
through VCin compliance ta the directionsof Hon’ble NGT In the-matterof OA No. 804 of 2017. Minutes
of meeting is enclased herewith for fu rthar necessary action.

Yaurs faithfully, -

{V.P. Yadav}
Directar & Head,
{} Waste Management Division-
f
Encl.: As above
\ . M WP - =3

T

ey W argA TR, feoelt-110032
parivesh Bhawan, East Arun Nagar. New Detht - 110082
<o/ Tel: 43102030, 305792, SERE/ Website : wrww.cpbc.nic.in




Nl

e

p

Minutes of the Eleventh Review Meeting with 03 SPCBs for compliance to the directions of Hon'ble
NGT (PB) order dated 29,01,2021 in OA No. 804 of 2017 irt the matter of Rajiv Narayan & Anr. Vs.
Union of india & Ors; w.tt, Contaminated sites Held on 02.04.2024

in compliance o Hon'hle NGT order dated 29.02.2021 in OA No. 804 of 2017, the-‘matter of Rajiv
Narayan & Anr. Vs. Union of india & Ors., eleventh review meeting with 03 SPCBs was held through
VC on'02:04.2024 to discuss about the action plans and its implementations regarding assessnient of
contaminated/ probable contaminated sites and its remediation. The meeting was chaired by Sh. V. P.
vadav, Dirgctor & Head, Waste Management Divisign-l, CPCB, Delhi. The meeting was attended by
officials of SPCBs, namely Madbya pradesh, Odisha, & West Bengal, concerned RDs of CPCB and
dealing officials of CPCB, HO. List of the participants Is givenat Annexure-l.

. At the outset, Sh. V. P. Yadav, Director and Head, Wast® Management Division-1, welcomed all the

participants and briefed the agenda of the meefing. Thereafter, Sh. G. Rarmbabuy, Scientist-E, CREB,
made the presentation on detaled action polnts to comply with various directions passed by Hon’'ble
NGT in aforesaid matters regardtng'idenﬂﬁcaﬁon, assessment and remediation of contaminated sites
followed by status of on-going DPR preparations and execution of remedlation works by the
Responsible parties. Accordingly, State wise status was. diseussed, as given at Annexure-ll and its
deliberations it given as below: :

1. Madhya pradesh: There are 21 sies In MP, out of whieh;
ites are proposed for delisting, and itwas requested MPPCB 10 carry on periodically

a) Followlng 8 si _
GW sampling in & around the sites andjk:cbrdingty,,'MFPCB has submitted action taken reports:

1) inde Zinc, plot-79, Sector -3, pithampur, pist-Dhar, MP

2) Kalnchi Chhola colony, Bhopal-462001

3) ‘Garib Nagar, phopal-462001

4) Blue Moon 2 Nawab Colony, Bhopal-462001

5) Mew Arif Nagal, Bhopsl-462001

g) Shiv Nagar, near Hindustan petroleum depot, Bhopal—462001
7} Mandideep Industrial area, mandideep, Raisan-462040

g) M/sBeta Napthol-village Maksi, Shajapur Dist, MP-465106

Analysis result of solf and groundwater, carried on periodically, revealsho co ntamination. Hence,
no further action is required.

b} For remaining 13 sites, 6 sites identified as pCS and other 7 sites are as S, Out of 13 sites,
iy MPPCB has submitted action taken reparts for fallowing 4 sites toca -ed at UCIL area.

1) M/sUnion carhide (UCIL), J.P. Nagat, Bhopal, Madhys pradesh 462001 (CS)
2] Solar Evaporation ponds outside UCIL premises, Bhopal (€5)

3] Atal Ayub Nagar, Near UCILfactory, Bhopal-462001 {PCS)

4) Shakti Nagar, Near Arif Nagar, Near Union Carbide factory, ghopal (PCS)
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In this regard, it 1s submitted that during 5th review meeting held en 13.10.2022, MPPCB was
requested to follow-up er coordinate with State Govt. 1o initiate disposal of the hazardous waste
stored at UCIL premises through TSDF at the earliest, as the matter is heard by Hon'ble NGT in
OA No. 362 of 2021 and QA No. 804 of 2017. Further, itis submitted that the matter {s-also heard
by Hon'ble NGT (CZ) in OA No. 3 of 2024 and vide order dated 30.03.2024, it is directed to take
immediate actions by the authorities concerned on Disposal of hazardous waste {about 337 MT)
lying at M/s Union Carbide Ltd. premises.

CPCB suggestion: MPPCB may follow-up with Bhopal Gas Tragedy Rellef and Rehabilitation
Department (BGTRRD) regarding disposal of HW from the UCIL premises as per directions of
" Hon'ble NGT. For 3 mare adjoining sites of UGIL area, CPCB-RD, Bhopatls requested to follow-up
the matter with MPPCB for-early subsmission of action taken report as per recommendation given
at Annexure-il.

i)  For5sites (acs&l PCS) in Ratlam area, MPPCB.is requested to expedite assessment of
waste quantity from the Plot 54-E, for disposal through secured !angiﬁﬁ.

CPCB suggestion: Out of the 5 sites in Ratlam area, 01 sife t.e. waste quan’é‘rﬂcation of Plot 54-E

report Is underway. Upon receipt of the report, MPPCB may initiate disposal of the waste through
secured landfill. For following 02 sites, Joint sampling by MPPCB and CPCB-RD Bhopal may be
carried out as per cpCB reference document followed by Sail & GW sampling. from 5-6 locations
and submit report 10 cpPCBwith 2 months.

- Ratlam Industrial Area-457001
- /s Boaruia Chemicals pvt Ltd. Ratlam, Madhya pradesh-457001

i) Further, itis submitted 'ghat no freshreport of action taken is suhmitted by MpPCB for the
following 3 sites: ) )

1) Dabli, Mangllya, indore, MP; .
7) M/s Grasim Chemical, Grasim Nagar, Nagda, MP;
3) Post Vindhyan Nagar, Dist. Sangruli, MP-486835;

CPCB suggestion: KPPCB may submit action taken reports supported with adequate number of
samples (5-6) and analysis results of CoCs with general parameters & heavy metals and site
visit/sampling photographs within 2 monthsas per ohservation & suggestions, given at
Annexure-ll. in this regard, CPCB-RD.. ghopal Is requested to follow-up the matter with MPPCB
for early submission of action taken report.

v} Theslte riamely -‘Deoguradiya (Municipal landfill Site), Near Devguradia, indore, MP',is a

MSW dumpsite, therefore, Is it is proposed that the site may be ‘de-listed from the
hazardous waste contaminated sites.

