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Joint Committee Report in the matter of Hon’ble NGT (PB) OA No. 362 of 2021
(R K Gupta Vs State of Madhya Pradesh) in compliance to the Hon’ble NGT
order dated 22.12.2021

A. The application has been made in the Hon’ble National Green Tribunal in the matter related to
the media report published in The Hindustan Times dated 30/03/2017 on “A toxic neglect in
Bhopal” and dated 08/12/2018 on “No closure for victims of Bhopal gas tragedy”
highlighting the issue of huge hazardous waste still lying the defunct Union Carbide factory of
Bhopal, posing continuous hazard to the environment and public health.

The said matter OA No. 362 of 2021 was listed before Hon’ble NGT on 22.12.2021 and
operative part of the Order is:

“ 2. Having regard to the seriousness of the allegation, it appears necessary to
ascertain the factual position in the matter through a joint Committee of the CPCB,
State PCB and the District Magistrate, Bhopal. The State PCB will be the nodal
agency for coordination and compliance. The joint Committee may meet within two
weeks and undertake site visit. Factual and action taken report may be furnished
within two months by e-mail at judicial-ngt@gov.in preferably in the form of
searchable PDF/ OCR Support PDF and not in the form of Image PDF.”

The copy of order dated 22.12.2021 passed by Hon’ble NGT is enclosed as Annexure- 1.

In compliance of the order passed by Hon’ble NGT, dated 22.12.2021 in OA No. 362/ 2021,
following officers were nominated by the concerned departments as committee members to
visit the site and submit a factual and action taken report before the Hon’ble NGT:

1. Shri Avinash Lavaniya, District Magistrate , Bhopal

2. Dr. Y.K. Saxena, Scientist-C, Regional Directorate (Central), Central Pollution
Control Board, Bhopal

3. Dr. Ranu Chouksey Verma, Scientist-B, Regional Directorate (Central), Central
Pollution Control Board, Bhopal

4. Dr. Alok Saxena, Chief Chemist, Madhya Pradesh Pollution Control Board, Bhopal

The members of the Joint committee held a meeting in the Office of District Magistrate on
18.01.2022 to discuss on the facts related to OA No. 362/2021 and deliberations were made to
finalize the TOR of the inspection.

In pursuance of the above order, the joint committee members from CPCB, RD Bhopal,
MPPCB, Bhopal and the Collector, Bhopal visited the site of UCIL, Bhopal on 21.01.2022 at
4:00 PM along with other local authorities including representatives from the occupier of the



UCIL factory premises- Bhopal Gas Tragedy Relief & Rehabilitation Dept. (BGTRRD), Govt.
of MP; Municipal Corporation Bhopal and Capital Project Authority (CPA) officials.

The issue raised in the media report is mainly focused on the disposal of waste stored in the
premises, remediation of contaminated area and contaminated ground water around the Union
Carbide site, Bhopal.

During the visit the Joint committee members inspected the complete premises of M/s Union
Carbide India Ltd. Bhopal including the area where 337 MT hazardous wastes is stored, Solar
Evaporation Pond areas and the probable dump areas within Union Carbide premises identified
by NEERI & NGRI in their report submitted in 2010.

The joint committee has also directed MPPCB for sampling and monitoring of ground water
quality in nearby localities around Union Carbide premises and wastewater from Solar
Evaporation Pond.

B. Background information of Union Carbide, Bhopal:

M/s. Union Carbide India Ltd., (UCIL) was manufacturing carbamate type pesticides and the
associated intermediate chemicals between 1969 and 1984 at their Bhopal plant. The plant was
closed down since December 1984 due to accident of leakage of Methyl Iso-Cyanate (M.1.C.)
gas. UCIL was occupier of the premises till 09.07.1998. The total 87.74 acre area of M/s.
Union Carbide Ltd. was taken over by M.P. Govt. from M/s. Union Carbide India Ltd. on
09.07.1998. Presently, Bhopal Gas Tragedy Relief and Rehabilitation Department, M.P. Govt.
is the occupier of the said premises.

The major issues related to the Union Carbide Factory premises after the MIC gas disaster are

1. Safe disposal of the waste stored in union carbide premises, Bhopal

2. Decontamination of contaminated areas and ground water in and around the union
carbide premises

3. Decommissioning of remaining Plant structure.

C. Activities performed by Joint committee during the visit of Union Carbide

L. The joint committee members visited the premises of Union Carbide, Bhopal and taken the
total overview of the site including the remaining structure, plant and machinery and area of
Solar Evaporation Pond (SEP). It was observed that the area of Solar Evaporation Pond
found unguarded and accessible to nearby residents, some stray animals were also found
within the premises.

2. The joint committee inspected the area within Union Carbide premises where 337MT
hazardous waste is stored. The waste was found stored inside the covered shed under lock
and key. The waste was put inside jumbo bags, metal trays & drums over a concrete
platform.

3. The joint committee members also visited the probable dump areas within Union Carbide
premises identified by NEERI in its study report submitted in 2010. The areas identified in



NEERI report were found covered with trees and bushes and was not identifiable
physically.

4. The joint committee also directed MPPCB to perform sampling and monitoring of
groundwater in nearby localities around Union Carbide premises and from water collected
in Solar Evaporation Pond. The monitoring was later carried out on 24/1/2022.

D. Factual Status of the issues raised in media report appended with Hon’ble NGT

directions
S.No. | Issue Factual Status Remark
raised
I. | Toxic waste store | 1. As per the available records the | The occupier of the

in Union Carbide
premises

details of waste stored within the
Union Carbide premises in covered
shed on RCC platform is as follows:

Name of waste Quantity
(approx.)
Contaminated soil | 162MT

(Excavated waste)

Sevin and Naphthol
residues

Together-92
MT

Semi processed | 54MT
pesticides

Reactor residues 29MT
Total 337 MT

2. Disposal of lime sludge in CTSDF,
Pithampur

Earlier, in addition to the waste specified
in point number 1, lime sludge was also
stored within Union Carbide premises.

As per Hon’ble High Court Order dated
10.01.2008, the occupier of the Union
Carbide premises i.e. Bhopal Gas Tragedy,
Relief and Rehabilitation Dept., Govt. of
M.P. (BGTRRD) called tenders for the
transportation of the waste to Pithampur
and Ankleshwar respectively.

BGTRRD informed to MPPCB Vide letter
No. 1698 dated 28.06.2008 (along with

premises i.e. Bhopal Gas
Tragedy Relief and
Rehabilitation Dept.
(BGTRRD), Govt. of M.P.
has already taken initiatives
for  the disposal of
remaining 337 MT waste
stored in Union Carbide
premises.

Information received from
BGTTRD vides letter no.

87 dated 12.01.2022 and
letter no.
07/73/UCIL/2022/291

dated 07.02.2022, which
stated the action taken by
BGTRRD w.r.t disposal of
337 MT stored waste |,
remediation  of  union
carbide premises and status
of supply of potable water
to gas affected colonies
around the union carbide
letter appended as
Annexure-2a&b.




form 9 —Hazardous Waste Manifest) that
total 33.31 tons of lime sludge were
transported in three Trucks/ Container of
M/s Kataria Transport Co., Gujarat on
27.06.2008 to CTSDF, Pithampur (Dhar)
and the same was treated and disposed off
in a Secured Land Fill on 30.06.2008 .

dated
from

order
letter
letter

Copy of Honble HC
10.01.2008 & Intimation
MPPCB, RO (Dhar) vide no.
3260/RO/MPPCB/HW/2008 dated
04.10.2008 is enclosed as Annexure- 3.

3. W.rt Hon’ble SC SLP (Civil) No. -
9874/2012 (Sh. Alok Pratap Singh Vs
Union of India & Ors.) filed on
22.03.2012 for the disposal of the waste
stored in Union Carbide Bhopal, in a
trial run at CTSDF, Pithampur between
13- 18/082015 total 10 MT of stored
HW was successfully incinerated. The
case was disposed off on 18/7/2018.

The copy of the trial run report is
attached as Annexure- 4.

4. Process for the disposal of remaining
337 MT waste stored in Union Carbide
premises is being carried out by the
occupier BGTRRD, Govt. of M.P.

Contamination of
soil in and around
the Union Carbide
premises
including  three
Solar Evaporation
Ponds (SEP) and
groundwater
contamination

l.In the Year 2010, National
Environmental Engineering Research
Institute (NEERI) Nagpur along with
National Geophysical Research Institute
(NGRI) Hyderabad submitted its study
report to BGTRR entitled “Assessment
and Remediation of Hazardous Waste
Contaminated Areas in and around M/s
Union Carbide India Ltd,, Bhopal ",
Highlights of the report pertaining to
contaminated area and groundwater
contamination are as follows:

Contaminated area:

» The report reveals that
approximately 9 sites within Union
Carbide premises indicated
possibilities of dumps. Out of this, 3
sites  indicated possibilities of
contamination. Area of

contamination is about 16 hectares

1. As per the directions of

Hon’ble Supreme Court
of India on WP No.
657/1995 [Research
Foundation for Science
Vs Union of India & Ors.]
42 colonies in the vicinity
of Union Carbide
premises supplied with
potable water by Bhopal
Municipal Corporation.

Report of tap water
samples  analysed by
MPPCB in the year 2014 is
enclosed as Annexure- 7.




> The

with an  average depth of
contamination 2 m. The total volume
of contaminated soil to be

remediated from Union Carbide
premises was estimated about 3,
20,000 m>,

Solar Evaporation Pond located
outside the premises cover an area of
around 14 hectare. This area also
needs to be remediated (total volume
to be remediated was estimated
about 2, 80,000 m?).

The copy of Executive Summary of
the NEERI Report is enclosed as
Annexure -5.

Ground water contamination

report reveals that NGRI,
Hyderabad has collected 05 bore-
well samples within Union Carbide
premises and 30 samples around the
union carbide premises (up to 5 km
from Union Carbide site). The results
showed that “Ground water in
general is not contaminated due to
seepage of contaminants from UCIL
dumps. However isolated
contamination in terms of pesticides
was observed in 5 wells near union
carbide premises. The sources of
contamination  of these  wells
attributed to surface runoff from the
dumps .

The study also indicated the
possibility of contamination of soil
and  groundwater with  BHC,

Aldicarb, Carbaryl, a-naphthol and
Mercury.

2.M.P. Pollution Control Board
(MPPCB) also carried out monitoring
of ground water of about 13 localities
around Union Carbide, Bhopal from
year 1996 to 2012. Contamination
W.r.t metals and pesticides like alpha-

Minutes of Meeting of
Supreme Court Monitoring
Committee dated
07.06.2012 w.r.t supply of
potable water to localities

around Union Carbide,
Bhopal and Commissioner,
Bhopal  Division  wur.t

stoppage of water supply
from tube wells of that area
and supply of potable water
to gas affected colonies
located around the Union
Carbide are enclosed as
Annexure-8.




