'
TATA

By-Email
Ref.No.: MGM/P&E/ 226 Date: 27/05/2024

To,

The Additional Director,

Ministry of Environment and Forest & Climate Change,
Eastern Region Office,

A/3, Chandrasekharpur,

Bhubaneswar-751023

Subject: Submission of half-yearly compliance report on the stipulated environmental clearance
terms and conditions in respect of Bamebari Iron and Manganese Mine of M/s TATA
Steel Ltd., for the period from October'2023 to March’2024.

Reference:
1) MoEFCC's Letter Ref No: J-11015/85/2003-A. /(M) dated 17" November 2005.
2) MoEFCC's notification vide S.0-5845 (E), dated 28" November 2018.

Respected Sir,

We are herewith submitting the six-monthly compliance report on the status of the implementation
of the conditions stipulated in environmental clearance awarded to us vide MoEFCC's Letter Ref No:
J-11015/85/2003-IA. 1I(M) dated 17" November 2005 in respect of Bamebari Iron and Manganese
Mine of M/s TATA Steel Ltd. for the period from October'2023 to March'2024 for your kind perusal.

This is in reference to the above referred MoEFCC's notification, the six-monthly compliance report
is being submitted only in soft copy mode, shared with your good office at e-mail @ roez.bsr-

mef@nic.in.

We believe the above submission is in order.
Thanking You,

Yours Faithfully,

F: TATA STEEL LTD.

oz

Bamebari Iron & Manganese Mines,
Ferro Alloys Mineral Division

Encl: As above.

Copy To:
1) Zonal Office Kolkata, Central Pollution Control Board, South end Conclave, Block 502, 5™ and 6™ Floors, 1582

Rajdanga Main Road, Kolkata, West Bengal 700107.
2) The Member Secretary, State Pollution Control Board, A/118, Nilakantha Nagar, Bhubaneswar, Odisha-751012.

3) The Regional Officer, State Pollution Control Board, Baniapat, DD College Road, Keonjhar, Odisha-758001.

TATA STEEL LIMITED
FFerro Alloys & Manganese Division, Manganese Group of Mines, AUP.O.; Bichhakundi, Via: Joda,
Dist: Keonjhar Odisha — 758 034 Tel.: 9238101370, email : mnminesadminf@tatasteel.com
Regd. Office : Bombay House, 24 Homi Modi Street, Mumbai — 400 001 Tel 912266658282, Fax 912266657724
Corporate Identity Number L27 100MH1907PLC000260 Website www.tatasteel.com




Your (Environment Clearance) application has been Submitted with following details

Proposal No IA/OR/MIN/11660/2005

Compliance ID 71233432

Compliance Number(For Tracking) EC/M/COMPLIANCE/71233432/2024
Reporting Year 2024

Reporting Period 01 Jun(01 Oct - 31 Mar)

Submission Date 27-05-2024

IRO Name ARTATRANA MISHRA

IRO Email jhk109@ifs.nic.in

State ODISHA

IRO Office Address Integrated Regional Offices, Bhubaneswar

Note:- SMS and E-Mail has been sent to ARTATRANA MISHRA, ODISHA with Notification to Project Proponent.



Half Yearly Compliance Report
2024
01 Jun(01 Oct - 31 Mar)

Acknowledgment

Bamebari Manganese Ore Mine of M/s Tata Steel, ML

Proposal Name Area: 464 ha{Production Capacity: 0.832 LTPA}
Name of Entity / Corporate Office Tata Steel
Village(s) N/A
District KENDUJHAR
Proposal No. |A/OR/MIN/11660/2005
Category Non-Coal Mining
Plot / Survey / Khasra N/A
No. Sub-District N/A
State ODISHA Entity's PAN NA
N0.J-11015/85/2004- Entity name as per NA
M oEF File No. IAII(M)No.F PAN

11015/85/2004-1A.11(M)

Compliance Reporting Details

Reporting Year

Remarks (if any)

Reporting Period

2024

Six Monthly EC
Compliance Report in
respect of Bamebari Iron
& Mn Mine Project Type:
Mining (Open Cast)
Mineral: Manganese Ore
(83200 Tonnes per annum)

01 Jun(01 Oct - 31 Mar)

Details of Production and Project Area

Name of Entity /
Corporate Office

Tata Steel

Project Area asper EC Granted

Annual Project Areain Possession

Private 0 15.503
Revenue Land 67.165 0.102
Forest 382.269 448,395
Others 14.566 0
Total 464 463.99999999999994
Production Capacity
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Production last Capacity as

Sr.no Product Name units Valid Upto Capacity year per CTO

Manganese Tons per

Ore Annum (TPA) 31/03/2025 83200 82885 83200

Conditions

Specific Conditions

Sr.No. Condition Type Condition Details

Mining shall not be undertaken in areas of forestland within the

1 Statutory compliance lease without the necessary approvals/ forestry clearance.

PPs Submission: Complied
The present leasehold area of Bamebari Iron & Manganese Mineis 464.0 ha. Out of which, forest
land and non-forest land prevails over 448.395 ha and 15.605 ha. respectively. Stage-11 Forest Date:
clearance has been accorded vide letter no 8-72/2004-FC dt 25.01.2007 for 145.329 ha of forest 27/05/2024
land. FC for balance forest area of 303.066 ha (Sabik Forest & Balance HAL Forest) has been
applied. Presently, Mining is carried out in restricted manner within the extent of stage-11 diverted
area of 145.329 ha, non-forestland of 15.605 ha and some portions of the broken-up forestland
(broken up prior to 1980).

Topsoil should be stacked properly with proper slope at earmarked
2 GREENBELT site(s) with adequate measures and should be used for reclamation
and rehabilitation of mined out area.

PPs Submission: Complied
No topsoil generated during the period October 2023 to March 2024 since mining has not advanced Date:
into any virgin land. Whenever topsoil is generated, it will be stacked in a designated place 27/05/2024
earmarked for the same. Topsoil recovered during mining operation earlier has been concurrently
used for plantation over matured dumps and for roadside avenue plantation.

OB and other wastes should be stacked at earmarked sites only and
should not be kept active for long periods of time. Plantation should
be taken up for soil stabilization along the slopes of the dump and

3 WASTE MANAGEMENT terraced after every 5-6 m of height and overall slope angle shall be
maintained not exceeding 28°. Sedimentation pits shall be
constructed at the corners of the garland drains. Retention/toe walls
shall be provided at the base of the dumps.

PPs Submission: Complied
Mining and all its associated operational activities are ensured in line with the provisions of
approved mining plan. Dedicated sites have been earmarked for storing overburden (OB) and other
waste and/or minerals/ mineral rejects. The status thereof is updated in the surface plan on quarterly
basis. All matured dumps are stabilized by bio-reclamation with the plantation of Vetiver grass on Date:
the slopes and native varieties of forestry saplings. The dump is terraced at every 5-6 mtrs and 27/05/2024
overall sope is maintained well within 28°. Environmental Protection Measures ensured at site
especially for the dump management aspects are as follows: 1. Network of Garland Drains and/or
Toe Walls 2. Intermittent Sedimentation tanks/settling pits 3. Slope stabilization by means of coir
matting and/or vetiver grass plantation 4. Final rehabilitation measures by means of native varieties
of forestry saplings both on the slope and benches of the dump. Copy of latest surface planis
enclosed herewith.

Minerals rejects shall be stacked separately at earmarked site/dump

4 WASTE MANAGEMENT
only.
PPs Submission: Complied Date:
The minera rejects generated during manual processing of manganese ore (i.e. sorting, dressing and
Address: IA Division, Ministry of Environment, Forest and Climate Change, Page 2 of
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sizing) has been stacked separately at earmarked site. The designated site for mineral storageis 21/05/2024

indicated in the surface plan which is updated on quarterly basis.

Catch drains and siltation ponds of appropriate size should be
constructed to arrest silt and sediment flows from soil, OB and
mineral dumps. The drains should be regularly desilted and
maintained properly. Garland drains (size, gradient & length) and
sump capacity should be designed keeping 50% safety margin over
and above the peak sudden rainfall and maximum discharge in the
area adjoining the mine site. Sump capacity should also provide
adequate retention period to alow proper settling of silt material.
Storm water return system should be provided. Storm water should
not be alowed to go to the effluent treatment plant during high
rainfall/super cyclone period. A separate storm water sump for this
purpose should be created.

WATER QUALITY
5 MONITORING AND
PRESERVATION

PPs Submission: Complied
Existing catch drains & garland drains have been constructed all along the periphery of dump at the
toe, so that silt/sedimentsin the surface runoff can be arrested. Size, gradient and length of the drains Date:
and the ponds are adequately made with respect to the size of the same to take care of the peak flow 27/05/2024
during the rainy season. The garland drain, catch drains and sedimentation pits are periodically de-
silted and maintained properly every year before the onset of monsoon. The storm water which gets
collected in the lower most areas of the leasehold, during rains, is connected to a series of drains
which lead to mine pit to store the water and also recharge the ground water table.

WATER QUALITY Dimension of retaining wall at the toe of OB dumps and benches
6 MONITORING AND within the mine to check run-off and siltation should be based on the
PRESERVATION rainfall data.
PPs Submission: Complied Date:
While designing network of garland drains, checkdams, retention walls and rain passes for slope 27/05/2024

protection as well as arresting silt and sediment during monsoon season, following factors are
considered such as Rainfall (peak scenarios), catchment area, gradient slope and retention hours.

Trace Metas such as Ni, Co, As and Hg should be analyzed in dust

AIR QUALITY fall and soil samplesfor at least one year during summer, monsoon
7 MONITORING AND and winter seasons. If concentrations of these metals are found below
PRESERVATION the standards, then with prior approva of MOEF this specific

monitoring could be discontinued.

PPs Submission: Complied Date:
Y early monitoring of trace metals both in dust fall and soil samplesfor parameterslike Ni, Co, As 27/05/2024
and Hg is being carried out. So far, no such trace mineral has been detected in the collected samples.
An abstract of dust fall analysis carried out during year FY 24 is enclosed herewith.

Mineral and OB transportation shall be in trucks/dumpers covered
with tarpaulins. Vehicular emissions should be kept under control
and regularly monitored. Suitable measures should be taken to check
fugitive emissions from haulage roads & transfer points, etc.

AIR QUALITY
8 MONITORING AND
PRESERVATION

PPs Submission: Complied
Mineral Transportation is ensured by tippers and al the trucks are covered with tarpaulins before
issuance of transit permits for their onward transportation. All the despatch vehicles are mandatorily Date:
required to have “Pollution under Check (PuC)” certificate to enter the mine. To restrict the fugitive 27/05/2024
emissions form haul roads, the following measures have been taken up: -1. Fixed Sprinkling System
for the Haul Roads 2. Mist Canons at sorting yards 3. Automatic Wheel wash facility at the exit
point of the mines 4. Dust suppression by means of mobile water tanker (capacity 10KI) deployed
for Haul Roads and other locations. 5. Fixed sprinkling arrangement at railway siding

9 GREENBELT A green belt of adequate width should be raised by planting the

Address: IA Division, Ministry of Environment, Forest and Climate Change, Page 30f9
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native species around ML area. Plantation should also be carried out
along roads, OB dump sites etc. in consultation with the local
DFO/Agriculture Department. The density of the trees should be not
less than 2500 plants per ha.

PPs Submission: Complied
Plantation activities are ensured in accordance with the provisions of Progressive Mine Closure Plan
(PMCP). Tata Steel Limited has devel oped a site-specific biodiversity management plan for
implementation of measures for protection and conservation of biodiversity in and around the mine.
Accordingly, emphasis on the principles of restoration is ensured by following scientific plantation Date:
strategies with the help of mixed varieties of native (non-exatic) forestry saplings in the scheme of 27/05/2024
plantation. So far, around 57.971 hectares of area (including waste dump, safety zone, back filled
area and avenue plantation zones) have been covered under plantation with 287220 nos of saplings
(approx.). In the process of afforestation, the mine has ensured rehabilitation of around 35.129
hectares over OB dump and 1.5 ha of backfilled area where the saplings have attained self-sustaining
stage. Glimpses of Dump management and associated afforestation measures undertaken at mine
level is enclosed herewith.

Groundwater shall not be used for mine operations. Prior approval

10 Statutory compliance of CGWA shall be abtained for using groundwater.

PPs Submission: Complied
Ground water is not being used for any mining associated processes. There are no wet beneficiation
plants within the lease. Majorly water is used for meeting domestic requirements of office areas, rest
shelters areas for workers, supply to villagersin nearby villages nearby and Haul Road dust Date:
suppression purposes. Presently, mine draws around 146 KLD of ground water from 3-4 bore wells 27/05/2024
which is exclusively used for drinking & domestic consumption and is also supplied to local
villagers for drinking purposes. As there is seepage evidenced for one of the quarriesthusit's
dewatering potential of 246KLD has been included in the purview of NOC granted by CGWA vide
NOC no. CGWA/NOC/MIN/REN/2/2023/8486 which is valid till 22nd July 2024. Copy of the said
NOC is enclosed herewith.

Mining will not intersect groundwater. Prior permission of the

1 MINING PLAN MOEF and CGWA shall be taken to mine below water table.

PPs Submission: Complied
As per the approved mining plan and status thereof, it is conclusive that ultimate pit depth of the
mine at the end of mine plan period will not intersect the regional ground water table; however at
Joribar bar pit, seepage was evidenced during FY 23 mainly attributed to some localised aquifer Date:
which was identified during a detailed hydrogeol ogical investigation carried out by engaging a 27/05/2024
CGWA empanelled agency and with the help of ground water modelling studies, it was estimated
that peak seepage for Joribar would be around 482K LD. Based on the above said studies and
deliberations at CGWA, NOC was granted to Bamebari mine for the Abstraction of 130 KLD (from
bore wells) and 482 KL D from Mine pits (as seepage) vide NOC no.
CGWA/NOC/MIN/REN/2/2023/8486 valid till 22nd July 2024.

Regular monitoring of ground water level and quality should be
carried out by establishing a network of existing wells and
constructing new piezometers. The monitoring should be done for
quantity four times ayear in pre-monsoon (April / May), monsoon
(August). Post-monsoon (November) and winter (January) seasons
and for quality in May. Data thus collected should be submitted to
the Ministry of Environment & Forest & Central Ground Water
Authority quarterly.

WATER QUALITY
12 MONITORING AND
PRESERVATION

PPs Submission: Complied Date:
A network of open dug wells and bore wells have been identified for monitoring of GW levels and 27/05/2024
guality in and around the mine areas. A copy of the abstract of GW level recorded during the
monitoring period is enclosed herewith

13 WATER QUALITY Trace metals such as Fe, Cr+6, Cu, Se, As, Cd, Hg, Pb, Znand Mn
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Indira Paryavaran Bhawan, Jor Bagh New Delhi - 110003



MONITORING AND at specific locations for both surface water downstream and in

PRESERVATION ground water at lower elevations from mine area, shall be
periodically monitored in consultation with the OSPCB and State
Ground Water Board. Suitable treatment measures shall be
undertaken in case levels are found to be higher than permissible

limits.
PPs Submission: Complied
Water Quality parameters are regularly tested for both surface water and ground water. Monitoring Date:
reports are submitted to SPCB from time to time. So far from the water quality analysis result of 27/05/2024

both surface and ground water attributes, no such adverse impacts have been observed when
compared with applicable permissible limits/standards prescribed. An abstract of water quality
assessment for Oct’ 23 to Mar’ 24 is enclosed herewith.

. "Consent to Operate" should be obtained from SPCB before
14 Statutory compliance : - -
expanding mining activities.

PPs Submission: Complied
Consent to Operate for Production of Mn Ore for 180000 TPA and Operation of stationary Date:
Screening Plant of 1X70 TPH has been accorded by SPCB, Odisha vide letter No. 27/05/2024
544/IND/I/CON/189 dated 07-01-2022 which is valid up to 31/03/2025. A copy of thevalid CTO is
enclosed herewith.

A Conservation Plan for conservation of endangered fauna
including the Indian Elephant found in and around the mine area
shall be prepared and implemented in consultation with identified
agencies/ingtitutions and with the State Forest Department. The Plan
should be dovetailed with that prepared / under implementation /
proposed for the endangered fauna found in the Reserve Forest in the
buffer zone of the project site. The costs for the specific
activities/tasks should be earmarked in the Conservation Plan and
shall not be diverted for any other purpose. Y ear wise status of the
implementation of the Plan and the expenditure thereon should be
reported to the Ministry of Environment & forests, RO,
Bhubaneshwar.

15 Statutory compliance

PPs Submission: Complied
A site specific wildlife conservation plan has been approved by PCCF, Bhubaneswar, Odisha and
Chief Wildlife Warden Odisha vide memo no. 7743 / 1 WL-SSP -01/2015 dated 01.09.2015. Date:
Following funds have been deposited by PP to State Forest Dept till date for —« Rs. 4,69,81,000/- for  57/05/2024
the implementation of various provisions of site-Specific wildlife conservation plan like avifauna
monitoring, solar fencing and other « Rs 166.10 Lakhs for activities to be implemented by the user
agency in the project impacted area A copy of the approval of site-specific wildlife conservation
plan is enclosed herewith.

A Fina Mine Closure Plan along with details of Corpus Fund
16 MINING PLAN should be submitted to the Ministry of Environment & Forests 5
years in advance of final mine closure for approval.

PPs Submission: Complied
A Final Mine Closure Plan (FMCP) shall be prepared in accordance with the provisions laid down
under the "GUIDELINES FOR PREPARATION OF FINAL MINE CLOSURE PLANS" as
prescribed by Indian Bureau of Mines. As per the said guideline, FMCP is required to be prepared 2

years in advance from the date of closure/life of the mine. However presently during the approval of Date:
Mine Plan, a progressive mine closure plan (PMCP) is being submitted for approval. During the 27/05/2024

process of such approval, based on the “area put to use” for excavation and alied activities, we have
deposited a sum of Rs. 11.59165 Cr to Indian Bureau of Mines (IBM) in the form of Bank
Guarantees towards financial assurance for the implementation of measures of PMCP provisions.
This approval was communicated to the Regional office, MOEF & CC, Bhubaneswar vide our |etter
no MGM/P& E/696/20 dated 01.10.2020.
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General Conditions

Sr.No. Condition Type Condition Details
No change in mining technology and scope of working should be
1 MINING PLAN made without prior approval of the Ministry of Environment &
Forests.
PPs Submission: Complied Date:
There is no change in the mining technology and scope of working of the mines. Mining is carried 27/05/2024

out as proposed by using shovel-dumper combination. Dry mobile screening is carried out with the
help of a 1X75 TPH screen plant.

The funds earmarked for environmental protection measures should
Corporate Environmental be kept in separate account and should not be diverted for other
Responsibility purpose. Y ear wise expenditure should be reported to the Ministry
and its Regional Office located at Bhubaneshwar.

PPs Submission: Complied
A dedicated cost Centre for maintaining all environmental expenditure is maintained in a separate Date:
GL account having a unique cost centre mapped in the SAP system. All sorts of environmental 27/05/2024
protection related expenditures are booked in the said cost centre for accounting purpose. The details
of expenditure incurred during the last 3 financial yearsis as under: « FY-2021-22: Rs. 219.6 Lakhs *
FY-2022-23: Rs. 218.33 Lakhs « FY-2023-24: Rs. 302.7 Lakhs

The Regional Office of this Ministry located at Bhubaneshwar shall
monitor compliance of the stipulated conditions. The project
3 MISCELLANEOUS authorities should extend full cooperation to the officer (s) of the
Regional Office by furnishing the requisite
data/information/monitoring reports.

PPs Submission: Complied Date:
The company has been extending full co-operation to the officers of the Regional Office and other 27/05/2024
statutory agencies by furnishing the requisite data/ information / monitoring reports as and when
required. The same shall be continued in future as well.

A copy of clearance letter will be marked to the concerned
4 PUBLIC HEARING Panchayat/local NGO, if any, from whom suggestion/ representation
has been received while processing the proposal.

PPs Submission: Complied Date:
The clearance | etter has been uploaded on the website of the Company. Copy of the clearance letter ~ 27/05/2024
marked to Sarpanch, Gram Panchayat, Palasa on 12.01.2006.

The State Pollution Control Board should display a copy of the

Corporate Environmental clearance letter at the Regional Office, District Industry Centre and

Responsibility Collector's Office/Tehsildar's Office for 30 days.
PPs Submission: Complied Date:
The EC documents was displayed in the office of Regional Office, District Industry Centre and 27/05/2024

Coallector's Office/ Tehsildar's Office for 30 days.

The project authorities should advertise at least in two local
newspapers widely circulated around the project, one of which shall
be in the vernacular of the locality concerned within seven days of the

6 Statutory compliance issue of the clearance letter informing that the project has been
accorded environmental clearance and a copy of the clearance letter is
available with the State Pollution Control Board and may also be seen
at Web Site of the Ministry of Environment & Forests at
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http://envfor.nic.in. and a copy of the same should be forwarded to
the Regional Office of this Ministry located at Bhubaneswar.

PPs Submission: Complied Date:
A copy of Environmental Clearance with regard to Joda West Manganese Mine was published in 27/05/2024
Oriya News Papers Anupam Bharat & Aam Khabar on10.01.2006.

No changein the calendar plan including excavation, quantum of

! MINING PLAN manganese ore and waste should be made.
PPs Submission: Complied Date:
Production and excavation quantum is regulated by the Mine Plan approved by Indian bureau of 27/05/2024

Mines (IBM). No change in the calendar plan has been made. Total annual production achieved from
the mineis well within the EC limit of 0.832 Lakh tonnes per annum.

Four ambient air quality-monitoring stations should be established
in the core zone as well asin the buffer zone for RPM, SPM, SO2,
NOx monitoring. Location of the stations should be decided based on

AIR QUALITY the meteorological data, topographical features, and environmentally
8 MONITORING AND and ecologically sensitive targets in consultation with the State
PRESERVATION Pollution Control Board. Data on ambient air quality (RPM, SPM,

S0O2 & NOKx) should be regularly submitted to the Ministry including
its Regional office at Bhubaneshwar and the State Pollution Control
Board/Central Pollution Control Board once in six. Months.

PPs Submission: Complied
In consultation with Regional Office, State Pollution Control Board (Keonjhar Region), 04 nos of
dedicated Ambient Air Quality monitoring station have been established and regular monitoring is Date:
being carried out twice a week. Photographs of fixed type platforms properly geotagged with the 27/05/2024
spatial coordinates have been shared with State Pollution Control Board and the same was accepted
to SPCB during renewa of CTO. In addition to this, 12 nos of locations have also been identified in
the buffer zone for regular monitoring. Abstract of Ambient Air Quality monitoring result for the
period during October 2023 to March 2024 is enclosed herewith.

AIRQUALITY
9 MONITORING AND
PRESERVATION

Drills should be wet operated or with dust extractors and controlled
blasting should be practiced.

PPs Submission: Complied
Wet drilling concept is already in place and practiced. Exploratory drills have been provided with Date:
inbuilt DE system. Controlled blasting technique with NONEL isin practice. Ground vibrations are 27/05/2024
being checked for every blasts done in the mine. Blasting parameters are assessed periodically by
engaging agency like CIMFR, Dhanbad. Based on the recommendation of such assessments, the
blasting rounds are designed and fired.

Fugitive dust emissions from all the sources should be controlled
regularly monitored and data recorded properly. Water spraying
arrangements on haul roads, wagon loading, dumpers/ trucks, loading
& unloading points should be provided and properly maintained.

AIRQUALITY
10 MONITORING AND
PRESERVATION

PPs Submission: Complied
Following measures are ensured for containment of fugitive dust emission: 1. Mobile water tanker Date:
(cap-10KI) for Haul Roads, Dump yards and other locations) 2. Mist Canons (30 LPH) for sorting 27/05/2024
yards and screening plants 3. Fixed Sprinkling system for static haul roads 4. Automatic Wheel wash
facility at Railway Siding and exit point of the mines. Photographs of the fugitive dust pollution
control measures deployed at the mine are enclosed herewith.

Adeguate measures should be taken for control of noise levels
11 Noise Monitoring & Prevention = below 85 dBA in the work environment. Workers engaged in blasting
and drilling operations, operations of HEMM should be provided
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with ear plugs/ muffs.

PPs Submission: Complied
Ear plugs & Earmuffs are provided to the workers working in mining operation & DG operations
and other high noise generating equipment's. Provision of acoustic enclosures are invariably ensured
before the installation of such noise generating instruments. Following monitoring measures are Date:
ensured for the regulation of noise pollution associated impacts: 1. Monitoring of Noise level (both 27/05/2024
ambient noise survey) and workplace noise survey is carried out on monthly basis using an
integrated sound level meter. 2. Occupational Noise Exposure assessment is also carried out for the
persons engaged in high noise generating areas on quarterly basis by sampling individual workers
over eight-hour durations. Noise level monitoring data for the period during October 2023 to March
2024 is enclosed herewith.

Industrial wastewater (workshop and wastewater from the mine)

WATER QUALITY should be properly collected, treated so as to conform to the standards
12 MONITORING AND prescribed under GSR 422 (E) dated 19th May, 1993 and 31st
PRESERVATION December 1993 or as amended from time to time. Oil and grease trap

should be installed before discharge of workshop effluents.

PPs Submission: Complied
For effective management of effluent following mitigative measures are ensured at the mine level: 1.
Effluents from Workshop/Garage: V ehicle washing system and associated operationa activities are
provided with separate catchment drains and finally the effluents are collected in Oil-Water
Separation system having skimming arrangements for oil and grease 2. Wastewater/runoff collected Date:
from the mine pits: Since thereis no wet process thus no wastewater is generated at any stage from 27/05/2024
any process. 3. Surface runoff is channelized and accumulated in the mine pit. After adequate
retention period, the same is pumped to water treatment plant for final treatment before domestic
consumption. Periodically water samples from mine pits and oil-water separation system are
collected and analysed by an NABL accredited agency for checking compliance w.r.t applicable
standards.

Environmental |aboratory should be established with adequate
13 MISCELLANEOUS number and type of pollution monitoring and analysis equipment in
consultation with the State Pollution Control Board.

PPs Submission: Complied
Environmental Monitoring services are carried out by engaging an NABL Accredited agency having Date:
it's |aboratory recognized by Ministry of Environment, Forest & Climate Change. Though no captive =~ 27/05/2024
laboratory has been established at site but the entire servicesis outsourced to the third party who
have an environmental laboratory within 20 Kms from the mine.

Personnel working in dusty areas should wear protective respiratory
devices and they should also be provided with adequate training and
information on safety and health aspects. Occupational health
surveillance program of the workers should be undertaken
periodically to observe any contractions due to exposure to dust and
take corrective measures, if needed.

14 Human Health Environment

PPs Submission: Complied
Personnel Protective Equipment’s (PPES) are being mandatorily used by all the workers as per
applicability. It isregularly ensured at the entry points. Safe Operating Procedure based training is
imparted to all the workers apart from theinitial VT training. Periodical Medical Examination of Date:
employees (departmental & contractual) are conducted as per prescribed norms of MinesRule, 1955. ' 57/05/2024
Besides, Occupational health surveillance assessment as mentioned below are also carried out: 1.
Personal Dust Sampling & Free Silica exposure assessment by a DGM S approved agency. 2. Hand-
Arm Vibration & Whole Body Vibration Exposure Assessment report by a DGM S approved
laboratory 3. Mn Poisoning test (periodic) by amedical laboratory. Copy of the Manganese Testing
report carried out in July 2023 and the Vibration Exposure Assessment are enclosed herewith.

15 Corporate Environmental A separate environmental management cell with suitable qualified
Responsibility personnel should be set up under the control of a Senior Executive,
Address: IA Division, Ministry of Environment, Forest and Climate Change, Page 80f9

Indira Paryavaran Bhawan, Jor Bagh New Delhi - 110003



who will report directly to the Head of the Organization.

PPs Submission: Complied

The company has made a robust arrangement for reviewing and monitoring the implementation of
Environment management plan. A Centralized Environmental Management Department has been set
up headed by the Chief (Environment) and supporting staff. The operation and legal sections at mine
level include Head (Mine & Production Planning), Head (Environment), Senior Manager - Mine
Planning, Area Manager (RM Environment), Environment Engineer, Chemists, etc.

