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BOARD FILED BEFORE THE HON'BLE NATIONAIL GREEN
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BEFORE THE HONOURABLE NATIONAL GREEN TRIBUNAL

PRINCIPAL BENCH

Original Application no. 502/2022

State of Kerala : Respondent(s)

VERIFICATION

I, Sreckala S. , Chief Environmental Engineer, Kerala State
Pollution Control Board, Regional Office, ‘Thiruvananthapuram,
do hereby verify on this the 7% day of February 2023, that all
what is stated above are true and correct to the best of my

knowledge, information and belief.
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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL

PRINCIPAL BENCH, NEWDELHI

IN

ORIGINAL APPLICATION NO. 502 of 2022

Petitioner : Padmakumar

Versus

Respondenti(s) : The State of Kerala

REPORT FILED BY THE CHIEF ENVIRONMENTAL ENGINEER,
KERALA STATE POLLUTION CONTROL BOARD, REGIONAL
OFFICE, THIRUVANANTHAPURAM BEFORE THE HON'BLE
NATIONAL GREEN TRIBUNAL, PRINCIPAL BENCH, NEWDELHI IN
THE MATTER OF O.A. NO. 502/2022.

Report filed by Smt. Sreekala S., Aged 52 years, W/o Sri. A. Viswambharan,
Chief Environmental Engineer, Kerala State Pollution Control Board, Regional

Office, Thiruvananthapuram.

I, the Chiefl Environmental Engineer, Kerala State Pollution Control Board,
(hercinafier referred to as Board), Regional Office, Thiruvananthapuram is
authorized to represent the Board ( 3 ™ respondent) in the above O.A. Copy of the
authorization is produced as Annexure 1. This Report is filed on behalfl of the
Kerala State Pollution Control Board, as directed by this Hon’ble NGT in its Order
dated 13-12-2022. 8 C0yi
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In the above O.A., the petitioner alleges that the KMML is polluting the land and
water bodies for about 30 years by discharging acid water and the area surrounding
the factory has become unfit for any purpose and the villagers were forced to close
the drinking water wells which were filled with acid. The petitioner further alleges
that the industry is pumping acid waste directly to sea and connected lake through
canals and also the Vattakkayal in Porookkara is filled with the acid clay waste

polluting the environment and endangering life of the villagers.

The Hon’ble NGT vide order dated 29/08/2022 constituted a Joint Committee
comprising of Principal Secretary, Industries & NORKA, Central Pollution Control
Board, State Pollution Control Board, State Welland Authority and District
Collector, Kollam and directed the joint committee to file a report after verifying
the factual position. The State Pollution Control Board is the nodal agency for co-

ordination and compliance.

The Joint Committee in compliance to the order, conducted meetings, site visit,
sampling and heard the complainant. Interim report was filed before NGT on
29/11/2022. After considering the interim report the Hon'ble Tribunal directed to
take appropriate remedial measures and also file action taken report along with the
reply / response within 2 months. The Hon'ble NGT vide Order dated 13-12-2022
has directed the Board to file action taken report. This report is filed in compliance
with the above order of this Hon’ble NGT.

1. About the industry and Manufacturing Process

M/s. KMML is a fully integrated rutile grade titanium dioxide plant under

Government of Kgrala The 110, pigment unit was commissioned in 1984 at
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Sankaramangalam, Chavara, Kollam, Kerala with a titanium dioxide
manufacturing capacity of 1459.125 TPA. Presently, the industry is involved in

manufacture of titanium dioxide at 100 TPD (average).

M/s. KMML produces titanium dioxide from ilmenite mineral ore through the
chloride process. The units in the titanium pigment factory include Ilmenite
Beneficiation Plant, Chlorination Plant, Oxidation Plant and Pigment Linishing
Unit. In the ilmenite beneficiation plant the raw Ilmenite containing 58 -60% of
Titanium Dioxide is beneficiated to 90% Titanium Dioxide content. In the acid
regeneration plant the spent leach liquor from digester is processed in a spray
roaster in which the liquid spray entering the furnace is atomized at high
temperature (650 to 850 “C) in presence of air. In the chlorination plant
beneficiated Ilmenite from [lmenite Beneficiation Plant is chlorinated to produce
Titanium Tetra Chloride. In the oxidation plant, the Titanium Tetra Chloride is
vaporized, preheated and oxidized with oxygen to produce raw Titanium Dioxide
pigment at high temperature (1050°C). The by-product chlorine is recycled to the
chlorination plant. Raw titanium dioxide is slurried and pumped to the pigment
finishing unit. In the pigment finishing unit the treated slurry is washed and
filtered. The filter cake is then subjected to drying to drive off the moisture
followed by micronization. The micronized final pigment is bagged using an

automatic bagging machine.

At present, [or production of TiO, pigment, raw materials consumption is as
follows:- Ilmenite mineral ore (1.65 MT of raw ilmenite/ MT of Beneficiated
Ilmenite (BI) <120 TPD of BI), Chlorine (0.115 MT of makeup chlorine/MT of

TiCl; - 270 '['PD of TiCly), Hydrochloric acid (0.85 MT of makeup acid/ MT of
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2. Status of Integrated Consent to Operate issued to M/s. KMML

The unit is having an integrated consent to operate including authorisation
renewed on 13/09/2021 with validity up to 31/07/2025 [or the production of
120 TPD of TiO,. As per integrated Consent issued to M/s.KMML, the
industrial unit is categorised as Red Category, total water consumption is
11,728 m*/day from 14 tube wells located within the industry premises and the
maximum quantity of treated effluent discharged into the sea shall not exceed
4800m/day. Also, as per consent conditions, the unit shall install pH online
measurement facility at the outlet and water meters shall be fixed to record
consumption of water. Also, the process sludge i.c.,50 TPD iron oxide sludge
(21.1 Category) shall be stored in secured lined ponds and thereafter dewatered
and disposed in Common Treatment Storage and Disposal Facility (CTSDF) at
Kochi. CAAQMS (Continuous Ambient Air Quality Monitoring Station) and
OCEEMS (Online Continuous Effluent and Emission Monitoring System) shall
be installed and record maintained. The discharge norms of treated effluent
prescribed under the Integrated Consent to Operate issued to M/s. KMML is
given in the Table 1 below.

Table 1. Tolerance Limit of Treated Effluent Prescribed to M/s. KMML

Sl No. Characleristics Unit Tolerance Limit
1 [pH ' 1 mg/l (Max) 5.50109.0
3 |Suspended Solids mg/l (Max) 100
3 | Oil & Grease =] | mg/l (Max) U
4 Total Residual Chlorine (as Cl) | mg/l (Max) 1.0
5 Total Chromium(as Cr) 1 mg/l (Max) 2.0
6 | C mg/l (Max) 15.0
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Sl. No. Characteristics Unit Tolerance Limit
7 | Titanium (as Ti) mg/l (Max) 50
8 | Lead (as Pb) ~ mg/l (Max) 2.0
9 Vanadium (as V) mg/l (Max) 0.2
10 | Manganese (as Mn) mg/l (Max) 2.0
Il | Iron (as Fe) mg/l (Max) 3.0
12 | Total Heavy Metals | mg/l (Max) 1.0

s Water Consumption and Wastewater Effluent Treatment

As per the information provided by M/s KMML, there are 14 ground water tube
wells within the industry premises .Presently, the water consumption is reported to
be about 6912 m'/day. Waste water generation is 3642 m’/day (Maximum) and a
maximum of 1200 m*/day of treated effluent from the existing ETP is discharged
through the approved outlet into the sea from the ETP settling pond. The detail of
water consumption is submitted as Annexure 2. The flow diagram of ETP

operated by M/s. KMML is shown in Figure. 1.
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Figure 1. Flow Diagram of Effluent Treatment Plant operated by M/s. KMMI.

As per the information provided by M/s. KMML, at present the wastewater effluent
is generated at about 3642 m'/day, as a part of the TiO, manufacturing process.
Effluent from all the process units ( i.c., mainly ilmenite beneficiation plant, acid
regeneration plant, and pigment production plant) are pumped to the primary
neutralization tank (PNT) and neutralized with the lime scrubber provided. pH is

monitored in the PNT and is maintained around 4-5 by the addition of lime
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neutralization tank overflows into the secondary neutralization tank. In addition to
the overflow from the primary neutralization tank, the effluents from various units
of the pigment production plant (pH less than 4.5) are fed into the secondary
neutralization tank. Overflow from primary neutralization tank, bleed lime from
scrubber, effluent from area sump, effluent from solid waste tank and lime from
lime preparation plant are the effluents neutralized in secondary neutralization
tank. The retention time of the contents in the tank is around 25 minutes to 35
minutes and pH is maintained at 7-8. Neutralized effluent is pumped to holding
ponds. The treated effluent in the pond is periodically pumped to sea. It was
reported by the industry that the quantity of lime added is about 40-50 MT/day.
However, neither online pH meter nor OCEEMS including flow meter are installed
in the outlet before discharging the treated effluent in to the sea, for real time
assessment of compliance to effluent discharge norms and total effluent discharged

in to sea.
4. ETP Waste and Iron Oxide Waste Management Scenario

M/s. KMML used to generate iron oxide sludge from acid regeneration plant at
about 1451 TPA in the year 1985 and ETP sludge from the Effluent Treatment
Plant, at around 729 TPA in the year 1984. The generated wastes were stored
within the industry premises in two number of old iron oxide ponds (claimed to
have single LDPE liner with brick lining beneath) as well as two old ETP sludge
ponds, which have already been filled and are not capped (as per CPCB guidelines
issued in February 2001). As per M/s. KM MI.-lolal quantum ufl iron oxide sludge
stored in two old ponds was about 2,00,000 MT generated during the period 1985-
2008 and ETP sludge from the Effluent Treatment Plant stored about 2,00,000
Metric Tonnes generated during the period 1984-2008, within the industry
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As per the records of District Office , Kollam, during the late 80’s and early 90’s
due to failure of the liner of the iron oxide pond of the industry, acid from iron
oxide sludge pond had leaked into soil causing pollution of the soil and
groundwater of the nearby area. Following this, a number of cases were filed
against the industry before the Hon’ble Court of Kerala and the Hon’ble NGT.
These underground ponds were abandoned in 2008 and a new pond (pond 3) was

constructed above the ground level with a liner system.

M/s. KMML vide letter dated 08/01/2018 had requested Chairman, Kerala SPCB
for permission to temporarily transfer and store the iron oxide sludge from new
pond (after neutralization maintaining a pH around 5) in the old ponds after
providing proper lining (with HDPE) and other precautionary measures . The
Kerala SPCB had granted in principle clearance for the removal and transfer of
iron oxide from pond no. 3 to pond no. 1 in strict compliance with directions issued
in May 2018. Meanwhile, the company had obtained Integrated Consent to
Establish (ICE) on 3/10/2018 for construction of a new iron oxide pond, but the
work is nol yet started. The company again requested for the temporary transfer of
iron oxide from pond 3 to pondl and pond 2. As per the meeting held on
06/11/2019, it was decided that the request cannot be permitted as pH of the slurry
in the old pond was around 2 as per the report from Environmental Engineer,
District Office, Kollam. During March 2020, the industry requested to issue
sanction for transfer of iron oxide sludge to M/s Miracle Sand and Chemicals,
Tuticorin for processing the same in their facility at Tuticorin, Tamil Nadu. But the
Board denied their request on 26/06/2020 as the iron oxide sludge is not exempted
from Hazardous waste category. Later as per the request from KMML, the Board
had issued In- Principle Clearance vide letter dated 05/04/2021, for the removal

: -&rqnsﬁ:r of iron oxide from new pond to old pond, existing within the company
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premises, in sirict compliance with some directions. Further the industry had
requested for permission to transfer iron oxide sludge from pond no.3 to ponds 1
&2 after neutralization to avoid closing down of industry due to filling up of pond
no.3.Since the third pond was reported to be almost completely filled and in the
light of the upcoming monsoon season, the Board permitted transfer of sludge.
However the permission was restricted to monsoon season only as per the decision
in the meeting held on 16/05/2022. After receiving repeated complaints from
nearby residence of Panmana, Chittur and nearby areas of M/s, KMML, the Board
had inspected the unit and not permitted the transfer of iron oxide sludge from new
pond to old pond. It was reported by industry that 22500 MT of iron oxide is
transferred from new pond to old ponds till now. The Board Vide letter dated
23/08/2022, issued directions to transfer the iron oxide slurry to M/s. Kerala
Enviro Infrastructure Limited (M/s. KEIL) for scientific disposal in accordance
with the Hazardous and Other Waste ( Management & Transboundary Movement)
Rules 2016 as well as guidelines issued by CPCB. But the industry has reported
that they have not initiated disposal of iron oxide to common TSDF as this activity
was kept in abeyance from 08/08/2014 as directed by the Kerala State Government
and presently awaiting reply from Principal Secretary regarding the review of
transportation and disposal of iron oxide from M/s. KMML to Common Hazardous
Waste Treatment and Disposal Facility (CHWTSDF) of M/s. KEIL located at
Ambalamugal.

At present, as informed by M/s. KMML, TiO, pigment production is about 100
TPD and in the process, the iron oxide sludge from acid regeneration plant is
generated (around 75 Tonnes per day (TPD) and ETP sludge from the Effluent
Treatment Plant (around 50 TFT]I] Both iron oxide and ETP sludge are presently
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stored separately in the new ponds. At present, the capacity of the iron oxide and

ETP sludge ponds are almost exhausted.

It was reported that about 1,70,454 MT of E'TP sludge generated from April 2011
to March 2022. M/s. KMML had obtained permission from Kerala SPCB vide
letter No. PCB/HO/KLM/ICO/08/08 dated 26/06/2020 for transfer 50,000 MT of
ETP sludge to M/s. Miracle Sands & Chemicals, Tuticorin for processing and
utilization. 10000 MT was already transferred during the month of June 2020, but
they could not transfer the entire quantity due to Covid pandemic situation.
Permission was granted by the Hon'ble Chairman vide letter No.
PCB/HO/KLM/MIRACLE SANDS & CHEMICALS/2020 dated 22/08/2022 to

/s. Miracle Sands & Chemicals, Tuticorin for collection and transportation of the
remaining 40000 MT of ETP sludge from M/s. KMML before 31/03/2023 without
causing any environmental pollution and by taking necessary precautionary

measures following the guidelines as applicable.

S. Action taken report

In compliance with the Hon'ble NGT order dated 29.08.2022 passed in O.A. No.
502/2022, Kerala State Pollution Control Board organised Joint committee
meetings and made site visit to M/s KMML and it’s nearby premises of M/s
KMML. The joint committee members visited the affected areas and heard the
complainant. The stagnant water samples and well water samples from the nearby
premises of the unit, sample from the effluent discharge point of the unit to the sea
and sludge samples and tube well water samples inside the industry were collected
during the visits. The samples were analysed for general parameters and heavy

metals. The analysis results of the samples reveal that;

» The an /3’5}5 at_lhc stagnant water samples collected from the nearby area of
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the company show acidic pH and presence of heavy metals. All the three
well water samples also show high concentration of iron and one sample
shows acidic pH. It is understood that the nearby area is polluted and the
well water is not fit for drinking purpose. M/s KMML. has reported that the
unit is supplying about 7 to 8 lakhs litres /day of drinking water to the local

residence in the surrounding arca.

The storm water sample (KLMKI11) of the industry show acidic pH and
presence of Iron, Manganese and Vanadium which implies that the land
inside the industry is either polluted or there is a possibility of leakage /
spillage of iron oxide sludge into nearby area including Vattakayal. The
steps are being taken by Board to include the Porookkara reach of

Vattakayal as a monthly water quality monitoring station.

