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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 3olo3lz0l7 on "A toxic neglect in
Bhopal" and dated 08/1212018 on ..No closure for victims of Bhopal gas tragedy"
highlighting the issue ofhuge 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 ofthe Order is:

" 2. Having regard to the seriousness of the allegation, it appears necessory to
ascertain the factual position in the matter through a joint commirtee of the cpCB,
state PCB and the District Magistrate, Bhopal. The state pcB wilt be the nodal
agency for coordination and compliance. The joint committee may meet within two
weels and undertake site visit. Facrual 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 oforder dated 22.12.202r passed by Hon'ble NGT is enclosed as Annexure. r.

In compliance of the order passed by Hon'ble NGT, dated,22.l2.202l in oA No. 3621 2ozr,
following officers were nominated by the concemed departments as committee members to
visit the site and submit a factual and action taken report before the Hon,ble Ncr:

l. Shri Avinash Lavaniya, District Magistrate , Bhopal
2. Dr. Y.K. Saxen4 Scientist-c, Regional Directorate (cenhal), central polrution

Control Board, Bhopal
3. Dr- Ranu chouksey verma, Scientist-B, Regional Directorate (central), central

Pollution Control Board, Bhopal
4. Dr. Alok Saxena, chiefchemist, Madhya pradesh pollution contror 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.362/2021and deliberations were made ro
finalize the TOR ofthe inspection.

In pursuance of the above order, the joint committee members from cpcB, RD Bhopal,
MPPCB, Bhopal and the collector, Bhopar visited the site of UCIL, Bhopar on 2r.0r.2022 at
4:00 PM along with other local authorities including representatives fiom the occupier of the

3
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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 submitred 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 fiom Solar
Evaporation Pond.

Backeround information of Union Carbide. Bhooal:

M/s. Union Carbide India Ltd., (uc[) 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 lso-cyanate (M.I.c.)
gas. UCIL was occupier of the premises till 09.07.199g. The total g7.74 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 ofthe said premises.

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

l. Safe disposal ofthe 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. A.ti"iti"r o""fo...d b, Joirt "o..itt"" du"irn th. ui.it of Uoion C".bid"

l. The joint committee members visited the premises of Union carbide, Bhopal and taken the
total overview ofthe site including the remaining structure, plant and machin"ry ura a.* or
Solar. Evaporation Pond (SEp). It was observed that the aiea 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
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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 24/112022.

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

Factual Status

Toxic waste store
in Union Carbide
premises

l. As per the available records the
details of waste stored within the
Union Carbide premises in covered
shed on RCC platform is as follows:

The occupier of the
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.
07/73NCtLt2022/291
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.

Contaminated soil
(Excavated waste)

2, Disposal of lime sludge in CTSDF,
Pithampur

Earlier, in addition to the waste specified
in point number l, 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

Semi processed
pesticides



form 9 -Hazardous Waste Manifest) that
total 33.31 tons of lime sludge were
transported in three Trucks/ Container of
N{/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 .

Copy of Hon'ble HC order dated
10.01.2008 &. Intimation letter from
MPPCB, RO (Dhar) vide letter no.
3260/ROA4PPCB/HW2008 dated
04.10.2008 is enclosed as Annexure- 3.

3. W.r.t 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 l0 MT of stored
HW was successfully incinerated. The
case was disposed off on l8/7/2018.

The copy of the trial run ,eport is 
]

aftached as Annexure.4. I

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 2OlO, t tation,al
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 l,I/s
Union Carbide India Ltd., Bhopal,'.
Highlights of the report pertaining to
contaminated area and groundwater
contamination are as follows:

Contaminated area:

approximately 9 sites within Union
Carbide premises indicated
possibilities of dumps. Out of this, 3
sites indicated possibilities of
contamination.
contamination is about 16 hectares

l. 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.l
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.

C\
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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 m3.

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 m3).

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

Ground water contamination

The 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 woter in
general is not contaminated due to
seepage of contaminants from ttCL

contamination in terms of pesticides
was observed in 5 wells near union
carbide premises. The sources of
contamination of these wells
attributed to surface runofffrom the
dumps".

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 localitiei
around Union Carbide, Bhopal from
year 1996 to 2012. Contamination
W.r.t metals and pesticides like al

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 w.r.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.

o



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) on24'01.2022 and analysed at Central Laboratory, MPPCB Bhopal. The details of sampling
locations are tabulated in Table- I and Google map of the sampling locations is given at Figure-1.

S. No. Sampling Location Co-ordinates

I Bore Well at Atal Ayub
Nagar

23.28095
77.41219

2. Bore Well at
Chhola

Kainchi 23.27790
77.41624

aJ. Bore Well at Garib
Nagar

23.28561
77.41479

4. Bore Well at Blue Moon
colony

23.28436
77 40R14

5. Bore Well at New Arif
Nagar

23.28199
77.40618

6. Bore Well at Shiv Nagar 23.28828
77.42519

7. Open well inside Union
Carbide premises

23.27963
77.41004

8. Surface water of Solar
Evaporation Pond

23.28618
77.41192
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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 ofthe 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.

Action taken and proposed by the Joint Committee:

l ' 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 disposalof
waste on priority and remediation of contaminated area in and around the premises of
Union Carbide, Bhopal. Letter No. 419lCLA4PPCB/Bhopal dated O3/OZ|2O22 issued to
BGTRRD from Dist. Magistrate, Bhopal in this regard.

The copy of the issued letter is enclosed as Annexure_ 11.

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

Ue.rd
a SetldlitrdA;rlbEo,
I Emwata&rhorcamy
a Bo.rvrdic{bih/
a 8mtlrilaxamnionob
a Ecwrtdl5rerkor
a Emnmd$iyibga
a 0p6rdNd?UErCrtdcpEis
a SdrcEtd of SdsrEEFriinpod
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@r. Aht Sarenel
Chief chemist

MP Pollurion Control Board
Bhopal

(Dr. \tr C. Verna)

4.
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Letter No. 4l8/CLA4PPCB,Ahopal dated 03/02nOZ2 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 ofconsumers 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 ofsite.

The copy ofthe issued letter is enclosed at Atrnexure. 12.

Area of Union Carbide premises is covered and protected, however the area of Solar
Evaporation Pond is unprotecaed and accessible to neatby residents. Rain water collecred
in Solar Evaporation Ponds. Sorar Evaporation pond shourd be dismantred. TiI then solar
pond area shall be guarded & protected to restrict the unauthorized entry and for human
proleclion from possiblc conlaminanrs. Aclion to be taken by the occupier of the Union
Carbide premises i.e. Bhopal Gas Tragedy Relief and Rehabilitation Departrnent,
Government of M.P.

A time-bound Action Plan for the disposal of slored 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 Cas Tragedy Reliefand Rehabilitation Depaffnent,
Government of M.P. and the same should be submitted before Hon,ble NGT for rhe
timely execution of the work without any delay. [Disposal of waste and remediation of
site is being performed by BGTRRD is as per directions ofHon Supreme courtj.

MoEF& cC has already issued a guidance document for assessment and remediation of
conraminated sites in India in Dec., 2015 under National program for Rehabiritation of
Polluted Sites in Indi4 available at that may be referred_
(hnps://cpcb.nic.intupioads/hwmd.4r4oEFCC_guiderines_contaminatedsires.pdf)

Scientist- B
CPCB. RD-Bhopat

Scientist- C
CPCB, RD Bhopal

(Avinash

Dislrict

AHOPAI, (M.PJ
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Item No. 03

R. K. Gupta

State of Madhya pradesh

Date of hearing: 22.t2.2O21

BEFORE THE NATIONAL GREEN TRIBUNALPRINCIPAL BENCH, GW-;;;;i

(B.v Video Conferencing)

Original Application No. 362/2O2t

(Court No. 1)

Versus Applicant

Respondent

coRAM: H.N'BLE yR' uusrrcE ADAR_.H KUMAR G.EL, cHAIRpERsoNHoN,BLE rvrR. JUSrrci irjpsrn a;&_";;;,";DrcrAL MEMBERHoN,BLE DR. NAGrN roaiia, ExpERT Mpnispn

RDER

l' This compraint has been fired on the basis of media report daied30'03'2017 highlighting that huge hazardous waste is sr,r lying at rhedefunct Union Carl:ide factory of Bhopal, posing continuous hazard to. -

the environment and public health.

2. Having regard

necessary to ascertain

Facfual and action taken report may be furnished wirhin *. -on*= ,by
e-mail at judicial-ngt@gov.in preferabry in the form of searchable pDF/

I
ll

tl

il

il
it

OCR Support pDF and not in the fcrm of Image pDF.

1

The State pCB will be the nodal



List for further consid.eration on e9.O3:2O22.

A copy of this order along with the copv 6f the media report be
fonvarded to the cpcB, state pcB and the District Magistrate, Bhopal by
email for compliance.

