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BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

M.A. No. 103/2022
In
Original Application No. 169/2021

IN THE MATTER OF:

H.C. Arora ' , ...Applicant
_ Versus |

State of Punjab & Ors. ...Respondent

REPLY AFFIDAVIT ON BEHALF OF MR. CHANDER
SHEKHAR DHAWAN AND MR. SUNIL AHUJA

iy MOST RESPECTFULLY SHOWETH:

j ’j I, Chander Shekhar DhaWan, aged about 69 years, S/o
Late Shri Gian Chand Dhawan, R/0.101-A, Sarabha Nagar,
Ludhiana, and the Pairbkar of Sunil Ahuja, the Respondent in the
above M.A., presently at Ludhiana, do hereby most solemnly state
and affirm as under:

A That I have perused a copy of the above-mentioned
Miscellaneous Application and have understood the confents thereof
and in reply thereto I have to state as under.

B. That I am the Respondent in the above titled case and
am fully conversant with the facts of the case and am competent and

authorized to file the present Reply Affidavit.

05 MAR 20U
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C. That each and every contention made in the M.A as
filed by the Applicant is hereby denied most emphatically, jointly
and severely, unless speciﬁéally admitted to herein below.

D. I am ﬁling the reply to the M.A. in terms of the main
1ssues involved and am not filing a detailed para-wise reply. If
deemed necessary, by the Hon’ble Tribunal the answering
Respondents reserves the right to file a more detailed Counter

Affidavit at a later stage.

\ ;1\0',.{:}_' Lasiigl g
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%ﬁ\;&g\&\& ] S,} 1. That in the year 1990, M/s Matharu Steel Pvt. Ltd. wanted to
AT A AT . - |

"Q\ 2 . .y . .
(ﬁﬁfi.,._,,_.ﬂ/g«iﬂi S set-up a manufacturing facility for H-Acid (Sodium salt) at

prd

Village Toori, Tehsil Bhawanigarh, District Sangrur, Punjab
on aiparc‘el of land ad measuring approximately 8 acres.

2.  The manufacturing facility was not a zero.pollu‘tion project.
The manufacturing facility, it was declared, would generate
waste. The waste generation and handling §vas to be done as
per | prescribed guidelines/ parameters appliéable to the
industry. The industry for manﬁfacturing H-Acid comes under
Dye and Dye Intermediate Industries mentioned at Serial No.

8 of the Schedule I of Environment (Protection) Rules, 1986.
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Thereafter, various approvals/ permissions were applied for
and a No Objection Certificate (NOC) dated 09.07.1990 was
obtained by the industry from the Punjab Pollution Control
Board before the coﬁlmencement of the manufacturing
activity at the facility. The Punjab Pollution Control Board
had granted its No Objection Certiﬁéate.

M/s. Matharu Steel Pvt. Ltd., also applied for and obtained, as
per the applicable laws, the licenses under Water Act, 1974,
Air Act, 1991 and under the Hazardous Waste Rules, 1999.
It is submitted that on 28.03.2003, the Respondents herein
purchased fhe shareholding of M/s. Matharu Steel Pvt. Ltd. as
a going concern from Gurcharan Singh Matharu, and his
associates, who had been operating the said unit from 199»1
till then. It is also submitted that in the agreement entered into
between the Respondents and Mr. Gurcharan Singh Matharu
for purchase of M/s. Mathura Steel Pvt. Ltd., it had been
categorically stated in Clause 11 thereof that any liability
relating to the period upto cutoff date 31.03.2003, whether
known or unknown shall be on account of Shri Gurcharan

Singh Matharu.
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It is éubmitted that entire manufacturing activity of the unit
from July 1991 and until 28.03.2003 i.c. for almost 14 years
was undertaken by the above-said Directors. The Respondent
had no role to play in that year as they were not involved in
any manner whatsoever.

It is thereafter, submitted that on '05.04.2003, the Respondents
were appointed as Additional Directors of the M/s Matharﬁ
Steel Pvt. Ltd. Subsequently thereto, the manufacturing unit
which was being operated in the name and style of Matharu
Chemicals was renamed by the Respondents as Mahalaxmi
_Or_gocherh Industries.

It is submitted that the Respondents carried out the operatidns
of Mahalaxmi Orgochem. strictly in accordance with the
applicable law and pertﬁissions after obtaining all prior
approvals/ pefmissions/ NOCs. No rhanufacturing }activity
was carried out by the Respondents

In March 2005, the manufacturing activity was shut down by
the Respondents and thereafter on 01.05.2005, the
Respondents closed the manufacturing unit and did not carry

out any manufacturing activity thereafter.
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It is further submitted that on 05.05.2025, the Respondents
informed the PPCB that the unit had been closed by them
permanently. |

It is submitted that the Respondents carried out manufacturing
activities only for a very brief period from April 2003 to
March 2005 at the unit, after purchésing the same from its
previous owners as mentioned in the above paras.

It is submitted that during the entire period when the unit was
being operated by the Respondents there was no complaint of

any nature whatsoever, alleging of any pollution by the

.1 manufacturing activity undertaken by the Respondents at the

unit.

It is further submitted that after closing the factory the
Respondents sold the land to one Shri Tara Singh.

It is submitted that one Mr. Ashok Kumar, who was the owner
and one of directors of Matharu Steel Pvt. Ltd. and also the
then owner of a rice mill at a distance less than 100 meter from
the land of the company, raised a dispute with the
Respondents and demanded that the land of the manufacturing
unit should be sold to him, arid no one else. In this regard Mr.

Ashok Kumar filed a suit before Additional Civil Judge,
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Senior Division, Sangrur along with an application under
Order 39 rule 1 & 2 CPC which application was dismissed by
the Court of Additional Civil Judge on 24.02.2007.

That on 26.02.2007, an inspectioh was carried out by PPCB
at site of the manufacturing facility aﬂd in the said inspection
it was noted that no chemical rav;/ material/ product of
industry was lying within premises. The hazardous waste had
been stored in storage pit in a safe manner. The industry has
provided danger sign near the storage pit but the industry has

not provided the barbed fencing. However, the work for

’“ \ . providing the barbed fencing was under progress.

It is submitted that even till 26.02.2007, there was no
complaint of any naturé of any pollution by the manufacturing
activity undertaken by the Respondents at the unit. However,
it is clear from the inspection report by the PPCB dated
26.02.2007, all the hazardous waste was being stored in a safe
manner and the industry had been dismantled.

It is submitted that subsequently on 05.03.2007, after the
rejection of the stay application filed by the said Mr. Ashok
Kumar, a Public Interest Litigation .bearing Civil Writ Petition

No. 348/2007 was filed before the Hon’ble High Court of
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Punjab and Haryana at Chandigarh, at the behest of the said
Mr. Ashok Kumar alleging, albeit wrongly and falsely that
pollution has been caused by the operation of the said unit.
18.  Itis submitted that the peﬁtioners in PIL were neither residing
nor carrying out an activity near the land where the unit was
situated. It is submitted that the PIL §vas filed only to harass
the Respondents to give in to the demands of the said Ashok
Kumar..
It is further submitted that the PPCB carried out another
inspection on 01.06.2007 and reported as under:-

ta) The industry stands dismantled and electric connection stands

disconnected.

The industry has stored the hazardous waste in hazardous
waste storage pit. No raw material/ chemical/ product lying
seen in open. The hazardous . waste was stored in

environmentally sound manner.

c¢) The industry has provided 4 no. borewells at a distance of 6
Jt. from storage pit around the storage pit as per map plan

(signed), enclosed.

d) 4 no. samples from borewell has been collected and 2 no. back
ground samples i.e., one from the rice mill adjoining to the
industry at an about 400 mt distance and other from the

premises of Bharat Petrolium on Nabhd road at an about 400
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mt from the storage pit. Samples collected were sealed,
marked and sent to Shri Ram institute for analysis as per

purpose explained above.

e) No old/ previous borewell exist within the premises of the
inddstry during visit. Representative of industry stated that |
there was no borewell for sampling present in the industry
when they purchased the industry frbm the previous owner.
He also stated that there was one no. borewell to meet the
needs of the industry but the same was dismantled during
dismantling the industry by present owner.”

A true copy of Punjab Pollution Control Board’s inspection report

dated 01.06.2007 is being annexed hereto and marked as Annexure

It is sﬁbmitted that the Department 'of- Agriculture Punjab
University, has} also given a report stating therein that the
water was fit to be used for the purposes of irrigation.

21. | Itis su‘bmitted that till the year 2007, there was no facility for
disposal of Hazardous waste in Punjab. The Waste
Management Facility in Punjab became oﬁerational only on
03.10.2007. Prior to that the waste had to be stored and
managed as per the conditions of the grant of aufhorizatidn
provided by the Punjab Pollution Control Board in terms of

which the entire waste product had to be stored category wise
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on site but away from the plant operational area, which was
being done by the Respondents.

That in August 2008, after permission and approval from

PPCB, Respondents had disposed of 101.83 MT of waste at

the disposal facility ‘of the Punjab Government at Dera Bassi
Punjab as pursuant to the Hazardous. Waste Rules, 1989, as
amended from time to time, the waste was to be disposed of
only iﬁ disposal faciblities as authorized for such purposes.

It 1s submitted that in November, 2009, almost four years after
the closure and dismantling of the unit and after the waste had
been shifted to the disposal facility, an inspec‘;ion was carried
out by Thapar Centre for Industrial Researc_h and
Development in the absence of and without the knowledgé of
the Respondents. All samples collected by TCIRD were in the
absence of the Respondents.

It is further submitted that in the year 2010, tile company was
wound up under the Easy Exit Scheme (EES, 2010).

It is submitted that thereafter, in the month of January 2011,

TCIRD submitted a report, which was based purely on

conjectures and surmises. The Thapar Centre for Industrial

Research and Development presumed and imagined that the
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waste water was being injected in the ground water, even
though there was no evidence or material to establish the
same. In fact, when the inspection was done, the land was
being used only for ¢ultivation. A true copy of Report dated
04.01.2011 issued by Thapar Centre for Industrial Research
and Development is being annexed hereto ﬁnd marked as

Annexure R/2.

It is further submitted that form the table no.3 and 4 of the
report issued by Thapar Centre for Industrial Research and
Development, it has been clearly demonstrated that all
paramevters‘were within the prescribed permissible limits as
per the Bureau of Indian Standards for drinking water. It is
pertinent to méntion that the water was not being used for.
drinking but only for irrigation purposes and the standards for
the two are not the same. Even if the higher standard

applicable for drinking water is taken, the parameters were

‘within the permissible limits.

It is submitted that the report of Thapar Centre for Industrial

‘Research and Development itself shows that the phenolic

compounds were below detectable limits when checked by the

APHA, 21 Edn. Colorimetric method which is approved by
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IS-10500 of drinking water. However, the' Thapar report

wrongly mentioned that the minimum detection limit as per

~ the said method was 0.02 mg/l. It is pertinent to mention

herein that the method was 0.02 mg/l. It is pertinent to
mention herein that the detectable limit of APHA method,
which is a quantitative method of meésurement, is 0.001 mg/1
and not 0.02 mg/l as has been wrongly recorded in Thapar’s
report. |

It is submitted that the only basis of concluding that ground
Water had been contaminated was that by using the FTIR
Method, présence of phenolic compounds could be detected
which is not an approved standard of test as per IS-10500 of
drinking water. The said finding in Thapar’s report is
absolutely irrelevant inasmuch as contamination or pollution
has to be ascertained as per the limits pre»scribed by the Bureau
of Indian Standards and on the basié of the standard tests
préscribed by BIS. FTIR Method cannot detect quantitative
presence of phenolic compounds and can only be used for
qualitative analysis. Admittedly, the test prescribed by BIS for
phenolic compound in drinking water is 5530 D Photometric

Method, which test had been conducted by Thapar and
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preéence of phenolic compounds was found to be below
detectable limits. This is itself demonstrates that the report
issued by TCIRD was based on erroneous presumption and
assumption and could not have been relied upon.

It is submitted that thereafter, the Respondents had filed their
objections ‘to the report filed by Thapar Center for Industrial
Research and Development before the High Court disputing
and denying the correctness of the report.

It is submitted that on 03.12.2011,‘ the Respondents also
submitted a report from Eco Laboratories and Consultants
Pvt. Ltd. which is a NABL accredited laboratory and which

showed the phenolic compounds were below detectable limits

; by applying APHA, 21stEdn, 2005-5530 testing method

which has the testing ability to check at least uptil 0.001 mg/1,
being the desirable limit in dﬁnking water. A true copy of
Report dated 03.12.2011 issued by Ecd Laboratories and
Consultants Pvt. Ltd. is being annexed hereto and marked éls

Anhexure R/3.

It is further submitted that the Respondents also filed and
relied upon a report by Professor B.K. Guha (Retired), IIT,

New Delhi to show that there was no contamination and no
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remedial issued by Professor B.K. Guha. A true copy of
Report dated September, 2012 issued by Professor B.K. Guha |
(Retired), IIT, is being annexed hereto and marked as

Annexure R/4.

It is thereafter, submitted that the 'High Court by way of an
order dated 09.10.2012 culled out the issues/questions that
were required to be determined in the petition.

It is submitted that Hon’ble High Court vide order dated
29.01.2013 transferred the Writ Petition to National Green
Tribunal and was renumbered as Application No. 35 of 2013.
It is submitted that vide order dated 04.07.2013 the Tribunal
directed the Central Pollution Control Board to depute an
expert or a team of experts to examine the location of site and
to give a report. |

It is further submitted that CPCB filed its report on
03.09.2013, wherein it was stated that there was a need to
carry out post monsoon sampling preferably during
November to have a representative sample. However; in so far
as presence of phenolic compounds is concerned, no

comments were made in the said report.
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The Respondents filed their response to the report filed by
CPCB by way of a short affidavit dated 20.11.2013, wherein
it was specified and clarified that even as per BIS Standards
and specifications for drinking water, none of the samples
showed that the water was contaminated or hazardous for
drinking. It is also submitted that reliance was placed on a
report prepared by the Central Ground Water Board, Ministry
of Water Resources, Govt. of India for entire Sangrur District,
which showed clearly that the ground water in the entire
~ region was generally having ‘more alkalinity beyond the
pennis__sible} limit. Thus, the same could not be attributed to the
industry.
It is submitted. that on 08.05.2014, the Tribunal directed the
CPCB to conduct the test for identifying the presence of the
phenolic compounds in the ground water samples.
Subseciuently, the Central Pollution Control Board filed its
report dated June, 2014 stating therein that- H
“samples are found within prescribed limits of BIS Drinking
water standards IS 10500:2012 with respect to .phenolic
compounds, pH, Total Dissolved Solids, Calcium, Sulphate,

Cadmium, Copper, Nickel and total Chromium”
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It is therefore concluded from the study and analytical results
that the impact of erstwhile M/s Mahalakshmi Organochem
Industries unit was not found in existing 08 tube wells.”

It is thereafter, the CPCB also filed an affidavit dated
18.07.2014 in support of its above mentioned report, wherein
it admitted that there was no impact of the erstwhile M/s.
Mahalaxmi Orgochem Industries Unit on the 8 tubewells from
which samples had been collected.

It is submitted that on 31.07.2014, on a mis-representation by
PPCB , the APHA method, that was applied by CPCB, was

not reliablé and the FTIR method should be used for detection

L of sulfonated phenolic compounds, the Tribunal appointed the

National Environment Engineering Research Institute
(NEERTI) for analyzing the samples for ascertaining presence

of phenolic compounds by APHA as well as FTIR method.

It is thereafter, submitted that the Respondents filed a Review

Petition before the Tribunal for recall of order dated
31.07.2014 and on 22.08.2014, the review was dismissed by
the Tribunal after giving liberty to the Respondents to agitate
all grounds taken in the said review at the time of final

arguments. However, at the time submissions made at the time
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of final arguments have been totally ignored by 'the tribunal in
the judgement.