The treated effluent sample from the industry shows total suspended solids
and heavy metals above the limit specified which implies that the present
treatment system is not adequate enough to comply with the cffluent
discharge standards and requires upgradation. The analysis results of the
collected effluent discharge sample revealed that the parameters are
exceeding the limits permissible under the consent norms, and also existing
effluent treatment system consisting of neutralization using lime followed by
settling tank, which is not adequate for removal of heavy metals and also to
comply with the effluent discharge norms. Therefore, the existing effluent
treatment system should be upgraded to ensure compliance (o the consent

discharge norms.
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Based on the observations made during the visit that there is every chance of
runoff’ from the existing iron oxide pond area especially during monsoon
resulting pollution of nearby land. Tn order 1o avoid this, scientific approach
should be followed in line with the guidelines issued by CPCB from time to

time.

The analysis results of the 14 tube well samples reveal that the pH of the
tube well water samples were within a range of 5.7-7.6 and iron content is
present in all the samples in the ranges of 0.1 mg/l. to 5.5 mg/l. and
exceeding the prescribed limits of BIS Drinking Water Specification (IS
10500:2012) except at two locations. Manganese is present in two tube well
water samples, whereas Lead is present in one of the sample of ground
water and exceeding the prescribed limits (Mn:0.1 mg/l and Pb :0.01 mg/1)
of BIS Drinking Water Specification (1S 10500:2012).

As per M/s. KMML, the depth of ground water in the tube well located
within industry premises is around 250- 300 feet below ground level and
probably this could be the reason, all the tube well water do not show much

contamination.

The parameters such as Iron, Manganese, and Vanadium were present in the
iron oxide sludge sample. All these parameters were exceeding the limits (as
per MoEF guidelines) in the stagnant samples collected from the nearby
premises. It may be inferred that there is every possibility of leakage or

runoff from iron oxide sludge from the company to the nearby premises.
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It is respectfully submitted that the analysis results also reveal that pH value of
sludge from new iron Oxide pond observed as | which is highly acidic and falls
under the hazardous waste category. As per the Hazardous & Other Waste
(Management and Transboundary Movement) Rules, 2016 “The occupiers of
facilities may store the hazardous and other wastes for a period no! exceeding
ninety days.” Also the company cannot extend the period of 90 days as there is a
common treatment storage disposal facility (Common Hazardous Waste Treatment
and Disposal Facility (CHWTSDF) of M/s. KEIL located at Ambalamugal) within
the state . The shifting of entire hazardous waste to the CHWTSDF located nearby
should be done in accordance with the Hazardous & Other Waste (Management
and Transboundary Movement) Rules, 2016 as amended. But the company has
reported that they are awaiting for approval from the Government for the same.
llence it is recommended to dispose the hazardous waste by constructing an onsite

secured landfill.

It is respectfully submitted that the basic findings of the committee regarding the
matler were shared with the company authorities, in compliance to the Hon’ble
NGT order dated 29.08.2022.The company authorities informed that their internal
R & D team has developed a new technology of converting acidic iron oxide
sludge into neutral metallic iron and the samples are sent to some steel industries
and waiting for their response for utilizing as raw material. The R & D wing of

M/s. KMML also came up with additional techniques which are under trial run.

-
- -

One technique was tested wiithin the company and found successful. As a short
term measure, trial for remediation of affected land is under progress and the same
will be implemented to remediate the land outside the company premises, upon
successful results. The company reported that acquisition of 76 acres of affected

land around the cumpanyﬁ%ﬁw%ﬁ highly acidic stagnated water in the nearby
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locality may also be considered. Earlier 183 acres were identified and out of that
76 acres were the most affected area and the company have active plan to take up
that land. M/s KMML is still in the process of implementation of short term and

long term measures.

It is respectfully submitted that M/s KMML submitted time bound action plan for
implementation of various short term and long term remedial measures and the
Joint Committee verified the same and provided specific remarks. Joint Committee
filed a detailed report before the Hon'ble NGT on 31/01/2022. The upgradation of
the existing effluent treatment system, placing of sign boards at all the suitable
places to avoid human/ animal contact with the polluted stagnant water bodies,
permanent capping of the existing storage ponds or shifting of entire hazardous
waste to the CHWTSDF, construction of garland drain along the industry premises,
lime treatment in the existing dump yards and surface water contaminated areas,
regular water supply and periodical health camps to the affected people,
implementation of the R & ID Options for utilisation of iron oxide sludge, detailed
assessment of affected areas for remediation of contaminated site as well as ground
water as well as feasibility of acquisition of affected land and connection of the
tube wells with tamper proof flow meter are the recommendations of the Joint
Committee before the Hon'ble NGT. The report of the joint committee filed in this

case is produced herewith as Annexure 3.

It 1s respectfully submitted that during the inspection held on 17/10/2022 and
9/12/2022, the Board had noticed that the unit is not complying with some of its
consent conditions .Hence the Board had issued directions to the unit vide letter
No.PCB/RO/KMML/NGT-OA NO. 502/2022 dated 04/02/2023 to comply with

conditions such as to k;:ep the quality of treated effluent with the consent norms, to
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provide pH measurement facility at the outlet and maintain the records, to install
the water meter to record the consumption of water, to install and maintain
CAAQMS and OCEEMS and to furnish action taken report in this regard. Copy of

the direction issued to the unit is submitted as Annexure 4.

Mean while the unit has proposed Geotube technology for sludge management
which includes dewatering and storage of sludge in Geotubes. The technology
heing a new one the Board has directed the unit to present the details of technology
before the technical committee of CPCB for approval vide letter dated 08/12/2022.
The copy of the letter is produced as Annexure 5. Accordingly the proposal

submitted by the unit before CPCB for approval.

It is respectfully submitted that the company had also requested the Board for
shifting iron oxide residue to M/s Miracle Sands &Chemicals. Miracle Sands
&Chemicals informed that they have obtained only Consent to Establish from
INPCB .Consent to operate will be issued only after inspecting the production of
iron oxide concrete bricks from iron oxide residue for which a trail run needs to be
conducted. Hence they requested Lo issue Authorisation as per Hazardous & Other
Waste (Management and Transboundary Movement) Rules, 2016 for interstate
transport of iron oxide sludge for conducting trial run. State PCB had sought
advice to CPCB regarding the permission for interstate transport of Iron oxide
sludge for manufacturing concrete bricks based on the detailed project proposal
submitted by M/s Miracle Sands & Chemicals vide letter dated 24/09/2022.Copy

of the letter is submitted as Annexure 6. The reply from CPCB is being awaited .

It is respectfully submitted that M/s. KMML shall ensure the implementation of all
the action plans and the recommendations of the Joint committee in a time bound

manner and the same shall be monitored by the Board,
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It is respectfully submiited that further action on the proposals for sludge

management will be taken by Board in compliance with advice from CPCB.

All the facts stated above are true to the best of my knowledge information and
belief.

Dated this the 7" day of February, 2023.

Iy |

/';:,r' : Chief Environmental Engineer,

(= RectonaL ariici 15 Kerala State Pollution Control Board,
Q‘;: Regional Office, Thirnvananthapuram.
W f o

‘\‘.’ff»;;;._.-_‘_ | SREEKALA S.

Chiel Environmental Engineer
Solemnly affirmed and signed by the deponent who is known to me on this

the 7" day of February 2023.
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———  KERALA STATE POLLUTION CONTROL BOARD

ﬁ GirO® uomuadm aellmilaosm ®IOLamem SerloHad

Pattem P.0O., Thiruvananthapuram — 695 004
nigo all.é., WIBUMTAN)Do - 695 004

PCB/HO/SEE-1/NGT/O.A.No.502/2022 Date: 15/09/2022

AUTHORISATION

Sub: OA. No.502/2022 before the Hon'ble NGT

The Chief Environmental Engineer, Regional Office, Thiruvananthapuram is

hereby authorized to represent the Board in the above 0.A.

For and on behalf of the
KERALA STATE POLLUTION CONTROL BOARD

CHAIRMAN
T
'9/ The Chicf Environmental Engincer

Regional Office
Thiruvananthapuram

AR
7 Copy to:

o

tl:l"'\wﬂ 1. The Environmental Engineer
Legal Cell, Emakulam
2. The Environmental Engineer . = o
s S50, SR District Offieé, Kollam = = "% o - fire

3. Adv. Jogy Scaria
Advocate-on-Record
Supreme Court of India
SB-41, Sophia Apartment, f
Abhaykhand-4, Indirapuram (
Ghaziabad, UP-201010 \

(0) 01704264302

i !

SREEKALA S.
Chief Environmental Engineer
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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL

PRINCIPAL BENCH, NEWDELHI

IN

ORIGINAL APPLICATION NO. 502 of 2022

Petitioner t  Padmakumar

Versus

Respondent(s) : The State of Kerala

- -

REPORT OF THE JOINT COMMITTEE FILED BEFORE THE
HON’BLE NATIONAL GREEN TRIBUNAL, PRINCIPAL BENCH,
NEW DELHI IN THE MATTER OF O.A. NO. 502/2022.

1. Background

The Hon'ble National Green Tribunal (NGT) Principal Bench, New Delhi has
registered O.A No. 502 of 2022 based on a letter petition received from
Sri. Padmakumar regarding pollution caused by M/s. Kerala Minerals and Metals
Limited (hereafter referred as M/s. KMML,) situated in Chavara, Kollam District,

Kerala The Hon'ble NGT vide order dated 29/08/2022 had constituted a Joint

Committee comprising of; ,:_,_-;'q:‘f._i‘l 08 >y
.II_.:..Q_.._- ’ . ".-:-' ‘:"ﬁ

e
f"‘-r I,r
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2. Central Pollution Control Board R
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3. State Pollution Control Board
4. State Wetland Authority
5. Dustrict Collector, Kollam

The State Pollution Control Board is the nodal agency for co-ordination and
compliance. Mrs. Sreckala S., The Chief Environmental Engineer, KSPCB,
Regional Office, Thiruvananthapuram has been nominated as a member of the
above Committee and to represent Kerala State Pollution Control Board vide
proceedings No. PCB/HO/SEE-1/NGT/O.ANO.502/2022 dated 15/09/2022.

The Hon'ble NGT has directed the committee to meet within two weeks,
undertake visits to the site, look into the grievances of the applicant, associate the
applicant and representative of the concerned project prumnﬂﬁl, verify the factual

position and submit its report within one month,

Kerala State  Pollution Control Board being Nodal Agency for ecnsuring
compliance to the Hon'ble NGT order dated 29.08.2022, filed an inferim status
report before Hon'ble NGT vide email dated 29.11.2022 secking additional time
for filing report of the Joint Committee. Hon'ble NGT further passed order on
13.12.2022 in the said matter and relevant portion of the Hon'ble NGT directions
is reproduced below;-

2, The Joint Committee is directed to submit its further report by 31.01.2023 by
email at judicial-ngt@gov.in preferably in the form of searchable PDF/OCR
Supported PDI and not in the form of Image PDF.

11.  List for further consideration on 06.03.2023.

Copies of the Hon'ble NGT orders dated 29.08.2022 ¢nd 3. 12.2022 are enclosed

as Annexure-1 and Annexure - 2. ﬁ’éj\ g ,‘
(s/ " ‘:F ?,
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2. About the M/s, KMML Industry, Process, Effluent Treatment and

Waste Management - Overview

M/s. KMML, is a fully integrated rutile grade titanium dioxide plant under
Governnient of Kerala and its TiO, pigment unit was commissioned in 1984 at
Sankaramangalam, Chavara, Kollam, Kerala with a titanium dioxide
manufacturing capacity of 1459.125 TPA, Presently, the industry is involved in

manufacture of Gtanium dioxide at 100 TPD (average). Satellite imagery of M/s

KMML including the waste disposal arca is depicted in Figure.1 below.
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Figure 1, Satellite Imagery of M/s KMML including the Waste Disposal Area
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2.1. Titanium Dioxide Manufacturing Process

M/s. KMML produces titanium dioxide from ilmenite mineral ore through the
chloride process. The units in the titanium pigment factory include Ilmenite
Beneficiation Plant, Chlorination Plant, Oxidation Plant and Pigment Finishing
Unit. In the ilmenite beneficiation plant the raw Ilmenite containing 58 -60% of
Titanium Dioxide is beneficiated to 90% Titanium Dioxide content. The major
operations in Ilmenite Beneficiation Plant include Roasling/ Reduction, Digestion/
Leaching and Calcination. In the acid regeneration plant the spent leach liquor
from digester is processed in a spray roster in which the liquid spray entering the
fumace is atomized at high temperature (650 1o 850°C) in presence of air. The
spent liquor then decomposes to solid metallic oxides and Hydrochloric Acid. The
acid is absorbed in water and pumped back for digestion. The metallic oxides,
mainly iron oxide, are slurried and stored in secured ponds. In the chlorination
plant Beneficiated Imenite from Ilmenite Beneficiation Plant is chlorinated to
produce Titanium Tetra Chloride. In the oxidation plant the Titanium Tetra
Chloride is vaporized, preheated and oxidized with oxygen to produce raw
Titanium Dioxide pigment at high temperature (1050°C). The by-product chlorine
is recycled to the chlorination plant. Raw titanium dioxide is slurried and pumped
to the pigment finishing unit. In the pigment finishing unit the treated slurry is
then washed and filtered. The filter cake is then subjected to drying to drive off
the moisture followed by micronization. The micronized final pigment is then
bagged using an automatic bagging machine. A present, for production of Ti0,
pigment, raw materials consumption i.c., ilmenite mineral ore (1.65 MT of raw
ilmenite/ MT of Beneficiated Tlmenite (BI) -120 TPD of BI), Chlonine (0.115 MT
of makeup chlorine/™T of TiCl, — 270 TPD of 1Cly). Hydrochlorie acid (0.85
MT ol makeup acid/ MT of Beneficiated I]IIILDHL- 120 IPD of BI). Water
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consumption (6912 m'/day). TiO, pigment Manufacturing process details is given

in Flgure.2.

Figure.2. TiO; pigment Manufacturing Process

2.2, Status of Integrated Consent to Operate issued to M/s, KMML under
The Environment (Protection) Act, 1986

The unit is having an integrated consent to operate including authorisation renewed
on 13/09/2021 with validity up to 31/07/2025 for TiO, production of 120
tonnes/day (TPD). As per integrated Consent issued to M/s, KMML, the industrial
unit is categorised as Red Category, total water consumption is 11,728 m/day

from 14 tubeWells Tocated within the industry premises and the maximum quantity

5 r
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of treated effluent discharged into the sea shall not exceed 4800m’/day. Also, as
per the consent condition, the unit shall install pH online measurement facility at
the outlet, water meters shall be fixed to record consumption of water. Also, the
process sludge i.e., iron oxide sludge (21.1 Category) quantity SO TPD shall be
stored in secured lined ponds and thereafter dewatered and disposed in Common
Treatment Storage and Disposal Facility (CTSDF) at Kochi. CAAQMS
(Continuous Ambient Air Quality Monitoring Station) and OCEEMS (Online
Continuous Effluent and Emission Monitoring System) shall be installed and
record maintained. The discharge norms of treated effluent prescribed under the
Intcgrated Consent to Operalte issued to M/s. KMML is given in the Table 1
below.