Adarsh Kumar Goel, Cp

Sudhir Agaru,al, JM

Dr. Nagin Nanda, EM
December 22,2021
OlSrnal Application No. 362 / 2O2L
AE}

(
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S.
no

obser:r,:aticrrs ofResearch coordinator as per Rrb 9, Fcrrn 4 of NGTAcI 2o1o
Letter Fetition Segn No.a%Slp/ ?fELl

DiaryNo. 4ru:lr.4?fji1iIPl?&]-
Dated 15.11"2@1

Significance Suggested solutions

l'he Ilindustan'l'intes
Clippin-u txr A'l'oxic
neglect in Bhopal
dated 10.3.2017.
'feclurologl,

ar,aiiable i1' the
authorities rcallr
want to deal r.vith
hazardous rvaste. 386
toru1es of ltazarclous
uaste are still piled:
llp at , the site of
Bhopalls defunct
Union Carbicie
factoly. ^'o funds
have been sousht or
anl, allocation nrade
to dispose of the
dangerous luaterial.
I here are three
ponds r.vhcre uJaste

has been
slsternatically
dunrpeei as rvell as

sel'eral sites rvithin
the f'actory prenrises
where the was

Altirouqli.rhc rnattcr does not f'all i,t the
jurisdiction of rhe fribur.lal being purelv a
polic1,, lltatrer. 'lribunal clo not fincl anr.
reasorl to entertitin such applic:trtion under
sectiou 14 of the NGT Act, 2010 as in
case o{' Environment \4anageurenl plan
required in Original Applicarion No.
?5112020 (1.A. No. 366t2020) rtated
I l.l 1.2020 fbr, Union of India. Horvever-
tbllou'ing rnatters pertaining ro

by 1-rio-unal.

i. Original r\pplicarion No.

Appl".tio;-_-;-rr^{r;
consicierecl in vieu' ol'
seriousuess of the issuc
and direction of 'l'r.il-,unal

on the similar ntatter zts

ref-erred.

, remediation of contarriinated sites in
India has been taken up fcr consideration

buried. This
underscoles tire need
to tiame a national
,policy to deal rvith
contaminated sites.

985/2019 (\Virh repo(s or
Or,ersight Conrrnittec date<j
23.12.2020 & State pCB dated
2L).01.202t) In Re:Water
Poilution b1, fanneries at Jajmau,
Kanpur. Uttar pradesh With
Original Application No.
986/2019 In Re : Water poilution
et Rania. Kanpur
Dehat&llakhil\,Iandi. Kaupur
Nagar. Uttar- pratlesh <laied:
08.02.2021.This order is in
continuation of order dated
16.01 .20?0, 1'his,pg$er invplv-es
trvo issues:, First ilspe",,rglates :to
scientific disposal of Chrorniurn
dumps at Rania, Kanpur' Dehat
and RakhiMandi, I(anpur Nagar
i.r'hich have been in existc.uce
sincc 1976 and haye inter.alia
resulted, in contiltnination: ,of
grounrl water adversely
atlbcting the' hcalth ancl
depriving the inhabitants of
ilccess to drinking .rvatcr. Second

Issue iaised

issue lelates tq: contiltbing,rrlater

q
IL
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OHDEff SHEET

Writ Petition No. 2802/2004

10.1.2008

Heard Mr, Naman Nagrath, learned counsel for thr
petitioner, l,{r, Shekhar Sharma, learned counsel for thr
Union of India, Mr. R. N- Slngh, learned Advocate General

with Hr. V, K. Shukla, learned Deputy Advocate General, for

the state of f.ladhya Pradesh, Mr. v. s. shroti, rearned senror

counsel, with Mr. A. P. Shroti, counsel for the tr{adhyr

Pradesh state Pollution control Board. r.rr. Kishorr

Shrivastaua, learned senior counsel, with Mr. Ankur

Shrivastava, counsel for the DOW Chemical Company, an(

Mr- Irlanol Srrarma. Iearned counsel for the intervener.

t4r. R. N. Srngh, learned Advocate General, and l"lr. v
K,.Shukla, learned Deputy Advocate General, appearing fo;

the iitate of Madhya Pradesh, submitted that Ehe sote tender

For transportation of the stored toxic wastes from Ehopal tr
Ankleshivar {Gujrat} and remaining was[e, lime sludge, tr
crsDF FiihamFur, District Dhar, rs noL acceptable to rlrr
Madhya Pradesh State Pollution control Board because thi
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 proposes to get the list o

transporters who have expertise and experience ii
transporting the toxic wastes from the central pollutiol

Control Board and finalise the transporters.

- F{r, I,'lanoj Sharma, appearing for the intervener, stater

lhat the CenLre tor Environment and Forests has a list il

(?)

Vs

DATE DF THE
ORDSR



HIGH COURT OF TTADHYA PRAEETH

ORDEH $I.{EET

CASE l.lc 20fl , ., ..

The State Gevernment n'ray tflke the list sf such

transporters havifi! expertise and experience in transplriing

the toxic wastes lrom the Central Pollution Conlrol Board as

iuell as the Cen[re fnr Environment aftd Forests and

thereafter finalrze the transporters for [ranspnrtatio,n of the

toxic wastes from thopat to Ankleshwar iGujarat) and CTSDF

Pitharnpur, District Dhar.

For the aforesaid purpose, we grant Lwo months time.

List this marter on 13.3.e008.

Certified ropy as per rules.

n

apl
(A. K. pArNAiK)
CHIEF ]UsT]CE

@d
(n:m sINGH)
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Report on Triol lncinerotion oI UCIL Woste ot TSDF Pithomput

1. Background:

ln the matter of Petitions(s) for Special Leave to Appeal (Civil) No. 9874 of 20L2; Union of
lndia Versus Alok Pratap Singh and others, the Ministry of Environment, Forest and Climate

Change (MoEF&CC), Government of lndia, commissioned Central Pollution Control Board
(CPCB) vide letter no. 7t-7 (L6Ll /2OO4-H S M D- Pa rt-X dated O1/5/2O14 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 t7 /4/2OL4 of the
Hon'ble Supreme Court of lndia.

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, tlansportation, re-

packaging and trial incineration of about 10MT of UCIL waste was undertaken during 25th

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-|. Security for entire operations both at Bhopal and

Pithampur, Dhar were provided by the Govt. of Madhya Pradesh.

Samplirg, Collection, Packagint and Transportation of the 10 tonnes of UClt Waste

i. Samples were collected by CPCB and also the operator of the facility on 10'h July,

2015 in the presence of officials from CPCB, BGTRR and MPPCB. One sample was

collected each from 5 se6regated

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 ol ucllwaste sample!

at Annexure-2.

ii. lt was observed that Loss on lgnition (Lol) value ranges between 23lo 54% indicating

substantial fraction of organic compounds in UCIL waste.

Centrol Pollution Control Boord, Delhi
Page-1of15
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,it. The waste was having calorific value in the range of 1150 - 6140 Kcal/Kg. The

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

to 59 mg/Ke' 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 collectionof uclLwaste

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 (t652Kg), NaptholWaste Residue (1389'85Kg)' Sevin

Residue (1373.5Ke), Excavated waste (a857' Kg) 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 M5 drums each of 2oolitres 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, Packaging, labeling and

loading on the trucks. The trucks left from UclL premises, Bhopal at about 11:30 PM

on 25ti July 2015 for transfer to TSDF facility operated by M/s MPWMP' Pithampur'

U
BT.

ttg.

ffi.ti";;rums containing UCII waste

Trucks transporting UCIL waste with Police Escort

Centrot Pollution Control Boord, Delhi Page-2of15
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Report on Triol tncineration of UCIL Woste at TSDF Pithompur

The wastes were received at M/s MPWMP, Pithampur on26l}7l2}t5 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.

ix. 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 urastes at TSDF Pithampur

i. 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.a0 Kg),

Sevin Residue (0.40 KS), Excavated Waste

(1.5 Kg) and Reactor Residue (0.25 Kg).

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.

vill.

Details of material re-packagedin feeding bags

Centrol Potlution Control Board, Delhi
Page-3of15
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The workers involved in re-packaging were wearing PPEs i'e gloves' gum boots'

apron, safetY goggles, masks etc'

Re-packaging was undertaken in presence of officials of CPCB and MPPCB The event

was also video graPhed.

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

incineration sYstem.

3.0 Trial lncineration

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 kirn and arso to maintain

alkaline conditions during incineration' Feeding of UCIL waste started after blank run

t.

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'

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 lD fan followed by chimney of 35metres

height.

,:

BT. 3ITGii'
:[r-gl a

{.{. il:. ,::.

Feeding bags in bales
Re-packing ol UCIL waste

ilff,ii* oI uctt *"t e into I€eder bucket

Page-4of15



Report on Triol lncinerotion ol UCIL Woste at TSDF pithampur

iv. 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 t % 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 /fixingof 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.

v. lncinerator was operated on blank run for
30 hours_i.e.00:00_Hours till 12:00 Hours

on t2/8/2015 and from 18:00 Hours on

1218/2075 till 12:12 Hours of t3/8/20L5.
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
from any such break-down.

The trial incineration of UCIL waste started from 72:12 Hours of 1318/2015 with
waste feeding rate of 90 Kg/hour and continued till 06:30 Hours of t8l8/2175.

operation of incinerator,,vas monitored,fronr control room in scADA system.

Temperature in secondary combustion chamber was continuously maintained above 11OO"C

(1100-1200oC). 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
(Protection) Rules, 1986:

Stack Emission

vi.

vl|.

vilt.

tx.

1.

2.

3.

4.

Carbon-dioxide
Carbon Monoxide
Particulate Matter (PM)

Sulphur dioxide

View of incinerator during trial incineration

5tack gas Sampler

Central Pollution Control Boord, Delhi
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OlOxides of Nitrogen
Hydrogen fluoride gas/m ist

Hydrogen Chloride gas/mist

Cadmium and its comPounds (as Cd)

Mercury and its comPounds (as Hg)

Heavy Metals and its compounds (as Sb+As+Pb+Co+Cr+cu+M n+N i+V)

Dioxins and Furans

Total Orga nic Compound (TOC)

Kiln's slas and bottom ash

13. Loss on lBnition

14. TotalOrganicCarbon

Combustion Tem Deratures

15. Temperatures in primary and secondary combustion chambers

The samples were anatysed 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 NitroSen Dioxide, Hydrogen chloride, Hydrogen

Fluoride, and Total organic Carbon in the stack emission were measured by an

external laboratory.