W
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' }' 3. ‘Odisha: There aré 37 sites in Odisha; wherein, 09 sites identified as PCS and other 23 sites are as
/ CS. in this regard, OSPCB hag informed the following: '

a) For 03 mercury contaminated sites at Ganjam, remediation work Is underway as per the
DPR. Further, it ls ptopo.sed that the 03 sites (i.e.JC1-, JCL-It & JCL-11E). may be considered as
single site {i.e. GlIL sites, Ganjam)

b) For 01 chromium contaminated site at N/s Orichem, Telcher, regarding disposal of
hexavalent chromium hazardous wastes from the site, OSPEB has informed that only 700
MT of waste has been disposed through TSOF.

£pCB suggestion:

iy Since slow progress has been observed in disposal of wazardous waste from chromium

. contaminated site at Orichem, Talcher, OSPCB should issue necessary directions within a
i month to the party responsible for lifting and disposal of hazardous waste through TSDF of
SLE. In case of failure t0 comply, as per the Hon'ble NGT order dated 26.08.2019 in OA No.

804/2017, snvironmental compensation may be imposed 10 Odisha SPCB at the rate of Rs..

10 lakh persite.

(i) Forsiteat INDAL-H {located putside the unit premises of M/s Indian Aluminum Company
Limited), Hirakud, sambalpur, osPCB should issue the following nacissary directions to the
units

a) Toassess the waste characterization,

b) To estimate the quantity of hazardous waste 0 pe disposed through Secure Landfill
(SLF)

¢} To dispose of hazardous waste lying at the site after scjentific stabilization through SLF.

d) Onceall the waste has been disposed of through SLF, the unlt should carry out a detailed
assessment of the site by engaging reputed consuitant[‘mstitute. in this regard, the unit
may submit the sampling and analysis plan to the CPCB and OSPCB.

(i) Fer remaining sites, OSPCB may submit action taken reporis supported with adequate
sampling (i.e. 4.5 samples) of different matrix and ahalysis results of CoCs with general
parameters 8 heavy metals and site visit/sampling phcmgraphs within a month as per

cbservation & suggestions,.given at Annexure-il.

3. West Bengal: There are 07 sites in WB; wherein, 06 sites are idantified as pcs and 01 site tsas

CS.
) Incase ofone {01} chromium¢o ntaminated site atN.ibra for which DPR was prepared unider
National Clean Energy Fund {NCEF) project, it is observed. that no action has peen taken for

execution of remediation Works.

!
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Further, itis 0 inform that CPCB has received 8 Legal Notice dated 07 109.2023 from the

' Adyocate of the consultant (i-e. Ni/s ERM india PVt Ltd.) for release of pending payment
atong with 18% interest for delay in payme nt (copy of the \egal notice is enclosed for ready
refe-.rence). 1n this regard, CPCB vide letter dated 13.11.2023 requested t0 your goard for
release State's share payment for Project on »gemediation of hazardous waste
~contammated dumpsites” under NCEF. However, state share isstill awaited.

Therefore, the proportionate state share of Rs. 33,97,701/- for preparation of aforesaid
DPR may be arranged to cpCB atthe earliest, so that pending payment can e released 10
the Consuitant i,e. M/s ERM india Put. Lid.

CpCB suggestions WRPCB should initiate remediation work at the earliest as per the DPR
prepared under NCEF project without any further delay-

iy For remalning 06 pcs, WBPCB was requested to submit action taken report {ATR)
suppor‘ted with analysis results and site visit/sampling pho‘tographs within a month.
However, the ATRs are still awaited. ’

CPCB. suggestion: cpcB asked for jolrit vistt by WBPCB and RD Kolkata and adequate number of
sampling may pe carry out to conclude the status of the sald sites. WBPCB should submit action
taken report for remaining 06 PCSS, supported with analysls results and site visit/sampling
photographs within 2 month without any further delay. In thils regard, €pCB-RD, Kolkata is

requested tO follow-up the matter with WBPCB.

Recnmmendationslhcticn points:

1. SPCBs need to update regularly Anventory of contaminated sites’ and may furnish the
updated data to CPCB for\maintain‘mg a national list in public domain from time to thme.

2. SPCBs chould initiate preliminary investigation of probable contam‘mated sites followed by
detailed investigation and remediation works, if required. Action taken report should be
submitted by the concerned spCB withina rnonth without any delay.

in this regard, who have not yet submitted the aforesaid Action taken reports, may-subm‘x‘c the
same witftin oné mionth from the date of issue of this minutes.

3, SPCBs may initiate immediate remedial measures for priotity comaminated sites and
wherein pPRs-already’ prepaned for remediation of contaminated sites.under National Clean

Erergy Fund (NCEF) project.
4. Statesto take responsibmw for high risk #Qrphan sites”, where there 15 historic dumping &
for which DPRS have akeady been prepared under NCEF project, and the poliuter could not

pe identiffed OF pouut'er‘t-s notina position to pay for remediation costs.

in this regard, $PCBs may follow-up with concerned State Govt,
N

-
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5.

7.

5pCBs should monitar: wherein Remediation work 1S undertaken by pesponsibte Party {ies)

and wherein DPRs prep.ared under NCEF project, SPCBs should submit pro‘gressista.tus report
bi.—month:v.

As per the directions of NGT, spcBs/PCC ghall ensure that the hazardous waste.
accumu\»ated/\ying at following sites shall be disposed of either through TSDF or SLFan priority
to stop further contamination.

in case of failure to comply, @s. pef the Hon'ble NGT o_rdér dated 26.08.2018 in OA No. 804
of 2017 and order dated 09.03.2022 in OA No. 162 of 2021, 'emﬁmnmental compensation
may have to be pald by gpCBs/PCCat the rate of Rs. 10 takh per site.