Table 1. Tolerance Limit of Treated Effluent Prescribed to M/s. KMML

S1. No. Characteristics Unit Tolerance Limit

1 [pH ' mg/l (Max) 5.50 10 9.0

2 Suspended Solids mg/l (Max) 100

3 Oil & Grease mg/l (Max) 20

4 Total Residual Chlorine (as CI) mg/l (Max) 1.0

5 Total Chromium(as Cr) mg/l (Max) 2.0

6 Zine (as Zn) mg/l (Max) 15.0

(57 Titonium (as i) mg/l (Max) 5.0 =

8 Lead (as Pb) mg/l (Max) 20

9 Vanadium (as V) mg/l (Max) 02

10 Manganese (as Mn) mg/l (Max) 2.0

11 Iron (as Fe) mgfl (Max) 30
12 | Toal Heavy Mewals | mgd(Max) | 70

‘eﬁ“‘l 4 [' N
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2.3. Water Consumption and Wastewater Effluent Treatment

As per the information provided by M/s KMML, there are 14 ground water tube
wells within the industry premises of M/s. KMML. Presently, the water
consumption is reported to be about 6912 m*/day, Waste waler generation is 3642
m’/day (Maximum) and a maximum of 1200 m'/day of treated effluent from the
existing ETP is discharged through the approved outlet into the sea from the ETP
settling pond. The details of water consumption and material balance are submitted
as Annexure 3 & Annexure 4 respectively, The flow diagram of ETP operated
by M/s. KMML is shown in Figure. 3.

SREEKALA S,
tal Engincer
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Figure 3. Flow Diagram of Effluent Treatment Plant operated hy M/s KMML

As per the information provided by M/s.KMML, at present the wastewater effluent
is generated at about 3642 m'/day, as a part of the TiO, manufucturing process.
Effluent from all the process units ( i.e., mainly ilmenite beneficiation plant, acid
regeneration plant, and pigment production plant) are pumped (o the primary
neutralization tank (PNT) and neutralized with the lime scrubber provided. pH is
monitored in the PNT and is maintained around 4-5 by the addition of lime
solution and the retention time is aboul 60 ity “;'l\\"l\m: liquid in the primary
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neutralization tank overflows into the secondary neutralization tank. In addition to
the overflow from the primary neutralization tank, the effluents from various units
of the pigment production plant (pH less than 4.5) are fed into the secondary
neutralization tank. Overflow from primary neutralization tank, bleed lime from
scrubber, effluent from area sump, effluent from solid waste tank and lime from
lime preparation plant are the effluents ncutralized in secondary neutralization
tank. The retention time of the contents in the tank is around 25 minutes to 35
minutes and pH is maintained at 7-8. Neutralized Effluent is pumped to holding
ponds. The treated effluent in the pond is periodically pumped to sea. It was
reported by the industry that the quantity of lime added is about 40-50 MT/day.
However, pH meter and neither OCEEMS including flow meter not installed to the
outlet before discharging of treated efflient in to the-sea, for real time assessment

of compliance to effluent discharge norms and total effluent discharged in to sea.
2.4. ETP Waste and Iron Oxide Waste Management Scenario

M/s. KMML used to generate iron oxide sludge from acid regencration plant at
about 1451 TPA in the vear 1985 and ETP sludge from the Effluent Trcatment
Plant, at around 729 TPA in the year 1984 and the generated wastes were stored
within the industry premises in two number of old iron oxide ponds (claimed to
have single LDPE liner with brick limng beneath) as well as two old ETP sludge
ponds, which have alrcady been filled and are not capped (as per CPCB guidelines
issued in February 2001). As per M/s. KMML total quantum of iron oxide sludge
stored in two old ponds was about 2,00,000 MT generated during the period 1985-
2008 and ETP sludge from the Effluent Treatment Plant stored about 2,00,000
Metric Tonnes  generated during the period 1984-2008, within the industry

premises. As per mtmmatmn [)H]"u’l;d'l.d by M/s. KMML, the dimensions of the old
P 1%[' ] “ r

ponds are given ',@1’49 Table 2 M“W
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Table 2: Dimensions of Old Ponds within M/s, KMML Premises

165

SLNo | Pond Dimensions in | Area Waste
metres Stored

Depth  in
metres

I Iron oxide pond | 80x168 13440 sq.m. |45 ol

2 | Iron oxide pond 11 71x174 12354 sqm. |45

3 ETP settling pond | 69x267 18423 sqm. [ 4.5

4 ETP settling pond II 17x246 18942 sq. m. |45

At present, as informed by M/s. KMML, TiO, pigment production is about 100
TPD and in the process, the iron oxide sludge from acid regeneration plant is
generated (around 75 Tonnes per day (TPD) and ETP sludge from the Effluent
Treatment Plant (around 5.0 TPD). Both iron oxide and ETP sludge are presently
stored separately in two ponds constructed above the ground level with a liner
system, in the year 2008. Capacity of the iron oxide pond constructed above the
ground level is 1,35,200 m" and whereas the ETP pond capacity is 2,76,560 m’
and at present, the capacity of the iron oxide and ETP sludge ponds are almost

exhausted.

As per the records of District Office , Kollam, during the late 80’s and early 90s
due to failure of the liner of the iron oxide pond of the industry, acid from sludge
pond had leaked into soil causing pollution of the soil and groundwater of the
nearby arca. Following this, a numbcr of cases were filed against the industry
before the Hon'ble Court of Kerala and the Hon'ble NGT. These underground
ponds were abandoned in 2008 and a new pond (pond 3) was constructed. The
details of the new ponds constructed in the }L&ﬂ:@ﬂl}ﬁ shown in Table 3 below.
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Table 3: Details of New Iron Oxide Sludge Pand and ETP Pond Constructed
in the year 2008

Details Iron Oxide Pond ETP Pond
Area 33800 m* 34570 m’
Depth K 4 m 8 m
Solid storage capacity 101400 m’ 241990 m’
Total capacity of pond 135200 m’ 276560 m’

M/s. KMML vide letter dated 08/01/2018 had requested Chairman, Kerala SPCB
to temporarily transfer and store the iron oxide sludge from new pond (after
neutralization maintaining a pH around 5) to the old ponds providing proper lining
(with HDPE) and other precautionary measures and the Kerala SPCB had granted
in principle clearance for the removal and transfer of iron oxide from pond no. 3 to
pond no. 1 in strict compliance with directions issued in May 2018. Meanwhile,
the company had obtained Integrated Consent to Establish (ICE) on 3/10/2018 for
construction of a new iron oxide pond, but the work is not yet started. The
company again requested for the temporary transfer of ron oxide from pond 3 to
pondl and pond 2. As per the meeting held on 06/11/2019, it was decided that the
request cannot be permitted as pH of the slurry in the old pond was around 2 as per
the report from Environmental Engineer, District Office, Kollam. During March
2020, the industry again requested to issue sanction for iron oxide sludge to M/s
Miracle Sand and Chemicals, Tuticorin for processing the same in their facility at

Tuticorin, Tamil Nadu. But the Board denied their request on 26/06/2020 as the
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iron oxide sludge is not exempted from Hazardous waste category, Later as per the
request from KMML, the Board had issued In- Principle Clearance vide letter
dated 05/04/2021, for the removal and transfer of iron oxide from new pond to old
pond, existing within the company premises, in strict compliance with the

following directions.

1 The storage capacity and safety aspects of old pond shall be assessed and
quantity beyond the capacity shall not be transferred.

2 The pH of transferring material from new pond shall be checked and
nentralized at each time of transfer,

3 While transferring, the structural stability of the tanks shall not be
affected. )

4  The material shall be transported in leak proof vchicl'c and shall not spill
over the plant premises.

5  The safety aspect shall be ensured at cach stage by the Concerned Safety
Department.

Since the third pond is reported to be almost completely filled and in the light of
the upcoming monsoon scason, the Board restricted the permission, for transfer of
iron oxide sludge, to the monsoon season as per the decision in the meeting held on
16/05/2022. After receiving repeated complaints from nearby residence of
Panmana, Chittoor and nearby areas of M/s. KMML,, the Board had inspected the
unit and not permitted the transfer of iron oxide sludge from new pond to old pond.
It was reported by industry that 22500 MT of iron oxide is transferred from new
pond to old ponds till now. The Board Vide letter dated 23/08/2022, issued
dircctions to transfer the iron oxide slurry to M/s. Kerala Enviro Infrastructure
Lamited (M/s.KEIL) for scientific disposal in accordance with the Hazardous and

Other Waste (Management & Transboundary Mﬂ;{:wq #}'L-" 2016 as well as
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guidelines issued by CPCB., But the industry has reported that they have not
initiated disposal of iron oxide to common TSDF as this activity was kept in
abevance from 08/08/2014 as directed by the Kerala State Government and
presently awaiting reply from Principal Secretary regarding the review of
transportation and disposal of iron oxide from M/s. KMML. to Common Hazardous
Waste Treatment and Disposal Facility (CHWTSDF) of M/s. KEIL located at
Ambalamugal.

It was reported that about 1,70,454 MT of ETP sludge generated from April 2011
to March 2022. M/s. KMML had obtained permission from Kerala SPCB vide
letter No. PCB/HO/KLM/ICO/08/08 dated 26/06/2020 for transfer 50,000 MT of
ETP sludge to M/s. Miracle Sands & Chemicals, Tuticorin for processing and
utilization. 10000 MT was already .transferred during the month of June 2020, but
they could not transfer the entire quantity due to Covid pandemic situation.
Permission was granted by the Hon'ble Chaiman vide Iletter No.
PCB/HO/KLM/MIRACLE SANDS & CHEMICALS/2020 dated 22/08/2022 to
M/s. Miracle Sands & Chemicals, Tuticorin for collection and transportation of the
remaining 40000 MT of ETP sludge from M/s. KMML before 31/03/2023 without
causing any environmental pollution and by taking necessary precautionary

measures following the guidelines as applicable.

3.  Initiatives of Kerala State Pollution Control Board including Joint
Committee Meetings and the Field Visit | '

In compliance with the Hon'ble NGT order dated 29.08.2022 passed in O.A. No
502/2022, Kerala State Pollution Control Board organised first meeting of the
joint committee on 11/10/2022 through Video Conference in the chamber of Chief

Environmental Engineer, KSPCB, Regional Office, Thiruvananthapuram.

SRELEERKALA S
Chief Environmental Engineer
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As per the decisions taken in the first meeting, joint committee visit to
M/s KMML industry and its premises was organised on 17/10/2022 to hear the
complainant and the industry representatives. During the visit , the joint committee
also gave an opportunity to Sri. Padmakumar, the applicant in O.A. No. 502/2022
and heard the grievances of the applicant and the nearby residents. The Joint
Committee also visited the affected areas such as Panmana, Chittoor, near the
storm water discharge point of M/s. KMML, a nearby canal leading to Ashtamudi
Estuary and Porookkara and the Vattakkaval and nearby affected residential areas
in the presence of the applicant (Sri. Padmakumar). During the visit of Joint
Comunittee to the surrounding affected residential arcas, the officials of Kerala
State Pollution Control Board also collected 18 number of water samples which
include surface wafcr!sta@hant water/ground water and the sampling locations are

shown in Figure 4,

Location details of the water samples collected during the visit of Joint Committee
18 given in the Table 4 below.
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Figure 4. Water Sampling Locations dated "11".1_.0.2022
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Table 4. Location Details of the water samples collected during the visit of

Joint Committee on 17/10/2022.

SAMPLE
NUMBER LOCATION POINT LATITUDE | LONGITUDE
KIMK] | Stagnaat water & sorth side of KMML 9.007583 76.532935
,backside of Hind Erectors Engineering
Workshop(near home) in Panmana ward
KLMK3 | Stanant watey o ok tide of KMML 9.007121 76.533434
(backside Hind Erectors Engincering
Warkshop) in Panmana ward
Canal near MS Plant (drainage joining
3 2
KIMK Soiat) i Mekkad Ward 9.000452 ?ﬁ,$24235
KLMK4 T S Canal (while boating) 2.00666667 765211111
KLMK5 Stagnant water in Chittoor ward 9.018808333 76.5266111
KLMKG S[agm[ water near the house of Mr. 9.013319 76.521565
Benedict, Mary Mandiram ,Chittoor, Panmana
KLMK7 | Stagnant water near the house of 9.004451 76.5238962
Mr. Anandan, Vaishnokrpa, Chittoor, Panmana
KLMKS | Drainage water in frontof the house of Mr. 9004957 76.52458
Ajikumar,Aji Nivas Chittoor, Panmana
KLMK9 Front side of Kamnga}'il 9. 0058 76.525936
temple. Chittor, Panmana.
Panmana
KLMKI11 | North side outside KMML(storm water drain 9.006509 76.530682
pipe from KMML. compound
KLMKI12 Point near Vattakayal 2.014487 7652901
KLMKI13 | Supematent from ETP of KMML 9.00485 16.52836
KLMK14 | Approved discharge point of KMML ( sea 9.001358 76.521407
discharge)
KLMKS! | Sludge from KMML near ETP pond 9.004221 70.535363
Well water from
KEMKWI | SasidharanPillai, Thengumpally, 9.00125 76.52828
Chitroor,Chavara =y
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SAMPLE
NUMBER LOCATION POINT LATITUDE LONGITUDE
KLMKW2 Well water from 9004408 76.528048
Babu,BabuSadhanam,Chittoor ,Chavara
Well water from Mohanan
KLMK i l 76.5 3
Wa Pillai.Edapallil Panmana,Chavara AR 8.8
KLMEW4 | EMML Tube Well no-2 9.002332 76.530296
KLMKWS | KMML Tube Well no-4 ki 9.002102 _‘1551413[1
KLMEWEG KMML. Tube Well no-8 S.001671 76.531779

The stagnant waler samples were collected from North side of M/s KMML in
Panmana, Chitoor, near the house of Mr. Benedict and Mr. Anandan in Chitoor,
front side of Karungayil temple and right side of Gurumandiram, Chittoor. The
samples were collected from Canal near MS plant in Mekkad ward, T S canal
(while boating), drainage in front of the house of Mr. Ajikumar, North side of M/s.
KMML (storm water drain pipe from M/s KMML compound), point near
Vattakkayal. The committee also inspected the industrial unit and the samples from
the ETP pond (supernatant), Iron Oxide Sludge pond and approved effluent
discharge outlet point of M/s. KMML were also collected.  Photographs taken
during the site visit and satpling in the vicinity of human habitation around M/,
KMML on 17.10,2022 sit depicted in Figure 5 to Figure 9 below,
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Figure 6. Interaction with local public on 17,10,2022 by the Joint Committee

Figure 7. Sampling of stagnant water and well water near M/s KMML
onl7.10,2022
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Figure 9. Sample collected at the effluent discharge outlet of M/s, KMML in
to sea on 17.10.2022

The water and sludge samples collected were forwarded to Central Laboratory,

KSPCB, Ernakulum and the digested samples were sent to Regional Lab of

Regional Directorate, CPCB, Bengaluru for further analysis of gencral parameters
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and heavy metals respectively, The analysis results of the samples collected during
Table 5, 6, 7 &8 in

the Joint Committee visit on 17.10.2022 are given in

subsequent paras.