Apart from the aforesaid stack emission samples, ambient air quality was also

monitored by CPCB at 3locations in and around the facility, including a station

representing Tarpura village in the vicinity of incinerator' The parameters monitored

ar€ PM16, 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

Lo/8/2}ts to t9l8l20ts. The

locations of the stations are shown

in map at Annexure-3.

About22KLofbleedliquorfromalkaliscrubberwascol|ectedintoseparatetankfor

subsequent treatment in Multi Effect Evaporator (MEE)'

-BI. 3il;!ri.lt "ti"F:l;tT
-:3rl -:..t:..::;.;I

q.,{. !:.. .ceqWWllf,.l#nttotBootd'Dethi Pate-6of15

5.

6.

7.

8.

9.

10.

11.

t2.

xt.

xll.

Ambient Air QualitY station near Tarpura Village
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After the last feed of the UC|L waste at about 0630 Hours on t8l8/2O15, 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:

x .

xtv.

xvi.

xv[,

xv .

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 dur!ng 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 direction 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% ofthe perioci.

Page-7of15

sl.
No,

Residues Quantity
Generated

Mode of Disposal

1. Drums used lor
transporting wastes
in trucks

64 nos of 200
litres size each (56

of HDPE and 08 of
MS make)

The mutilated drums have been
d isposed in secured landfill.

2. Bottom ash of
combustion
chambers

8892 Kg Kiln ash/residue has been
disposed secured landfill

5. Residues from
Spray drier, multi
cyclone dust
collectors and filter
bag house

38477 Ke APCD residue has been disposed
in the secured landfill.

4. Bleed liquor from
alkali scrubber

22KL Disposed through MEE during
t8/8/20ts -22/812O7s

5. Residue from MEE 573 kg The residue has been disposed
in secured landfill.

Centrql Pcllution Cont!^ol Boord, Delhi
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,.0 Results of $ial incineration:

i. The analysis results of the aforesaid Stack Emission Monitoring conducted during

trialincinerationofucllWaste(August13-18,2015)aregiveninTablelbelow:

a)\i

3{rc-fi#

Table 1- Stack emissions during trial incineration

S.No Paramgters
(1)

Prescriiied
Standards

(2)

Sampling Date
(3)

Measured
Emissicn vaiues

(4)

1. Particulate Matter
(PM) in mg/ Nm3 50

131081201s 2.7

7sl08l201t 5.1

7t /08/2O7s 4.0 &3.8

73/08/2O1s <1
2. Hydrogen Chloride

(HCl) in mg/Nm3
50

7s/08/2O1s <1

16108/201s <1

!7 /08/20t5 <1

18108/2ors <t

3. Sulphur dioxide (SO2) lN

Mg/Nm3 200

t3/08/2OLs <1

tslosl2oLs <1

77108/zors <1

4. tarbon monoxide (Co)

in mg/Nm3 100

].310812ot5 35.70

7s/08/z9rs 24.36

t7 /08/2O1s 32.99

5. Total organic Carbon in

mg/Nm3
20

13lo8l2o]:_ 8.6

1sl08/201s
16l08/2015 5.0

77108/2oL5 6.9

18l08l2or5 8.5

6. Carbon Dioxide (CO2) in

% >7

L3l08lzoLs 8.1

rsloslzols 8.0

17 l08/zols 8.0

7. Hydrogen Fluoride (H F)

in mg/Nm3

4

t3loElzots < 1.0

1s/08/201s < 1.0

161081207s < 1.0

rt l08l2o7s <1.0

t810812075 <1.0

t3l08lzlE 38.3
8. Oxides of Nitrogen (as

NO2) in mg/Nm3 400 15loSlzors 38.4

t7l08lzoE 66. s

Dioxins & Furans in

TEO/Nm3 0.10

74108/2ot5 0.041

16losl2ots 0.012

17l08l2ot5 0.031

3T.

q.c.

:!*-.'rt q'{'l i i.ra:i 5

f$-ri i''it::!'i;
Bootd, Delhi Page-8of15
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10. Cd+Tl+their
compounds in mg/Nm3 0.0s

73/08/2O1s BDL

7s108/201s 0.011

77/0812A]5 0.007

11. Mercury (He) and its
compounds in mg/Nm3 0.05

73108/2O1s 0.007

7s108/20ts 0.010

77/O8/201s o.024

L2, Sb+As+Pb+Co+Cr+Cu+M

n+Ni+V+their
compounds in mg/Nm3

0.s0

73108/2OLs BDL

Ls/08l2OLs 0.495

77/O8/2O7s o.254

13. Loss on ignition in slag

and bottom ash in %
Less than 5

74108/2A7s 0.72

76/08/2O7s 1.0

L7/08l2OLs 7.77

L8lO8/20rs 1.5

1.4. TOC of slag and bottom
ash in %

Less than 3

L4/08l20ts 0.01

t6l08lz}Ls 0.04

t7lo8lz}Ls 0.058

$la8lz0ts 0.03

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

incinerator prior to and during trial incineration of UCIL waste (August 10-l-8, 2015) are

given in Table 2 below:

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

S.No Parameters Standard
s

Date of Sampling Near
lncinerator

Area
(Station 1)

Near
Weigh
Bridge
area

(Station 2)

Tarapur
Vi!!age

{Station 3)

1. PMlO
(pe/m')

100 to-ttl08/2015 32.0 45.0 38.0

1t-12l08lzoLs 18.0 24.0 11.0

n-Bla8/2ots 14.5 20.5 L4

!3-t4/08/20Ls 24.7 16 79.7

]4-LslA8/207s 19.0 31.0 28.0

t5-t6l08l20ts 34.0 51.0 18.0

L6-L7 /081201s 23.0 3s.0 29.0

t7-18/081201s 17.3 7.7 10.5

18-19/08120]-s 45.0 46.0 35.0

2. Soz
(pe/m')

80 L0-1u08/201s 4.75 4.40 5.04

A-i2/A81201s 3.s5 2.38 2.87

!2-13108/207s 5.16 4.36 3.43

t3-t4l08l2A15 1.69 2.23 2.20

t4-7s108/201s 3.31 2.37 3.80

!s-t6 08/2afi 1.62 2.51 4.23
L6-t7 /O8l20ts 2.78 3.-?8 2.97

fi-78/As/20ts 2.29 3.42 2.64

t8-79/08/2A].5 2.O9 2.94 1.68

3. Noz 80 L}-iila8l2oLs 12.68 8.s7 17.55

Centrol Patlution Control Boord, Delhi
Page-9of1S
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Date of SamPling Near
lncinerator

Area
(station 1)

Near

Weigh
Bridge
area

(Station 2)

Tarapur
Village

(station 3)

s. No Parameters standard
s

(ugl.') 17-72/08/201s 18.03 8.84 12.99

72-73108/20t5 16.72 72.79 13.52

13-14/08120L5 12.71 6.7 5

r4-r5/06170ts 09.71 5.89 09.68

15-16l08/2O7s 12.50 11.33 t4.52

rGi lo8l2or5 72.7I 10.68 12.3 3

L7 -78los/2ots 14.59 11.29 10.07

78-191081201s 12.56 11.93 \o.26

4. Arsenic
(nelm')

6.0 10-11/08/2015 BDL BDL BDL

72-]:l08l201s BDL 8Dt BDL

73-741081207s BDL BDL BDL

t4-1s /o8l2O7s BDL BOL BDL

1s,16/08/201s BDL BDL BDL

16-77 /08l2O1s BDL BDL BDL

ri-t8lo8/2ors I BDL BDL BDL

t8-191081207s 1.9 BDL BDL

5. Nickel
(nglm')

20 71-ttl08l2013 s19 22 BDL

72-t3l08l20rs 57 BDL BDL

13-14/08/201s 289 BDL BDL

r4-1s /08120Ls BDL BDL BDL

L5-16l08l2Or5 924 BDL BDL

1.6-171081207s a4 BDL BDL

r7-78108120ts BDL BDL BDL

18-19 /08120ts l7 165 BDL

6. t-ead (pg,/m') 1.0 to-lt1081207s o.oso I 0.047 0.090

12-t3/08/207s o.0120.033 0.099

13-14/0812015 c.041 | o.oaz 0.045

!4-75/08120Ls 0.059 0.054 0.06-?