All SPCBs also requested 10 constitute state Level Envirm}mem‘;a! Wonitoring Committee
(SLEMC): having ne,presentaﬁves from Dept. of Ervironment, Industries Dept.: SPCB,
CGWA/ SGWHA, relevant Experts, etc for effective imp!emen‘tation of remediation plans and
communicate the SLEMC constitution to CPCB within 2 weeks. If cons’c’stuted, lgnored, pis
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To,
hri A.A. Mishra Ji
Member Secretary

Madhya Pradesh Pillution Control Board

parste = nrera Colony, Bhopali'??‘ﬁ? g Al

Disposal of hazarduous waste lying in union carbide permises and

Paryavara?

Sub.:

et feeia=? | /05 /2024

P W Ry

D : .- ‘&’; m 2
' e i TEReE 0 Y
i 13
9‘(9 L Ly
H
: - O L&
FEE-LA f.-,a.g:uQ,-. 7, Sl TR reTTi s i
H
A

remediation of contaminated areas, regarding.

Ref.—

Your letter No. 2310/HSMD/C\L/MPCB/2024 dated 01.05.2024

Regarding your referred letter the departmental information is as below -

‘S.N. nom - Points

Answer o ,

| Disposal of chemical waste which is
approximately 337 MT. and lying in
union carbide campus.

O
NE
YT
G Py
4

The successful bidder has been selected
through tender for disposal of 337 MT
tonnes of chemical waste materials stored
in Union Carbide premises and Letter of
Acceptance (LOA) has been issued to M/s
Pithampur Industrial Waste Management
Private Limited on 13.07.2023. And the
agreement has also been executed with the
tenderer on 07.10.2023. The amount to be
spent  for disinfection ~ of chemical
substances has been received by the
Government of India on 05.03.2024. The

disposal of chemical waste

process of
materials will be started as soon as

possible.

Contamination of ground water.

Not Related with Directerate gas relief
department

\
%Ortage of piped water.

\CLG\

e /Ef_\fp

An amount of Rs 50.00 crore has been
provided to the Muniéi'pal Corporation for
the provision of drinkiné water in the areas
around the Union -Carbide complex. The
Municipal Corporation has constructed 10

tanks in 22 settlements of the gas affected

Cont- 2.
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areas around the Union Carbide complex
and provided 10,124 free tap connections.
Drinking water arrangements are being
made regularly through this. Narmada Jal is

being provided to all areas.

I —— S o
[\ Status of nitrate concentrations " Not Related with Directerate gas retief
| exceeding the maximum permissible \ department
limit and remedial measures ‘
| required to be taken.
status of chloride contamination in Not Related with Directerate gas relief
comparison to report submitted in department
| 2011 and the present study and the
present  status. Sodium  and
potassium concentrations exceeding

thg\ﬁ/HO fimits.

lron concentrations exceeding the Not Related with Directerate gaAs relief
BIS permissible limit in 7 places. department
The union carbide India Limitted Not Related with Directerate gas relief
surrounding area is affected with department

partially manganese pollution. . |
Note :- Government of India, Ministry of Environment, Forest and Climate Change, New
Delhi's letter dated 15.06.2023, as per oaragraph 5 (if) mentioned in the praceedings of the
Oversight Committee, regarding underground water testing in the Union Carbide areas to
National Environmental Engineering Research Institute (NEERI), Nagpur and National
Geophysical Research Institute (NGRI), Hyderabad. A notesheet regarding KYC update has -
been sent to MPPCB, yet it has not been recieved back with updated KYC Signature. As
soon as it will be recieved, advance payment 1o NEER! and NGR! will be d for starting

furture proceecing regarding UCIL Survey. ! y
| /"/V\\O }/\ Z\\

(Rakesh kumar Shrivastava)
Director
Bhopal Gas Tragedy, Relief and
Rehabilitation, Bhopal

£ No. f-07/38/L.sec/2024 Bhopal, Dated /05/2024
Copy to -
1. staff Officer, Enviroment, Government of India, Minsitry of Environment, Forest &

Climate Change, New Delhi.
2- Dupty Secretary, Bhopal Gas Tragedy, Relief and, Rehabilitation, Ministry, Bhopal
(M.P.) ' ‘ 369
Director

Bhopal Gas Tragedy, Relief and
Rehabilitation, Bhopal
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Annexure R-4

i Special Study Report

Exploring the Heavy Metals Contamination and Basic Water Quality
Parameters around Union Carbide India Limited (UCIL), Bhopal

in the Matter of

w.r.t.
Hon'bie Netlonal Green Tribunal (Central Bench) Order dated 07.12.2023

Location: Union Carbide India Limited (UCIL)
District-Bhopal, M.P.
BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL

Data Analysis, Interpretation and Report writing
by
Dr. V. K. Kulshreshtha, Scientist-C
Mr. Tej Singh, Assist. Chemist

Sample Analysis
by
Mr. Rahul Vashishtha, Assist. Chemist
Mr. Jitendra Kumar, STA-Chem.

o gt Sample Collection
_,/:‘2‘}%'*;, /f ‘\*u‘ff;?‘;’?\g by
N ‘f’/"zf"'\;‘;\acﬁ\QCoﬁ\w Ms. Peshni Patel, Scientist-C
.,:".‘ };“‘“ ;w Mr. Jitendra Kumar, STA-Chem.
PR '-*‘ w“" W e Mg, Adiba Khan, STA-Chem.
m*“
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L.INTRODUCTION

in the tragic events of 1984, on the fateful night of December 2nd g catastrophic gas
leak occurred at the Union Carbide factory in Bhopal. The released gas, highly poisonous in
nature, resulted in the loss of numerous human lives and fivestock. Beyond the immediate
human toll, the incident had far-reaching consequences, causing substantial environmental
damage and adversely affecting the quality of flora and fauna in the surrounding areas.

Quantifying the extensive losses incurred by natural resources, including air and
water in the city of Bhopal, due to the release of these poisonous gases has proven to be an
intricate challenge. Despite this difficulty, various governmental entities, including state and
central agencies, non-governmental organizations (NGOs), and autonomous bodies, have
diligently undertaken efforts to comprehensively study hoth the immediate and long-term
effects of the gas leakage. These studies aimed to provide a basis for future planning,
enabling effective measures to overcome the adverse consequences of the gas leak.