Table 5. The Analysis Results

of the stagnant water samples collected on

17/10/2022,
SL Sample Sample Parameter Observed Limits as per
No code Location Value MoEF
guidelines™*
pH 2.30 5.5-9.0
Total Suspended T08.00 Nil
solids
Oil & Grease BDL Nil
Total Residual BDL Nil
Chlorine
Stagnant water | Conner BDL 3m
at north side of FFE, s
Jbackside of | Total Chromium BDL 2 mg/L
1 KLMK 1 Hmd_htnc_turs s T434.00 3 mg/L
Engineering \ B
Workshop (near Manganese 30.90 2 mg/L
% home) in o | Nickel BDL 3 mg/L
TRV BDL 0.1mg/L
Zinc 7.00 S mg/lL
Arsenic BDL 0.2 my/L
Vanadium 0.57 0.2mgll.
Titanium BDL Nil
ity li2e N pH 2.10  55-90
Slﬂg“_ant wWaler Total Szlq;tndﬂd _Eiﬁﬁ"}' Nil
at north side of | solids
KMML 0il & Grease BDI. Nil
2 KLMK 2 {bnc!c:iide Hind ["Total Residual BDL Nil
% Erectors | Chlorine ]
ngineering r BRI, 3 mg/L
Workshop) in CDPPE Y
Panmana ward | Cadmium BDL 2 mg/L
Total tﬁﬂ‘ Coch BDL. 2m
/iﬂk@ A :1'.\““ E’L —
18/ 7\
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SL Sample Sample Parameter Observed Limits as per
No code Location Value MoEF
. guidelines**
Iron 352800 3 mg/L.
Manganese 102.00 2 mg/L
Nickel BDL 3 mg/L.
Lead BDL 0. 1mg/L
Zinc BDL S mg/L.
Arsenic BDL 0.2 mg/L
Vanadium 0.89 0.2 mg/L.
Titanium BDL Nil
pH 2.40 55-90
Total Suspended 187.00 Nil
solids
Oil & Grease BDL Nil
. Total Residual BDL Nil
Chlorine
Copper BDL 3 mg/L
] o Cadmium BDL 2 mg/L.
Canal near MS | i BDL 2 mglL
3 KLMK 3 Plant (drainage
; joining point) in | Iron 294.00 3 mg/L
Mekkad ward - Fyposanese 12.70 2 mglL
Nickel BDL 3 mg/L
Lead BDL 0. 1mg/L
Zine BDL 5 mg/L
Arsenic BDL 0.2 mg/L.
Vanadium 0.17 0.2 mg/L.
Titanium BDL Nil
pH 290 55-90
Total Suspended 193.00 Nil
solids
TS Canal Oil & Grease BDL Nil
4 | KLMK & | pite hoating) | Total Residual BDL Nil
Chlornne
Copper BDL 3 mg/L
Cadmium _,f"-.,;‘..ﬂiﬂlﬂ[f N 2 mg/L
; ,r__,-:'v: "?__ = — \12-.'_ =
7 3 g
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SL Sample Sample Parameter Observed Limits as per
No code Location Value MoEF
guidelines**
Total Chromium BDL 2 mg/L.
Iron 78.23 3 mg/L.
Manganese a2 2 mg/LL
Nickel BDL 3 mg/l.
Lead BDL 0. 1mg/L
Zinc 0.34 5 mg/L
Arsenic BDL 0.2 mg/L
Vanadium 0.41 0.2 mg/l.
Titanium BDL Nil =
pH _ 240 55-9.0
Total Suspended 174.00 Nil
Solids
Oil &' Grease BDL Nil
Total Residual BDL Nil
Chlorine _
Copper BDL 3 mg/L
Cadmium BDL 2 mg/L
s ; S B wikke Total Chromium BDL 2 mp/L.
KLMK in Chittor ward | Iron 286.00 3 mg/L
Manganese 14.60 2 mg/l.
Nickel BDI. 3 mg/l.
Lead BDL 0. 1mg/L
Zinc 119 5 mg/L
Arsenic T BDL. 02 mg/L
Vanadium 0.17 0.2 mg/L
Titamum BDL Nil
i HETH 2al ) 5aa90
Stagnant water | Ty Suspended 35100 Nil
near the house | §alids
of Mr. Qil &' Greasc BDL Nil
9 | ELMKS | i . | : =42 e
Man{!imm.Chitl Tﬁml .Rl.'.'h‘.l.dtlll]. BDL Nil
or,Panmana Chlorine :
- Copper et BDL 3 mg/L.
A
A '-','-J_:"
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o il o
v//8 || ReGIONAL OFf1CE }_) h2
1.5; \ i _f,"a
SREEKALA S. ‘c;;?\. &/

Chief Envitummental Engineer

o
T

o L i

nY
1]



SL | Sample Sample | Parameter Observed | Limits as per
No code Location Value MoEF
guidelines**
Cadminm BDL 2 mg/lL
Total Chromium BDL 2 mg/L
lron 279.00 3 mg/l.
Manganese 12.50 2 mg/L
Nickel BDL 3 mg/L
Lead BDL 0.1mg/L
Zinc 2.59 5 mg/L
Arsenic BDL 0.2 mg/L
Vanadium 014 0.2 mg/l.
Titanium BDL Nil
pti 2.50 3.5-90
| Total Suspended 310.00 Nil
_Saolids .
Oil &' Grease BDL Nil
“Total Residual | BPL Nil
Chlorine -
Copper BDI. 3 mg/L.
Stagnant water | Cadmium BDL 2 mg/lL
near the houge :
3 NFFVL o .Tml Chmmtgm BDL 2 mg/L
7 KLMK Vaishnokripa, | lron 200.00 3 mg/L
Chittor,Panman | Manganese 9.70 2 mg/L
A Nickel EDL 3 mg/L
| Lead BDL 0.1mg/L
Zinc 1.39 5 mg/l.
Arsenic BDL 0.2 mg/L.
Vanadium 0.17 0.2 mg/LL
Titamum BDL Nil
pH 230 55-90
Drainage water | Total Suspended 2063.00 Nil
in front of the | Solids
8 | ximkg | houseof Mr. [ Ol & Grease BDL Nl
Allkumer Al ' — —
Nivas.Chittor, Total Residual BDL. Nil
Panmana Chlorine
Copper joiiBBL 3 mp/l.
23 2
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SL Sample Sample Parameter Observed Limits as per
No code Location Value MoEF
guidelines™*
Cadmium BDL 2 mg/l.
Total Chromium BDL 2 mg/L
Tron 416.00 3 mg/L.
Manganese 15.20 2 mg/L.
Nickel BDL 3 mg/L
Lead BDL 0.1lmg/L
Zine BDL 5 mg/L
Arsenic BDL 0.2 mg/L
Vanadium 0.24 0.2 mg/l.
Titanium BDL Nil
pH 2.50 5.5-9.0
Total Suspended 407.00 NIl
Solids
Oil &' Grease BDL Nil
Total Residual BDL Nil
| Chlarine
Copper BDL 3 mg/L
Stagnant water | Codmium BDL 2 mg/L
in front side of | Total Chromium BDL 2
9 KLMK 9 Karungayil
somple Chiitooc, Tron 182.00 3 mg/L.
Panmana. Manganese 6.34 2 mg/L
Nickel BDL 3 mg/LL
Lead BDL 0. Img/l.
Zine 031 5 mg/l.
Arsenic BDIL 0.2 mg/L.
Vanadium 0.12 0.2 mg/LL
Titaninm BDL Nil
& ' pH 310 5.5-9.0
Stagnant water — -
in right side of ';::Iti::;sﬂtmpnmlm] 316.00 Nil
10 KLMK 10 | Gurumandiram, ——— — ]
Chitwor, | Oil & Grease BDL Nil
Panmana Total Residual [ BDL Nil
Chlorine _~wllll ¢y
3 e L
“-;ltf/ “\?f? ‘b":.'
24 -i.f'l ‘l,l":"_}'l:".
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SL Sample Sample Parameter Observed L.imits as per
No code Location Value MoEF
E guidelines**
Copper BDL 3 mg/L
Cadmium BDL 2 mg/L
Total Chromium BDL 2 mg/L
lron 624.00 3 mg/l.
Manganese 19.20 2 mg/L
Nickel BEDL 3 mg/L
Lead BDL 0.1mg/L
fine 2.60 5 mg/L.
Arsenic BDIL. 0.2 mg/L.
Vanadium 0.56 0.2 mg/L
Titanium BDL Nil
et pH 2.50 5.5-9.0
Total Suspended 115.00 Nil
Solids
O1l &* Grease BDL Nil
Total Residual BDL Nil
Chlorine =
Copper BDL 3 mg/L
North side | Cadmium ~ BDL 2 mg/L
o mﬁﬁm Total Chromium BDL 2 mg/L
water drain pipe | ron 378.00 3 mg/L
from KMML | Manganese 15.80 2 mg/L.
compound. | Il BDL T mg/l.
Lead BDL 0.1mg/L
Zinc 2.90 5 mg/.
Arsenic " BDL | 02mgL
Vanadium 0.47 0.2 mg/L
Titanium BDL Nil
pll 3.00 55-9.0
Total Suspended 194.00 Nil
2 | kiMK 12 Euinl near g(?mlq L |
altakayal — [Ojl & Grease BDL Nil
Total Residual ULBDL Nil
2 ﬂﬁl 25 o LI 5
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SL Sample Sample Parameter Observed Limils as per
No code Location Value MoEF
puidelines**
Chlorine
Copper BDL 3 mg/L
Cadminm BDL 2 mg/l.
Total Chromium BDL 2 mg/L.
Iron 132.00 3 mg/LL
Manganese 5.00 2 mp/L.
Nickel BDL 3 mg/L
Lead BDL 0. Img/L
Zinc 120.00 S my/L.
- Arsenic BDL 0.2 mg/LL
“Vanadium 0.19 0.2 mg/L
' Titanium ~ BDL Nil

** Guidance document for assessment and remediation of contaminated sites in

India

Table 6: Analysis results of Supernatant from ETP pond and at the effluent discharge

outlet point of M/s. KMML into sea on 17/10/2022

SL | Sample | Sample Parameter | Observed | Limits as per Consent
No code Location Value issued to M/s KMML
pH 740 ~ 55.00
Total Suspended 80273 100 mgA
Solids
Oil & Grease BDL 20 mg/l
3 [ Total Residual BDL 1 mg/l )
KIMK Supematant | ool
! 13 f‘:l‘l'lﬁ“’ Copper BDI. il
Son dg Cadmium BDL nil
Total Chromium 22,40 2 mg/l
[ron 1818 3 mg/l
Manganese 2‘%@111“3‘{_ ; mg/l
f_g::‘\}.rf . $ ?1 .{}h
26 ] =/ X el
4 |
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SL. | Sample Sample Parameter Observed | Limits as per Consent
No code Location Value issued to M/s KMML
Nickel | 240 nil
Lead 0.90 2
Zine 6.10 15
Arsenic BDL nil
Vanadium 312 02
Titanium 268.0 5
pH 7.00 5590
Total Suspended | 4515 100 mg/l
' Solids 3
Oil &' Grease BDL 20 mg/l
Total Residual BDL 1 mgA
Chlorine _
Copper BDL | nil
Approved | Cadmium BDL nil
discharge ;
) KLMK point of Im'l Chromium 5.61 2 mg/l
14 KMML ( | Iron 301 3 mg/l
aea Manganese 1 420 2mg
dischar
e il iy BDL il
Lead BDL 2
Zinc 2.20 15
Arsenic BDL nil
Vanadium 5.87 02
Tuamum 41.60 5

Table 7: Analysis results of open well water collected near M/s KMML on 17.10.2022

SL Sample | Sample Location Value Acceptable
No corde Parameters Limit as per BIS
Drinking Water
Specification IS
| 10500-2012
Well water from | P 7.10 6.5-8.5
I | KLMKWI | SasidharanPillai, [Toul Suspended 26.00 Nil
| LT[ Aeeagumel, | Salids Lol |
7 NN
..'.i":_:' .-‘/ b f 3 1':\
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SL | Sample | Sample Location Value Acceplable
No code Parameters Limit as per BIS
Drinking Water
Specification IS
10500-2012
Chittoer,Chavara. | Oil &' Grease BDL Nil
Total Residual BDL 0.2 mg/l.
| Chlorine
Copper BDL 0.05 mg/1.
Cadmium BDL 0.003 mg/L
Total Chromium BDL 0.05 mg/l.
Iron 0.79 0.3 mg/L
Manganese BDL 0.1 mg/L
Nickel BDI. 0.02 mg/L
Lead BDL 0.01 mg/L
Zinc BDL S mg/L.
Arsenic BDL 0.01 mg/L
Vanadium BDL Nil
Titanium BDL Nil
pH 3.10 6.5-8.5
Total Suspended BDL Nil
Salids
 Oil & Grease BDL Nil
Total Residual BDL 0.2 mg/L
Chlorine
Copper BDL 0.05 mg/L
Well water from | Cadmium BDL 0.003 mg/L.
5 | kLmgwa | Babu Babu  Frotal Chromium B DL 0.05 mg/L
Gl Gy [ B {5 L
=X Munganese 243 0.1 mg/L
Nickel BDL 0.02 mg/L.
Lead BDL 0.01 mg/L.
Zine 0.11 5mg/L
Arsenic BDL 0.01 mg/l.
Vanadium 0.10 Nil
i Titanium BDL Nil
Well water from e i L
: ... | Total Sus 4191.0 Nil
3 | kumkws | Mo B soligs B 0 *
Pmnm£ C:I.;‘mra Oil & Grease BDL Nil
Total Residual 1+ .2 mg/L
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SL Sample | Sample Location Value Acceptable
No code Parameters Limit as per BIS
Drinking Water
Specification IS
10500-2012
Chlorine
Copper BDL 0.05 mg/L.
Cadmium BDL 0.003 mg/L
Total Chromium BDIL 0.05 mg/L.
Iron 225.00 0.3 mg/L.
Mangancse 1.00 0.1 mg/L
Nickel BDL 0.02 mg/L
Lead BDL 0.01 me/L.
Zine BDL 5 mg/l.
Arsenic BDL 0.01 mg/L
Vanadium BDL Nil
Titanium BDL Nl
Table 8: Analysis results of tube well water collected inside M/s KMML
SL No | Sample code | Sample Location Parameter Value | Acceptable Limit
as per BIS
Drinking Water
Specification IS
10500-2012
pH 6.70 6.5-8.5
Total Suspended | BDL Nil
Salids
Oil & Grease BDL Nil
Total Residual | BDL 0.2 mg/L
Chlorine
Copper BDL 0.05 mg/L
1 KLMKW4 KMML Tube Well F&5qminm BDL 0.003 mg/L
Bo-2 Total Chromium | BDL 0,05 m/L
Lron 270 0.3 mg/L
| Manganese BDL 0.1 mg/LL
"Nickel BDL 0.02 mg/L.
Lead BDL 0.01 mg/L.
Zinc BDL 5 mg/l.
Amsenic 0 [,BBL [ 001 mg/l
o -"{.':‘.::_‘
g N
ik (5 "o | 2} hq
SREEKALA 8. /5
- Chief Environme ntal Gongineer : \, 3/




185

SL No | Sample code | Sample Location Parameter | Value | Acceptable Limit |
as per BIS
Drinking Water
Specification IS
L’ 5 10500-2012
Vanadium BDL Nil
Titanium BDL Nil
pH 6.70 6.5-8.5
Total Suspended 11.0 Nil
Solids Al
Oil & Grease BDL Nil
Total Residual BDL 0.2 mg/L
Chlorine
Copper BDL 0.05 mg/L
Cadmium BDL 0.003 mg/L.
3 KimKkws | KMML Tube Well | Total Chromium | BDL 0.05 mg/L
U Iron 1.20 0.3 mg/L
Manganese BDL 0.1 mg/L
Nickel B DL 0.02 mg/LL
| Lead | BDL 0.01 mg/L
Zinc BDL Smgll |
Arsenic BDL 0.01 mg/LL
Vanadium BDL Nil
Titanium EDL Nil
pH 7.00 6.5-8.5
' Total Suspended | BDL Nil
Solids
Oil &' Grease BDL Nil
Total Residual BDL 0.2 mg/L.
Chlorine )
Copper RDL 0.05 mg/L
Cadmium BDL 0.003 mg/L
KMMIL. Tube Well | Total Chromium BDL (.05 mg/l.
ﬁ KLMEWS no-8 fron 0.49 0.3 mg/L.
Manganese BDL 0.1 mg/L.
Nickel BDL 0.02 mg/L
Lead BDL 0.01 mg/L
Zinc BDL | Smgn
' Arsenic BDL 0.01 mg/L
Vanadium | _BDL Nil
| Titanium /’;’i"sj- BDE, T ~Nil
/_'\'"{' : % ;{:}‘
o 3 \g)
:L' I. = 0Nay Uliing l:-:; | 5{:'
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Table 9: Analysis results of Iron Oxide Sludge sample collected on 17/10/2022

186

SL No | Sample code Sample Parameter Observed Value

Location (in mg/Kg except pH )
pH 1.80
Copper BDL
Cadmium BDL.
Total 377.85
Chromium

Iron Oxide Sludg Iron 173613.50
on Oxide Sludge -
l KLMKS|1 from KMML pear | Yanganese 2306.89

ETP pond Nickel BDL
Lead BDL
Arsenic BDL
Vanadium 544.90
Titaninm BDL

The analysis results of the samples collected during the visit of Joint Commitiee to
the affected residential areas on 17/10/2022 reveal that all the stagnant water
samples collected from the nearby premises of the indusiry, the canal near MS
plant, TS canal and near Vattakkayal had acidic pH in the order of 2-3. The
parameters such as Iron and Manganese were exceeding the limits in all these
locations. Zinc exceeded in Northern side of M/s. KMML in Panmana and ncar
Vattakkayal and Vanadium exceeded in some of the locations. The highest value of
Iron is found as 3528 mg/l at North side of M/s. KMMI. in Panmana ward. The
parameters such as Oil and grease, Total residual chlorine, Copper, Cadmium,
Total chromium, Nickel, Lead, Arsenic and Titanium for all the samples collected

outside the industry were Below Detectable Limit (BDL).
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The samples collected from the ETP pond (supernatant) and treated effluent
discharge outlet point of M/s. KMML shows neutral p" whereas the parameters
such as Total Suspended Solids, Total Chromium, Iron, Manganese, Vanadium,
and Titaniuin were exceeding the limits prescribed under the Integrated Consent to
Operate issued to M/s. KMML, which clearly indicates that the existing effluent

treatment plant is not adequate to comply to effluent discharge norms.