42. It is submitted that on 07.01.2015, three scientists from
NEERI appeared before the Tribunail and admitted that no
quantitative assessment of sulfonated phenolic compounds
could be made. It was also submiﬁed by them the FTIR
method only shows qualitative presence. The scientists, both
of CPCB and NEERI, categorically stated that in view of the
reports and the fact that the sulfonated phenolic compounds-
were belbw detectable limits, nothing further wﬁs required to

be done and the water was fit for the purpose for which it was

\/\2 S, being used.i.e. irrigation purpose. However, this was clearly
i Al o

"wﬁd“ﬂ ) . )

Reg.No. 17088 [ 1 disregarded and ignored by the Tribunal.
N\ e 0L 0/ » |

N Vi

\ *’jﬁwﬂ"‘ﬁ“@ That Respondents filed their objections/submissions to
NEERI's report and clearly brought out the fact that by
applying the testing method prescribed by the Bureau of
Indian Standards as accepted by NABL, .the quantity of
phenolic compounds in all water samples was bkelow
detectable limits and therefore, only on the basis of the
‘qualitative analysis by FTIR Method, no conclusion could be

arrived at that there was any contamination. It was also
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brought on record that three independent laboratories namely
M/s. Skylab Analytical Laboratory, M/S. ITL Labs Pvt. Ltd.
and M/s. Shriram Institute of Industrial Research, all
approved by the Ministry of Envirenment and Forests, have
coﬁﬁrmed that the test method to be used for quantitative
analysis of phenolic compounds in weter sample is “IS 3025
(part 43)” and the minimum detectable limit of the said
method is 0.001 mg/1.

It was also stated that the FTIR method is not the method
prescribed by the Bureau of Indian Standards. Furthermore,
by applying the FTIR method the quantitative analysis cannot
be done. By applying the FTIR method only the qualitative
analysis can be done i.e. presence of various compounds/
elements in the water can be identified but their quantities
cannot be determined. For determining the ”quantities, the
method as prescribed in IS 3025 (part 43) is to be applied.

It was also brought on record that experts from NEERI had
submitted before the Tribunal that the water was fit for the
purpose for which it was being used i.e. irrigation purpose and
that there was no impact of the industry in the area even as per

report of NEERI, which in fact supported the report of CPCB.
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That thereafter on 27.02.2015, final arguments were
concluded and judgment was reserved. It is pertinent to
mention herein that the only argument addressed by all the
parties during the course of final arguments was as to whether
or not presence- of phenolic compounds by FTIR Method
(which can only be used for qualitati\}e analysis) can be made
the basis of any finding qua contamination or pollution
especially in light of the fact that the water was fit for drinking
as per BIS drinking water standards IS 10500:2012 issued by
the Bureau of Indian Standards.

Furthe_rmofe, no arguments were addressed or made in respect
of any remedial measures in view of the statements by the
scientists from CPCB and NEERI that no remedial measure
was required and the water wés fit for the purpose for which
it was be.ing used i.e. irrigation.

That thereafter on 23.09.2015, almost seven months after
reserving the judgment, order dated 23.09.2015 was passed,
contrary to the material on record and by totally disregarding
and failing to even consider the material and evidence
including the submissions on record and by basing its findings

on pure presumptions, conjectures and surmises and by
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ignoring the scientific methods, practices and .s.,tandards
prescribed by the statutory Acts and the Authorities under the
said Acts. | |

In the said order, the Tribunal has framed and answered issues
which were neither deliberated upon or were the same ever
agitated by any of the parties. Ther said issues have been
framed after the judgment was reserved and have been
answered without affording the parties an opportunity of
presenting their case qua the said issues. |

Moreover, not only has the Tribunal. erred in holding that the
Respondents along with Mr. Gurucharan Slngh Matharu,
CPCB and M/s Matharu Steel Pvt. Ltd. are responsible for
contamination and pollution, even the apportionment of the

liability is contrary to the admitted position on record.

- Admittedly out of the fourteen (14) years of manufacturing

activity only two (02) years of manufacturing activity was by

- the Respondents (from March 2003 to March 2005) whereas

the remaining twelve (12) years (from 1991 till February

- 2003) was by Mr. Gurucharan Singh Matharu and his

associates including Shri Ashok Kumar who has impleaded
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by an order dated 04.07.2013 but has not been arrayed as a
party in the Judgment.
51. It is submitted that the Tribunal has also failed to appreciate
that even otherwise, as per the Ageéﬁent dated 28.03.2003,
- which was on record before the Tribunal, the entire liability
before 28.03.2003 was to be incurréd by Mr. Gurucharan
Singh Matharu and his associates.
52. Aggrieved by the impugned Judgment and Order dated
23.9.2015 passed by the National Green Tribunal, Principal
Bench, New Delhi in Original Application No. 35/2013
(THO), the Reépondents has preferred the appeal under
Section 22 of the National Green Tribunal Act, 2010, before
the Hon’ble Supreme Court which is still pending.
It is submitted, that the PPCB has filed a report dated

13.01.2016 before this Tribunal. It is also submitted that in the

said report , it is mentioned that:

“a) There is no physical dump of hazardous waste in and
around the industrial premises. The land of the industry has
been leveled and prepared for irrigation.

d) No colour was visible in the upstream ground water
samples i.e. in well-1 and well-2, however light reddish colour
was observed in two downstream ground water samples
collected from well-3 and well-4.”
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A true copy of Report dated 13.01.2016 filed by the PPCB is

being annexed hereto and marked as Annexure R/5.

54. It is submitted that the Applicant herein filed the Original
Application No. 169/2021 before this Tribunal and the above
Respondents wére not been made party in that O.A. No.
169/2021.

55. It is submitted that only Vidé order dated 05.12.2023, the
Hon’ble Tribunal issue notice to the previous owners as well
as present owners of the unit.

56. It is submitted that there are other previous owners, but the

Applicant herein. had not made them party in the present

Misceallenous Application.

It is submitted that Mr. Ashok Kumar, Mr. Ajay Kumar

S0 Mahajan, Mr. Harbhajan Singh Matharu, Mr. Gurmel Singh

Matharu, Mr. Darshan Singh Matharu, Mr. Surjit Singh
Matharu, were also Directors in different phases of operation
of the factory of M/s Matharu Steel Pvt. Ltd. and are the
necessary party to the present MA.

58. It is reiterated that the in March 2005, the manufacturing

activity was shut down by the above Respondents and
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thereafter on 01.05.2005, the Respondents closed the
manufacturing unit and did not carry -ouf any manufacturing
activity thereafter and the same has been informed by the
above Respondents to the Punjab Pollution Control Board.

It is submitted that even when the unit was closed by the above
Respondents thereafter also the repbrt filed by CPCB on
20.11.2013, wherein it was speciﬁed and clarified that even
as per BIS Standards and specifications for drinking wéter,
none of the samples showed that the water was contaminated
or hazardous for drinking. Thus, the same could not be

attributed to the Respondents after so many years. Therefore,

no complaint survives against the above Respondents.

That in the above facts and circumstances the above

Respondents may be deleted from the arrays of parties.

=g ¥ WSSV

DEPONENT

VERIFICATION:

I, Chander Shekhar Dhawan, the Deponent mentioned

above do hereby most solemnly affirmed and verified that what is
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stated in the above Reply Affidavit is true to my knowledge and 1
believe the same to be true.

Verified at Ludhiana on this the day of

,2024.

ﬁj::ggxkx@we,

DEPONENT

o TARY PUBLIC
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%ﬁ- PUNJAB POLLUTION CONTROL BOARD 2 L]
Visit report
Name of the industry o M/s Mahaluxmi Orgochem Inds.

(M/s. Matharu Chemical (P) Ltd.)

Nabha Road, Bhawanigarh.

Name of representative : Sh. C.S.Dhawan, Director
- Date of Visit : 01/06/2007
| '-_' Purpose : ‘Collection of Samp|es (Ground water) and

sent for analysis to M/s. Shri Ram Institute
as per proceedings of personal hearing
dated 16/04/2007 received vide H.O no.

5108 dated 04/05/2007

1

Rer:nfarks : During visit, report is as under:-

1) The industry stands dismantled and
electric. . connection stands

disconnected.

_ L 2) The industry has stored the haza'rdous

waste in hazardous waste storage pit.

No raw material/ chemica?l/product lying

seen in open. The h'azfardous ~waste

was stored in environn?wentally sound
manner. |

'3) The industry has providfed 4 no. bore

wells at a distance of 6 ft from storage

pit"around the storage pit as per map

plan (signed), enclosed. |
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4)

S)

4 n,o(, samples from boreWelI has been
collected and 2 no. ibac:k ground
samples i.e., ﬁone from: the rice mill
adjoining to the industry at an about
400 mt distance and other from the
premises of Bharat P°etrolium on Nabha
Road at an about 400 mt from the
storage pit. "Samples collected were
sealed, marked and sent to Shri Ram
institute.fc‘vr ahalys‘is as per pﬁrpose

explained above.

No old/ previous borewell exist within
the premises of the industry during visit.
Representative of industry stated that

there was no borewell for sampling

present. in the industry when they

purchased the industry from the
previovus owner. He also stated that
there wés one no. borewell to meet the
needs of the industry but the same was
dismantled , during .dismantling the

industry by present owner.

sd/- ' _ sd/-

Sh. Charnajit Singh

Lavneet Kumar

A.S.0 . AEE

Ty Sy

25
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-A.ésessment of the Length, Breadth and Depth of Groundwater

-~ 'Contamination by Matharu Chemical Industries, Bha{wanigarh.

For

Punjab Pollution Control Board, Patiala

Punjab (India)

LOGO

Partners in Industrial Progress

‘Dr. Akepati S. Reddy *

Thapar Center for industrial Research & Development
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1. Background "o

Matharu Chemvical Industries (now Mahalakshmi Organochem
Industries), Nabha Road, Bhawanigarh, Sangrur Dist.,, was
established in 1991. It was manufacturing H-acid till-2004. Its design
capacity was 380 kg H-acid per batqh-é.'nd 3'5'.batches per month,
Except selling of some of the i_rbn oxi‘d.e'. a'ln.d-éypjsum sludge to outside
parties, the industrial unit was storing_th'ev _Wéstes, generated by it,
onsite. It installed an incinerator in 19.96 for the incineration of the

[}

organic waste generated by it. The industrial unit disposed the

wastewater it generated in solar evaporation ponds within premises

and disposed no waStewater beyond its boundaries. In the year 2005,
the industrial unit réportedly dismantied the solid waste storage

sheds/tanks (storing gypsum sludge, iron oxide sludge and

incineration ash) and shifted the wastés present therein to the

hé:ardous waste treatment,' s'torage- & disposal facility (TSDF),
Nimbua, Dera Bassi for disposal. -
Ah?lysis of ground water samples collected during 23-11-2006 and

03403-2009 (consequent to a CWP, No. 3481 of 2007, titled

'Pa}minder Singh v/s PPCB pending in the Honorable Punjab &

Héfryana High Court) revealed prima-facie of groundwater

co'rgitamination.v In view of this, the Punjab Pollution Control Board

(PPCB), Patiala wanted detailed investigation into the length, breadth

anjd. depth of the groundwater contamination problem, anc}

'_ap'proéch_ed TCIRD/Thapar University.
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(

TCIRD started work on the project in the Srd week of November 2009
and completed the work in Novem.ber.'2'910.. During the study, two
interim reports on th_e‘g: findings (one on 25-11-2009 and the other on
16-01-2010) were submitted to the Punjab Pollution Control Board
(PPCB), Patiala. Now, on completion of the work, the results of the
study and the ﬂndings}, and the conclusfons drawn from the study are

presented herewith in this final report.

2. Industrial site
Thé_'industrial unit is located on the Bhawanigarh-Nabha Road at 4
KMfdistance from Bhawanigarh on the right side. Except for the two

rlce shellers, one pipe factory, one punsup"godown, one petrol pump

-an'd- one very small human setf'lement,' the industrial unit is

s,u;rf:rc-punded by agricultufal fields. According t6 the records, 41 Bhigas
an,'q::-13 Biswas of land was under the industrial si‘te."Plroduc'tion of
H-acld was commissioned at the site in. July 19_91-l'an'd’ continued
pr;oiid_:uction till me end of February 2005. Presently no i-ﬁ’dus‘try -'.exists
on ;tﬁe:is_jte. The land has been cleared of the construction and Ievele'dl,
and’,".ét' 'Iéast since 2009, the: land is under cultivation. P;Iease see

ﬂgureé-1 and -2 for details.

Groundwater table at the site is reported to be at. > 130‘§féet depth
(pizometric well dug on-site in October 2010 indicatea that the
groundwater table is at 105 feet). "The groundwétér ts heavily
depended on, in the locality of the industrial site, for wa%er supply,

specially, for the irrigation of agricultural lands.

2
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PHOTOGRAPH | e
Figure-1: Industrial site location

"PHOTOGRAPH

3 " Figure-2: Industrial site location when not under cuitivation

3.: H-acid Manufacturing process

T

Prb‘c-:'e'ss employed for the manufacturing of H-acid from Néphthalene

andb presented here has  been articulated from the iévformation
submitted to the SPCB for- the purposes of obtaining of Noé Objection
Certificate (NOC)_. .Consént to Operate and Authorizationgto handle
hazardous wastes from the SPCB, and from the review of Iiferature on

the manufacturing of H-acid.

H-acid is .1-amino, 8-naphthol, 3, 6 -disulfonic acid. It is ujsed in the
manufacturing of dyes. It is usually manufactured as a sodiium salt. Its
empirical formula. is CioHgNO,;S;Na,. It is grey powc_ier;gsoluble in
water, alcohol and ether. Its manufacturing involves thé following

steps:

&
1. Sulfonation of naphthalene (C+oHs) with 85% oleum and sulfuric

acid (H,S0,). It might have emitted suifur oxide fumes.



Nitration with 60% nitric acid (HNQs3). It might have emitted

. nitrogen oxide fumes.

;.'ANéUtralization of the resultant mixture of acids: and the

sulfonation and nitration product with lime slurry (10%@). It might

+ have consumed water for the lime slurry preparation.

Filtration of the neutralized mixer in nutch filters for éeparating
the gypsum (CaSOQ,) sludge (neutralization produét at 70%
consistency!) formed. Gypsum sludge (solid Waste) is

generated.

Reduction of the filtrate by iron. Involves addition of irén powder,
hydrochloric acid (HCl), soda ash (Na,COj3) and acetic acid
(CH3COOH). .

Filtration of the mixer, of the reduced product, the residual
chemicals and the byproducts formed, in a filter press for
separating the iron oxide (FeiO3) sludge (at 30% consistency!)
Iron oxide sludge (solid waste) is genérated.

Concentration of the filtrate. -VlVa_s .i't'.:in- a . multiple effect
evaporator and did it generate foul coﬁdensate? If a muitiple

effect evaporator was usévd then it might have demanded

~ significant quéntities of circulating cooling water.

Cooling the concentrate solution (circulating c'oolin'g, water
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system might have been used), miking with HC1 and_iN.aCl and
filtering in nutch filters to obtain Koch cake. It must be
generating wastewater (mother liquor) rich in nagphthalene

based compounds, sodium and chloride.

9. Charging the Koch cake with caustic lye/ caustic ﬂakés (NaOH)

and then fusing (in an autoclave!). : o

&
D 10. Diluting the fused mass with water, treating with sulfuric dcid
and boiling off to remove sulfur dioxide. Must be emitting sulfur

dioxide fumes.

11. Cooling the boiled off mass and'filtéri-h__g through nutch filters to
get the cake of sodium salt of H-'a,cid,."l‘t ‘must be generating N
wastewater (discarded liquor) rich in phenolic compounds and

residual H-acid! o ' .

€5 12.  Washing the H'-‘acid cake in water, centrifugal dewatering of the
ooty : o

cake, drying and milling the cake to obtain powder of sodium
salt of H-acid. It must be generating the wastewater (product
washwater) containing H-acid and phenolic compounds.

H-acid was manufactured in batches (35 batches per month) from
nébhtha&ene (600 kg/batch). Each batch of manufacturing_--produce'd
580 kg of sodium salt of H-acid. Raw material inputs of the

| nﬁéhufacturing were as shown in table-1. The byproducts and wastes
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, generated from the manufacturing were as indicated by the industry

as shown in table-2.