Date:
27/05/2024

Visit Remarks

Last Site Visit Report Date: N/A
Additional Remarks:

Address: 1A Division, Ministry of Environment, Forest and Climate Change, Page 9 of 9
Indira Paryavaran Bhawan, Jor Bagh New Delhi - 110003
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DUST FALL ANALYSIS RESULT ABSTRACT-BAMEBARI IRON & MN MINE of M/s TATA STEEL LIMITED

DUST FALL ANALYSIS (SUMMER SEASON-MAY’23 to JUNE’23)

Dust Fall Rate for Particles

Heavy Metal Concentration

Location (gm/m2/month) (mg/Kg) or PPM
Insoluble | Soluble Total Dust Lead Ni Co Hg As
Nr. Project Office (Bamebari) 0.22 0.34 0.56 <0.005 0.21 0.05 BDL 0.008
Nr. Sorting Yard (Joribar) 0.23 0.29 0.52 <0.005 0.26 0.08 BDL 0.006
Nr. Dumping Yard (Bamebari block) 1.34 0.49 1.83 <0.005 0.12 0.14 BDL 0.018
Bamebari Village (Nr. High School) 0.48 0.25 0.73 <0.005 BDL 0.05 BDL 0.020
Palasa-Ka Village 0.71 0.26 0.97 <0.005 BDL 0.04 BDL 0.018
Jadibahal Village (Playground) 0.42 0.27 0.69 <0.005 BDL 0.04 BDL 0.018
DUST FALL ANALYSIS (WINTER SEASON-JANUARY’23 to FEBRUARY’23)
Dust Fall Rate for Particles Heavy Metal Concentration
Location (gm/m2/month) (mg/Kg) or PPM
Insoluble | Soluble Total Dust Lead Ni Co Hg As
Nr. Project Office (Bamebari) 0.34 0.23 0.57 <0.005 0.14 0.31 BDL 0.005
Nr. Sorting Yard (Joribar) 0.36 0.28 0.64 <0.005 0.16 0.24 BDL BDL
Nr. Dumping Yard (Bamebari block) 0.58 0.29 0.87 <0.005 0.19 0.25 BDL BDL
Bamebari Village (Nr. High School) 0.49 0.36 0.85 <0.005 0.34 0.08 BDL 0.022
Palasa-Ka Village 0.71 0.39 11 <0.005 BDL BDL BDL BDL
Jadibahal Village (Playground) 1.23 0.43 1.66 <0.005 BDL BDL BDL BDL
DUST FALL ANALYSIS (POST MONSOON -OCTOBER’23 to NOVEMBER’23)
Dust Fall Rate for Particles Heavy Metal Concentration
Location (gm/m2/month) (mg/Kg) or PPM
Insoluble | Soluble Total Dust Lead Ni Co Hg As
Nr. Project Office (Bamebari) 0.43 0.26 0.69 BDL 0.26 0.32 BDL BDL
Nr. Sorting Yard (Joribar) 1.04 0.32 1.36 0.32 0.16 0.22 BDL 0.022
Nr. Dumping Yard (Bamebari block) 1.02 0.26 1.28 BDL 0.15 0.18 BDL BDL
Bamebari Village (Nr. High School) 0.68 0.31 0.99 0.22 0.24 0.08 BDL 0.024
Palasa-Ka Village 0.52 0.35 0.87 0.14 BDL BDL BDL BDL
Jadibahal Village (Playground) 0.38 0.29 0.67 0.08 BDL BDL BDL BDL




DUMP MANAGEMENT PRACTICES AT BAMEBARI IRON & MANGANESE MINE
OF M/s TATA STEEL LIMITED

Fig.1 Check Dam in Series Fig.2 Garland Drain with Toe Wall
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Fig.3 & 4 Rain Passes for slope protection

Fig.5 Coir Matting of Dump Slopes for stabilization

Fig.6 Vetiver Plantation on
Dump slope
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Government of India
Ministry of Jal Shakti
Department of Water Resources,
River Development & Ganga Rejuvenation
Central Ground Water Authority

(Y= FoRit 7 MU wHIoT U3N)
NO OBJECTION CERTIFICATE (NOC) FOR GROUND WATER ABSTRACTION
Project Name: Bamebari Iron And Manganese Mine
Project Address: Bamebari Iron And Manganese Mine, Tata Steel Ltd., At./po : Bamebari,, Tahsil /
Taluk: Barbil / Champua Pin-758034
Village: Palasa Block: Champua
District: Kendujhar State: Odisha
Pin Code:
Communication Address: Bamebari Iron And Manganese Mine Of M/s Tata Steel Limited, Administrative

Office At/po- Bichhakundi, P.s-joda, 758034 (keonjhar, Odisha), Ferro Alloys
Mineral Division (joda), Keonjhar, Odisha, Joda, Kendujhar, Odisha - 758034

Address of CGWB Regional Office : Central Ground Water Board South Eastern Region, Bhujal Bhawan, Khandagiri
Square, Nh-5, Bhubaneshwar, Khordha, Odisha - 750001

1. NOC No.: CGWA/NOC/MIN/REN/2/2023/8486 2. Date of Issuence 02/11/2023
3. Application No.: 21-4/1194/OR/MIN/2017 4. Category: Safe
(GWRE 2022)
5. Project Status: Existing With Additional Ground Water 6. NOC Type: Renewal
Requirment
7. Valid from: 23/07/2022 8. Valid up to: 22/07/2024
9. Ground Water Abstraction Permitted:
Fresh Water Saline Water Dewatering Total
m3/day m3/year m3/day m?3/year m3/day m3/year m3/day m3/year
130.00 47450.00 482.00 175930.00
10. Details of ground water abstraction /Dewatering structures
Total Existing No.:4 Total Proposed No.:0
DW DCB BW TW MP MPu DW DCB BW T™W MP MPu
Abstraction Structure* 0 0 3 0 0 0 0 0 0 0 0 0
Dewatering Structure* 0 0 0 0 1 0 0 0 0 0 0 0
*DW- Dug Well; DCB-Dug-cum-Bore Well; BW-Bore Well; TW-Tube Well; MP-Mine Pit;MPu-Mine Pumps
11. Ground Water Abstraction/Restoration Charges paid (Rs.): 1098523.00
12. Environment Compensation (if applicable) paid (Rs.): 0.00
13. Number of Piezometers(Observation wells) to be No. of Piezometers Monitoring Mechanism

constructed/ monitored & Monitoring mechanism.
Manual DWLR** DWLR With Telemetry

*DWLR - Digital Water Level Recorder 2 0 1 1

18/11, SR 8134, ATRIE S, 71 fawett - 110011 7 18/11, Jamnagar House, M ansingh Road, New Dethi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743
Website: cgwa-noc.gov.in

T 991 - Silaq 99

SAVE WATER - SAVE LIFE




(Compliance Conditions given overleaf)

This is an auto generated document & need not to be signed.

18/11, SR 8134, ATRIE S, 71 fawett - 110011 7 18/11, Jamnagar House, M ansingh Road, New Dethi-110011

Phone: (011) 23383561 Fax: 23382051, 23386743
Website: cgwa-noc.gov.in
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Validity of this NOC shall be subject to compliance of the following conditions:
Mandatory conditions:

1) Installation of tamper proof digital water flow meter with telemetry on all the abstraction structure(s) shall be mandatory for all users seeking No Objection Certificate and intimation regarding their
installation shall be communicated to the CGWA within 30 days of grant of No Objection Certificate.

2) Proponents shall mandatorily get water flow meter calibrated from an authorized agency once in a year.

3) Construction of purpose-built observation wells (piezometers) for ground water level monitoring shall be mandatory as per Section 14 of Guidelines. Water level data shall be made available to
CGWA through web portal. Detailed guidelines for construction of piezometers are given in Annexure-II of the guidelines.

4) Proponents shall monitor quality of ground water from the abstraction structure(s) once in a year. Water samples from bore wells/ tube wells / dug wells shall be collected during April/May every year
and analysed in NABL accredited laboratories for basic parameters (cations and anions), heavy metals, pesticides/ organic compounds etc. Water quality data shall be made available to CGWA through
the web portal.

5) In case of mining projects, additional key wells shall be established in consultation with the Regional Director, CGWB for ground water level monitoring four (4) times a year (January, May, August
and November) in core as well as buffer zones of the mine.

6) In case of mining project the firm shall submit water quality report of mine discharge/ seepage from Govt. approved/ NABL accredited lab.
7) The firm shall report compliance of the NOC conditions online in the website (www.cgwa-noc.gov.in) within one year from the date of issue of this NOC.

8) Industries abstracting ground water in excess of 100 m 3 /d shall undertake annual water audit through certified auditors and submit audit reports within three months of completion of the same to
CGWA. All such industries shall be required to reduce their ground water use by at least 20% over the next three years through appropriate means.

9) Application for renewal can be submitted online from 90 days before the expiry of NOC. Ground water withdrawal, if any, after expiry of NOC shall be illegal & liable for legal action as per provisions
of Environment (Protection) Act, 1986.

10) This NOC is subject to prevailing Central/State Government rules/laws/norms or Court orders related to construction of tube well/ground water abstraction structure / recharge or conservation
structure/discharge of effluents or any such matter as applicable.

General conditions:

11) No additional ground water abstraction and/or de-watering structures shall be constructed for this purpose without prior approval of the Central Ground Water Authority (CGWA).
12) The proponent shall seek prior permission from CGWA for any increase in quantum of groundwater abstraction (more than that permitted in NOC for specific period).

13) Proponents shall install roof top rain water harvesting in the premise as per the existing building bye laws in the premise.

14) The project proponent shall take all necessary measures to prevent contamination of ground water in the premises failing which the firm shall be responsible for any consequences arising
thereupon.

15) In case of industries that are likely to contaminate the ground water, no recharge measures shall be taken up by the firm inside the plant premises. The runoff generated from the rooftop shall be
stored and put to beneficial use by the firm.

16) Wherever feasible, requirement of water for greenbelt (horticulture) shall be met from recycled / treated waste water.

17) Wherever the NOC is for abstraction of saline water and the existing wells (s) is /are yielding fresh water, the same shall be sealed and new tubewell(s) tapping saline water zone shall be
constructed within 3 months of the issuance of NOC. The firm shall also ensure safe disposal of saline residue, if any.

18) Unexpected variations in inflow of ground water into the mine pit, if any, shall be reported to the concerned Regional Director, Central Ground Water Board.
19) In case of violation of any NOC conditions, the applicant shall be liable to pay the penalties as per Section 16 of Guidelines.
20) This NOC does not absolve the proponents of their obligation / requirement to obtain other statutory and administrative clearances from appropriate authorities.

21) The issue of this NOC does not imply that other statutory / administrative clearances shall be granted to the project by the concerned authorities. Such authorities would consider the project on
merits and take decisions independently of the NOC.

22) In case of change of ownership, new owner of the industry will have to apply for incorporation of necessary changes in the No Objection Certificate with documentary proof within 60 days of taking
over possession of the premises.

23) This NOC is being issued without any prejudice to the directions of the Hon’ble NGT/court orders in cases related to ground water or any other related matters.

24) Proponents, who have installed/constructed artificial recharge structures in compliance of the NOC granted to them previously and have availed rebate of upto 50% (fifty percent) in the ground
water abstraction charges/ground water restoration charges, shall continue to regularly maintain artificial recharge structures.

25) Industries which are likely to cause ground water pollution e.g. Tanning, Slaughter Houses, Dye, Chemical/ Petrochemical, Coal washeries, pharmaceutical, other hazardous units etc. (as per
CPCB list) need to undertake necessary well head protection measures to ensure prevention of ground water pollution as per Annexure Il of the guidelines.

26) In case of new infrastructure projects having ground water abstraction of more than 20 m3/day, the firm/entity shall ensure implementation of dual water supply system in the projects.
27) In case of infrastructure projects, paved/parking area must be covered with interlocking/perforated tiles or other suitable measures to ensure groundwater infiltration/harvesting.

28) In case of coal and other base metal mining projects, the project proponent shall use the advance dewatering technology (by construction of series of dewatering abstraction structures) to avoid
contamination of surface water.

29) The NOC issued is conditional subject to the conditions mentioned in the Public notice dated 27.01.2021 failing which penalty/EC/cancellation of NOC shall be imposed as the case may be.

30) This NOC is issued subject to the clearance of Expert Appraisal Committee (EAC) (if applicable).

31) In the self-compliance report, the PP shall submit details of Drilling Agency/ Agencies, which has/ have constructed BW(s)/ TW(s) along with undertaking to the effect that all necessary measures
have been taken as per directions of Hon’ble Supreme Court provided in Annexure-VII of guidelines dated 24.09.2020 in respect of abandoned/ failed BW(s)/ TW(s)/Piezometer(s), if any. The PP is
advised to engage registered drilling agency/ agencies. In the event of any mishap/ unfortunate incident due to negligence in taking measures for prevention of accident due to falling in Bore Well, both
PP and concerned drilling agency shall jointly be held responsible and penal action as per extant Government rules shall be taken.

(Non-compliance of the conditions mentioned above is likely to result in the cancellation of NOC and legal action against the proponent.)

CENTRAL GROUND WATER AUTHORITY

Department of Water Resources, River Development and Ganga Rejuvenation
Ministry of Jal Shakti, Govt. of India

18/11, SR 8134, ATRIE S, 71 fawett - 110011 7 18/11, Jamnagar House, M ansingh Road, New Dethi-110011

Phone: (011) 23383561 Fax: 23382051, 23386743
Website: cgwa-noc.gov.in

T 991 - Silaq 99
SAVE WATER - SAVE LIFE
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 M/s Khondbond Iron & Manganese Mine
(M/s TATA Steel Limited)
District - Kendujhar,
State - Odisha-758 034.
Ground Water Table Measurement

October-2023

Anacon Laboratories Pvt. Lid. Nagpur Lab
Q FP-34, 35, Food Park, Five Star Industrial Estate,
MIDC Butibori, Nagpur, Maharashtra, India - 441 122

L + 91 8045685558 & Email
@ htips: // www.anaconlaboratories.com

= . . Measuring Point i.e.
Static Water Level from : Water level Below
M S1. No., Village Name En%wu%ana“.nﬂ ¢ Details of location Measuring Point in Mp mhm_nm a..wmm wvﬂm”m Ground Level in
> _ Mtrs. (Level in mbmp) & 000 AM.MM:: ¥S: Mtrs. = mbmp - magl
3 : : Dugwell near road : .
U
e 1 |Ganua Village 17/10/2023 (Mr. Keshar Patra) 3.81 0.53 3.28
» 2 |Guruda Village 17/10/2023 Dugwell near Club 4.26 0.65 3.61
@ Khondbond Dugwell in field : ; ;
= 3 Villase 17/10/2023 (Mr. Mothua Munda) 3.64 0.70 2.94
= .w 4 |OMC Colony 17/10/2023 Dugwell near road 3.2% . 0.50 2.77
35
e for—f
¢ ¢ U _ _
<< ﬁrmum.mﬁ;m, 3(? \.\ . _ _ _ Authorized Signatory
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work in making sure that you get a seamless experience at every stage of your interaction with us. In our constant endeavor )
towards ensuring that your next experience will be significantly better than the current one, we welcome your feedback on feedback@anacon.in

Thank you for instilling your trust and faith in our services. We cherish our relationship with you, and we put in a lot of hard



M/s Khondbond Iron & Manganese Mine
(M/s TATA Steel Limited)
District - Kendujhar,
State - Odisha-758 034.
Ground Water Table Measurement

Qacmswm?memw

, Nagpur, Maharashtra, India - 441 122

Anacon Laboratories Pvt. Ltd. Nagpur Lab -
+ 91 8045685558 & Email : info@anacon.in

Q FP-34, 35, Food Park, Five Star Industrial Estate,

MIDC Butibori

(9
D https: // www.anaconlaboratories.com
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nmne., N 2 Mtrs. (Level in mbmp) [EFOund H.M&:E MUS. Mtrs. = mbmp - magl
= 1 (Ganua Village 17/11 B RREIES
S g /11/2023 (Mr. Keshar Patra) 3.93 58 3.40
2 |Guruda Village [ 17/11/2023 Dugwell near Club |, = .55 0.65 : " 3.88
% 3 HAW._O_.—QUOSQ Hw\:\MDMw Dugwell in field . .
= Village (Mr. Mothua Munda) .78 0.70 3.08
. .w | 4 ©OMC Oa,o:u\ 17/11/2023 Dugwell near road 3.61 0.50 3.11 |
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Anacon Laboratories Pvt. Ltd. Nagpur Lab
Q FP-34, 35, Food Park, Five Star Industrial Estate,
MIDC Butibori, Nagpur, Maharashtra, India - 441122
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Test Report

M/s Khondbond Iron & Manganese Mine

(M/s TATA Steel Limited)
District - Kendujhar,

State - Odisha-758 034.

Ground Water Table Measurement

bmamﬁwm?wamm

Date of _ Static Water Level from yﬁ“ﬂ-ﬂ“ﬂﬂw MMH.M“._M. #Mw..nn_. _Mqh wm_.o_“q
int i roun vel 1
[SL. No.| Village Name MEsRErETREHE Details of -oonﬁoﬂ. Hﬁ”mﬁm”ﬂnﬂ ”:_MM _...“._3 ground .ﬂanrﬂnmﬂ _mn Mérs. s i sl
; Dugwell near road 053 3.63
1 |Ganua Village 15/12/2023 (Vir, Keshar Patea) 416 -
2 (Guruda Village 15/12/2023 Dugwell near Club 472 0.65 4.07
Khondbond Dugwell in field’ 0.70 3.1
3 Village 15/12/2023 (Mr. Mothua Munda) 3.91 :
4 |OMC Colony 15/12/2023 | Dugwell near road 3.84 0.50 3.34
o .
R\ﬂ (4 ocr—F
" Chemist:- @ ,3 eg . Authorized mwm:mwo&\
. \\ : .
...... End of Report-----

Thank you for instilling your trust and faith in our services. We cherish our relationship with you, and we put in a lot of hard
work in making sure that you get a seamless experience at every stage of your interaction with us. In our constant endeavor
towards ensuring that your next experience will be significantly better than the current one, we welcome your feedback on' feedback@anacon.in .



M/s Khondbond Iron & Manganese Mine
(M/s TATA Steel Limited)

District -

Kendujhar,

State - Odisha-758 034.
Ground Water Table Measurement

January-2024
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< Measuring Point i.e. ]

_.m. i o ) Date of ) Static Water Level from MP distance showe Water level Belo w
. No.| Village Name M ¢ Details of location Measuring Point in suiid level in Mtrs Ground Level in

% ERERSREE Mtrs. (Level in mbmp) grou _.ﬂum:- ‘| Mtrs. = mbmp - m mm.

1 =

2 ; Dugwell near road =

m 1 |Ganua Village 20/01/2024 (N, Keshar Patrd) 4.57 0.53 4.04

g 2 (Guruda Village | 20/01/2024 | Dugwell near Club 5.14 0.65 4.49

f Khondbond Dugwell in field _ _

m_.. 3 Village 20/01/2024 (Mr. Mothua Munda) 4.16 0.70 3.46

£

= 4 |OMC Colony 20/01/2024 | Dugwell near road 392 0.50 3.42

2

z /

g me QA

& Chemist:- € Authorized Signatory

m_

Rasmse End of Report-----
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Anacon Laboratories Pvt. Ltd. Nagpur Lab

Q@ FP-34, 35,Food Park, Five Star Industrial Estate,

MIDC Butibori, Nagpur, Maharashtra, India - 441 122

L + 91 8045685558 & Email . info@anacon.in
& hitps: // www.anaconlaboratories.com

Anacon

Laboratories

M/s Khondbond Iron & Manganese Mine .

(M/s TATA Steel Limited)
District - Kendujhar,

State - Odisha-758 034.

Ground Water Table Measurement

February-2024

D?.BS._,;

o BT
B 15

z
O
Q
<
4
<

...... End of Report-----

uﬁonmﬁnmb_m Point.i.e.
Static Water Level from 5 Water level Below
Date of : ; ey MP distance above
No. Village Name | Details of location Measuring Point in . Ground Level in
N Mesgurement Mtrs. (Level in mbmp) ground _MMHM_._F AN Mtrs. = mbmp - magl
\ Dugwell near road :
1 (Ganua Village 13/02/2024 (Vb Reishat Pti) 4.62 0.53 4.09
2 Guruda Village 13/02/2024 Dugwell near Clib 5.47 0.65 4,82
Khondbond : Dugwell in field y .
3 Village 13/02/2024 (M, Mothia Minda) 4.26 0.70 3.56
4 |OMC Colony 13/02/2024 Dugwell near road 4.19 0.50 3.69
Chemist:- i ! Authorized Signatory

Thank you for instilling your trust and faith in our services. We cherish our relationship with you, and we put in a lot of hard :
work in making sure that you get a seamless experience at every stage of your interaction with us. In our constant endeavor *

towards ensuring that your next experience will be significantly better than the current one; we welcome your feedback on feedback@anacon.in.



info@anacon.in

Anacon Laboratories Pvt. Ltd. Nagpur Lab
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Thank you for instilling your trust and faith in our services. We cherish our relationship with you, and we put in a lot of hard
work in making sure that you get a seamless experience at every stage of your interaction with us. In our constant endeavor
towards ensuring that your next experience will be significantly better than the current one, we welcome your feedback on feedback@anacon.in.



Nagpur Lab

M/s Joda East Iron Mine
(M/s TATA Steel Limited)
District - Kendujhar,
State - Odisha-758 034.

, Nagpur, Maharashtra, India - 441 122

+ 91 8045685558 & Email : info@anacon.in
& https: // www.anaconlaboratories.com

Q FP-34, 35, Food Park, Five Star Industrial Estate,

Anacon Laboratories Pvt. Lid.

I
= Ground Water Table Measurement
m
Q October-2023
=
Measuring Point
Static Water Level from Water level Below
M L Village Name M eLe/al ¢ | Details of location | Measuring Point in Mtrs. n.a. i &awﬁ_-nn 1|  Ground Level in
o 0. easuremen —-&ﬂd«ﬁ— in H—.—.UEU- a mOﬂﬂ groun eve Mtrs. = E—uaﬂ < En.ﬂ—
= n Mtrs. (magl)
S
g 1 [Khuntapani Basti | 16/10/2023 | Dugwell near School 4.16 0.80 3.36
Qg
W. 2 |[Komar Joda Basti | 16/10/2023 Dugwell near Road 4.97 0.80 417
B~
3 |HudiSahiBasti | 16/10/2023 ugwe] 5.16 0.80 4.36
@ (Mr. Jagbandhu Nayar)
Q 4 |Banaikala Basti 16/10/2023 Gov. Dugwell e 352 0.70 2.82
- Ramjan Huttin |
0 5 J & | 16/102023 Dyl 427 0.50 | 3.77
cC .m Basti
g8
o ! -
<0 y \/D O~
Chemist:- m, ?,\/ \ Authorized Signatory
..... End of Report-----
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work in making sure that you get a seamless experience at every stage of your interaction with us. In our constant endeavor

Thank you for instilling your trust and faith in our services. We cherish our relationship with you, and we put in a lot of hard
towards ensuring that your next experience will be significantly better than the current one, we welcome your feedback on feedback@anacon.in




=
O
Q
<
=
<

g .8
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843
M= 1 =
Ofaf§
z2§38
BB ;68
3,59
S T = > .
208Es M/s Joda East Iron Mine
QT EES (M/s TATA Steel Limited)
o5 m.m 5 District - Kendujhar,
o 5o % N
08285 State - Odisha-758 034.
.m _,.._nnv ,n,m..w W
m 7283 Ground Water Table Measurement
|
SLe%E November-2023
<o=0m
5 Measuring Point
. Static Water Level from i Water level Below
_._”..._.... Village Name Em%ﬂ”““unn: ¢ Details of location | Measuring Point in Mtrs. mh%mnawwnahwwmﬁwnm Ground Level in
fm.u,... * (Level in mbmp) in Mtrs, (mag) . Mtrs. = mbmp - magl
S 1 |[Khuntapani Basti | 16/11/2023 | Dugwell near School 448 0.80 3.68
M 2 [Komar Joda Basti | 16/11/2023 | Dugwell near Road 5.16 0.80 4.36
; ; . Dugwell
s 3 [Hudi Sahi Basti 16/11/2023 | Tt N 5.39 080 459
9 4 [Banaikala Basti | 16/11/2023 Gov. Dugwell 3.81 0.70 3.11
T
e 5 [emjanHutting | 0003 Dugwell 4.62 0.50 4.12
< O Basti
iR
m b .\...IIQM
Chemist:-- WJ Q.v.. y Authorized Signatory
L e End of Report-----

We cherish our relationship with you, and we putin a lot of hard
t every stage of your inleraction with us. In our constant endeavor

Thank you for instilling your trust and faith in our services.

work in making sure that you

towards ensuring that your next experie

gel a seamless experience a
nce will be significantly bette

r than the current one, we welcome your feedback on feedback@anacon.in
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Anacon Laboratories Pvt. Ltd. Nagpur Lab -
' _ Q FP-34, 35, Food Park, Five Star Industrial Estate,
MIDC Butibori, Nagpur, Maharashtra, India - 441 122

| .
Anacon " L + 91 8045685558 & Email : info@anacon.in
Laboratories @ https: // www.anaconlaboratories.com
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Thank you for instilling your trust and faith in our services. We cherish our relationship with you, and we put in a lot of hard

work in making sure that you get a seamless experience at every stage of your interaction with us. In our constant endeavor
towards ensuring that your next experience will be significantly better than the current one, we welcome your feedback on feedback@anacon.in
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wark in making sure that you get a seamless experience at every stage of your interaction with us. In our constant endeavor
towards ensuring that your next experience will be significantly better than the current one, we welcome your feedback on feedback@anacon.in.



Anacon Laboratories Pvt. Ltd. Nagpur Lab
Q FP-34, 35,Food Park. Five Star Industrial Estate,

| ' MIDC Butibori, Nagpur, Maharashtra, India - 441 122
‘__ Anacon L + 91 8045685558 = Email : info@anacon.in

Laborato ries . @ https: // www.anaconlaboratories.com
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Thank you for instilling your frust and faith in our services. We cherish our relationship with you, and we put in a lot of hard ‘“ ;'Z'_F“_"
work in making sure that you get a seamless experience at every stage of your interaction with us. In our constant endeavor '
towards ensuring that your next experience will be significantly better than the current one, we welcome your feedback on feedback@anacon.in.



Anacon Loboratories Pvt. Ltd. Nagpur Lab

9 FP-34, 35 Food Park, Five Siar Industrial Estae
MIDC Buiibori, Nagpur, Maharashira, India - 441 122
(‘(‘* Anacon L+ 91 8045585558 ® Email : info@anaconn
\ Laboratories O hitps: I/ www.anaconlaboratories.com
ANACON
Test Report
M/s Joda East Iron Mine
(M/s TATA Steel Limited)
District - Kendujhar,
State - Odisha-758 034.
Ground Water Table Measurement
March-2024
. Measuring Water level
Static Wate:r Leve.l Point i.e. MP | Below Ground
Sl. Vi Date of . . from Measuring Point| .. .
illage Name Details of location . . distance above Level in
No. Measurement in Mtrs. (Level in d level in | Mtrs. = mb
bmp) ground level in rs. = mbmp -
m Mtrs. (magl) magl
1 [Khuntapani Basti | 18/03/2024 | Dugwell near School 492 0.80 4.12
2 |Komar Joda Basti | 18/03/2024 Dugwell near Road 6:13 0.80 5.33
. . . Dugwell
3 |Hudi Sahi Basti 18/03/2024 (Mr. Jagbandhu Nayar) 6.04 0.80 5.24
4 Banaikala Basti 18/03/2024 Gov. Dugwell 4.87 0.70 417
5 Ramjan Hutting | ) a/05/5004 Dugwell 5.26 0.50 4.76
Basti
Verified by Authorized Signatory
7
e ot
Snehal Raut Dr. (Mrs.) S. D. Garway
Deputy Technical Manager Quality Manager
----End of Report----
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WATER MONITORING REPORT




MUOress or Laporatory :

Building No, P- 48, Udayan Industrial Estale

3, Pagladanga Road, Kolkata 700015
West

Bengal
Tel : +91 7044036120
Email: udayanlab@mitrask.com

TEST REPORT
Name & Address of Customer : Report No. : MEKPLIFD/2023-24211CA8
Tata Steel Ltd. (MGM)_Joda West Date : 2110372024
Sample No. : MSKNB/FD/2023-24/03WYABC
AlfPo. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 08/032024
Date(s) of performance: D8M3/2024 - 21/0372024
Location of performance of Parmanent Facility
Reference No. & Date : 3000156017/056, Dale - 16/09/2023
Discipline: Chemical
We heraby cartify that the following zample Drawn By us has been analyzed with the following results:
1. Group Waler & Residus in Water
| 2. Description of sample Drinking Water
| 3. Unigue identification of sample(if any) NA
T - 07/03/2024
Joribar pit office (BIMM)
Transport (2 -5) deg C Cold chain maintained
e 1S:17814( P-5) 2022
|8. mmu_mmmnmmg_ Akash Kumar Shethy, Mukesh Haibury

Report No.: MSKPLFDI2023-24/211CA8 Sample No.: MSKNBFD/2023-24/03/WYABC.
£ I'otal Chromium as Cr mg IS 3025 (Part 2) 0.05 No relaxation mlﬂ
3 Silver as Ag mgh IS 3025 (Part 2) 0.1 No Relaxation [S0H(0L-0.005
4 Silica (as Si02) mgh IS 3025 (Part 25) Not Specified Not Specified | BOL(DL:0.1)
5 Selenkim a5 Se mgl 1S3025 (Part2) 0.01 No relexation | SOLIDL:0.003
8 Mercury as Hg mg/ IS 3025 (Part 48) 0.001 No relaxaion _|BOL(DL-:0.000
7 Zinc as Zn mgh__ IS 3025 (Part 2) 5 15 um_{u*n,r.r.m
8 Colour Hazen IS 3025 (Part 4) 5 15 BOL(DL-1.0)
9 Cyanide as CN mg/l IS 3025 (Part 27) Sect 0.05 No relaxation |BDL(DL.0.02)
10 Fiuoride as F mg/ IS 3025 (Part 50) 1.0 15 BOL(DL-0.2)
11 Nitrate as NO3 mg/ AV (UL EEETION 4800 45 No Relaxation 0.65
12 Nickel (as Ni) mgh IS 3025 (Part 2) 0.02 No Relaxation | BOL(DL:0.01)
13 Arsenic as As mg/l IS 3025 (Part 2) 0.01 No Relaxation [BOL(DL0.003
14 Manganess as Mn mg/ IS 3025 (Part 2) 0.1 03 BOL{DL.0.02)
15 Lead as Pb mg/ IS 3025 (Part 2) 00 No refaxation [PL(OL:0.009
16 Copper as Cu mg/l IS 3025 (Pan2) 0.05 15 BOL(DL.0.02)
Authalioed Sighalony:
Signature "'/?ﬁ
Head Office: Cantra [(5th Fioor), 748, ALJLC. Boss Haa

Btrmory
Tl ; 8 33 40143000 | 22650007
Emad :

F& Lk o]



eSS W LAUUTELUTY

Building No. P- 48, Udayan Industrial Estals,
3, Pagladanga Road, Kolkata 700015

West Bangal

Tel : +81 7044036120
Email: udayanlab@mitrask.com

Scan for Portal
ULR: TC-695024000004746F

Opinion : Acoeptable limit & Permissible limi are as per 1S:10500:2012
Statement of Conformity  NA

—END

Sigralus A

e —— e MR LY L

— ! - parAnacis s} Food, Sosled Wador, Smalod food) sl e retaited for 15 cheya rom e e of e of 1 Tant Rt

Head Office:  Strechi Canire Floor), 748, A LC. Boss Road, Kooia - 7000 Ve Bangal, India.
T nnﬁmszm‘?'ﬁm-m 33 ZPR50005 = Page 2 of 2
Emad Infogimerask com Wabese | www mitrask com
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Building No. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkala 700015

West Bengal

Tel. : +81 7044036120

Email udayaniab@mitrask.com

Scan for Portal

ULR: TC-595024000004746F

TEST REPORT
Name & Address of Customer : Report No. : MSKPLIFD/2023-24/211CA8
Tata Steel Ltd (MGM)_Joda Wes Date ; 211032024
Sample No. : MSKNBIFD/2023-24/03/ WY ABC.
APo. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 08/03/2024
Date(s) of performance: D8/03/2024 - 08/03/2024
Location of performance of Parmanent Facility
Reference No. & Date : 3000156017/056, Date - 16/08/2023
Discipline: Biological
mmwrmwmmmmmmnmnmmmmmmmmm:
1. Group _ Water & Residua in Water
2. Description of sample Drinking Water _
3. Unique Identification of sample{if any) NA
4. Date of sampling O7/03/2024
5. Place of sampiing Joribar pit office (BIMM)
S.EnvlrmumumndlﬁumnuﬂrmmEMlemﬂ (2 -5) deg C Cold chain maintained
7. Sampling Flan & Method used 15:17614( P-25) 2022
8. Identification of the personnel performing sampling by MSK Akash Kumar Shethy, Mukesh Haibur
Report No.: MSKPLFD2023-24/211CA8 Sample No.: MSKNBFD/2023-24/03/WYABC.)
Opinion : Acceptable imit & Permissible imit are as per 15:10500:2012

Statement of Conformity NA

———END ——

T T s— ey WY U

This Tst Rupor snal nel ummnummnwumumm
WWM¢MBWMNMamm|:FmMﬂhmhtudqlmhmunlﬂ.tu

from the cale of issue of the Toid Raspeort.

mmmdmnpumwmsulmm|mumhnsmawmpmaW|1m-u-. B
The resansed par of m}hlﬁ“ﬁﬁm:h-wm] Food, Sealed Water, Sealed food) mhwvummnuumunm Rapon.