One of the well water sample (i.e., KIMKW2- Well water Jrom Babu, Babu
Sadhanam, Chittoor, Chavara) shows an acidic pH of 3.1 and the parameters such
as Iron and Manganese are exceeding the limits of BIS Drinking Warer
Specifications i.e., IS 10500:2012. The other two well water samples shows neutral
PH and the value of Iron exceeds BIS Drinking Water Specification.

The tube well water samples collected from M/s. KMML shows a neutral pH of
nearly 7 and also shows iron content. The tube wells are considerably deep and

could be the reason for neutral pH of the water.

The parameters such as Iron, Manganese, and Vanadium were present in the iron
oxide sludge sample. All these parameters were exceeding the limits {fas per MoEF
guidelines) in the stagnant samples collected from the nearby premises. it may be
inferred that there is every possibility of leakage or runoff from iron oxide sludge

[from the company to the nearby premises.

Kerala State Pollution Control Board organised meeting of the joint committee on
01712/2022 to discuss the analysis results of the samples collected during the visit
to affected areas on 17.10.2022, Kerala Statc Pollution Control Board officials

apprised the Joint Committee that

» The analysis results of stagnant water -:.ul]cct::d -on-17/10/2022 is compared

E'._.-..r by,
with MoEF&CC Guidance document f‘?f/ sssment” @d remediation of
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contaminated sites in India, with respect to surface water and the parameters
of well water is compared with the BIS Drinking Water Specifications (LS.
10500:2012).

The analysis of the stagnant water samples collected from the nearby area of
the company show acidic pH and presence of heavy metals. All the three
well water samples also show high concentration of iron and one sample
shows acidic pH. It is understood that the nearby area is polluted and the
well water are not fit for drinking purpose.

The storm water sample (KLMKI11) of the industry show acidic pH and
presence of Iron, Manganese and Vanadium which implies that the land
inside the industry is either polluted or there is a possibility of leakage /
spillage of iron oxide sludge into nearby area including Vattakayal.

The treated effluent sample from the industry shows total suspended sohids
and heavy metals above the limit specified which implies that the present
treatment system is not adequate enough to comply with the cffluent
discharge standards and requires upgradation.

The analysis of the stagnant water samples collected from the nearby area of
the company show acidic pH and presence of heavy metals.

All the three well water samples also show high concentration of iron and
one sample shows acidic pH.

It is understood that the nearby area are polluted and the wells are not fit for
drinking purpose.

The treated effluent sample from the industry shows total suspended solids
and heavy metals above the limit specified which implics that the present
treatment system is to be modified.

The analysis results of the collected effluent (h\LhilrgL sample revealed that

the parameters are exceeding the limits meys"qﬁh"'hhdéb\ﬁh: consent norms,
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and also existing effluent treatment system consisting of neutralization using
lime followed by settling tank, which is not adequate for removal of heavy
metals and also to comply with the effluent discharge norms. Therefore, the
existing effluent treatment system should be upgraded to ensure compliance
1o the consent discharge norms.

» Based on the observations made during the visit that there is every chance of
munoff from the existing iron oxide pond area especially during monsoon
resulting pollution of nearby land. In order to avoid this, scientific approach
should be followed in line with the guidelines issued by CPCB from time to
tme.

» KSPCB and the Members of the Joint Committee were of the view that
proper sign boards should be placed at all the suitable places to avoid
human/ animal contact with the polluted stagnant water bodies in the vicinity

of the human habitation.

As a follow-up of the decision taken in the Joint Committee meeting held on
01/12/2022, the basic findings of the committee regarding the matter were shared
with the company authorities, in comphance to the Hon’ble NGT order dated
29.08.2022.  Joint Committee meeting was also convened on 09/12/2022 at
M/s KMML and the Joint Committee held discussions with the officials of
M/s. KMML on the status of remedial measures (both short term and long term
measures) to curtail the pollution. The representatives of M/s. KMML apprised

Jomt Committee in the meeting that

» A German company viz., M/s Tetrabic, approached to construct a plant
inside the M/s. KMML. for converting the ETP sludge and iron oxide sludge
into usable products and this project is pemllllg for State Government

Approval. At present, the ETP q!udg{:/}ﬂhdﬂi‘ ﬂf]ﬂ(f;l Tonnes) is being
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transferred to M/s. Miracle Sands and Chemicals in Tamilnadu for
processing and further utilization with the approval of the Kerala State
Pollution Control Board (KSPCB). As on date, about 10000 Tonnes of ETP
sludge already transferred to M/s. Miracle Sands and Chemicals in
Tamilnadu.

An internal R & D team of M/s. KMML. has developed a new technology of
converting acidic iron oxide sludge into neutral metallic iron and the
samples are sent to some steel industries and waiting for their response for

utilizing as raw material.

The R & D wing of M/s. KMML also came up with additional techniques
which are under trial run. One technique was tested within the company and
found successful. About 2 to 3% of their profit is presently spent towards

social commitment.

Under the social responsible and commitment activities, which include
welfare activities in 7 wards including the drinking water supply, sanitation

and also conducting of regular medical camps etc.

As a short term measure, rial for remediation of affected land is under
progress and the same will be implemented to remediate the land outside the
company premises, upon successful results.  However, the permanent
solution for this issue is acquisition of 76 acres of affected land around the
company. Earlier 183 acres were identified and out of that 76 acres were the
mest affected area and the company have active plan to take up that land.

The capping of the existing ponds can also be done to_aveid-contaminated
A& WL S
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The minutes of the Joint Committee meetings held on 01/12/2022 and 09/12/2022

are annexed as Annexure 5 & Annexure 6.

Subsequent to the Joint Committce meeting on 9.12.2022, Kerala State Pollution

Control Board also collected samples from 14 tube wells, waste samples from the

old iron oxide pond, new iron oxide pond, EIP Pond area located within M/s.
KMML. The locations detail of the tube well samples is given in Table 10 and

analysis results of the tube well samples collected on 9.12.2022 detailed in
Table 11.

Table 10. Location details of the tube well samples inside M/s KMML
collected on 9.12.2022
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SL.NO. | SAMPLE ID LOCATION LATITUDE | LONGITUDE

| [FEMRWL [ o e oo £.9958171 76.5311603

2 |KIMKW2 | Near Gentral store(right side) 9.0022353 | 76.5307499
KLM KW3 North sid; ﬂfK?‘T‘IML Emplovees 9.002393 76536141

co-operative society

KLM KW | Near Civil Building 9.0020000 76.534424
KIMKWS |t ide of LPG.aear NH 89979492 | 765325786

3 KLM KW7 g;f,:l side of Water Treatment 0.000892 76.531338
[ KLM KW8 | Near boiler plant 9.001637 76.531758
g |KIMEWY | ppp area workshop(right side) 89991211 | 765310168

9 AR Opposite o KMML parking area 9.000303 76535433

1 KLM KW12 KMML guest house 8.996231 76.533472

" KLM ""f "_E;;:’l‘:ﬂi s ahasildar ”':ﬁ““ : 9.011124 76532256
i Gyt sk | mssseo
13, | ORWIS [ o 9.006237 | 76537187