1s-16/08/201s 0.059 0.c45 0.044

t6-17lO8l20Ls 0.079 0.056 0.034

].1-!81O8120L5 0.133 0.067 0.03s

18-19/08/201s 0.049 0.05s 0.055

7. Benzene(u&/
3.m,

5.0 72-73108/2015 <0.01 <0.01 <0-01

16-17lO8l297s <0.01 <0.01 <0.01

17-18l08lzoLs <0.01 <0.01 <0.01

18-19/08/201s <0.01 <0.01 <0.01

iii. The combustion efficiency of the incinerator has been assessed and given in table

below :

e1i I

d. erraii's

Combustion EfficiencY %

Tr- - -i ":.riiTEa
'+. .. . CentiDli'uf, ution Control Bootd, Delhi

q.g. gT.{;: ,','. , . 
"i 
j rf":"r{

Page - 10 of 15
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5.0 Conclusions and Recommendations

i. The results of trial In(
comprying with the ;:T[:: ;:H:::iJT"-,j:-1, :n" 

monitored parameters were
presc,.ibed vide notifi
Environment (pro,".tl:":iol 

no' GSR itl*r' ''"t"''"n hazardous waste incinerator as

1s86. 
on) Rures, ,*r ,;;;;:r";;;"i 

26 6 2008 under schedule-r of the- the Environment (protection) Act,

ii. Ambient air quality around incinerator was withinstandards for monitor(
Nicker in ambient air 

:d-parameters 
""r;;;;;;,:, 

the Nationar Ambient Air ouarity

however, this exceedarw 
also complied 

";t"r;; 
"r]" to" arsenic' lead and benzene'

N cke was "",,,;;;;;:*ffi ,f ;:X,:,:,:H,f i*liiff 1;",:lTffi;:::
iii. ln view of the complianc

the existing common n"i 
ol'ontt"tuo during the trial i

re m a i n i ns q u a ntity o r, :iJT;;T;r':,,1 n: H*1,:..": - :H:T#:"J;:} ffi:
Govt or Madhva pradesh and ,.rnr. i,"o"iiff|ol:"-ff;;;:;l". *" supervision or

iv. The trial study was cond
th"tore,,rie.t,ial;r"-',fi,l';j[*::::;,:1i;naintainins the same feed rate to
At this rate of geKg/hr, i ly be scope of increasing feed rate.

;:"ffi [ltT l*,Ti j::# ::i:lJ:;ff il:s,e 
(a b.u,,,u .".i 

"u 
t,,.,,

duration orincine',",,,"1,"^"^1-ll "oti'o" ,,*" i";;'?" ll,l"[Jlifii:.Y:i:i:il::
of the remaining w..,u. 

nt'ntttt'on cost' and material consumption thereof while disposal

v. For incineration of the rer
unit with silos, feeding 

.naining 
UCIL waste, it is required to. install a mechanised mixing

--,:l* **:;i#:':::.:":ff"'"il1#,':11 T "'n" *'* ""'""''*l'
waste directry into,n" *,,n:::1"*..conveving ',';"';.;;::[:;-l'ilil::];:;fil:rt specified rate instead of feeding through *O2a"r,.",""^.,. 

,"",

)t ,| * *,r

ce n t,o t p o t r u iiidiiiGii)dJfr

Page - tl of 15
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Annexure-7
i

MoEF&CC, Government of lndia

List of Cfficial from MP Government

Sa m pling & Packaging
Sh. K.K. DubeY na^'!h, qparPtafv BGTRR, BhoPal

1.
BGTRR. BhoPal Sampling & PackaginB

2. Sh. Abhishek Singh Director
Bho pa I Sampling & Packaging

Sampling & Packaging
3. Sh. B.S. Jamod ADM

4. Sh. Rajesh GuPta SDM GovindDura
Sampling & Prgle€tlg-

5. Sh. Neeraj Pande FF CPA BG I KK, Bnopar

Bairagarh Sampling & Packaging
6. Sh. C.P. Nigam SDM

List of official from cPcB

CPCB, BhoPal lncineration
SamplinS, Re-Packaging,

lncineration & coordination

5h. R.S. Kori Zonal Officer1.
.,

Sh. B. Vinod Babu Scientist E & l/C

HWMD

CPCB, Delhi

in-cineration & coordination of

activities3. Sh. Bharat K. Sharma Scientist'E' CPCB, Delhi

lncineration
4. Ms. Deepti Kapil Scientist'C' CPcB, De lhi

CPCB, BhoPal Sampling, Packaging,

Transportation, Re- PackaginB,

lncineration, residue disPosal

& local coordination 

-

5. Dr. R. P. Mishra Scientist'C & Lab

Vc

SamPling
6.
1

Sh. P. KrishnamurthY scientist'C' CPCB, Delhi

5h. B. Kumar Scientist'C' aDaR nplhi Samoltng

Sampling, Packaging,
lncineration8. Sh. Rajeev Sharma Senior Technicia n CPCB, BhoPal

cPcB, B!9P{- lncineration
Sampling, Packaging,
lncineration

9. Dr. AnooP Chaturvedi SSA

CPCB, BhoPal
10. Sh. Rameshwar

Ba ndewar

5LA

CPCB, BhoPal lncineration
11. Sh. Sanjay Kumar Mukati JSA

t2. Sh. Su neel Kolhtka r JLA CPCB, BhoPal lncineration

List of official from MPPCB

lncineration
5h. H.K. Sharma aE-nirA.t^r lFnv I MPPCB, lndore

1.
MPPCB, lndore lncineration

z. Sh. Alok Singhai R.O. Dhar

3. Sh. P.S.Bundela R.O. Bhopal MPPCB, q!g!ql- Sampling & Packagrng

4. Dr. L. Trivedi S.R.O. PithamPur MPPCB, lndore lncrnerarlon

lncineration
5. Dr. D.K. Wagela aa&lahHead MPPCB, lndore

MPPCB, BhoPal 5amplinB & Packaging
sampling & packlElng-5. Sh. S.N. Patil cc

7. Sh. Alok Saxena cc MPPCB, BhoPal

MPPCB, lndore lncineration
6. Sh. Atul Kotia ScientistIV

gr.
Page - 12 of 15
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Annexure-2

Sr.

No.
Name of sample Unit Excavated

Waste
Reactor
Residue

Sevin
residue

Napthol
residue

Semi
process

residue
1. Physical State -Solid Solid Solid Solid Solid
2. Color Grey Dark Grey Grey Dark Grey Grey
3. Texture Powder&

Lumps
Powder &
Lumps

Powder &
Lumps

Powder &
Lumps

Powder &
Lumps

4. Calorific Value Calle 7274.73 1150.06 1705.9s 6139.85 3030.94
5. Flash Point oc >60 >60 >60 >60 >50
6. LOD @ 105oC % 1.98 1.96 7.75 L.62 2.87
7. LOt @ 550oC % 27.92 23.08 25.4 42.07 54.13
9. Chloride as Cl- Me/ks 2444 9338 36892 1,643 5760
10. Fluorides as F- Me/ke L26 105 737 770 160
11. Bromide as Br- Me/Ke <0.1 <0.1 <0.1 <0.1. <0.1
12. Organic Halogens Melke BDL BDL BDL 3790.9s 1071,4.1,
13. Carbon % 18.53 30.69 12.57 58.27 45.24
74. Hydrogen % 0.43 0.52 0.98 7.02 3.01
15. llitrogen o/o 0.24 1.03 0.32 0.04 7.12
15. Sulphur o/o 1.01 0.92 1.04 1.39 7.62
t7. Copper as Cu- Total Me/ke 34.12 38.55 33.41 54.62 38.3
18. Total Chromium as Cr-

Total
Me/ke 92.81 81,.77 65.99 24.14 89.33

19. Lead as Pb - Total Me/ke 33.43 28.75 49.45 75.12 38.83
20. Manganese as Mn -

Total
Me/ke 224.2 224.2 24t.5 3s6.8 95.5

11 Nickel as Ni- Total Mc/ke <5.0 <5.0 <5.0 <5.0 <5.0
22. Zinc as Zn - Total Me/ks 87.47 68.2s 79.71. 32.51 93.09
23. Cadmium as Cd- Total Me/ke <0.5 <0.5 <0.5 <0.5 10.0
24. Mercury as Hg Me/ks 752-754 261-615 24L.66-

45.22
151.68-201 762.02-904

25. Chloroform (Total) Me/ke 0.83 6.0s 2.09 2.52 4.17
26 Carbon Tetrachloride

(Total)
Me/ke BDL 0.02 0.64 1.15 BDL

27. Aldicarb Me/ke BDL(DL:0.1) 8DL(DL:0.1) BDL(DL:0.1) BDL(DL:0.1) BDL(DL;0.1)
28. Alpha-Napthol Me/kg 26188 7475 7103 35746 14907
29. Toluene Me/ke 3.25 2.15 3.24 3.07 2.97
30. Carbary (1-naphthyl

methylca rbamate)
MslKe 59.73 <0.1 0.74 1.28 0.57

3L. Beta-Napthol Me/ke 782 <0.1 <0,1 3047 2t13
32. Chlorotoluene Ms/Ke <0.1 <0.1 <0.1 <0.1 <0.1
33. Dichlorotoluene tvle/Ke <0.1 <0.1 <0,1 <0.1 <0.1
34. 1,4-Na pthollnodionc Me/Ke <0.1 <0.1 0.33 0.39 0.91
35. 1,1'-Oxybis Me/Ke <0.1 <0.1 <0.1 <0.1 <0.1
36. Trichlorobenzene Me/Ke <0.1 2.1,8 20.4 <0.1 <0.1
37. Benzene (Total) Mg/ke BDL BDL 0.01 BDL BDL

Centrol Pollution Control Board, Delhi

Page - 13 of 15
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"ffi pt e so m p I e s/ o no lysi s

NT: Not traceable ; BDL: below detection level

Report on Trial

n17 BDL RDI

,-Naphthol (Total) Mg/ke BDL o 15
034 \'---l

0.01 0.14 0.21
39. 1,2,3,4- Tetra HYdro

ru"nhthol (Total)
Mg/ke 0.01

BDL 0.46 BDL
Me/ke BDL Rnt

40. Ethyl Benzene (Total)
0.04

BDL

BDL BDL 0-07

4r. TrichloroethYlene
(Total)

Mg/ke 0.07

4.66 BDL 1.03

42. 1,7,4,-
Trichlorobenzene(Total)

Me/ke 0.05

0.04 BDL BDL 0.01

43. 1,2- Dichlorobenzene
(Total)