A crucial aspect of post-gas tragedy investigation focuses on the examination of
water quality in and around the affecied area, notably the Union Carbide factory in Bhopal.
fhe Madhya Pradesh State Pollution Control Board, Bhopal has been actively engaged in
the routine monitoring of groundwater quality across various jocations in Bhopal, with special
attention to areas closely adjacentto the Union Carbide facility. This monitoring involves the
collection of groundwater samples from representative hand pumps, dug wells, and tube
wells.

in 2011, the Central Ground Water Board (CGWB), NCR, Bhopal, conducted a study
around the Union Carbide faciory area to assess groundwater quality. Samples were
meticulously collected from hand pumps, tube wells, and dug wells at 12 different locations
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 title
“Battling Water Woes in the Land of Tragedy, " spotlights the critical issue of groundwater
contamination. The articje drew attention to the substantial volume of inadequately managed
toxic 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 Nationa! Green Tribunal (NGT), Principal Branch, New
Delhi, took Suo Motu action, recoghizing the urgent need for attention and remediation of
toxic waste within the UCIL premises. Subsequently, the Hon'ble Tribunal summoned the
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dots. Detailed geographical coordinates of these sampling
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points can be found in Annexure-

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

b. Analysis of Samples: The collected samples, adhering to proper handling protocols,
onal Chemical Laboratory, CGWB, Bhopal. The analysis

underwent analysis at the Regi
pH, electrical conductivity (EC), total dissolved solids

included basic parameters such as
(TDS), temperature (Temp. 0C), carbonate (COa), bicarbonate (HCO3), sulphate (SOs),

chloride (Cl), phosphate (POa4), silica (SiO2), nitrate (NOgz), total hardness (TH), calcium (Ca),
Additionally, 18 specific heavy metals—

(Cd), nickel (Ni), chromium (Cr),
rcury (Hg), molybdenum

magnesium (Mg), sodium (Na), and potassium (K).
namely, iron (Fe), zinc (Zn), manganese (Mn), cadmium
lead (Pb), aluminum (Al), boron (B), selenium (Se), silver (Ag), me
{Mo), copper (Cu), Barium(Ba), Strontium(Sr), Arsenic (As) and uranium (U)-were analyzed.
parameters followed Standard Methods (APHA, 2022) employing
-photometer (Systonics-128), and Spectrophotometer

The determination of basic

various volumetric methods, Flame
{Shimadzuy, UV-1201). The analysis of heavy metals was conducted using ICP-MS

(ThermoFisher Scientific, model icap RQ).
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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 (BW11) with a fevel
of 1.09 mgfl. Increasing phosphate levels, can be atiributed 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/t (DWs, Gufa Mandir) to 74 mg/l (BWs, RGPV University),
with an average concentration of 32 mg/l. 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 (HP4; shallow Aquifer), Geetanjali College
(BWy4; Deep Aquifer), and Badwai{HP1o; shallow Aquifer) showed the hardness greater than
BIS permissible limit (600 mgf!) respectively as 827,683 and 634 mg/l. Calcium content in
water samples only from one location namely Bhopal Railway Junction (HP; 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 fimit 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/l, with an
average concentration of 102 mg/l (Tables 1&3).

Simitarly, 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/l,

respectively (Tables 1 & 3).
B. AppraisaleGmundWaterQua!ﬁyBasedeeavymts

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

Page6
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discretion of the origin of the lithology has been explained by the following assumptions (Day
et al, 1998):

(1) Atmospheric precipitation dominance waters should come from rocks which contain

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 weatheting processes) show high concentrations
of Ca2*, Mg?*, and HCOg" 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 Ca2*and Mg?* ions due 10 calcite precipitation resulting in high TDS
and high Na/Ca+Na ratio.

Gibbs used two ratios in his diagrams, representing the Ratio-l for cations
[(Na+K)/(Na+K+Ca)] and Ratlo-1i for anions [Cl (Cl+ HCO3)] as a function of TDS which are
widely employed to assess the functiona! 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 dormestic/industrial contamination or other sources of
hydrochemical énrichment outside of the three sources outlined above since a lot of studies
have shown the origin of the lithology away from the three major factors, namely,
precipitation dominance, rock-water interaction, and evaporation-crystallization. #t 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
multivariate statistical analyses.

Lastly, to know the mechanisms controlling groundwater chemistry and the
relationship of the chemical components of water from their respective aquifers, the
chemical data about UCIL of Bhopal was plotted on Gibb's diagram (See Figures 3a & 3b).
Gibbs’s ratio-1 (Cation) ranged from 0.183 to 0.839 with an average of 0.513 whereas
Gibbs's ratio-2 (Anions) varied from 0.144 1o 0.258 with an average of 0.285 respectively.

Figures 3a and 3b indicate that all samples are situated within the zone characterized
. by rock dominance indicating that rock weathering is the primary source that controls

groundwater chemistry and its evolution. Parent rock weathering facilitates the process by

which dissolvable salts and minerals become incorporated with groundwater. Moreover, the .

fong residence time of rock-water interaction also aids mineral dissolution (Setvakumar et.
Y
al., 2017).
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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/ (Tables 2 & 3).

The application of the Gibbs diagram in the analysis suggested that rock
weathering p!ayed a pwotal role as the primary source influencing groundwater

AR T e Sy e e st

chemsstry This process, Tin turn, contnbuted to the presence of saline groundwaters in