14 KLM KWI16 | South side of unit 400 8.9972359 76.5330382
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Table 11. Analysis results of the tube well samples collected inside M/s
KMML on 9.12.2022
Acceptable
limits as per
Sl.| Sample Sample Unit Observed | BIS Drinking
No code Location | Parameters Values Water
Specifications
15: 10500-2012
pH y 6.40 6.5-8.5
Ceilonr cu 10.04) 5
Turbidity NTU BDL 1.0
Conductivity us 153.00 Nil
Alkalinity mg/L 30.00 200
Total Hardness 29.00 200
as CaCO3 mg/L
Caleium 0.10 -
* | Hardness Mgl
i | Magnesium 28.90- E
: ~ | HardRess mgll
Sulphate mg/L i 4N
Fluoride mg/L. 0.22 l
) ... | Total Dissolved mg/l 96.00 500
I | KLMKWI IEE.LE: Solids
Nitrate mg/L 498 4
Residual BDIL. 0.2 mg/L.
Chlorine e
Chloride mg/L 11.90 250
Copper mg/l. BDL 0.05
Cadmium mg/L BDL 0.003
I : Togal Chromium | g/, ‘BOL 0.05
R gl | 0y L
e | Manginese mg/L | * BPC 0.1
Nickel mg/l. BDL 0.02
Lead mg/L. BDL 0.01
Zine mg/L. BDL 5
T u[w;' N
2ol VEERAU S
S N
s"r.‘:;f‘ '\% }IIIII' 37 F'):"
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Acceplable
limits as per
Sl. | Sample | Sample Unit | Observed BIS Drinking
No code Location Parameters Values Water
Specifications
1S:10500-2012
Arsénic mg/L. BDL 001
Vanadium mg/L BDL Nil
Titanium mgl. EDL Nil
pH 1 5.70 6.5-8.5
Caolour Cu 10.00 5
Turbidity NTU | 00 10
Conductivity uS 122.00 Nil
Alkalinity mgl. | 3400 200
Toral Hardness o/L 32.00 20H)
as CaCO3 =
Calcium 6.00 -
Hardness me/L
Magnesium 26.00 -
Hardness mg/L
Sulphate mg/L 225 200
Near Fluoride mg/L 0.211 I
Ceontral | Toral Dissolved Wi 93.: 500
2 | KLMKW2 | o righ | Solids ¢
tside} | Nitrate mg/L 2,51 45
Residual BDL 0.2 mg/L
Chlorine me/l.
Chloride mg/l 10.90 250
Copper mg/L BDL (105
Cadonuum mg}[. BDL 0.003
Total Chromium mgﬂ_. B DL 0.05
Iron mg!l. .81 03
Munganese mg/L BDL 0.1
Nickel mg/L B o2
Lead mgl. | BDL 0.01
Zine mg/L BIL. 5
Arsenic mg/L BDL 0.01
Vanadium mgfl BDL Nil
_,z :’{;‘L\TL@ i ;Ilf-:; ™
ST G
i % ?'k\g
\& \% xi 5¢
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Acceptable
limits as per
Sl Sample Sample Unit Observed | BIS Drinking
No code Location Parameters " Values Water
Specifications
15:10500-2012
Titanium mg/L BDI. Nil
pH E 6.60 6.5-8.5
Colour Cu 10.00 3
Turbidity NTU | 250 10
Conductivity uS 168.00 Nil
Total Hardness ek 51.00 200
as CaCO3
Calcium 17.0X) -
Hardoess g ] IS
Magnesium 34.00
Hardness mgL
Sulphare mg/L 3.09 200
’j";::f Fluoride mg/l | 0306 !
s .
KMML ';g:::s[)smlwd g/ 106.00 S00
3 | KLMKW3 | Employe 307 g
28 C0- Nitrate I'[!ga" L =
operative | Residual ikl BDL 0.2 mg/L
society | Chlorine
Chloride mg/lL. 10.90 250
Copper mg/L BDL 0.05
Cadmium mg/L BDL 0.003
Total Chromium | mg/L BDL 0.05
Iron mgn, 1.50 03
Manganesg mg/L BDL 01
- - Nickel™ | mgL BDL 0.02
Jlead” = = | mplL BDL 0.01
2 Line mg,‘!,_,, = BDL » 5
Arsenic mg/l. BDL 0.01
Vanadium mg/L BDL. Nil
Titanium mg/L | BDL Nil
Near pH - 7.00 6.5-8.5
4 KLMEW& o ———
Civil Colour Cu 2?,‘&1{?“[”“”\\ 3
/’ H‘{‘f’-*"' KON
J b f ﬁ{fafuu iE
\iﬁ, |. ' 'II L"f,.l‘pf r-'l,_h-lify C]
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Acceplable
limits as per
S1 Sample Sample Unit Observed | BIS Drinking
No code Location Parameters Values Water
Specilications
7 1S:10500-2012
Building | Turbidity NTU 16.50 10
Conductivity us 244.00 Nil
Alkalinity mg/L. 72.00 200
Total Hardness gL 100.00 200
as CaC03 i
Calcium 61.00
Hardness mg/L.
Magnesium 39.00
Hardness my/L
Sulphate mg/L 323 200
Fluoride mg/L 0.231 l
Toral Dissolved 163.00 500
Solids mg/L
Nnrate mg/L 3.30 45
Residual BDL 0.2 mg/L
Chlorine &/l
12.90 250
Chloride L
Copper mg/L BDL 0.05
Cadmium mg/L BDL 0.003
Total Chromium | mg/L BDL 0.05
Iron mg/L. 5.50 0.3
Mangancse | mg/L | 0.2 01
Nickel mg/L BDL 0.02
Lead IS mg/L. BDL 0.01
Zine mgjL Bl 5
Arsenic mg/L. BDL 001
Vanadium mg/L BDL Nil
Titanium mg/L. BDIL. Nil
pH : 7.60 6.5-8.5
South | Colour Cu 10.00 3
side of T
5 | KLMKWS l.:-:Ei.near Turbidity NTU BDL. 10
NH Conductivity [P 447.00 Nil
Alkalinity mg/L ‘__TIQ? Fx 2““
// SO Ot ;'55? S
p / KON
40 /. “" ” \ﬁ"{.
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Acceptable
limits as per
Sl. | Sample Sample Unit Observed | BIS Drinking
No code Location Parameters Values Water
Specifications
1S:10500-2012
Total Hardness 152,00 200
as CaCO3 mgl.
Calcium % 29.00
Hardness gl
Magnesium 1 23.00
Hardness gL
Sulphate mgl. | 134 A
Fluoride mg/L | 0689 :
Total Dissolved 370.00 SO0
Solids gL
Nitrate mp‘L 62.50 45
Residual BDL 0.2 mg/L
Chlorine myL
Chloride mg/L. 13.90 250
Copper “mg/L BDL, 0.05
Cadmium mg/l. BDL 0.003
Total Chromium | mg/L BDL 0.05
Iron mg/L 0.93 0.3
[ Mipgmeee | hgls | BOL 91
Nickel mg/L B DL 002
Lead mg/L. BDL 0.01
Zinc mg/L BDL 5
Arsenic mg/l. BDL 0.01
Vanadium ‘mg/l | BDL Nil
Tinivm mg/L BDL Nil
pH i 740 6.5-8.5
Colour Cu~| 10.00 5
| Turbidigy NTU | BDL 10
Right ¥ o6 . -
side of | Conductivity uS 196.00 Nil
6 | KLMKW7 Water Alkaliniry mg/L 62.00 200
reatment | Toal Hardness | . | 4400 200
plant | 45 CaCO3 ¢ |
Calcium 16.00
Hardness gt e T
; A8 00 7S =
Magnesium mg/Lg <0 o A0
N5 Mg, )2)
A Hf.flfff .:;}r.:‘ll
Yo B Y
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Acceplable
limits as per
SI. | Sample Sample Unit Observed BIS Drinking
No code Location Parameters Values Warter
Specifications
IS:10500-2012
Hardneau
qulphm:e mg/L 1.96 200
Fluoride mgﬂ_ 0.276 |
Total Dissolved mg/ 133.00 500
Solids 3
Nitrate mg/L 0.51 45
Residual BDIL (.2 mg/L.
Chlorine nplL
Chloride mg/L 12.90 250
Copper mg/L BDL 0.05
Cadmium mg/L BDL 0.003
Total Chromium ms,f]_, BDL. 005
Iron mg/L. 0.82 0.3
Manganese mg/L BDI. 0.1
Nickel mg/l. BDL 0.02
Lead mg/L BDL 0.01
Zinc mg/L BDL 5
Arsenic mg/L BDL 0.01
Vanadium mg/L BDL Nil
Titanium mgfl. BDL Nil
pH ! 6.20 6.5-8.5
Colour Cu 10.00 5
Turbidity NTU 1.00 1.0
Conductivity us 134.00 Nil
Alkalinity mg/L 52.00 200
Total Hardness |: #43.00 200
Near | 55 CaCO3 mg/L. glas_ N
7 | KLMKWS | boiler | Calcjum [ . | 1290 [
~— plant | Hardness m_l_'f__- |5
Magnesium 28.00 -
Hardness mg/L.
Sulphate ngL 253 20
Fluoride | my/L 0.251 1
Tortal Dissolved 97.00 500
Solide v | MWL
-,;!.UHIIL?
/ 5 % ,A
NI HImﬂhM unu:t
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Acceptable
limits as per
51.| Sample Sample Unit Observed | BIS Drinking
No code Location Parameters : Values Water
Specifications
1S: 10500-2012
Nitrate mg/L 543 45
Residual BDL 0.2 mg/L
Chlorine Bt
Chloride  mg/L 15.90 250
Copper mg/L BDL II}._US
Cadmium mg/L BDL 0.003
Total Chromium | mg/L BDL 0.05
[ron mg/L 0.95 03
Manganese mg/l. BDL. 01
Nickel mg/L BDL 0.02
Lead mg/L BDL 0.01
Zinc = mg/L BDL 5
Arsenic mg/L BDL 0.01
Vanadium mg/L. BDL Nil
Titanium mg/l | BDL Nil
pH - 7.50 6.5-8.5
Conductivity uS 730.00 Nil
Alkalinity mgL | 9800 200
Tatal Hardness it 278.00 200
as CaCO3 ki
wul-kshnp HEI‘dIESh ".jg”--
8 | KLMKWY (right | Magnesium o 194.00
side) | Hardness A -
> ~ [ sulphate gl | 22 .| 20
7 Foride mg/l. |~ 0479 l
Toml Dissolved mng/L 487.00) 500
Solids
Nitrate mg/L 18.63 45
Residual BDL 0.2 mg/l.
Coone | Mot | T | 2
Chloride mg/L A0l AHS 250
- AR )Y
/&?;; f-j,:b]
= il .‘-:.‘ | "lgy, | = ég
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Acceplable
limits as per
sl Sample Sample Unit Observed | RIS Drinking
No code Location Parameters ¢ Values Water
Specifications
[S:10500-2012
Copper mg/L. BDL 0.05
Cadminm mg/L. BDL 0.003
Total Chromium | m 5“ BDL 0.05
fron mg/L 1.10 03
Manganese mg/l. BDL 0.1
Nickel :__qgﬂ_, EEIL_ 002
Lead mg/L BDL 001
dmc | mgl | BDL 5
Arsenic mg/L BDL 0.01
Vanadium mg/l. BDL Nil
Titanium mg/L BDI, Nil
pH X 6.10 0.5-8.5
Colour CU 5.00 §
Tlll'bl.dllj’ NTU 7 _].ﬂ" 1.0
Conductivity us 159.00 Nil
Alkalinity mgll | 4400 200
Total Hardness 31.00 200
as CaCO3 g
Calcium 23.00 -
Hardness mg/L
Opposite | Magnesium mg/l &.00 -
KIMKW1 0 Hardness =
9 I E::Er[n; Sulphate mg/l. 1.83 200
area Fluoride | mg/L _ﬂ'_I?P__ :
Total Dissolved 140.00 300
Solids mg/L X
Ni.ﬂ‘ﬂhﬁ lnﬂL 17.79 45
Residual B 0.2 mg/l.
Chlorine il
Chloride mg/L 10.90 250
Copper mg/L BDL 0.05
Cadmium mg/L BDL 0.003
Total Chromium | mg/L BDL 0.05
lron H! s 1% r:;:;}_h?.ﬂﬁ 03
A )
lfﬁ RECion, Okt '.-;'II 1
_": L .a I3 | o
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Acceptable
. limits as per
SL.  Sample Sample Unit Observed | BIS Drinking
No code Location Parameters Values Water
Specifications
[S:10500-2012
Manganese mg/L BDIL. 0.1
Nickel mg/L. BDL 0.02
Lead mgL | 027 D.01
Zine mglL | BDL 5
Arsenic mg/L. BDL 0.01]
Vanadium mg/L BDL Nil
T_itam'um mg/L BDL Nil
pH 3 6.60 6.5-8.5
Colour cu 10.00 3
Turbidity NTU | BDL 19
Conductivity uS 258.00 Nil
Alkalini T R ] PR
| - Total Hardness | g/l 85.00 200
as CaCO3 :
Calcium 21.00
Hurdness ik
Magnesium 64.00 -
Hardness s
Sulphate mgl | 320 200
1o | KEMKWI KMML | piyoride mgL | 0312 1
2 E""" Total Dissolved | . | 161.00 500
Use | Solids
Nitrate mgL | 771 45
Residual BDL 0.2 mg/L
Chilotine npL
Chloride mg/L. 7.90 250
: Copper ms{f. | ' BDL 0.05
Cadmium mg/l. BDL 0.003
Total Chromium | mg/L BDL 0.05
fron mg/l 043 03
Manganese mg/l. BDL 0.1
Nickel mg/L BDL 0.02
Lead ) Eg% __BDL 0.01
Zine mglEe < My, 5
A N
as f;{g@f—" ﬁh
| (x P, 2] 65
'n\:.fll r.[.;. ] :;
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Acceptable
limits as per
Sl. | Sample Sample Unit Observed | BIS Drinking
No code Location Parameters Values Water
Specifications
IS: 10500-2012
Arsenic mgL | BDL 0.01
Vanadium mg/L. BDL Nil
Titanium mg/L. BDL Nil
pH = 7.20 6.5-8.5
Colour Cu 20.00 5
Conductivity us | 18400 Nil
Alkalinity mg/l | 4200 200
Total Hardness el 26.00 200
as CaCO3 ¢
Caleium 19.00 -
Hardness mg/L
Magnesium 7.00 -
Hardness mg/L
Sl.l[[]llﬂlﬁ H‘gﬂ_‘ 12{] 21)0
Ponnumy | Fluoride mg/L. 0.27 1
ila Total Dissolved 154.00 500
11 | KLMKW1 | Thahasild | Solids mg/L
3 [motfcs: i mgfl | 2166 5
Residual BDL 0.2 i
kkotta | qf'!l;ﬂﬁ‘.‘ mg/L. mg/l
Chloride mg/L 6.90 250
Copper mg/l. BDL (105
Cadmium mg/L BDL. 0.003
Total Chromium mg/L BDI. 0.05
lron mg/l. 010 03
= - | Manganese mg/s.| 022 0.1
Nickel mg/L BDL 0.02
Lead mgL | BDL 0.01
Zinc mg/L BDL 3
Arsenic mg/L BDL 01l
Vanadium mg/L. BDL Nil
Titanium mg/L BDL Nil
12 KLMKWI | Outside |pPH /“3\ '#;‘_ﬁ_“, ‘;:: 7.00 6.5-8.5
SR
s 20
4 fi " \.’; :Ill
: IS Regyy,, 2| GC
SRELEKALA S, h =\ Jf{ﬁﬁ
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Acceptable
limits as per
Sl.|  Sample Sample Unit Observed | BIS Drinking
No code Location Parameters Values Water
Specifications
1S: 10500-2012
A of Colour U 10.00 5
KMMLG T 0.70 10
ear NH | Turbidity NTU :
road | Conductivity us 146.00 Nil
w:rrz;?g Kalinity mg/l. 20.00 200
Total Hardness SR 3900 200
as CaCO3 ¢/
Calcium 18.00 -
Hardness g
Magnesium 21.00
Hardness gl
Sulphate mg/L 5.30 200
Fluoride mgl | 0234 !
Total Dissolved 104.00 500
Solids e
Nitrate mgL | 1250 45
Residual BDL 0.2 mg/L
I e v
Chloride mg/l. 12.00 250
Copper mg/L BDL 0.05
Cadmium mg/L BDL 0.003
Toral Chromium | mg/L BDL 0.05
lron mgl | 0.4 03
Manganese mg/l. BDL (1
Nickel mg/l. BDL 0.02
Lead mgl. | BDL 0.01
Zinc mg/L. - BDL 5
Arsenic mg/L. BDL 0.01
Vanadium my/L BDL Nil
Titanium mg/L BDL. Nil
pH = 6.80 6.5-8.5
KW Near fi Colour Cu 1.0 5
13 | KLMEWL | Set 7 [Turbidity NTU | 080 0
: Conductivity us 199.00 Nil
Alkalinity . mg/L RO.0O 200
- 2= s T ULLTY o
) f:{):f;\":x < ’ ‘:\\
4? fﬂil-‘::f:f.;. I‘L:E'::"j.l::",
W‘L ji E:‘ (75 iy 3 :.,_-'_‘J é‘:F
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Acceplable
limits as per
Sample Sample Unit Observed | BIS Drinking
No code Loeation Parameters Values Water
Specifications
1S: 10500-2012
Total Hardness 63.00 200
as CaCO3 Rgh-
Caleium 41.00
Hardness mg/L.
Magnesium 22.00
H;génm mpL
Sulphate mg/L 562 2(4)
Fluoride mg/l | 0326 1
Total Dissolved 150,00 500
Solids mg/L.
Nitrate mg/L 12.56 45
Residual BDL (.2 mg/L.
Chlorine gL &
Chloride mg/L 7.90 250
Copper mgL | BDL 0.05
Cadmium mg/L BDL 0.003
Total Chromium | mg/L BDL 0.05
Iron mg/lL. 0.66 0.3
Manganese mg/L BDL 01
Nickel mg/L. BDL 0.02
Lead mgL | BDL 0.01
Zinc mg/L BDL 3
Arsenic mg/L BDL 0.01
Vanadium - mg/L BDL Nil
Titaninm mg/l. BDL Nil
pH . 6.20 6.5-8.5
Colour cu 10.00 5
Turbidity NIy | 090 19
4 KM South _Qt}miu;:_ﬁﬂty | !15 | 6R.O0 Nil
14 6 side of | Alkalinity mg/L 52.00 200
unit 400 *roral Hardness mgl | 3700 200
as CaCO3
Calcium 35.00
Hardness mg/L Ep—
Magnesium mg/L Lt 22 m'«?;; 3
P LR
o (e B
“'/4'» i "L";( oy, V2|
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Acceptable
limits as per
SI. | Sample Sample Unit Observed | BIS Drinking
No coxle Location Parameters Values Water
Specifications
15:10500-2012
Hardness
Sulphate mgl | 440 200
Flioride mgL | 0249 1
Total Dissolved 115.00 500
Solids | gt
Nitrate | mg/l 6.30 45
Residual BDL 0.2 mg/L
Chlorine myl. .
Chloride mg/L 19.90 250
Copper mgL | BDL 0.05
Cadmium mg/l. BDL 0.003
Total Chromium = mg/L BDL 0.05
Iron mgll | 240 0.3
Manganese - mg/L BDL 0.1
Nickel - mg/L BDL 0.02
Lead mg/l. | BDL 0.01
Zine mg/L BDL 5
Arsenic mg/l. BDL 0.01
Vanadium mgL | BDL Nil
Tiwnium | mgL | BDL Nil

The analysis results of the 14 mbe well samples reveal that the pH of the tube well
water samples were within a range of 5.7-7.6 and iron content is present in all the
samples in the ranges of 0.1 mg/L to 5.5 mg/L. and exceeding the prescribed limits
of BIS Drinking Water Specification (1S 10500:2012) except at two locations (i.c.,
KLMKW 13 & KLMEKW 14). Manganese is present in two tube well water
samples (i.c., KLMKW4 & KLMKW 13) whereas Lead (0.27 mg/L) is present in

one of the sample of ground water (e, KLMKW 11) and exceeding the

prescribed limit of BIS Drinking Water Specification (1S.10500:2012).
7 ;;n;_su_ﬂur T N
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As per M/s. KMML, the depth of ground water in the tube well located within
industry premises is around 250- 300 feet below ground level and probably this

could be the reason, all the tube well water do not show much contamination.

The analysis results of sludge samples from new and old iron oxide ponds as well
as ETP sludge sample collected on 9.12.2022 is given in the Table 12 below.

Table 12. The analysis results of sludge samples collected from new and old
iron oxide ponds as well as ETP sludge collected on 9.12.2022

o

Sample Sample Observed Values
SI. No s j et Parameter G mghg except pil)
pH 10.0
Copper BDIL
Cadmium BDL
Iron 123532.3
| Manganese
| KILMKE] Old Iron Oxide : g 2280 09
Pond Nickel BDL
Zinc BDL
Arsenic BDL
Titanium 670.94
s W |00 | Vanadium  s13
pH 6.0
Copper BDL
Cadmium BDIL
Total Chromium
2 KLMKE2 ETP Pond 399.31
Iron 24757.4
Manganese 379 34
Nickel BDL
Lead Zqo\MIigEs BDL
Jar NN
\& o (s 2\
I E._:; | _r:‘ HTT) | '._,_ L]
SREEKALA S (2| CCI0KAL Dppyeg & 10
hief Environmental Engineer ""&-u- ol f’l.éii?
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: Sample Sample Observed Values
L he cud‘:e lmt[:nn Parameter (in mg/kg except pH)
Zinc BDIL.
Arsenic BDL
Titanium 431258
Vanadium 33941
pH 1.0
Copper BDL
3 KLMKE3 N?W Iron Cadmium BDL
Oxide Pond -
Total Chromium 285.29
Iron 134084.58
Manganese 1658.22
(Nickel BDL
Lead BDL
Zinc 463.59
Arsenic BDL
Titanium 909.35
Vanadium 499.25

The analysis results of the sludge samples of old iron oxide pond, new iron oxide
pond and ETP pond reveal that the parameters such as Copper, Cadmium, Nickel,
Lead, Arsenic are observed as ‘Below Detection Limit’ and parameters such as
Iron, Manganese, Total Chromiurm, Titanium and Vanadiam are present in all three
sludge samples collected on 9.12.2022. Zinc is also present in the sludge sample

of new iron oxide pond.