BHC, Lindane, Aldrin, Dialdrin,
Endrin, DDT, Endosulphan, BHC,
Methoxychlor, methyl parathion,
Melathion, Phorate, Heptachlor were
not evident since year 2006.

Later  on Bhopal Municipal
Corporation, as per directions dated
07.06.2012 of Hon’ble Supreme Court
Monitoring Committee started
supplying potable water in the
localities around the Union Carbide
premises and also closed the bore
wells.

Summary of groundwater quality
monitoring carried out by MPPCB is
appended as Annexure- 6.

As per the instructions of Joint Committee, MPPCB has collected groundwater samples through
bore wells available in the vicinity of Union Carbide premises and from Solar Evaporation Pond
(SEP) on 24.01.2022 and analysed at Central Laboratory, MPPCB Bhopal. The details of sampling
locations are tabulated in Table- 1 and Google map of the sampling locations is given at Figure-1.

Table 1: Details of Sampling Locations (24.01.2022)

S. No. Sampling Location Co-ordinates

L. Bore Well at Atal Ayub | 23.28095
Nagar 7741219

2. Bore Well at Kainchi | 23.27790
Chhola 77.41624

3. Bore Well at Garib | 23.28561
Nagar 77.41479

4. Bore Well at Blue Moon | 23.28436
colony 77.40834

5. Bore Well at New Arif | 23.28199
Nagar 77.40618

6. Bore Well at Shiv Nagar | 23.28828
77.42519

& Open well inside Union | 23.27963
Carbide premises 77.41004

8. Surface water of Solar | 23.28618
Evaporation Pond 77.41192




Results reveal that some of the Physico-chemical parameters like Color, Chloride, Total
Hardness, Calcium and Magnesium ions and Heavy Metals like Manganese and Nickel in
bore well water of some locations exceeding the acceptable limits of IS 10500[2012].
However, Pesticides are not detected in any of the collected samples.

The copy of the analysis results are is enclosed at Annexure- 9.

The relevant photographs of the site visit taken by the Joint Committee are enclosed at
Annexure- 10.

Figure 1: Google map showing the sampling locations (24.01.2022)

Sampling Locations &4
Hon'ble NGT OANo. 362 of 2021
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© Surface water of Soia Evaporation Pand

Action taken and proposed by the Joint Committee:

1. Bhopal Gas Tragedy Relief and Rehabilitation Department, Government of M.P being
occupier of Union Carbide, Bhopal may be directed to speed up the process of disposal of
waste on priority and remediation of contaminated area in and around the premises of
Union Carbide, Bhopal. Letter No. 419/CL/MPPCB/Bhopal dated 03/02/2022 issued to
BGTRRD from Dist. Magistrate, Bhopal in this regard.

The copy of the issued letter is enclosed as Annexure- 11.
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2. Letter No. 418/CL/MPPCB/Bhopal dated 03/02/2022 issued to Bhopal Municipal
Corporation from Dist. Magistrate, Bhopal to not allow any digging of bore wells around
the Union Carbide premises to protect the exposure of consumers to any contamination of
water and also immediate closure of hand pumps/ bore wells (if any) located in nearby
localities around the Union Carbide premises till restoration of site.

The copy of the issued letter is enclosed at Annexure- 12.

3. Area of Union Carbide premises is covered and protected, however the area of Solar
Evaporation Pond is unprotected and accessible to nearby residents. Rain water collected
in Solar Evaporation Ponds. Solar Evaporation Pond should be dismantled. Till then solar
pond area shall be guarded & protected to restrict the unauthorized entry and for human
protection from possible contaminants. Action to be taken by the occupier of the Union
Carbide premises i.e. Bhopal Gas Tragedy Relief and Rehabilitation Department,
Government of M.P.

4. A time-bound Action Plan for the disposal of stored waste, dismantling of solar ponds’
area and remediation of the contaminated sites shall be prepared by the occupier of the
Union Carbide premises i.e. Bhopal Gas Tragedy Relief and Rehabilitation Department,
Government of M.P. and the same should be submitted before Hon ble NGT for the
timely execution of the work without any delay. [Disposal of waste and remediation of
site is being performed by BGTRRD is as per directions of Hon Supreme court].

5. MoEF& CC has already issued a guidance document for assessment and remediation of
contaminated sites in India in Dec., 2015 under National Program for Rehabilitation of
Polluted Sites in India, available at that may be referred-
(https://cpeb.nic.in/uploads/hwmd/MoEFCC _guidelines_contaminatedsites. pdf)

£
(Dr. Alok Saxena) . C. Verma) (Br.
B

Y K Saxena) (Avinash

Chief chemist Scientist- Scientist- C District M
MP Pollution Control Board CPCB, RD-Bhopal CPCB, RD- Bhopal Bhopél
Bhopal DISTRIC'P AGISTRATE

BHOPAL (M.p,)
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Item No. 03 {Court No. 1)

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

(By Video Conferencz'ng}
Original Application No. 362/2021

R. K. Gupta ' Applicant
Versus

State of Madhya Pradesh Respondent
Date of hearing: 292, 12.2021

CORAM: HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON
HON’BLE MR, JUSTICE SUDHIR AGARWAL, JUDICIAL MEMEER
HON’BLE DR, NAGIN NANDA, EXPERT MEMBER
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2. Having regard to the seriousness of the allegation, it appears"m-gf_:’
necessary to ascertain the factual position in the matter through a joint ™~

eekSANdATn deFtakeSitaisie
Factual and action taken report may be furnished within two months by
e-mail at judicial—ng@gov.in preferably in the form of searchable PDF/

OCR Support PDF and not in the form of Image PDF,




List for further consideration on 09.03.:2022.

A copy of this order along with the copv of the media report be

forwarded to the CPCB, State PCB and the District Magistrate, Bhopal by

email for compliance.

Adarsh Kumar Goel, CP
Sudhir Agarwal, JM

Dr. Nagin Nanda, EM
December 22, 2021
Original Application No. 362/2021
AB




Observations of Research Coordinator as per Rule 9, Form 4 of NGT Act, 2010
Letter Petition (Regn No.4265/LP/2021)

Diary No. 4256t0 4265/1P/2021
Dated 15.11.2021

Issue raised

Significance

Suggested solutions

3:;polié3'"' to deal with
contaminated sites.

' The Hindustan Times
Clipping on A Toxic
neglect in  Bhopal
dated 30.3.2017.
Technology is
available if  the
authorities really
want to deal with
hazardous waste. 386
tonnes of hazardous
waste are still piled
up at the site of
-Bhopa[’ defunct
Union Carbide
factory. No funds
have been sought or
any allocation made
to dispose of the
dangerous material.
There are  three
ponds where waste
has been
systematically

dumped as well as
several sites within
the factory premises
where the

Although,the matter does not fall in the
jurisdiction of the Tribunal being purely a
policy matter. Tribunal do not find any
reason o entertain such application under
section 14 of the NGT Act, 2010 as in
case of Environment Management Plan
required in Original Application No.
25172020 (LA. No. 366/2020) dated
I'1.11.2020 for Union of India. However,
following  matters  pertaining  to

-remediation  of comammated sites in

‘India has been taken up for consideration
‘by Tribunal.

I. Original Application No.

985/2019  (With = reports of

Oversight ~ Committee  dated
23.12.2020 & State PCB dated
29.01.2021) In Re : Water
Pollution by Tanneries at Jajmau,
Kanpur, Uttar Pradesh With
Original Application No.
98672019 In Re : Water Pollution
at Rania, Kanpur
Dehat&RakhiMmdi, Kanpur
Nagar, Uttar Pradesh dated:
08.02.2021.This order is in
continuation of order dated
116:07.2020: This maugr mvolvg:s

and RakhiMandi, Kanpur Nagar
which have been in existence

since 1976 and have _inter-alia

resulted  in contammatlou_ of

ground water advenelv _

affecting  the health and
depriving - the mhabnants of
access to drmkmg watcr Second

two issues: First issue: relates to |
bClBI'lUflC disposal of Chroxmum; »
dumps at Rania, Kanpur’ Dehat |

Application maybe |
considered in view of
seriousness of the issue
and direction of Tribunal
on the similar matter as
referred.
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ORDER SHEET

CABEND. s ssmisssesssed MOl el
s
.............. s WSS i
DAL L e ORDER
Writ Petition No. 2802/2004
10.1.2008

Heard Mr, Naman Nagrath, learned counse} for the
petitioner, Mr, Shekhar Sharma, learned counsel for the
Union of India, Mr. R. N. Singh, learned Advocate General
with Mr. V. K, Shukla, learned Deputy Advocate General, foi
the State of Madhya Pradesh, Mr. V. S. Shroti, learned senio
counsel, with Mr. A. P. Shroti, counsel for the Madhy:
Pradesh State Pollution Control Board, Mr. Kishore
Shrivastava, learned senior counsel, with Mr. Anku
Shrivastava, counsel for the DOW Chemical Company, anc
Mr. Mano] Snarma, learned counsel for the intervener.

Mr. R. N. Singh, learned Advocate General, and Mr, v
K.‘ Shukla, learned Deputy Advocate General, appearing fo
the State of Madhya Pradesh, submitted that the sole tende,
for transportation of the stored toxic wastes from Bhopal tt
Ankleshwiar {Gujrat) and remaining waste, lime sludge, tr
CTSDF Pithampur, District Dhar, is not acceptable to the
Madhya Pradesh State Pollution Control Beard because the
sole tenderer does not have the expertise and experience o
transporation of toxic wastes.

Mr. R. N. Singh, learned Advocate General, submittec
that the State Government proﬁoses to get the list o
transporters  who have expertise and experience i
transporting the toxic wastes from the Central Pollutios
Control Board and finalise the transporters.

~ Mr. Manoj Sharma, appearing for the intervener, state:
that the Centre for Environment and Forests has a list o



: HIGH COURT OF MADHYA PRADESH
ORDER SHEET
CASE NO. ....coverniermresinsissriniions 200 o.oiins

A i s A A T S e

DATE OF THe
ORDER ORDER

The State Government may take the list of such
transporters having expertise and experience in transpoiting
the toxic wastes from the Central Pollution Control Board as

well as the Centre for Environment and Forests and
thereafter finalize the transporters for transportation of the
/1| toxic wastes from Bhopal to Ankleshwar (Gujarat) and CTSDF
Pithampur, District Dhar.

For the aforesaid purpose, we grant two months time.
List this matter on 13.3.2008.

Certified copy as per rules.