The st study area.
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Figure 3 Glbb’s Dtagram i!iustratingthe Mechamsm Controﬂmg Ground
Water Chemistry for Sample Sites Beiongmg to UCIL, Bhnpa!. |
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-
| Table 1: Presentation of Major lons Concentrations in the Study Area.
“ Parameters Analyzed pH 85o COy HCOs ALKT [~} £:1= 7% NOy e PO B0 TH Co Mo Mo w
Type of
8. No, vsmmm.wmp_m“mm af Kquirer s-s5 | 750 g .wum...h 200 to 600 u%%op% 200 10 400 ] 4610 NR | 1,010 1.6 | 0.1 10 1.0 200 10 800} 78 1o 200 | 3010 100 Qwueg 10 (WHO)
Loentso ources at 26 tdm‘qwun— mgn
1 *w..._ hhash 7.4 1108 o 421 345 42 40 0.41 0.03 18 342 107 18 87 4
2 {aovindpure | B 7.26 1644 [ 378 210 252 44 034 0.04 35 480 119 45 117 8.4
Py .98 1554 o 470 385 178 82 0.39 0.02 28 480 158 17 134 2.9
7.11 1332 ) 878 30 198 72 0.1 0,03 23 381 37 2 126 2.2
7.02 1384 0 454 405 141 38 0.31 D04 20 20 1089 6.8
B.es 1848 o 378 a0 287 98 . 0.87 a.02 22 72 45 2
7.13 745 ° 278 228 89 18 ® 0.05 2.33 43 23 45 23.
?  {knenugaon 688 936 [ 268 220 89 20 i 0.18 021 26 257 83 12 -1 26.8
s Jistohed 8.86 502 o 214 178 40 18 = 0.05 .09 8 203 83 17 24 2
10 {Gots Mendir €74 €06 o 201 1068 72 44 8 0.08 0.11 8 203 81 2 51
11 it .91 812 @ 378 310 72 14 8 0.3 0.08 17 243 85 7 87 2
1z [Sestanie .03 2051 [ 519 425 485 a4 8 0.44 0.08 22 ) 138 84 178 2
18 |oia Bungiew 7.84 072 o 397 azs 67 28 1 0.7 0.28 29 238 58 24 92 6.1
14 4P Nager 7.04 1201 o 519 425 161 12 1 0.41 0.08 24 408 113 30 118 3.4
15 [Kendht 8.86 1860 [ 488 a7s 248 4% 4 o.22 a.07 23 545 182 22 142 4.8
18 (Shonkar 8.0 1832 0 402 a30 186 26 44 0.22 0.84 20 421 133 22 108
17 |Bhenpur 718 1126 o 408 38 139 18 10 0.28 0.1 26 3851 181 L) 23
18 |Daemkneds 247 1388 o 415 ErT 181 20 194 0.44 0.09 27 4886 146 28 108 16.8
19 |Nabmagh 7.33 1074 ) 384 29 120 20 24 0.82 0.1 48 367 86 25 71
20 |Panns Negar 7.3 11885 o 415 a0 138 34 14 0.4 0.0 38 307 81 25 126
21 mnas! ] 744 2487 [ 633 s6n 406 a8 ©é a.68 0.15 L) B 1083 2 314 19.6
22 BTV { 7.33 812 o 220 i &7 a0 14 0.98 0.16 74 193 56 13 B8O
ol 8.75 1056 o 256 216 203 26 4 016 0.0 28 268 143 2 78
7.a7 7485 ‘o 276 238 82 22 15 0,31 1.09 20 228 71 12 88 16.2
7.07 1S o 282 215 82 18 2 0,19 0.3 24 198 &1 11 47 18.1
7.1 1685 Q 338 278 384 8@ 3 0.91 0.1 18 478 131 28 148
7.61 1128 o 342 280 144 aa az 0.42 v.08 23 azz 113 10 o8
.97 777 © 336 275 62 ) = 031 0.08 24 208 &9 14 68
7.4 923 0 399 320 82 10 3 .12 0,34 37 207 a3 22 80
Murtt Hagar 7.30 1030 [ 409 338 ep 22 9 0.78 0.53 &6 233 AD 30 112
21 [Paisal Villoge] - 7.17 1781 ) 438 00 226 32 ay 0.38 0.1 48 488 133 37 142
32 |Karond 7.31 1322 L) 418 240 188 38 21 0.62 0.12 56 332 a1 43 181
38 nﬂﬁn...um 7.7 1868 0 416 a4 252 46 s 0.11 0.09 44 282 44 37 222 8.3
8¢ | !ha:: 7.07 1128 [ A%4 290 163 26 as 0.32 0.11 30 361 108 19 o8 X
38 [iheids o 7.04 1456 © 275 228 307 34 32 0.31 0.11 38 =516 164 7 78 8.2
38 |@srkhedi BWax § 6.97 812 o 342 21 87 12 8 ~ 0.34 0.18 18 213 87 11 785 22.1
Dersived valus determined from BI8 limite gliven for TDS, ** Derived value determined from BIS limita given for Alkstinlty & **"Derstvad valua detarmined from 813 Umits given tor Alkaitnity.
1
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Table 3 : The Summary of Water Quality Data of the Study Area Surrounding UCIL
Compared with BIS (2012).
& ® Bureau of indian Standards (s
59 ‘ 2 10500:2012)
S. No. &,9 Min Max § Acceptable’ Permissible limitin
Q@ Z Limit the absence of
alternate sources
1 pH 6.74 761 711 6.5 85
2 (Eé%ﬁ;*"a' Conductivity] 50 | 2407 | 1209 750° 3000°
3 lcarbonate (CO3) 0 0 0 120° a0t
4 |Bi-carbonate (HCO3) 201 683 376 2441 732¢
5 |Alkalinity 164.96 55088 318.30 200 600
6 |Chioride (Cl) 40 465 165 250 1000
7 |Sulphate (SO4) 9 95 33 200 400
8 |nitrate (NOs) 1 142 27 45 No relaxation
9 [Fluoride (F) 0.05 091 0.34 1 15
10 |Phosphate (PO4) 0.02 233 0.21 0.10% 1.0%
11 |Silica (S103) 3 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*
17 z’.‘.":;)mss"m Solids | 326 1623 | 786 500 2000
18 {Boron(B) 0.00 0.228 0.066 05 1
19 jAluminium (Al) 0.00 0.133 0.020 0.03 02
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 llom (Fe) 0.00 11.664 1.453 1 Mo relaxation
23 |Nickel (NI) 0.00 0.007 0.001 0.02 No relaxation
24 lCopper(Cu) 0.00 0012 0.003 0.05 15
25 |Zinc (Zn) 0001 | 8373 | 0315 5 15
26 |Arsantc (As) 0.00 0.012 0.001 0.01 No relaxation
27 |Setentum (Se) 0.00 0.006 0.000 0.01 No relaxation
28 |Molybednum (Mo) 0.00 0.011 0.003 0.07 No relaxation
28 |Stiver{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 0.180 0.096 0.7 No relaxation
32 |Mercury (Hg) 0.000 0.000 0.000 0.001 No relaxation
33 |Lead (Pb) 0.000 0.020 0.002 0.05 No relaxation
34 (Uranium 0000 | 0014 0.004 0.03 No relaxation
35 |Stromeium 0000 | 0006 | 00005 } NotMentioned Not Mentioned “LP{
= = Drived fron BIS' TDS value, {= Darived form BIS' Alkalinity vaue & $ =WHO Values § ;a}f’,%;%
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Swmmary of Monitoring conducted by Regional Directorate, Gol, Ministry of Jal Shakti
Deptt of WR, RD&GR , CGWB, Bhopal

Preamble: CGWB, Bhopal has collected about 72 samples [36 samples for basic parameters
and 36 for heavy metals] from locations within 5 km radius of union carbide premises during
12 to 14 December, 2023.