2 Shrmchi Cenire (5o T4, AJ.C. Bows Fioad, ooy - W Incis
Head Offica; i e F':ﬂl e FOOCFS, West Bengal Page 1 of1
Emadl - infofloirask com VWahsis - waw minesk com



Mitra S. K. Private Limited

AUP.O.BARBIL Ward No-6
Dist.: Keonjhar, Odisha - 758035
CIN: U51208WB1956F TCO23037

T 1481 ’943?13 08815,94370 08820,94370 75260

E : barbii@mitrask.co.in

Report No. MSKGL/ED/2023-24/(
AN

Date; 25.03.2024

——— o mpsas wrak s WE RFILLINVILEINUT !‘F&TER

Name of the Client

M/s. TATA STEEL LIMITED

Name of the Mines

BAMEBARI IRON & MANGANESE MINES (BIMM)

Date of sampling

07.03.2024

Location Joribar Pit Office R O Water (BIMM)
wwmmw
r Norms as per IS: 10500- ]
> Test Parameters Unite Method 2012 Results
No. Desirable | Permissible
Limit Limit

1 | Ammonical Nitrogen mg/l APHA [24thEdition),4500-NH3-F 0.5 No Relaxation <01

2 | Calcium (as Ca) mg/l1 APHA (24th Edition) 3500 Ca B 75 200 26

3 | Chloride (as C1) mg/] APHA (24th Edition) 4500 -C| B 250 1000 10

4 | odour Hazen 3025 (Part-5}1983:Rfim:2012 | Agreeable | Agreeable | Agreeable

5 | Electrical conductivity us/fcm APHA (24th Edition),25108 - - 209

& | Iron (as Fe) mg/l APHA {24th Edition),3500 Fe B 0.3 No Relaxation | g gs

7 | Magnesium (as Mg) mg/I APHA [24th Edition), 3500 Mg B 30 100 58

8 g‘;:.f';:]i;nc;;“md mg/l A?ﬁgﬂ;‘ﬂ?&?ﬁf 0.001 0.002 <0.001
9 | Potassium (as K) mg/1 APHA (24th Edition), 3500 K B <1.0
10 | Salinity PSU APHA (24th Edition), 25208 - — 0.107
11 | Sodium (as Na) mg/l APHA (24th Edition), 3500 Na B - -ee £E2

12 | Sulphate (as S04 ) mg/l | APHA (24th Edition) 4500 SO42-E 200 400 3.1

13 | Taste None |15 3025 (Part 8)-1983 Rffm:2012_(0) Agreeable | Agreeable Agreeable
14 | Total Alkalinity (as CaCO3) mg/l APHA (24th Edition), 23208 200 600 92

15 | Total Dissolved Solids (as TDS) mg/1 APHA [24+h Edition), 25400 500 2000 124

16 | Total Hardness (as CaC03) mg/1 APHA (24th Edition), 2340 C 200 600 88

17 | Total Suspended Solid (as TSS) mg/] APHA (24th Edition),2540D — - <25

18 | Turbidity N.T.U APHA (24th Edition), 21308 1 5 <10
19 | pHvalue at 25 deg C None | APHA 24 Edition, 2023,4500,H+B 6.5-85 | No Relaxation 7.38

For Mitra S. K. Private Limited

H. ©.: Shrachi Cantre (5th Floor), 748, Acharya Jagadish Chandra Bose Road, Kolkata — 700 01 6. West Bangal, India

T: 9133 22172249 / 4014 3000 / 2265 0006 / 2265 0007 F: 91 33 2285 0008 Einfo@mitrask com W: www. mitrask com




UL S W L LU -
Building No. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkata 700015

West Bangal

Tel. : +91 7044036120

Email, udayanlab@mitrask com

Sean for Portal
ULR: TC-885024000004745F

TEST REPORT
Name & Address of Customer : Report No. ; MSKPUFD/2023-24/T11CAW
Tata Steel Ltd (MGM)_Joda West Date : 21/03/2024
Sample No, ; MSKNB/FD2023-24/103/SCGEET
AlfPo. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 0810372024
Date(s) of performance: O0B/I32024 - 20032024
Location of performance of Permanent Facility
Reference No. & Date : 3000158017/058, Date - 16/09/2023
Discipline: Chemical
MWMMMMWMmﬁrmmmwmmmm:
1. Group Waler & Residue in Waler
2. Description of sample Drinking Watar
3. Unique Identification of sample(if any) MA
4. Date of sampling 07/03/2024
5. Place of sampling Joribar Sharting Yard (BIMM)
E.Emﬁunm__ﬂlmndmmdm:mmiTM (2 -5) deg C Cold chain maintained
7. Sampling Plan & Method used 1S:17614( P-5) 2022
8. Identification of the personnel performing sampling by MSK Akash Kumar Shethy, Mukesh Haiburu =
Report No. : MSKPLFD/2023-24T11CAW Sample No. : MSKNB/FD2D?Lo4nuerrae
1
- 1L et KT 85 1T mgh IS 3025 (Part 2) 0.05 Mo ralaxation BOL{DL:0.01)
3 Sitver as Ag mg/ IS 3025 (Part 2) 0.1 No Relaxation | OH(DL0.005
4 Sliica (as SI02) mgl IS 3025 (Part 35) Not Specified Not Specifisd BDL(DL:0.1)
5 Selenium as Se mgh IS 3025 (Pant2) 0.01 No relaxation |8DL{DL-0.00%
6 Mercury as Hg mg IS 3025 (Part 48) 0.001 No relexation |BOL(DL.0.000
7 Zinc as Zn mg/l IS 3025 (Pan 2) [ 15 BOL{DL0.0%
3 Colour Hazen 15 3025 (Part 4) 5 15 BOL(DL:1.0)
9 Cyanide as CN mgh IS 3025 (Part 27) Sect 0.05 No relaxation  |BOL{DL:0.02)
10 Fluoride as F mg/l IS 3025 (Part 60) 1.0 15 0.25
1 Nitrate as NO3 mol APHA L) 500: 45 No Relaxation 0.74
12 Nickel {as Ni) mgh IS 3025 (Fart 2) 0.02 No Relaxalion | BOL(DL:0.01)
13 Arsenic s As mol IS 3025 (Part 2) 0.01 No Reiaxation _ [BOLOLO.
14 Manganese as Mn __mgh IS 3025 (Part 2) 0.1 0.3 BOL{DL:0.02)
15 Lead as Pb mg IS 3025 (Part 2) 0.01 No relaxation _BOL(DL:0.005
16 Copper as Cu mgh IS 3025 (Part 2) 0.05 1.5 BOL(DL:0.02)
Auhexized Signaton:
Slorwture f? A

H'Hm mammmrma.m.m-m
Tl : 91 33 40143000 / Z26E0007 Fam : 01 33 208
Ermasl  info@mitromi. com Wabeits - www. mitrask o




AUUITDS Ul LADOTETory :
Building No. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkala 700015

West Bengal

Tel. : +91 7044035120

Email: udayaniab@mitrask.com

Opinion : Acceplable limit & Permissible limit ars as per 15:10500:2012
Statement of Conformity  NA

T reuits rulste only 10 the Bemds) losted

mmﬂmﬂmumwhumnm
ﬂummﬂuﬁ-imﬂmﬁ“qmamniu
from the date of issun of the Test Repon: e —
The resarvsd of samplels) for chamical anatyya ! Liguie . = g———— T W L U EYSLED DY Hopoil.
n-r-nmd;‘dwtxw.ﬂ:m-mmt#mmm.sﬁqhmﬂhmurmh15dmmhdﬂumwnTﬁRﬂl

Head Office:  Stwachi Canire (5 Fioor), T AJC. Boss Foad, Kolkata - TOOCE, West Bengal, India, 20f2
- m:mum‘?‘m:m‘e&m:immm Page
Emad © irfodBmitrash, com VWobete - www milrek com



Address of Laboratory :

Building No. P- 48, Udayan Indusirial Estale,
3, Pagladanga Road, Kolkata 700015

Wesl Bengal

Tel. : +81 7044036120

Email: udayaniasbg@mitrask.com

Name & Address of Customer :
Tata Sieel Lid. (MGM)_Joda West

AlPo. - Joda, Dist. - Keonjhar, Odisha - 758034 India

TEST REPORT

Report No. :
Date :

Sample No. :

Date of receipt of sample:
Date{s) of performance:
Location of performance of
Reference No. & Date :
Discipline:

mmymmmmmmummmmwmmmmm:

MSKPLFDV2023-24IT11CAW
21032024
MSKNB/FDR023-24/03/5CGEF1
080372024
OB/02/2024 - 09032024
Permanent Facility
3000156017/056, Date - 16/09/2023
Biological

1. Group

Water & Residue in Water

2. Description of sample Drinking Water
3. Unigque Identification of sample(if any}) A
| 4. Date of sampling O07/032024
5. Place of sampling Joribar Shorting Yard (BIMM)

6. Environmental conditions during sampling & Transport

(2 -5) deg C Cold chain mainlained

1S:17814( P-25) 2022

7. Sampling Plan & Method used
Identification of nel

Report No. : MSKPLFD2023-24/T11CAW

Opinion ;
Statement of Conformity  NA

1he syl misie only o il Bems) iested
This Tes? Ropert shall not ba fagscduced

Trom ihe date of s of the Test

rming sam, MSK

Alkash Kumar Shathy, Mukesh Haburu

Sample No.: MSKNB/FD/2023-24/03/SCGBF1

Acceplable limit & Permissible limit are as per 15:10500:2012

tnccapd in full, withoud the permilssicn of Milrs 5.6 Privais Limied
hmmﬂmﬂﬂhwmmammnFMMIM b retained for 15 days from e date of msun of (he Test Report, Pomhabie sampis(s) shall be miered 2ty

The reserved part of asmpiels) for chemical anslysis (Soi, Soid & Ligucd Wasty) sha be retsined for 15 days s per CPCE guideling & (Alr) 1 mcth rom the date of issue of the Tost Report.

Tha reserved parl of samphads) for

Head Office;  Shreds Cortre (5ih Floar), T4B, AJ C. Bose Rond, Kolkata - 70009, Wasl Bangal, Inta.

Tal - 61 33 40443000 | 22660007 Fax - 61 33 22650008
Emal <ot Wabnlio | wwew milrask corn

arialyiis (Won - parishabie samplojs) Food. Seaiod Werer Sealod food) shsll be retnine for 15 days Fom the dais of issus of the Test Repon.
Page 1 of1



Mitra S. K. Private Limited

AYP.O. BARBIL Ward No-§
Dist: Keonjhar, Odisha - 758035
CIN: US1909WB1856PTCO23037

T - +81 04370 08815 94370 00620,94370 75260

E : barbil@mitrask co.in
W www mitrask.com

Report No. MSKGL/ED/2023-24 /005501 Date: 25.03.2024
ANALYSIS REPORT OF DRINKING WATER
Name of the Client M/s. TATA STEEL LIMITED
Name of the Mines BAMEBARI IRON & MANGANESE MINES (BIMM)
Date of sampling 07.03.2024
Location Joribar Shorting Yard R O Water (BIMM)
CHEMICAL ANALYSIS OF WATER AS PER IS: 10500 - 2012
Norms as per 1S: 10500-
. Test Parameters Unite Method s Results
No. Desirable | Permissible
Limit Limit
1 | Ammonical Nitrogen mg/fl APHA (24thEdition) A500-NH3-F 0.5 No Relaxation <01
2 | Calcium (as Ca) mg/fl APHA (24th Edition),3500 Ca B 75 200 37
3 | Chloride (as Cl) mg/1 APHA (24th Edition) 4500 -Cl B 250 1000 12
4 | odour Hazen 3025 (Part-5)-1983;RFm:2012 Agreeable | Agreeable | Agreeable
5 | Electrical conductivity us/cm APHA (24th Edition),2510B - - 243
6 | Iron {as Fe) mg/l APHA (24th Editon),3500 Fe B 03 No Relaxation <0.05
7 | Magnesium (as Mg) mg/l APHA (24th Edition), 3500 Mg B 30 100 6.7
8 E’:;:}f;:;;“‘“""d mg/l “’Eﬁiﬁgﬂjﬁ:ﬁ X 0.001 0.002 <0.001
9 | Potassium (as K) mg/| APHA (24th Edition), 3500 KB -— —_ <1.0
10 | Salinity PsSU APHA (24th Edition), 25208 - —e 0.124
11 | Sodium (as Na) mg/l APHA (24th Edition), 3500 Na B - - 54
12 | Sulphate ( as 504 ) mg/1 APHA (24th Edition) 4500 S042-E 200 400 53
13 | Taste None | 153025 (Part 8)-1983 Rffm:2012_(0) | Agreeable | Agreeable Agreeahle
14 | Total Alkalinity (as CaC03) mg/1 APHA (24th Edition), 23208 200 600 112
15 | Total Dissolved Solids (as TDS) mg/1 APHA [24th Edition), 25400 500 2000 146
16 | Total Hardness (as CaC03) mg/1 APHA (24th Edition}, 2340 C 200 600 120
17 | Total Suspended Solid [as TSS) mg/1 APHA (24th Edition),2540D - - <25
18 | Turbidity N.T.U APHA (24th Edition), 21308 1 5 <1.0
19 | pHvalue at 25 deg C None APHA 24 Edition, 2023,4500,H+B 6.5-85 No Relaxation 7.49
For Mitra S. K. Private Limited

H. O.. Shrachi Cantre (5th Floor), 748, Acharya Jagadish Chandra Bose Road
T: 91 33 22172249 / 4014 3000 / 2265 0006 / 2265 0007 F: 91 33 2265 DOOR

. Kolkata — 700 016, West Bengal, India
Ecinfo@mitrask.com W. www.mitrask com




Aadress of Laboratory :

Building No. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkata 700015
Be

Tel. . +81 7044036120

Email: udayaniab@mitrask com
Scan for Portal
ULR: TC-695024000004741F
TEST REPORT
Name & Address of Customer : Report No. : MSKPLFD2023-24/511C94
Tata Steal Lid. (MGM)_Joda Wes Date : 210312024
Sample No. : MSKNB/FD/2023-24103/12BC05
AUPo. - Joda, Dist - Keonjhar, Odisha - 758034 India mn«[m[p(qf“mph; DB/0E2024
Date(s) of performance: 08/03/2024 - 21703/2024
Location of performance of Permanent Facility
Reference No. & Date : 3000156017/058, Date - 16/08/2023
Discipline: Chemical
Wamwmmrmuummgmm“nnmmmmmmmmm:
1. Group Water & Residue in Water
2. Description of sample Drinking Water
3. Unique Identification of sample(if any) A,
4. Date of sampling 07032024
5. Place of sampling Bamebar WTP-INLET
. Environmental conditions during sam, ET (2 -5) dag C Cold chain mainta
7. Sampling Plan & Method used 15:17614( P-5) 2022
. Ide of the sam) by MSK Akash Kumar Shelhy, Mukesh Halburu
Report No. : MSKPLFDNZ023-24/511C04 Sample No. : MSKNB/FD/2023-24m317R0NS

Head Office: Shach Cergre (Sih Fioor), T48, ALC. Bose Bc
Tel (51 33 40142000 | Z2650007 Fax - 91 332
Emad - irdo@imarash. com Wabete © www. milres

- e __mgn IS 3U2Y (Pant 27) Sect 0.05 Mo retaxation  |BDL(DL:0.02)
3 Mercury 2s Hg mgh IS 3025 (Part 48) 0.001 Norelaxation  [BPL(OL-0.000
4 Silica (as Si02) mgh IS 3025 (Part 35) Not Specified Not Specified | BOL(DL:0.1)
5 Fluorida as F mgyl IS 3025 (Par 60) 1.0 1.5 0.28
8 Zinc as Zn mg/ IS 3025 (Part 2) 5 15 BOL(DL0.02)
7 Selenium as Se mah IS 3025 (Part 2) 0.01 No relaxation |BDL(DL-0.008
8 Cadmium as Cd mgh 153025 (Part 2) 0.003 No Relaxation E'-B'-iﬂi-'ﬂ-mi
9 Sitver as Ag mgh IS 3025 (Part 2) 0.1 NoRelaxation [BPH(DL-0.003
10 Total Chromium 8s Cr mg/ IS 3025 (Pant 2) 0.05 No relaxation | BOL(DL-0.01)
1 Nitrate as NO3 oA i i e 45 No Relaxation 0.80
12 Nickel (as Ni) mg/l IS 3025 (Pant2) 0.02 No Relaxation | BDL(DL:0.01)
13 Arsenic as As mghl IS 3025 (Part 2) 0.01 No Relaxation _[BPL(DL-0.003

14 lﬁi‘!ﬂ!l‘ﬂl as Mn mg/l 15 3025 (Par 2) 0.1 0.3 BOL{DL:0.02)

15 Lead as Pb mgl IS 3025 (Part 2) 0.01 No relaxation [BOL(CL0.005
16 Copper as Cu man IS 3025 (Part 2) 0.05 15 BDL(DL:0.02)

Aughorized Signatery:
Swrahem A



Agaress of Laboratory :

Building MNo. P- 48, Udayan Industrial Estale,
3, Pagladanga Road, Kolkala 700015
Wast Bengal

Tel. : +81 7044036120

Email: udayanlab@mitrask.com
Scan for Portal
TC-6950
ULR: TC-895024000004741F
Opinlon ; Acceptable limit & Permissible limit are as per 15:10500:2012
Statement of Conformity NA
e END ———

A A LN (SSLAN L R | MOSPONT

1 T 8 R 1 MITOCROGICAL Mty {Nor - perieabs amole(s) Food, Sasiec Wi, Saalacfood) sfili e e o 13 Aeys o tha dde 8 e of e T et

Head Office: Mmmm?ﬂaanmmm-muma—um Page
" Ted: 51 33 40143000 | 22650007 Fax : 91 33 22850008 el



Aoaress of Laboratory :

Building No. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkata 700015

West Bengal

Tel. : 481 7044038120
Email: udayaniab@mitrask com

Sean for Portal
ULR: TC-535024000004741F

TEST REPORT
Report No. : MSKPLFD/2023-24/511C84

s oo Date : 21/03/2024
Sample No. : MSKNB/FD/Z023-24/03128C05

APo. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: DBI0A2024
Date(s) of performance: DB/032024 - 11/032024
Location of performance of Pemanen! Faciity
Reference No. & Date : 3000156017/056, Date - 16/09/2023
Discipline: Biological

mmmmmmmmmwm has been analyzed with the following results:

1. Group Water & Residue in Water

| 2. Description of sample Drinking Water

3. Unigue ldentification of sample(if any) MA

4. Dats of sampling 07/03/2024

5. Place of sampling | Bamebari WTP-INLET

| 5. Environmental conditions during sampling & Transport C Cald chain maintained

7. Sampling Plan & Method used I5:17614( P-25) 2022

B. dentification of the personne! performing sampling by MSK Akash Kumar Shethy, Mukesh Haibury

Report No. :

Opinion :

MSHPLFD2023-24/511C004

Sample No. : MSKNB/FD/2023-24/0312B005

Acceplable fimit & Permizsitde limit are as per IS 10500:2012
Statement of Conformity A

1 U T OTVY D W A ) lestng.

This Teat Report shafl not be
The resanved part of samphe

from the dalo of issus of Be Test Reporn.

mmmumhmmﬂmm ‘Waslo}
mmmdm}hWM{m-:ﬂdﬂ-

Head Office:

— END ——

mmnumnmumumum
) for chemnical analysis (Non - perishabie samplels) Food, Water) shall be retained for

{3 Floor], T4l AJC. Bow Fosd, Kosats - FO001S, Wost Bangs, Inca

Shwachi Lasnire
Tal 51 23 40143000/ Z2550007 Fax - 61 33 22650008
Email : infomitrnsk com Websie - was missh, com

15 days from Iha date o issue

Shusll B rmtnined lov 15 days a8 per CPCE guidelins & (AN 1 med S
nnnhmmem.mmmmmm-mﬂqﬂunuuumahrum
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Mitra S. K. Private Limited

AVP.OBARBIL Ward No-6
Dist.: Keonjhar, Odisha - 758035
CIN: US1909WB1956PTC023037

T :+91 94370 09815,94370 09820, 94370 75269
E : barbi@mitrask co in
W . www, mitrask.com

| Report No. MSKGL/ED/2023-24/

Date: 25.03.2024
AN == —e—ms wapa s SrAREIVALLINLE IF&TEE
Name of the Client M/s. TATA STEEL LIMITED
Name of the Mines BAMEBARI IRON & MANGANESE MINES (BIMM)
Date of sampling 07.03.2024
Location i | Bamebari WTP Inlet (BIMM)
WMMEH
Norms as per 15: 10500-
e Test Parameters Unite Method 2012 Results
No. Desirable | Permissible
Limit Limit
1 | Ammonical Nitrogen mg/1 APHA [24thEdition) 4500-NH3-F 0.5 No Relaxation <0.1
2 | Calcium (as Ca) mg/1 APHA (24th Edition), 3500 Ca B 75 200 24
3 | Chloride (asCl) mg/1 APHA (24th Edition),4500 -Cl B 250 1000 8
4 | odour Hazen 3025 (Part-5)-1983:RAim:2012 Agreeable | Agreeable | Agreeable
5 | Electrical conductivity us/cm APHA [24th Edition), 25108 — . 190
& | lron (as Fe) mg/I APHA (24th Edition), 3500 Fe B 0.3 No Relaxation | .9 05
7 | Magnesium (as Mg) mg/1 APHA (24th Edition), 3500 Mg B 30 100 6.7
8 E&%ﬂig{fg}mm" mg/1 ﬁﬁﬁﬁg‘fﬁfﬁfc 0.001 0.002 <0.001
9 | Potassium (as K) mg/1 APHA (24th Edition), 3500 K B - .- <10
10 | Salinity PSU APHA (24th Edition), 25208 - — 0.097
11 | Sodium (as Na) mg/l APHA (24th Edition), 3500 Na B - = 3.4
12 | Sulphate (as S04 ) mg/l | APHA (24th Edition) 4500 SO42 F 200 400 52
13 | Taste None | 153025 (Part 8)-1983 Rffm:2012_(0) Agreeable | Agreeable Agreeable
14 | Total Alkalinity (as CaC03) mg/] APHA (24th Edition), 23208 200 600 -
15 | Total Dissolved Solids (as TDS) | mg/i APHA (24th Edition), 2540C 500 2000 116
16 | Total Hardness (as CaCO3) mg/l APHA (24th Edition), 2340 C 200 600 ag
17 | Total Suspended Solid (as TSS) mg/] APHA (24th Edition),2540D — - <25
18 | Turbidity N.T.U APHA (24th Edition), 21308 1 5 1.0
19 pH valueat 25 deg C None | APHA 24 Edition, 2023,4500,H+B 6.5-85 | No Relaxation 6.23

H. 0.: Shrachi Centre (5th Floor), 748,
T:

Chandra Bose Road, Kolkata -

For Mitra S. K. Private Limited

700 D16, West Bengal, India

Jagadish
9133 22172249 / 4014 3000 / 2265 0005 / 2265 0007 F- 91 33 2265 D008 Einfo@mitrask com W www mitrask com



Address of Laboratory :

Building Mo, P- 48, Udayan Industrial Estals,
3, Pagladanga Road, Kolkata 700015

Wast Bengal

Tel. : +91 7044038120

Email; udayanlab@mitrask.com

Name & Address of Customer :
Tala Steel Lid. (MGM)_Jods West

AliPo. - Joda, Dist. - Keonjhar, Odisha - 758034 india

TEST REPORT

Report No. :

Date :

Sample No. :

Date of receipt of sample:
Date{s) of performance:
Location of performance of
Reference No. & Date :
Discipline:

We herety certify that the following sampie Drawn by us has been analyzed with the following results-

Sean for Purtal
ULR: TC-895024000004740F

MSKPLFD2023-24Z11C9H
211032024
MSKNB/FDN2023-24/03/02 GREY
08/03r2024

080372024 - 211032024
Pammanent Facility
3000156017/056, Date - 16/09/2023
Chemicai

1. Group r & Residue in Water
| 2. Description of sample Drinking Water
3. Unique identification of sample(if any) NA

4. Date of sampling 07/03/2024

5. Place of sampling Bamebari WTP-OUTLET

7. Sampling Plan & Method used

8. Environmental conditions during sampling & Transport

1S:17614( P-5) 2022 _

(2 -5) deg C Cold chain maintained

Emﬁmﬂhmnmm‘mmﬁm

| Akash Kumar Shethy, Mukesh Haiburu

Report No. : MSKPLFD/2023-24/Z11CoH Sample No. : MSKNB/FD/2023-24/0302ZGBEY

2 Total Chromium as Cr ma/l IS 3025 (Part 2) 0.05 No relaxation  |BDL{DL:0.01)
3 Siver as Ag mgh IS 3025 (Part 2) 0.1 No Relaxation  [PPL(0L-0.003
4 Silica (as S102) mgh IS 3025 (Part 35) Not Specified Not Specified | BDL(DL-0.1)
5 Selenium as Se mgll 1S 3025 (Pant2) 0.01 No relaxation  [BOL(CL0.009
8 Mercury as Hg mgh IS 3025 (Part 48) 0.001 No relaxation | BCLDL:0.000
7 Zinc as Zn mgh 15 3025 (Part 2) 5 18 BOLIDL:0.02)
8 Colour Hazen IS 3025 (Part 4) 5 15 BOL(DL:1.0)
9 Cyanide as CN mgll 15 3025 (Part 27) Seci 0.05 No relaxation BOL(DL:0.02)
10 Fluoride as F mgl IS 3025 (Part 60) 1.0 15 BOL{DL0.2)
1 Nitrate as NO3 mall ARH RN EDITION) 4800- 45 No Relaxation | BOL(DL:0.4)
12 Nickel (as Ni) mgi IS 3025 (Part 2) 0.02 No Relaxation  |BOL{DL:0.01)
13 Arsenic as As mgA IS 3025 (Part 2) 0.01 No Relaxation [B0H(OL-0.005
14 Manganese as Mn “mgh_ IS 3025 (Part2) 0.1 03 BDL(DL-0.02)

BOL(DL0.009
15 Lead as Pb mgh IS 3025 (Part 2) 0.01 No relaxation 4
1 Copper as Cu mail IS 3025 (Part 2) 0.05 15 BOL(DL:0.02)

Albriond P
Signaturs A a
Head Office;  Strachi Canre (Sth Flood), 748, ALC. Bose R

Tel : §1 33 40143000 [ 250007 Fox - 01 338
Emud ; info@@mitrasic com Wetadls | wesw mits



Aooress of Laboratory :

Building Mo. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkata 700015

West

Baengal
Tal. ; +81 7044035120
Email; udayanlab@mitrask.com

Opinion : Acceptabis limit & Parmissible (imit are as per 15;10500:2012
Statement of Conformity  NA

——END ——

Thir roduls mdaie ondy o the Remi(s) lesied
MTﬂmﬂuhmwhumnp—
mmmumhw-mm-m
froem the dabe of izsue of the Tesl Report.
mmmumhmwmmlm

ey e T DN FUSRLNE,

T resecvad part of sample(a) for Micrcbiological analysis (Non - perishabile sample(s) Food, Sasled Water, Sasled food) sfuml e rotased for 15 days fixm e cate o rescm of 18 Tt Fapert

Head Office: mmmmgrﬁ,g;nmmm—-mmamwm Z2of2
Tol | 9133 40143000 { ZHS000T Fax - 81 33 2650008 Page
Emai ; irfogimitrask com Webshe | www.milrsi com



AuuIEss UT LADOFATOTY :

Building No. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkata 700015
West Bengal

Tel. : +81 7044036120
Email: udayanlab@mitrask.com

Name & Address of Customer :
Tata Steel Lid (MGM)_Joda Wes!

AlfPo. - Joda, Dist - Keonjhar, Odisha - 758034 India

TEST REPORT

Report No. :

Date :

Sample No. :

Date of receipt of sample:
Date(s) of performance:
Location of performance of
Reference No. & Date -
Discipline:

MSKPLFDrR2023-24/Z11C0H
21/03/2024

MSKNB/FD/2023-24/03/02GBEY
B/03/2024

0B/03/2024 - 01032024

Pemanent Facility
3000156017/058, Date - 16/08/2023
Biological

1. Group Water & Residue in Water
2. Description of sample Drinking Water
| 3. Unique Identification of samplefif any) NA
4. Date of sampling 07/03/2024
5. Place of sampling Bamabari WTP-OUTLET
6. Environmental conditions during sampling & Transport {2 -5) deg C Cold chain maintained
7. Sampling Plan & Method used 15:17614( P-25) 2022
8. of the i I MEK Akash Kumar Shethy, Mukesh Haibury
Report No.: MSKPLFD/2023-247Z11C8H Sample No. : MSKNBFD/2023-24/03/0ZGBEV

Dpinien ;

N Rl of it it ] 'O LTI |

Acceplable limit & Permissible limil are as per 1S:10500:2012
Statemnent of Conformity  HA

B EEEUL | WA LAY 50 T T e,

Thin

Toal Report shall
Tha reservod part of samplais] for

nol be repoducad

from the date of issue of the Test Repon.