The analysis results also reveal that pH value of sludge from new iron Oxide pond
observed as 1 which is highly acidic and falls under the hazardous waste category
and requires pre-treatment for disposal into secured landfill in accordance with the
Hazardous and Other Waste (Management and Transboundary Movement ) Rules,
2016 as amended, whereas the pH value of ETP sll}d@.uih'ﬂ‘ﬁlﬁdgg from old iron

oxide pond observed as 6 and 10 respectively. “rx ”;r \
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4.  Status on Implementation of Time Bound Acton Plans as submitted by
M/s. KMML

A petition was filed by Sri. Joy Kaitharnath against M/s KMML regarding the
pollution issues of the industry (O A 142/2013, 290/2013 and 453/2013 in Hon'ble
NGT southern zone) Hon'ble NGT vide order dated 31/08/2017 had directed
M/s. Kerala Minerals and Metals Limited (KMML), to prepare short term and long
term measures through competent and expert developers/contractors and such
processes should be completed within the time frame. Hon’ble NGT vide order
dated 31/08/2017 also directed the industry to prepare an appropriate scientific
scheme through Expert/Contractor with specific timeframe for soil remediation and
ground water remediation and also to supply adeguate potable water o the people

residing in and around its industrial premises.

Hon’ble Tribunal vide order dated 31/08/2017 had directed the industry “fe deposit
a sum of Rs. 1,00,00,000/- (Rupees One Crore Only) under “Polluter Pays
Principle” in favour of Chairman, Kerala State Poliution Control Board” who
shall keep the said amount in separate account named as “Environmental Relief
Fund for remediation of Chavara Region due to pollution caused by Kerala
Minerals and Metals Limited (KMML). The said amount shall be managed by the
Chief Secretary, Government of Kerala and Chairmen, Kerala State Pollution
Control Board jointly and shall be utilised for remediation and/or for distribution
to the affected persons etther as per the direction of this Tribunal or as per the

decision of the State Government. "

The Kerala State Pollution Control Board is also directed to monitor the

implementation of the scheme and also directions issued by this Tribunal to be

carried out by the unit and if there is any vmlat | m}r they are directed to take
i‘s by
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f '-‘q:" \ I?})‘l'

. KZ{/ n-ll REGIGHAL OFFICE 18] B e
CPTTK ‘f . § - I|
i KALA S. = =
A I el 5 A /
~"=F5le1 T SprChief Enviroiuncn wl Engineer RNy ’,Jlt..{-" 3.



appropriate action against the unit including imposition of environmental

compensation for the damage caused to the environment, if any, due to further

non-compliance of directions issued by the Tribunal. The status on time bound

action plan submitted by M/s. KMML is detailed in subsequent paras.

4.1, Short Term Measures
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Ttem Work status Target Remarks Remarks of the Joint
Committee
- | Afer  open  e- The  runoff  through
tendering work order proposed  garland  drain
for the Construction construction  around  the
of  Garland  drain existing 1ron oxide pond
around new ETP/AOP need to be connected to the
and old ETPAOP was suitable treatment system to
issued to M/s Rawvi avoid acid bearing surface
Kumar & M/s runeff into the nearby low
Construction Biohomes on About 75% | lying areas or human
of Garland 08/10/2019 and of garland | habitaton. The other oprion
drain around | 08/04/2021 Jan 2023 | .o is that the entire existing
the iron oxide | respectively.  The | (NEW Constructio | iron  oxide dump yard
(IOPVETP period of contract was ETP) n  around | should be covered with
ponds extended doe o New ETP | suitable Liner (s) temporarily
events viz. adverse and  40% | ull zero waste policy is
climatic  condition, | Mar 2023 | around old | adopted, to avoud
restriction imposed as | (OLD ETP/IOP contaminated run off. If no
part of pandemic | ETP/IOP) | has  been | solution is found by the
COVIDIY lock down, : un;np]ﬂﬁ]_ il‘KlUSlT}'. entire iron oxide
local labour issues, sludge dump yards to be
ETP sludge shifting capped permanently in line
process  ete.  The with the guidelines issued
works  are  pow hy CPCR or disposed off
progressing at site. through a TSDF located in
Kerala in accordance wilth
the Hazardous and Other
['Waste’ (. Management & |
53
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Ttem Work status Targel Remarks Remarks of the Joint |
Committee
Transhoundary Movement)
Rules, 2016 as amended
Remediation of | E-Tender was invited | Time Land The remediation of |
affected land | for the Test patch for | Frame sel | preparation | surrounding area is not an |
near KMML | remediation of | is one year | for the test | easy task and industry |
Premises contaminated  area | for  test | patch  unit | should come out with Iht:l
inside KMML | paiwch completed | alternate  options  for |
Premises and its | (March and utilization of generated
consultancy works on | 2023) tendering process sludge, in a lime
09/07/2019. No activities bound manner. Industry
parties quoted. Action for the | should assess the
for limited tender for remediation | contaminated areas through
consultancy work of the test | an institute of repute and
taken on 07/08/2019. patch area is | remedial measures to be
Two parties quoted in progress. | taken in accordance with the
the tender. Work Hazardous and Other Waste
order was issued 1o (Management &
M/is TFTEDO on Transboundary Mevement)
05/12/2019 for Rules, 2016 as amended
consultancy and
supervision of the test
patch area for
contaminated land in
KMML. premiscs.
M/s  FEDO  have
submitted a detailed
project report  with
schematic  drawing
and lay out of the
contaminated land
remediation work.
Tendering for test
patch done in theee
accnsions ie,
25/02/2020 (only e
single offer received), ‘ ;.f-:&* Ly h L
s &)
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Ttem

Work status

Targel

Remarks

Remarks of

Committee

the Joint

Solid waste
management in
KMML (In
sitwEx-situ
storage) - Geo
twbe as a trial
implementatio
0

Ennsideﬁ.ng

24/06/2020 &
19/08/2020 (no party
quoted).

Due 1o non receipt of
offers, for
doing the activity on
trial basis has been
initiated by invifing
open e-tender.
Accordingly land
preparatory works for
the test patch arca
completed and
tendering  activities
for the remediation of
the test patch area is
in progress.

action

the
constraint for shifting
the entire quantity of
sludge to  newly
proposed containment
system and limitation
of vacant land
availability, another
technological option
was identified hy
KMML through US
based Titaniom
technology

consultant.

The new technology
involves  dewatering

v

SREEKALA

(phjﬂfrﬂ'i"lfml menial E HEH-IRF ,ﬂlf‘"hix e

Time set is
one  year
after

getting

approval
from

CPCB/KS
PCB  and
suhwquﬂﬁ
t ordering

Stage- | of
this  work
can be
completed
in a period
of 8-10
maonths,
upon receipt
of requisite
approvals

55

S,

.\\t‘;ﬂ:?,

and CPCB for adopling
geombe technology. Hence,
this method may be
reviewed as the ultimate
safe disposal of waste is
required and the unit may
explore to adopt alternate
technology so as to convert
iron oxide sludge into useful
products.

Need approval from KSPCB
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Item

Work status

Targel

Remarks

Remarks  of

Committee

the Joint

and storage of solid
wasle using
GEOTUBES  which
was  presented 1o
KSPCB in the
meeting  held on
10/12/2018. In
Pl'incip]c appm\-a]
was received and
directed 1o submit
derails of  the
proposal.  Tendering
action for the
Geotube iron  oxide
containment from
new elevated iron
oxide pond was done,
received two offers &
the same got placed
before Board of
Directors meeting for
approval.

Subsequently,

Geowbe  suppliers
had intimated KMML
o get environmental
clearance to  submit
offer for the tender.
KMML. submitted a
réquest  letter  to
KSPCB on
23/02/2022 for
Environmental

clearance approval to
go ahead with the

collection and

N/
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ltem

Work status

Target

Remarks

Committee

Remarks of

the Joint

contminment of lIron
oxide  slurry  in
Geotube from the
elevated new iron
axide pond as irial
phase activity.
Dewatered lron oxide
solids can safely be
transferred o offsite
after the comainment.
A presentation of
solid waste
management  using
Geotubes was
conducted at the
chamber of
Chairman, KSPCB on
16/05/2022 and
14/10/2022. KMML
officials visited
CPCB, New Delhi on
28/11/2022 and
handed over the
request  letter  for
obtaining
authorization for
conducting trial
geotube  filling and
containment of iron
oxide from new
elevated iron oxide
pond.

Work can be started
only with the
technical concurrence
of CPCB/KSPCH

Vi
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4.2, Long Term Measures
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accorded approval for seeking
final Government sanction.

The file was put up to the
Government  on  (1/06/2020,
for getting final sanction.
However as per the direction
given by Government of
Kerala. retendering done on
June 2021.

Global Tender was invited
from technology providers for
the process modification of
existing Acid Regeneration
plant on 10/06/2019. The offer
submitted by M/s INDROX
GLOBAL PVT. LTD. I
evaluated, approved in the
250" Board of meeting held on
15/01/2022 and submitted for

generation and
1o facilitate
converting 10
saleable
products.

[tem Work status Target Remarks Remarks  of
the Joint |
Commitiee ;
Acid Tender was invited and opened | 18 months | Awaifing Technology |
Regeneration | in September 2019 & only one from order | Government | Modification
plant  (ARP) | party quoted. Tender was shall be |
technology | closed on December 2019 and approval | o blemented |
modification | after  evaluation of  the soon to result |
to  generate | proposal, the file was put up to in toxic
saleable iron | the Board for approval. 243" constituent and
oxide Board meeting of the company acidic free iron
held on  21/05/2020  had oxide  sludge

~
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Item Work status Target Remarks Remarks  of
the Joint
Committee
Hon'ble Minister for
Industries, Law & coir on
09/06/2022 and in the meeting,
it was decided o work out the
price reasonableness & submil
report o Government of
Kerala. Accordingly, FEDO
had done the cost analysis
study & the report got
submitted 0 Government for
approval to place order.
Value addition | KMML idenufied M/s Renuka | 18-24 Board Necessary
of by products | Equipments Pvt. LTD, Nagpur. [ .00 ihe approval approval from
(lron with the help of M/s NEERI as | obtained, Kerala  State
oxide/ETP | the competent technology | ™™ ™ | awaiting | Pollution
sludge) provider for the management | date of | Gowt, Control Board
of iron oxide stored in the old | yrder/stapr | @pproval for | and CPCB
pond, by converting the same final shall be
in to usable product 234% | O agreement. | obtained  for
Board meeting held on | Clearance. trial run as per
04/04/2018 had given Hazardous and
permission in  principle for Other Waste (
receiving a detailed techno- Management &
commercial offer for setting up Transboundary
a pilot plant from M/s REPL. Movement)
We have received offer from Rules. 2016 as
M/s REPL and evaluated. It is amended as
noticed that the proposed well as
technology is not field proven adopting  the
one and also  involves technology and
investment  around  Rs.400 it is the most
Crores on commercial scale set recommended
up. method for
In mflu: to select polential 1-L S:S‘E:::g I:::
agencies to carry out value A& E“% ‘”-x oxide shdge.
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Item

Work status

Target

addition of iron oxide & ETP
sludge on a total responsibility
basis with suitable technology,
we have published a global
expression of Interest and the
last date to offer was
15/03/2022, Offers are
received from parties and
CSIR-NIIST, TVM  was
appointed as consultant to
carry the technical evaluation
of the proposal and they have
submitted their study report.
Tender was invited, Board
approval obtained for awarding
order to the selected parties
obtained, awaiting  Gowr
approval for final agreement.

W w

SREEKALA S, .
Chiefl Environmental Enpgincer

Remarks | Remarks  of
the Joint
Committee
R&D team
shall come up
with more and
more  feasible |
technologies n |
this field.
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1.3,  Other Initiatives of M/s. KMML
Item Action Target Remarks Remarks of
Joint Committee
Iron  Oxide | KMML invited e-tender | 18-24 months from | CPCB Necessary
residue sales | fOr the sales of iron oXide | o gare of statutory | concurrence | approval  from |
residue for further « p
processivalue sddition at clearance to  transfer | Kerala State
end user on 19/12/2019. trial Pollution Control
M/s Miracle sands and quantity is | Board shall be
Chemicals, Tuticorin : ; :
in progress. | obtained in

quoted for the tender and
sales order was issued to
the party on 09/06/2020,
for shifting 10,000 MT 1w
the end user end.

Sales order of iron
oxide sludge was extended
for obtaining statutory
approvals from TNPCB
and KSPCB. M/s Miracle
sands and chemicals,
Tuticorin  has  already
submitted a  detailed
project  proposal
manufacturing Iron oxide
concrete bricks along with
the consent order from
TNPCB valid up o March
2025 and the sale order of
Iron oxide residue (10,000
MT) issued by KMML on
09/06/2020,

for

In the meeting held on
19/09/2022 in KSPCB,
Head  Office, TVM,
KMML requested KSPCB

/,{: }?'ul “ ’l’fr.!, ?:\

accordance with
the  Hazardous
and Other Waste (
Management &
Transhoundary
Movement)
Rules, 2016 as
amended

sanction to shift 10,000 f \ﬁ
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Tem

Action

Target

Remarks

Remarks

Joint Committee

ol

MT of iron oxide to carry
out  trial runs as  per
Hazardons and  Other
Waste (Management and
Transboundary
Movement) Rules 2016
chapter I, Section No.9,
Sub division 2. KSPCB
infformed KMML that a
letter has forwarded to
CPCB on 24/09/2022 for
seeking their advice on
conducting a trial.

KMML officials
visited CPCB on
28/11/2022 and made
follow up for obtaining
authorization for tral
production of lron oxide
bricks by M/s Miracle
Sands and Chemicals,
Tuticorin. CPCB officials
informed that
authorization request from
KMML will be included
in the next committee
meeting held in lanuary
2023,

ETP
sales

sludge

E-tender was invited by
KMML for  shifting
10,000 MT of ETP sludge
from FETP pond on
04/02/2020 and
subsequently the guantity
enhanced from 10000MT
Ww 50000 MT oo

Ongoing

m,w
Kf «"\f i

8658.60 MT
has been
shifted and
balance

quanuly

stjiq\{:g is in

Progress shall be

reported by
KMML
periodically

Kerala SPCB.

M/s

o

i

SREEKALA S.

Chiel Environmental Engineer

3

“ l
u

R ﬂrr:ﬂmm"-ﬂ

== |

¢

\_~

REGIDNAL DFFICE |u|
.f‘-'JH
.-'
,;- -

o “=h

G2



218

Item

Action

Targel

Remarks

Remarks of
Joint Committee

17/02/2020. Sales order
was issued to M/s Miracle
sands and Chemicals on
09/06/2020 for 10,000
MT. A new sales order
was issued to M/s Miracle
sands and Chemicals lor
40,000 MT on
08/04/2022. About

865860 MT of ETP
sludge has been shifted by
the party from KMML.
Permission granted to M/s
Miracle Sands &
Chemicals from KSPCB
for collection and
transportation of ETP
sludge from KMML valid
up to 31/03/2023.

progress
valid up 10
31/03/2023.