Me/ke BDL

0.02 0.01
Mg/ke BDL 0.04 BDL

44. 1,4- Dichlorobenzene
(Total)

BDL BDL 0.64
M&/ks I BDL 1.49

45. Tetrachloro EthYlene

(Total)
BDL 29.99 28.6 BDL

46. 1, 1- DichloroethYlene
rTnt:ll

Me/ke I BDL

BDL BDt 0.03
t indane {Total) rt,tg/t e Lsou 0.08

47. 171668.8 42088.6 4961.66.2 2489UU.6

TOTAI PAH Me/ke 100563.9
48. 3.0 1.8 4.3

Ms/Ks I 2.3 0.9
49. Tntel BHC

NT NT NT
Mg/Ke NT NT

50. Al.lrin
0.03 NT NT

Mc/Kc 0.02 0.02

0.0251. Total EdosulPhan
NT NT 0.12

Dieldrin Me/Ke NT L.4252. 0.05 0.09
Mc/Ks 0.02 0.02

53. DDT

,6

Boord, Delhi Page - 14 of 15
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Annexure-3

Location of lncinerator and Monitoring Stations

Wind Direction

' fiij
drF

' EIlj

From 09:00Hrs 7U8/20L5 to 09:00 Htst2/8l20l5

ii tr,

From 09:00Hrs L2/8/2O15 to 09:00 Hrst3lS/2O15

From 09:0OHrs 1b,/B/2015 to 09:U) H,5lTlal2Als

r Forma

ftfr
5il'

i 

€'"."'

From 09:00Hrs L5/812015 to 09:00 Hrs t2/8i2Ot5

Centrol Pollution Control Board, Delhi
Page - 15 of 15
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Foreword

*t/s. 'Union Carfiide Inlia Lt[., manufactured carbamate pestici[es and tfre associaw[ intermefiate
cfienica{s at tficir $fiopaf unit f,uing 1969 anf, 1964. tfre sofid, fiquif, anf, urry wostes gerurated
durilg tfre manufacture of pestici[es an[ assocwte[ chemrca* were f,umpe[ fu ocIL wiifiin tfreir
premises. ll'fre unit was c[ose[ {own in AecemSer 1984 as a resuft of tfic occi[eo.t o7 boqrg" of metfi1f
iso-rynate gas. Since, a consi{erafife time fias ekpx[ an[ no remefiaf actinns fiave 6een taf,gn in tfre
past, tfrc Present stdtus of sod an[ groundwater contamitwtion in an[ aroun[ UCLL premises nee[ef
to 6e assessed so ds to [efineate flita\fc strategiesfor tfrrtr remedtatbn.

tBasef, on tfu f,irectfues of tfu ,fasQlForce constituted @ I{on'6te ltwfr Court of tta[fi1a cpra[esfi,
cBfiopat 

Q_as frageq avfref and c4sfrabititation aepartient (qE"fqgp), gwt.if uaifi1a cera[esfr
requ*ef, Ndtionof lEnvironmcntaf lEnghueing fusearc| lnstirie (grEEqD Nagpur and Nationaf
Qnprysicat fig:searcfr.Iwtitute_(Ngq\ ffferaSa[ to un[ertafo a srtq-o, *rrr*ent of
contamination and [efincatbn of saita\fc strategiesfor tfie reme[iation of contiminate[ areas in aid
aroundtfrc octt site. lIfu stuf,l was awarfef b EqrpeD in grtarcfi 2009.

tfic stu^dus were catizd oyt b WEEW an[ NQW wfrtfi invohte[ reconnoissance straey of
tfre 

^UCIL 
preyises, geopfrysicat ant frldro7eofogicaf iwestigation, sampting antr anatysts if

soif ont groun[water in an"[ arouttd tfie |JCU. @ase[ on tfrise stulics ii wi estaltisfrid tfiit
soif most$ witfrin UCIL premises and sofar suaporation ponf area * contamirwtef an^d
neetef appropriate remzdiatian witfr respect to isomcrs of fieaacfrtoroEcfofieaane an[ mercury
on tfr.e 6ask of 'USYE?fl stan[ar[s for groundwater protectiort . It was ofso estaifisfred tfiit
tfu grounlruater in generaf insite tfrc pknt crea is ,ot ,ortr*irute[. Itowwer, isokte[
contamination was oLservef,iltfew weffs possi6$ f,uc to surface runofffrom wdste fumps or
mismanagement of SYEA an[ kntftr Consi[eing tfrc e4-tent of conumiiation an[ present site
antitians, immctiau as arcffas fong term remz[iation *r*ru are [efiruate[in tie report.

Ituu26 2010
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'i M/s' Union carbirJe rndia Ltd., manufactured carbamate pesticides and theassociated intermediate_-chemicals at_their_ At ol"f ,nit during 1969 and 19g4. Thesolid' tiquid 
1nd tarry wastes generateJ orirg"ih" pr"drction of these c,hemicarswere ciumped by UC,L within. t-heir pr",nrr"r, ,kriting in contamination of soir anogroundwater wihin and outside UbrL pr"ri"".. in" unit was crosed down inDecember 1994 as a result of the 

"".iOuri 
oi e"l"ge of methyl iso_cyanate gas.

.] Based on the direciive.^9f, q. Task Force constituted by Hon,ble High Court oftr/adhva pradesh, rhc BGr*p.D rp"n.oi"Jii"i"i'iirov in March 2009 to NationarEnvironmentar Enoineenng Research r*titJi" 
''(rrEgRI), 

Nagpur and NationarGeophvsicar Research tnstitute 1rueAi;, nvJ"i"Lji"|. assessmenr of contaminationand delineation of suitahle st.ategies ior ihe ;-,ililtion of contaminated areas inand around the UCIL site.

"" considering the past studies carried out by NEERI as well as apprehensions/issuesraised by various agencieslorganizationj'n"raltro]". were carried out by NEER'and NGR. which invorved_ reco-nnaissance's*v tt ii 
" 

ucrL premises, geophysicarand hydrogeorogicar investigatior, ,"rpring ;niJirryr,, or sorr and groundwater inand around the UCIL.

'i' The reconnaissance survey of the site reveared that most of the prant, machineriesand buirdings within ucll preri"". ,r" in a-iupilatJa concitions and appeared to becontaminated The reconnaissance survey of the UC,L premises arso revearedexistence of a number or t.rmps especlr]v'in1i.pi""r area r and disposar area ,.Tte- existence of dumps.within vciip*i,i*.'i[ir""t"o that the excavation andrecovery of wastes carried out.by naanya iraaeln'po-'rrrtion contror Board (MppcB)through lrlUs Ramkey Ltd. was intompteie.

t rhe boundary wa, of the ucrl premises was found to be broken at many praceswhich provided an easy access to the p"opeliring;;ouM the premises.

* The reconnaissance survey of the sEp area outside the ucrl premises revearedexistence of one SEp and in auandonerd r"nanrit"iJn-,*re found to be damaged.

* The fierd str-rdies for ass€ssment of contamination comprised of ceiairedhydrogeotosicar investeations tg""phyili";#lig*kn", borehore drifiinodevetopmenr of monitorirfo Th fl" l, ior,oru; ov JIi"ai"" and anarvsis or exi"iin!fie, sampbs (dumpsite. subsurfa;- :"it; il ;r*;""*"il ii;*hydr;;il;iu,investigations uere canied out by r.GRr rrtr"r"* .*,p',ng and ctraracterization ofsoil and groundwater u/erc canied'out UV flEEnf . 
- --"

* The geoph!4sirxr investigations canied out by NG.R| indicated possibirity ofcontaminatbn at three sirei (site r, site rir 
"na 

sitl ,) l,n u rur,e 
"ite".'itr. ae,in Jr

Executive Summary

ry
a.

I

{rafrt'{r I

fi



l'
L
il
t
t
I
a
il
a
e
o
e
a
c
O
a
a
9
_...{

,

5
I
I
I
JI

I
I
I
,.1

-
a

contamination at these sites is limited to about 2 m, except at one dump (Site lll) that
could be deeper (4€m). These dumps were isolated form each other.

* The lithology of the area as determined throulgh drilling of borewells by NGRI
reveabd 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.

'l' Sampling and analysis of subsurface soi! (collected dui'ing Crilling of borewells)
indicated contamination of soil up to a depth of about Z m. fr4a;oi contaminants
detected at the site include: 8HC, aldicarb, carbaryl, o-naphthol and mercury. The
samplino 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 m3
which is equivalent to about 11,OO,OOO MT.

'l' Monitoring of groundwater from the borewells constructed by NGRI within UCIL
premises and the existing wells around UclL premises indicatei that groundwater ingeneral is not contaminated due to seepage of contaminants from thJ 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 wetls was, attributed to surface

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

'l' Considering the extent of contamination and various site conditlons, immediate and
well as long term remedial measures were recommended.

'l' under immediate measures following recommendations w,ere made:

unauthorized acess and use of these areas by public.

from these wells for any purpose by the residents.

be disposed off in TSDF at Pithampur. The non-incinerable wastes to be
disposed off in anon-site secured landfillfacility to be constructeci at UCIL.

prior to renrecliation of cortaminated soit anci groundwater.

':' tJnder long'term measures, rernediation of contaminated soil and groundwater was
reoommended. For rernediatbn of contaminateC soil, an on-sitJ secured landfill
facility was re@mmended. For contaminaled groundwater, purnpand-treat system
w€rs re@runended.
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The cost of soil remediation through secured landfill is estimated to be in tfie range of
Rs 78 crore to 117 crore (average Rs. 100 crore). The capital cost for purnp andireat
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.