[

Table-1: Material inputs of H-acid mahufa'ct-urihg o

S.No. |Input material- Quantity Quantity [Consumptio
| (kg/batch) (ton/year) n |
& @ for 1994-95
(tons/year)
1. |Naphthalene | 600 252 345
‘2. |Sulfuric acid 3039 1276 1703
3. |Oleum (65%) 1790 752 1000
~ . [Nitric- acid a7z 156 518
- 5 [Lime stons 1637 689 1464
.:'6. Hydrochloric acid (100%|72 302 120
' | purity)
@ 7 Soda  ash (sodium|900 1378 554
& carbon‘ate)
8 Sodium hydroxide 860 361 1560
9 Iron powder 650 273 2§1
75, [Common sak 3700 [1134 |77
71, |Acetic acid 10.4 4383 6 .

@ .35 batches of H-acid ménufacturing per montH -for:'12 months a

year is assumed.
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Table-2: Byproducfs/wastes generated from the H-acid

manufacturing

S.No Product/by product/Waste Quantity Quantity @
(kg/batch) |[(ton/year)

-'_--f-,l Sodium salt of H-acid (product) 580(681)* |243.6

i o |ese)y

1, : Gypsum on dry weight basis 3082 1294

2 Iron oxide on dry weight basis 11109 466

3 Sodium bisulfate lost in wastewater  [--- -

4 (Sodium nitrite and nitrate -Iost in|... —

j :, wastewater

5.; - |Common salt lost in wastewater -2750 -1155

8. -IG;I?vaiuber salt lost'ih waste water — -

7. Naphthalene lost in the wastewater 396 (360.5)" 166 (151)*

@ 35 batches of H-acid manufacturing per month for 12 months a

year is assumed.

Values given in the parentheses are for the 681 kg producgct recovery-

perbatch .
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Wastes generated from the H-acid manufécturing

-©_ The industrial unit was consuming',wate'r for the following

. purposes:

. Preparation of the lime slurry used in step -3 for

[y

neutralization

. Washing of nutch filters and filter- presses used in the

filtration in steps -4, -6 and -11

e " Dilution of fused mass in step -10

. Washing of H-acid cake in step -12

In addition to this, water was élso used as boiler feegd water in
the 1 ton/hr capacity boiler and as makeup water in the cooling
tower and circulating cooling water “system. PPCB records
indicate consumption of about 34. m>/day of water (26 m>/day in
the manufactUring process, 5 m®/day in the boiler anc§j 3 m%/day

-

in the circulating cooling system).

The H-acid ‘manufacturing process might have genérated the

following wastes:

1. Gypéum (calcium sUIfate) sludge: Rerr;‘byed from the
reaction mixer through filtering in step-4 of ;tle
manufacturing process.

2. Iron oxide sludge: Removed from the reaction mixer
through filtering in step-6 of the _'rnanUfaCturihg-p{ocess.

3. Foul condensate’ .,Generaté.d_l '(if ébhcentrat‘ed ‘in multiple

effect evaporator) at the mu_ltiblé effect “evaporator in
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step-7 of the 'man:ufacturing process. It might lf\ave been
the least polluted wastewater stream. l

4. Mother liquor:' Discarded after the filtration rémoval of
Koch cake in step-8 of the manufacturing 'progcess. lt‘is
high strength waste and was apparently.dispésed off in
the solar evaporation ponds (and then incinera’(ed!).

5. Discarded liquor: Discarded after the filtration iremoval of
the H-aéid in step-11 of'the manufacturing proécess (high
strethh waste water). |

6. Product washwater: Generated from the wasriming of the
H-acid cake .in step-12 of the manufacturin'g process
(moderate strength wastewater and can be reused for

[
dissolving the fused mass in step-10).

)
$

Material balance calculations indicate that only <40% of the

naphthalene used became integral part of the product (H-acid) -

and the rest '>60% was Ilost most[y in the. wastewéter
(generated at step-s,.‘ vstep-,1.‘1: and .étep-12) .may be as
naphthalene based compoﬁﬁds, ."-zs,UIfonat'e,d phenolic
compounds and condensation produc’:ts'of fusion. Because of
limited water solubility ar-j'd : hig:her sludge c;onsistencies,
gypsum .and i'r'_on oxide sludges might have. very little of these
organic substahces. Becausé of the higher boiling point,‘very
little of the organic matter might have been actually idst into the

atmosphere as organic vapours.

The byproducts,' sodium sulfate, sodium bisuiﬁte,'sodium
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chloride, sodium nitrite and sodium nlitrate énd éthe added
sodium ch'loride, because of their high solubility, rEnight have
been mostly. present in the wastewaters generated. \}ew little of
these might have been lost in the gypsum and iron oxide
sludges (may depend on the sludge consistencx). It is not clear
whether and how much of the sodium sulfate was actuaLly
recovered from the wastewater (mothef lfquo_r) during treatn:,ent
(neutralization, filtration, concentration an.d filtratibn) and reused
in the H-acid manufacturing process (in plalce of soda ashl).

Closer look at the inpufs (givé.'nf m tabl.é-‘l) and the outputs
(given in table-2) reveals that of‘ -the.-.t:‘ofal inputs of 12,640
kg/batch, gypsum and iron‘ o_xide §ludge amount to 4,191
kg/batch and tr;_e product (H-aéid)'to 681 'kg/batch. Rest of the
material (7,7682 kgfbatch) might have been mostly lost into the
wastewater geﬁerated and a small portion of it might have been

lost into the atmosphere as sulfur oxides and nitrogen oxides.

Waste Management Practices

Wastewater

Wastewater generation might have been around 20 m3/batch of
H-acid processed or 23 - 24 m®/day. Generation rates of

different wastewaters have been assessed as following:

. Mother liquor (assessed at about 3-4 m®batch)
. Foul condensate (assessed at about 5-6 m¥batch)

. Nutch filters’ and filter presses' washwater (about 1

39
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m®batch) ’
. Discarded liquor (assessed-at'about 5 m®/batch)
. H-acid washwater (assessed at about 5 m¥/batch)

In addition to these process wastewaters, the industrial unit might

also have generatéd the following wastewaters: -

e Steam condensate that could not be redovered and allowed to

flow into the drain

o Coaling towér blow down water

¢ Regeneration wastewater generated from the generation of

boiler feedwater plant (soff water plant!)-

:-The industrial unit used an incinerator since late 1996 for the
'.:_:disposal of the mother liquor. Wastewater discharge by the

i findustrial unit beyond its premises was zero. The industrial unit, as

' m2 area each (20 m x 10 m) for the disposal of the wastewater. For
:génhancing the evaporation rates, the induétrial' unit, according to

Erécords, used forced spray evaporation. Aerial photdgraph of the

ﬂgﬁr’e}3), and soil-core testing indicates that about 4400 m? land

" area was used as solar évaporation ponds. Filed infdrmation of

PPCB also indicates use of 4 evaporation ponds, eachf of 24 m x
24 m x 1.5 in dimensions, and one tank of 50 m x26 mx2m
dimensions. Some part of the evaporation pond area \f/vas found,

during survey of the site, to have bags of organic s_oli'd, waste

"__-;'p:er the records, used lined shaliow solar evaporation ponds of 200 . .
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buried under the top soil. Crystallization and subsequent problems

associated with the pumping for the forced spray evaporation

‘might have forced the industrial unit-to continually expand the

' : evaporatioh ponds and shift to newer ponds.

' bnce usage of an evaporation pond was stopped, the residual low -
-fdensity crystalline organic material (the résidual organic matter)
' ;present in the pond contents might have formed a thick hard crust
: gléyer on the top of the pond contents. éoil core sampling in the
: févaporation pond area has shown presénce of a hard buf water
fés'oluble layer of 3 to 5§ cm and even more thickne‘ss -over the
éé.czzoncentrated liquid (figure-4). This c¢rystalline/ layer might have
;faflmost stopped farther evaporation from the concentrated Iiéuid of
;thef_abandoned pong. As a cons.equence‘of this the industrial uriii

K mi'éht -not have been. ina y:;_osition to dispose off all the Wastewater

o
in the solar evaporation ponds.

As per the information available in the PPCB records, th§ industrial
unit had installed an incinerator in 1996 for the disposal of the
mother liquor generated in steb-a.' Further, the records say that
100 kg/day (at certain other places indicated as 50 kg/éiay) of ash
was generated from the incinergtion of the mother gliquor. 100
kg/day. ash is grossly understated. Almost all the chloriide used in
the manufactu[ing process, both as NaCl and as HCI, IS expected
to get into the mother liquor and then become ﬁart of the
incineration ash. Our assessment is the mother Ii,guor might have

[- B
been almost a saturated salt solution. '

1)
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DIAGRAM - | )

Industrial site showing evaporation ponds and sludge

stora'ge pits

PHOTOGRAPH

' ‘F‘ig'ure-'4: Hard, water solubl'_e crust layer material on evaporation

'ponds

5.2 Solid and hazardous waste

The solid and hazardous wastes generated include

Gypsum siudge: 3,082 kg/batch .on dry weiéht basis.
Assuming 30% moisture about 1850 tons per year gypsum
sludge was generated | | :

Iron oxide sludge: 1,109 kg/batch on dry welght basis.
Assumlng 70% monsture about 466 tons per year of iron

oxide sludge was generated.

Incineration ash: 100 kg/batch or 30 ton$ per year (as

informed by the'industrial unit). This is grossly understated
and may be possible if glauber salt can be used in place of

common salt, and if the used glauber sait can be recovered-

from the wastewater and reused. Sodium chloride use might |

have generated about 2.7 ton‘s/b,atch"ef incineration ash.

Three sludge tanks/pits, each of 20 m x- 12 mx 2 m diknensiOns

(480 m® volume) were apparently used for the storage of the

generated gypsum sludge, iron oxide sludge and lnclneratlon
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ash. Please see figure -3 for the probable sludge,storage tanks

location. Apparently some of the organic sludge 'accurfnulated in

the solar evaporation ponds Was also collected and stored in
the tank meant for the incineration ash stdrage, l

it ap'pears that some but not exactly known quantity of the irbn
oxide sludge and of the gypsum sludge was billed and sold out
to outside parties for reuse. Records available are noi complete
for accounting the amount of sludge thus sgld out. During
14-10-1993 and 18-03-1994, 633 tons of iron ox'l”de sludge, and
during 03-4-1993 and 24-03-1994, 293 tons of gypsum slusige
was sold out. Similarly, during 1995, 1035 tons of gypsum and
945 tons of iron sludge were sold out. After the closure of the
industrial uhit, 103 tons of organig: ,s'l.udge (incineration ash!)
was reportedly liftéd from the jn_c_ih_éfa_ﬁoﬁ ésh storagé tank and

transported tb the TSDF of NimbUéi Der'a_'Ba'ssi for disposal.

No records exi_s't indicating génér'ati'on, sale and disposal of any

other solid waste or sludge.

Groundwater analysis

For reaffirming the prima-facie of groundwater contamination
and -assessing the .spread vor:.- extent of groundwater
contamination, groundwatler was sampled from 9 locations from
the existing tube-wells both within and around the premises of

!

the industrial unit during 22™ and 23™ November 2009. Plea‘se

L5
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see figure-2 for the groundwater sampling Iocations. The
groundwater table during the sampling was repo_rtediy at >130
feet. On the basis of the raw materials gonsumed, the
manufacturing process employed and the produéts, byproducts
and wastes generated, the groundwater' ‘samples V\?e;e
analyzed for the following parameters in order to establfsh
whether any of the wastes of the industrial unit have reached

and present in the groundwater:

1

* Iron (Fe)
» Chloride (CI")
! . Sulplhat;e (SO.?)
. Nitraté_’.fNOg)
 Carbonate (COs%)
* Total Kjeldhahl nitrogen (TKN)
+ Total dissolved solids (TDS)
» Chemical oxygen demand (COD.),

t

» Phenolic compounds

The results obtained from the analysis of the ground 'water
samples are shown in table-3. The methods of analysis

followed for the analysis are indicated in table-4.

3

‘1
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Table 3: Results of analysis of the ground ‘w_a'ter samples -

Parameter Ground water samples

Stn: | Stn: | Stn:3 | Stn:4 S_th:.5 Stn:6 | Stn:7 | Stn:8 | Stn:9

Fe (mg/l) | BDL BDL‘;‘ BDL BDL |BDL |BDL |BDL |BDL |BDL

sy

-

G

ToRa BDL |BDL |16.8 | 144 |BDL [19.2 | 240 |16.8 |24.0
(ma/l) e 5 07 e 6 9

SO 206 | 152 |63 |46 |63 |30 [BDL |25 |25
- (mg/l)

Cr(mg/) |190 |55 |14 |19 |18 |11 18 |15 |20

NO7 6.40 [3.62 | 2.30 |3.85 | 155 |6.86 |8.45 |7.0 |9.8

(ma/) 2

C,OED(mg/l) 86 50 14 16 20 .2.3 13 16 14

DS 101 | 647 | 454 |429 |456 310 | 493 388 | 415
men [e |

TKN 0.28 | 0.17 | 0.50 | 0.56 ] 0.34 | 0.11 1022 (022 |0.39
() |

Phenol @ |@ |BDL |BDL |BDL |BDL |BDL |BDL |BDL

@ In case of the samples from Stns-1 and -2, there are indications of
pregehée of phenolic:'"c':ompounds, but, the concentrations;- couid not

be rﬁéasured by the routine testing method (see Table-4) |

BDL: Below Detectable Limits.
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Table-4: Methods of analysis, and detection limits and measurement

" uncertainties for the parameters.

Parameters Method used Minimum Uncertainty
e Detection :
P Limit

Fe (ma/L) 21" Edn. APHA, AAS| 024 £ 0.05%

. Method

Carbonate 21 Edn. APHA, 2. +0.5%

(COs* ) [mg/L] " | Titrimetric

Suiphate 21 Edn. APHA 10 5%

(SO4% ) (mg/L) | Gravimetric |

Chaloride (CI) | 21 Edn, APHA fon 7 5%

(mg/L) Selective Electrode

Nitrate (NO;) | 21 Edn. APHA Cd .05 1%

(mglt) Reduction . :

COD(mg/L) 21% Edn. APHA Open 10 - 5%
Reflux Method _

TDS (mg/L) IS: 3205 Part 16, 10 5%
Gravimetric

TKN (mg/L) 1S: 3205 Titrimetric 0.10 “+10%

Phenol (mg/L) | 21" Edn. APHA 0.02 +1%
Colorimetric »

The ground water samples from at least two sampling s'tatiiohs (Stn -1

and Stn-2) have been found contaminated wiih the induétrial waste.

This is evident from the high sulfate, chloride, COD and TDS levels

observed and from the indication of presence of phe'no,lic 'c"ompbunds.

Contamination of the ground water appeaers to be limited in extent

o

and apparently not spreading. Discontinuity of ground water

S
contamination (since 2004) and continual pumping out of grbund
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water for irrigation at the sampling stations ‘have apparently arrested

the s'pread of the ground water contamination.

Th.‘e 'phenolic compounds however could not be measured by the
routlnely used standard method. The ground water samples from

these two sampling stations were reddish brown in colour and both
the samples were not-having any iron in them. (Iron can also lmpatt
reddlsh brown colour to. water) This led to the suspicion of presence
of higher order phenolic compounds in the water samples and
imparting the colour, and te the further investigation of the samples in
the direction of extraction, isolation and chalracterlzaticéan of the

+

substances imparting colour to the water.

Evaporative concentration, methanol e*traction anc;’l column
chromatography (of the samples), .both with 1:1 metl:'\anol and
chloroform and with methanol, resulted in the lsolaticgm of two
sulfonated phenolic compounds at the concentrations giv.enf in table-5.

Analysis of the isolated compounds on FTIR indicated 'p_resence of the

functional groups, N-H, O-H and S=0O, in both the com_pounds (see

-]
table-6 for details). Analysis of all the other 7 groundwater samples

&
indicated that these have the methanol extractables below detectable
levels (<10 mg/L) and the two suifonated phe’nolic compounds were
not detected in them.