The parameters analyzed were :

Physico-chemical parameters such as - pH, TDS, carbonates, bicarbonates,sulphate, chlorides,
phosphate, silica,nitrate, hardness, sodium and potassium .

Heavy metals such as- Fe, Zn, Mn, Cd, Ni, Cr, Pb, Al, B, Se, Ag, Hg, Mo, Cu, Ba, Sr, As and
u.

The results indicated that concentrations of physico~chemical parameters like nitrates,
phosphates, sodium, potassium and metals like iron and manganese are exceeding the limits
at some locations as prescribed in standards of BIS10500 [2012] and WHO -1999 guidelines.

Conclusion of the study reveals that , high concentrations of nitrate may be due to utilization

of fertilizers and discharge of domestic sewage, whereas, occurrence of high concentration of
iron may be due to dissolution of components from ferrous bore holes and hand pumps.
Occurrence of other heavy metals are due to rock weathering influencing ground water

chemistry.

. Scientific journals reveals that , availability of high concentrations of nitrate in
ground water may be due to agricultural activities and improper sewage disposal M1 One of
the press release in November 2021 from Ministry of Jal Shakti , Gol that Warer guality data
of the country on a regional scale as part of its ground water quality monitoring program and
various scientific studies indicate occurrence of contaminants such as iron, salinity and
nitrate beyond the permissible limits as per BIS for human consumptions in number of states
including M.PP! . Elevated concentrations of nitrate in ground water may be due to on site
sanitation, sewage sludge disposal and agriculture activities

Similarly metals like iron and manganese in ground water are predominant and their
occurrence are mainly due to weathering of minerals and rocks. Several trace metals occur
naturally in certain rock formations and can enter in the environment from natural processes
such as weathering. However, industrial activities such as mining, metallurgy, solid
waste disposal  etc. can lead to elevated  concentrations . of toxic ~ metals
including lead, cadmium and chromium. These contaminants have the potential to make their
way into groundwater‘m

References:- [1] Nitrate concentration in ground water and associated health risk assessment
for indo-gangetic plain, India: Anurag Verma et.al., Ground Water For Sustainable
Development, ELSEVIER, Vol 23, November2023,100978

[2] Press release , Gol, Ministry of Jal Shakti ,dated 29/11/2021

[3] Integration of ground water management into transboundary basins organizations in
South Africa : Ground water hazards-a manual by AGW-Net, BGR,IWMI
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Monitoring of ground water in and around the Union Carbide premises by MPPCB

In this context , MPPCB has also collected ground water samples from the following locations
around union carbide premises on 22/04/2024 [with in 5 km radius of union carbide]

1. Ground water at JP nagar

2. Surface water solar evaporation pond

3. Ground water at atal ayub nagar

4. Ground water at New arif nagar

5. Ground water at garib nagar

6. Ground water at blue moon & nawab colony

7. Ground water at shakti nagar near new arif nagar
8. Ground water at shiv nagar
9. Ground water at kanchi chola colony
10. Ground water at DIG bunglow

The analysis results revels that concentration of total dissolved solids , nitrate, hardness
and metals like iron and manganese observed beyond the permissible limits of drinking water
standards 1S 10500:2012, pesticides are not detected in collected samples. [Annex-4]
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Date of Sample Collection:- 22/04/2024
.Date of Start analysis:- 22/04/2024
Date of End analysis:- 30/4/2024
Sampling By:- Central Laboratory, MP Pollution Control Board Bhopal.

E/5, Arera Colony, Paryawaran Parisar, Bhopal —462016
Ph. NO. 0755-2466191, email: cI_mppcb@rediffmail.com
Surface Water

S. Parameter Unit Method M/s.Union Carbide Solar Evaporation Pond
No. (UCIL) J.P. Nagar outside UCIL Premises,
Bhopal. Bhopal

] pH pH units | 4500 PH + B APHA, 23" Edition, 2017 8.18 7.00

2. | D.O. mg/l 4500 - O - C APHA, 23" Editiou, 2017 4.5 1.4

3. |B.OD mg/l IS 3025[Part 44]:1993[First Revision] 5.2 124

4. | TDS mg/1 2540-C APHA, 23" Edition, 2017 306 914

5. | COD mg/l 5220-B APHA, 23" Edition, 2017 29.64 39.52

6. | Conductivity uMhofem | 2510-B APHA, 23" Edition, 2017 557.5 1362

7. | Color Hazen | 2120-B APHA, 237 Edition, 2017 30 30

8. | Fluoride mg/1 4500-F-D APHA, 23 Edition, 2017 BDL BDL

9. | Chloride mg/l 4500-C1 B APHA, 23" Edition, 2017 33.50 31142 |
10. | Nitrate mg/l 4500- No; B APHA, 23" Edition, 2017 9.80 18.29

11. | Sulphate mg/l | 4500 So,”E APHA, 23" Edition, 2017 4.82 8.96

12. | Phosphate mg/l 4500 — PD APHA, 23" Edition, 2017 0.72 0.02

13. | Total Hardness mg/l 2340 C APHA, 23" Edition, 2017 220 320

14. | CaHardness mg/l 3500 CaB APHA, 23" Edition, 2017 172 48 B
15. | MgHardness mg/l 2340 B APHA, 23" Edition, 2017 48 B 72 J
16. | Oil and Grease mg/l 5520-B APHA, 23" Edition, 2017 ' 0.3 0.2 1
17. | Cyanide mg/l 4500 -CNE APHA, 23" Edition, 2017 ND B ND j
18. | Chromium VI mg/l 3500-Cr B APHA, 23" Edition, 2017 BDL BDL

19. | Sodium mg/! 4500-B B APHA, 23" Edition, 2017 21.96 87.5

20. | Potassium mg/! 3500 Na B APHA, 23" Edition, 2017 10.05 3.7
Remark:- BDL-Below Detection Limit, MDL-Minimum Detection Limit, Flouride- MDL (0.1 mg/i); Phosphate-

MDL- (1.0 mﬁhromium VI -MDL - 0.2 mg/l
(Dr. Alok Saxena)

Authorized Signatory
Chief Chemist
Central Laboratory MPPCB Bhopal
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Date of Sample Collection:- 22/04/2024
Date of Start analysis:- 22/04/2024
Date of End analysis:- 30/4/2024
Sampling By:- Central Laboratory, MP Pollution Control Board Bhopal.
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Central Laboratory
M.P. Pollution Control Board, Bhopal [M.P.]