It is recommended that, BGTRRD should engage competent professional contractors
for detailed engineering, and execution of various rernedial measures recommended
by NEERI.
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Date of monitori
Except Mn , Mg, turbiditY,
hardness & coliforms most
of the parameters falls
within the Permissible
limits of drinking water.
Organic compounds like

sevin, di & tri-
chlorobenzene
napthalene & PAH were
not observed in the

Phvsico-
chemical-
pH,ConductivitY,
Turbidity, Chloride,
Hardness,
Alkalinity, COD,
Nitrite, Nitrate,
Phosphate, solids,
Flouride
Metals:
Chromium, Zinc,
lron, Nickel,
Cadmium, Copper,
Manganese, Lead,
Mercury.
Haloqenated
Hvdrocarbon:
DCB, TCB
Pesticides:
Aldrin,BHC, DDT,
Dieldrin, Endrin,
Endosulphan,
Heptachlor,
Methoxychlor,
Malathion, MethYl
parathion, Phorate,
Sevin

Cr, Cu, Pb, Ni, Co & Cd -

Not detected. Zn, Fe & Mn

were observed in some

locations but there

concentrations were within

the permissible limits as

specified by BIS-10500

(1ee1)

Cr, Cu, Pb, Zn, Fe & Mn -
within limit. DCB,TCB
exceeds limits in few
locations
Hg, Zn, Fe, Mn detected in

some locations. DCB, TCB
exceeds limits at some
locations
Hg, TCB exceeds at one
location
colour, turbiditY & chlorides
of some samples exceeds
the desirable limits. DCB,
TCB, lindane, 4,4 DDT,

aldrin,endrin,endosulfan-1,
methoxychlor were
detected in some of the

colour, turbidity & chlorides
exceeds in some locations.
Lindane, endosulPhan,
Aldrine detected in some
locations
colour, turbiditY & chlorides
exceeds at some locations.
Lindane , endosulfan
detected some locations
Pesticides like- lindane,

Endosulfan l- ll ,

heptachlor, aldrin,

dialdrin, BHC, endrin &

4,4,DDT were detected in

some of the samPles.

s T{-d;ri
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Halogenated hydrocarbon

viz., 1,2,3 TCB is detected

in some of the ground

water samples.

20t1t04 chlorides& flouride of some
samples exceeds at some
l;ocations

13

1 9/5/2004 turbidity, chloride,
T.hardness, alkalinity &
dissolved solids exceeds
at some locations

13

14110t2004 turbidity, chlortdes,
hardness alkalinity and
dissolved solids exceeds
at some locations

16

18&23t11t2004 chloride, T. hardness,
alkalinity, TDS, Cr, were
exceeding at some
locations

14

8t2t2005 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 1,2,3
TCB were detected in one
location

13

1 8/5/2005 turbidity, total hardness
and chlorides ,Cr and Zn
were exceeding the
desirable limits at some
locations. BHC, Lindane,
aldrin, linadane detected

14

9/8/05 turbidity and chlorides
exceeds at some locations

13

21t11105 turbidity , chloride, Fe , Mn
exceeds at some locations

16

24t2105 turbidity and chlorides
exceeds at some locations.
DDT, Dieldrin,
Endosulfan, Heptachlor and
Aldrin detected

13

29t5t06 turbidity and chlorides
exceeds at some locations.
Pestrcides such as 4,4
DDT, Dieldrin, Endosulfan,
Heptachlor, Sevin and
Aldrin detected

11

r7F,'+-h

27t10t2006

T :p46rfuTr

pH, turbidity and chlorides,

Fe, Mn, Zn exceeds at

some locations.

Pesticides were not

detected.

12
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29t3t2007 pH, turbidity and chlorides,

,Zn exceeds at some
locations. . Pesticides were
not dqtected.

11

18t7t2007 Chlorides, total hardness,
TDS, alkalinity exceeds at
some locations.
Pesticides were not

11

detected.

3t11t2007 turbidity, total hardness,
TDS, alkalinity, iron

exceeds at some locations.
. Pesticides were not
detected.

12

1 9/3/2008 turbidity, total hardness,
TDS, alkalinity, iron &
manganese exceeds at
some locations.
Pesticides were not

12

detected
23t8t2008 turbidity, total hardness,

TDS, alkalinity, copper,
iron & manganese
exceeds at some locations.
. Pesticides Were not
detected

12

9/3/2009 turbidity,chloride, total
hardness, TDS, alkalinity &
manganese exceeds at
some locations. q-BHC
detected at B/VV at vidisha

11

road
1 B/8/2009 turbidity, total hardness,

TDS, alkalinity, copper,
iron & manganese
exceeds at some locations.
. Pesticides were not
detected

12

24t12t2009 turbidity,chloride, total
hardness, TDS, alkalinity ,

iron & manganese
exceeds at some locations.
. Pesticrdes were not
detected

12

23t6t2010 turbidity,chloride, total
hardness, TDS, alkalinity ,

iron & manganese
exceeds at some locations.
. Pesticides were not
detected

18

9t11t2010

._. r,'1-t J1l

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

15

16/5/201ir
,T

chloride, total hardness,
TDS, alkalinity

6



L<manganese exceeds at
some locations.
Pesticides were not
detected

1611t2012 chloride, total hardness,
TDS,iron, manganese
exceeds at some locations.

Pesticides were not
detected

B

16t512012 chloride, total hardness,
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 ca-bin, berasia road, atal iyub nagar, new arif nagar, arif nagar, annu nagar, blue

moon colony, Shankar nagar, preet nagar,

JP nagar etc.,
A, ii, n, report submitted by BMC date_d 7/6/2012 to supreme court Monitoring commiftee that ground water

sources in gas affected area around rJCiL premises has been closed, the aforesaid monitoring could not be

performed thereof.

8



v
Grountl water monitoring around l..lCll,, Bhopal

f)ate of collection- 30/06/2014

Date of Recieved- 0110712014

l. 'Iapc Watcl f'rom ll.No.3 Srnt. Sitabai Ram nagar Colony New Villa, Kanchr cholla

2. Tape Watcr l'rorn Mr, Mukesh Gupta H.No. I 156 New Villa Colony Kanchi Cholla

3.Iapc Watcr liotn N1r'.Sunciarlal II.No. 170 Odil'a Basti

4. 'l'ape Water liont i\4r.llanshi Ku.ihanil'a l'{.No. 1732 Chandbadi

5.'T ape Watel fiom Mr.Mohan ll.No.275 Ward No.66. Preet Nagar

6.'l'ape Water liom Mr.Vishal Ahirrvar tl.No.l35 Cali No'12, Shivshakti Nagar

7. -fape Water'lionr Mr'. Pappu Vel'rra [l.No. 73. rvard no.66. Gareebnagar

8,'l ape Watcr liont Srnt. Kallo KLrshrvaha Il.No.l80 Ward No.66 Kalyan Nagar

Ilemalk- * Instt'untenl is ortt ot'older

' 
-ti

Ref:315/l-8

,Q-
y'p( 1or. Reeta Kori)

Chief Scientific Officer

/1
., l

Date of A 0t t07 t20t4

S.No. Paranreters Analysed tlnit 1 ) 3 4 5 6 7 8

I II pH unit 8. r3 8.0 r 8.03 8.39 tt.02 8.03 8.05 8.07

1 'I t,tal Solids nre/| . r96 t73 200 199 204 r99 207 202
'l otal Dissolved Solids me/l r89 163 195 l9l 193 l9l 203 t92

4 Suspended Solids mgl 7 t0 5 8 ll 8 4 -10
5 Chloride mgll 18.32 25.07 26.99 21.2t 23.14 20.24 22.17 t9.28

6 ll( )t) mgll

7 cot) mg/l l0 l0 t0 t0 t0 l0 l0 l0

8
-lurbiditl, p Mhos 2 J I 2 3 2 I 3

9 C)orrductivity mC/l 363 3.54 369 365 371 369 5l-t 37t

0 Nitlite Nit|ogen mg/l 0.02 0.02 0.01 0,0 t 0.02 0.02 0.01 0.0 r

I Nitlate Nitrogen ngll 1.9 1.75 2.5 2.55 1.9 2 2.05 2.t

2 Phoshphatc mg/l r.386 0.264 0.825 0.99 1.287 0.726 0.6?7 0.858

3 Alkalinity mg/l t64 r60 168 160 166 156 176 r60

4 'lbtal [{ardness mC/l 178 158 154 t66 164 174 160 l.s6

5 Calcium I'lardness mgll 94 98 100 98 96 88 r00 90

6 Magnesium I'lardness mg/l 84 60 54 68 68 86 60 66

7 S u lf hatc mg/l r 0.5 13.75 21.5 t5 10.5 9.75 25 3.75

8 ialr:iunr mg/l 37.64 39.24 40,04 39.28 3 8.41 3s.24 40.04 36.04

I Magncsiunr mg/l 20.39 14.57 t3.l r t6.51 t6.51 20.88 14.57 16.02

20 (]rliIurrn \1PN/l 00m <2 <2 <2 2 /1 6 <2

l

/

A
':. -



1)
Ground rva{er monitoring around I-lClL, Bhopal

Date of collection- 3010612014

pate of Recieved- 0l107l20l4

(), llpcr \\'alct liorl Strrt. ill]r'a llcc II.*vo.l0l Ward \o, 6(r. Annir Nagar

i0. lapcWalcrlkrtrt VIr'.Shalrzlrl Ilhai Il.No. l7,1.wartl no.66.NarrabC'oJon1.
I ) . I irpc \\'a1rrr fl orrr Mr. Alhar Il.No.24 u,ard r.ro. 69. liluemoon ('olon1,

13. Iaplr \\'alcr liorl Mr. ;\nriar Khan [].No.2 Ward No.69 Sundar Nagar.

l3.lapcWittcrlirrrl Mr. IlarcndlaSirreh'[o\.r,elII.No.4l0u,ardNo.T0.Prerrnagar
l:1.'l apc \\'atlr fi orrr Mr'.[ianrcslr Ahirwar , Shrirarr Nagar

l5.lrpc \\ratcr liortt lr.4r'.1.t:hhlirj Kushu,aha ILr-o.30r-j n'ard no.7(). Nalicer,an Ciolonl
l(r,'l apc \\/ittr'r liorn Mr.[)alchancl Nalu,ariya II.No. 42t) rvard No. 69 I'inrber. Market

Iletllrr.L-,? JrrS!'rrttrcrtl ir r,ul rrl rrl'ticr'
: '. ! 'r

Ref: 315/9-16

(
*,fr''-[";]n..,gr.

r{q.