Table-5: Sulfonated phenolic c‘ompouznds}lh_the samples frem Stns -1

and -2

h7
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Sample 2 |

‘{Compound Sample 1
Methanol extractable's‘ 149 173
(mg/L)

Compound A (mg/L) 60 75
Compound B (mg/L) 48 32

Table-6: Results of analysis of the compounds isolatedé from the

groundwater samples on FTIR

IR Bands . |[Remarks@
observed |
Compound (3430, 1635,|IR bands at 3430, 1635 "}an’d 1384 cm’
A 1384, 1047|confirms the presence of function?l
and 669 cm™. |groups N-H or O-H. IR bands at 1047 fand
669 cm™' confirms the. presence of
sulphonyl group.
Compound [3416,  1089|IR bands at 3416 cm~ confirms the
5 and 630 cm™. pr"e,senclelzc:)f."'fL'J'hcfio‘nal groups N-H and
O-H. IR bands at' 1089 and 630 cm'
confirms  the presence of  sulphony!
group. o |

Identification of sulphonated phenolic compounds in the ground water

and other circumstantial evidences (like water solubility) ind’icéte that

the ground water in question is contaminated with ‘the industrial

wastes, specially those generatéd beyond the Koch':cak"e"‘fusron step

- (step-9 of the manufacturing process).
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7. Top soil samples analysis

To-the-scale lay out map of the industrial unit is not available. The not
to scale hand drawn map obtained from the PPCB records (see
figure-5) is not clearly indicating location of the solid gnd hazardous
waste storage tanks, of the solar evaporation ponds, and of*thtye.
manufacturing sheds. The industrial unit was long been dismantléd,
some of the stored solid wastes were shiffed out (to the TSDF,
Nimbua, Dera Bassi), the land was leveled alnc_llthe kind use has been
changed to agricultural use. ?In the light df_ fhe‘se facts, for exactly
knowing the waste storage and disposal .an'd-'a'ctual ‘'manufacturing
llocations within the industrial site of 3SQOO m? érea, the industrial site
was physically survey_e-d.-And, for ééses\siﬁg the: spread of wastes, top
soil was sampled o'n': 20-01-2010 at eleven diffefent locations from
withjn the industrial ,unft premises. ‘Locations of the sampling were
chosen after proper survey of the site. Lbcations of the soil sample
collection are shown in figure-6. Results of the soil samples. analysis

. are shown in table- 7.
DIAGRAM
F{gure-5: Layout map of the industrial unit (from PPCB r_ecofds)'

DIAGRAM

(Locations-10 and -11 rep’r’e'_s"ent:-_ waste

sludge and boiler ash. . dump “onsite
Location -9 can be treated as control site
Locations -6 and -1‘_are"bfeyt'f_)if_nd};-tih:_e}_:s_ite..-
boundaries C e
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&
' " . - | .. - '//
Figure-6: Surface soil sampling l_ocations -
. Table-7: Results soil samples analysis
. . Chlbri&i l TOCV ‘ Methanol Comp
fron Sulfate |[Nitrate ' Comp.
Location e (mg/|pH (mg/kg |extractable| .
(mg/kg) |(mg/kg) |(mg/kg) | -B
- kg) ) (mg/kg) -A
Loc.- 186000 83490 4.44 1581 :8.09 7700 |120 ND ND
'ﬁf)}  |Loc.-2 14300 (15400 (1.06 156 8.20 |2600 |25 ND | ND
Loc.-3 13200 {3100 7.07 165 7.94 14600 (24 ND ND
L_ob.-4 1 .2 1|127000 |1.68 (871 .é.33 4100 |35 ND ND
3 000 | |

Loc-5 170000 |313000 [9.35 1090 }8.37|3300 |200 ND D
Ldé’.-B 18300 [2410 [2.14 [623 [7.87 3800 45 ND | ND
L():c;‘..'-g# 7010 142 |0.69 634 8.20 |3500 (42 ND | ND
de;:.-6@ 6940 302 1.49 450 8'.27 2400 12 ND | ND
Loc7@ 13700 255|089 |55 (5.1 5800 |39 "] ND | ND
L@{;.:no* 17100 398000 |- 778 [10.05(6400 [10 | ND | ND

Coe= [7720 [1300 [377 |24 [e.48 [0d00 | < | -

Cchﬁp. -A and Comp. -B are Sulphonated phe'ndlic":" compounds
identified in ground water
ND refers to not detected

3

# Sample location -9 can be treated as control

@ Sampling locations -6 and -7 are beyond the bounda_}"ies of the

industrial unit

* Sampling location -10 has solid waste in bags buried under the soil

** Sampling location - 11 has boiler: ash spread around. in the soil.
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. ¢
The results gave no clue about the exact locations of solid and

hazardous waste disposal and of the solar evaporation ponds. The

results clearly indicate that locations -1, -4 and -5 have very high

levels of iron, calcium and sulifate (iron. oxide and gypsum sludge

cdnstituents) and location -5 wés also found to have one of the two

sdlfonated phenolic compounds. Further, thé disposal locations of

]

individual solid/hazardous wastes (gypsum sludge, incineration ash,

i-'rci:h'oxide sludge) could not be identified from the results. The results

orﬁl'_:y indicated that the gypsum sludge and the iron 'sluage were

sbﬁéad all around the soil in the process of leveling of land for

fa:QiI:itating cultivation.

Ph;/;ical survey of the industrial site indic':é'ted the following: »
- '. Industr,ial-fsft'e was spread beydnd the bounda_ries of the
| piece of Iand.shoifvn as the industrial site. A shéallow lined
pit filled with waste, many empty chemical bottfes, and an
abandoned tube well were found at soil ‘co‘re‘f sampling
location-13 (shown in figure-3) beyond the bdundary

limits of the industrial unit. _

. The solid and hazardous wastes are vsprea'dé all around
the site. High sulfate, iron and chloride Ievelsf in the soil

are indications of this (please see table-7).

. Crops are affected in the areas with the exposed waste

(areas of visible iron oxide sludge were"'g‘pbareht‘ly'ha.ve |
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no ‘damaging effects on crops). The areas affected can

be clearly seen in figure-1.

. e Solid waste packed in bags is dumped buried Qnder the
soil at least at one location. This area is found worst

affected from the agriculture point of view.
8. Soil core sampling and .analysis studies

With the dismantling of the civil structures, with the levelifug of land
and with the change of land use it has become impoSsiblé to clearly
establish where actually the sblid/hazafdéus waste stbrage;tanks, the
solar evaporation ponds, etc., were located an_d what was tl'_;eir extent.

Records available with the PPCB could also not help in this éregard.

The ground water. table (at ~130 feet) vis-a-vis the depfh of solar

evaporation ponds and solid/hazardous waste storage tanks,

indicates that the ground water contamination is very ynlikely from the
b

percolation/ leaching from the waste storage tanks and solar

. , b
evaporation ponds.

For knowing whether as per the indications the ground water
contamination is not from the percolatiqn/leac;hing “from fhe'waste
storage tanks and solar eva;:bration:b..ca-r}mds,~ and for assessing both
depth and extent of spread of solid/hazaf_dbbsgWaste,,soil core

sampling on the site was planned. Air_eai photograph of the site

(available from the Google Earth) and physical suryey of the indus.tria_l
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site were used as bases in deciding on the soil sampling locations.

Altogether 24 locations were chosen (figure-3 and figure-7).

PHOTOG RAPH

Figure-7: Industrial site photograph showing the soil core sjampling

locations
No soil core samples were collected from the following Iocations:

. Soil core sampling location -13: This location (fig'}eures -3 and -7)
falls beyond the boundary limits of the industrial site and the

. - ®
PPCB official advised not to collect the sample.

. Soil core sampling locations -12, -17, -20 and -21: These
locations (ﬁg'urés -3 aqd -7) faI.I.Wi_fhin_.-the sblar evaporation
ponds area and have shown t'.he. .brofile and sample
characteristics very similar to th>os'e'-o:lfvsoil 'cc}re sampling
tocations -2, -19 and -22. Hence -fhesé samples were discarded
and not ana_lyzéd. | | ‘
In all the cases the:'s;oil core samples were collected at 3 feet‘depfh

.intervals and analyzed for |

. pH

* lron (Fe)

+ Sodium (Na)

* Chioride (CI)

- Sulphate (S0.2) '

55
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« Nitrate (NO3")
* Chemical oxygen demand (COD)
» Methanol extractable content : °

» Suifonated phenolic compound -A : o y °

» Sulfonated phenolic compound-B

Except in case of the sampling location -1 (figures -3 'Qnd -7), soil core
sample collection was stopped at a d_e‘p‘th. where the" soil showed no
visible signs of contamination (coloﬁr).- Whefe\)er lined concrete
bottom was encountered, efforts were.mrad-e-t‘o break the concrete
lining and go around 3 feet.beyond'the" ééncrete- lining, and, Iin cases
where the concrete iiréwing could not be broken the;,séil:f'cpre éahpling

was stopped at the co'ncrete lining depth.

The soil sore sampling locations can be categorized into the following

four groups:

1 - Sampling locations in the suspected manufacturing shed
location (soil core sampling locations -1,'-8 'ahd?j-f-1 3) o o

2 Sampling locations in the suspected sohd/haza
storage tanks area (soil core sampling I.Océti;j

-10, 23, and -24)

3 Sampling locations in the suspect‘ed solar evapo

area (soil core sampling locations :2,_-19, -22-,'-:'_3.-’1.-

-21) - .
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4. Sampling locations beyond the sﬁspe'ctéd solar evaporation
ponds area (soil core sampling ,lo'c'a_,tions -14, -3, -15, -16, -18,

and -11) - | | .

Sampling location -1 :n the suspected manufacturing shed area (see
figures -3 and -7) was actually dug | for .collecting pizometric
groundwater samples and dug upto 170 feet dépth. At this location,
'the ground water was encountered at 105 feet. Visible contamination

of- the soil core samples could not be seen prominently at both the

‘sfafr,.npling locations -1 and -8.
o !

At jthe soil core sampling locations, -6, -7, -9 énd -24 (sée figures -3
and -7), the soil contamination was found to be superficial. ‘At the soil
: core sampling .locations., -4, -5 and -10 (se.'e'ﬂgures‘--s and -7), hard
¢oﬁ¢rete lining was encountered at about 18 feet depth and soil core

sampling was stopped at that depth.

At the sampling locations, -2, -19, -22, -12, -17, -20 and -21 (see
_ﬂgzdreév,.-s and -7), at around 4 to 8 depth a HDPE: m,embraﬁ'e'lay'e.r
and".é .h‘ard, water soluble crust layer (of about 3 t0’5‘vcn?l‘ and even
greafer thickness) were encountered (please see ﬁgﬁréé,_—_4). Below
this, there was thick black liquor. Pumping out of tﬁis liqui‘ci‘wa:'s found
‘re'sulting in the subsidence of the surrounding soil (é)lease ‘éee
figure-8). At the soil core sampling locations -12, -17, —éO and -21,
when the thick black liquor waé encountered the sampling was

stopped, assuming the sample similarities tp the soil cbré samplings

55
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atglocations ¥2, -19 and -22. At the soil sampling location -2, weak
coocrete lining was encountered at about 15 Ifeet depth. At the soil
c'o:.'re-' sampling locations -19 and -22, the sampling was aoandoned
much before reaching the concrete lined bottom because of the

difficulties encountered i;i the manual soil core sampling.

At the sampling locations -14, -3, -15, -16, -18 and -11 (see figures -3

and -7), HDPE membrane, hard water soluble crust Iayer thick black

hquor pond and concrete lining were not.encountered. This indicates

that the area was not actually part of the designated solld/hazardous
waste storage tanks or. of the solar evaporation ponds The area
belng outS|de the industry sute excepting the sampling locatlon -11,
no soil core samples were collected on the rlce sheller s:de Three of
the 6 samplmg locations (locatlons -14, -3 and 15) are on the
downstream side of the solar evaporation ponds (on the ;suspected
manufacturing shed side). Two sampling locations (locatioos -16 and

;18) are on the solid/hazardous waste storage side.
PHOTOGRAPH

Figure-8: Photograph showing subsidence of soil at thfe_ sampling

location -2

The sampling locations -3 and -11 in the area $urrounding the
suspected solar evaporation ponds (see figures -3 and -7), were

found to have no visible contamination. All the other sampling

locations (locations -14, -15, -16 and -18) were found to have visible .

56
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cdr?utamination. But at these sampling locations the thick black liquor, 5 :)’_

thé'hard water soluble crust layer and the bottom concrete lining were
not found. This indicates that these sampling locations are outside the

solar evaporations but having the waste spread even into this area.
8.1 Suspected manufacturing shed area

Resuits obtained from the analysis of the soil core sampl'ejs collected

from the suspected manufacturing shed area are shown in table-8.

The results indicate that the soil is contaminated with the industrial

~ waste. This is evident from the higher levels of iron, sodidm, sulfate,

~

chloride, and also nitrate. It is also evident from the relatifvely higher
levels of methane extractables and organic matter (méasured as
COD). The results however are not consistént between fh‘?e"‘-isémpling
locations -1 and -8.' At the sampling location-1, ?the organic
contaminants are mostly confined to the top Iaxérs, While the
inorganic species (iron, sodium, sulfate, chioride and h.itirate) are
found increasing upto certain depth and theh decreasihg. Relat;vely

lesser mobility of the organic contaminants and rel'a‘tively‘ higher

mobility of the inorganic contaminants could be r_esp__onsibl:e for this.

'

At the sampling location-8, the surface soHvf‘co;htz'émj.'nation' _‘is'

apparently lesser and probably the top soil flme thls ocatlonmlght

have been moved away in the procesé of leveling ofthelandAtthls -'

| ‘site, iron sludge cohtamination is apparently Iow.e'r'wh"éhw‘ggmparéd

with the gypsum s_IUdge énd organic contamination (specially the

methanol extractables and sulphonated phenolic COmpouhds). The
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compound -B appears to be greater than that of compound -A.
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organic contamination in this location is rather subsurface :in the top
15 feet. Concentration of methanol extractable organic mattér is found
decreasing with depth (at 15 feet it was 1060 mg/kg, while alit 17 feet it

was ' 932 mg/kg) beyond 15 feet depth. At 15 feet de.pth only

sulphonated phenolic compound -A was detected-;-'bujt not the

compound -B. Soil core sampling for some more depth (> 17 feet)
might have revealed the fnobil'ity of organic contaminants in the soil.

Among the two sulphonated phenolic co'mpoun‘dbs. mobility of

Table-8: Soil core samples from the suspected manufacturing shed

area
, ‘ ‘ ‘ Methanol
Nitrate R EEE o
Depth|lron Sodium |Sulfate Chlorid. | = |COD |Comp:. [Comp |extractabl
. |(mg/kg PH .- B I : '
(feet) ((g/kg) |(g/kg) |(g/kg) e(gkg) |~ - |(g/kg)t jA - B e
! N ' (mg/kg)@
Soil core Samplihg 1Iocaticar'\-1_ : v, - '
T 1202 0851 [641 [266 [0.484 [7.90 16.1 05 Nb ND |41
6 |16.47 [1.810 |67 [296 0554 |890]2640 [ND |ND 40
511596 [6.850 [172 [325 0531 [6.70 3460 [ND|ND |<i0
172 [16.82 5200 [164 (173 [0.566 [8.80 [2.950 [ND —[ND |<T0
75 [6.910 3740 (630 |[244 [0.476 [6.00 1880 |ND " [ND |10
30 (70,90 [1.030 [<2.00 708 [0.467 18.90 ™o <10
160 [7300 [0.482 (<200 |<i.25 [0374 [7.40 _‘ 5 <10
100_@}10.70 0382 |<2.00 |<1.25 [0.428 [5.30|1.820 <1o —
160 <10

[10.00 [0.511 |<2.00 |<1.25 [0.421 |8.80

Soil core Sampling locétiOn-Bf'
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0.6 |0.257 [1.660 |444 [<1.25 |0.426 [6.70[1.380 |ND ND [120
6 |16.82 |4.400 |20 |475 [0.359 [7.70]... ND ND 131
[0 [3370 [6710 |11 [378 [0.647 [8.60].. D —ND 659
15 |24.70 [6.850 (39  |1080 |0.675 [7.20|— D ND* [1060
17 |9.500 |4.100 |[<2.00 |1120 |0.560 [6.90]... B D [932

»

@ Methane extractables are believed to include: Naphthalehe,
intermediate aromatic organic compounds,-and sulphonated

phenolic compounds.