‘, et —
;; (A. K. PATNAIK) (AJIT SINGH)
" CHIEF JUSTICE JUDGE

DS
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REGIONAL OFFICE. M. P. POLLUTION CONTROL BOARD (DHAR) - /“lg
Sc. No. 78. Plot No. 1. Vijav Nagar, Indore (MP)

No. 2240 ‘RO MPPCBH.W.2008 indore, daie z,/jcfo 2 .
Ta. .
Dr. Reeta Kori d
Senior Scientific OfMcer.
M.P.Pollution Conlrol Board.

Rhopal (MP)
Sub ;- Regarding CTSDF Pithampur .

Rel :- Your Fax No. 481 dud. 30-09-2008.

This is to informed you that the desired information is as follows :-

(h Hazardous waste of M/S UCIL received from Director, gas relief and rehabilation
department Bhopal regarding disposal of hazardous ( schedule -1 cat. 29.2 Le. lime sludge )

-y

33.31 MT. has been disposed off by CTSDF Pithampur secured land fill on dated 30.6.2008. .

(2) During disposal of the hazardous waste Ambient air Quality monitoring was carried
oul by Regional Labotatory, M.P.P.C.B.Indore and also water sample from moniaring
borewells of the CTSDI and ncar by villages borewells ¢ dugwells, bas been Collected the
analvsis do not indicate any adverse ffect {Report enclosed as Ann.l} .

(3) Ambient air Quality monitoring is being carried out regularly by Regional Laboratory
M.P.P.C.B. Indore and also water sample from monitoring borewells of the CTSDF is being
Collected analvsis do not indicate any adverse cflect and also after disposal of above reflered
wasie no public complaints received regarding any adverse effect from Pithampur area till
now.{Reporl enclosed as Aon.2),

) A

Regional Olficer
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Report on Trial Incineration of UCIL Waste at TSDF Pithampur

1. Background:

In the matter of Petitions(s) for Special Leave to Appeal (Civil) No. 9874 of 2012; Union of
India Versus Alok Pratap Singh and others, the Ministry of Environment, Forest and Climate
Change (MoEF&CC), Government of India, commissioned Central Pollution Control Board
(CPCB) vide letter no. 11-7(161)/2004-HSMD-Part-X dated 01/5/2014 to undertake trial
incineration of 10 tonnes of hazardous waste of erstwhile M/s Union Carbide India Limited,
Bhopal, at Common Hazardous Waste Treatment, Storage and Disposal Facility (TSDF),
Pithampur (MP), so as to ensure the compliance of the orders dated 17/4/2014 of the
Hon’ble Supreme Court of India.

CPCB placed work order on M/s MP Waste Management Project, (Ramky Group Company) -
the TSDF Pithampur Operator, for trial incineration of the said 10 tonnes at common
hazardous waste incinerator installed at the TSDF Pithampur apart from collection,
packaging, labeling and transportation of the said 10 tonnes waste.

The activities relating to collection of samples, packaging, labeling, transportation, re-
packaging and trial incineration of about 10MT of UCIL waste was undertaken during 25"
July, 2015 to 21, August, 2015.

Officials of MoEF&CC, CPCB, BGTRR, MPPCB and M/s Ramky Enviro Engineers Ltd. were
present during the aforesaid operation. List of the officials associated in the aforesaid
activities is given at Annexure-l. Security for entire operations both at Bhopal and
Pithampur, Dhar were provided by the Govt. of Madhya Pradesh.

Samplinig, Collection, Packaging and Transpcrtation of the 10 tonnes of UCIL Waste

i. Samples were collected by CPCB and also the operator of the facility on 10™ July,
2015 in the presence of officials from CPCB, BGTRR and MPPCB. One sample was
collected each from 5 segregated
wastes i.e. Semi Processed Residue,
Napthol Waste Residue, Sevin
Residue, Excavated Waste and
Reactor Residue. The Samples were
analyzed for relevant parameters
by the laboratories of CPCB, facility
operator and private labs.The

analysis report of the waste is given Collection of UCIL waste samples

at Annexure-2.

ii. It was observed that Loss on Ignition (Lol) value ranges between 23 to 54% indicating
substantial fraction of organic compounds in UCIL waste.

Central Pollution Control Board, Delhi
Page - 1 of 15



Report on Trial Incineration of UCIL Waste at TSDF Pithampur

5. The waste was having calorific value in the range of 1150 — 6140 Kcal/Kg. The |

product i.e. sevin (carbaryl) in the waste was found only at trace levels between 0.6 \'—_

to 59 mg/Kg. Major
constituents of the waste
were organo chlorine
compounds, alpha napthol,
semi volatile organic
compounds, and heavy
metals.

iv.  Collection of about 10 tonnes
of hazardous waste from
UCIL premises was initiated Collection of UCIL waste
in the wee hours on 25.7.2015. Five types of the segregated wastes lying in the
premises were collected in a proportion according to their quantities available at the
site viz. Semi Processed Residue (1652Kg), Napthol Waste Residue (1389.85Kg), Sevin
Residue (1373.5Kg), Excavated Waste (4857.4Kg) and Reactor Residue (884.8Kg). Net
weight of the collected wastes was 10.157 tonnes.

v.  Each category of the aforesaid five categories of wastes were collected and packaged
separately in 56 nos. of HDPE and 08 nos. of MS drums each of 200litres capacity. All
HDPE drums were sealed with mechanical clamp.

vi. The sealed drums were labeled and
weighed before loading on the four
authorized trucks covered with
waterproof sheets. Sheets were also
laid on the floor of the trucks.
Officials of CPCB, BGTRR and MPPCB
were present during the time of Collection of drums containing UCIL waste '|
collection, Packaging, labeling and
loading on the trucks. The trucks left from UCIL premises, Bhopal at about 11:30 PM
on 25 July 2015 for transfer to TSDF facility operated by M/s MPWMP, Pithampur.

W, waner Fusor & Tauckiused for Transportation of UCIL Waste Trucks transporting UCIL waste with Police Escort

Central Pollution Control Board, Delhi
Page - 20f 15



Report on Trial Incineration of UCIL Waste at TSDF Pithampur

vii.

viii.

The wastes were received at M/s MPWMP, Pithampur on26/07/2015 at about 05:30
AM. Throughout the transportation route to TSDF Pithampur, official of CPCB and
MPWMP were present and was escorted by Madhya Pradesh Police.

Weighing on arrival at TSDF Unloading of UCIL waste into storage shed
The UCIL waste was unloaded using fork-lifter cars into incinerable hazardous waste

storage shed.

All the operations of sampling, collection, packaging, labeling, transportation,
unloading and storage of the wastes have been video graphed.

2. Re-packaging of the transported 10 tonnes wastes at TSCF Pithampur

The received UCIL waste was re-packaged as
per the feed menu. HDPE feeding bags
containing 5 separate poly-ethylene packets
for each type of waste, with net weight of
about 3 Kg were prepared. The quantity of
waste in each packet was proportional to
waste collected viz. Semi Processed Residue
(0.5 Kg), Napthol Waste Residue (0.40 Kg),
Sevin Residue (0.40 Kg), Excavated Waste
(1.5 Kg) and Reactor Residue (0.25 Kg). Details of material re-packagedin feeding bags

About 30 nos. of above mentioned HDPE feeding bags were packed into 200 Litre
HDPE drums and also baled with polythene sheets and these drums/bales were
further transferred to waste feeding area of incinerator.

Central Pollution Control Board, Delhi

Page -3 of 15



Report on Trial Incineration of UCIL Waste at TSDF Pithampur "

Re-packing of UCIL waste Feeding bags in bales

iii. The workers involved in re-packaging were wearing PPEs i.e gloves, gum boots,
apron, safety goggles, masks etc.

iv.  Re-packaging was undertaken in presence of officials of CPCB and MPPCB. The event
was also video graphed.

3.0 Trial Incineration

i Feed rate for trial incineration was fixed at 90 Kg/hour as was done in case of trial
incineration of HIL waste. Along with waste, lime was also fed in equal proportion to
maintain better flow and discharge of residues through kiln and also to maintain
alkaline conditions during incineration. Feeding of UCIL waste started after blank run
so as to demonstrate consistent
operation of the incineration system
with  attainment of requisite
temperatures in the rotary kiln and
secondary chamber and other
operation  parameters of air
pollution control system as well as

to remove the impact of earlier

residuals present, if any, in the Feedingof UCIL waste into feeder bucket

incineration system.

ii. HDPE bags containing 3 Kg of UCIL waste along with a bag of lime of 3 Kg were fed
into the rotary kiln of the incinerator through feeder bucket which was set to
operate automatically at an interval of 2 minutes thus maintaining feed of 90
Kg/hour of UCIL waste.

ii.  The incinerator has flue gas treatment systems namely spray drier (quencher), multi
cyclone dust collectors, dry powder chemical adsorption system, filter bag house,
alkali scrubber with mist eliminator and 1D fan followed by chimney of 35metres
height.

Centrat-PollutionControl Board, Delhi
pPage -4 0f 15



Report on Trial Incineration of UCIL Waste at TSDF Pithampur

Vi.

vii.

viii.

The following additional measures are taken to address the issue of mercury in the
UCIL waste.

(a) Solution of sodium sulphide mixed with water at 1 % was used as spray drying
medium in the spray drier.

(b) Sulphur powder was injected into flue gases along with activated carbon and
lime for adsorption/fixing of mercury along with other VOCs and heavy metals.

Dry mixture of reagent chemicals i.e. lime, activated carbon and sulphur were
prepared in a ratio of 150:75:1 which was fed prior to bag filters at a rate of about
226 Kg/hr for adsorption of Dioxins and Furans, Mercury, metals and VOCs.

Incinerator was operated on blank run for
30 hours_i.e.00:00_Hours till 12:00 Hours
on 12/8/2015 and from 18:00 Hours on
12/8/2015 till 12:12 Hours of 13/8/2015.
The blank run was halted for about six
hours in between due to replacement of
disc atomizer. Rest of the operation of

incinerator was uninterrupted and free View of incinerator during trial incineration

from any such break-down.

The trial incineration of UCIL waste started from 12:12 Hours of 13/8/2015 with
waste feeding rate of 90 Kg/hour and continued till 06:30 Hours of 18/8/2015.

Operation of incinerator was monitored from control room in SCADA system.

Temperature in secondary combustion chamber was continuously maintained above 1100°C
(1100-1200°C). Temperature in the primary .

combustion chamber was maintained above
800°C in compliance with CPCB guidelines.