Tha roserved part of
T mssrved part of

sampials) for chamical anabesis (Soi, Sobd &
Marobaslogical

sarnpieys) for

mn_u.-mnmums.nmm

mmm-mm:mmummwﬁmmnuudm-

anm:uumhrisupuucmmam
ariiysis {Mor) -

Head Office:  Shmch Carare [5th Fisor), 748, A JC Easa Homd, Kolats - TOOD, Wes Bangal, Ind.
Tisl © 6 33 40743000 | Z2ES0007 Fe . 01 23 20650008
Email - sfefmitrash_cor \Wiabaite weany. millrask com

(1 I ratpE
perishnbin Bampio(s) Food, Saied Walsr, Sunfed fond) sheil bo rtained for 16 days fram e das of inezim of ttwr Toat Roport
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Mitra S. K. Private Limited

AP0, ‘BARBIL Ward No-6
Dist.: Keonjhar, Odisha - 758035

CIN: U51909WR1956PTCD23037
T - +81 94370 0981584370 09820.84370 75260
B

- .Co.in
W www.mitrask.com

Report No. MSKGL/ED /202 3-24/005497

Date:25.03.2024

ANALYSIS REPORT OF DRINKING WATER

Name of the Client

M/s. TATA STEEL LIMITED

Name of the Mines

BAMEBARI IRON & MANGANESE MINES (BIMM)

Date of sampling 07.03.2024
| Location Bamebari WTP Outlet (BIMM)
ﬂmmmmm
[ Norms as per I5: 10500-
Sk Test Parameters Unite Method e z“fmwm Results
Limit Limit
1 | Ammonical Nitrogen mg/1 APHA [24thEdition) 4500-NH3-F 0.5 No Relaxation <0.1
2 | Calcium (as Ca) mg/1 APHA (24th Edition),3500 Ca B 75 200 29
3 | Chloride (asCl) mg/l APHA (24th Edition),4500 -C1 B 250 1000 10
* | odour Hazen | 3025 (Part5)-1983:Rfim:2012 | Agreeable | Agreeable Agreeable
5 | Electrical conductivity usfcm APHA [24th Edition), 25108 - 210
6 | Iron(as Fe) mg/l APHA (24th Edition), 3500 Fe B 03 No Relaxation <0.05
7 | Magnesium (as Mg) mg/l APHA (24th Edition), 3500 Mg B 30 100 i ]
8 F :—:g;ﬁ;gg;“*’““"" mg/l *’;ﬁﬁfu“rﬂ‘"ﬂ:ﬂ;ﬂm 0.001 0.002 <0.001
9 | Potassium (as K) mg/l APHA (24th Edition), 3500 K B - - <1.0
10 | Salinity PsSU APHA (24th Edition), 25208 - -— 0.107
11 Sodium (as Na) mg/1 APHA (24th Edition), 3500 NaRB — == 3.7
12 | Sulphate ( as SO4 ) mg/l | APHA (24th Edition) 4500 SO42-E 200 400 59 |
13 | Taste None | IS 3025 (Part 8)-1983 Rffm:2012_(0) | Agreeable | Agreeable Agreeable
14 | Total Alkalinity (as CaC03) mg/1 APHA (24th Edition), 23208 200 600 96
15 | Total Dissolved Solids (as TDS) | mg/I APHA (24th Edition), 2540C 500 2000 128
16 | Total Hardness (as CaC03) mg/1 APHA (24th Edition), 2340 C 200 600 104
17 | Total Suspended Solid (as TSS) mg/1 APHA (24th Edition),2540D - - <25
18 | Turbidity N.T.U APHA [24th Edition), 21308 1 5 <1.0
19 | pH value at 25 deg C None | APHA 24% Edition, 2023 4500,H+B 6.5-85 | No Relaxation 6.91
For Mitra S. K. Private Limited

H-O: Shmchiﬁerh{ﬂthm],?ﬂkﬂimthudihﬂhﬂﬂdeuuﬁoﬂd.m
1':9133221722&9!”14%!226&0“1226&“?&91Hmm&ln

ata — 700 016, Wesl Bengal, India
fo@mitrask.com W: www.mitrask com














































































































































































WATER QUALITY MONITORING REPORT




Mitra & K Drivrata | Zenian

Tel. : 481 7044036120
Email: udayaniab@mitrask.com

Name & Address of Customer :
Tata Steel Lid.(MGM)_Joda West

AlPo. - Joda, Dist - Keonjhar, Odisha - 758034 India

TEST REPORT

Report No. :

Date :

Sample No. :

Date of receipt of sample:
Date(s) of performance:
Location of performance of
Reference No. & Date :
Discipline:

mmymmrmmwmwmmmwmmmmm

Scan for Poria)

ULR: TC-695024000002011F

MSKPLFDR2023-24/4EEDGD
070212024
MSKNBFD/2023-24101/BET210
050172024

D5/01/2024 - 15/01/2024
Permanent Facility
3000156071056, Date - 16100/2023
Chemical

1. Gro Water & Residue in Water

2. Description of sample SURFACE WATER
| 3. Unique Identification of sample(if any) NA

4. Date of sampling 04/01/2024

5. Place of sam BBL-4364 Palasa (kha Pond Water

6. Environmental conditions during sampling & Transport

| 7. Sampling Plan & Method used

IS 17614 (P-23) 2021

(2-5) deg C Cold chain maintained

8. Identification of the personnel performing sampling by MSK

Akash Kr Sethi Pratik Kr. Mantri

Report No.: MSKPLIFD/2023-24/4EEDED Sample No.: MSKNBFD/2023-24/01/BET210
RESINT
. b, ittt 1

£ Horon as B mgh IS 3025 (Part2) BOL(DL:0.25)
3 Cadmium as Cd mg/l I5 3025 {Pari2) BOL(DL:0.001)
4 Colour Hazen IS 3025 (Pan 4) BOL(DL:1.0)
) Copper as Cu mgil IS 3025 (Pan 2) BOL(DL:0.02)
B Cyanide as CN mg/l IS 3025 (Part 27) Sec1 BOL({DL:0.02)
7 Fluoride as F mg/l IS 3025 (Part 60) 1.27
8 Hexavalent Chromium {as Cr+8) mgil IS 3025 (Part 52) Sec2 BOL{DL:0.01)
g Lead as Pb mgl IS 3025 (Part 2) BOL(DL:0.005)
10 Manganese as Mn mg/l IS 3025 (Part2) BDL(DL:0.02)
11 Mercury as Hg mg/l IS 3025 (Part 48) BOL{DL-0.0002)
12 Nitrate as NO3 mgil APHA (24th EDITION) 4500-NO3- B 0.91
13 Zinc s Zn mgn IS 3025 (Part 2) BOL{DL:0.02)

Opinion : MA

Statement of Conformity  MA

——END ——
Fimvurwnd By A f g | T
T OBERRW F R

Emmil ; infodBrokrash com Webmite - www mitrask com



Mitra © Lf Doivicmba | i 3

B b PSP ——— LS I INSFELIUA
3, Pagladanga Road, Kolkata 700015
Wes! Bengal
Tel. : +81 7044036120
Email: udayanlab@mitrask com

Sean for Portal

ULR: TC-695024000002011F

- RS ua I I

Designation - Sr, Exe Chesisd, Exscutive Chamnt

;:u-r-;:::—u wnw-mﬁmuﬂ_m
FENETVEC a2 Of KATG (Y] X CRBMIEIE AR (Mo - PSRN BSTRUSE) Food, Waker) shal b relsined b 15 deya kom D dete of icsue of ihe Tt Aisgor,
Thia ol L —u-mﬂimm-;-nmnu-nt-rmﬂum—-:wp“hmnmmwh:?um:ﬁ_h_"-uﬁT-H

. whall ba retmeved for 88 dayn RO T dete of i of e Ten Repor, Peimhsbi sarpiei) shel be cetenad § days Fuss e dai of

Head Office:  Shwmchi Cenire |58 Floorl, 748, A 1 C. Bosa Road, Kolasts - TO0016, Borwgel
m-mnm'mmmgrm-mnm o e Page 2 of2
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Mitra & K Driviata | Zeaia_ s

3, Pagladanga Road, Kalkata 700015
West Bengal

Tel. : +91 7044035120
Email: udayanlab@mitrask.com

Name & Address of Customer :
Tata Steel Lid. (MGM)_Joda Wes|

AtPo. - Joda, Dist. - Keonjhar, Odisha - 758034 India

TEST REPORT

Report No. :

Date :

Sample No. :

Date of receipt of sample:
Date(s) of performance:
Location of performance of
Reference No. & Date :
Discipline:

mm;mmmmwmmumaymmmwmmmmmmm:

TESTING » INSFECTION

Scan for Portal

ULR: TC-695024000002011F

MSKPLIFD/2023-24/4EEDSD
0710212024
MSKNB/FD/2023-24/01/BET210
05/01/2024

05/01/2024 - 10/01/2024
Permanent Facility
3000156017/056, Date - 16/05/2023
Biological

Water & Residue in Walter

1. Group
| 2. Description of sample SURFACE WATER
3. Unique identification of sample(if any) NA

| 4. Date of sampling 04/01/2024

BBL-4384 Palass (kha) Village Pond Watar

{2-5) deg C Cold chain maintained

5. Place of sampling
6. Environmental conditions during sampling & Transport
T. Sampling Plan & Method used IS 17814 (P-25) 2022

Report No. : MSKPLFD/2023-24/4EEDSD

l.ﬁlﬂﬂﬂﬂﬂmﬂhmnﬂgﬁ_hm_ﬁlﬂnmh!m

Akash Kr Sethi,Pratik Kr. Mantri

Sample No.: MSKNB/FD2023-2401/BET210

RFESINT
B —— WAF T DU of waler & wasle waler, 24th edtn, 12
l | 92218
Opinion : MNA
Statement of Conformity  NA
———END ——
] £’
Hama Mir. Submrdn Pkl

remen P SUMECHE S
Designation Techrazal In chame

T T s a—p— ) CUALL VRG] RS D MOGSNNGG Tor 15 days from ihe dabe of haus of e Tt Rport. Pﬂriﬂ“mnﬂﬂhmzm

roen o date of maus of the Tes! Repor

The ressrvad part of sarnplols) for chsmscal analysis [Sod, Sokd & Liguicl Waasto) st b relainad lor 15 days as por CPCB guidaline &
Mhicrobaoiogeeal snalys:s (Won - pesishable somplas) Fooo, Seaed

The reserved part of sampleds) Tor W

Head Office:  Stwach: Carsr (5th Fioor), 748, ALLC. Boss Aoad, Kot - TOODNS, Vest Bengal, Indis

Ted : &1 33 40143000 [ 22850007 Fms - 1 33 22650008
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ust: keomhar, Odisha - 758035
CIN: US1809WE1 956PTCO23037

T - +81 94370 09815,84370 05820,94370 75269
E Mlh@mmmm
W www.mitrask com

| Report No. MSKGL/ED/2023-24/004437 Date: 10.02.2024
ANALYSIS REPORT OF SURFACE WATER

Name of the Client M/s. TATA STEEL LIMITED

Name of the Mines Bamebari Iron & Manganese Mines (BIMM)

Date of sampling 04.01.2024

Location Palasa Kha Village Pond (BIMM)

CHEMICAL ANALYSIS OF WATER
Max.
sL Tolerance
No. Test Parameters Unite Method Limitasper | Results
I CPCB g
1 Biochemical OXHQGI'I Demand {as APHA (24th Edition), 52108
BOD) mg/l ( n), 30 9.2

2 | Calcium (as CaCo3) mg/l | APHA [24th Edition), 2340 C = i8
BE Chemical Oxygen Demand (COD) mg/l | APHA [24th Edition), 52208 250 36

* | Chioride (as CI) mg/l | APHA (24th Edition), 4500 -C1 B = 68

5 | po mg/l | APHA 24th Edition, 2023 4500-0-C/G == 52

6 | Electrical conductivity usfcm | APHA (24th Edition), 25108 == 589
"_? Iron (as Fe) mg/l | APHA (24th Edition), 3500 Fe B 3 0.83

8 | Magnesium (as Mg) mg/l | APHA (24th Edition), 3500 Mg B — 17
9 | odoar mg/] | APHA (24th Edition), 21508 Agreeable | Agreeable

10 | Oil and Grease mg/l | APHA (24th Edition), 55208 10 <5.0
1 3 HA (24th Edition), 55300

"1 | Phenolic Compounds (s CEHSOH) | mg/I | APHA@4th Eition), < 1 <0.001

12 Salinity PSU APHA (24th Edition), 25208 - 0.303

13 Sulphate ( as S04 ) mg/l | APHA [24th Edition), 4500 SO42-E e 37

14| Total Alkalinity mg/l APHA (24th Edition), 52108 — 216

15 | Total Dissolved Solids (as TDS) mg/l | APHA [24th Edition), 2540C s 360

16 | Total Hardness (as CaCO3 ) mg/l | APHA (24th Edition), 2340 C = 116

17 | Total Suspended Solid (as TSS) mg/l | APHA [24th Edition),2540D 50/100 18

18 pH value at 19.2 deg C None | APHA Z4th Edition, 2023 4500-H+B 5.5-9.0 7.13

AT P
. 7P L _\ SR e
— fo= —
.].l.‘ N, ‘: { *
LW

H. Q. Shrachi Centre (5th Floor), 74B, Acharya Jagadish Chandra Bose Road, Kolkata — —700 016, West Bengal, India
T 9133 22172249 / 4014 3000 | 2265 0006 / 2265 0007 F 91 33 2265 0008 Einfo@mitrask.com W: www.mitrask. com



Doc MEKIGENAGOT

Building No. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkata 700015

mﬂ@-mﬂhm Scan for Portal
ULR: TC-695024000000385F
TEST REPORT
Name & Address of Customer : Report No. : MSKPLED/2023-24/Q114F8
Date : 2202024
Tata Sieel Lid (MGM)_Joda West
) sample No. : MSKNE/ED/2023-24/01/HUSEDZ
Ab/Po, - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 05/01/2024
Date(s) of performance: 05/01/2024 - 22/01/2024
Location of performance of Pemanent Facility
Reference No. & Date : 3000156017/056, Dale - 16/09/2023
Discipline: Chemical
W hereby certify that the following sample Drawn by us has been analyzed with the fallowing results:
1. Group Poliution & Environment
2. Description of sample _ Wasis Welat
3. Unique Identification of sample(if any} NA
4. Date of sampling 04/01/2024
5. Place of sampling BEBL-4371 Bamebari Oil sepration Near Garage
MMMML—-M@H chain maintained.
7. Sampling Plan & Method used APHA 23rd edition 2017
8. Identification of the personnel performing sampling by MSK Pratik Kr. Mantri, Kshitish Kr.Mahanty
9. Field Equipments Used NI
Report No. : MSKPLEDI2023-24/0114F5 Sample No. : MSKNB/ED/2023-24/01/HUSEDZ
RESULT
b‘hmlr-n‘l
2 Boron (as B) mgh APHA (24th Edition) 4500-BC 1.2
3 Cadmium as Cd mgl APHA (24th Edition), 3120 B BDL(DL:0.05)
4 Caolour Hazen APHA (24th Edition), 21208 BDL{DL:5.0)
5 Copper (as Cu) mg/l APHA (24th Edition), 3120 B o.og
8 Cyanide { as CN) mg/l APHA (241h Edition), 4500 CN - F BOL{DL:0.02)
7 Fluoride ( as F ) mg/l APHA (24th Edition), 4500 F-CiD 0.24
8 Hexavalent Chromium (as Cr+8) mgfl APHA (24th Edition), 3500 CrB BOL{DL:0.05)
g Lead (as Pb ) maf APHA (24th Edition), 3120 B BDL(DL:0.05)
10 Manganese (as Mn) man APHA (24th_Edition), 3120 B 0.08
11 Mercury {as Hg ) mgfl APHA (24th Edition) 3112 B BOL{DL:0.004)
12 Mitrate {as NO3 ) mg/l APHA (24th Edition), 4500 NO3-E 27
13 Zinc {as Zn) gl APHA (24th Edition), 3120 B BDL{DL:0,05)
Opinion : A,
Statement of Conformity  MNA
—— END ——

*Em?t;-m;Tthm-mmph!l!ﬁud.ﬁhﬂﬁhmhiﬁmmum:lmnlthnllﬁm't Perishable samplaels) shall be rotmned 7 deys
reserved part of sampls(s) for chemicel enslyens (Soi, Sokd & Liguid YWasie) shall be retseed (or 15 days @ per CPCH padeine & 1 month trom the dete: of of Rpport
mmmumﬁqumm-mmummm,smmmumﬁuismmnmﬁ-?ﬂ?ﬂw
Head Office:  Beechi Canira (58 Floor), T&8, ALC. Bosa Fiond, Kolan - TODO1S, West Bengal, India.
Tol. - 91 33 40143000 22850007 Fa - 91 33 22650008 PRS0ty
Email ; infogemitrask com Ysbsis | wanw. milrask oom



Do Mo MSKGENNROT

Building No. P- 48, Udayan Industrial Estale,
3, Pagladanga Road, Kolkata 700015

West Bangal
Tel. : +81 7044036120
Email: udayanlab@mitrask.com B
Scan for Portal
ULR: TC-695024000000999F
TEST REPORT
Name & Address of Customer : Report No. : MSKPL/ED/2023-24/0114F6
Tala Steal Lid.(MGEM)_Joda West Date : 22/01/2024
Sample No. : MSKNB/ED/2023-24/01HUSEDZ
AlPa. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 05/01/2024
Date(s) of performance: 05/01/2024 - 10/01/2024
Location of performance of Permanent Facility
Reference No. & Date : 3000156017/056, Date - 16/08/2023
Discipline: Biclogical
mmymmmmwmnymmmmmmmm
1. Group Pollution & Environment
2. Description of sample Waste Water
3. Unique Identification of sampla(if any} A
4. Date of sampling 04/01 /2024
5. Place of sampling BEL-4371 Bamebari Oll sepration Near Garage
6. Environ conditions sam & rt {2 - 5) deg C Cold chain maintained.
7. Sampling Plan & Method used APHA 23rd edition 2017
B. Identification of the ninal ing sam MSK Pratik Kr. Maniri, Kshitish Kr.Mahanty
| 5. Field Equipments Used MIA
Report No.: MSKPUED/2023-24/0114F6 Sample No. : MSKNB/ED/2023-24/01/HUSEDZ
RESULT
| ] 1 " R
Opinion : MA

Statement of Conformity  NA

——END —

Thie resufls relate only 1o the Bamis) tesled,
Krum?mummmnuwnmﬁmaxmm
rasarved parl chomical anafysis - panmhaltie &) Food, shael be retearmd for 15 from of he
r:wmummwﬂu T \Waler) days the date of lssue Test Rapon Perishanks samplo]s) shald bo rolsned 2 days
mmd-ﬂu]mwmmB:HlMM}MHMBmm-wcPCBMILHHMMMﬂi of e Tesd
mmmd-q:unwmmm-mmnmmv&-.wmuhm- hiSMMhﬂm—HMﬁﬂRﬂﬂLﬂI‘pﬂl

m‘m‘ Mm—{ﬁmnnu.t‘: hmm*mmwm
Tel. - B1 43 40143000 | 2250007 Fax - §1 33 22850008 Page 1.0f1
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P I WV YLD
Dist.; Keonjhar, Odisha - 758035
CIN: US1000WE1856PTC023037

T - +81 94370 09815,94370 09820 84370 75269

E : barbil@mitrask.co.in
W www milrask.com

Report No. MSKGL/ED/2023-24/004442

Date: 10.02.2024

ANALYSIS REPORT OF WASTE/EFFLUENT WATER

Name of the Client M/s. TATA STEEL LIMITED
Name of the Mines BAMEBARI IRON & MANGANESE MINES (BIMM)
Date of sampling 04.01.2024
Location Bamebari 0il Separation Water Near Garage (BIMM)
CHEMICAL ANALYSIS OF WATER AS PER IS; 2490
Max.
sl Tolerance
No. Test Parameters Unite Method Limit as per Results
CPCB
1 gigg;mical Oxygen Demand (as me/l APHA (24th Edition), 52108 30 <20
2 | calcium (as CaCo3) mg/f1 APHA (24th Edition), 2340 C - 48
3 | Chemical Oxygen Demand (COD) mg/] APHA (24th Edition), 52208 250 <40
4 | Chioride (as Cl ) mg/1 APHA (24th Edition), 4500 -CI B : 20
5 |po mg/l | APHA 24th Edition, 2023 4500-0-C/G - 5.7
6 | Electrical conductivity us/cm APHA [24th Edition), 25108 - 206
7 | iron {as Fe) mg/l APHA (24th Edidon), 3500 FeB 3 p
8 | Magnesium (as Mg) mg/1 APHA (24th Edition), 3500 Mg B - 5.8
9 | Odour mg/1 APHA (24th Edition), 21508 Agreeable | Agreeable
10 Qil and Grease mgﬂ APHA {241]1 El:“ﬂﬂl'l}. 55208 10 <50
11 : meft APHA [24th Edition), 5530C
Phenolic Compounds ( as CBHS0H) | ™8/ (Chloroform Extraction) 1 <0.001
12 Salinity PSU APHA (24th Edition). 25208 - 0.151
13 | sulphate ( as S04 ) mg/I APHA (24th Edition), 4500 S042-E = 45
14 | Total Alkalinity mg/fl APHA [24th Edition), 52108 - 120
15 | Total Dissolved Solids (as TDS) mg/1 APHA (24th Edi‘;;i::n}. 2540C -e- 178
16 | Total Hardness (as CaCO3 ) mg/] APHA (24th Edition), 2340 C - 144
17 | Total Suspended Solid (as TSS) mg/| APHA [24th Edition),2540D 50/100 27.2
18 pH value at 237 deg C None APHA 24th Edition, 2023 4500-H+B 5.5-9.0 7.26

H. O.: Shrachi Centre (S5th Floor), 748, Acharya

Jagadish Chandra Bose Road, Kolkata — 700 016, West Bengal, India

T: 91 33 22172240/ 4014 3000 / 2265 0006 / 2265 0007 F: 91 33 2265 0008 E:info@mitrask com W www.mitrask.com




Bullding No. P- 48, Udayan Industrial Estate,
3, Pagladanga Foad, Kolkata 700015

West Bengal

Tel. ; +97 7044036120

Ermall; udayaniabf@mitrask.com

TEST REPORT
Name & Address of Customer : Report No. : MSKPL/ED2023-24/L114F1
Tata Steel Lid (MGM)_Joda West Date : 22/01/2024
Sample No. : MSKNBIELY2023-24/01/5EXEED
AlfPo. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 0510172024
Date(s) of performance: 05/01/2024 - 22/01/2024
Location of performance of Parmanent Facility
Refarence No. & Date : 2000156017/056, Date - 16/08/2023
Discipline: Chemical
mmbrﬁrﬁfmfﬂnﬂmwmw Damhyusmmmadwﬂhmmﬂuw&umum
[1.Group _ Pollution & Enviroament ]
2. Description of sample Waste Waler
3. Unigue Identification of sampla{if any) A
4. Date of sampling 04/01/2024
5. Plage of sampling BBL-4371 Bamebari STE In Lel
6. Envi ntal conditions during sam & Transport {2 - 5 deg C Cold chain maintained.
" | 7.Sampling Plan & Method used APHA 23rd edition 2017
i cation of the nnel ing sampi MSK Pratik Kr. Mantri, Kshitish Kr.Mahanty
3 9. Field Equipments Used NSA
1
[t ReportNo MSKPLEDN2023-24/L114F1 Sample No. : MSKNB/ED/2023-24/01/5EXEES
RESULT
L-lll -CIk_4w®
b 3 Cadmium as Cd g BT p———
4 Colour Hazen APHA, (24th Edition), 21208 120
5 Copper (as Cu) _ magll APHA (24th Edition), 3120 B 0.08
op [ Cyanide { as CN) _mgll APHA (24th Edition), 4500 CN -F 012
o 7 Fluoride ( as F ) mall APHA (24th Edition), 4500 F-C/D 0.15
B Haxavalent Chromium (as Cre6) mgl APHA (24th Edition), 3500 Cr B BOL{DL:0.05)
g Lead (a5 Pb ) mgh APHA (24Ih Edition), 3120 B BDL{DL:0.05)
10 Manganese (as Mn] mg/ APHA (24th Edition), 3120 B 1.64
1 Mercury (as Hg ) mgl APHA (24th Edition) 3112 B BOL{DL:0.001)
12 Nitrate {as NO3 ) mo/l APHA (241h Edition), 4500 NO3-E BOL{OL0.5)
13 Zinc (as Zn) mgll APHA (241h Edition), 3120 B 0.1
Opinion : MA,
Statement of Conformity  NA
—— END ——
Hievem Fuarviravod By Authariznd Sigratory.
2 10 ~na A
A arl =
E:: Em*’"““ h;gmmw-w#ﬂwﬁ?ﬁuwiﬁifi-ww 48 iy e v ot G miam O T L PSRN, ¥t s
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Haad - mummm.rnu.am

Office: o™ g1 23 40142000/ 22850007 Fao - 61 33 22650008
Bw:rmmm.mmmu

[Soid, Solid &

Mmﬂhmuﬁm-wwuw;m1
MMFMMM.M
Fined, Kobts - TO0016. Vet Bangal, ireha

monih from (e dets of ssus of e Test Repon.
focd) shall be retined for 15 cays brom ihe dale of msue of e Test Repor.