]

* 'ND' indicates 'Not Detected’ and-'D' indicates 'Detected'.
8.2 Suspected solid/hazardous wastes' storége area

Results obtained from the analysis of the soil core samples collected
from the suspected solid/hazardous waste storage tanks area (soil
core sampling locations -4, -5, -6, -7, -9, -10, -23 and -24) are given in

table-9.

Sé'mp|ing locations -6, -7 and -24 were acfually found to be visibly

‘contaminated only in the surface layers (<6 feet).

)

,C‘ofntamination by sulphonated phenolic compounds was detected
bhély at the sampling locations -6 and -7.‘_Sampling|oc__a’tior1 -23 (all
' thfough the depth upto 21 feet), a.hd also' the sam'pl_ing' location -4
(only upto 9 feet depth), have been féund to héVe;‘_"fmeth‘anol
ekjiractable organic ¢ontaminants but not the sulphoné_ted{._phen‘o‘lic

cdrhpounds. Highest level of methanol ,extfactable' Q'rg_'én_ic'
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compounds (4.83 g/kg) have been found'at the sampling location -6;

Soil core samples-fretn all the sampling locations of the suspected
solid/hazardous wast_'e' storage tanks area have been found to have
higher levels of iron :oxide sludge. At all the s'amtaling locations,
excepting the locations -6, -10 and -23, the itdn sludge levels are
relatively lower (iron in the range of 0.69 to 7.85 g/kg) in the surface
' leyers. And.v in the subsurface I_ayers,‘ upto 18 feet. depth, the
.c:ofrtcentrations are higher (in the range of 9.8_.4 to 24.7 g/kg). At the
's'a:iri_':'jpling location -23, the iron sludge levels gre aimost similar and
h_iétter upto 9 feet depth (-14 g/kg. of iron), and,v beyond this depth, the
lron sludge concentration was found decreasing (to 11.7 g/kg at 21
-fe:et.l depth). Sampling locations -6 andl' ;10 have the highest
concentratlons of mostly wet iron oxnde sludge (208 g/kg and 316 g/kg

of lron respectively) in the surface layers

chWer sulfate levels at all the sampling locations of this' -éreé"’(<'0‘002

to 0228 a/kg) mdncate that the suspected sohd/hazardous waste

storage tanks area has relatlvely lower Ievels of gypsum sludge The

gypsum sludge might have been shifted out and‘ sold -;to outside

parties for reuse.

Moderate sodium and chloride levels (0.41 to 2.84 g/k__é-f"aridf'o.303" to

2.59 g/kg respectively) at all the sampling Iocations.‘- excjebting'--_at t_he

sampling location -7, could be from the disposal ofsedtum and

chloride rich incineration ash or evaporation pond sludge in this. area.

Sodium Ievel at the sampling location -7 is relatively highferf('14'.‘8 a/kg).

"
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This' sampling location is adjacent to one of the suspected solar

_e\japoration ponds and this miéht have contributed higher sodium

salts.

Tabie—g: Soil core samples from solid waste disposal tanks area

!

L - Methanol

Depth , :l.r:;o:n Sodium |Sulfate [Nitrate Chl?ride oh »COD»‘ extractable Comp.- |Comp.-

(feet) [(g/kg) |{g/kg) |(g/kg) |(mg/kg) |(g/kg) (a/kg) : A B

‘ P . (mg/kg) " '

ay Soil core sampling location -4 ‘

3 ;3:._780 0.491 [0.228 [<1.25 [0.481 [7.56 [— [110 IND |ND

6 | 1620 0.408 |0.099, - 11.0. 0.303 |7.5 |3.870 (25 ND _|ND

9 1650 l0,553 0.011 |7.92% |0,520 7.8 | 2.300 (37 ND |IND

15 10.90 0.594 |0.011 |5.47 |0.476 7.4 |1.770 |<10 ND ND

18 14,60 |0.571 |<0.002 6..59 0.395 |8.6 |2.150 |<10 ND |ND

' Soil core sampling location -5 :

3 3.430 {2.030 |0.193 |112.0 |0.989 |7.2 |2.640 <_1.0 f ND ND

6 24.70 [2.940 |0.021 (96.80 1.330- .8.0 3.940 <10‘; ND ND

9 14.70 {2.340 0.002 1.360 [0.870 |7.5 |4.010 [<10 ND ND‘A

12 11.30 |2.020 |[0.012 {178.0 |0.707 (7.4 |2.720 |<10 ND ND

18 16.40 {0.852 |0.002 [6.780 [0.515 [8.4 |2.240 <1'0 ND ND
Soil core sampling location -6 |

5 208.0 |2.090 |0.079 |8100 ([2.590 (8.20]|... ?830 - D D
Soil core sampling location -7 - | — . |

3 6.250 |[14.80 [0.045 [1020 (1.230 8.06 ‘2801 — Dvl D

- Soil core sampling location -9 - ‘
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0.3 63.699 0.456 [0.534 |<1.25 [0.290 [6.70].230 [<10 ND |ND
3 [6:840 [0.755 [0.004 [16.7 [0.590 [7.90 T680[<10  [ND |ND
9 1;;:1'.9_0 1840 |<0.002|243 [0.880 |7.60|5.480 |<10 ND . |ND
| Soil core. sampling location -10 . ‘ .
3 [316.0 [2.100 [0.037 |<1.25 [0.811 [8.00]. |<f0 . |ND [ND
6 13:30 |1.130 |0.004 [23.3- |1.300 |7.60|3.260 |<10 ND |ND
18 |14.80 [0.555 |<0.002|< 1.25 [0.530 |7.30|1.860 |<10 ND  [ND
Soil core sampling location -23
3 14.50. |.1.580 [0.038 [14.8 |0.344 [7.6 [3.727 [210 ;' ND |ND
9 1420 16220 [0.005 |47 0005 |74 (6695162 |ND |ND
15 [12.30 |6.880 |0.006 |216 [0.779 8.4 |4.323 |41 ND  [ND
3711170 [5.050 [0.005 338 (0622 (8.0 13.979 63 ND  |[ND
Soil core sampling location -24 |
3 7.850 |1.50 |<0.002[114 [0.494 [7.4 [4.693 <o [ND  |ND

8.3 Suspected solar evaporation ponds area

A HDPE membr"ane has been encountered at around 4 to 6 depth in
the suspected solar evaporation ponds area during .t_he “soil core
sampling. At most of the sampling locations, a hard, water ‘solu_ble
crust layer (of about 3 to 5 cm and eye.n.':gr‘eat'e'_r thickness) was also
found below the HDPE membrane.vééléy‘v .t'hisfj there was thick black

liguor. At the soil sampling location -2, a weak concrete lining was

encountered at about 15 feet depth: =

Results obtained frdrh the analysis of the soil core samples.from the

®

suspected solar evaporation ponds area are present_ed'in table-1 O
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Contaminant concentratiohe ere not that high in the top 3 to 5 feet
depth at the sampling locations -2 and -19. But at theg sampling
location -22, even the top layer has higher levels of specially sodium
and sulfate. These results -indicete |mport of so:l artd use of
solid’hazardous waste (iron oxide sludge and gypsum sludge) to form

the top 3 to 5 feet deep soil layer durfhg leveling of the Iand.;

The results indicate that the suspected solar evaporation pjonds area
actually has more than one (many) ponds. Otherwise, con‘iposition of

the liquid found in all the three locations at depths >5 feet and <15

)
feet might have been similar.

&
L

At least some of the solar evaporation ponds Had also been used for

the disposal of specially iron oxide sludge, in addition to for the

disposal of mother liquor. Otherwise very high iron level (142'.6 g/kg)

at the sampling location -22 is‘inexplliea:b‘le.. j

Methanol extractable organic compounds' levels at.: the sampling

location-2 have been found decreasmg wnth mcreasmg depth (93.5

g/kg at 10 feet depth and 33,5 g/kg at 15 feet depth) Thls mdlcates
that may be due tQ; relatively lower specifi c gravsty- _t_he -‘m'ethanol
extractable organic ‘c_ompounds (includin:g the sul’phonété_df;-.pheholic
compounds) have the. tendency to accumulate in the tovp liquid layer.

‘

Relatively lower levels of specially COD and methahol‘:—-eﬁractable

.efganic compounds (61.29 — g/kg and 4.98 g/kg resjpe’citively)"a_t}' 18

feet depth at the sampling location -2 indicate thatdown ward -

L3
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movement of the organic contaminants was lesser and solar
evaporation ponds apparently contributed relatively, lesser to the

[-]
ground water contamination.

D)
4

The results of analysis (increasing sodium and sulfate levels with
depth) indicate accumulation of sodium sulfate at the bottom of fhe

solar evaporation pond at least at the sampll'i_ng_: l.qcatio:n-z.

Table-10: Solar evaporation pond area

o |

Dept |lron Sodiu Sulﬁ_hat Nitrate Chlbride PH COD Methonal [Co nip|Comp |
. h (ft) [(g/kg) [m e (g}kg) {(mg/kg [(g/kg) * [(g/kg) |Extractabl |A B
@kg) | | | e (g/kg)
1 -

' Soil core sampling location-2

5 16.91 |3.100 [44.3 [24.2 |0.464 [8.6 |5.948|0.110 ND |ND

~ [10 0533 [68.67 151  |3830 |27.40 |8.3 [125.7 [9350 D |D

15 0.470 72.44 |252 4660 |24.30 |8.4 |286.5]33.50 |D D

18 [1.920 |[127.6 |[285 [2090 [1.700 [8.7(61.29(4.980 |D  |D

Soil core sampling location-1 9:

3 |4.547 [44.10 |83 [308 |0.566 |64 [3.957]0.120  |ND [ND

9. |12.20 1066 [358 12010 |3.400 |9.6 [23.10 |14.70 D

Soil core sampling Iocavtionv-zfzi S

[3 [13.00 [387.3 [433 |1756 [4412 [9.2 [19.04 [0.026 _ ND |ND

12 |1426 [274.9 401  [14260 [B.360 |7.8 |563.5|22.35 .|D D
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8.4 Area surrounding the suspected _sol,'ar-eva'poratiOn ponds

Intention of the soil core sampling at locations-l'-14, -3, -15, -16, -18,
and -11 (see figure -3 and -7) from the area surrounding the
suspected solar evaporation ponds.was-t:o check whether the waste
present in the suspected solar evaporation ponds has been spreading
laterally and downwards. HOPE membrane cover, water soluble hard
crust layer, thick black liquor ponding-and concrete lining have not

been encountered at all these locations of soil core sampling. The soil

~was found sandy beyond 20 feet depth at these locations.

Results obtained from the analysis of the soil core samples collected

- fror'n the above sampling locations are presented-in tabie-11. These

results indicate that there is both lateral and downward spread of

contammants from the solar evaporatlon ponds |nto the surroundlng

areas. The sandy soil at 4 to 6 feet depth below the_‘ s__ot:a_,r:;_evaporatron

ponds couid intensify the spread of contaminants furtherlnfuture

The spread of contamlnants was found as the Ieast at the samplmg
location 11. Methanol extractable organrc compounds Ievel wa's <10
mg/kg at 13 feet and greater depths. Sulphonated-f .f-p-henohc

compounds were not detected at thls samphng Iocatron Even lron

Ievels were very low at 25 feet

Contaminant levels were very high at the sampling-Iocatith'_--é{t’"6_':a:n_d'

-18, specially in the subsurface I[ayers. Sodium._sulf,ate; "nitrate,.

chloride, COD and methanol extractable organic compounds levels

were 183-229 g/kg, 334-415 g/kg, 72.9-99.2 g/kg, 17.6;30.’3_ 3/kg,
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177-231 g/kg and 12.3-26.4 g/kg respectively. This indicates that this

area was used by the industrial unit may be for the open disposal of

the mother liquor and other wastewater. Even lateral spread of

c'o'ntaminants from the solar evaporation ponds might have

!
.

contrlbuted to the high contaminant levels.

At?' fthe sampling locations -3, -14 and -15, the sdil is moderately

cdrﬁtaminated and at greater depths (>9 feet) sﬁlphonated phenolic

cdrh.pounds are detected indicating lateral spread 'of:cbntamination
from the solar evaporation ponds. Iron, sodium, sulfate, nitrate,
cl’ilbride COD and methanol extractable organic compounds levels at

these locations are 5.12-21.6 g/kg, 251 16.7 g/kg, 2:9-44.3-g/kg,

0. 034 2 66 o/kg, 0.2-1. 8 g/kg, 0.8-14.5 g/kg and O. 049-1 7 g/kg

respectlvely Top layers of the soil ‘are relatively less contamlnated
lndlcatlng that the area was fllled with iron rich soil brought in durmg

leveling of the land.

Table-11: Soil core samples from area surrounding %the solar

evaporation ponds

%

Depth |lIron [Sodium|Sulphat |Nitrate |Chioride|pH |COD Metpoﬁal vComp

Comp
(ft) (g/kg)|(g/g) |e (ma/kg |(a/kg) (g/kg) Extr_.abtjabl 'V-A, - |-B
(afkg) |) | e (mafkg) |
Soil core sampling location-14 | . |

3 12.10]1.420 |2.08 [105 [0515 [8.0 [4.211]<10 ND “TND
9 1850[1250 [15.6 773 [1.134 [7.1 [8658[200 0 |0
15 [20.80]4.060- |00 [345 [0050 |75 63TT[1210 ICERE

ol
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121.60

21 4260 [5.0 |48.0 [0.802 [7.2 |4.902[49 D [ND
24 | '1.:6.40 3.360 |7.91 33.7 0.924 (7.9 |3/895 (979 D D
: Soil core sampling Iocatidn-3
3 V‘I;S.83 3.460 [<2.00 |53 0.437 [7.2°[3.668[98 ND |ND
5 65,:750 047 186 407 (0422 (8.0 [0.597 |12 ND |ND
9 | 1023 2.510 2.78 108 0.430 |7.9 |7.118(88 ND = |ND-
_:12 75.:120 16.79 144.3 255 0.466 8.6 |3.839 |57 D ND
14 1702 55986 (26.1 2660 0.203 8.3 |10.27|771 D D
_ Soﬂ core sampling l'ocation-15
3 :é';70:0 3.180 [4.81 101 |0.481 7.3 |4.523[212 ND . |ND
9 'z_t.a,d'-12.7o 47 1618 1575 6.3 |14.48|1710 D D
15 1230 11.10 |18.6 1116: 1.776 7.7 |10.31 923 D D
21 9.500(8.440 |6.13 827 © |1.144 |8.3 |7.124|776 D D
24  |8500 |2.980 |5.72 |498 |0.363 |7.6 |4.580370 D D
Soil core sampling location-16
3 7.70012.170 (6.24 120 0.681 7.5 [2.554 (<10 ND ND
12 [3.1002204 1415  |83500 [30.30 0.2 [23711 123.00. |D D
Soil core sampling locationj 18 :
3 8.29014.080. 24.8 116 0,7%1 7.7 {3.899|<10 ND ND
9 2.210[184.5 |397 99200 [26.90 |11 |154.2 25400§ D D
15 5.490|183.0 |334 72900 |17.60 (9.4 |177.4 26375 D D
Soil core sampling locatiqn- 11
1 7.77071.300 [7.69  [147 ~ [0.501 [8.4 |1.804[T10 JND [ND
7 15.07(0.727 6.22 6.16 0.576 |8.3 |1.686|78 ND ND
13 8.980(1.570 '(12.9 106 0.463 [8.2 [1.955|<10 N15 ND
19 8.8401{1.430 |13.3 176 0.711 7.8 1..904 <10 ND. [ND
22 é.320 1.330 |6.55 51.4 0.582 |8.6 [1.379|<10 ND ‘ND
25 [0.601|1.080 [0.28" [49.1 [0.365 |85 [1.700]<10_  |ND |ND
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9.." Pizometric water contam'ination assessment studies

i

Pizometric groundwater salmbling was planned at the éuspected
H-acid manufacturing shed location. Intention of the ﬁ;izometfic
groundwater sampling was to know whether the: groundwater
contamination was from the percolafion/.le-aching of contaminants from
the solar evaporation ponds and/or solid/haza}rdous wasfe storage
tanks or it was from the intentional .injection Q.f wastewétér into the
groundwatér. | | :

During digging of’the tube well, for the pizometric sarr;pling, the
groundwater Was encountered at 105 feet depth. From 105 feet depth,
the groundwater samples (along with the solid'material'fsamples) were

collected at regular depths and analysed. The results obtained fiom

the analysis of both the groundwater samples and the solid material

samples are given in tables -12 and -14.