The emissions from incinerator during trial
incineration of UCIL waste were measured for
the prescribed parameters of common
hazardous waste incinerator as notified vide
notification No GSR 481(E), dated 26.6.2008
under Schedule-l of the Environment =i :
(Protection) Rules, 1986: Stack gas Sampler

Stack Emission

Carbon-dioxide

Carbon Monoxide
Particulate Matter (PM)
Sulphur dioxide

B oW N

Central Pollution Control Board, Delhi
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Report on Trial Incineration of UCIL Waste at TSDF Pithampur - A

5 Oxides of Nitrogen

6. Hydrogen fluoride gas/mist

7 Hydrogen Chloride gas/mist

8 Cadmium and its compounds (as Cd)

9. Mercury and its compounds (as Hg)

10. Heavy Metals and its compounds (as Sh+As+Pb+Co+Cr+Cu+Mn+Ni+V)
11. Dioxins and Furans

12. Total Organic Compound (TOC)

Kiln’s slag and bottom ash

13. Loss on Ignition
14. Total Organic Carbon

Combustion Temperatures

15. Temperatures in primary and secondary combustion chambers

x. The samples were analysed at CPCB’s laboratory in Delhi and also by engaging external
laboratories for some parameters since Air Laboratory of CPCB was under
renovation. Parameters namely Nitrogen Dioxide, Hydrogen Chloride, Hydrogen
Fluoride, and Total organic Carbon in the stack emission were measured by an

external laboratory.

xi. Apart from the aforesaid stack emission samples, ambient air quality was also
monitored by CPCB at 3 locations in and around the facility, including a station
representing Tarpura village in the vicinity of incinerator. The parameters monitored

are PMjyo, Sulphur Dioxide and
Nitrogen Dioxide and heavy metals.
Further, Benzene was also
monitored by engaging an external
laboratory. The aforesaid ambient
air quality monitoring by CPCB at
03 locations was carried out during
10/8/2015 to 19/8/2015. The

locations of the stations are shown Ambient Air Quality station near Tarpura Village

in map at Annexure-3.

@ xii.  About 22 KL of bleed liquor from alkali scrubber was collected into separate tank for
subsequent treatment in Multi Effect Evaporator (MEE).

Bl. NG T TR
YRy RITST
- Y U IYIT AT
9. 5y CentrakRallution Control Boord, Delhi
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Report on Trial Incineration of UCIL Waste at TSDF Pithampur

Xili.

Xiv.

XV.

XVi.

XVii.

xviii.

After the last feed of the UCIL waste at about 0630 Hours on 18/8/2015, the
incinerator was operated on blank run for about ten hours till 1630 hours on
18/8/2015 to flush out residuals from kiln and Air Pollution Control Devices.

The quantities of residues generated during the during the trial incineration are as

below:

SI. | Residues Quantity Mode of Disposal

No. Generated

1. Drums wused for |64 nos of 200 | The mutilated drums have been
transporting wastes | litres size each (56 | disposed in secured landfill.
in trucks of HDPE and 08 of

MS make)

2. Bottom ash of | 8892 Kg Kiln  ash/residue has been
combustion disposed secured landfill
chambers

3 Residues from | 38471 Kg APCD residue has been disposed
Spray drier, multi in the secured landfill.
cyclone dust
collectors and filter
bag house

4. Bleed liquor from | 22 KL Disposed through MEE during
alkali scrubber 18/8/2015 -22/8/2015

8. Residue from MEE | 573 kg The residue has been disposed

i in secured landfill.

The trial run operation was recorded by videography/CCTV.

There was no incidence of fugitive emissions from the incinerator at kiln during the

trial incineration.

There were sporadic rains during the period of trial incineration resulting in wet

conditions of the soil and surrounding envircnment.

Data pertaining to wind direction and velocity were recorded with wind
anemometer. The prominent wind directicn during the period of monitoring was
from SE to SSE, which shifted gradually to south-east after 16/8/2015. The wind
speed was between more than 0.3m/s for 89% of the monitoring period. Clam wind
was prevailed for about 11% of the period.

Central Pollution Control Boord, Delhi
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Report on Trial Incineration of UCIL Waste at TSDF Pithampur

.0 Results of trial incineration: e

G

o S L

i.  The analysis results of the aforesaid Stack Emission Monitoring conducted during v
trial incineration of UCIL Waste (August 13-18, 2015) are given in Table 1 below :

Table 1- Stack emissions during trial incineration

S.No | Paramsaters Prescribed Sampling Date Measured
(1) Standards (3) Emission values
(2) (a)
1. Particulate Matter 13/08/2015 2.7
(PM) in mg/ Nm3 50 15/08/2015 5.1
17/08/2015 4.08&3.8
2. Hydrogen Chloride 13/08/2015 <1
(HC1) in mg/Nm3 15/08/2015 <1
50 16/08/2015 <1
17/08/2015 <1
18/08/2015 <1
3. Sulphur dioxide (SO2) IN 13/08/2015 <1
Mg/Nm3 200 15/08/2015 <1
17/08/2015 <1
4, Carbon monoxide (CO) 13/08/2015 35.70
in mg/Nm3 100 15/08/2015 24.36
17/08/2015 32.99
5. Total organic Carbon in 13/08/2015 8.6
mg/Nm3 15/08/2015 2.9
20 16/08/2015 5.0
17/08/2015 6.9
18/08/2015 8.5
6. Carbon Dioxide (CO2) in 13/08/2015 8.1
% >7 15/08/2015 8.0
17/08/2015 8.0
78 Hydrogen Fluoride (HF) 13/08/2015 <1.0
i 15/08/2015 <1.0
4 16/08/2015 <1.0
17/08/2015 <1.0
18/08/2015 <1.0
8. Oxides of Nitrogen (as 13/08/2015 38.3
NO2) in mg/Nm3 400 15/08/2015 38.4
(k 17/08/2015 66.5
9. Dioxins & Furans in 14/08/2015 0.041
TEQ/Nm3 0.10 16/08/2015 0.012
" P 17/08/2015 0.031
=7, Mciica SFsRTET
ey RIS
& “central if;'ﬂ@n%@rmf Board, Delhi
qW, WEHT kA &S, W page - 8 of 15




Report on Trial Incineration of UCIL Waste at TSDF Pithampur

10. Cd + Tl + their 13/08/2015 BDL
compounds in mg/Nm3 0.05 15/08/2015 0.011
17/08/2015 0.007
11: Mercury (Hg) and its 13/08/2015 0.007
compounds in mg/Nm3 0.05 15/08/2015 0.010
17/08/2015 0.024

12. Sb+As+Pb+Co+Cr+Cu+M 13/08/2015 BDL
n+Ni+V+their 0.50 15/08/2015 0.495
compounds in mg/Nm3 17/08/2015 0.254

13. Loss on ignition in slag 14/08/2015 0.72

and bottom ash in % 16/08/2015 1.0

Less than 5

17/08/2015 1.77

18/08/2015 1.5

14. TOC of slag and bottom 14/08/2015 0.01
ashin % —— 16/08/2015 0.04
17/08/2015 0.058

18/08/2015 0.03

ii. The analysis results of the aforesaid Ambient Air Quality Monitoring conducted around

incinerator prior to and during trial incineration of UCIL waste (August 10-18, 2015) are

given in Table 2 below:

Table 2- Ambient Air Quality around incinerator prior to and during trial incineration

S.No | Parameters | Standard | Date of Sampling Near Near Tarapur
s Incinerator Weigh Village
Area Bridge (Station 3)
(Station 1) area
(Station 2)
3 PM10 100 10-11/08/2015 32.0 45.0 38.0
(ug/m’) 11-12/08/2015 18.0 24.0 11.0
12-13/08/2015 14.5 20.5 14
13-14/08/2015 24.7 16 19.7
14-15/08/2015 19.0 31.0 28.0
15-16/08/2015 34.0 51.0 18.0
16-17/08/2015 23.0 35.0 29.0
17-18/08/2015 17.3 BT 10.5
18-19/08/2015 45.0 46.0 36.0
2. SO, 80 10-11/08/2015 4.75 4.40 5.04
(ng/m?) 11-12/08/2015 3.56 2.38 2.87
12-13/08/2015 5.16 4.36 3.43
13-14/08/2015 1.69 2.23 2.20
14-15/08/2015 3.31 2.37 3.80
15-16/08/2G15 1.62 2.51 4.23
16-17/08/2015 2.78 3.28 2.97
17-18/05/2015 2.29 3.42 2.64
18-19/08/2015 2.09 2.98 1.68
3. NO, 80 10-11/08/2015 12.68 8.57" +'417.55

Central Poilution Control Board, Delhi
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Report on Trial Incineration of UCIL Waste at TSDF Pithampur

5 1A
a' ,/.’
Y =
S.No | Parameters | Standard | Date of Sampling Near Near Tarapur e ,
s Incinerator Weigh Village [T
Area Bridge (station3) | ~—
(Station 1) area
(Station 2)
(ng/m’) 11-12/08/2015 18.03 8.84 12.99
12-13/08/2015 16.12 12.19 13.52
13-14/08/2015 12.71 6.75 13.27
14-15/08/2015 09.71 5.89 09.68
15-16/08/2015 12.50 11.33 14.52
16-17/08/2015 12.78 10.68 12.33
17-18/05/2015 14.59 11.29 10.07
18-19/08/2015 12.56 11.93 10.26
4. Arsenic 6.0 10-11/08/2015 BDL BDL BDL
(ng/m’) 12-13/08/2015 BDL BDL BDL
13-14/08/2015 BDL BDL BDL
14-15/08/2015 BDL BDL BDL
15-16/08/2015 BDL BDL BDL
16-17/08/2015 BDL BDL BDL
17-18/08/2015 BDL BDL BDL
18-19/08/2015 19 BDL BDL
5. Nickel 20 10-11/08/2015 519 22 BDL
(ng/m’) 12-13/08/2015 57 BDL BDL
13-14/08/2015 289 BDL BDL
14-15/08/2015 BDL BDL BDL
15-16/08/2015 928 BDL BDL
16-17/08/2015 84 BDL BDL
17-18/08/2015 BDL BDL BDL
18-19/08/2015 17 165 BDL
6. Lead (pg/m’) | 1.0 10-11/08/2015 0.050 0.047 0.090
12-13/08/2015 0.033 0.072 0.099
13-14/08/2015 €.041 0.047 0.046
14-15/08/2015 0.059 0.054 0.063 |
15-16/08/2015 0.059 0.045 0.044
16-17/08/2015 0.079 0.056 0.034
17-18/08/2015 0.133 0.067 0.035
18-19/08/2015 0.049 0.055 0.055
7., Benzene{pg/ | 5.0 12-13/08/2015 <0.01 <0.01 <0.01
m’) 16-17/08/2015 <0.01 <0.01 <0.01
17-18/08/2015 <0.01 <0.01 <0.01
18-19/08/2015 <0.01 <0.01 <0.01

ii. The combustion efficiency of the incinerator has been assessed and

given in table

below :
S.No | Parameter Prescribed Sampling Date Measured
% Standard Efficiency
i 5 Combustion Efficiency % 13/08/2015 99.96%
99.9% 15/08/2015 99.97%
=f. et AT 17/08/2015 99.96%