Pape 1 of1




D o e 780005
CIN: U51905WB1956PTCO23037

T :+91 34370 09815,84370 09820.84370 75269

E : barbid@mitrask.co.in
W : www.mitrask.com

Report No. MSKGL/ED/2023-24/004438 Date: 10.02.2024
ANALYSIS REPORT OF WASTE/EFFLUENT WATER
Name of the Client M/s. TATA STEEL LIMITED
Name of the Mines BAMEBARI IRON & MANGANESE MINES (BIMM)
Date of sampling 04.01.2024
Location Bamebari STP Inlet (BIMM)
CHEMICAL ANALYSIS OF WATER AS PER 15: 2490
Max,
S Tolerance
No. SESCEAERNIe fEv Unite Method Imitaspor Results
CPCB
1 ggg;ﬂ"iﬂﬂf Oxygen Demand (as g APHA (24th Edition), 52108 10 29
2 | calcium (as CaCo3) mg/1 APHA (24th Edition), 2340 C == 45
3 | Chemical Oxygen Demand (COD) | m&/! APHA (24th Edition), 52208 250 116
4 | Chioride (as Cl ) mg/ APHA (24th Edition), 4500 -C1 B 3 P
5 | po mg/l | APHA 24th Edition, 2023 4500-0-C/G T
6 | Electrical conductivity us/cm APHA (24th Edition), 25108 —_ 532
8 | Magnesium (as Mg) mg/1 APHA [24th_II_dIﬁun]. 3500 Mg B — 6.7
9 | Odour mg/l APHA (24th Edition), 21508 Agreeable | Disagreeable
10 | Oil and Grease mg/1 APHA (24th Edition), 55208 10 <5.0
: APHA (24th Edition), 5530C
11 | phenolic Compounds ( as CBH50H) | ™8/l (Chloroform Extraction) 1 <0.001
12 Saﬁn“y PsU AFPHA {24-&1 Edjtipn}, 25208 - 0.275
13 | sulphate ( as SO4 ) mg/1 APHA (24th Edition), 4500 S042-E - 5.4
14 | Total Alkalinity mg/I APHA (24th Edition), 52108 . — 188
15 | Total Dissolved Solids (as TDS) mg/l APHA (24th Edition), 2540C - 326
16 | Total Hardness (as CaCO3 ) mg/1 APHA (24th Edition), 2340 C - 140
17 | Total Suspended Solid (as TSS) mg/l APHA (24th Edition),2540D 50/100 95.7
18 | pHvalue at 23.7deg C None APHA 24th Edition, 2023 4500-H+B 5.5-9.0 6.72

H. .- Shrachi Gentre {5th Floor), T4B, Acharya Jagadish Chandra Bose Road, Kolkata — 700 016, West Bengal, India
T: 01 33 22172249 / 4014 3000 / 2265 D006 [ 2265 DOOT F: 91 33 2265 0008 Einfo@mitrask com W. www.mitrask.com
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Building No. P- 48, Uidayan Industrial Estate,
%, Pagladanga Road, Kolkata 700015

\West Bengal

Tel. - +81 7044036120

Email: udayaniab@milrask.com

A

Scan for Porial

TC-8950
s TC-53502400000064
TEST REPORT LR ¥
Name & Address of Customer : Report No. : MSKPLFD2023-24[FKEDEP
Tata Steel Ltd.(MGM)_Joda West Date : 16/01/2024
Sample No. : MSKNB/FDI2023-24/01/WQD23G
Al/Po. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 05/01/2024
Date(s) of performance: 0501/2024 - 16/01/2024
Location of performance of Permanant Facility
Reference No. & Date : 3000156017/056, Date - 16/08/2023
Discipline: Chemical
mwmmmmmwmwmmmmwm the following resulls:
1. Group Water & Residue in Water
2. Description of sample DRINKING WATER
3. Unique Identification of sampla(if any) MA,
4. Date of sampling 05/01/2024

5. Place of sampling

BBL-4369 Bamebari WTP Inlat

6. Environmental conditions during sampling & Transport

{2 -5) deg C Cold chain maintained

7. Sam Plan & Method used 15:17614( P-5) 2022
| 8. Identification of the personnel performing sampling by MSK Kshitish Kr.Mahanty, Pratik Kr. Mantri
Report No.: MSKPUFD/2023-24/FKED6P Sample No. : MSKNB/FD/2023-24/01/WQD23G
RESLULT
2 Arsenic as As mall 15 3025 (Pant 2) 0.0 Mo Relaxation BOL(DL:0.005)
3 Copper as Cu mg/l IS 3025 (Part 2) 0.05 1.5 BOL{DL:0.02)
4 Cyanide as CN ma/l IS 3025 (Pan 27) Seci 0.05 Mo Relaxation B0L(DL:0.02)
5 Fluoride as F mgl IS 3025 (Part 60) 1.0 15 BDL{DL:0.2)
B Lead a5 Pb migl IS 3025 (Part 2) 0.01 Mo Relaxafbion BOL(DL:0.005
7 Manganese s Mn mgh IS 3025 (Part 2) 0.1 0.3 BOL(DL:0.02)
] Mercury 28 Hg migll 15 3025 (Part 48) 0.001 Mo Ralaxation | BDL{DL:0.000:
a Mickel (as Ni) mall IS 3025 (Part 2) 0.02 Mo Relaxation BDL{DL:0.01)
10 Nitrate a5 NO3 ol || APHA A EDITION] 4E0RNCE: 4 No Relaxation 0.84
1 Selenium as Se mg/l IS 3025 (Part 2} 0.01 Mo Retaxation BOL{DL:0.005
12 Silica (as Si02) mgh IS 3025 (Part 35) Mot Specified Nat Specified BOL{DL:0.1)
13 Silver as AQ ma/l 1S 3025 (Part 2} 0.1 Mo Relaxation BOL{DL:0.00%
14 Total Chromium as Cr mgll IS 3025 (Part 2) 0.05 Mo Relaxation BOL{DL:0.01
15 Zinc as Zn mgll IS 3025 (Part 2) 5 15 BDL{DA.:0.02
16 Colour Hazen IS 3025 (Part 4) 5 15 BDL{I'.‘IL"LE
Opinian mmmm&pummmmwnsﬂmmz
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Dist - Keonjhar, Odisha - 758035
CIN: US1909WB1956PTC023037

T : +91 84370 09815,94370 09820,94370 75269

E : barbil@mitrask.co.in

Report No. MSKGL/ED/2023-24/ 004444

Date: 10.02.2024

ANALYSIS REPORT OF DRINKING WATER

Name of the Client

M/s. TATA STEEL LIMITED

Name of the Mines

BAMEBARI IRON & MANGANESE MINES (BIMM)

Date of sampling 04.01.2024
Location Bamebari WTP Inlet (BIMM)
Norms as per 1S: 10500-
St Test Parameters Unite Method ¥z Results
No. Desirable | Permissible
Limit Limit
1 | Ammonical Nitrogen mg/1 APHA (Z4thEdition]),4500-NH3-F 0.5 No Relaxation <01
2 | Calcium (as Ca) mg/1 APHA (24th Edition),3500 Ca B 75 200 22
3 | Chloride (asCl) mg/l APHA (24th Edition),4500 -Cl B 250 1000 P
4 | odour Hazen 3025 (Part-5)-1983;Rffm:2012 Agreeable | Agreeable | Agreeable
5 | Electrical conductivity usfem APHA (24th Edition}, 25108 e - 186
6 Iron (as Fe) mgfl AFPHA [24th Edition), 3500 Fe B 0.3 No Relaxation <005
7 | Magnesium (as Mg) mg/1 APHA (24th Edition), 3500 Mg B 30 100 7.7
g | Phenolic Compound APHA (24th Edition), 5530C
(asC6H50H) mg/1 (Chloroform Extraction) 0.001 0.002 <0.001
9 | Potassium (as K) mg/l APHA [24th Edition), 3500 KB —- -— <1.0
10 | Salinity Psu APHA (Z4th Edition), 25208 === = 0095
11 | Sodium (as Na) mg/l | APHA (24th Edition), 3500 NaB — - 44
12 | Sulphate [ as 504 ) mg//1 APHA (24th Edition) 4500 S042-E 200 400 14
13 | Taste None |I$3025 (Part 8)-1983 Rfm:2012 (0) | Agreeable | Agreeable Not
= I? Agreeable
14 | Total Alkalinity (as CaC03) mg/l APHA (24th Edition), 23208 200 600 80
15 | Total Dissolved Salids (as TDS) | mg/l APHA (24th Edition), 2540C 500 2000 110
16 | Total Hardness (as CaC03) mg/l APHA (24th Edition), 2340 C 200 600 88
17 | Total Suspended Solid (as TS5) mg/1 APHA [24th Edition),2540D - aas <25
18 | Turbidity N.T.U APHA (24th Edition), 21308 1 5 <1.0
19 | pHvalueat 25 deg C None | APHA 24 Edition, 2023,4500,H+B 6.5-8.5 | No Relaxation 553
[
=T O

H. O.: Bhrachi Centre (Sth Fioor), 748, Acharya Jagadish Chandra Bose Road, Kolkata — 700 016, West Bengal, India
T: 91 33 22172249 / 4014 3000 / 2265 0006 / 2265 D007 F: 91 33 2265 0008 Einfo@mitrask.com W: www.mitrask.com
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Building No. P- 48, Udayan Indusirial Estate,
3, Pagladanga Road, Kolkata 700015

West Bangal

Ted. - +81 7044036120

Emaill: udayaniab@mitrask.com

Name & Address of Customer :
Tata Steel Lid.(MGM)_Joda West

AUPD. - Joda, Dist. - Keonjhar, Odisha - 758034 India

TEST REPORT

Report No. :

Date :

Sample No. :

Date of receipt of sample:
Date(s) of performance:
Location of performance of
Referance No. & Date :
Discipline:

We hereby certify that the following sample Drawn by us has been analyzed with the following resulls:

Doo Mo MSKGENNSTT

S

Sean for Portal

ULR: TC-895024000000648F

MSKPL/FDVZ023-24/55EDEK
16/01/2024
MSKMNB/FD/2023-24/01/CC3220
05/01/2024

05/01/2024 - 16/01/2024
Permanent Facility
3000156017/056, Date - 16/09/2023
Chamical

1. Group Water & Residua In Waler

2. Description of sample DRINKING WATER

3. Unique Identification of sample(if any) NA

4. Date of sampling Q5012024

5. Placa of sampling BBL-4368 Bamebari WTP outiet
6. Environmental conditions during sampling & Transport {2 -5} deg C Cold chain maintained

7. Sampling Plan & Method usad

I15:17614( P-5) 2022

8. ldentification of the personnel parforming sampling by MSK

Kshitish Kr.Mahanty, Pratik Kr. Mantri

Report No. : MSKPLFDV2023-24/55EDGK Sample No. : MSKMNB/FD2023-24/01/CC3220
RESULT
hhnminl

1 Arsanic as As mgfl 1S 3025 (Part 2) 0.01 Mo Relaxation BDL({DL:0.005)
2 Zincas Zn migil IS 3025 (Part 2) 5 15 BDL{DL:0.02)
3 Calour Hazen IS 3025 (Part 4) 5 15 BOL(DL:1.0)
4 Copper as Cu mgil IS 3025 (Part 2) 0.05 1.5 BDL({DL:D.02)
5 Cyanide as CN _ mgll IS 3025 (Part 27) Secl 0.05 Mo Relaxation BDL(DL:0.02)
B Fluoride as F mg/ 1S 3025 (Part 60) 1.0 15 BOL{DL:0.2)
T Lead as Pb rn;_l."l_ IS 3025 (Pant 2) 0.01 Mo Relaxation BDL{DL:D.0O5)
B Manganese as Mn mafl IS 3025 (Part 2) 0.1 0.3 BOL(DL:0.02)
) Mercury as Hg mg/l IS 3025 (Part 48) 0.001 Mo Redaxation BOL{DL:0.0002)
10 Mickeal (as Ni) mafl 15 3025 (Part 2) .02 No Relaxation BOL{DL:0.01)
11 Nitrate as NO3 el e 45 No Relaxation 0.85

12 Salanium as Se i/l IS 3025 (Part 2) 0.0 Mo Relaxation BDL{DL:0.005)
13 Silica (as 5i02) mg/l IS 3025 (Part 35) Mol Specified Not Specified BOL(DL:0.1)
14 Silver as Ag mag/l IS 3025 (Pan 2) 0.1 No Relaxation BOL(DL:0.005)
15 Total Chromium as Cr gl 1S 3025 (Part 2) 0.05 Mo Relaxation BOL{DL-0.01)
16 Cadmium as Cd mgll 15 3025 (Part 2) 0.003 Mo Retaxation BOL(DL:0.001)

Opinion : Acoeptable limit & Permissible limit are as per 151050002012

Statement of Conformity A
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3, Pagladanga Road, Kolkata 700015
WWest Bengal

Tad, : +01 7044035120

Email: udayaniab@mitrask.com

Scan for Portal
ULR: TC-895024000000648F

TEST REPORT
Name & Address of Customer : Report No. : MSKPLIFD/2023-24/58EDBK
Tata Steel Lid. (MGM)_Joda West Date : 160172024
Sample No. : MSKNBIFD2023-24/01/CC3220
AtPo. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 05/01/2024
Date(s) of performance: DSI01/2024 - DE/01/2024
Location of performance of Permanent Facility
Reference No. & Date : 3000156017/056, Date - 16/0/2023
Discipline: Biological
mmwmmmmmwmnymmmmwmmmmw:
1. Group Water & Residue in Water N
2. Description of sample DRINKING WATER
3. Unigue Identification of sample(if any) NA
4. Dats of sampling 05/01/2024
5. Place of sampling BBL-4368 Bamebari WTP outlet
§. Environmental conditions during sampling & Transport (2 -5) deg C Cold chain maintained
7. Sampling Plan & Method used 1S:17614( P-25) 2022
8. of the nal ing sam MSK Kshitish Kr Mahanty Pratik Kr. Mantri
Report No.: MSKPUFD/2023-24/55ED6K Sample No.: MSKNB/FD/2023-24/01/0C3220
RESLILT
L SSEA E. Coli |_roomi | IS 15185 [ NotDetectable | NotApplicable | Not Detecied |
Opinion : Acceptable Bmit & Permissible limit are as per 15:10500:2012
Statement of Conformity NA
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wist.: Keonjhar, Odisha - 758035
CIN: US1909WB1956PTCO23037

T - +91 84370 0981594370 00820, 94370 75260

E : barbil@mitrask co.in
W www mitrask com
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| Report No. MSKGL/ED,/202 3-24/004443

Date: 10.02.2024

ANALYSIS REPORT OF DRINKING WATER

Floor), 748, Acharya Jagadish Chandra

2265 0006 /

Bose Road, Kolkata - 700 016, West Bengal, India
2265 0007 F: 91 33 2265 0008 Einfo@mitrask.corn W: www. mitrask com

Name of the Client M/s. TATA STEEL LIMITED
Name of the Mines BAMEBARI IRON & MANGANESE MINES (BIMM)
Date of sampling 04.01.2024
| Location Bamebari WTP Outlet (BIMM) ==
f=% ] Norms as per IS: 10500-
3 Test Parameters Unite Method 2012 Results
No. Desirable | Permissible
Limit Limit
1 | Ammonical Nitrogen mg/l APHA (24thEdition),4500-NH3-F 0.5 No Relaxation <0.1
2 | Calcium (as Ca) mg/] APHA (24th Edition)3500 Ca B 75 200 35 |
3 | Chloride (as C1) mg/1 APHA (24th Edition), 4500 -C1 B 250 1000 12
4 | odour Haten | 3025 (Part5)-1983Rfm:2012 | Agreeable | Agreeable | Agrocabie |
5 | Electrical conductivity us/cm APHA (24th Edition),25108 - - 206
& | Iron [as Fe) mg/l APHA (24th Edition), 3500 Fe B 0.3 No Relaxation <0.05
7 | Magnesium (as Mg) mg/l APHA (24th Edition), 3500 Mg B 30 100 17
8 F;f&":,‘;gﬁ;‘“’"““d mg/] “';E:ﬁ:g‘ﬂ;‘;‘j::f’: 0.001 0.002 <0.001
9 | Potassium [as K) mg/fl APHA (24th Edition), 3500 KB - - <1.0
10 | Salinity PSU APHA (24th Edition), 25208 ws - 0.105
11 | Sodium (as Na) mg/1 APHA (24th Edition), 3500 Na B = == 43
12 | Sulphate (as S04 ) mg/l | APHA (24th Edition) 4500 S042-E 200 400 <1.0
13 | Taste None | 1S 3025 (Part B)-1983 Rifm:2012 (0) | Agreeable Agreeable Agreeable
14| Total Alkalinity (as CaC03) mg/1 APHA (24th Edition), 23208 200 600 95
15 | Total Dissolved Solids (as TDS) | mg/l APHA (24th Edition), 2540C 500 2000 126
16 | Total Hardness (as CaC03) mg/1 APHA (24th Edition), 2340 C 200 600 116
17 | Total Suspended Solid (as TSS) mg/] APHA (24th Edition),2540D - - <25
18 | Turbidity N.T.U APHA (24th Edition), 21308 1 5 2600 |
19 | pHvalueat25degC None | APHA 24 Edition, 2023 4500,H+B 65A5 | NnRalavarin. =
g



Building No. P- 48, Udayan Industrial Estate,
3, Pagladanga Road, Kolkata 700015

Doe Moo MEKGENMSLT

West Bengal
Tel. : +81 7044036120
Email; udayanlab@mitrask.com -'
Scan for Portal
TEST REPORT ULR: TR R
Name & Address of Customer : Report No. : MSKPLUFD/2023-24/TLEDGET
Tata Steal Ltd, (MGM)_Joda West Date : 16/01/2024
Sample No. : MSKNB/FD/2023-24/01/YES24L
AtiPo. - Joda, Dist. - Keonjhar, Odisha - 758034 India Date of receipt of sample: 05/01/2024
Date(s) of performance: 05/01/2024 - 16/01/2024
Location of performance of Permanent Facility
Reference No. & Date : 3000156017/056, Date - 16/09/2023
Discipline: Chemical
We hereby certily that the following sample Drawn by us has been analyzed with the following resuis:
1. Group Water & Residus in Water
2. Description of sample DRINKING WATER
3. Unique identification of sample(if any) MA
4. Date of sampling 05/01/2024
5. Placa of sampling BBEL-4370 Bamebari Canteen R.O. Water
6. Environmental conditions during sampling & Transport (2 -5) deg C Cold chain maintained
7. Sampling Plan & Method used IS:17614( P-5) 2022
8. Identification of the personnel performing sampling by MSK Kshitish Kr.Mahanty, Pratik Kr. Mantri

Report No.: MSKPLFD/2023-24/TLEDST

Sample No. : MSKNE/FD/2023-24/01/YESZ4L

RESULT
lchemical J

2 Zinc as Zn gl IS 3025 (Part 2) 5 15 BULIULUL)
3 Colour Hazen 15 3025 (Part 4) 5 15 BOL{DL:1.0)

4 Copper as Cu ma/l IS 3025 (Part 2) 0.05 1.5 BOL(DL-0.02)
5 Cyanide as CN mg/l IS 3025 (Part 27) Secl 0.05 Mo Retaxation BOL(DL:0.02)
8 Flucride as F mg IS 3025 (Part 60) 1.0 1.5 BOL(DL:0.2)

7 Lead as Fb mgh IS 3025 (Part 2) 0.01 No Relaxation BOL{DL:0.005)
B8 Manganese as Mn mgll IS 3025 (Part 2) 0.1 0.3 BOL(DL:0.02)
9 Mercury as Hg mg/l 1S 3025 (Part 48) 0.001 No Relaxation | BDL(DL:0.0002)
10 Micke! (as Ni) mg/l IS 3025 (Part 2) 0.02 No Relaxation BOL(DL:0,01)
11 Nitrate as NO3 R | e v e DT 45 No Relaxation 0.90

12 Selenium as Se mgil IS 3025 (Part 2) 0.01 Mo Relaxation BDL(DL:0.005)
13 Silica (as Si02) mg/l IS 3025 (Part 35) Mot Specified Mot Specified BDL{DL:0.1)
14 Silver as Ag mg/l IS 3025 (Part 2) 0.1 No Relaxation | BOL{DL:0.005)
18 Total Chromium as Cr mail IS 3025 (Pari 2) 0.05 No Relaxation BOL(DL0.01)
16 Cadmium as Cd mgh IS 3025 (Par 2) 0.003 Mo Relaxation BOL(DL:0.001)

Oypinkon : mﬂmaﬂmﬁuﬂm”mpulﬁ:im:miﬂ
Statement of Conformity NA
—— END ————

The ressnved part of sample(s] for chamicsl anabysis [Non - perishabie sampla(s] Food, Walar) shal be nelar 1or 13 GaYS IO WS 0S50 0 ML C7 I 1SS FUANL 81 LIS UGB SIS A0 it s 1omeg
from the dabe of iseus of i Tost Reporl.

The reserved pan of sample(s) for chemical analysis [Sod, Sobd & Liquid Wastis) shall ba retained for 15 doys ma per GPCH guideline & (A} 1 monih from the tdale of e of the Test Report.

Thi resarsed pan of sample(s) for Morobiological anadrsis nhmmm-ﬂmu,m%.ﬂ-huhﬂﬂhwwlsd.nhml-dn-dmu'I-leHwL

Head Office:  Shrachi Centrs Fioor), 748, A.LC. Boss Road, Kobata - 700016, Wast Bangsl, india
Tl -ntamﬁmrmmrvm-mﬂmm
Emani : infog@mitrask com Websile | www mirask. com
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Bulding No. P- 48, Udayan Industnal state,
3, Pagladanga Road, Kolkata 700015
West

Tel, ; +81 7044036120
Email udayanlab@mitrask com

Name & Address of Customer :
Tata Steel Lid. (MGM)_Jods West

AlPo. - Joda, Disl. - Keonjhar, Odisha - 758034 India

TEST REPORT
Report No. :
Date :

Sample No. :

Date of receipt of sample:
Date(s) of performance:
Location of performance of
Reference No. & Date :
Discipline:

We hersby cerify thal the following sample Drawn by us has been analyzed with the following results.

Doc Ho.: MEKIGENQOT

Scun for Portal

ULR: TC-695024000000850F

MSKPLIFD/2023-24/TLEDET
16/01/2024
MSKNBIFDR2023-24/01/YES24L
05/01/2024

D5/01/2024 - D6/01/2024
Permanent Facility
3000156017/056, Date - 16/09/2023
Biglogical

1. Group Water & Residue in Water
| 2. Description of sampla DRINKING WATER
3. Unigue ldentification of sample({if any) A
4. Date of sampling 050172024
5. Place of sampling BBL-4370 Bamebari Canteen R.O. Watar
6. Environmental conditions during sampling & Transport {2 -5) deg C Cald chain maintainad
7. Sampling Plan & Mathod used IS:17814( P-25) 2022
. identification of the sampll

Report No. : MSKPLFD/2023-24/TLEDE?

Kshitish Kr.Mahanty. Pratik Kr. Mantri

Sample No.: MSKNE/FD/2023-24/01/YES24L

RESULT
2 | E. Coll | roomi | IS 15185 | MotDetectable | NotApplicable | Not Detected |
Opinien : Acceptable limit & Permissible imit are a5 per 15.10500:2012

Statement of Conformity  NA

Thie results nelete Srdy b e o) tesled.

S

Tasi Report shall nol be mpmduced axcopd § withioul s permsission of b 5 K Provate Limided.
::_‘:mmdmﬂm;mw:ﬂ::"mm-Mumumwmﬁhmuns days from ihe date of meue of the Tesl Repor. Porshabies sampieds) shall be relarmd 2 cave

froen the dale of Baue of e Tesl Repon

raaerved ] chamicad anadysis Scilicl B Liguid Waste) shall be ratained for 15 days as per CPCH guideline & [Alr) 1 manih from the dato of issus of the Tes! Repot
mmﬁ:mﬁ:w-ﬁ ﬂh‘l-mﬂiﬂlﬂlﬂﬁlﬂ, Saalod Yaier, Seamd food) shad ba retanad for 15 doys from the Gele of issue of Ta Tes Repon
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List.:

Keonjhar, Odisha - 758035

CIN: Us1909WB1956PTC023037

T 1 +81 94370 0981 584370 (882094370 75269
E : barbil@m

#rask co.in

W www.mitrask_com

"o

e WS e LN

[ Report No. MSKGL/ED/2023-24 /004445

Date: 10.02.2024

ANALYSIS REPORT OF DRINKING WA

H. O.: Shrachi Centre (5th Floor), 748, Acharya Jagadish Ghandra Bose
T: 91 33 22172249 / 4014 3000 / 2265

-

Road, Kolkata - 700 016, West Bengal, India
0006 / 2265 0007 F: 91 33 2265 0008 Einfo@mitrask. com W www.mitrask com

Name of the Client M/s. TATA STEEL LIMITED
Name of the Mines BAMEBARI IRON & MANGANESE MINES (BIMM)
Date of sampling 04.01.2024
Location Bamebari R.0. Water (BIMM)
wﬂmmmmmmm
Norms as per IS: 10500-

o5 Test Parameters Unite Method oAz Results

No. Desirable | Permissible
Limit Limit

1 | Ammonical Nitrogen mg/l APHA (24thEdition),4500-NH3-F 05 No Relaxation <01

2 | Calcium (as Ca) mg/l APHA (24th Edition), 3500 Ca B 75 200 26

3 | Chloride (as Cl) mg/] APHA (24th Edition), 4500 -C1 B 250 1000 8

% | odour Hazen 3025 (Part-5}-1983;Rffm:2012 | Agreeable | Agreeable | Agreeable

5 Electrical conductivity us/cm APHA (24th Edition], 25108 — - 211

6 | Iron (as Fe) mg/1 APHA (24th Edition),3500 Fe B 03 No Relaxation <005

7 | Magnesium (as Mg) mg/1 APHA (24th Edition), 3500 Mg B 30 100 11

8 E";:'L“IL';{E;“P““’“’ mg/1 it E:f‘:‘:f'm;?';’ﬂ 0.001 0.002 <0.001

9 | Potassium (as K) mg/l APHA (24th Edition), 3500 K B - <1.0

10 | Salinity PSU APHA (24th Edition), 25208 — = 0.108 |
11 | Sodium (as Na) mg/1 APHA (24th Edition), 3500 Na B = = ol |
12 | Sulphate (as S04 ) mg/l | APHA (24th Edition) 4500 SO42-E 200 400 <1.0

13 | Taste None | 153025 (Part 8)-1983 Rifm:2012 (0) | Agreeable Agreeable | porecable |
14 | Total Alkalinity (as CaC03) mg/l1 APHA (24th Edition), 23208 200 600 100 |
15 | Total Dissolved Solids (as TDS) | mg/i APHA (24th Edition), 2540C 500 2000 124
16 | Total Hardness (as CaC03) mg/] APHA (24th Edition), 2340 C 200 600 110

17 Total Suspended Solid (as TSS) mg/] APHA [24th Edition),2540D - — <i&

18 | Turbidity N.T.U APHA (24th Edition), 21308 1 5 <1.0

19 | pHvalueat 25 deg C None | APHA 24 Edition, 2023,4500,H+B A5-R5 | NaRalavation =t




Mitra & K Drivrata | Zenian

Tel. : 481 7044036120
Email: udayaniab@mitrask.com

Name & Address of Customer :
Tata Steel Lid.(MGM)_Joda West

AlPo. - Joda, Dist - Keonjhar, Odisha - 758034 India

TEST REPORT

Report No. :

Date :

Sample No. :

Date of receipt of sample:
Date(s) of performance:
Location of performance of
Reference No. & Date :
Discipline:

mmymmrmmwmwmmmwmmmmm

Scan for Poria)

ULR: TC-695024000002011F

MSKPLFDR2023-24/4EEDGD
070212024
MSKNBFD/2023-24101/BET210
050172024

D5/01/2024 - 15/01/2024
Permanent Facility
3000156071056, Date - 16100/2023
Chemical

1. Gro Water & Residue in Water

2. Description of sample SURFACE WATER
| 3. Unique Identification of sample(if any) NA

4. Date of sampling 04/01/2024

5. Place of sam BBL-4364 Palasa (kha Pond Water

6. Environmental conditions during sampling & Transport

| 7. Sampling Plan & Method used

IS 17614 (P-23) 2021

(2-5) deg C Cold chain maintained

8. Identification of the personnel performing sampling by MSK

Akash Kr Sethi Pratik Kr. Mantri

Report No.: MSKPLIFD/2023-24/4EEDED Sample No.: MSKNBFD/2023-24/01/BET210
RESINT
. b, ittt 1

£ Horon as B mgh IS 3025 (Part2) BOL(DL:0.25)
3 Cadmium as Cd mg/l I5 3025 {Pari2) BOL(DL:0.001)
4 Colour Hazen IS 3025 (Pan 4) BOL(DL:1.0)
) Copper as Cu mgil IS 3025 (Pan 2) BOL(DL:0.02)
B Cyanide as CN mg/l IS 3025 (Part 27) Sec1 BOL({DL:0.02)
7 Fluoride as F mg/l IS 3025 (Part 60) 1.27
8 Hexavalent Chromium {as Cr+8) mgil IS 3025 (Part 52) Sec2 BOL{DL:0.01)
g Lead as Pb mgl IS 3025 (Part 2) BOL(DL:0.005)
10 Manganese as Mn mg/l IS 3025 (Part2) BDL(DL:0.02)
11 Mercury as Hg mg/l IS 3025 (Part 48) BOL{DL-0.0002)
12 Nitrate as NO3 mgil APHA (24th EDITION) 4500-NO3- B 0.91
13 Zinc s Zn mgn IS 3025 (Part 2) BOL{DL:0.02)

Opinion : MA

Statement of Conformity  MA

——END ——
Fimvurwnd By A f g | T
T OBERRW F R

Emmil ; infodBrokrash com Webmite - www mitrask com
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% “\\\\\:\% BY REGD. POST WITH AD

STATE POLLUTION CONTROL BOARD, ODISHA

A/118, Nilakantha Nagar, Unit-Vlll, Bhubaneswar-751012
Phone-2561909, Fax: 2562822, 2560955 E-mail: paribesh1®@ospchoard.org, Wehsite: www.ospchoard.or

CONSENT ORDER
No. S“Y / IND-1-CON-189 Dt. ©7°0/- 202
CONSENT ORDER NO. 117

Sub : Consent for discharge of sewage and trade effluent under section 25/26 of
Water (PCP) Act, 1974 and for existing / new operation of the plant under
section 21 of Air (PCP) Act, 1981.

Ref.  Your online application No. 3237698, Dated 20.12.2020 and Letter No. MGM/P &
E/289/21 dated 22.09.2021, Letter No. MGM/P&E/305/21 dated 31.12.2021

Consent to operate is hereby granted under section 25/26 of Water (Prevention & Control
of Pollution} Act, 1974 and under section 21 of Air (Prevention & Control of Pollution) Act, 1981
and rules framed thereunder to

Name of the Industry: BAMEBARI MANGANESE MINE OF M/S. TATA STEEL LTD.

Name of the Gecupier & Designation SR AWNISH KUMAR, CHIEF AND AGENT

Address: AT/ PO. BAMEBARI, VIA: JODA, DIST: KEONJHAR

This consent order is valid for the period up to 31/03/2025 from the date of issue of
this order.

This consent order supersedes the earlier consent order issued vide letter No. 3623 dated
10.03.2021.

Details of Products Manufactured

Sl. No Product Quantity

01, Manganese Ore 0.083 MTPA

Details of Mineral Handling Plants /Units

01 Operation of mobile screening plant 1 X 75 TPH

This consent order is valid for the specified outlets, discharge quantity and quality, specified
chimney/stack, emission quantity and quality of emissions as specified below. This consent is
granted subject to the general and special conditions stipulated therein,



CONSENT ORDER

ARI MANGAN M

%

Pa%

Discharge permitted through the following outlet subject to the standard

Out | Description of [Point of  |Quantity Pre-scribed Standard
let |outlet discharge |of _ -
No. discharge PH TSS |0il & | BOD Fecal
KL/hr {(mg/l) |Grease|(mg/1)| Coliform
(mg/1) (MPN/100ml
)
01 |Outlet of |Used for| 100 KLD | 5.5- | 200 -= | 100 | <1000
STP plantati 9.0
{(Domestic |on
effluent)
02 |Mine On land | 12,954 | 5.5-| 100 | 10 - --
drainage / inland| kl/hr 9.0 | (Rain f
water/ surface (max) y day |
surface water
runcff/oth |body. 50 (No
er n'-
wastewater Rainy
day)
B. Emission permitted through the following stack subject to the prescribed
standard
Chimney |Description |Stack Quantity of |Prescribed
Stack No. |of Stack height emission |[Standard
(m}
PM SO, [NO,
{mg/Nm®)
\
\
\*ﬁ"‘“‘-ﬁ—-.________
h“\-\“-‘—;_

C.

Disposal of solid waste permitted in the following manner

Sl. | Type of Selid Quantity Quantity to | Quantity to | Quantity Description of

No. |waste generated |bereused |bereused |disposed off |disposalsite.
(TPD) on off {TPD)

site(TPD)  [site(TPD)
01 |[Top soil & |As per e -- -= As per
over burden |approved approved

mining mining plan
plan
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CONSENT ORDER Page 3 of 13

BAMEB. MINE OF TD

GENERAL CONDITIONS FOR ALL UNITS

The consent is given by the Board in consideration of the particulars given in the application. Any change or alternation or deviation made in
actual practice from the particulars furnished in the application will also be the ground liable for reviewivanation/revocation of the consenl order
under section 27 of the Act of Water (Prevention & Control of Pollution) Act, 1974 and section 21 of Air (Prevention & Conlrol of Pollution) Act,
1981 and to make such variations .5 deemed fit for the purpose of the Acts,

The industry would Immediately submil revised application for consent to operate to this Board in the event of any change in the quantity and
quality of raw malerial / and products / manufacturing process or quaniity /quality of the effluent rate of emission / aw pollution control equipment
f aystemn ele

The applicant shafl not change or alter either the guality or quantily or Ihe rate of discharge or temperature or the route of discharge without the
previaus written permission of the Board.