All the anticipated contamirants (ilr,o'n,";l 'c_:'.laléiluvm, sodilum,_ sulfate,
chloride, nitrate, organic matter, methénloll .e'>'<t'rla'ctéble‘ organic matter
and sulfonated phenolic compounds) weré fédnd in the.'groundwa_ter
samples. Levels of all the contaminants were found increasing with
depth upto certain debth and beyohd that decreasing with depth. This
indicates that the contaminants were apparently loaded into the

groundwater at certéih depth and from their diffusing in all directions

and moving in the grdundwater flow direction.

The contaminant levels in the groundwater have been much  higher

_t'h.:'an those found in the groundwater samples collected from the nine

!

¢8
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groundwater sampling Iocatilons (see table -12, -3 and -;15). This
indicates that the contamination levels in the grounéiwater is
increasing as one moves from the groundwater sampling s;tations -1
and -2 towards the pizometric well and epicenter for the ground water
pollution lies somewhere around the pizometric well. |

) 'O
Higher ratios of methanol extractable organic compounds to nitrates,

&
chlorides and COD in the groundwater samples in comparisorf to

those in the liquor sampies of the solar evaporétion ponds (tables -10 |

and -12) indicate that the wastewater contaminating the groundwater
is different from the I'iquor that is present_.in:,tne sBIar evaporation
ponds. The solar evaporation7 bondS':énﬁeér,to_ ‘predominantly have
the mother liqguor while the wastéwa_téf" “contaminating the
groundwater is predominantly the filtrate/liqﬁor discarded during

filtration of the d_ilUted fused mass -i.n step-11 of the H-acid

manufacturing process.

Profile of the total salt level (sum of iron, sodium; sulfate, nitrate and

chloride) in the groundwater given in table -13 indicates that the

- groundwater has been contaminated by the following two different

sources:

+ Percolation and leaching of contaminants fro "‘thef'onsite

solid/hazardous waste storage and disposal and --ffom--the solar

evaporation ponds.

' +« Direct injection of wastewater into the groundwater at 150 feet
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2 | | ’

depth (liquor discarded in the H-acid manufacturing step -11

70

after filtration recovery of the sodium salt of H-acid appears to
be the wastewater discharged into the Ig'roundwater through

¥

direct injection)

As on now contribution made by the percolati'on/!eac.hing from the
solid/hazardous waste storage'tanke and from the .solar: evaporation
ponds is relatively Ieeser and the ground water bol(ution is mainly
from the direct injection of wastewater into the ground water (which
was apparently discontinued by 2005) . Total salt level in the top layer
of the ground water (1435 mg/L at 105 feet depth) is higher than that
.at 120 feet depth (1133 mg/L). This .eould be because of the
cdntributions‘ through percolation and leaching from the overburden
.eell the solar evaporation ponds and from the solid/hazardous waste
storage Beyond 120 feet depth, the total salt Ievels are mcreasmg up
'to 140 feet depth (to 3178 mg/L) and then decreasmg (2012 mg/L at
160 feet depth). The latter might be from the direct injection of the

wastewater might be at 140-150 feet depth. . -

Reeults given in table-14 indicate that methanol.. extractable
ceh‘taminants including the sulfonated phenolic corhpoUhds--ha\}e’ very .
httle affinity with the solld materlal of the aqulfer ThIS |s evident from
the <1O mg/kg of methanol extractable organic compounds m the
sollld'; materlal samples obtained from the aquxfe,r, -:zope of the
biiotnetric well. The sulfonated phenolic compounds have not been
detected in the solid material of the aquifer. Most of the irorgi content of

the added wastewater is apparently accumulating in the 'scilid‘ material
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of the aquifer. While the ground water is, having just 0.25-1.41 mg/L of - ?”}
iron, the solid materialiis having 10-28.5 g/kg of ir'on, ‘
Table-12: Groundwater quality at the piezometric hole created
_ o o ‘ Methanol
: Calciu |Sodiu |Sulfat | Chilorid _ Com |Comp.
Depth|lron Nitrate -|COD |extractabl |
m m e e pH p.-A |-B
(feet) |(mg/L) (mg/L) (mg/L) (e
N (mg/L) {(mg/L) (mg/L) | (mg/L) (mg/L) |(mg/L)
. : _ : . (mg/L)
. [105 |0.25 |566 202 |534 [47.6 854 (7.8 |132 |227 D D
@& [120 [0.40 |85 341 560 [47.6 (993 |77 (161 597  |D D
130 |1.i7 |156  |538 [887 |[85.2 (141  [7.7 [388 [767 D D

140 094 [1440 (627 |862 |75.5 |176 |77 [443 1060 D~1 |D

1650 [1.30 [196  |719 |1050 [154 [196 |80 [571 [988  |D  |D

160 [1.41 (103|675 [958 [116 |15  {8.1 [443 [1200 |D D

Table-13: Profile of total salt levels in the groundwater

Depth Iron - Calcium |Sodium Sulfaié' Nitrate Chlonde' Total saltsv
(feet) [mgi)y  |(mg/L)  [(mg/L) |(mg/L)  |(mglL) (mg/L) - Jlevet (mg/L)@
105 025 566 [202  [534 476 854 — 7435
120 [0.40. |5 347 |jBe0 476 9‘9.3E I EEEE
130 [1.17 156  [538  |887 85.2 141§ ~ |1808
140 [0.94( [1440 [(B27 [862 7JL5, 175 3180
150 [1.30  |196  [719  |[1050  [154 199 2379
160 |1.41 108|675 [959 - [116  [159 ~ [2013

@ Here total salt level refers to the sum of conce'r;itra'tift'::n of ‘Iron,

Calcium, Sodium, Sulfate, Nitrate and Chioride
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duiring pizometric groundwater sampling

F2

. Table-14: Results of analysis of the ‘solid material samples obtained

¥

. ’ ‘|Methanol
Depth Iron Sodium |Sulfate [Nitrate |Chloride | COD ‘|extracts Co nip|Comp
(fe}%ﬁt) (9/kg) |(g/kg) |(g/kg) |(mglkg) |(g/kg) i (g/kg) |ble |-A -B

5 |(mgikg)
100 10.72 0:382 <2.00 |<1.25 0.428 8..3'0 1.822 |<10 ND |ND
130 16.80 |0.576 |<2.00 |<1.25 0.384 |7.60 [2.929 [<10 ND |ND
150; - |28.49 |1.693 ([<2.00 < 1.25 |0.771 8.40 |3.842 '. <10 ND ND
160 10.01 [0.511 [<2.00 '(<1.25 |[0.421  |8.80 (2.385 | <10 ND ND.

Tablé-ﬁ5:- Concentratio_q of contaminants in the groundwater samples'

in the

Contaminant Concentration ‘
groundwater samples|Concentration in the
(mg/L) pizometric well (mg/L)
Minimum Maximum Minimum Maximum
Iron BDL BDL _ |0.25(105)~|1.41 (160~
Sulfate BDL (-7)* 206 (-1)* | 534(105)* 51050('150)**
Chioride . 11(-6)* 190 -1)* 85.4(105}** 199(150)**
Nitrate 2.3 (-3)* 15.5(-5)* |47.6(105)**| 154(150)**
cOoD 13 (-7)* 86 (-1)* 132(105)* | 571 (150)**
Methanol
extractable . v ,
149 173 227(1075)** 1200(160)**
organic a .
®
compounds
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* Sampliné station of the groundwater samples are given in the 7} :5

N

parentheses

I

. Depth of pizometric groundwater. samples are given in the

parentheses

b

10.. ' Conclusions Drawn

Matharu Chemical Industries, Bhawanigarh was in opefation and

manufactured H-acid between July 1991 and February 20;05. During
this period, at the rate of 580 kg/batch and 35 batches per imonth, the
industrial unit might have mvanufactur_ed_ over 3000 tons .of H-acid.
From this the industrial unit might .have generated over 1?,000 tons
.gypsum sludge, over 6,000 tons of iron oxide sludge; and v%vastewater
containing over 2,000 tons of naphthélene based organic cjo’mpounds
and over 40,000 tons of»inorganic salts (mainly sulfates, chtiorides and

nitrates of sodium). Please refer to tables -1 and -2 for details. '

Except selling out a small fraction, the industrial unit";etai'ned all the
gypsum sludge and the iron oxide sludge within the premises. pqu,e
industrial unit rémained zero effiuent discharg'ing unit, It »discharged' |
no wastewater and no secondary waste (org.anic_, waste and
incineration ash generated from the wastewater treatment and
handling) beyond its ;;remiseg. The only ,é*Ception‘ 'isA"tl:‘»a’néhoft of 103
tons organic waste/incineratior; ash d-Ur-'in'.g' 'disrjnvlantli_ng. after 2005 to

the TSDF of Nimbua, Dera Bassi.
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It ap‘péars that the industrigl unit segregated the filtrate (discarded f]—L{

liquor) of the H-acid manﬁfacturing step-11 (and even tﬁe H-acid
washwater of the H-acid manufacturing step-12, if not reﬁsed) and
disposed off through injecting into the groundwater at about 140-150
feet depth. Over the 14 years period ihé industrial L;nit rﬁight have
injected about 28000 m3 of wastewater into the groundvxéater. This

has heavil'y poliuted the loca}li grou}mdwater. Declining grt;'.:undwater
table and continual pumping out of groundwater for-irriga’éional use,
specially, at the groundwater sampling stations (wells) -1 and -2,
apparently are not allowing spread of the groupdwater-pollu.tion. The
observed groundwater pollution is mainly from th°is ‘wastewater
injection. Contribution by the solid/hazardous waste storage tanks an§d
by the solar evaporation ponds as of now appéars to be there butplnot
very significant. Total salt level (iron, calcium, éodium, sulfate, nitrate
and nitrate) observed in.the top layer of the Igroundwater (at 105 feet
depth) is higher than that observed at 1-‘2.0. fe_.e"c' de.p"th- (1'435'mg/L).

H

This could be from the percdlation/léa_chihg of contaminafnts. from

‘above. Beyond 120 feet depth the total salt Ie\/ellwas increasing upto

140 feet depth and beyond that it isvdefc_rea‘sing. The latter could be

because of the injectéd wastewater. - , . '

All the other wastewaters (the mother liquor of step-8, the w_ais'hwater
of the nutch filters and filter presses, the foul condensate of H-acid

manufacturing step-7, if any, and even the wastewater from the

 utilities and services, if any), amounting to 28000-57000-m°, were

apparently disposed off by the industrial unit into the solar evaporation

\

)
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Solar evaporation ponds of 3600 m? area spread in aboujt 4400 m? -7/ 5

" land area were used for the dispdsal of the wastewate}rs. Some

portion of the solar evaporation ponds area (about 800 m2) was
apparently used for the burying disposal of organic ‘,sol!id waste
packed in gunny bags. The solar evaporation ponds are found to still

hold the disposed wastewater in the form of thick black liquor from
&

about 6 feet depth to about 15‘ feet depth. This liquor layer is confined
at the top by a hard, water soluble crust layer and a HDPE membr%n;,
and by a concrete lining at the bottom. Volume of this liquid amounts
to about 10,000 m*. This thick black liquor i_s. percolating downwards
and it will ultimately reach the ground wate,r_'and ;ﬁollﬁté it. Being a low
lying area, both storm wat:ar' and -"aj;.:l)lp'lié_d. f_IOo_d irrigation water
accumulate in the solar evaporation pond. aré_é"énd will enhance the
percolation and leaching of the pond c_o_h_tenté iﬁto the groundwater.

Confinements of thé é-'solar evaporation ponds appear to be not that
leak proof. The thickf'b'lack liquor is p-ercolating/leachingvthh' Venically
and laterally. Lateral spread of the solarlvevaporation jpdnd contents

have already heavily contaminated about 800 m2 1land on the

- northern side (figures -3 and -9).

PHOTOGRAPH

Fifgure-gz Photographs showing contaminated soll "cbre "ws‘a‘mples

adjacent to solar evaporation ponds

G'y;fpsum sludge, iron oxide sludge and incinération'aéh f(»gnd;éVén ‘the

=
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organic sludge) were supposedly stored in three sludge. storage tanks,
each of about 480 m® sludge storage capacity.- During .dismantling of
the sludge storage tanks, only about 103 tons of incineration
ash/organic sludge was reportedly transported to the TSDF of Nimbua,
Dera Bassi for disposal, and'no gypsum sludge and no iron oxide

sludge were transported to the TSDF for dls_posal.-

Assuming consistency and bulk deh'si-fy‘gf' the gypsum sludge as 70%
and 3.0 respectively,;: total volume of the gypsumv sludge generated
might have been abgue 8000 m3.wh'ile the storage capacity available
was just 480m°. Sim.illarly, assuming consistency_and bulk density of

the iron oxide sludge as <30% and <3.0 respectively, total volume of

“the iron oxide generated might have been.>6500 m?® while the storage

capacity available was just 480 m?,

Uhk_nown but significant quantities of both g)'/psum sludge and iron
oX’ige sludge were reportedly disposed off through selling to outside

béfties. Rest of the gypsum sludge and the iron oxi‘dé; sfudge were,

, .béfh before and during the dismantling of the industrlal ‘unit ‘(and the

sludge storage tanks) and leveling of Iand dlsposed and- spread on

the land within the industrial unit premises. This. mlght have been
respons1ble for the higher levels of iron, sulfate, chlorlde and nitrate in
ths;top soil of the lndustnal unit (table-7). Slgmﬂcant’quantltles of
sgs'-cially the wet low consistency (<30%) iron oXide-*';slu:dgs was
dispo.'sé'di in the northermn comer of the industrial plot-(-ple'a'se;{see.ﬁ'gure
-10) which was not actually.d-esignated for the solid/haZarcéloUs waste

storage.
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PHOTOGRAPHS -

- Figure-10: Photographs showing disposed iron oxide sludge core'

samples from the nortH_-eastern corner of the site

Incinerator was commissioned in 1996. Before 1996, no organic

waste was incinerated. Even"after the commissioning in 1996, the

incinerator was not effectively used. "The mother liguor was

e stposedIy neutralized with quick lime and filtered to remove gypsum,

t'h_én it was concentrated and filtered to remove glauber salt (sodium
sU!fjé‘te), and then it was supposedly incinerated. Incineration of the

trééted mother liquor was supposed to generate about 30 tons/year of

Iriélheration ash. Despite this, at the time of dlsmantllng, the

-lncineratlon ash storage tank was (mstead of 250-400 tons) was

ha‘v,.ing only 103 tons of ash.

Usﬁéf.of sodium chloride (common salt) and hydrochlor»iC- acid (in the

H-acid manufacturing step -8) might have proved the :rﬁother liquor

treéfmént very difficult and might have resulted in the generatio‘n

much" 'l'arger quantities - of . incineration ash, when lncinerated

Ineffective use of the lnclnerator might have forced the mdustrlal unit

to maintain the mother hquor (concentrated to dlfferent levels) in the

solar evaporation ponds, some of the sludge settled to t-_hq:bottom of
the solar evaporation ponds on concentratilng. might - ﬁéve been
dredged, sun dried and packed in: gunny bags and disposed in the
solar evaporation ponds area (please see figure-3). ;
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Remedial actions recommended

The study clearly showed the following:

: fﬂ_. Localized contamination of groundwater through injection of

about 28000 m® of industrial wastewater at about 140-150

depth.