"f,:,;'i 
i':' -1 l':'i :f"5f

#tHHffi'nqrd

Dnte of Ana 0l107 t20t4

S.No. Parameters Analvsed Unit 9 l0 1l t2 13 t4 l5 t6
I pll pll unit 7.98 8. r2 8.04 7.63 8.1 8 8.08 8. r0 8. r0
1 'lirlal Solids mg/l 214 208 207 224 20'7 204 204 202
3

.iotal 
Dissolvcd Solids nrg/l 20:1 192 198 209 197 I95 l9.s t94

4 Suspended Solids mg/l ll l6 9 t5 l0 9 9 8
5 Chlotide nrg/l 11 t4 l5 l9 l6 t6 t7 t4
6 IloI) rng/l

7 ('( )t) meil l0 IO l0 l0 l0 l0 t0 l0
8

'l'urhiditl, p Mhos 4 4 4 5 3 -) -) 2
9 (lonductivit), mg/l 368 3(r9 371 410 365 3(r7 369 364
0 Nil itc Nitrogcn rng/l 0.02-5 0,02 0.0r5 0.0r5 0.02 0.02i; 0.025 0.01 5
I Nitratc Nitrogcn mg/1 L 7.5 2 1.6 2.t s 2.1.5 2 r.85 2

lllr,,UlLIe mg/l 0.291 0,363 0.462 0.363 0.3 3 0.36:l 0.396 0.33
.) A lkalinily, nrg/l I (r4 l-s8 154 r66 l5(r 156 l_s4 154
.t Ibtal I".laldrrcss mg/l t68 t66 I (itt t64 t70 l(t2 t62 r60
5 ('alciunr l laldncss ntg./l 94 96 Ii(r 90 86 80 ti4 78
(r \4 irgncsirrnr I' Iardncss mg/l 74 70 74 84 82 78 82
7 Su lphate nrg/l lt 12.5 l0 r3 l0 t2.5 t4.25 I 1.75
il 'llcirrrl nrg/J 37,64 3 8.44 34,44 36.04 31.44 32.03 33.61 31.23
) Vlagncsirrrl rng/l 17.()6 16.99 20.l( t{ t7.96 20..1q 19.() | 18.94 t9.9 t

2l) o I i lirlnr MI'Ni l(X)nr 52 <:) a? .<.) ::2 <1 <2 ?a



(l l'ou rrrl watcr monitoring arouncl
l)alc of collcction- 0l/01/2014
Datc of llecicved- 0l /07 /2014

ll('lL, Bhopat

I)ate of Analvsis- 0l/07/20

fnagar

iIT".J::.jj:::,,r::o1l*,r:):. t46e wardNo. r5, Masjicr wari Gari Atar Ayub NagartavT vYatu l\o. lJ, tvlasJlo wall
3.Tape Water liom Jyoti Singh H.No. l3g ward no. 16, Shaktinagar
4' Tape water from Mr. Suresh Sahu I{.No.52, ward No. I4. Kareem Bakht colonv
5.Tapu i'aler r.onr Snrt.vrandawan H.No. 14g0 ward No. 66, Shiv Nagar
Renrark- * Instrument is out of order

ar:.'i;.:.'I,:i ipnp EEev'rffiectable Limit. .

jL
Ref;322ll-5

\*l

' ri*-
r\N(Dr. Reeta Kori)

Ch ief Scientifi c Officer6
gi.

.i?-.-.'1' :-' . ;r: -Li'iT-?5I

:.;, r':'i r.' i -',I'lil' ri{ fC,T

q.s. ffi,,I i+ru+1 "4'i'9, qlqrd

na I
s.fr

I

l'aralnelers Anah,sed []nit I ) J
I r: l.i pl'l urrit

4
__ 7.40

371
7 .70 7.8

173

7.78I otal Solicls /l 8.07
t7 t

J I'otal [)issolvecl Solids
Suspended Solid

-_9 rng/l
172 199

I i6l 161 170 t69 196rng/l ' t0
---1 (-h Ioride

4 J 3 3

I1.99
mg/l 52.98 9.99 9.99 9.9e(r

"lloll('()t)
ttrg/l

7
>t

988 9.88
8 T'urbidity

Conductivitv
-...<

Nl4lite Nir;ge, 

---.1

p Mhos
9.88 9.88 9.88

9
J ) 2 2 3

IO
nrg/l 744 317 lr8 317 378mg/l BDL BDLll BDL t]DI., I]DI,mg/l 6.95 1.8.st2 2.5 2.3 2.3 '

n'rgll 0.132
3

BDL 0.52'r 0.s28 I]DLmg/l 268 144
4 148

t40
146 164mg/l 240 154

5 140 142
!1g/l 176 r00

6 96 96 96mg/l 64 54
7 Sulphate 44 44 46

16 4.7 5 5 48 Sodiunr 4mg/l 31.45 3.s 8g Potassium 3.5-s 3.71 6.99

2(\
mgll r.53 I.0r 1.09 t.02 1.45me/l 70.48

2t 40.04 38.44 38.44 38.44lv!dElt ms./l 15.54 13. r I 10.6822 Cloliforrn r0.68 lt.t7MPN/l00ml q <2 <2T'ape Water fro,, inf.on <2 <2

*

Phoshphate

Alkalinitv
T'otal Hardness

Calcium Hardness
Magnesiurl Hardness

ntgll

Calciurn



(iround t,ater monitoring around tjCIL, Bhopal
Date of collection- 02/0712014
Date of Recieved- 03/07/2014
Da

I.'rape water fronr Mr. Manik Lal Raikwar ll.No. 192, ward No. 69 shankai Nagr
.). '[';rpe Water f'r'ont l\4r. tJabul<han I-.1.No.3 l(). Ward No.l3. .l.p.Nagar
i l a1.rc: \\/,tc:r' fi'otn Mr.Shail<h I I No. 9-54 Ward rr-.. 1 4. New Arif Nasar
R.:rlarli- * Instnrrtrent is oLrt of order

llil.f,. llclow Detectable l-,imit. ,

71 Reft 32611-3

A
€il.

-:I:-,r."i.;''i'.' ....ri -.ir ri;:{

!;igj.:i 1;ri';:;g;;,i1

Sl$uI i:;fi;::; qtg, dqA

te of Analysis- 03/07/2014
S.No. Parameters Analysed Unit 1 ) 3

I pl{ pH r"utit 8.i8 7.85 7,9
2 'total Solids mg/l 200 198 194
-., Total Dissolved Scilids mg/l 188 188 186
4 Suspended Solids mg/l t2 l0 8
5 Cliloride mgil 14.99 9.99 9.99
6 BOD mgll * ,( *
7 COD mg/l 9.8 9.8 9.8
8 Turbidity p Mhos 4 J 2
9 Conductivity ms/l 398 326 321
t0 N trite Nitrogen mg/l BDI, i]DI- BDi,

I N trate Nitrogen mgit 2.6 1.9 2.6
2 Phoslrphate mgll BDL 0.462 0.759
-1 Alkalinitv mg/l 170 144 152
1 fotal I lardness rng/l 172 180 148
5 Calcir"rnt [{ardness mg/l 96 94 90
() Magnesi trrrr I {arduess mgll 76 86 58
7 Sulphate mgll 3.25 3.7 5 4.5
t{ Sodirrnr :rnsll r 1.59 5.67 5.66
9 otassrunt ms/l 158 1.07 1.04

20 Calciurn mgll 38.44 37.64 36.04
21 Magnesium mgll 18.45 1 3.59 14.08
22 C'olifbrm MPN/100m1 \Z <2 <2

g.q.

)O 
( Dr. Rceta Kori)

'Ch ief Scientific Officer
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ts}fO.PAL GAS IlTCTflWS D}TJJVKII\IG WA"EI? PROBLEM,S

MEETING .AJVD fvs -

A meeting o! members of Monitoring Committee qnd Shri Praueen
Garg,, Commissioner, Bhopal; Shn Nilcunj Shriuastanta, Collector,Bhopal; Shri
Abhay Singh, S.P., Bltopal; Shn J,,S. Shrtvastaua, Contractor, I.H.P.; Shri

.S,P.S. Bhadotia, Contractor, LH,P.; Shn Sudhir Katra, Project Maruager,
JrulWUnA; Ku. Rachna Dhingra arycl Shn Satinath Sarahgi, Members Bhopal
Group for Information; Shri Abdal Jabbar, SmL Nasrin, Smt. Rasidabi,
Members, Gos Pidit Sangthan, B.hopai and Smt, Sadhna K. Pradhan, Ward
Member,Nagar Nigam was held at 1L.30 A.M in V.I;P. Guest House, Bhopal
under Cha{rmaninip o7 Hon, Shri JustLce K,K, Lahotl, Ad.minlstrqiiue
JudEe, M.P. Iligh Court.