The application shall comply with and cary out the directives/orders issued by the Board in this consent order and at all subsequent times
without any negligence on his par. . In case of non-compliance of any order/directives issued at any time andior violation of the terms and
conditions of this consent order, the applicant shall be liable for legal action as per the provisions of the LawfAct

The applicant shall make an application for grant of fresh consent at least 90 days before Ihe date of expiry of this consent order,

The issuance of this consenl does not convey any property right in either real or personal property or any exclusive privileges nor does il
authorize any injury to private property or any invasion of personal rights, nor any infringement of Central, State laws or regulation

This consent does not autherize or approve the construction of any physical structure or facilities or the undertaking of any work in any natural
water course

The applicant shall display this consent granted to him In a prominent place for perusal of (he public and inspecting officers of this Board
An inspeclion book shall be opened and made available lo Board's Officers during the visit to the factory.

The applicant shall furnish to the visiting officer of the Board any information regarding the sonstruction, installation or operatian of the plant or
of effluent treatment system £ air pollution control system / stack monitoring system any other particulars as may be perlinent to preventing and
contradling poltution of Water § Air.

Meters must be affixed at the entrance of the waler supply connection so that such meters are easily accessible for inspection and maintenance
and for other purposes of the Act provided that the place where it is affixed shall in no case be at a point before which water has been taped by
the consumer for utilization for any purposes whatsoever

Separate melers with necessary pipe-line for assessing lhe quantity of waler used for each of the purposes mentioned below

a}  Indusitial cocling, spraying in ming pits or poiler feed.
o) Domestic purpose
) Process

Trhe apgiicant shali display suitable caution board at the lace where the effluent is entering info any waler-body or any other place to ba
ndicated by tne Beard. indicating therein Lhat the area into which the effluents are being discharged is not fit for the domestic use/bathing

Storn water snali not be allowed to mix with the trade andlor domestic effluent on the upstream of the terminal manholes where the flow
measuring devices will oe instailed

The applicant shall maintain good hovse-keeping both wilhin the factery and ihe premises. All pipes, valves, sewers and drains shall be leak-
proof. Fioor washing shall be admitted into the effluent colleclion system only and shall not be altowed to find their way in storm draing or open
areds,

The applicant shall at all imes maintain in good working order and operate as efficiently as possible all treatment or control facilities ar systems
install or used by him to achieve with the lerm{s) and conditions of the consent,

Care should be taken to keep the anaerobic lagoons, if any, biclogically aclive and not ulilized as mere stagnation ponds. The anaerobic
lagoons should be fed wilh Ihe required nutrients for effeclive digestion. Lagoons should be constiucted with sides and bottom made
impervious.

The utilization of treated effluent on factory's own tand, if any, should be completed and there should be no possibility of the effluent gain.rg
access into any drainage channel or other water courses ejther direclly or by overflow

The effluent dispasal on land, if any, should be done without crealing any nuisance to the surroundings or inundation of the lands at any lime

If al any time the disposal of frealed effluent on land becomes incomplete or unsatisfactory or create any problem or becomes a maller of
dispute, the industry must adopt alternate satisfactory treatment and disposal measures,

The sludge from trealment units shall be dried in sludge drying beds and the drained liquid shall be taken to equalization tank

The effluent freatment units and disposal measures shall become operative at the time of commencement of production

The applicant shall provide port holes for sampling the emissions and access platform for carrying out stack sampling and provide elecirical
outlet points and other arrangements for chimneys/stacks and other sources of emissions so as 1o collect samples of emission by lhe
Board or the applicanl at any time in acoordance with the provision of the Act or Rules made therein.

The applicant shall provide all facilities and render required assistance to the Board staff for coliection of samples / stack monitonng /
inspection,

The applicant shall not change or alter either the quality or quantity or rate of emission or install, replace or alter the air pollution contral
eauipment or change the raw material or manufacturing process resulting in any change in quality andror quantity of emissions, wilhout the
previous written permission of the Board
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EBAR] MANGAN /S, TATA STEEL LT

N control equipments or chimney shall be altered or replaced or as the case may be eracted or re-erected except with the previous approva
the Board.

The liquid effluent arising out of the operation of the air pollution control equipment shall w treated in the manner and to ion of standards
prescribed by the Board in accordance with the provisions of Water (Prevention and Control of Pollution} Act. 1974 (as amended).

The stack manitoring syslem employed by the applicant shall be opened for inspection to lhis Board at any hime
There shall not be any fugitive or episodal discharge from the premises.

In case of such episodal discharge/emissions the industry shall take immediate aclion to bring down the emission within the limits prescribed by
lhe Board in conditions/stop the operation of the plant. Report of such accidental discharge femission shall be braught to Ihe notice of the Board
within 24 hours of accurrence,

The applicant shall keep the premises of the industrial plant and air pollution control equipments clean and make all hoods, pipes, valves.
stacks/chimneys leak proof. The air poliution control equipments, location, inspection chambers, sampling port holes shall be made easily
accessible at all times

Any ypset condition in any of the plant/ptants of the factory which is likely to result in increased effluent dischargefermizsion of air pollutants and
{ or result in violation of the standards mentioned above shall be reported 10 the Headquarters and Regional Office of the Board by fax f speed
post within 24 hours of its accurence,

The industry has to ensure that miimum three varisties of frees are planted at the density of not less than 1000 trees per acre. The trees may
be planted along boundaries of the industries or industrial premises, This plantation is stiputated over and above the bulk plantation of frees in
that area.

The solid waste such as sweeping. wastage packages, emply containers residues, sludge including thal from air polluton control equiprments
collecled within the premises of the industrial plants shall be disposed off scientifically to the satisfaction of the Board, so as no to cause fugisive
emizsion, dust problems through leaching etc., of any kind

All solid wasles arising in the premises shall be properly classified and disposed off to the salisfaction of the Board by
iy Land fill in case of inert material, care being taken to ensure that the material does not give rise 1o leachate which may perisate iniz
ground water or carried away with storm run-oH.
iiy  Controlled incineration, wherever pessible in case of combustible organic material.
i) Composting, in case of bio-degradable matenal,

Any toxic matarial shall be detoxicated if possible, otherwise be sealed in steel drums and buried in protected areas afler obtaining approval of
this Board in writing. The detoxication or sealing and burying shall be carried out in the presence of Board's authorized persons only Letter of
authorization shall be oblained for handling and disposal of hazardous wastes

If due to any technological improvement or otherwise this Board is of epinion that all or any of the conditions referred to above requires variation
{including the change of any control equipment either in whole or in part) this Board shall after giving the applicant an opportunity of being
heard, vary all or any of such condition and thereupon the applicant shall be bound to comply with the conditions so varied,

The applicant, his/heirs/legal representatives or assignees shall have no claim whatsoever o the condition of renewal of this consent after the
expiry period of this consent.

The Board reserves the right to review, impose addilional conditions or condifion, revoke change or alter the terms and conditions of this
consent,

Notwithstanding anything contained in this conditional lelter of consent, the Board nwas reserves 1o it the right and power under section 27(2) of
the Water (Prevention & Control of Pollution) Act, 1574 to review any and/or all the conditions imposed herein above and 1o make such
variations as deemed fit for the purpose of the Act by the Board.

The conditions Imposed as above shall continue to be in force until revoked under section 27(2) of the Water (Prevention & Control of Pollution)
Act, 1874 and section 21 A of Air (Pravention & Conirol of Pollution) Act, 1961

In case the consent fee is revised upward during this period, the industry shall pay the differenlial fees to the Boarc (for the remaining years) io
keep the consent order in force. If they fail to pay the amount within the period stipulated by the Board the consent oraer will be revcked withaut
prier notice.

The Board reserves the right to revoke/refuse consent to operale at any time during period for which consent is granted in case any violation iz
observed and to modify/ stipulate additonal conditions as deemed appropriate.

Grant of consent order Is subject to grant of Forest Clearance under Forest (Conservation) Act, 1930

GENERAL CONDITIONS FOR UNITS WITH INVESTMENT OF MORE THAN Rs 50 CRORES, AND 17 CATEGORIES OF HIGHLY

2

POLLUTING INDUSTRIES (RED A).

The applicanl shall analyse the emissions every month for Ihe parameters indicaled in TABLE B & C as mentioned in this order and shall
furnish the report thereof 10 the Board by Lhe 10" of the succeeding month.

The applicant shall provide and maintain at his own cost three ambient alr quality momitering stations for menitoring Suspended
Particulate Matter. Sulphor Dioxide, Oxides of Mitrogen, Hydro-Carbon, Carbon-Monixide and monitoi the <ame once in a
dayiweek/fortnight/month. The data collected shall be maintained in a register and a monthly extract be furnished to the Board

The applicani shall provide and maintain at his own ¢ost a meteorological slalion lo collect the data on wind velomty, direction
temperature, humidity, rainfall, etc and the daily reading shall be recorded and he extract sent to the Board once in a month

The applicant shall forward the following information to the Member Secretary, State Pollulion Control Board, Odisha. Bhubaneswar
regquiarly

a Report of analysis of slack monitonng, ambient air quality menitaring metecrological data as required every month

b Progress on planting of trees quarterly,
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The applicant shall install mechanical composite sampling equipment and continuous flow measuring / recording devices an the effluent
drains of trade as well as domestic efluent. A record of daily discharge shall be mainlfined.
The following information shall be forwarded to the Member Secretary on or before 10" of every menth

a Performance / progress of the treatmenl plant,
i) Monthly statement of daily discharge of domestic and/or irade effluent,

Non-compliance with effluent limitations

a) It for any reason the applicant does not comply with or is unable to comply with any effluenl limitations specified in this consent, the
applicant shall immediately nolify the consent issuing autherity by teiephone and provide the consent issuing authorily with the
following information in writing within 5 days of such netification.

iy Causes of non-compliance
il A description of the non-compliance discharge including its impact on the feceiving waters,
in Anticipated time of continuan=t s non-compliance if expected to continue or if such condition has been corrected the
duration or pericd of non-com +  nce.
lii} Steps taken by the applicant t « 1.duce and eliminate the non-complying discharge and
v} Steps to be taken by the appli suttoo prevent the condition of non-compliance
b) The applicant shall take all reasonable s : '3 to minimize any adverse impact to natural waters rasulting from non-compliance with

any effluent limitation specified in this ¢ .ent including such accelerated or additional monitoring as necessary to determing the
nature and impact of the non-complying ¢ : :1arge.

c} Noething in this consent shall be construes ‘o relieve the applicant from civil or criminal penalties for nen-compliance whether or not
such non-compliance is due to factors bey i d his conlrol, such as break-down, eleclric failure, accident or naturai disaster.

The applicant shall at his own cost get the effluent s imples collected both before and after treatment and get them analysed at an approval
laboratory every month for the parameters indicated in Par-D and shall submit in duplicate the report thereof to the Board.

The addition of various treatment chemicals should be done only with mechanical dosers and proper equipment for requlation of correct
dosages determined daily and for proper uniform feed ng. Crude practices such as dumping of chemicals in drains or sumps or trickling of acids
or alkaiigs arbitrarily and utilizing poles for slirring ete. should not be resorted to.
[n the disposal of treated effluent on land for irrigation, the industry shail keep In visw of the need for;

Rotation of crops

Change of point of application of efffuent on kand

A portion of land kept fallow,
The adoption of these would avoid soil becaming sick ar sfate, the industry may ensure this in consultation with the Agriculture Department
Itis the sole responsibility of the industry to ensure that there are no complaints at any time from the royats in the surrounding areas as a result

of discharge of sewage or trade affluent if any.

Proper housekeeping shall be maintained by a dedicatei team.

The industry must constitute a team of responsible and technically qualified personnel who will ensure continuous operation of all pollution
control devices round the clock (ncluding night hours) and should be in a position to explain the status of operation of the poliution control
measures to the inspecting officers of the Board at any point of ime. The name of these persons wilh their contact telephone numbers shall be

intimated to the cancerned. Regional Officer and Head Office of the Board and in case of any change in the team it shall  be intimated 1o the
Board immediately.
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BAMEBARI MANGANESE MINE OF M/S, TATA STEEL LTD X

SPECIAL CONDITIONS :

This consent order is subject to compliance of orders of the Hon'ble Supreme Court
of India in the matter of W. P. (Civil) 114/2014.

This consent order is subject to permission from MoEF & CC, Govt. of India and
Steel and Mines Department, Government of Odisha for continuing of mining
operation.

Mining operation is subject to availability of all other statutory clearances.

Drills shall etther be operated with dust extractors or equipped with water injection
system to minimize dust generation in the work environment.

Controlled blasting shall be practiced to minimize generation of dust and fly rocks.

Regular water sprinkling shall be carried out in critical areas prone tc air pollution
such as around crushing and screening plant. Water sprinkling shall alsc be carried
out on haul roads at frequent interval so that it should always remain in wet
condition. Haulage roads shall be devoid of ruts and potholes and shall be
maintained properly to avoid generation of dust during movement of vehicles.

Dust suppression measures preferably dry fog system shall be provided at all
appropriate places of mineral handling plants (screening plant). Loading the
unloading areas including all the transfer points shall also have efficient dust
suppression arrangements (dry fog system). These shall be properly maintained
and operated.

Mechanized wheel washing facility for the ore transport vehicles shall be provided
at the exit point of the mine. The wheel washing facility shall be integrated with
complete recirculation system.

The vehicles carrying ore for transportation from the mine shall be covered with
tarpaulin (both bottom & top).

Regular water sprinkling on mineral transportation roads passing through the
habitation area as well as other strategic point on the National Highway shall be
done jointly by the mining lessees in consultation with the Regional Officer.

Atleast four Ambient Air Quality Monitoring Stations shall be established in core
zone and buffer zone for monitoring of ambient air quality at the locations of the

stations as decided in consultation with the Regional Officer, State Pollution Control
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Board based on the metrological data, topographical features and environmentally
and ecologically sensitive targets

The monitoring of ambient air quality shall be carried out twice in a week (24 hourly)
at a particular site and the consolidated data shall be submitted to the State
Pollution Control Board, once in a year.

The ambient air quality shall remain within prescribed national ambient air quality
standards.

The top soil generated shall be stored at earmarked site (s) only and stabilized with
plantation or shall be used for land reclamation and plantation.

The over burden generated during the course of mining shall be stacked at
earmarked dump site (s) and stabilized with plantation or used for reclamation of
excavated land followed by plantation.

The project proponent shall ensure that no natural watercourse and / or water
resources are obstructed due to any mining operations.

Check dams and check weirs shall be constructed at appropriate places of the mine
lease area to prevent direct flow of runoff to nearby water bodies. The surface
runoff water from the existing runoff management system shall meet the prescribed
standards as stated in Part A (SI No. 2)of the consent order.

Retention wall shall be constructed at the toe of topsoil dump and OB dump
Garland drain shall be constructed around topsoil dumps, over burden dumps and
mineral stack yards terminating at settling pit to prevent direct disposal of runoff to
nearby water bodies.

Garland drain and sedimentation pit shall be de-silted after monsoon or as and
when required. The runoff discharge quality from runoff management system shall
meet the prescribed standards as stated in Part A (SI No. 2) of the consent order.,
Domestic effluents shall be treated in a sewage treatment plant (STP) and or shall
be discharged to soak pit via septic tank constructed as BIS specification.

ETP shall be operated at all time for workshop and wastewater generated during
mining operation, if any. The quality of the treated wastewater shall conform to the
prescribed standard as stated in Part A (S| No. 2) of the consent order.



22)

23)

24)

25)

26)

30)

CONSENT ORDE Py
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Regular monitoring of water quality of upstream and downstream of surface w.
bodies existed if any within 5 Km shall be carried out once in every month ars
record shall be maintained and submitted to the State Poliution Control Board once
in every year. Monitoring shall be carried out through MoEF & CC accredited
Jaboratory.

Regular monitoring of ground water leve! and quality should be carried out by
establishing a network of existing wells. The monitoring should be done four times a
year in pre-monsoon (April/May), monsoon (August), post-monsoon (November)
and winter {January) seasons. Data thus collected should be submitted to the Board
quarterly.

The mine shall take necessary action for compliance with the air and water quality
standards as stipulated in this order.

Adequate measures shall be taken for control of noise levels in the work
environment of mine area so that noise levels at the boundary line of mining lease
area shall not exceed 75 dB(A) during day time (6.00 AM to 9.0C PM) and 70 dB{A)
during night time (8.00 PM to 6 AM).

Adequate noise barriers shall be provided surrounding the crushing and screening
plants to control noise pollution and avoid impact on wildlife due to operation of
crushing and screening plants during night hours.

Online noise monitoring system shall be installed to monitor noise level during night
hours.

Protective barriers shall be provided for the lights to prevent illumination towards the

forest area during night hours.

Ambient air quality monitoring data, noise monitoring data and water / wastewater
quality monitoring data shall be electronically displayed at the entry point of the

mine or at a suitable location of the mine.

Plantation of trees shall be undertaken in the colony/ township, over top soil dumps,
OB dumps, along the side of haul road and in other areas of the mines not being
utilized for mining activities. The mine shall take up avenue plantation and
plantation in nearby village areas in consultation with DFO/Horticulture Department.
The annual plantation details shall be submitted to the Board by 30™ April every

year.
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To,

Memo

CONSENT ORDER Page 9 of 13
BAMEDAR] MANGANESE MINE QF M/S. TATA STEEL LTD

A copy of the annual return (annual return submitted to IBM, Govt. of India/
Directorate of Mines, Govt. of Odisha) shall be submitted to this Board every year.

The environmental statement report for the financial year ending 31st March shall
be submitted to the Board in Form -V on or before 30th September every year.

MEMBER|\SECRETARY
STATE POLLUTION CONTROL BOARD, ODISHA

SRt AWNISH KUMAR, CHIEF AND AGENT,
BAMEBARI MANGANESE MINE,

M/S TATA STEEL LTD.,

AT/PQ: BAMEBARI, VIA: JODA,

DIST: KEONJHAR. PIN-758034.

No. /Dt, /

Copy forwarded to :

1)
i)

Regional Officer, State Pollution Control Board, Keonjhar,

District Collector, Keonjhar

Director of Mines, Govt, of Odisha, Bhubaneswar

Director, Environment-cum-Special Secretary, F & E. Dept. Govt. of Odisha,
Bhubaneswar.

0.F.0,Keonjhar

Deputy Director of Mines, Joda

Additional Chief Env. Engineer, Central Lab. SPCB, Bhubaneswar
Additional Chief Env. Engineer, (Hazardous waste management celf)

Consent Register

CHIEF ENV. ENGINEER (M)
STATE POLLUTION CONTROL BOARD, ODISHA



CONSENT ORDER
DAMEBARI MANGANESE MINE OF WJS, TATA STEEL LT

GENERAL STANDARDS FOR DISCHARGE OF
ENVIRONMENTAL POLLUTANTS
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J BAMEBAR| WANGANESE MINE OF W'S. TATA STEEL LTD
GENERAL STANDARDS FOR DISCHARGE OF
ENVIRONMENTAL POLLUTANTS PART -A : EFFLUENTS
Sl.No. Parameters Standards
Inland surface Public Land for Marine Costal Areas
sewers irrigation
(a) {b) (c) (d)
1 Colour&odour Colourless/Odou |  —-—- See 6 of See 6 of Annex-1
rless as far as Annex-1
practible
2. Suspended Sclids (mgfl) 100 600 200 For process
wastewater — 100
b. For cooling water
effluent 10% above
total suspended matter
of influent.
3. Particular size of S8 Shallpass 850 |  —— | = o
5; pH value 551090 55t09.0 5510 9.0 55t09.0
8. Temperature Shall not exceed | - - e Shall not exceed 5°C
5°C above the above the receiving water
receiving water temperature
temperature [
7. Oil & Grease mg/l max. 10 20 10 20
8. Totat residual chlorine 1.0 —_— | e 1.0
g. Ammonical nifrogen (as 50 50 | - 50
N) mg/l max,
10. Total Kajeldahl nitrogen 100 e I 100 [
{as NH;) mg/1 max.
11 Free ammonia (as NHz) 5.0 — | e 5.0
mg/1 max.
12. Biochemical Oxygen 30 350 100 100
Demand (5 days at
(20°C) mg/1 max.
13. Chemical Oxygen 250 — | e 250
Demand, mg/1 max.
14, Arsenic (as As) mg/1 0.2 0.2 0.2 02
max.
15, Mercury (as Hg) mg/1 0.01 0.0 | 0.001
max.
16. Lead (as pb) mg/1 max. 01. 1.0 ———— 2.0




%hﬁ,i“”s"& CONSENT ORDER !
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17. Cardmium (as Cd) mg/1 20 1.0 . 20
max.
18. Hexavalent Chromium 0.1 20 | e 1.0
{as Cr + 8) mg/l max.
19, Total Chromium (as Cr) 2.0 20 | 2.0
mg/l max.
20. Copper (as Cu) mg/ 3.0 30 | e 3.0
max.
21. Zinc {as Zn) mg/i max. 5.0 15 e 3
22, Selenium {as S¢) mg/! 0.05 0.05 —m——— 0.05
max.
23. Nickel (as Nil) mg/l max. 3.0 30 | 50
24, Cyanide {as CN) mg/l 0.2 2.0 0.2 0.02
max.
25. Fluoride ( as F) mg/l 2.0 15 ————— 15
max. '
26, Dissolved Phosphates 5¢ | - R e —
{as P) mg/ max.
27. Sulphide (as 8} mg/| 2.0 e IS 510
max.
28. Phennglic compounds 1.0 5.0 e 5.0
as {CsHsOH) mg/l max.
29, Radioactive materials
a. Alpha emitter 107 107 108 107 l
micro curle/ml. |
b. Beta emitter 10° 10° 107 10° |
micro curle/ml. |
a0. Bic-assay test 90% survival of |90% survival | 90% survival | 90% survival of fish after |
fish after 96 of fish after | of fish after | 96 hours in 100% effluent i
hours in 100% | 96 hoursin | 96 hours in
effluent 100% 100% ‘
effluent effluent |
31 Manganese (as Mn) 2 mg/l 2 mg/l R 2 mgfl |
|
32. Iron (Fe) 3 mgt 3mgll | e 3 mg/l |
| 33. Vanadium {as V) 0.2 mg/l 02mgl | - 0.2 mg/l i
34. Nitrate Nitragen 10 mg/l —womnnnn e 20 mg/l |




Z CONSENT ORDER Page 13 of 13
NATIONAL AMBIENT AIR QUALITY STANDARDS -
Pollutants Time Concentrate of Ambient Air
o felghed Industrial Ecologically Methods of Measurement |
| verage Residential, | Sensitive Area :
| Rural and (notified by |
: other Area Central
Government) ]
() (2) (3) (4) (5) (6) i
1 Sulphur Dioxide Anpual * 50 20 -Improved west and Gaeke
(SQy), ;Lg!'r‘r'l3
24 Hours ™ | 80 80 - Ultraviolet fluorescence
2 Nitrogen Dioxide | Annual * 40 30 - Modified Jacob
' (NG,), pg/m® : &Hochheiser ( Na-Arsenite)
- 24 Hours ™ | 80 80 - Chemiluminescence |
3. Particulate Matter : Annual * 60 60 -Gravimetric
{size less than - TOEM
10um) or 24 Hours ™ | 100 100 - Beta Attenuation
: PMiopug/m®
‘4. | Particulate Matter | Annual * 40 40 -Gravimetric
i (size less than - TOEM
| 2.5um) or 24 Hours ** | 60 60 - Beta Attenuation
;_ P, s}lg!ms
3 Ozone (O,) ng/im® | 8 Hours ** 100 100 - UV Photometric
- Chemiluminescence
_ 1 Hours ** 180 180 - Chemical Method
6. Lead (Pb) png/m? Annual * 0.50 0.50 -AAS/ICP method after
sampling on EMP 2000 or
24 Hours ** | 1.0 1.0 equivalent filter paper.
- ED-XRF using Teflon filter
7. ' Carbon Monoxide | 8 Hours ** 02 02 - Non Dispersive Infra Red
- (CO) mg/m”® (NDIR)
! 1 Hours ** | 04 04 Spectroscopy |
| 8. | Ammonia (NH3} Annual® 100 100 -Chemiluminescence
| ng/m’ - Indophenol Blue Method
! 24 Hours™ | 400 400 ]
I g. Benzene (C¢Hs) Annul * 05 05 -Gas Chromatography based
I pg/m’ continuous analyzer
’ - Adsorption and Desorption
e followed by GC analysis |
10 Benzo (a) Pyrene | Annual* 01 01 -Solvent extraction followed
(BaP)-Particulate by HPLC/GC analysis
' phase only, ng/m’
! 11, Arsenic (As), Annual* 06 08 -AAS/ICP method after
ng/m® sampling on EPM 2000 or
‘ equivalent filter paper
‘ 12. Nickel (Ni},ng/m’ Annual* 20 20 -AAS/ICP method after
| sampling on EPM 2000 or

equivalent filter paper

Annual arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week
24 hourly at uniform intervals.

1 24 hourly or 08 hourly or 01 hourly monitored values, as applicable, shall be complied with 98% of the time

in a year, 2% of the time, they may exceed the limits but not on two consecutive days of monitoring.



OFFICE OF THE PRINCIPAL CHIEF CONSERVATOR OF FORESTS (WILDLIFE)
& CHIEF WILDLIFE WARDEN, ODISHA, BDA APARTMENT, 5™ FLOOR,

PRAKEUTI BHAWAN, NILAKANTHA NAGAR, BHUBANESWAR-12

Ph. No.0674-2564587, FAX No.0674-2565062
{Website:odishawildlife.crg, E. mall: odishawildlife@gmail com)

Memo No. 7| 'It-[?, /1 WL-55P-D1/2015 Dated, Bhubaneswar, the I L&%ﬁ:ms

To
The Principal Chief Conservator of Forests, Odisha,
Bhubaneswar

Sish: Approval of Site Specific Wildlife Conservation Plan in respect of
Bamebari Manganese Mines of TATA Steel Ltd. in Keonjhar Forest
Division

It is to inform you that M/s TATA Steel Ltd. has to implement a Site Specific
Wildiife Conservation Plan for Its Bamebar Manganese mines in Keonjhar district in
compliance to Specific Condition No.(xvi) stipulated in the Environment Clearance granted by
Govt. of India, MoEF wvide their letter No. 3-11015/85/2003-1A.11(M) dated 17.11.2005 and
condition No.(xi) of the Forest Clearance granted by Govt. of India, MoEF vide their |etter
F.No. 8=72/2004-FC dated 25.1.2007.

2, The Site Specific Wildlife Conservation Plan in respect of the above project has
been approved by the undersigned with financial forecast of $635.91 lakh (Rupees six crore
thirty-five lakh ninety-one thousand) only for the following activities,

a. | For activities to be implemented by the user agency in project area | 7166.10 lakh

b. | For activities to be implen‘raﬁtﬂd by DFO, Keonjhar Division in 469,81 lakh
project impact area

Grand Total: ¥635.91 lakh
|

3. Various activities in the lease hold area will be executed by the Project
proponent under the guidance of the Divisional Forest Officer, Keonjhar Division. A sum of
7460.81 lakh only may be deposited in the CAMPA fund meant for the purpose for
implementation of various activities within the project impact area by the Forest Deptt. as
envisaged in the plan,

4, The User Agency may be advised to note the following conditions for future
compliance,

« This Plan may be revisited after 5 years and the User Agency will give undertaking to
contribute towards the revised cost of the conservation plan till the project period, if
any.

P.T.O.



-2-

« The project proponent has to prepare and submit the Conservation Plan for the next
10 years of their |lease period (balance period for which forest land remains diverted)
at least cne vear before the expiry of the present Conservation Plan and depgsit the
outlay amount upon its approval. In case of delay, it will be dealt as per law for
violations of Forest Conservation Act, 1980 and Environment (Protection) Act, 1986,

» The project proponent has to give an undertaking to bear the differential cost in case
of enhancement of wage rate during the time of implementation of this plan.
Encl: 2 copies of approved
site specific WL Conservation Plan

'F_.-"r —.ll-. ":;l-—""
Principal Chief Conservator of Forests (WL)
& Chief Wildlife Warden, Odisha
MemoNo. 114 jdae 01092008

Copy forwarded for information and necessary action to -
1. Speclal Secetary to Govt, of Odisha, FRE Deptt., Bhubaneswar

2. Regional Chief Conservator of Forests, Rourkela Circle with reference to memo
No.5701 dt 16.7.2015 of the DFO, Keonjhar Division

3. Divisional Forest Officer, Keonjhar Division with reference to his meémo MNo.5700 dt
16.7.2015 alongwith a copy of the approved site specific wildlife conservation plan

|_4 The Head, M/s Bamebari Manganese Mines (TATA Steel Ltd.), At/PO- Joda, Dist. -
Keaonjhar alongwith a copy of the approved site specific wildlife conservation plan

f
o L & st
Principal Chief Conservator of Forests {WL)
& Chief Wildlife Warden, Odisha
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FUGITIVE DUST EMISSION CONTROL MEASURES AT BAMEBARI IRON & MN MINE

OF M/S TATA STEEL LIMITED

Fixed Sprinkling System-Haul Road

Automatic Wheel Wash Facility / System

Tarpaulin covering of mineral carrying trucks.