2 Presence of about 10,000 m?® of industrial waste concentrated

" to different levels in the solar evaporation ponds (a potential

source of groundwater Contamination)

3 Heavy contamination of about 600 m? land with the thick-black

liquor of the solar evaporation ponds on the northern side a

AR

"4 Presence of iron oxide sludge in the north-eastern cofrner of the

industrial site and buried organic waste on the souih-western

side of the solar evaporation ponds

5. Contamination of the top soil within the industrial unit premises

specially with iron oxide and gypsum sludge

The contaminated groundwater needs treatment/at tﬁe least to

remove the methanol extractable, organic compound§ (including
the sulphonated phenolic compounds). For this the'gréundv wéter
may be pumped out from the epicenter of contam‘in'aiion\(which
lays at 140-150 feet depth closer the ma’nufacturi_ng_avshe}d'on the

westermn side), treated for the removal of me’thgnol’?’}e‘éanactable
6 )
organic matter and then, if found suitable, used for irrigation in the

S

nearby agricultural fields. P
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The treatment can include
: - » raising pH to >11 with lime to precib,itate the colour impérting
- methanoll eXtractablé organic matter |
. settling/clarification to remove the precipitated qr_.g’anic matter

' . neutraiizing the clarified water with sulfuric acid.'-‘ft'bﬁabdut 7 pH

The .' treated (heavily polluted) groundwater is suspected to "have
highér:{TDS and may not prove fit for irrigation at least during initial

stagéé. Amount of ground water to be pumped out and tréated may

be quife large (can be around 1,00,000 m® or even more). fhe sludge
generated from the treatrﬁent needs handling as hazarddus waste.

After dewatering and drying it may be sent to the TSDF for disposal or

incinerated.

The thick black liquor and other waste present in fthe solar
evaporation ponds 'may be treated -as hazardous waste. lt may be
lited and transported as it is or after sufficient gtreatment

(neutralization, concentration and filtration!) to TSDP for difsposal. All

the secondary wastes generated during 'such treatment may also be
considered as hazardous waste and handied. The vsqla‘r'.evaporation

5
ponds may contain upto 10,000 m® of waste.

D)
®

The heavily contaminated soil (with the thick black liquor of the solar
evaporation ponds) of about 600 m? land area upto 20 féet on the- |
northern side may also be handled as hazérdpds Was.t:e‘.}' This waste
may amount to 2700 m?®. It m;y be _Iif‘téd"éh_d shifted to theTSDF for |
disposal. Further, the iron oxide sludgé in the»v_'nio'rth-é_afgtér'n' é._or._ner of
the industrial site and the buried organic wa’sté on th,e.ff_'évbuth‘eZWeste’rn'

ot
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sidé of the solar evaporation ponds may also be lifted and transported.

to the TSDF for disposal as hazardous waste. Actual quantity of this

wasfé io be handled could not be assessed.

Contamination of the top soil within the premises of the industrial unit,

specially with iron oxide and gypsum sludge, may be takeh care off

through the following steps:

1. Avoid run on of storm water from the su_rroundjng 'areas
through creating berns/barriers and diverting the stcj:rm water

specially on the eastern and southern sides.

2. Avoid flood “irrigation of the land within the 'inddstrial unit
premises and impose restrictions on _the crops'to be grown.
Fiber and energy plantation crops may be most i‘pevappmpriate.

Food and fodder yielding crops may be avoided. .
: $

]

L]
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ECO LABORATORIES & CONSULTANTS PVT LTD.

Environment Due-diligence, Monitoring and Analysis Services.

NABL Accreditated T-1775C T-19518 1SO-14001:2004 OHSAS-18001:2007

NABL- T 1775
Test Report
-| EL-11-12/717 dt. :03/12/11 Lab No. EL231111NW01-02 : Page
Client M/s Maha Laxmi Orgo Chem. |
| Bhawanigarh
.Typé of Sample" | V\"I’a-ter," | -

Work Order No. & Date

As per Qtn no. EQMC/T-306 Dated 22.11.11

P

Packing, Markings, Seal

Plastic bottle marked ‘1’ & ‘2’

Quantity

Each bottle of 2 Itr .

/

&l
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Mode of Receipt of Sample

Sampling by laboratory

Sampling Location

1. Tubewell-1 (Mr. Jang Singh, Vill. Aaloarkah)

2. Tubewell-2 (Mr. Teja Singh, Vill. Aaloarkah)

Date of Sampling

231111

Sampling Protocol

1S:3025-(P-1)-1987-R-1998 Amdt-1

Sampling Team

Lab Representative: Mr. Deepak & Team

Customer Representative: Mr. Bhagwan Singh

.'D-até of Receipt of Sample

23.11.11

Date of Réporting '

01.12.11

| Testing Protocol

IS:10500-1991 R 1993 Ad.2

Remarks & Observationg

1. Clear colorless liquid

2. Clear colorless liquid

g
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Requirements o o

TestMethOd P

S.f;]o. Test Parameters Results
Units 1 2 Desirable 'Iﬁ‘absence of
limits alternate source |
1. Total hardness " mg/l 268 256 Max 300 Max 600 1S:3025(P-21)1983R-2002.Ad
(as CaCO3) ) -
2. |COD mg/l 1244 14948 - - APHA 52203
| 3. Iron (as Fe) mg/l 0.04 0_.07_ Max 0.3 Max 1.0 -1 15:3025(P-53) 2003
'4';_ Chlorides (as Cl) mg/l ~270.12 16.46 Max 250 Ma); 1000 | US:3625(P-32)1988 R-200X
.' 5 — Sulphate (as SO4), Max. mg/l 16.5 15‘ 1200 400 (See col?) i 15:3025(Part 24):1986
6. | Nitrate (aé No3), Max. mg/l 1 8.4 6.67 45 100 | 1S:3025(Part 34):>1_988
7. 'Phenolic compounds < -~ mg/l BDL BDL 0.001 0.002 APHA 21% ED 2005-5530
(as CgH30H), Max.
5 [Solids (Dissoned] i T30 500 2000 I5:3025(P-16)1984 R-2002
9. | Nitrogen mg/l 9.4 - - APHA-215ED.2005-4500B
(Total Kjeldhal)

&g

"
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Opinion: The submitted sample of water confirms to BIS Specification 1S:10500-1991 with respect to the above tests MDL —Mlmmum

Detection Limit; BDL= Below Detection Limit

Sd.

Technical Ménager

Tefms and Conditions_

(1) The. results relate 6ri|y"to the i-témé.._te.sted [2] Giving opinions does not imply endorsement of the tested product by laboratory [3]
- The test certificate sha.II. not be r.e_-p.rodﬁce except in full or used as advertisement or evidence in court of law without written
abproval of the laboratory [4]. The laboratory has a complaint re_dress s.ystem. Discrepancy if any, in the test report must be brought
to the notice within 7 days of issde of report. Customer f;edback form and policy G.uideli_n'_és_ on Requests and Contracts are

available on our website www.ecoparyavaran.in [5] All disputes are subject to jurisdiction of Mohali (Punjab) India.

- 4




N 660 AnoERORE - Kl
S | g5

COMMENTS ON THE REPORT ON ASSESMENT OF GROUND :
' WATER CONTAMINATION AT THE PLANT SITE OF M/S
MAHALAKSHMI ORGANOCHEM INDUSTRIES THAPAR CENTER

" FOR INDUSTRIAL RESEARCH AND DEVELOPMENT
PROF. BARUN KUMAR GUHA (RETIRED)

CHEMICAL ENGINEERING DEPARTMENT

. ENVIRONMENTAL ENGINEERING GROUP
" INDIAN INSTITUTE OF TECHNOLOGY, DELHI

SEPTEMBER, 2012

COMMENTS ON THE REPORT ON ASSESSMENT OF GROUND
WATER CONTAMINATION AT THE PLANT SITE OF M/S

MAHALAKSHMI ORGANOCHEM INDUSTRIES THAPAR éCENTER

FOR INDUSTRIAL RESEARCH AND DEVELOPMENT

M/s Mahalakshmi Organochem Industriés (Previously fkfnown as
Matharu Chemical Industriés), Nabha Road, Bawanigarh has been
operating the H-Acid manufacturing plant for about 2 y'tg-,ars ending in
2004j The original plant started its manufacturing process in 1891 with a
design capacity of 20,300 kg/month of H-acid. The unit has shut do;vn
thé production process in 2004 and the plants and machiheries sold off
as scrap. Gradually the unit disposed off all the waste sludge and other

'

materials within the complex.
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Subsequently the lari‘d was cleared of all the debris and the plot was sold
off and used for ag"ricultural purpose. At present several crops like

‘wheat, mustard etc. are being cultivated in the land.

‘The unit had set up an Effluent Treatment Plant with adequate capacity

to_handle the total effluent ioad. In addition to this the solid wastes

g;einerated within the plant, were initially stored in a separate shed as per

thgi-‘requirement of pollution board norms. Th'ese were later transferred
to :th-e secured land fill site once the same was developed within the state
Qf%li?unjab. The plant had been regularly inspected by the officials from
Punjab Pollution Control Board and .other authorities. All the
re{:é)fnmendations suggested by them haa beeh incorporated at the

time.

The Plant Site

The inl'c;'i'L'listrial unit waéi l‘ocated on the Bhawanigarh-Nabha Road at 4 km

distance from Bhawanigarh on the right side. The industrial area is

surrounded by agriculturaj fields all around except for twiro rice shellar
units, a warehouse, one pipe factory, a petrol pump in the ﬁnearby areas.
The nearest human settiement is in a small village at a distance of about

1000m from the plant.

The Manufacturing Process

The process employed for the manufacturing of H-acid usés Napthalene

as the raw materigl. H-acid is 1-amino, 8—napt'hol,3,6-diéUphonic acid
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. , $
and is manufactured as sodium salt having molecular formula of

C10H3NO782Naz. It is a grey powder highly soluble in water, alcohol and

ether. The manufacturing process involves several steps as outlined

below:

10,

Sulfonation of naphthalehé- (.C.{QH'B) lWith 65% oleum and
sulphur‘ic acid. |

Nitration of the résulti'n'g _'rhiXture with _60% nitric acid. .
Neutralization of thé mixture o acid, sulfonation and
nitration products with lime slurry (10% concentration)
Filtratior.'llof the mass to separate the Gypsum sludge

(CaS0,) 'formed from the intermediate product formed as

filtrate including the washing of the filter cake.

Reduction of the filtrate by iron 'powder involving addition of .

hydrochloric acid, sloda ash and acetic acid.
Filtration of the mixture to separate the iron sludge, which is

disposed off as a by product.

The filtrate solution is concentrated in a set of multiple effect
evaporator

Th'e concentrated product liquid is mixed with-hydrochloric
acid and common salt to precipitate the H-acid and is

recovered by filtration as Koch cake.

Mixing the Koch cake with caustic lye/ caustic flakes and

then heating the mixture for evaporation and melting _/_fpsing '

the product in an autoclave heated with thermic fluid.
Diluting the fused mass and mixing with sulphuric acid. The

mixture is boiled to remove any free sulphur 'célioxide.-
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11. Cooliné the mixture (boiled off mass) and ﬁltefing the same gg

to get the sodium salt of H-acid as filter cake.

.0
12. The product H-acid is washed with water and dewatered in

P S
a centrifuge. The product is dried arnd milled to obtain the

final product as powdered sodium salt of H-acid.

.The manufacturing process outlined above indicatee that there
are two types of waste generated' \‘Arithin'the production plant, viz.
Solid waste in the form of gypsumsludge & iron sludge and the
liquid waste streams in the form of"nrtother liquor after separating
the Koch cake and the discarded'liquor after precipitating H-acid

- and finally the :'fwash water stream from‘the final washing and

separating in th'e centrifuge.
Waste Management: -

A. Waste Water Management:

‘ There were rnainly two types- of waste water generated from the plant.

One was the concentrated stream of mother liquor contarnmg high

concentratlon of unconverted raw materials and other organic
c'ornpounds formed as undesirable side products along with inorganic

saite of sulphates etc. This particular stream was incinerated in a

,specrally designed rncrnerator for ‘the purpose The incinerator was

rnstalled at a later stage and till then all the concentrated stream was
handled in a solar evaporator pond fitted with spray system-.-:to -enhance
the rate of evaporation. The total rnstalled capacity to store such waste

water within the plant was more than 6000m?® with a total effectlve area
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of 4400m?2. The estimated total waste -'Wa"téi" geﬁerated within the plant
was in the range of 23-24m%d. This incl'u'dve'd: all otﬁer types of waste
water, excepting that _of the likes of.cooli‘ng tower blow down and steam
condensate etc. Thesfe were used for hbrticulture- input within the lpla'n'c
complex. Thus the tétal area available was more than adequate for
taking care of all the"\.Naste water generated by solar evaporation. The

location of the plant is in a semi arid area where the mean naturai solar

evaporation rate is about 0.01 m¥m?. Thus the evaporation pond area
- provided was enough to handie neérly 44 m%d of solar water

: e_\/fa:poration. Further the multiplé_effecf evaporators would have handled

some additional volume of concentrated waste water.

B. Solid Wastes

vThg-}:_'solid wastes generated within the plant were mostly from process

stéfps and they included, gypsum sludge, iron sludgé and incinerator
ash The first two types of sludée were produced directly from the
prc:fcéess steps involving filtration andlwere quite wet. These were
déwatered and then further dried by elxposing to 'sun.. Ai-f these sludge
ar:e; 1-classviﬂed as hazardous in nature because of the "corit,aminatibn of
toxic bféanic compodﬁ‘ds. Th'_e iron'sludge has considerable resale value
béing used for several ma:nufacturing procesgeé like ébrick kiln and
others and is also used as a soil nutrient. Most of it was éﬁisposed off by
selling to different vendors. Similarly the gypsum slugdge has good
market value; particularly for the manufacture of cemerélt. It has many

other uses like gypsum board making, fertilizers etc. But'because of the

presence of organic matters in the siudge, the product aj',fte‘r drying was
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not of pure white colour énd free of these matters, as is desired by these
users. Hence it was difficult to sell it to such users. This sludgé along

with the unsold part of the iron sludge were initially stored in sludge pits

fsp‘ec_'ially made for the same and iater on was put in bags and stored in

"Ven'til_'ated storage shed designéd for the purpbse.

Similéfly the incinerator ash generated from the incinerator unit was also

put lna bag and stored in this specially designed shed.
Siudge Utilization

Iron'Sludge: The iron siudge prbducgd within the plant formed the bulk of

soli'd;i wastes. Major part of this sludge after air drying was supplied to

_ bricjkf.;-'kilns who use this material along with the clay to provide the

spefcf,i.ﬂc colour. Further the organic matters present with'in th"e sludge
gets i'nlc::i_n‘erated and cqnsequently releasing lots of heat which is ‘very

useful for the brick making operation. Particularly the heat release within

-the brick body improves the quality of the bricks. Thus mar:fiy of the brick

kiln operators were procuring this sludge and mixing thenﬁ with clay for

the making of bricks. In this manner a major fraction of tt§1e iron sludge -

was handied within the plant.