E/S, Arera Colony, Paryawaran Parisar, Bhopal — 462016
Ph. NO. 0755-2466191, email: c|_mppcb@rediffmail.com

Ground Water

S. Parameter Unit Method Atal New Garib | Blue Shakti Nagar | Shiv Nagar | Kanchi | DIG IS 10500: |
No. Ayub Arif Nagar, | Moon & | Near Arif near Chhola Banglow | 2012
Nagar, | Nagar, | Bhopal | Nawab Nagar, Near Hindustan | colony, P.G.BT | RA 2021
Near Bhopal Colony, | Union Carbide Petroleum | Bhopal College
UCIL Bhopal | Factory, depot, Road,
Factory Bhopal Bhopal Bhopal.
,Bhopal
1. | pH pH units | 4500 PH + B APHA, 23" Edition, 2017 6.75 7.04 7.11 6.90 7.11 6.93 6.83 6.5-8.5
2. D.O. mg/! 4500 - O - C APHA, 23" Edition, 2017 . . 1.2 -
3 | TDS mg/l | 2540-C APHA, 23" Edition, 2017 04 bad 500
4. COD mg/1 5220-B APHA, 23" Edition, 2017 9.88 9.88 E . 9.88 -
5. | Conductivity pMho/cm | 2510-B APHA, 23" Edition, 2017 1001 1437 1388 1639 1080 -
6. Color Hazen | 2120-B APHA, 23" Edition, 2017 10 ﬁi 16 ﬁf} 20 5
7. | Fluoride mg/l 4500-F-D APHA, 23" Edition, 2017 BDL BDL BDL BDL BDL BDL 1.0
8. Chloride mg/l 4500-C1 B APHA, 23" Edition, 2017 : 88.69 203.01 130.08 126.14 88.69 250
9. Nitrate mg/l 4500- Nos B APHA, 23™ Edition, 2017 30.98 7.78 15.95 11.00 23.34 g 16.12 45
10. | Sulphate mg/l 4500 So,2E APHA, 23" Edition, 2017 55.35 32.75 4821 19.85 57.94 82.95 40.25 200
11. | Phosphate mg/l 4500 - PD APHA, 23" Edition, 2017 0.11 BDL 0.57 0.04 0.07 BDL -
12. | Total Hardness mg/l | 2340 C APHA, 23" Edition, 2017 ‘ 332 360 344 548 384 200
13. | Ca Hardness mg/} 3500 CaB APHA, 23" Edition, 2017 204 228 196 260 252 220 -
14. Mg Hardness mg/] 2340 B APHA, 23" Edition, 2017 236 104 164 84 296 164 -
15. | Oil and Grease mg/l | 5520-B APHA, 23" Edition, 2017 0.2 0.1 0.2 0.1 0.2 0.2 -
16. | Cyanide mg/l 4500 -CNE APHA, 23" Edition, 2017 ND ND ND ND ND ND 0.05
17. | Chromium VI mg/l | 3500-Cr B APHA, 237 Editien, 2017 BDL BDL BDL BDL BDL BDL BDL BDL -
18. | Sodium mg/l 4500-8 B APHA, 23" Edition, 2017 102.5 70.33 165.6 126.7 109.9 75.52 100.47 71.95 -
19. | Potassium mg/l 3500 Na B APHA, 23" Edition, 2017 1.4 2.02 1.6 7.0 1.1 2.26 2.01 1.24 -
Remark:- BDL-Below Detection Limit, MD

L -Minimum Detection Limit, ND- Not Detected,Flouride- MDL (0.1 mg/1); Phosphate- MDL- (1

), Chromium VI - MDL - 0.2 mg/l
g4

(Dr. Alok Saxena)
Authorized Signatory
Chief Chemist
Central Laboratory MPPCB Bhopal
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Date of Sample Collection:- 22/04/2024
Date of Start analysis:- 22/04/2024
Date of End analysis:- 03/05/2024
Sampling By:- Central Laboratory, MP Pollution Control Board Bhopal.

Central 'Laborattaﬁ
M.P. Pollution Control Board, Bhopal [M.P.]

E/5, Arera Colony, Paryawaran Parisar, Bhopal — 462016
Ph. NO. 0755-2466191, email: c|_mppcb@rediffmail.com

Surface Water

S. Parameter Unit Method M/s.Union Carbide Solar Evaporation P&lﬂ
No. (UCIL) J.P. Nagar outside UCIL Premises,
Bhopal. Bhopal

1. | Copper mg/] BDL 0.06 ]

2. | Chromium mg/l BDL BDL

3. | Zinc mg/l 0.04 0.064

4. | Manganese mg/l 0.13 0.62

5. | Iron mg/] 3“}11B 0.08 1.57

APHA, 23™ Edition, 2017

6. | Lead mg/t . BDL BDL

7. | Cobalt mg/l BDL BDL

8. | Nickel mg/] BDL BDL

9. | Cadmium mg/l BDL BDL

10. | Mercury ng/l 3112 B APHA, 23" Edition, 2017 BDL BDL

Remark:- BDL-Below Detection Limit, MDL-Minimum Detection Limit, ND- Not Detected.

Cu - MDL - 0.018 mg/l, Zn - MDL -

0.008 mg/l, Pb - MDL — 0.031 mg/l Fe-MDL - 0.119 mg/l,

Mn - MDL — 0.02 mg/1, Ni - MDL — 0.26 mg/l, Co - MDL — 0.004 mg/L,Cr - MDL —0.030 mg/,
Cd - MDL —0.053 mg/l.Hg- MDL- 1 pg/l

(X

(Dr. Alok Saxena)
Authorized Signatory
Chief Chemist
Central Laboratory MPPCB Bhopal
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Central Laboratory
M.P. Pollution Control Board, Bhopal [M.P.]
E/5, Arera Colony, Paryawaran Parisar, Bhopal — 462016

Ph. NO. 0755-2466191, email: cI_mppcb@rediffmail.com

Ground Water

Date of Sample Collection:- 22/04/2024
Date of Start analysis:- 22/04/2024
Date of End analysis:- 03/05/2024

Sampling By:- Central Laboratory,

MP Pollution Control Board Bhopal.