FUGITIVE DUST EMISSION CONTROL MEASURES AT BAMEBARI IRON & MN MINE
OF M/S TATA STEEL LIMITED

wagonso dispatch of ore from siding and fixed sprinkling system at




NOISE MONITORING REPORT




Mitra S. K. Private Limited

. I
AUP.O -BARBIL Ward No-6 TESTING @ INSPECTION
Dist.: Keonjhar, Odisha - 758035
CIN: U51909WB1956PTC023037

T : +91 94370 09815,94370 09820,04370 75289
E : barbil@mitrask co.in
W : www.mitrask.com

Report No. MSKGL/ED/2023-24/005058 Date: 29.02.2024
MONITORING REPORT OF AMBIENT NOISE
Name of the Client M/s. TATA STEEL LIMITED
Name of the Mines BAMEBARI IRON & MANGANESE MINES (BIMM)
Noise Level in dB (A)
SL. Monitoring Location Date Monitoring
NO. Ld Ln Ldn
: 2 In side Garage 12/13.02.2024 56.2 48.2 54.4
2 In Front of Admin Office 12/13.02.2024 56.5 58.8 575
3 Near Weigh Bridge 12/13.02.2024 69.2 55.7 66.9
4. Shorting Yard Rest Shelter | 15 /1302 2024 58.7 51.8 52.9
O | 250 meter from Screen Plant | 13,1402 2024 69.2 55.7 66.9
s In Side of School Area 13/14.02.2024 65.0 53.8 62.9

Note : Day Time : 6.00 AM -10.00 PM, Night Time: 10.00PM- 6.00AM

MBIENT LITY STANDARDS IN RESPECT OF NOISE AS PER CPCB GUIDE
LIMITS IN dB (A) =3
AREA CODE CATEGORY OF AREA / ZONE
DAY TIME NIGHT TIME
A INDUSTRIAL AREA 75 70
B COMMERCIAL AREA 65 55
C RESIDENTIAL AREA 55 45
D SILENE ZONE 50 40

Checked hy:-

For Mitra S. K, Private Limited

(ERruckhary

Authorised Signatory

H. O.: Shrachi Centre (5th Floor), 74B, Agcharye Jagadish Chandra Bose Road, Kolkata — 700 016, West Bengal, India
T: 91 33 22172249 ] 4014 3000 / 2265 0006 / 2265 0007 F: 91 33 2265 0008 E:info@mitrask.com W: www.mitrask. com



Mitra S. K. Private Limited

TESTING N
AtP.O_-BARBIL Ward No-6 . @ HpEEETC
Dist.. Keonjhar, Odisha - 758035

CIN: U51909WB1956PTC023037

T :+91 94370 09815 94370 09820 94370 75269
E : barbil@mitrask.co.in
W . www.mitrask.com

Report No. MSKGL/ED/2023-24,/004662 Date: 10.02.2024
MONITORING REPORT OF AMBIENT NOISE
Name of the Client M/s. TATA STEEL LIMITED
Name of the Mines BAMEBARI IRON & MANGANESE MINES {(BIMM)
_ Noise Level in dB (A)
St Monitoring Location Date Monitoring
NO. Ld Ln Ldn
1. In side Garage 19/20.01.2024 61.8 41.9 60.4
Z. In Front of Admin Office 19/20.01.2024 64.2 41.6 62.4
3 Near Weigh Bridge 19/20.01.2024 65.4 59.3 64.1
4. | Shorting Yard Rest Shelter |  19/20,01.2024 60.9 42.8 59.2
5 InSide of School Area | 75 /76 012024 49.7 38.8 48.1

Note : Day Time : 6.00 AM -10.00 PM, Night Time: 10.00PM- 6.00AM

AMBIENT AIR QUALITY STANDARDS IN RESPECT OF NOISE AS PER CPCB GUIDELINES

LIMITS IN dB (A)
AREA CODE CATEGORY OF AREA / ZONE
DAY TIME NIGHT TIME
A INDUSTRIAL AREA 75 70
B COMMERCIAL AREA 65 55
C RESIDENTIAL AREA 55 45
D SILENE ZONE 50 40

Checked by:- @

For Mitra S. K. Private Limited

Authorised Signatory

H. O.: Shrachi Centre (5th Floor), 74B, Acharya Jagadish Chandra Bose Road, Kolkata — 700 016, West Bengal, India
T: 91 33 22172249 / 4014 3000 / 2265 0006 / 2265 0007 F: 91 33 2265 0008 E:info@mitrask.com W: www.mitrask.com
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ANACON

Anacon Laboratories Pvt. Ltd. Nagpur Lab
Q FP-34, 35 Food Park, Five Star Industrial Estate,

£ MIDC Butibori, Nagpur, Maharashtra, India - 441 122
nacon L+ 91 B045685558 = Email : info@anacon.in

- x
Laboratories @ https: // www.anaconlaboratories.com

1est Report

Page 2 of 4

Noise Monitoring Report-November-2023

Report No.: AN/NE/TS-JEIM/2023/1-17 Date:30/11/2023
Name and Address of | M/s Bamebari Iron & Manganese Mine W. O. No.
Industry:- (M/s TATA Steel Limited) 4700098928/962 date: 22.03.2022
Samp!e . Noise Monitoring | Sample Ref. No.:- | ayp1/20112023/ENV-283- ;
Description/Type /ENV-283=N/JEIM/NE-7 to 12
Sample Drawn By:- Anacon Representative | Data Inward date:- 20/11/2023
Sampling Procedure ANtd/7.2/Mon-01 Sampling Method IS 9989:1981(R2001)
Sampling Date: 13/11/2023 to 18/11/2023.
Results dB(A)
Sl1. No. Location Name Day Time Night Time
(6:00 am to 10:00pm) (10:00 pm to 06:00am)
NE-1 | Inside Garage -BIMM" 63.7 439
NE-2 | Infront of Admin Office -BIMM 51.6 421
NE-3 | Near Weigh Bridge-BIMM 68.3 56.2
NE-4 | Sorting Yard Rest Sheltor-BIMM 59.1 48.7
NE-5 | 250 Mtr From Screen Plant-BIMM 61.3 52.8
NE-6 | School Area-BIMM 48.2 37.7
Nog Industrial Area 75.0 70.0
e Commercial Area 65.0 55.0
Residential Area 55.0 45.0

NOTES: @ Please see watermark “Original Test Report” to confirm the authenticity of this report. ® Results shall be referred to tested
sample(s) and applicable to tested parameters only. ® Test report shall not be reproduced except in full without prior written approval of

Anacon Labs.

Remark: - All Resu

Its are within Limit as per CPCB Standards.

Verified by

Snchal Raut
+ Deputy Technical Manager
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Noise Monitoring Report-November-2023
Report No.: AN/NE/TS-JEIM/2023/1-18 Date:30/11/2023
Name and Address of | M/s Bamebari Iron & Manganese Mine W. O. No.
Industry:- (M/s TATA Steel Limited) 4700098928/962 date: 22.03.2022
f,i?cﬂ;ﬁomprype Noise Monitoring | Sample Ref. No.- | A[ py /22112023/ENV-283-N/JEIM/NE-13 to 18
Sample Drawn By:- Anacon Representative | Data Inward date:- 27/11/2023
Sampling Procedure ANtd/7.2/Mon-01 Sampling Method IS 9989:1981(R2001)
Sampling Date: 21/11/2023 to 25/11/2023.
Results dB(A)
SL No. Location Name Day Time Night Time
(6:00 am to 10:00pm) (10:00 pm to 06:00am)
NE-7 | School Area - BIMM 56.4 439
NE-8 | Inside Garage -BIMM 61.7 52.8
NE-9 | Infront of Admin Office -BIMM 48.3 37.6
NE-10 | Near Weighing Birdge BIMM 71.9 64.2
NE-11 | Sorting Yard Rest Sheltor -BIMM 62.8 537
NE-12 | 250 Mtrs from Screen Plant -BIMM 64.2 56.1
Nor Industrial Area 75.0 70.0
i Commercial Area 65.0 55.0
Residential Area 55.0 45.0

NOTES: @ Please see watermark “Original Test Report” to confirm the authenticity of this report. ® Results shall be referred to tested
sample(s) and applicable to tested parameters only. ® Test report shall not be reproduced except in full without prior written approval of

Anacon Labs.

Remark: - All Results are within Limit as per CPCB Standards.
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Noise Monitoring Report-October-2023
Report No.: AN/NE/TS-JEIM/2023/1-17 Date:31/10/2023
Name and Address of | M/s Bamebari Iron & Manganese Mine W. O. No.

Industry:- (M/s TATA Steel Limited) 4700098928/962 date: 22.03.2022
Sample . _—
Desciiption! Type Noise Monitoring | Sample Ref. No.:- | A1p1/23102023/ENV-261~N/JEIM/NE-7 to 12
Sample Drawn By:- Anacon Representative | Data Inward date:- 16/10/2023
Sampling Procedure ANtd/7.2/Mon-01 Sampling Method IS 9989:1981(R2001)
Sampling Date: 09/10/2023 to 12/10/2023.
) Results dB(A)
SI. No. Location Name Day Tife Night Time
(6:00 am $o 10:00pm) (10:00 pm to 06:00am)
NE-1 | Inside Garage -BIMM 47.3 38.1
NE-2 | Infront of Admin Office -BIMM 512 429
NE-3 | Near Weigh Bridge-BIMM 59.1 52.8
NE-4 | Sorting Yard Rest Sheltor-BIMM 64.3 57.1
NE-5 | 250 Mtr From Screen Plant-BIMM 72.6 64.7
NE-6 | School Area-BIMM 64.9 48.2
Industrial Area 75.0 70.0
Nor [~ z
Commercial Area 65.0 55.0
ms: 5 .
Residential Area 55.0 45.0

NOTES: @ Please see watermark “Original Test Report” to confirm the authenticity of this report. ® Results shall be referred to tested
sample(s) and applicable to tested parameters only. ® Test report shall not be reproduced except in full without prior written approval of

Anacon Labs.
Remark: - All Results are within Limit as per CPCB Standards.
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Report No.: AN/NE/TS-JEIM/2023/1-18 Date:31/10/2023
Name and Address of | M/s Bamebari Iron & Manganese Mine W. O. No.
Industry:- (M/s TATA Steel Limited) 4700098928/962 date: 22.03.2022
Snﬁfr::ﬁomwe Noise Monitoring | Sample Ref. No.:- | A1 p1/23102023/ENV-261~N/JEIM/NE-13 to 18
Sample Drawn By:- Anacon Representative | Data Inward date:- 23/10/2023
Sampling Procedure ANtd/7.2/Mon-01 Sampling Method IS 9989:1981(R2001)

Sampling Date: 16/10/2023 to 20/10/2023.

Results dB(A)
SL. No. Location Name Day Time Night Time
(6:00 am to 10:00pm) (10:00 pm to 06:00am)

NE-7 | School Area - BIMM 47.3 38.1

NE-8 | Inside Garage -BIMM 56.3 43.1

NE-9 | Infront of Admin Office -BIMM 51.1 429

NE-10 | Near Weighing Birdge BIMM 68.3 570

NE-11 | Sorting Yard Rest Sheltor -BIMM 728 68.3

NE-12 | 250 Mtrs from Screen Plant -BIMM 64.7 52.8

Nog | Industrial Area " 75.0 ' 700
ms: Commercial Area 65.0 55.0
Residential Area 55.0 45.0
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Background

Manganese (Mn) is a naturally occurring metal and ranks as the fourth most widely used metal
globally. In humans, it plays a crucial role as an essential trace element, acting as a co-factor for
important metalloenzyme activities within our cells. These metalloenzymes contribute to various
vital functions, including the formation of connective tissues and bones, clotting factors, lipid
and carbohydrate metabolism, and they also play a significant role in maintaining normal brain

and nerve activity within the central nervous system (CNS).

A deficiency in manganese can lead to health issues related to bone, joint, and collagen functions.
Conversely, excess manganese can be toxic, resulting in disorders of the nervous system, as

reported in various toxicological and pathological studies.

For adults, the recommended dietary intake is 2.3 mg/day for men and 1.8 mg/day for women.
To ensure safety, a Tolerable Upper Intake Level (UL) of 11 mg/day has been established for
adults, based on a no-observed-adverse-effect level for Western diets. This information serves
as a guideline to maintain a balanced manganese intake and avoid potential adverse effects

associated with either deficiency or excessive consumption.

Manganese exposure can arise from various sources, such as diet, where it naturally occurs in
water, grains, and green leafy vegetables. Additionally, air can also be a source of manganese,
with contributions from both natural and man-made sources. Notably, mining and milling
activities involving manganese are significant man-made sources of exposure. Another potential
route of manganese exposure is through long-term parenteral nutrition, which can lead to

manganese toxicity.

The body can take in manganese through enteral (oral ingestion), parenteral (injection), or
inhalation routes, but for occupational relevance, ingestion and inhalation are the primary routes
of concern. According to the National Institute for Occupational Safety and Health (NIOSH), the
respiratory system, central nervous system, liver, and kidneys are potentially affected organs

when it comes to manganese exposure.

Overall, understanding the diverse sources and routes of manganese exposure is crucial for

effectively managing potential health risks associated with this essential trace element. A safety



margin exists between the daily requirement levels of manganese and the amounts that can cause
damage. Excessive ingestion or inhalation of manganese beyond the daily requirements can lead
to cell damage. Current evidence suggests that in large quantities, manganese increases oxidative
stress within cells. Oxidative stress occurs when there is an imbalance between free radicals and
antioxidants, resulting in potential harm to cells. Free radicals are unstable molecules that can
react with other substances in the body, causing cell damage. This process can lead to various
effects, including mitochondrial dysfunction, glutamate-mediated excitotoxicity, and protein
aggregation within the cells. Understanding these mechanisms is essential for recognizing the
potential risks associated with excessive manganese exposure and safeguarding against adverse

health effects.

Excessive exposure to manganese is known to cause a major neurodegenerative effect called
manganism. The clinical manifestations of manganism are well-documented, and its
differentiation from other movement disorders, particularly idiopathic Parkinson's disease,
which shares similarities, has been extensively studied. However, formal application of clinical

criteria in epidemiological research is limited.

Confidence in diagnosing manganism is bolstered by the use of MRI and PET scans, as well as
tests of response to dopaminomimetic drugs and EDTA chelation. Both manganism and
Parkinson's disease exhibit abnormal features and pathophysiology in the basal ganglia, a brain
region associated with voluntary motor control, where manganese tends to accumulate. However,
in Parkinson's disease, the abnormalities are related to dopaminergic dysfunction of the
nigrostriatal system, as evidenced by FDOPA uptake in PET imaging and positive response to

levodopa treatment. These features are either lacking or less apparent in manganism.

Recent reports of frank manganese poisoning have become scarce, likely due to declining
occupational exposures. Instead, researchers now study more subtle adverse nervous system
effects using highly sensitive but non-specific psychometric tests and functional brain imaging.
These effects are termed "subclinical" as they are believed to be present before overt disease

symptoms appear. Researchers compare findings from these sensitive methods against a control

group.

In addition to neuronal damage, extensive exposure to high levels of manganese can harm the

liver and kidneys, as these organs are involved in the metabolism and excretion of manganese.



Impaired clearance of manganese from the body can also occur in cases of liver disease, leading
to elevated levels of the metal in the body. Understanding these complex mechanisms is crucial

for early detection and effective management of manganese-related health issues.

After removal of exposure to manganese, cognitive function is reported to improve, but motor,
sensory, and mood disturbances may persist or worsen, though the specific timeframe for these
events remains unclear. Therefore, the key to prevention and treatment lies in minimizing or

completely ceasing exposure.

To address occupational exposure, the US National Institute for Occupational Safety and Health
(NIOSH) recommends an occupational exposure limit of 1 mg/m3 as an 8-hour time-weighted
average, and 3 mg/m3 for short-term exposures lasting 15 minutes or less. For the general public,
the US Agency for Toxic Substances and Disease Registry (ATSDR) recommends an Inhalation
Minimal Risk Level (MRL) of 0.04 ug/m3 for chronic exposure, which is considered safe for

inhalation over an extended period.

Adhering to these exposure limits is essential to safeguarding the health of workers and the
general population from potential adverse effects of manganese exposure. Both the US
Department of Labor and a recent meta-analysis, considering individual participant data,
identified the lowest observed adverse effect limit for manganese exposure to be 0.05 mg/m3.
However, assessing exposure to manganese can be challenging due to variations in particle size
and shape. This complexity means that adverse effects may be more likely to occur in mining
environments where dust contains larger particle sizes. Careful monitoring and control of
manganese exposure are crucial in such settings to protect workers from potential neurological

deficits associated with this metal.

Studies dating back to the 1970s have demonstrated severe adverse health effects resulting from
very high manganese exposure. Even before overt clinical manifestations of manganese toxicity
resembling Parkinson's-like features, early signs of nervous system impairment may manifest as
poor neurological function, as measured by neuropsychological tests like finger tapping. These
effects are often referred to as 'sub-clinical,' indicating that they are at a stage where patients or

workers may not yet notice them.

It is assumed that if exposure continues, these sub-clinical symptoms could progress to the stage



of diagnosable clinical manganese toxicity. However, the transition from sub-clinical to clinical

disease has not been definitively established.

Motor function test performance may begin to show deterioration at mean concentrations of
inhalable manganese ranging from 0.05 mg/m3 to 0.30 mg/m3. However, the relationship
between airborne exposure levels, corresponding blood manganese levels, and their association
with adverse health outcomes remains unclear. Further research is necessary to better understand
these relationships and to establish reliable exposure guidelines to protect the health of workers

and individuals at risk of manganese exposure.

Dose-dependent effects are commonly associated with exposure, implying that certain low levels
may not pose significant harm. Consequently, having accurate knowledge of exposure levels that
do not result in health effects is crucial for the safety and protection of workers in their
workplaces. Employers and workplaces must prioritize this information to adequately safeguard

their workers' well-being.

To ensure the health and safety of employees, many countries have implemented policies that
enforce low occupational and environmental exposure limits for manganese. These regulations
state that employers are responsible for ensuring that work-related exposure does not lead to
illness among their workers. By adhering to these guidelines, we can effectively protect workers

from potential adverse health effects associated with manganese exposure in the workplace.

Despite the considerable research conducted on manganese (Mn) exposure, several critical
questions remain unanswered. It is still uncertain what range of health effects may arise, at which
specific exposure levels, and over what duration. Additionally, the strength of these relationships

is yet to be fully understood.

Furthermore, the outcome and prognosis of toxic effects from manganese exposure are
influenced by various individual factors, including genetic profiles, which add complexity to the

overall picture.

Finally, exposure to manganese often occurs in combination with other exposures within the
same industries or due to non-occupational factors, such as liver disease or iron deficiency. These

confounding factors can make it challenging to isolate the specific effects of manganese



exposure, making the assessment and interpretation of results more intricate.

To gain a comprehensive understanding of the health effects of manganese exposure, future
research needs to address these uncertainties and consider the various contributing factors. Only
by doing so can we develop well-informed strategies to protect individuals from the potential

adverse effects of manganese exposure in various settings.

To prevent manganese exposure and safeguard workers from potential occupational diseases and
disabilities, it is crucial to identify risk levels and competing factors. Additionally, clear criteria
are essential to determine the occupational origin of symptoms, serving as a basis for fair

financial compensation in case of exposure.

Conducting a systematic appraisal of the literature can yield valuable insights into several key
aspects, including the types and nature of exposure, the health effects resulting from exposure,

the influence of competing factors, and the prognosis after exposure has ceased.

By thoroughly examining these factors, we can obtain clear and well-founded findings that will
aid in developing effective preventive measures and providing proper support to workers who
may have been affected by manganese exposure. Such insights are essential for promoting

worker safety and well-being in industries where manganese exposure is a concern.

The objectives of the study to conduct occupational surveillance of mine workers in the
Manganese Group of Mines of FAMD, Tata Steel, Joda, to assess their exposure to Manganese
and identify the possibility of Manganese Poisoning. We will summarize the symptoms, analyze
test results, and evaluate existing evidence on the potential adverse health effects of manganese
for these workers. The ultimate objective is to provide a comprehensive report detailing the
available evidence related to exposure, its consequences, and potential contributing factors.
Additionally, if any cases of manganese poisoning are identified, the report will include

appropriate recommendations and remedial measures to address the issue effectively.

The scope of the study encompasses a wide range of aspects related to Manganese Poisoning

among mine workers in the Manganese Group of Mines of FAMD. The key components include:

1. Occupational surveillance of Manganese Poisoning among mine workers in the specified



mines.

2. Analysis of symptoms and/or medical history of Manganese Poisoning in the mine workers.
Collection of blood and urine samples on-site for further examination.

4. Sampling criteria comprising 90% uncontrolled samples and 10% controlled samples for
comparison.

5. Thorough testing and individual reports generated, along with a comprehensive overall
report.

6. Recommendations for preventive and remedial measures, adhering to WHO guidelines and
other Indian Standards.

By covering these diverse elements, the study aims to provide valuable insights and practical

recommendations to address Manganese Poisoning effectively in the mining workforce.

To achieve our study objectives, we conducted sample collections at four specific mine locations:
Joda West Iron & Manganese Mine, Bamebari Iron & Manganese Mine, Tiringpahar Iron &
Manganese Mine, and Khondbond Iron & Manganese Mine. A total of 300 samples were
gathered from these mine locations and categorized as uncontrolled samples. Additionally, we
collected about fifteen controlled samples from employees who had minimal or no exposure to

manganese mines.

To enhance the reliability of our study, we conducted an extensive review of existing literature,
including meta-analyses, pertaining to manganese exposure in occupational settings. We
carefully compared the data from these studies with our test results to evaluate the causal
association between manganese exposure and its potential health effects. By combining evidence
from various sources, we aimed to gain deeper insights into the impact of manganese exposure

on health.

Methods

a) Specified a question consisting of previous illness, present disease condition, use of regular
medication, symptoms, location of exposure (yard, mines and open sites) and outcome (e.g.
neurological function deficits).

b) Random Sample Collection (Blood and Urine), Uncontrolled Samples: 170 (Blood-85,
Urine-85), Controlled Samples: 30 (Blood-15, Urine-15)

Uncontrolled samples were collected from four different mine locations-

1. Joda West Iron & Manganese Mine:



a. HQUARRY: No. of Samples: 20

b. GGQ: No. of Samples: 22

c. DQUARRY: No. of Samples: 16
2. Bamebari Iron & Manganese Mine: Joribari Block: No. of Samples: 26
3. Tiringpahar Iron & Manganese Mine: 26
4. Khondbond Iron & Manganese Mine: No. of Samples: 25

Participants and Comparison

Our study encompassed both male and female mine workers, as well as administrative staff of
all age groups. We carefully compared the test results of blood and urine samples from mine
workers who were occupationally exposed to manganese with those of the unexposed
administrative staff. This allowed us to assess the potential differences in manganese exposure

levels between the two groups and draw relevant conclusions from our findings.

Searching and including studies:

In our quest to gather comprehensive information, we conducted an extensive search using
multiple databases and non-electronic sources, without imposing any date or language
restrictions. Our thorough approach involved utilizing PubMed to develop a sensitive search,

which was later translated and applied to other databases.

We focused on identifying all relevant systematic reviews and empirical studies available to date.
Two independent reviewers meticulously assessed the fulfillment of inclusion criteria first by
examining titles and abstracts, and later by evaluating the full text. Any disagreements that arose
during the review process were resolved through constructive discussions between the reviewers.
This meticulous approach ensured that we collected a comprehensive and reliable body of

evidence for our research.

Gender, Age, Mine Locations, controlled and uncontrolled Subgroup analysis

Our evaluation was structured to consider the following aspects:
1. Age, gender, and the outcomes of blood and urine samples.
2. Comparison of results between controlled and uncontrolled samples of blood and urine.
3. Analysis based on mine location site, gender, age, and the outcomes of blood and urine

samples.



By organizing our assessment in this manner, we aimed to gain a comprehensive understanding
of the various factors that could potentially impact the results of the study and draw meaningful

conclusions from the data.

Results

Our findings are organized in a clear manner, categorized by sample collection method and the
location of Manganese exposure in the mines. Subsequently, we provide a comprehensive
synthesis summarizing the overall study, encompassing all mine locations, ages, and genders
for both sample groups. For our analysis, we employed the ICPMS test method and used the

reference values for Blood (4-15 ug/L) and Urine (0.50-9.80 ug/L) in males and females.

The conclusive summary of the laboratory analysis comprised a total of 300 samples, equally
splitinto 150 blood samples and 150 urine samples. In order to assess the significance of positive
results related to manganese exposure, we employed a sampling approach that involved both
controlled and uncontrolled random sampling methodologies. Out of the total samples, 270 were
uncontrolled and derived from mine workers, comprising 135 blood samples and 135 urine
samples. Additionally, we collected 30 controlled samples, consisting of 15 blood samples and
15 urine samples, from staff members who had no exposure to manganese.

We conducted a thorough questionnaire and discussions with both the controlled and
uncontrolled groups to gather information on their previous illnesses, medication usage, and the
nature of their manganese exposure (whether in mines, yards, or open sites). Additionally, we
inquired about the duration and frequency of their duties in manganese mines, as well as their

drinking water sources and overall water consumption patterns.

To ensure the validity of our findings, we excluded mine workers and controlled groups who had
a history of consuming Gadolinium or lodine-containing contrast media, vitamins, minerals, or
herbal supplements within the 7 days leading up to the sampling, or within 96 hours (4 days)
prior to the administration. This was done to eliminate any potential interference with the study

results.

An encouraging discovery from our investigation was that all mining site locations maintained a
high standard of cleanliness and hygiene, offering proper filtered water for drinking. Moreover,

the washroom facilities for both genders in the mining sites were well-maintained and clean. For



detailed results, please refer to Annexure-A.

In our comprehensive study, we conducted age and gender-specific comparisons across all six
mine locations. Our findings revealed that the Bamebari Iron & Manganese Mine, Joribari Block
(n=6), had the youngest female mine workers, while the Joda West Iron & Manganese Mine,
HQUARRY (n=12), had the oldest female workers. Among male mine workers, the youngest
were observed in Joda West Iron & Manganese Mine, GGQ (n=6), while the oldest were in Joda
West Iron & Manganese Mine, HQUARRY (n=8).

The data indicates a notable trend, with the oldest mine workers found in Joda West Iron &
Manganese Mine, HQUARRY, for both genders. As a result, this specific mine location demands
closer attention and regular periodic medical examinations (PME), including X-rays (Chest PA),
to ensure the health and well-being of its workers. As for the controlled group, the average age

was 32.70 (n=15) for males and 44.20 (n=15) for females.

The comparison of average results for the male population in blood samples revealed that the
Khondbond Iron & Manganese Mine workers' values were nearly identical to those of the
controlled group. Similarly, among the female mine workers from the Khondbond Iron &
Manganese Mine, the blood values were also very similar to those of the controlled group. This
indicates that the Khondbond Iron & Manganese Mine workers are exposed to lower levels of

manganese compared to others.

It's noteworthy that no single mine worker, male or female, tested positive for manganese

exposure in their blood across all six mine locations.

In the study comparing urine samples between mine workers and the controlled group for both
genders, it was observed that the Joda West Iron & Manganese Mine, HQUARRY group,
exhibited values close to those of the controlled group among males. On the other hand, among
females in the uncontrolled group from all six mine locations, the values were also in close

proximity to the controlled group.

The overall summary of results indicates that the mean blood value among male and female mine
workers was 5.36 (n=135), while for urine, it was 4.25 (n=135). Comparatively, the controlled

group's blood value was 2.51 (n=15), and urine value was 2.95 (n=15).
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Final Conclusion & Recommendations

The overall level of evidence in our study, encompassing the data from all 300 samples from
both controlled and uncontrolled groups, along with systematic reviews and meta-analyses,
indicates a low likelihood of manganese exposure. Our findings provide sufficient evidence to
conclude that there is no manganese contamination detected in any of the six mine locations,
whether through oral intake in the yards, air circulation near open sites, or the source of drinking

water.

However, despite the lack of current health effects on mine workers from manganese exposure
within the established limits, we highly recommend conducting regular periodic medical
examinations (PME) to continuously evaluate any potential risks over time. Such assessments
could include other health function tests to ensure the well-being of the mine workers. In
summary, our study suggests that the current manganese exposure limits have not impacted the
health of mine workers, as evidenced by cross-sectional and data studies. Nevertheless, it is

prudent to conduct ongoing evaluations to monitor and safeguard the health of these workers.
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Annexure-A

Results for the Joda West Iron & Manganese Mine:
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HQUARRY:

Average Age Males (n=8): 44.5

Average Age Females (n=12): 42.75

Males Blood Samples Report Analysis Mean Value (n=8): 5.34

Females Blood Samples Report Analysis Mean Value (n=12): 7.45

Males Urine Samples Report Analysis Mean Value (n=8): 3.70

Females Urine Samples Report Analysis Mean Value (n=12): 3.44

Both Male & Female Blood Samples Report Analysis Mean Value (n=20): 6.18

Both Male & Female Urine Samples Report Analysis Mean Value (n=20): 3.60
GGQ:

Average Age Males (n=6): 32.50

Average Age Females (n=16): 38.50

Males Blood Samples Report Analysis Mean Value (n=6): 5.84

Females Blood Samples Report Analysis Mean Value (n=16): 6.64

Males Urine Samples Report Analysis Mean Value (n=6): 4.60

Females Urine Samples Report Analysis Mean Value (n=16): 4.42

Both Male & Female Blood Samples Report Analysis Mean Value (n=22): 6.42

Both Male & Female Urine Samples Report Analysis Mean Value (n=22): 4.47
DQUARRY:

Average Age Males (n=12): 37.10

Average Age Females (n=4): 39.25

Males Blood Samples Report Analysis Mean Value (n=12): 5.36

Females Blood Samples Report Analysis Mean Value (n=4): 6.61

Males Urine Samples Report Analysis Mean Value (n=12): 3.81

Females Urine Samples Report Analysis Mean Value (n=4): 2.57

Both Male & Female Blood Samples Report Analysis Mean Value (n=16): 5.56

Both Male & Female Urine Samples Report Analysis Mean Value (n=16): 3.50
Lab report analysis results for the Bamebari Iron & Manganese Mine: Joribari Block:

Average Age Males (n=20): 39.5

Average Age Females (n=6): 35.10

Males Blood Samples Report Analysis Mean Value (n=20): 5.29

Females Blood Samples Report Analysis Mean Value (n=6): 5.82

Males Urine Samples Report Analysis Mean Value (n=20): 4.81

Females Urine Samples Report Analysis Mean Value (n=6): 3.96



Both Male & Female Blood Samples Report Analysis Mean Value (n=26): 5.41

Both Male & Female Urine Samples Report Analysis Mean Value (n=26): 4.61
Lab report analysis results for the Tiringpahar Iron & Manganese Mine:

Average Age Males (n=16): 36.06

Average Age Females (n=10): 42.4

Males Blood Samples Report Analysis Mean Value (n=16): 6.31

Females Blood Samples Report Analysis Mean Value (n=10): 6.77

Males Urine Samples Report Analysis Mean Value (n=16): 4.86

Females Urine Samples Report Analysis Mean Value (n=10): 4.22

Both Male & Female Blood Samples Report Analysis Mean Value (n=26): 6.48

Both Male & Female Urine Samples Report Analysis Mean Value (n=26): 4.61
Lab report analysis results for the Khondbond Iron & Manganese Mine:

Average Age Males (n=20): 39.35

Average Age Females (n=5): 44.20

Males Blood Samples Report Analysis Mean Value (n=20): 2.51

Females Blood Samples Report Analysis Mean Value (n=5): 1.93

Males Urine Samples Report Analysis Mean Value (n=20): 4.27

Females Urine Samples Report Analysis Mean Value (n=5): 4.38

Both Male & Female Blood Samples Report Analysis Mean Value (n=25): 2.49

Both Male & Female Urine Samples Report Analysis Mean Value (n=25): 4.49
Lab report analysis results for Controlled Samples:

Average Age Males (n=15): 32.70

Average Age Females (n=15): 44.2

Males Blood Samples Report Analysis Mean Value (n=15): 2.47

Females Blood Samples Report Analysis Mean Value (n=15): 1.93

Males Urine Samples Report Analysis Mean Value (n=15): 2.90

Females Urine Samples Report Analysis Mean Value (n=15): 4.38

Both Male & Female Blood Samples Report Analysis Mean Value (n=15): 2.51

Both Male & Female Urine Samples Report Analysis Mean Value (n=15): 2.95
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ACGIH American Conference of Industrial Hygienists
ANSI American National Standards Institute
DGMS Directorate General of Mines and Safety
Dist. District
EU European Union
HEMM Heavy Earth Moving Machineries
HAV Hand Arm Vibration
WRBV Whole Body Vibration
ISO International Organization for Standardization
Km Kilometer .
m/s2 meter per second square
MTPA Million Metric Tonnes Per Annum,_ .
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MW Mega Watt Db o '
NH National Highway
OSHA Occupafiénal-Safety and Health Administration
Pyt Ltd. Private Limited |
TLV threshold limit value
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2.0 INTRODUCTION

ABSTRACT:

The assessment of exposures of mine workers to various forms of induced
vibration during their respective occupation forms an integral part of the
Occupational Health Surveillance strategies of the company. A robust
management system framework and a sound safety governance structure drive
our health and safety measures. To achieve our objective nFIZe:'U LTI (Loss time
injury), six long-term safety strategies are heing implemented across Tata Steel.
Tata Steel Limited (hereinafter referred to as "The Company") has engaged M/s

Tecorfin Consultants Private Limited for undertaking detailed assessment of such

exposure especially for the representative sampling subjects for different types
of HEMM operators deployed at the mines. M/s Tecorfin Consultants Pvt. Ltd. has
collaborated with M/s Startech Laboratory Private Limited, one of the recognized
laboratories by 1SO 9001-2015, 1SO 45001:2018, f)iret_t'ur-ate-General of Mines
Safety, Directorate General Factory Advice -Service and Labour Institute and
Drugs Control Administration, Telengana State., ete, :]*hc Present study has been
conducted for 05 HEMM operators'ﬂeployed at Bamebari Iron & Mn Mine and
were tested for their exposure _tb.Wl}o]é Body Vibration as well as Hand Arm
Vibration. The sampling and dat.a..'c{.}'].lectgt':h has been carried out by Startech
Laboratory using calibr_ate_d sensors and instruments. The collected data has
been processed for estimating the Exposure Level and comparison has been done
with applicable [SO sta'n-dal'dé...The assessment reveals that all the five identified
HEMMs conforms to sa_tisfactol:y Ergonomics as far as triaxial vibration exposure
for both Whole Body Vibration as well as Hand Arm Vibrations are concerned.
The ohse,rved.{ralues are well within the exposure action value of 2.5m/s? and
0.5m/s? for HAV and WBV respectively.