The iron sludge was also used by the farmers for incrtajasing the iron
content of the soil. Particularly the 1and the area has iroréx'déficient soil.
Thus the sludge after air drying for a long period was-us’ejd as a fertilizer
supplement to imprbve the iron content in the soil. The lcénger‘ period air
drying ensured the removal of most of the organ}c rﬁatter-s by

evaporation and oxidation.
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Gypsum Sludge: Gypsum sludge is produced while neutralizing the acid
aftéir;the sulphonat_ion of naphthalene with oleum and suiphuric acid.
Théé'i’esulting CaS0, is an important ravxlll.n.‘iaterial for the manufacture of
ceﬁ';'e,nt:. The sludge when mixed with the usual raw material mix of lime
stone, .'.cllzéke/coal and gy.ﬁs_um rock s'upplement the ID requirement of the
latt'é-r.' I.h this case also the orgénic matters do not cause aﬁy problem for
the manufacturing operation’ aé they get incinerated rcéaleasing heat
which is useful for the cement kiln operation. On!y l'imitatior; on the use of
the sludge materiél was the fineness of the sludge particles. This
prevented use of the sludge in excess.quantity beyond a limit, which
otherwise would cause increased loss of dust in the flue éas. However,
mdst of the cement kiln operators were quite happy to us?e the material
so long it is available at very marginal ror no cost basis. M/s Mahalakshmi
Organochem. Industries (Matharu Chemical Industries as was known

earlier) was very happy to supply the material at free bf cost to the

nearby cement kiln operators, even supporting the trahsportation costof - -

the same to dispose of the solid waste from their pre‘inises.'
. L4 )

Incinerator Ash: The incinerator ash was of relatively sfnall quantity and
contained very little toxic matter, particularly materials which can Iéach
out easily. The ash prpduced from the incinerator was packed in HDPE
bags. The bags weré then stared in shed_'désignated for the purpose.
The solid wastes were stored in the prénﬁises in properly designed
sludge pits which were lined with impermeable_ HOPE sheet to prevent

any leachate to go int_b soil and théreby having the potential for damage

of land and surroundi‘_ng water bodies in the area due to fhe storage of
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Solar Evaporation Ponds

As already mentioned earlier the manufacturlng unit had large dedicated
area of shallow evaporatlon pond to take care of the effluent generated
within the complex. All these ponds were lined and-anyE possibility of
large scale percolation in the soil was quite.min'imal. W%hatever small
amount that might have percolated was due to the drift Ioes occurring
from 'the spraying of the liquid within the pond° to enhance the
evaporation rate. The drift loss gets deposited on the surrounding areas
and subsequent.rain fall or irrigation for the crop cultivation has resulted
in its percolation to the soil. However, the quantity of such material will
be unite low. Further as is evident from the recent g(eund water analysis
by M/s Eco Labpratories end Qonsultants_‘énd:the eaflier analysis by M/s
Thapar Centre for Industrial Research & Dév_eidpments these materials

have been washed off the soil and hae _be,en diluted. Thus all the

contaminant levels in the ground water samples are below the detection

)

Himit.

This is a common phenomena with such land pollution that the natural
redemption process " takes precedent over -any artificial process
designed to take care of such problem. The soil in the area is quite
'po_'rous and allows washing of the soil by rain water and the degree of
cp_n’tamination if there was 'any dec'rease.s over the years. Several
efddies have been done on such natural redemption of soil by rain water

an:dif‘shows that in most cases the aftep'about 7 18 cycles the
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contamination levei becomes quite negligible [ Ref. Dr. Ar‘éwar Ali Khan,
"Ground Water Con_taminétion from Dumping of Solid Wastes on Land",
Ph. D thesis, IT Delhi (2007)]. Thus it can be cépsidered that the
residual contamination left behind by the chemical manufacturyeuaftér
the operation waé stopped in 2005, is quite negligible. Particularly sinc_:e
the land has been used for growing different crops which needed regular
irrigation of the land which would Have accelerated th.evwashing process.
Further the crops do not show any s_ym'pf_dml'of befng affected by the
effect of any residual chemical ‘contén%-in'aﬁb'_n.in .terms of plant growth or

productivity of the soil (as measured in térrﬁs of the yield of the crop

wheat or mustard per . acre of land in the area).

It is also of particulaf interest that there was no complaints from the
farmers in the area for any problems with respect to agriculture activity

. or with irrigation watef.

© Analysis of Potential Environmental Impact on the Ground

Théz_ manufacturing of H-acid was stopped by the plant management in
2005 due to financial problems of the managin'g company. The land was
c!ééred of all the structures and materials within a short period after the

same,

Thé ;plot was sold off in 2006. Thi_s_ was be;ihg used as an agricultural
Ianﬁ _-to grow crops like wheat, mustard etc. However, later on in 2011
under instruction from Punjab Pollution Control Board, T’h,a-p_ar-Center
for.; fil.'hdustrial Research & Development, Patiala had éarried out -a

)
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detéiled study of the Assessment of the Length, Bre&dth and Depth of

S

Ground water Contamination by the by the same unit. b

The investigating team after several visits to the site came out with mahy
conclusions based on the data obtained byvt'hem'and:made some drastic
remedial actions recommeh’d‘ations; ' Most of them are based on
observations which are not c.orroboraféd by 'the fact_s or are based on
presumed estimation based on historical data.‘r'atﬁer than monitoring the

site condition at the present time. |

Theré are several iss'.t,jes raised in the report which are not based on the
facts or are based on calculations which are quite different from the

realities as highlighted in following section:

-:_ 1. There are several inconsistencies in the results. Thus in Table 10

of the TCIRD report (attached) the soil core sample from sampling
"1 location 22 show that at a depth of 3 ft the sodium content 387.3
g/’kg where as sulphate and chloride content are 433 and 4.4 g/kg.

if it is assumed that all the sodium is in the form of sodium

Th

sulphate and sodium chloride, then the amount of sulphate and

| chloride Would reqLIire sodium content of only 210 g/kg. it is not

X clear in what form the residual sodium is presentl-ih.vthe soil.
| { Similar is the case for soil sample collected. at a debth of 10ft at
the same location as .well as for éémples collected from location

" 19 also. .

2. 'Thlere is no data on the background salinity of the sofil'from-n’earby
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so called non contaminated area

It is not very clear whether the COD values are for water

extractable part only or also includes that of the methanol extract.

One of the conclusion for the‘_‘ top soil layers being less
contaminated is that the areas h'ave been filled with iron rich soil
(soil mixed with iron sludge) does not agree with the results of soil

analysis. The results indicate that in most cases the iron

~ concentration increases with the depth.

¥ One of the major cqntradicﬁon“is in the 'quality of water. The recent
: - sampling by M/s Eco Laboratories & Consultants Pvt. Ltd. A govt.
: Approved NBL accredited la'tlaorat‘ory indicate the water from the
" bore wells in the vicinity of the pant area devoid of any
- contaminants other than. traces of organic compound (as
X iindicated by COD values). Particularly they are ‘colo.ur!ess'élear

E ."-‘:s'a'rh'p!es of water. The level of the total dissolved solids are aiso

quite low indicating thel absence of any contamihatfion due to the
movement of dissol'vled solids from the site. It m.aygbe mentioned
that the contaminants are primarily irop (Fe) éa.nd SUlphate
compounds. vBoth the components are within tﬁe permissible

limits of IS standards 10500 of drinking water (aftaphed).

The soil samples collected from the solid wastegdumping area

~show no sign of any contamination with the !evél of Sulphate,

Nitrate, Chloride, Sodium and others showing are \f/vi-thin' the Iimits_
which are normal for many of the soils. (Anfalysiséof a reference

sample from the area which is perceived to be nonr-contaminate‘d

[
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was not , carried but and is not available for comparison.

The methanol extract of the soil sam'ples may contain many

components other than the Compound - A or B. The qualitative

f"., presence of these chemicals does not make the system any
problematic. Particularly it appears ‘that they are. insoluble in
e water. In that case the movement of the _chemigal constituents
-' ~ along the soil depth is 'not_ clear. In fact at‘no étage'any organic
solvent was used within the complex and hence the movement

3 - from the adsorbed matrix in the soil is very unlikely. But the results

'i'h';the tables show the similar trend

The water samples were also tested. for the mefthanol extract

1 * .

value. It is quite strange that the soluble components needed the

methanol extraction. Particularly the COD values should have
been the indicator  of the presence of brganic% components.
However, there is no _clealf relationship between: the methanol
extract and COD values. The ratio of Methanol éxtract to COD

value varies from a low of 1.7 to as high as 3.7.

There is no data on the TDS (total dissolved solids)é or hardness of

water at different depth to corroborate the estir‘rflate‘d total salt.

concentration in water which varies from one depth to other quite

arbitrarily without any proper ionic balance. Thus the highest level
A ‘

of Calcium is shown at a different depth from where the Sulphate,

8

Nitrate or Chloride is at highest level. This is not possil;le at all
since Calcium if not from background level will have to be

combined with one or more of the three anion: components

v

k]
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- ~mentioned above. In case it is in the background water, then its
f,jprevalence w_ould have shown in the form of hardness or other

.. parameters also.
Conclusions

In view of the above mentioned discussions it may be following matters

may be concluded :

frf@% 1. The recommendations regarding the redemption of water is quite
misleading. Particularly the igro.und water aquifer iis a dynamic
system where the water is ‘always moving in a partioular direction.
In that case the contamination Ievels keep on gettlng diluted with
fresh water movement from the surrounding areas Further the
front for the water also keeps on movrng from one location to
other. The pollutant levels keep on getting drluted and ultimately
becomes untraceable. This is indicated from the recent sampling
which does not show the similar degree of contamin_ated water in
the wells.' Further there has not been any observationﬁon this
@% . issue in recent time by the residents. or farmers in the area,

providing further evidence that the proposal for redemption of the -

ground water is unwarranted.

H

2. The redemption is usuafly carrted out for the soll. However, in this
case the analysis of soil shows that they ha\ie been washed by
rain and irrigation water. Furthe_rrwashing of the soil must have
taken place during the last two years after the period when the
original samplijng was done M/s TCIRD. It appears therefore that

there is no need for redemption of the solids at the site.
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3. The process of redemption method suggested is qUéite vague and
does not have dear end point fixation in terms of chaéracteristics of
water and the process to be adopted. Paniculérly how the
methanol extract fractiqn will be removed from the system and
what will be the fate of thisltreated water. Further extracting so
much water within a short period of time is not only ifmpractical but
also’ has long term impact ron the geology oi’ water table
movement. The rain fall in the area is. not that high to replenish the
water table énd there will be significant iowering of tihe water table
in the nearby area#. This would have tremgnddus adverse effect
on the agricultural activity in the area. Most "ef the farmers are
dependent on the ground water and any lowering of watgrstable

»will affect' irrigation of farm lands and cause hardship of the
farmers.

4. There is no evidence of any adverse, éffed of the soil or the
underground water on €h‘e healfﬁ ..of the human A being in the area
or the agricultural output from the 'Iand-,f'ri fhe area. This is evident
from the crops being grown on‘th'_e‘ sah\é plot which shows healthy
growth of plag__nt. There ié ho ‘report on the ubtake of the

-

contaminants by the crop outputs viz., wheat and mustard.

5. There is no récord of any unusual health problem in the area
which can be attributed to the quality of water or on the crops

produced in the area.

6. . A concerted effort should be made to evaluate this phenomena in

terms of the effect of the so called contaminants on the crops and

]
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human health by taking up a long term exercise tc} monitor the

" same. In the absence of any such data it will not bé advisable to

carry out any redemption plan for the soil or water in the area
which may have more detrimental impact on théOen_vironment than

providing any benefit. | .o

SD/-
" DR. BARUN KUMAR GUHA

" | PROFESSOR (RETIRED)
CHEMICAL ENGINEERING DEPARTMENT
INDIAN INSTITUTE OF TECHNOLOGY, DELHI

'
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Sub:~ Procecdings of the jaint lnspi.cuori of tha site of M/s Mahaluxmii
Crgochom !ndustw, Nabha Rood, waunlgdrh, olstrlcl sSangrur on
04/12/2015.

It foliowing tean mienibess Nave wisied the se of t/8 Mihaluxmi
Orgocnem Inaustry, Nabha Road, Bhawanigarh, Districs Songrur on 04/12/7015:-

1. Er b, Vinod Babu, Addilional Director, Central Pallulion Control Beard, Octi,

2. B AK, Kalsi, spnlor Eavironmnntal Engineer, Punjob Poliutign Control
Board, Zonal Office-f, Poliala,

1 N Anocp Vermia, ASStont Proftsoor, ‘schuol of tneryy ot !nvuunmen\,

_ Tnandr niversity, Poatial,

9. € DK Singla, Epvronmentisl Encpnces, Punab Poliution Canli floare,
anal OIfice(, Pabuila.

hoobr LS Gill, Erwiranmental Engincer, Bamab Poliubon (rntrod Board,
segunal QOffice, Sangrur,

0. & Novtesh Singla, Assistant Environmental Engu\cex, Punjab Poliution
Lonira Boara, Regional Ofice, Sengrui,

!

V. IAe gouve swid team visited the 58 and 1S SuriounNaing areds and pusrd the
TOLUWING -
N, There is no physicdl dump of hazgrdous veaste n 20d dround the
_igustnial preqiises. The Jand af the industry has been levelied and
peepared for wlgauan.

#,  Acoloured pa\ch of soil was fouivs in North eu»c poruan r:! the site.

. »  One ground v;qr.er sample wiss calected (om well Ne-2 sscaled at
Easl 1o site {25 shuwe in mop shown in Anncxure-!Y 8Rd Dwo
samples of ground water Taken fram vaeil-d and wr-lf-f‘. acmss the
1iact towirrds West of thee ‘.u(-

W VO cotaur wiss wisiblie in 'hu spulregm grouny w;.u.r bafiBiés LE. 0
veeti-1 ano well-Z, however hght icadsh colour was Lbsurvid n two
gowhstream ground watér samples collected ferns weil-3 and veeli-4,

P bPumnd Poltunon Control- Board has commun:awd i watien :o the respandent
m 6 e, Sh, Chander St:khar Ohawan, Respandent no.” Wit S, Sunil Ahua &
espundent no. 9 e, Sh.'Gurcharan’ Singh Matharu with request (0 oltend the
uweuion o B carnay out Dy the udve (GAIN Vit DOard's witér nu, 3832-34
Waled 9071212015

4 The MLSSM;G rega[mng wisit inspectinn has also neen conveyed to 'csnnnucn'
ne OXY mrwgh email, teiephone & SMS, As no cuntace no/eming .\uuress of
respundent no. 7 was avallabja tharefore, only letter hiy been issiad to mnvuv
the date of inspection en its aduress avyltanle 10 tha Buad,

A, Wty s, only lcbDOhdt.l!l Ho, U o0 S Gurthatan dengie SHhars S
nArounnt. Mquvt.{, €- mau ha.. boan AGERIV Tiem 1espondint e b e Sa
@ Chander Sekhar Dhawan :egardmg g nan avaitabiity an saud i, nuslmcent

s

avadabiity. . 1

. LR

-

na. 7 nas nelther allended Lhe visit.nor gwun any summssion TRgpring hn SHDn

.
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4. Qbservations and racommendations of the team:-

Immediate Intervention medsures for remediation such as fting and  »
ransfer of waste to T!-,DJ- is not possitle since no dump of hazardous ®.

wasta could be seen at site. Tha contaminated land I the premises has -

apparently been levaled ang no discrete houndarsios or waste cauld be ~—
idantified, .o -

4
v
\

1 tt is reguired to carry out 2 detuiled site investigation Lo identify and
delineate boundaries of contaminatod sOil and waste (that is lying,
"beneath the surfsce).  Detalied investipations ore also required to
identify the comstituents of  concern, to quantify the wasts, to -
understond the hydro gecloglen! conditions, to outiine the plume of -
groundwaler cpmamination otc. Such -tudy con be carned out by
angaging o qualined consultanr o e

i, It was decided that L&nttul Panuuon Conrol Bonrd would prepare 8
scope of work for conducting delailed site Investigations within 19 days. .

w. Aftee finalizing the scope of work, Punjab Pollution Control Board may ,
lnvite limitad twenders from gualified partios for congucting detall oo
Invastigations and provide fcasibic aptions lor remediation sjong with o ; .
Detall Project Report (OPR). The remediation of conlaminsted siie can
be carried out bused vn tha mn.edl«ﬂon objectives and- scape finalized
in lhe OPR.

v. The process of tendoring o hmng consultant t chrry out above study p
can ba started only alter recelpt of an inltial advance of 50.0 fucs (Fifty,
Lacs only) in favor of Punjab Polftion Control dodrd from respondent
no. 6, 7 and 9 In proportions asg decmd uy Honhie NGT. '

Vi, The actual remedlation Works cah be corried out onky after cdaplexky
of detailed investigutions ond. preporution of DPR, which may lake
aboul 5~ & months. Such remedlation works can be ewseuied by
€Ngaging competent contractnrs having relQYALF erpaaned

v - . e
» a _ &(ewy- . , ,-
£r'8. Vinad Babu Er, AK, Kalu, SEE Dr"Anpap Virma
Additional Diractor, PRCR, dnndl Office-U, Assistant Professor,
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. . . Annexure-i
1 Map showing Location of contaminated site at M/s Mahaluxmi Orgochem Industry,
i Nabha Road, Bhawanigarh, 9lstrl<‘:t Sangrur
1:3.(_1 Industrial Plog _,‘ -
of 8y Mataluxaai Qrgas l\n('nl,‘.‘
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