- 17 (o i

RS b )

L,»; . Centrafatiution Control Board, Delhi
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5.0 Conclusions and Recommendations

iii.  Inview of the compliance demonstrated during the trial incineration of 10 MT of UCIL waste,

Central Pollution Control Board, Delhi
Page - 11 of 15
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Annexure-1
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he Official nt during various activi of trial incineration of about 10tonnes of UCIL waste
MoEF&CC, Government of India
[1. | Sh. R.N. J indal | Director | MOEF&CC, Delhi ] Incineration ‘1

List of Cfficial from MP Government

7 Sh. K.K. Dubey Deputy Secretary | BGTRR, Bhopal Sampling & packaging
2. Sh. Abhishek Singh Director BGTRR, Bhopal Sampling & packaging
3 Sh. B.S. Jamod ADM Bhopal Sampling & packaging
4. Sh. Rajesh Gupta SDM Govindpura Sampling & packaging
5% Sh. Neeraj Pande EE, CPA BGTRR, Bhopal Sampling & packaging
6. | Sh.C.P. Nigam | SDM Bairagarh Sampling & packaging
List of Official from CPCB
1. | Sh.R.S. Kori Zonal Officer CPCB, Bhopal Incineration
2. | Sh. B.Vinod Babu Scientist E & 1/C CPCB, Delhi Sampling, Re-packaging,
HWMD Incineration & coordination
3 Sh. Bharat K. Sharma Scientist ‘E’ CPCB, Delhi Incineration & coordination of
activities
4. Ms. Deepti Kapil Scientist ‘C’ CPCB, Delhi Incineration
5: Dr. R.P. Mishra Scientist ‘C’ & Lab | CPCB, Bhopal Sampling, packaging,

1/C

Transportation, Re- packaging,
Incineration, residue disposal

& local coordination

CPCB, Delhi

6. | Sh.P. Krishnamurthy Scientist ‘C’ Sampling
7. Sh. B. Kumar Scientist 'C’ CPCB, Delhi Sampling 4.
8. Sh. Rajeev Sharma Senior Technician | CPCB, Bhopal Sampling, packaging,
Incineration
9, Dr. Anoop Chaturvedi SSA CPCB, Bhopal Incineration
10. | Sh. Rameshwar SLA CPCB, Bhopal Sampling, packaging,
Bandewar Incineration
11. | Sh. Sanjay Kumar Mukati | JSA CPCB, Bhopal Incineration
12. | Sh. Suneel Kolhtkar JLA CPCB, Bhopal Incineration

List of Official from MPPCB

1. | Sh. H.K. Sharma CE-Director (Env.) | MPPCB, Indore Incineration ]
2. | Sh. Alok Singhai R.0. Dhar MPPCB, Indore Incineration

3. Sh. P.S.Bundela R.O. Bhopal MPPCB, Bhopal Sampling & packaging

4, Dr. L. Trivedi S.R.O. Pithampur | MPPCB, Indore Incineration

) Dr. D.K. Wagela CC & Lab Head MPPCB, Indore Incineration

6. Sh. S.N. Patil CcC MPPCB, Bhopal Sampling & packaging

7 Sh. Alok Saxena cC MPPCB, Bhopal Sampling & packaging

8. | Sh. Atul Kotia Scientist MPPCB, Indore Incineration =

pm—
= -
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UCIL Waste Characteristics

Annexure-2

Sr. | Name of sample Unit Excavated | Reactor Sevin Napthol Semi
No. Waste Residue residue residue process
residue

1. Physical State - “Solid Solid Solid Solid Solid

2. Color - Grey Dark Grey Grey Dark Grey | Grey

3 Texture - Powder& Powder & Powder & | Powder & Powder &

Lumps Lumps Lumps Lumps Lumps

4. Calorific Value Cal/g | 1274.13 1150.06 1705.95 6139.85 3030.94

5. | Flash Point °c >60 >60 >60 >60 >60

6. LOD @ 105°C % 1.98 1.96 1:75 1.62 2.87

7. LOI @ 550°C % 27.92 23.08 254 42.07 54.13

9. Chloride as CI Mg/kg | 2444 9338 36892 1643 5760

10. | Fluorides as F Mg/kg | 126 105 137 170 160

11. | Bromide as Br Mg/Kg | <0.1 <0.1 <0.1 <0.1 <0.1

12. | Organic Halogens Mg/kg | BDL BDL BDL 3790.95 10714.1

13. | Carbon % 18.53 30.69 12.57 58.27 4524

14. | Hydrogen % 0.43 0.52 0.98 1.02 3.01

15. | Nitrogen % 0.24 1.03 0.32 0.04 1.12

16. | Sulphur % 1.01 0.92 1.04 1.39 1.62

17. | Copper as Cu- Total Mg/kg | 34.12 38.55 33.41 54.62 38.3

18. | Total Chromium as Cr- Mg/kg | 92.81 81.77 65.99 24.14 89.33
Total

19. | Lead as Pb - Total Mg/kg | 33.43 28.75 49.45 15.12 38.83

20. | Manganese as Mn - Mg/kg | 224.2 224.2 2415 356.8 95.5
Total

21. | Nickel as Ni- Total Mg/kg | <5.0 <5.0 <5.0 <5.0 <5.0

22. | Zinc as Zn —Total Mg/kg | 87.41 68.25 79.71 32.51 93.09

23. | Cadmium as Cd- Total Mg/kg | <0.5 <0.5 <0.5 <0.5 10.0

24. | Mercury as Hg Mg/kg | 152-754 261-615 241.66- 151.68-201 | 162.02-904

45.22 )

25. | Chloroform (Total) Mg/kg | 0.83 6.05 2.09 2.52 4.17

26 | Carbon Tetrachloride Mg/kg | BDL 0.02 0.64 1.15 BDL
(Total)

27. | Aldicarb Mg/kg | BDL(DL:0.1) | BDL(DL:0.1) | BDL(DL:0.1) BDL(DL:0.1) | BDL(DL;0.1)

28. | Alpha-Napthol Mg/kg | 26188 7475 7103 35746 14901

29. | Toluene Mg/kg | 3.25 2.15 3.24 3.07 2.97

30. | Carbary (1-naphthyl Mg/Kg | 59.73 <0.1 0.74 1.28 0.57
methylcarbamate)

31. | Beta-Napthol Mg/kg | 782 <0.1 <0.1 3047 2113

32. | Chlorotoluene Mg/Kg | <0.1 <0.1 <0.1 <0.1 <0.1

33. | Dichlorotoluene Mg/Kg | <0.1 <0.1 <0.1 <0.1 <0.1

34. | 1,4-Naptholinodionc Mg/Kg | <0.1 <0.1 0.33 0.39 0.91

35. | 1,1’-Oxybis Mg/Kg | <0.1 <0.1 <0.1 <0.1 <0.1

36. | Trichlorobenzene Mg/Kg | <0.1 2.18 20.4 <0.1 <0.1

37. | Benzene (Total) Mg/kg | BDL BDL 0.01 BDL BDL

Central Pollution Control Board, Delhi
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[ 5. | 2-Naphthol (Total) Mg/kg | BDL 0.16 [0.37 BDL [eoL | ()
39. | 1,2,3,4- Tetra Hydro Mg/kg | 0.01 0.01 0.14 0.21 | 0.08 ~~—
Naphthol (Total) '
40. | Ethyl Benzene (Total) | Mg/kg | BDL BDL BDL 0.46 BDL J
41. | Trichloroethylene Mg/kg | 0.07 0.04 BDL BDL 0.07
(Total)
42¢ | 1,2,4;- Mg/kg | 0.05 BDL 4.66 BDL 1.03
Trichlorobenzene(Total) ' |
43, | 1,2- Dichlorobenzene Mg/kg | BDL 0.04 BDL BDL 0.01
(Total)
44. | 1,4- Dichlorobenzene Mg/kg | BDL 0.04 BDL 0.02 0.01
(Total)
45, | Tetrachloro Ethylene Mg/kg | BDL 1.49 BDL BDL 0.64
(Total)
46. | 1, 1-Dichloroethylene Mg/kg | BDL BDL 29.99 28.6 BDL
(Total)
47. | Lindane (Total) Mg/kg | BDL 0.08 BDL BDL 0.03
48. | Total PAH Mg/kg 100563.9 373668.8 42088.6 496166.2 2489008 |
| 49. Total BHC Mg/Kg | 2.3 0.9 3.0 18 43
50. | Aldrin Mg/Kg | NT NT NT NT NT
51. | Total Edosulphan Mg/Kg | 0.02 0.02 0.03 NT NT
52. | Dieldrin Mg/Kg | NT 0.02 NT NT 0.12
's3. | pDT Mg/Kg | 0.02 0.02 0.05 0.09 1.42
Note: Maximum value reported in case of multiple samples/analysis

NT: Not traceable ; BDL: below detection level

Central Pollution Control Board, Delhi
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Annexure-3

Location of Incinerator and Monitoring Stations

From 09:00Hrs 15/8/2015 to 09:00 Hrs 12/8/2015

Location éf_"Air Quality -
‘Mornitoring Stations 1 O]

From 09:00Hrs 12/8/2015 to 09:00 Hrs 13/8/2015

- Imu:
- -

Crom UY:00Hrs 16/8/2015 to 0Y:00 Hrs 17/8/2015

Central Pollution Control Board, Delhi
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Final Report

Assessment and Remediation of Hazardous Waste
Contaminated Areas in and around M/s Union Carbide
India Ltd., Bhopal

Sponsor

Bhopal Gas Tragedy Relief and Rehabilitation Department
Govt. of Madhya Pradesh, Bhopal

NEERI  iNational Environmental Engineering Research Institute
Nehru Marg, Nagpur - 440020
(www.neeri.res.in)

June 2010
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Foreword

M/s. Union Carbide India Ltd,, manufactured carbamate pesticides and the associated intermediate
chemicals at their Bhopal unit during 1969 and 1984. The solid, liquid and tarry wastes generated
during the manufacture of pesticides and assocuted chemicais were dumped by UCIL within their
premises. The unit was closed down in December 1984 as a result of the accident of leakage of methyl
iso-cyanate gas. Since, a considerable time has elapsed and no remedial actions have been taken in the
past, the present status of soil and groundwater contamination in and around UCIL premises needed
to be assessed so as to delineate suitable strategies for their remediation.

Based on the directives of the Task, Force constituted by Hon'ble High Court of Madhya Pradesh,
Bhopal Gas Tragedy Relief and Rehabilitation Department (BGTRRD), Govt. of Madhya Pradesh
requested National Environmental Engineering Research Institute (NEER]), Nagpur and National
Geophysical Research Institute (NGRJ) Hyderabad to undertake a stndy on assessment of
contamination and delineation of suitable strategies for the remediation of contaminated areas in and
around the UCIL site. The study was awarded by BGTRRD in March 2009.