ETP
Revamping/
Modernization

E tendering of ETP
revamping /
modemization DPR done
on 10/02/2022. No offer
received. Contacted
partics  for  budgetary
quote, The parties
conveyed that they can
proceed further only after
signing an MOU. Being a
public sector unit, KMML
decided w0 go  for
retendering.  E-tendering
done for DPR prepuaration
of ETP
revamping/modernization.
Three offers received and

Time frame set for
DPR

draft
submuission-
DECEMBER 2022

After
finalization
of DPR, E-
tendering
will be done
for ETP
revamping/
modermzat
on with
necessary
approvals.

Proposal for ETP
upgradation  as
suggested by the
Joint Committee
need o be
sttbmitted o
Kerala SPCB for
approval.

-

63
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Item Action Target Remarks Remarks of
Joint Committee

work order was awarded
to M/s SBA  Enviro
System, Delhi and draft
report will be submitted
within a week

Capping  of | Tendering activities for | Time frame for | Tendering | Capping (as per

existing capping of settling pond | | tendering and | activities in | guidelines of

eastern side area is under | capping Feb- 2023, | progress. CPCB)  Progress
#eage poude progress. shall be reported

periodically
In-h I
of Iron oxide

Plant trial for a quantty

10 MT of iron oxide

conducted on 23 “ Nov

2022. The trial was found
Utilization of | successful and we were Time frame for We are | Necessary
Iron oxide by | able to produce iron | settingupofa plant | providing approvals  from
making  Iron | sinters. in KMML December | samples to | KSPCB/CPCB
sinter-  value 2023. the different | shall be obtained
addition  of | The sinters produced are lron as required under
iron oxide. chloride tree and industry for [ the  Hazardous

agglomerated, which was checking the | and Other Waste

confirmed by outsourcing smitabihity. | ( Management &

analysis at NHUST and Patent filed | Transboundary

STIC. in2022. | Movement)

The quality has to be sl o LU

mmended

confirmed hy the
prospective iron industry
for using as raw material
for iron industry.

Utilization of | Another plant trial for the | Time frame to _be | Patent filed | Necessary
Iron oxide by | production of DRI pellets | decided gl'tféw_‘-}ﬂlﬂ{ r.l;;mll approvals  from

¥

making from the iron oxide is VA% R KSPCB/CPCB |
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Item Action Target Remarks Remarks of
Joint Committec
DRVSponge | planned. trial. shall be oblained
pellets-value as required under
addition  of | ““w'“\':??ﬁ"l‘ further the  Hazardous
iron oxide. valae ad:hifm: of iron and Other Wasie
oxide is possible. ( Management &
Irial scheduled for Irnssboundary
third week of December Movement)
2022 Rules, 2016 as
amended

5. Observations and Recommendations of the Joint Committee

As per observations of the Joint Committee, M/s KMML is not complying o the
conditions of Integrated Consent issued under The Environment (Protection) Act
1986.

Also, M/s KMML is still in the process of compliance o the directions issued on
April 12, 2012, by CPCB under Section 5 of The Environment (Protection) Act
1986.

Further, M/s KMML is still in the process of implementation of short term and long

{ern teasures.

Based on the appraisal of M/s. KMML on the status of implementation of the
actions plans submitted earlier by M/s. KMML and additional measures are
suggested for implementation in a time bound manner by M/s. KMML as detailed
below :-

1. The remedial measures both short term and long. W alrcady proposed by
M/s KMML shall be implemented within Ihefqhmuuai mﬂ’ej:ﬁpnt.

(a3 )
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2.

The existing effluent treatment system shall be upgraded to ensure
compliance to the effluent discharge norms prescribed under the consent

conditions- within one year.

Integrated Consent to Operate issued to M/s KMML by Kerala SPCB shall be
amended suitably with the necessary effluent discharge norms and hazardous
waste management in accordance with the prevailing rules notified under The

Environment (Protection) Rules, 1986- within a month.

Proper sign boards should be placed at all the suitable places to avoid human/
animal contact with the polluted stagnant water bodies in the vicinity of the

human habitation- within a menth.

Permanent capping of the existing storage ponds or shifting of entire
hazardous waste to the CHWTSDF located ncarby should be done in
accordance with the Hazardous & Other Waste (Management and
Transboundary Movement) Rules, 2016 as amended as well as guidelines
issued by CPCB for capping of hazardous waste, if iron oxide sludge is not
utilised completely.

Till such time, the existing old iron oxide ponds should be capped temporarily
using LDPE liner (s) to avoid contaminated run off flow into the nearby low
lying and residential areas. Suitable chemical dosage provision to neutralise
run off also be made at all the end points of drains carrying run off, within the

industry premises before next monsoon or by May 2023.

Untreated effluent generated from industry premises shall not be discharged

‘into any drain or natural drain. Also, \ulj,aegamn;ﬁﬂ from old iron oxide
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8.

10.

|l+

ponds located within the industry premises should be stopped completely by
way of constructing suitable size of a garland drain all along the industry
premises and same may be connected to rainwater holding pond and excess
flow to TS canal, provided free from contamination, within a period of nine
months and along the periphery of old iron oxide ponds by March 2023.
Also, the runoff should be neutralised if required, and ensured if required

suitable and proper treatment, before its discharge.

Among the process changes, feasibility of inclusion of wash water option for
recovery of acid (which should be recycled in the process) and neutralisation
of iron oxide sludge using suitable chemicals prior to the disposal of iron
oxide sludge into storage tank —within three months.

Lime treatment in the existing dump yards and surface water contaminated

arcas as temporary measures shall be continued-on going.

Regular water supply and periodical health camps should be ensured by the
company to the affected people-on going.

Existing iron oxide pond capacity is exhausted, the industry is required to
take immediate action for temporary storage and its safe disposal in
accordance with the Hazardous and Other Waste (Management and

Transboundary Movement) Rules, 2016 as amended with immediate effect.

The R & D Options for utilisation of iron oxide sludge for recovery of iron
through steel manufacturers required to be implemented within three months
by obtaining requisite approvals from KSPCB and CPCB following the

manifest as required under the Hazardous and Other Waste (Management and

vi:l.l“”-'
Transboundary Movement) Rules, 2016 as un)éudbd for \ﬂ}f:uh suitable
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12,

13.

14,

conditions (o be imposed and amended under the approvals granted 1o the
industry by KSPCB. Also, M/s.KMML may explore the option of recovery of
red oxide from iron oxide sludge presently being followed by M/s DCW in
Tamilnadu, within a period of three months.

Detailed assessment of affected areas in the vicinity of M/s. KMML need to
be ascertained through institute of repute and option of remediation of
contaminated site as well as ground water as well as feasibility of acquisition
of affected land 1.c., contaminated land nearby premises of M/s. KMML also
be explored and implemented, for which time bound action plan to be
submitted by M/s. KMML.

M/s. KMML. also ensure compliance to the CPCB directions issued under
Section 5 of The Environment (Protection) Act, 1986 in April 2012, for
environmentally sound management of hazardous waste in accordance with
the Hazardous and Other Waste (Management and Transboundary

Movement) Rules, 2016 as amended.

All the tbe wells located within the industry premises shall be connected
with tamper proof flow meter to record total water consumption of natural
resources within three months and proper records o be maintained and

submitted to Kerala SPCB on quarterly basis.

M/s. KMML is required to install OCEMS and also a flow meter at the
cffluent outlet discharge into sea to assess compliance 1o the effluent
discharge norms prescribed under the Integrated Consent to Operate issued by
Kerala SPCB under The Environment lﬁ,ujﬁmﬁmﬂd‘ 1986. Also, OCEMS

A0V oA
should be connected to Kerala SPCB spj@f-ﬁnd also-displayed at the entrance
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Ms. KMML shall ensure implementation of all the action plans as per time bnund
action plan suggested by the Jofnt Curnmittae and KE!‘E]& Stale Pollution. Contml
Board shall monitor periodically. & 4

Subitted for kind consideratiof of this Honble National Green Tribunal.

(Suman Billa) _ ' .Smolmln) :
Principal Secretary : Chiaf Environmental Engineer
Industries and NORKA Department - KSPCE Thiruvananthapuram
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PCB/RO/KMMI/NGT-0A No. 502/2022 Date: 04 02/2023

From
The Chief Environmental Engineer
To
The Managing Director,
The Kerala Metals & Minerals Ltd,
Sankaramangalam, Chavara,
Kollam- 691583.

Sub :- OA No.502/2022- Compliance of consent conditions- reg.

Ref :- 1) ICO No. PCB/HO/KLM/ACO/02/10 dated 20/09/2010 valid up to
30/06/2012.
2) ICO R No. no. PCB/HO/KLM/ICO-R/04/2021 dated 13/09/2021 valid up
to 31/07/2025
3) Hon’ble NGT order in O.A No.502/2022 dated 13/12/2022

Sir,

Attention is invited to the above. It is understood that M/s. KMML is not
complying with the following consent conditions issued by the Board vide ref. (1)
and (2).

1. Quality of treated effluent shall be within the tolerance limits.
2. Online pH measurement facility shall be provided at the outlet and
maintain the records of the same.

31 Water meter shall be fixed to record the consumption of water.

4. CAAQMS and OCEEMS shall be installed and shall be maintained.

# & A
W , y ,.-l.
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1T it is requested to comply with the above consent conditions and furnish a
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E-mail: ms kspecb@gov.in  FAX: 0471 - 2318134, 2318152 web: wivw.keralapeh nic, In
CHED

— FRRALA STATE POLLUTION CON TRHJEJﬁQnﬂQ
EEES  ca0@ MUoaundm el esm e Genoo

Pattom P.O., Thiruvananthapuram - 695 004
algo afls., Glojimamal)doe - 695 D04

PCB/ATO/KLM/ACO/08/08 (Vol . XID) Date: 08/12/2022

From
The Chairman
To
' he Managing Director,
¥ erala Minerals and Metals Limited,

Sunkara .agalam,
Chavara. Kollam - 631 583,

sub: T einice! soncunence for geotube technology - reg.
Ref: [ofter ne TP/TS/PCB dated 07/1 1/2022.

Sir,
sl : ;
It was requested with reference lor technical - concurrence for geotube

lcchnology. Mew technologies cf Hazardous Waste lreaunenﬂd:mu»dl shall be
implemented only after getting approval from Cenlral l’ullu.rnn Control Board.
['unce soa are directed to present the details of tie technclogy before the technical

committee of Central Pollution Control Board for obtaining the approval lor

geotube technology.

Yours faithfully,

L~

CHAIRMAN

oY
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SRFEKALA S.

Chief LEnvizon wertal Enpineer
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Amexure 6
S Goapral D47 1- £312910 JIIR153, 2312154, 2I1B1%S Chaivman: 7318150 Membe: SeCrely PR E D B
= E-maily ms ktoch@powip  FALGAT1 = 2310134, 2306153 wob wwy ke anch i in
—omi KERALA STATE POLLUTION CONIROL BOARD
e -
sy  cH08 M scunom nelmla:oem M Imern Geriann
Pattom P.O., Thiravananthapuram — 695 004
5o allel, @o)amm@alos - 695 004
PCB/HO/KLMACO/08/08 (Vol. XII) Date: 24/09/2022
From -t -
The Member Sccretary TR ERALASIATE POLLUIL .
To CONTHOL BOARD
The Member Secretary, TN R
[PC-VI1I, Central Pollution Control Board 34— ~q-22
Parivesh Bhavan, East Arjun Nagar,
Delhi-110032 0
DESPATCH

Sub: Transfer of Iron Oxide sludge - reg. : ks
Ref: 1) Létter no. PCB/ATO/KL M/ICO/08/08 (Vol. Xl} dated 23/08/2022.
(Copy enclosed) $
2) Letter no. TP/ENV/PCB-GL dated 19/09/2022.
3) Detailed project proposal by M/s. Miracle Sands & Chemicals
dated 18/03/2021. (Copy enclosed)
Sir,

The Kerala Minerals and Metals Limited (KMML), Titanium Pigment unit,
Chavara is engaged in the production of Titanium Dioxide from ilmenite. through
Chloride process. The Solid Waste generated in KMML includes about 75 TP
of Iron Oxide sludge from acid regeneration plant and around 50 TPD of ETP
sludge. There are three lron oxide ponds in the industry, two abandoned old
ponds and a new one (pond 3) constructed in 2008. The industry informed that
pond no. 3 is almost completely filled up at present. M/s. KMML had requested
that they may be permitted 1o wansfer a fraction of the sludge from iron oxide

}':uud 10.3 to iron oxide ponds 1&2 to avoid closing down of the industry due to

up of the iron oxide ond no.3. The Board had ermitted the same as a
"“#@ j\ P p

k" L R 1¢
/i'}‘ lr:mpnraf@k\\arrfmgvﬂﬂmnl subject to stringent control measures. However this

ﬂ'};ﬂl béjfn atinued indefinitely as public complaints exist alleging continuous
F.*f{
secpage ,ﬂf- ontaminants from the old abandoned ponds.

'”l”nf‘i'""m per the decision of the meeting chaired by Chiel’ Secrctary on

ﬁgmszz the industry was directed Lo tr ansfer the Tron oxide sludge to CTSDF

1al
Chief Envirefiqidi Il-.n-.rn'n Infrastructure Limited at Ambalamedu vide letter under

19



T P TR PR SR ' RS N AT T W T R TR R TSR
reference (1), M/s. KMML vide letter under reference (2) has requesierd ﬁ:2
shifting 10000 MT of Iron Oxide residue to M/s. Miracle Sands & € hemical:f 55
Turicorin. In the discussion held on 19/09/2022, M/s. KMML has informed that
only dry sludge is accepted at the common TSDF and hence expressed the

inability to transfer the Iron Oxide sludge, which is in a slurry form to KEIL.

Whileso M/s. Miracle Sands & Chemicals, vide reference (3), has already
submitted a detailed project proposal for manufacturing Iron Oxide concrete
bricks, along with the consent order from TNPCB valid upto March 2025 and the
sale order of Iron Oxide residue (10000 MT) issued by KMML on 09/06/2020,

During the discussion held on 19/09/2022 with the officials of KMML and
Miracle Sands & Chemicals, the matter was addressed and M/s. Miracle Sands &
Chemicals informed that they have obtained only Consent to Establish from the
TNPCB. The operational consent will be issued only, afier inspecting the
production of Iron Oxide Concrete Bricks from Iron Oxide residue for which a
trial run needs to be conducted. Hence they requesled to issue authorization as
per Hazardous & Other Wastes (Management and Transboundary Movement)
Rules, 2016 for interstate transport of Iron Oxide sludge for conducting trial run.
It is also requested to permit further disposal of remaining sludge also for
manufacturing of concrete bricks subject to obtaining of Consent to Operate from
INPCB.  Since disposal of Iron Oxide sludge from KMML. is key issue of
utmost iniportance that needs urgent redressal in light of the order of Hon’ble
NGT in OA. No. 142/2013 and various public complaints, kindly advige on the

matter cited at the earliest.

]

L{:"ﬁ:_ﬂp_l!;r_}%_ Yours faithfully,
Encl: As above 75'.'# \‘2\ rf‘.‘-f-‘;'-"' 7
i -
&-'ﬂ *ﬂwﬁc{ ,H-" EMBER SECRETARY
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Copy to: \“{";f:’:rml-u?“‘ / Q.\t/

Tamil Nadu Pollution Lummi Hu;m;l,
76, Mount Salai,
Giuiney, Chennai - 600 032 [20

Vi

SREEKALA S.

Chiel Environmental Engineer