Committee and. Members present after long discussion ouer problems of
drinking water supply to lB affected areas haue resolued" to direct the
Gouemment and Nagar Nigam Officers cts follotus:-

.1. It is directed to Nagar Nigam,Bhopal to separate utater pipeline and"
sewer line immediatelg to check the contamination of dirukirtg water,

2. It is directed to Nagar Nig<.tm to repa.ir the d.amaged" main pipe line and"
plug alt the teakagaof water to maintain the pressure

,.

3. /t fs found that iru 14 Localities where Nagar Nigam has completed the
water suppty work, there are lealcages in main supply ,line'and this
line is Toiii aamaged. in many ptaces, The indiuidua[ Tap Corutections
are giuen bg instalting PVQ pipe line in euery house which are found.
broken / missing at present. Therefore Nagar Nigarn is directed to
repla,ce all PVC pipe line by G.I. pipe line for indiuidual connectiorus.

4. It is directed that indiuidual Tap connections utill b;e installed or
he will beprouided inside the house of occupant. Thereafter

t: :- .:.r€sponsible for any dantage in future,

5. If there is ruo adequate place auailable for Tap connection in.si,Ce. the
house, tlrcn Nager Nigam uill prouide public Tap facility in nearby
area. L

6. For the execution of aforesaid. tuorlc, the Nagar Nigam, Bhopat shall
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12, It is directed thqt Nasy N'9o*,Y"^{:::?\:;'^?'Jii'*iffl::"{ y"Z'i
,j3;*li-x";;?r';::";;';)',i i"'"r suppts to the committee on euery
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BhoPal
Date 07.06.2012

A
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(ANUR/IG sffivnsTAvA)
Member- Secre'ta'rY

M.P. State Legal Service Authority'

et*1)i 
. .;,, ,- r';. fr{rfi
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Test RePort

nafp of mornitorins 2

S.No Parameters I Unit Open well inside

Union carbide
premises

Surface water of
Solar Evaporation

Pond

Physico-ct 94I3!-P3I3r,I!9I9--
I Appearance slight turbid slight turbid

2 odour odourless odourless

3 Color Hazen 30 40

4 pH pH units 7.93 8.07

5 TDS mc^ 346 (- 594

6 COD mgll 19.6, 49

7 Conductivity pMhoicm 483.1 83 1.4

8 Fluoride mg/l 0.1 7 BDL

9 Chloride mgl_ 39.13 180.02

10 Nitrate mCll 9.46 4.66

11 Sulphate mg/l 27.64 25.95

L2 Phosphate mC/l 0.2 0.1 8

13 Total Hardness mg/l 2t2 300

74 Calcium (as Ca) mg/l 70.48 83.29

15 Magnesium (as Mg) mg4- 8.14 22.34

Metals
16 Arsenic mC/l ND ND

17 Total Chromium mc4 BDL BDL

18 Chromium VI mg/l 0.02 0.08

19 Colp".1_ mg/l 0.006 0.097

20 Cobalt* mg/l ND ND

21 Cadmium ,-"il I BDL BDL

22 Iron * ms/l ND 0.346

BDL BDL
a2 Lead* mC/l

24 Manganese* mg/l BDL 0.1 8

,q Mercury msil ND ND

0.01 0.03
26 Nick"l* I rydl-

0.01
21 Zinc* mg/l BDL

Pesticides

28 Alfa HCH ur/l ND ND

ND ND
29 Beta HCH rr g/l

ND ND
30 H e ptach lol ug/l

31 Linda ne ND ND

2,, Endosulphan 1&2 ug/l ND ND

ND ND
Malathion rrs/l

ND ND
34 Methoxychlor rrg/l

ND
ND

ND
35 Methyl pa rathion uc4

ND
36 Phorate us/[

ND ND
5t Aldrin uc/!

ND
Dieldrin ug/l ND



Remark: BDL Below Detection Limit ND Not Detected

* Parameters not covered in ISO/lEC 17025 (NABL)

Cu-DetectionLimit-0.0l5ppm,Zn-DetectionLimit-00l5ppm'Pb-DetectionLimit-00l5ppm
Fe - Detection Limit - 0.005 ppm, Mn - Detection Limit - 0 015 ppm' Ni - Detection Limit 0 006 ppm

Co - Detection Limit O.Ooq ppm, Cr - Detection Limit 0 003 ppm

z
d. snaft.F s6*qr

:rf.3.g[ t\TtqrTS
drfrq nr:'Fitrdl

q.c. c'(srr r+feur itq dETd
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Central laboratory, l

M.P.Pollution Control Board, E-5, Arera Colony, Bhopal

Test Report

@lo

S.No Parameters Unit Bore well at

Atal Ayub
Nagar
Bhopal

Bore well at

Kanchi chola
Bhopal

Bore well at

Garib Nagar
Bhopal

Bore well at

Illue moon

colony
Nawab
Nagar
Bhopal

Borewell at

New Arif
Nagar Bhopal

Borewell at

Shiv Nagar
Bhopal

rs 10500

(2012)

IAcceptable
limitsl

Phvsico-chemical parameters
1 Appearance colourless colourless colourless colourless colourless colourless

2 Odour odourless odourless odourless odourless odourless odourless

3 Color
4 PFI pH units 7.01 7.1 7.3 8 7.35 7.68 7.33 6.5-8.5

5 1'DS mg/l
6 COD mg/l 39.2 39.2 9.8 39.2 39.2 29.4

7 Conductivity uMho/cm 1643 1451 1030 I 570 1 300 1174

B Fluoride mg/l 0.51 BDL BDL 0.41 BDL 0.14 I

9 Chloride mg/l 223.07 197.64 136.97 162.41 166.33 2s0

10 Nitrate mg,ll 17.62 36.5 1 1.18 L+ 26.0s 3t.2 45

11 Sulphate me/l 73.92 95.65 1A 11 61.74 40.56 60.22 200
11 Phosphate ms,l 0.02 0.01 0.03 0.09 0.05 0.08

13 Total Hardness ms/ 596. 5 961,;!*}iirllill,ll,,,r,rr,'' i,,340 200

14 Calcium (as Ca) mgl .L), )8' 68.88 75

15 Masnesium (as Me) fiP,l 1.94 85.,,, 22.34 30

Metals
.Lb Arsenic mg/l ND ND ND ND ND ND 0.01

17
"l-otal Chromium mg/l BDL BDL BDL BDL BDL BDL 0.05

18 Chromium VI mgil 0.02 BDL 0.0i BDL 0.03 0.04

19 Copper mg/l 0.007 0.086 0.006 0.009 0.009 0.01 0.0s

20 Cobalt mg/l ND ND ND ND ND ND

21 Cadmium qs4_ BDL BDL BDL BDL BDL BDL 0.003

22 Iron me/l ND r.017 ND ND 0.006 ND 0.3

23 Lead mg/l BDL BDL BDt, BDL BDL BDL 0.01

24 Manganese me/l 0.02 B])I- BDL BDL BDL 0.1

25 Mercury mg/l ND ND ND ND ND ND 0.001

25

27

28

29

30

31
,a

33

34

35

36

37

38

Nickel mg/l 0.01 0.02 BDL BDL 0.02

Zinc mg/l BDL 0.03 BDL BDL BDL 0.27 5

Pesticides

Alfa HCH ue/l ND ND ND ND ND ND 0.01

BCIA HCH ue/l ND ND ND ND ND ND 0.04

Heptachlor ug/t ND ND ND ND ND ND

Lindane ug/l ND ND ND ND ND ND

Endosulphan 1&2 ug/l ND ND ND ND ND ND 0.04

M a lathio n ug/l ND ND ND ND ND ND 190

M ethoxvchlor us/[ ND ND ND ND ND ND

Methyl parathion us/l ND ND ND ND ND ND 0.3

Phorate ue/l ND ND ND ND ND ND 7

Aldrln ue/l ND ND ND ND ND ND 0.03

Dieldrin uc/l ND ND ND ND ND ND 0.03

Hydrocarbons

39

40

47

DDT ug/1 ND ND ND ND ND ND 1

DDE us/l ND ND ND ND t{D ND L

TCB us/l ND ND ND ND ND ND 1

Ilenrark: BDI- Below Detection Limit ND Not Detected

Cu - Detection Limit - 0.01-5 ppm, Zn - Detection Limit ' 0.015 ppm' Pb -

F-e - Dete ction Limit - 0.005 ppm, Mn - Detection Linrit - 0 0I 5 ppm, Ni

Co - Detection Limit - 0.009 ppm, Cr - Detection Limit - 0.003 ppm

Detection Limit 0.01-5 ppm

- Detection Limit 0.006 ppm

di :111:'1S#d*
';'-. ;trl ]i?frlT'lal

qs .'-i;'Fr4"ol drg' q\qrd

'r*t 500

'.516i l

,8

) .''
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Photographs of Site visit by Joint Committee dated 2L.0L.2O22

Committee members inspecting storage areo

Annexure- 10
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Storage of 337 MT of waste inside covered shed
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Plant and Machinery View
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Committee visiting solar evaporation ponds area

Sampling done by MPPCB, Bhopal on 24.01.2022
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