The studies were carried out by NEER] and NGRJ which involved reconnaissance survey of
the UCIL premises, geophysical and hydrogeological investigation, sampling and analysis of
sotl and groundwater in and around the UCIL. Based on these studies it was established that
soil mostly within UCIL premises and solar evaporation pond area is contaminated and
needed appropriate remediation with respect to isomers of hexachlorocyclohexane and mercury
on the basis of USEPA standards for groundwater protection. It was also established that
the groundwater in general inside the plant area is not contaminated. However, isolated
contamination was observed in few wells possibly due to surface runoff from waste dumps or
mismanagement of SE® and landfill. Considering the extent of contamination and present site
conditions, immediate as well as long term remediation measures are delineated in the report.

- MQ@L‘”’"

Acting Director

June 26, 2010
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Executive Summary :

M/s. Union Carbide India Ltd., manufactured carbamate pesticides and the
associated intermediate chemicals at their Bhopal unit during 1969 and 1984 The
solid, liquid and tarry wastes generated during the production of these chemicals
were dumped by UCIL within their premises, resulting in contamination of soil and
groundwater wihin and outside UCIL premises. The unit was closed down in
December 1984 as a result of the accident of leakage of methyl iso-cyanate gas.

Based on the directives of the Task Force constituted by Hon'ble High Court of
Madhya Pradesh, the BeToRp sponsored a joint study in March 2009 to National
Environmental Engineering Research Institute (NEERI), Nagpur and National
Geophysical Research Institute (NGRI), Hyderabad for assessment of contamination

and delineation of suitable strategies for the remediation of contaminated areas in
and around the UCIL site.

Considering the past studies carried out by NEERI as well as apprehensions/issues
raised by various agencies/organizations, field studies were carried out by NEERI
and NGRI which involved reconnaissance survey of the UCIL premises, geophysical

and hydrogeological investigation, sampling and analysis of soil and groundwater in
and around the UCIL.

The reconnaissance survey of the site revealed that most of the plant, machineries
and buildings within UCIL premises are in dilapidated conditions and appeared to be
contaminated. The reconnaissance survey of the UCIL premises also revealed
existence of a number of cumps especially in disposal area | and disposal area 1l.
The existerice of dumps within UCIL premises indicated that the excavation and

recovery of wastes carried out by Madhya Pradesh Pollution Control Beard (MPPCB)
through M/s Ramkey Ltd. was incomplete.

The boundary wall of the UCIL premises was found to be broken at many places
which provided an easy access to the people living around the premises.

The reconnaissance survey of the SEP area outside the UCIL premises revealed
existence of one SEP and an abandoned landfill which were found to be damaged.

The field studies. for assessment of contamination comprised of detailed
hydrogeological investigations (geophysical investigations, borehole drilling,
development of monitoring wells etc.), followed by collection and analysis of existing
field samples (dumpsite, subsurface soil, and groundwater). The hydrogeological
investigations were carried out by NGRI whereas sampling and characterization of
soil and groundwater were carried out by NEERI.

The geophysical investigations carried out by NGRI indicated possibility of
contamination at three sites (Site |, Site Il and Site V) out of nine sites. The depth of
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contamination at these sites is limited to about 2 m, except at one dump (Site 1) that
could be deeper (4-8m). These dumps were isolated form each other.

< The lithology of the area as determined through drilling of borewells by NGRI
revealed existence of black and yellow silty clay up to a depth of 22 to 25 m below
ground level. The groundwater in the area exists under confined below a depth of

about 25 m from the ground surface. The general groundwater flow direction is
towards east.

< Sampling and analysis of subsurface soil (collected during drilling of borewells)
indicated contamination of soil up to a depth of about 2 m. Major contaminants
detected at the site include: BHC, aldicarb, carbaryl, a-naphthol and mercury. The
samplina and analysis of soil from possible dump areas (other than drilling areas)
also indicated contamination of soil in terms of above mentioned contaminants. The

soil in and around SEPs area located outside UCIL premises was aiso found to be
contaminated.

<+ The total volume of soil (within and outside UCIL premises) amounts to 6,50,000 m®
which is equivalent to about 11,00,000 MT.

“* Monitoring of groundwater from the borewells constructed by NGRI within UCIL
premises and the existing wells around UCIL premises indicated that groundwater in
general is not contaminated due to seepage of contaminants from the UCIL dumps.
However, isolated contamination in terms of pesticides and/or dichlorobenzene was
observed in 5 well in the immediate vicinity of UCIL premises in the north-east and

» east direction. The source of contamination of these wells was, attributed to surface

runoff from the dumps. The quantum of contaminated groundwater could not be
estimated due to isolated nature of contamination.

< Considering the extent of contamination and various site conditions, immediate and
well as long term remedial measures were recommended.

% Under immediate measures following recommendations were made:

> Proper fencing and security to UCIL premises and SEP area for preventing
unauthorized access and use of these areas by public.

> Immediate sealing of five contaminated wells so as to prevent use of water
from these wells for any purpose by the residents.

> Excavation and recovery of dumps materials. The incinerable wastes should
be disposed off in TSDF at Pithampur. The non-incinerable wastes to be
disposed off in an on-site secured landfill facility to be constructed at UCIL.

> Decontamination and decommissioning of plant, machineries and buildings
prior to remediation of contaminated soil and groundwater.

< Under longterm measures, remediation of contaminated soil and groundwater was
recommended. For remediation of contaminated soil, an on-site secured landfill

facility was recommended. For contaminated groundwater, pump-and-treat system

Y
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< The cost of soil remediation through secured landfill is estimated to be in the range of
Rs 78 crore to 117 crore (average Rs. 100 crore). The capital cost for pump and treat
unit shall be in the range of 25 to 30 lakhs. The operating and maintenance cost of

such unit is in the rage of Rs. 10 to 15 lakhs per annum including cost of activated
carbon and its disposal.

.
L0

It is recommended that, BGTRRD should engage competent professional contractors

for detailed engineering, and execution of various remedial measures recommended
by NEERI.
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SUMMARY OF GROUND WATER MONITORING CARRIED OUT BY MPPCB IN COLONIES AROUND UNION
CARBIDE, BHOPAL

S.No. | Date of monitoring Parameters Analysis results in brief | Locations
22/10/1996 Physico- Except Mn , Mg, turbidity, | 20
chemical- hardness & coliforms most
26/6/1998 pH,Conductivity, of the parameters falls
Turbidity, Chloride, | within  the permissible
10/7/1998 Hardness, limits of drinking water.
Alkalinity, COD, | Organic compounds like
15/4/1999 Nitrite, Nitrate, | sevin, di & tri-
Phosphate, solids, | chlorobenzene :
Flouride napthalene & PAH were
Metals: not observed in the
Chromium,  Zinc, | samples.
10/12/2001 Iron, Nickel, | Cr, Cu, Pb, Ni, Co & Cd - | 10
Cadmium, Copper, | Not detected. Zn, Fe & Mn
Manganese, Lead, | ere observed in some
ﬁ:{g”gﬁamd locations : but ther_e
_g—_Hggdrocarbon: concentrations were within
DCB, TCB the permissible limits as
Pesticides: specified by BIS-10500
Aldrin,BHC, DDT, | (1991)
Dieldrin, Endrin,
Endosulphan,
4/5/2002 Heptachlor, Cr, Cu, Pb, Zn, Fe & Mn - | 16
Methoxychlor, within  limit. DCB,TCB
Malathion, Methyl | exceeds limits in few
parathion, Phorate, | |ocations
3/10/2002 Sevin Hg, Zn, Fe, Mn detected in | 6
some locations. DCB, TCB
exceeds limits at some
locations
23/10/2002 Hg, TCB exceeds at one | 5
location
18/2/2003 colour, turbidity & chlorides | 15
of some samples exceeds
the desirable limits. DCB,
TCB, lindane, 4,4 DDT,
aldrin,endrin,endosulfan-I,
methoxychlor were
detected in some of the
samples
24/4/2003 colour, turbidity & chlorides | 13
exceeds in some locations.
Lindane, endosulphan,
Aldrine detected in some
locations
3/7/2003 colour, turbidity & chlorides | 13
exceeds at some locations.
Lindane , endosulfan
detected some locations
\ 7/10/2003 Pesticides like- lindane, | 13
Endosulfan  I- I -
=f. RITAATS FTRI 1 heptachlor, aldrin,
trr 3 CREI T | dialdrin, BHC, endrin &
L R er i | | 4,4 DDT were detected in
- W?'ﬂ:' of v some of the samples.




20/1/04

Halogenated hydrocarbon
viz., 1,2,3 TCB is detected
in some of the ground
water samples.

19/5/2004

chlorides& flouride of some
samples exceeds at some
l,ocations

13

14/10/2004

turbidity, chloride,
T.hardness, alkalinity &
dissolved solids exceeds
at some locations

13

18&23/11/2004

turbidity, chlorides,
hardness alkalinity and
dissolved solids exceeds
at some locations

16

8/2/2005

chloride, T. hardness,
alkalinity, TDS, Cr, were
exceeding at some
locations

14

18/5/2005

T.hardness and alkalinity
exceeds the limits in all
locations. Pesticides viz.,
BHC, Lindane, aldrin,
endosulphan, dieldrin,
endrin and Methoxychlor
were detected in some
locations whereas
halogenated hydrocarbons
viz., 1,2 DCB and 1,23
TCB were detected in one
location

13

9/8/05

turbidity, total hardness
and chlorides ,Cr and Zn
were exceeding the
desirable limits at some
locations. BHC, Lindane,
aldrin, linadane detected

14

turbidity and chlorides
exceeds at some locations

13

21/11/05

turbidity , chloride, Fe , Mn
exceeds at some locations

16

24/2/105

turbidity and chlorides
exceeds at some locations.
DDT, Dieldrin,
Endosulfan,Heptachlor and
Aldrin detected

13

29/5/06

turbidity and chlorides
exceeds at some locations.
Pesticides such as 44
DDT, Dieldrin, Endosulfan,
Heptachlor, Sevin and
Aldrin detected

1

27/10/2006

pH, turbidity and chlorides,
Fe, Mn, Zn exceeds at
some locations.
Pesticides were not
detected.

12

===~

13




17

29/3/2007

pH, turbidity and chlorides,
,Zn  exceeds at some
locations. . Pesticides were
not detected.

11

18/7/2007

Chlorides, total hardness,
TDS, alkalinity exceeds at
some locations.
Pesticides were not
detected.

11

3/11/2007

turbidity, total hardness,
TDS, alkalinity, iron
exceeds at some locations.

Pesticides were not
detected.