Chief Chemist

Central Laboratory MPPCB Bhopal

S. Parameter Unit Method Atal New Garib | Blue Shakti Nagar | Shiv Nagar Kanchi DIG — 115 10500:2012
No. Ayub Arif Nagar, | Moon | Near Arif near Chhola Banglow P.G.B] RA 2021
Nagar, Nagar, | Bhopal | & Nagar, Near | Hindustan colony, College
Near Bhopal Nawab | Union Petroleum | Bhopal Road,
UCIL Colony | Carbide depot, Bhopal.
Factory, Bhiopal | Factory, Bhopal
Bhopal Bhopal
|| Copper mg/l BDL BDL | BDL | BDL BDL BDL BDL BDL 0.05
2. Chromium mg/!| BDL BDL | BDL | BDL BDL BDL BDL BDL 0.05
3. Zinc mg/l | 0.010 0.041 BDL 0.07 0.03 0.013 0.017 0.04 05
4 | Manganese | mg/l A;;‘[L“;Sn, BDL | 0.01 | 008 BDL 0.05 0.01 0.01 0.1
3. Iron mg/l Edition, 2017 9 0.05 0.02 062 0.08 0.02 BDL 0.01 0.3
6 | Lead mg/l ’ BDL | BDL | BDL | BDL BDL BDL BDL BDL 0.01
7. Cobalt mg/l BDL BDL BDL BDL BDL BDL BDL BDL -
8. Nickel mg/1 BDL BDL BDL BDL BDL BDL BDL BDL 0.02
% | Mercury pgl | ii2BAPEA 1 BDL | BDL | BDL | BDL BDL BDL BDL BDL 0.001 |
Remark:- BDL-Below Detection Limit, MDL-Minimum Detection Limit,
Cu --MDL - 0.018 mg/l, Zn - MDL - 0.008 mg/l, Pb - MDL —0.031 mg/l Fe-MDL—0.119 mg/l,
Mn - MDL —0.02 mg/l, Ni - MDL —0.26 mg/1, Co - MDL — 0.004 mg/1,Cr - MDL —0.030 mg/l,
Cd - MDL —0.053 mg/L.Hg- MDL- 1 pg/l %/
(Dr. Alok Saxena)
Authorized Signatory
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M.P. Pollution Control Trd, Bhopal [M.P.]
E/5, Arera Colony, Paryawaran Parisar, Bhopal — 462016
e Ph. NO. 0755-2466191, email: c_mppcb@rediffmail.com

? Surface Water
o

Date of Sample Collection:- 22/04/2024

Date of Start analysis:- 22/04/2024 & 03/05/204

Date of End analysis:- 24/04/2024 & 05/05/2024

Sampling By:- Central Laboratory, MP Pollution Control Board Bhopal.

S. Parameter Unit Method M/s.Union Solar
No. Carbide Evaporation
(UCIL) J.P. | Pond outside
Nagar UCIL
Bhopal. Premises,
: Bhopal
1. o —BHC pe/t ND ND
2 p- BHC pe/l ND ND
3 y- BHC ) ug/l ND ND
4 8 BHC pg/l 6630B ND ND
5. Endosulphan o pg/l APHA, ;3 17Ed1t|on, ND ND
6 Endosulphan B pg/l ND ND
7 Aldrin pg/l ND ND
8 Di-eldrin pg/t ND ND
9. DDE pg/t ‘ ND ND
10. DDD g/l ND ND |
1. DDT pg/l ND ND
12. Chloroform ng/l ND ND

Remark:- ND- Not Detectable. Method Detection Limit- 0.025 ng/l

i
[\

(Dr. Alok Saxena)
Authorized Signatory
Chief Chemist
Central Laboratory MPPCB Bhopal
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- M.P. Pollution Control d, Bhopal {M.P.]
=== E/5, Arera Colony, Paryawaran Parisar, Bhopal — 462016
G55  Ph. NO. 0755-2466191, email: cI_mppcb@rediffmail.com

Ground Water
Date of Sample Collection:- 22/04/2024
Date of Start analysis:- 22/04/2024 & 03/05/2024*
- Date of End analysis:- 24/04/2024 & 05/05/2024*
Sampling By:- Central Laboratory, MP Pollution Control Board Bhopal.

Parameter Unit Method Atal New Garib Blue Shakti Nagar | Shiv Kanchi | DIG IS 10500:2012
Ayub Arif Nagar, | Moon Near Arif Nagar Chhola | Banglow RA 2021
Nagar, | Nagar, | Bhopal | & Nagar, Near | near colony, | P.G.B.T
Near Bhopal Nawab | Union Hindustan | Bhopal | College
UCIL Colony, | Carbide Petroleum Road,
Factory, Bhopal | Factory, depot, Bhopal.
Bhopal Bhopal Bhopal
1. | a-BHC pg/l ND ND ND ND ND ND ND ND 0.01
2. | B-BHC ug/l ND ND ND ND ND ND ND ND 0.04
3. | y-BHC ng/l ND ND ND ND ND ND ND ND 02
4 |5 BHC g/l 6630B "ND | ND | ND | ND ND ND ND ND 0.04
5 [ Endosulphana | pg/! Eﬁtﬁﬁ’ gz [~ [ ND | ND | WD ND ND | ND | ND o4
6. | Endosulphan B pg/l ’ ND ND ND ND ND ND ND ND ]
7. | Aldrin ng/l ‘ND ND ND ND ND ND ND ND 0.03
8. | Di-eldrin pe/l ND ND ND ND ND ND ND ND )
9. | DDE pe/l ND ND ND ND ND ND ND ND
10. | DDD ug/1 ND ND ND ND ND ND ND ND 01
1. | DDT pg/l ND ND ND ND ND ND ND ND |
12. | Chloroform * pe/l ND ND ND ND ND ND ND ND 200

Remark:- ND- Not Detectable. Method Detection Limit- 0.025 ug/l

(N,

(Dr. Alok Saxena)

Authorized Signatory

Chief Chemist

Central Laboratery MPPCB Bhopal