12

19/3/2008

turbidity, total hardness,
TDS, alkalinity, iron &
manganese exceeds at
some locations.
Pesticides were not
detected

12

23/8/2008

turbidity, total hardness,
TDS, alkalinity, copper,
iron & manganese
exceeds at some locations.

Pesticides were not
detected

12

9/3/2003

turbidity,chloride, total
hardness, TDS, alkalinity &
manganese exceeds at
some locations. . g-BHC
detected at B/W at vidisha
road

1

18/8/2009

turbidity, total hardness,
TDS, alkalinity, copper,
iron & manganese
exceeds at some locations.

Pesticides were not
detected

12

24/12/2009

turbidity,chloride, total
hardness, TDS, alkalinity ,
iron & manganese
exceeds at some locations.

Pesticides were not
detected

12

23/6/2010

turbidity,chloride, total
hardness, TDS, alkalinity ,
iron & manganese
exceeds at some locations.

Pesticides were not
detected

18

@l

9/11/2010

] i)

chloride, total hardness,
TDS, alkalinity , iron
exceeds at some locations.

Pesticides were not

detected

15

h

e le

16/5/201 %%

chloride, total hardness,
TDS, alkalinity :
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[ manganese  exceeds at ?
5" some locations.
Pesticides were not
detected
16/1/2012 chloride, total hardness, | 8
TDS,iron, manganese

exceeds at some locations.
Pesticides were not

detected
16/5/2012 chloride, total hardness, | 8
TDS, alkalinity, iron,
manganese  exceeds at
some locations.

Pesticides were not carried
out due to malfunction of
instt

Details of colonies covered for ground water monitoring:- Kanchi chola, near dussera maidan, gareeb nagar,
chandbadi, near ujjain railway cabin, berasia road, atal ayub nagar, new arif nagar, arif nagar, annu nagar, blue
moon colony, Shankar nagar, preet nagar,

JP nagar etc.,

As per the report submitted by BMC dated 7/6/2012 to Supreme Court Monitoring Committee that ground water
sources in gas affected area around UCIL premises has been closed, the aforesaid monitoring could not be
performed thereof.
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Ground water monitoring around UCIL, Bhopal Ref: 315/1-8
Date of collection- 30/06/2014
Date of Recieved- 01/07/2014
Date of Analysis- 01/07/2014
S.No. [Parameters Analysed Unit 1 2 3 + 2 6 7 8
I pH pH unit 8.13 8.01 8.03 8.39 8.02 8.03 8.05 8.07
2 Total Solids mg/l . 196 173 200 199 . 204 199 207 202
3 Total Dissolved Solids mg/| 189 163 195 191 193 191 203 192
4 Suspended Solids mg/l 7 10 5 8 11 8 4 10
5 Chloride mg/| 18.32 25.07 26.99 21.21 23.14 20.24 22.17 19.28
6 BOI) mg{l ® * ® * * * * *
7 CoD mg/| 10 10 10 10 10 10 10 10
8 Turbidity p Mhos 2 3 1 2 3 2 1 3
9 Conductivity mg/| 363 354 369 365 371 369 373 371
10 Nitrite Nitrogen mg/l 0.02 0.02 0.01 0.01 0.02 0.02 0.01 0.01
1 Nitrate Nitrogen mg/| 1.9 1.75 2.5 2.55 1.9 2 2.05 2.1
Y 12 Phoshphate mg/| 1.386 0.264 0.825 0.99 1.287 0.726 0.627 0.858
< 13 Alkalinity mg/| 164 160 168 160 166 156 176 160
! 14 Total Hardness mg/| 178 158 154 166 164 174 160 156
15 Calcium Hardness mg/] 94 98 100 98 96 88 100 90
16 Magnesium Hardness mg/l 84 60 54 68 68 86 60 66
17 Sulphate mg/l 10.5 13.75 21.5 15 10.5 9.75 25 3.75
18 Calcium mg/l 37.64 39.24 40.04 39.28 38.44 35.24 40.04 36.04
19 Magnesium mg/l 20.39 14.57 13.11 16.51 16.51 20.88 14.57 16.02
20 Coliform MPN/100m] <Z <2 <2 <2 2 <2 6 <2

I. Tape Water from H.No.3 Smt. Sitabai Ram nagar Colony New Villa, Kanchi cholla
2. Tape Water from Mr, Mukesh Gupta H.No. 1156 New Villa Colony Kanchi Cholla
3. Tape Water from Mr.Sundarlal H.No.170 Udiya Basti
4. Tape Water from Mr.Banshi Kujbaniya H.No.1732 Chandbadi
5.Tape Water from Mr.Mohan H.N0.275 Ward No.66, Preet Nagar
6.Tape Water from Mr.Vishal Ahirwar H.No.135 Gali No.12, Shivshakti Nagar
7. Tape Water from Mr. Pappu Verma H.No. 73, ward no.66. Gareebnagar
& 8. Tape Water from Smt. Kallo Kushwaha H.No.180 Ward No.66 Kalyan Nagar

Remark- * Instrument is out of order

wr|

{ Dr. Reeta Kori )

Chief Scientific Officer



Date of Recieved- 01/07/2014
Date of Analysis- 01/07/2014

Ground wafer monitoring around UCIL, Bhopal
Date of collection- 30/06/2014

Ref: 315/9-16

S.No. |Parameters Analysed Unit 9 10 11 12 13 14 15 16
1 pH pH unit 7.98 8.12 8.04 7.63 8.18 8.08 8.10 8.10
2 Total Solids mg/l 214 208 207 224 207 204 204 202
3 Total Dissolved Solids mg/| 203 192 198 209 197 195 195 194
4 Suspended Solids mg/l 11 16 9 15 10 9 9 8
5 Chloride mg/ 17 14 15 19 16 16 17 14
6 BOD mg/l * e » * . C * .
7 coD mg/l 10 10 10 10 10 10 10 10

Turbidity 1 Mhos 4 4 4 5 3 3 3 2
9 Conductivity mg/l 368 369 37 410 365 367 369 364
10 Nitrite Nilrogen mg/l 0.025 0.02 0.015 0.015 0.02 0.025 0.025 0.015
1 Nitrate Nitrogen mg/l 1.75 2 1.6 2.15 2,15 2 1.85 2
M___' 12 Phoshphate mg/l 0.297 0.363 0.462 0.363 0.33 0.363 0.396 0.33
13 Alkalinity mg/| 164 158 154 166 156 156 154 154
14 Total Hardness mg/l 168 166 168 164 170 162 162 160
15 Calcium Hardness mg/l 94 96 86 90 86 80 84 78
16 Magnesium Hardness mg/l 74 70 82 74 84 82 78 82
17 Sulphate mg/| 11 12.5 10 13 10 12.5 14.25 11.75
18 Calcium mg/] 37.64 38.44 34.44 36.04 34.44 32.03 33.64 31.23
19 Magnesium mg/l 17.96 16.99 20,88 17.96 20.39 19.91 18.94 19.91
20 Coliform MPN/100m] <2 <2 =2 =2 <2 <2 <2 <2

9. Tape Water from Smit. Hajra Bee H.No. 101 Ward No. 66, Annu Nagar

0. Tape Water from Mr. Shahzad Bhai 1,No. 174, ward no. 66, Nawab Colony

I Tape Water from Mr. Ajhar 1.No.24 ward no. 69, Bluemoon Colony

12, Tape Water from Mr. Anwar Khan H.No.2 Ward No.69 Sundar Nagar

I3, Tape Water from Mr. Harendra Singh Tower H.No. 410 ward No. 70. Premnagar

14, Tape Water from Mr.Ramesh Ahirwar , Shriram Nagar

I5. Tape Water from Mr.Lekhraj Kushwaha H.No. 30/3 ward no. 70, Navjeevan Colony
Q 16.Tape Water from Mr.Dalchand Narwariya H.No. 429 ward No. 69 Timber Market

Rg.-__m_ug_jg_-;?g'lnﬂ"L] ment is out of order
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Dr, Reeta Kori)

hief Scientific Officer
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Date of collection- 01/07/2014
Date of Recieved- 01/07/2014
Date of Analysis- 01/07/2014

Ground water monitoring around UCIL, Bhopal

Ref: 322/1-5

S.No. _[Parameters Analysed Unit 1 2 3 | 4 5
pH _ pH unit 7.40 7.70 7.8 7.78 8.07
2 l'otal Solids mg/| 371 171 173 172 199
3 Total Dissolved Solids mg/| 361 167 170 169 196
4 Suspended Solids mg/|’ 10 4 3 3 3
|5 [Chloride mg/| 52.98 9.99 9.99 9.99 11.99
6 [BoD mg/| ¢ * * * *

' COD mg/| 9.88 9.88 9.88 9.88 9.88
&M Turbidity i Mhos 3 2 2 2 3
i, 8 Conductivity mg/| 744 317 318 317 378

10 Nitrite Nitrogen mg/| BDL BDL BDL BDL BDL
Il Nitrate Nitrogen mg/| 6.95 1.85 2.5 2.3 2.3
12 Phoshphate mg/| 0.132 BDL 0.528 0.528 BDL
|13 Alkalinity mg/I 268 144 148 146 164
14 Total Hardness mg/| 240 154 140 140 142
15 Calcium Hardness mg/I 176 100 96 96 96
16 Magnesium Hardness mg/I 64 54 44 A 46
17 Sulphate mg/l 16 4.75 5 4 4
|8 Sodium mg/| 31.45 3.58 3.55 3.71 6.99
19 Potassium mg/I| 1.53 1.01 1.09 1.02 1.45
20 [Calcium mg/l ~70.48 40.04 38.44 38.44 38.44
21 Magnesium mg/| 15.54 13.11 10.68 10.68 11.17
22 Coliform MPN/100mlI 9 <2 <2 <2 <2

e

I Tape Water from infront of Tanki Mr. Lalbhai Ward No. 14, Arifnagar
2. Tape Water from Faredabee H.No. 1469 Ward No. 15, Ma
3.Tape Water from Jyoti Singh H.No. 138 ward no. 16, Shaktinagar

4. Tape Water from Mr. Suresh Sahu H.No.52, Ward No.14, Kareem Bakht Colony

5.Tape Water from Smt.Vrandawan H.No. 1480 Ward No. 66. Shiv Nagar

Remark- * Instrument is out of order

*- .. BDL= Belgw.Hgtectable Limit. ,

SE

T

iy A, Y

sjid Wali Gali Atal Ayub Nagar
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t/v( Dr. Reeta Kori )
hief Scientific Officer



Date of Analysis- 03/07/2014

Ground water monitoring around UCIL, Bhopal
Date of collection- 02/07/2014
Date of Recieved- 03/07/2014

A

Ref: 326/1-3

S.No. |Parameters Analysed Unit 1 2 3
I pH pH unit 8.18 7.85 7.9
2 Total Solids mg/l 200 198 194
3 |Total Dissolved Solids mg/l 188 188 186
4 Suspended Solids mg/l 12 10 8
3 Chloride mg/l 14.99 9.99 9.99
6 BOD mg/| * . *
7 COD mg/l 9.8 9.8 9.8
8  [Turbidity it Mhos 4 3 k2
9 |Conductivity mg/| 398 326 321
10 " |Nitrite Nitrogen mg/l BDL BDL BDL
" 11 Nitrate Nitrogen mg/l 2.6 1.9 2.6
» 12 [Phoshphate mg/| BDL 0.462 0.759
13 |Alkalinity mg/l 170 144 152
14 Total Hardness mg/| 172 180 148
15 [Calcium Hardness _mg/l 96 94 90
16 [Magnesium Hardness mg/| 76 86 58
17 |Sulphate mg/l 3.25 3.73 4.5
18 Sodium mg/l 11.59 5.67 5.66
19 Potassium mg/l 1.58 1.07 1.04
20 |Calcium mg/l 38.44 37.64 36.04
21 Magnesium mg/l 18.45 13.59 14.08
22 |Coliform MPN/100ml <2 <2 <

I. Tape Water from Mr. Manik Lal Raikwar H.No. 192, Ward No. 69 Shankar Nagar

2. Tape Water from Mr. Babukhan H.No.310, Ward No.13. J.P.Nagar

& 3. Tape Water from Mr.Shaikh H.No. 954 Ward No. 14, New Arif Nagar
- Remark-* Instrument is out of order
B, il BDT- Below Detectable Limit. ’
s gt ol sz e .7 _-.__Q-T
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¢ (Dr. Reeta Kori)
Chief Scientific Officer
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BHOPAL GAS VICTIMS DRINKING WATER PROBLEMS

MINUTES OF MONITORING COMMITTEE MEETING AND DIRECTIONS -
DATED 7™ JUNE,2012

_ A meeting of members of Monitoring Committee and Shri Praveen
Garg,, Commissioner, Bhopal; Shri Nikunj Shrivastava, Collector,Bhopal; Shri
Abhay Singh, S.P., Bhopal; Shri J.S. Shrivastava, Contractor, 1.H.P.; Shri
_S.P.S. Bhadoria, Contractor, LH.P.; Shri Sudhir Kalra, Project Manager
JMMURM; Ku. Rachna Dhingra and Shri Satinath Sarangi, Members Bhopal
Group for Information; Shri Abdul Jabbar, Smt. Nasrin, Smt. Rasidabi,
- Members, Gas Pidit Sangthan, Bhopal and Smt. Sadhna K. Pradhan, Ward
Member,Nagar Nigam was held at 11.30 A.M in V.I.P. Guest House, Bhopal
under Chairmanship of Hon. Shri Justice K.K. Lahoti, Administrative
Judge, M.P. High Court.

Committee and Members present after long aiscussian over problems of
drinking water supply to 18 affected areas have resolved to direct the
Government and Nagar Nigam Officers as follow3°— :

1. It is directed to Nagar Nigam Bhopal to separate water pipeline and
sewer line immediately to check the contamination of drmkmg water.

2. It is directed to Nagar ngam to repalr the damaged main pipe line and
plug all the leakagesof water to maintain the pressure .

3. It is found that in 14 Localities where Nagar Nigam has completed the
‘water supply work, there are leakages in main supply line and this -
line is found damaged in many places. The individual Tap Connections

& are given by installing PVC pipe line in every house which are found

broken /missing at present. Therefore Nagar Nigam is directed to
replaCe all PVC pipe line by G.I. pipe line for individual connections.

4
-Ik-if

-2 | It is directed that individual Tap connections will be installed or
St wakite provided inside the house of occupant. Thereafter he will be
o qomer Dupve ood erresponsible for any damage in future.

5. If there is no adequate place available for Tap connection inside the
‘house, then Nager Nigam will provide public Tap facility in nearby

ared. L

6. For the execution of afo?esaid work, the Nagar Nigam, Bhopal shall
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12, It is directed that Nagar Nigam will furnish a progress report of work
‘undertaken by it in respect of water supply to the committee on every

Tuesday of week.

Bhopal II(AN'URAG S an Al
Date 07.06.2012 SR Membey- Secretary
— . .M.P..State Legal Service Authority
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Central laboratory

b @ 4@

M.P.Pollution Control Board, Bhopal
Test Report
Date of monitoring 24/01/2022
S.No Parameters Unit . Open well inside Surface water of
Union carbide Solar Evaporation
premises Pond
Physico-chemical parameters
1 Appearance slight turbid slight turbid
2 odour odourless odourless
3 Color Hazen 30 40
4 pH pH units 7.93 8.07
5 TDS mg/l 346 594
6 COD mg/l 19.6 49
7 Conductivity uMho/cm 483.1 831.4
8 Fluoride mg/l 0.17 BDL
9 Chloride mg/| 39.13 180.02
10 Nitrate mg/I 9.46 4,66
11 Sulphate mg/| 27.64 25.95
12 Phosphate mg/l 0.2 0.18
13 Total Hardness mg/l 212 300
14 Calcium (as Ca) mg/l 70.48 83.29
15 Magnesium (as Mg) mg/l 8.74 22.34
Metals
16 Arsenic mg/l ND ND
17 Total Chromium mg/l BDL BDL
18 Chromium VI mg/| 0.02 0.08
19 Copper* mg/l 0.006 0.097
20 Cobalt* mg/l ND ND
21 Cadmium mg/l BDL BDL
22 Iron* mg/| ND 0.346
23 Lead* mg/I BDL BDL
24 Manganese* mg/! BDL 0.18
25 Mercury mg/| ND ND
26 Nickel* mg/l 0.01 0.03
27 Zinc* mg/l BDL 0.01
Pesticides

28 Alfa HCH ug/l ND ND
29 Beta HCH ug/l ND ND
30 Heptachlor ug/l ND ND
31 Lindane ug/l ND ND
32 Endosulphan 1&2 ug/l ND ND
33 Malathion ug/l ND ND
34 Methoxychlor ug/l ND ND
35 Methy! parathion ug/l ND ND
36 Phorate ug/| ND ND
37 Aldrin ug/l ND ND
38 Dieldrin ug/l ND ND




Haloggnated Hydrocarbons
39 DDT ug/l ND ND
40 DDE ug/| ND ND
41 TCB ug/l ND ND
Remark: BDL Below Detection Limit ~ ND Not Detected

* parameters not covered in ISO/IEC 17025 (NABL)
Limit - 0.015 ppm, Pb - Detection Limit — 0.015 ppm

Cu - Detection Limit - 0.015 ppm, Zn - Detection
0.005 ppm, Mn - Detection Limit — 0.015 ppm, Ni - Detection Limit — 0.006 ppm
Co - Detection Limit — 0.009 ppm, Cr - Detection Limit — 0.003 ppm

Fe - Detection Limit -

2. 3T TTAEAr
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Central laboratory, @ #@
M.P.Pollution Control Board, E-5, Arera Colony , Bhopal )
Test Report . :
S.No Parameters Unit Bore well at | Bore well at | Bore well at | Bore well at| Borewell at | Borewell at [ IS 10500
Atal Ayub | Kanchi chola | Garib Nagar | Blue moon New Arif Shiv Nagar | (2012)
Nagar Bhopal - Bhopal colony Nagar Bhopal Bhopal |[Acceptable
Bhopal Nawab limits]
Nagar
Bhopal =
Physico-chemical parameters
1 Appearance colourless | colourless colourless | colourless colourless colourless
2 QOdour odourless odourless odourless odourless odourless odourless
3 Color Hazen | Edis B e
4 pH pH units 7.01 7.1
5 TDS mg/l  [AEE
6 COD ‘mg/l 39.2 39.2
7 Conductivity uMho/em 1643 1451
8 Fluoride mg/I 0.51 BDL
9 Chloride mg/l 223.07 197.64
10 Nitrate mg/l 17.62 36.5
11 Sulphate mg/| 73.92 95.65
12 Phosphate mg/l 0.02 0.01
13 Total Hardness mg/l - j
14 | Calcium (as Ca) mg/l LEla 3
15 | Magnesium (as Mg) mg/l [F68HT 1.94
Metals
16 Arsenic mg/l ND ND ND ND ND ND 0.01
17 | Total Chromium mg/l BDL BDL BDL BDL BDL BDL 0.05
18 Chromium VI mg/l 0.02 BDL 0.03 BDL 0.03 0.04
19 Copper mg/l 0.007 0.086 0.006 0.009 0.009 0.01 0.05
20 Cobalt mg/| ND ND ND ND ND ;
21 Cadmium mg/| BDL BDL BDL BDL BDL 0.003
22 "~ Tron mg/l ND 1.017 ND ND ND 03
23 Lead mg/] BDL BDL BDL BDL | 0.1
24 Manganese mg/l 0.02 BDL BDL BDL 0.1
25 Mercury mg/l ND AD ND ND 0.001
26 Nickel mg/] 0.01 0.02 BDL BDL 0.02
27 Zinc mg/l BDL BDL BDL 0.27 5
Pesticides
28 Alfa HCH ug/l ND ND ND ND ND ND 0.01
29 Beta HCH ug/l ND ND ND ND ND ND 0.04
30 Heptachlor ug/l ND ND ND ND ND ND
31 Lindane ug/l ND ND ND ND ND ND
32 Endosulphan 1&2 ug/l ND ND ND ND ND ND 0.04
33 Malathion ug/l ND ND ND ND ND ND 190
34 Methoxychlor ugf’] ND ND ND ND ND ND
35 Methy| parathion ug/l ND ND ND ND ND ND 0.3
36 Phorate ug/l ND ND ND ND ND ND 2
37 Aldrin ug!l ND ND ND ND ND ND 0.03
38 Dieldrin ug/l ND ND ND ND ND ND 0.03
Halogenated Hydrocarbons
39 DDT ug/l ND ND ND ND ND ND 1
40 DDE uﬂ ND ND ND ND ND ND L
41 TCB ug/l ND ND ND ND ND ND 1
Remark: BDL Below Detection Limit ~ ND Not Detected
Cu - Detection Limit - 0.015 ppm. Zn - Detection Limit - 0.015 ppm, Pb - Detection Limit - 0.015 ppm

Fe - Detection Limit — 0.005 ppm, Mn - Detection Limit — 0,015 ppm, Ni - Detection Limit - 0.006 ppm
Co - Detection Limit — 0,009 ppm, Cr - Detection Limit — 0.003 ppm




Photographs of Site visit by Joint Committee dated 21.01.2022

Annexure- 10

Committee members inspecting storage area






Plant and Machinery View
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Sampling done by MPPCB, Bhopal on 24.01.2022
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