PROJECT DESICRI_PTION:
About Tata Steel Limited: Tata Steel Group is among the top global steel companies
with an annual crude steel capacity of 27.5 million tonnes per annum (MTPA) as
on March 31, 2017. It is the world's second-most geographically diversified steel
producer, with operations in 26 countries and a commercial presence in over 50
countries. The Group recorded a consolidated turnover of US $18.12 billion (INR
117,420 crore) in FY17. Tata Steel Group is spread across five continents with an
employee base of nearly 74,000. Having bagged the Deming Application Prize and

Deming Grand Prize for continuous improvement in 2008 and 2012 respectively.
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Tata Steel has now been recognised as the global ‘Industry Leader' in ‘Steel
category’ by Dow Jones Sustainability Index (2015). Besides being a member of
the World Steel Climate Action Programme, Tata Steel has also been felicitated
with several awards including the Prime Minister's Trophy for the best
performing integrated steel

plant for 2013-14 (received in 2017), Best Risk Management by CNBC TV18
(2016), 'Best-in-class Manufacturing’ award from TIME India (2016) and the
‘Most Ethical Company’ award from the Ethisphere Institute (2016), IIM
Sustainability Award (2015), among several others. ) ]

Tata Steel Ltd (TSL) was established in India as Asia’s first mtegrated pnvate
steel company in 1907. Established in 1907, the Group’s vision is to be the world
steel industry benchmark in “Value Creation” and Cn_r_p_or.a_te. Citizenship"
through the excellence of its people, its innovative approach énd' overall conduct.
Responsible mining as a policy is the single most 1mportant reason for the
sustained growth and prosperity of Tata Steel for over a century Tata Steel’s
Raw Material operations are spread across India, and Canada and helps the
company to be self- sufficient in steel productlon and oporatmg captive mines
that help to maintain cost- c01npet1tweness and’ productlon efficiencies through
an uninterrupted supply of raw materlal‘; b

Tata Steels Raw Materials operatlons in. [nclla are mainly deals with four broad
minerals - Iron ore, Chromlte, Manganese and Coal. The chromite and manganese
mines and associated alloy making operations have been amalgamated under the
'Ferro Alloys & Miner_la_.ls ]')‘iw.risio._n'r that acts as a separate strategic business unit.
Iron-ore and coal bei:ﬁg.-‘i't:hé. two key raw materials for steel making, efficient and
scientific minin_g_'o:pe_y_‘a_tidﬁﬁ:.évgive us a competitive edge in steel production.

With an annuéf p__r'"odﬁﬁti‘.on 0f 360,000 MT, the Ferro Alloys and Minerals Division
{FAMDj'iS: '_'th_%e' Ia_i’,\g\est' non-steel business unit of Tata Steel, operating chrome and
I;_naﬁganes"e. _o_;‘e-. reserves in Odisha. Manganese ore requirement of company is
met frf:om Bain'ébari Iron & Manganese Mine, Joda West Iron & Manganese Mine,
Tiringpéhar Iron & Manganese Mine, and Khondbond Iron & Manganese Mine,
The company is operating four manganese mines in the Joda Valley in the district
of Keonjhar, Odisha namely Bamebari Iron & Manganese Mine, Joda West Iron &
Manganese Mine, Tiringpahar Iron & Manganese Mine and Khondbond Iron &
Manganese Mines. The present report is in respect of Bamebari Iron & Manganese
Mine operated over mine lease area of 464.0ha. The mining history of Bamebari

Mine is since 1930 when the first lease was granted by the then Maharaja of
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Keonjhar. The Bamebari mining lease is located at Bamebari, Boneikela and

Joribar villages at Barbil tahasil in Champua sub-division of Keonjhar district in
the state of Odisha, The entire lease of 464.0 ha consists of three discrete blocks

viz. Bamebari (140 ha) i.e bounded within Latitude from 21053'38.89" to
21054'44.02" & Longitude from 85025'23.37" to 85025'52.06", Boneikela (233
ha) i.e bounded within Latitude from 22002'00.42" to 22003'21.47" & Longitude
from 85024'36.41" to 85025'47.40" and Joribar (91 ha) i.e bounded within
Latitude from 21055'41.52" to 21056'25.84" & Longitude from 85024'10.74" to
85025'06.64". The area falls under survey of India Topo sheet Nos. 73 G/5 & 73
F/8 (New Topo sheet Nos. F 45N5 & F45N8). The location of the Bamebari Mines
is indicated in the INDEX MAP as follows:
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The Bamebari Iron & Manganese Mine is an opencast mechanised metal mine
operational since 1930. The company has been producing the manganese ore
from the mine by using shovel-dumper combinations which is used for the
making of ferro-manganese at the Ferro Alloys Plant based at Joda which is
ultimately used by the company's steel operation for the making of stainless

steel. The mine at present is operated for a production capacity of 83200 Tonnes
Per Annum,

Table.1: Salient Features of Bamebari Iron & Mn Mine

Bamebari, Jadibahal, Bonekela,

Barbil (Champua Sub Division)

| Kendujhar

| Odisha

I__{'é.gdujhar Approx. 60 km

Joda- Kendujhar, NH-215
Approx. 2 km

NH-215 Approx. 2 km

BARABIL Railway Station Approx. 9 km

- | Bhubaneswar Airport Approx. 285 km

Mining Operation at Bamebari Iron & Manganese Mine is governed by various
environmental and social policies, applicable permits, legislations, rules, and

regulations framed by the state (Odisha) and the central Government.

o
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. An Environmental Management Cell and Safety Task Force has been established

for identilying various health and safety related obligations to be fulfilled by the
organization. The team has been established with prime objectives of identifying
the legal compliance imperatives having their genesis from different national and
international legislations and Jor commitments to which Tata is obliged.

' The mine management keeps on monitoring all such aspects (Health & Safety) as

: per the statute guidelines and assess the status of compliance along with

_ identifying the scope for continual improvement.”

' The Whole-body vibration monitoring and exposure assessment is carried out

‘ keeping in consideration with the governing legislations framed by Directorate

f

General of Mines Safety, etc. and deliberated during National Safety Conference.

Statutory References to Exposure Assessment Study:

«+ DGMS Tech Circular No.1 of 2018 (Standards and Safety Provisions of Diesel Equipment for using
in belowground coal and Metalliferous mines) Ref. 1.4 (Vibi‘ati;m]: The vibration exposure
limits of the operator and passengers shall comply with the acceptance criteria
specified in 1SO 2631:2014 or its revised version or any internationally accepted

standards.

<+ DGMS Tech Circular No.1 of 2018 (Standards and Saféty Provisions of Diesel Equipment for using
in belowground coal and Metalliferous mihés) Ref. 1.1.9 (Vibration): The seat and it’s
suspension shall be so designed to reduce vibration transmitted to the operator to

the lowest level that can be reasonably achieved.

<» DGMS Standards gnd Safetiy Provisions of Diesel Equipment for using in belowground coal and
Metalliferous m_inéﬁ [2018) Ref. 10.7 (Vibration): Non-destructive testing of all the load
carrying _me‘m_f;e'rs of the equipments, where safety af the persons is invelved, and
whole bodil yfﬁraf:‘bns study shall he conducted for operator comfort, once in every
one year con.formmg to any internationally accepted standards, from any Govt,
approved test house or NABL accredited laboratory subject to confirmation of its

ability to conduct such tests,

# 11m National safety Council Recommendation (DGMS-Reference Clause-1.10.2) [t is
imperative for undertaking machine induced vibration and associated exposure for
the dumper operators, Dozer operators, sorting yard workers, Drill Operators, and

others as per their occupation.

' ' TARTECH LABS
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As stated above, the company has engaged M/s Tecorfin Consultants Pvt. Ltd. for
undertaking a detailed exposure assessment of such operators engaged in various
mining operations. M/s Tecorfin Consultant Pvt. Ltd (First Party) has
collaborated with M/s Startech Laboratory Pvt. Ltd, having it's test house

recognized by DGMS, by means of subletting provisions.

3.0 SCOPE & METHODOLOGY.

The current assessment has heen outsourced for a period of one yeér l.e for FY
2022-2023. The Assessment shall he carried out by Startech Lab_nlr_é'tér},{'l-;"i*i_'*i:ate
Ltd. for all the four manganese leases of the company. The asSe__s_s'm{ent .s'ha.ll be
conducted in two phases at an interval of six months. Each p_ha’:'se._of-sm'vei]lance
shall cover around 5 representative HEMM operators prefeﬁfablé‘_s\é_lected from all
the class of HEMMs deployed on site. The agency sha!l uhder'také testing of the
operators for their exposure to Whole Body Vlhratmn as well as Hand Arm
Vibration induced due to operation of the Machmes The Samplmg event for one
person was ensured for at least 30 minutes, each for WBV and HAV. The properly
calibrated equipment was used and then data collccted is analyzed as per ISO
2631:2014 standards for estlmatlon of. the f0110w1ng parameters:

A) Daily vibration exposure, A (8) measured in terms of acceleration i.e m/s?,

B) Daily Vibration Dose Valug (VDV) in'm/s1.75,

METHODOLOGY: Vihra__tidn_ Exposure Monitoring: Despite modern téchnology,
many workers who loperate 'p_'éwered hand tools or other heavy machinery are
subjected to the -expos_ure of vibration during their normal working hours. This

will lead to d'ex_relc)p:ment of injuries and/or disorders related to vibration

exposure.

Vib‘i‘ation.'exp'osui‘e is of two types
1 Hand Arm Vibration

2. Wh'o.l'e\BDdy Vibration

Hand-Arm Vibration is defined as the transmission of sinusoidal vibration from
a tool to a worker’s hand and arm. The amount of HAV is characterized by the
acceleration level of the tool when grasped by the worker and in use. The

vibration is typically measured on the handle of tool while in use to determine

the acceleration levels transmitted to the worker.
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Whole body vibration is caused by vibration transmitted through the seat or the

feet by workplace machines and vehicles. Exposure to high levels of whole-body
vibration may cause risks to health and safety and are reported to cause or
aggravate back injuries. The risks are greatest when the vibration magnitudes
are high, the exposure durations long, frequent, and regular, and the vibration

includes severe shocks or jolts.

3.1 Health effects

To understand why human beings are more sensitive to some frequencies than to
others, it is useful to consider the human body as having sub-systems, where each
sub-system has its own resonance frequency band and the interactions between sub-

systems are influenced by the body's position, for example, standing or sitting.
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Each Ipar't:_ of the human body has its own resonance frequency; therefore, it reacts
differenﬂy to different frequencies. Above 100 Hz, this model is not very useful, and
other more complex analyses must be used. Some of the analyses show that the skull
itself has a fundamental mode of vibration in the region of 300-400 Hz with
resonances for higher modes around 600-900 Hz. Regular exposure to WBV may
cause low back disorders such as disc herniations, may accelerate degenerative

changes in the spine, and may lead to moisture loss, bucking, and slipping of the

‘STARTECH LABS
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lumbar discs. Recent studies have indicated that female workers who become

Vibration Monitoring Report

pregnant and are exposed to WBV can possibly have added risk factors such as
miscarriages and other gynecological disorders. A prolonged exposure to vibration
can adversely affect the comfort, efficiency, safety, health and wellbeing of

employees. The fig below reflects impacts on the lower back, Vertebrates and the nervous

system that surrounds it.

Other factors that can contribute to WBV injury:

The equipment mentioned above because of Iﬁ_onp}im’mps vibration, produces high
levels of vibration that can cause perjm-anéht d:a:fiagé".to dne‘s back. The risk of
permanent damage also depends on a-nl_._l;m.be.f'f of other factors. Finally, awkward
postures and manual cargo handling inad&i;@h to WBV exposure tend to exacerbate

low back pain misery. Some of typical patterns'ldf'induced form of vibration causing injury are as

follows:
e Low frequency vibr.a.ti(;_n caused by machinery.
e High frequency v;b.r-at.io:n from engine and transmission
e Shock from runﬁin.g'.intc potholes or obstacles
. Po‘azl--'er"gcnb'mli.__c dr;sign of cabs, seats and controls

»  Individual s'lﬂsceptibility - general fitness, being overweight and choice of
I'eis'-ur,t_e pursuits

3.2 SAMPLING SELECTION CRITERIA:

The preliminary task of identifying sampling subject was ensured with the
support of Mines Managers of individual mines. All the types of fleet were

considered. An attempt was made to undertake at least 10% of the different class

o
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of HEMMs. All the identified operators of the HEMMs were briefed on the
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procedure of sampling especially w.r.t correct posture of installation of sensors
and proper care of the same during sampling. The following list of HEMMs were

identified for the purpose of first phase of sampling and the same is summarized

as follows:

Table. 2: S‘“nnplmg Selection Criteria

Mr Nlldmbaz Mahanta

Joribar Pit

(RB-01) GP- TSP/944599/0522 ;

02 |Shovel (VOLVO- | Mr, Jitendra Patra 39 Joribar Pit
19) GP- TSP/905647/0322 L

03 | Dumper Mr. Singray Lohar 45 ;lox‘ibar Pit
(VOLV0-02) GP- TSP/654667/1121 '

04 |Loader- OD09 X | Mr. Basanta Singh {7297 [ Joribar Pit
1792 GP- TSP/862802/0222

05 | Ripper-01 Mr, Pradeepta Mahanta 36 | Joribar Pit

GP- TSP/944598/0422 |

All the above mentioned HEMM operatdrs were assessed for their exposure to the

machine induced vibrations and shocks for both HAV as well as WBV,

The vibration monitoriﬂg is'done to assess the operator's exposure vibration
hazard to which they are exposed during their operational activity. The effect of
exposure sometimes is reﬂected in a later stage adding owes to their comfort and
efficiency. Thls-_mqmtormg would help TATA Steel in assessing the present
exposure tevel:Zand | accordingly identify areas for corrective actions. The
_eniphasis'w_as lé'i'd upon all types of activities such as OB Transportation, Ore

Loading, Face Cutting, Ripping/Dozing, etc.

The assessment was carried out by forming a team of experts from Startech
Laboratory Pvt. Ltd. in coordination with the Shift in Charge(s) and Sr. Manager
Environment & Mines Manager.

Sampling Team: Mr. Y. Raghavendra Chary & Mr. G. Naveen from Startech Lab

Pvt. Ltd. were engaged for sampling services on site,

STARTECH LABS
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I 4.0INSTRUMENTATION:

The HAVPro is a compact, lightweight, fully integrated 3-channel instrument for

obtaining tri-axial vibration measurements. This monitor is the ideal screening
tool for quickly and simply determining the presence and magnitude of

hazardous hand-arm or whole-body vibration levels. Time history data also

allows insight into exposure variations over time.

The HAVPro conforms to the requirements of the latest human ..é_i_bration
measurement standards including the new EU Vibration Directilv'el.2_0’0_2/4'1?/EC
dated June 2002, IS0 5349-2001, 1S0O 2631, ISO 8041 Type 1, ANSI'S3.18, Ai\&Sl 5
3.34, and ACGIH 2005 WBV & HAV Threshold Limit Values. '

HAVPro Whole-Body Vibration Kit - Includes 072-001 HAV_P]*(’)‘P'crsonal Human

Vibration Monitor, 072-011 3-Axis Seat Pad Acceléi-ome_ter and 072-007 Sensor
Cable.

Instrument :Vibra_tir.j[x"Mzén_itdr

Make :IIQ_u._é_s._t 'E;e';.hn'ologies, Inc.

Model : HAVPr_o, éuest Téchnologies, Inc.
Serial no £ 07114, 07123 & 06011

5.0 TECHNICAL SPECIFICATIONS:

5l StandardSlen's.ﬁlrs--_ _-
Whu_le.: B'ody" Sé'nsnr: Part No. 072-011 voltage mode tri-axial seat pad
accel.ero_i'ne\‘.cé'i‘; 100mV /g sensitivity
‘W-B RM'S Ra‘n.g'é: 0.001 m/s2 to 500 m/s2, dependent upon gain setting

W-.B Peak Range: 0.2 m/s2 to 700 m/s2, dependent upon gain setting

5.2 Measurements:

Whole body Vibration: Arms, Amin, Amax, Acy, Amp, PEAK, CFn,, CF, VDV, Time
History

Dynamic Range: 60dRB

Frequency Range: 0.5 - 3000 Hz +/- 5% 0.3 - 5000 Hz +/- 10%
Sampling Rate: 14,400 HzF FREQUENCY WEIGHTINGS

STARTECH LABS
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. 5.3  Frequency Weighting: Whole-Body: Wb, We, Wd, We, Wg, Wj, Wk, WB

: MEMORY STORAGE: Setups: Up to 10 User-defined setup files, Data Files: Up to 100
data files, Time History: Interval lengths of 1, 2, 5, 10, 20, 30 or 60 seconds, Up to
120 intervals per data file with Arms and PEAK/interval. Up to 240 intervals per

data file with Arms or PEAK/interval, Size: 512 KB

5.4 Monitoring Methodology:
= Vibration is measured in tri-axial dimension.
= At a time, vibration is possible in more than one direction,

* Vibration is produced in total of three axes of potential movement

X —Axis Back to Chest
V—Axis Rightto Left
Z - Axis Foot to Head

6.0 CALIBRATION:
" Calibrated on : 03rd December 2021

"Calibration Due Date :02nd December 2022

Copies of calibration certificates are attached as Annexures to this Report.

7.0 ACCEPTANCE CRITERIA:
As per ACGIH (Booklet 2010 TLVs and BEls)
Monitoring and assessment methodology adapted as per I1SO 2631

STARTECH LABS
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Table. 3: Applicable Standards for Vibration Exposure
8-Hr Daily |

Action Value Limit Value
Exposure Limits

Hand-Arm 2.5m/s2 5m/s2

Whole-Body 0.5 m/s2 1.15 m/s2

Whole-Body -

(vibration 2ol-mfs .75 21 mfs1.75

dose)

9.0

DEFINITIONS: ;
EAV (Exposure Action values): A value for either a workers daily v1brat10n

exposure, A(8) of 0.5m/s?, or a workers daily VDV of 9, 1m/sl 75, above which

the risks from vibration exposure must be controlled.

ELV (Exposure Limit Value): A value for either a workers daily vibration

exposure, A(8) of 1.15m/s?, or a workers dally VDV of 21m/51 75, above which
workers should not be exposed.

VDV: Vibration Dose Value. VDV has units of.'m/'s'l.:r's.

CF: Crest Factor ratio of peak to _rm.s'-shiou'ld_ 6 or less
Aeq: Is the integration time that i's'fr.cll)'r_h,_RU'h to Reset
Amp: Peak level of the in‘%tantaneous weighted acceleration

A(8): Daily vibration exposure expressed in (m/s?)

BASIS OF IN" ['I:.RPRETATION

For those result whose crest value are above 6, Vibration Dose Values needs to

be considered. Expasure Action Limit Start at 9.1m/s1.75 and Exposure limit
Value 13 21m/51 75 for Vibration Dose Value.

10.0 RESULTS After samplmg is completed, analysis of the data collected is done

._us;ln_g_'HAVPI'Q_S,Oftware for estimating the parameters as defined in the sec.9.0.

The summary of the readings is summarized as follows:

Table. 4: Whole Body Vibration Results:

: o : cln Al VDV
SAMPLE g Operator ik L Aeq Amnin A - 4 = el
i i ame R i i e Bl BUST

Rock Mr. Rock
Breaker | Nilambar | Breaker g 0.0802 0.0420 | 0.1654
(RB-01) | Mahanta | Operator

Z 0.2362 | 0.0631 | 0.4840

; fTARTECH LABS
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2 Shovel ;?tlt;lldl'a Shovel
(V-19) - Operator
3 Dumper IS\:;.rr'i Dumper
-02 gray Operator
Lohar
Loader -
s R Loader
4 (ODOY K | Basanta Wi s
1792) | Singh P ]
Mr.
c Ripper- | Pradeepta | Ripper
01 Kumar Operator
Mahanta |+ 7

LLase |y ocation.

Table. 5: Hand Arm Vibration Results =

- Operator:' 4

“:No.: o mNamei - ".f ‘“

et ---.ROCk | Mr. Nilambar Rock
1 | Breaker i oot Breaker
(RB-01) Operator

5 Shovel Mr, Jitendra Shovel
(V-19) Patra Operator

STARTECH LABS
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3 Dumper - | Mr. Singray Dumper
02 Lohar Operator

Loader -01,
4 (OD09 K | Mr. Basanta Loader
1792) Singh Operator

Mr. Pradeepta
5 Ripper-01 | Kumar
Mahanta

Ripper
Operator 7

11.0 OBSERVATIONS:

11.1 CASE 1:SAMPLE ID 01

The subject sample was tested for exposure assessment to both HAV & WBV.

Mr, Nilambar Mahanta operator of Rock Breaker (RB-01) engaged in rock

breaking operatlﬂns at Iorzbar quarry of Bamebari Iron & Mn Mine was tested

for estimation a_f,__Dally Elxlp_osure Value.

A) Whole Body Vibr_ﬁti‘hn:

From'the Ré’sﬁlt..it.”is observed that Daily Vibration for Whole Body vibration

exposure in & Y & Z axis are within the Exposure Action value of A(8B) i.e.
R 5m /52, Wlth the current level of exposure, the operator may be allowed to

worlk:-__f_or a full shift which won't attract any occupational contraventions.

B) '}i‘_&_nd Arm Vibration:

From the Result it is observed that daily vibration for Hand Arm Vibration

exposure in X, Y & Z axis are within the Exposure Action value of A(8) i.e.

2.5m/s2. Here an Operator can work for a full shift at the same exposure level,

Conclusion: Based on the findings of both HAV & WBYV, it can be concluded that

the status of ergonomics of RB-01 (subject HEMM) is safe in this regard.

e
{’%}STARTECH LABS

QUALITY SERVICE IS CUR STRENGTH 1 6




— e

. ST it 2 i e

Vibration Monitoring Report April 2022

TATA STEEL
11.2 CASE 2 (SAMPLE ID-02):

The subject sample was tested for exposure assessment to both HAV & WBV.
Mr. Jitendra Patra, operator of Shovel (VO-19) engaged in shoveling operations
at Joribar quarry of Bamebari Iron & Mn Mine was tested for estimation of
Daily Exposure Value,

A) Whole Body Vibration:

From the Result it has been observed that daily vibration for Whole body
vibration exposure in X, Y & Z axis are within the Exposure Action value of A(8)
i.e. 0.5m/s2, here an Operator can work for a full shilt at the same exposure
level without any possibility of any occupational contraventions

B) Hand Arm Vibration:

5': From the Result it has been observed that daily vibration for Hand Arm
Vibration exposure in X, Y & Z axis are within the Exposure Action value of A(8)
i.e. 2.5m/s% Here an Operator can work for a full shift at the same exposure
level. :

Conclusion: Based on the findings of both HAV & WBV, it can be concluded that
the status of ergonomics of Shovel (V0:19) (subject HEMM) is safe in this
regard.

CASE 3 (SAMPLE ID-03): : . :

The subject sample was tested .for expois'u'l.'e assessment to both HAV & WBV,
Mr. Singray Lohar, operator of Dumper (V0-02) engaged in transportation of
ore and overburden material at Joribar quarry of Bamebari Iron & Mn Mine was
tested for estimatiqn t':_a.leai]y Exposure Value.

A) Whole Body Vibration: -

From the result, it -r.has been observed that daily vibration for Whole body
vibration e:{pos.ure in Xh, Y & Z axis are within the Exposure Action value of A(8)
i.es 0.5__m'/si'Here an Operator can work for a full shift at the same exposure
:I.éuel._

B) Hand Arm Vibration:

From the Result it has been observed that daily wvibration for Hand Arm
Vibration exposure in X, Y & Z axis are within the Exposure Action value of A(8)
i.e, 2.5m/s? Here an Operator can work for a full shift at the same exposure
level.

Conclusion: Based on the findings of both HAV & WBV, it can be concluded that

the status of ergonomics of the dumper (subject HEMM) is safe in this regard.

&S rARTECH 1LABS
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The subject sample was tested for exposure assessment to both HAV & WBV.
Mr. Basant Singh, operator of Front-End Loader engaged in loading of ore

material at Joribar quarry of Bamebari Iron & Mn Mine was tested for

[
| 11.3 CASE 4 (SAMPLE ID-04):
) estimation of Daily Exposure Value.

A) Whole Body Vibration:
[ From the result, it has been observed that daily vibration for Whole body
| vibration exposure in X, Y & Z axis are within the Exposure Action value of A(8)

i.e. 0.5m/s?, here an operator can work for a full shift at the same exposure

level.

B) Hand Arm Vibration: _

From the Result it has been observed that daily vibra_tinh for Hand Arm
Vibration exposure in X, Y & Z axis are within the Expesﬁfe_ﬁttion value of A(8)
i.e. 2.5m/s?. Here an Operator can work for a full shift_at the same exposure
level. 5 _

Conclusion: Based on the findings of both HAV & WB"V_', it can be concluded that

the status of ergonomics of the Ioadel_'__[subj_{egt_ HEMM) is safe in this regard.

114 CASES5 (SAMPLE ID-05): :

The subject sample was tested .fo'r_ e_ﬁip_o's'u.'re assessment to both HAV & WBYV,

Mr. Pradeepta Mahanta: operator af' Ripper engaged ripping of soft strata/

topsoil at Joribar quarry of Bamebari Iron & Mn Mine was tested for estimation

of Daily Exposure Value,

A) Whole Body Vibration: =~

From the result, it has_B.een observed that daily vibration for Whole body

vibration ekphsﬂté‘ 1n X, Y & Z axis are within the Exposure Action value of A(8)

i.es ﬁ.Srh/s_i, here an operator can work for a full shift at the same exposure

level.,, _

B) Hand Arm Vibration:

Frdhﬁu'the Result it has been observed that daily vibration for Hand Arm

Vibration exposure in X, Y & Z axis are within the Exposure Action value of A(8)

i.e. 2.5m/s2. Here an Operator can work for a full shift at the same exposure

level.

Conclusion: Based on the findings of both HAV & WBYV, it can be concluded that

the status of ergonomics of the ripper (subject HEMM) is safe in this regard.
12.0 RECOMMENDATION FOR IMPROVEMENT: From the detailed analysis of triaxial

vibration exposure of all the five samples it is inferred that, the

P
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8-hr (daily exposure value)} for Hand Arm Vibration as well as Whole Body
Vibration for all the five tested samples are indicating of conformance to the
applicable ergonomic standard and DGMS prescribed Exposure Action Value of
2.5m/s?* and 0.5m/s? respectively. However, Daily Vibration Dose Value (Whole
Body Vibration) as computed for all the samples are as follows:
Sample ID 01: VDV is observed to be 2.9456 m/s¥75, which is below Exposure
Action Value of 9.1 m/st75. However, since no one is allowed to work beyond
shift duration of 8hr/ day, thus this won't be of much consideration for the
current assessment. VDV is an indicative of predicted exposure level if someone
can work for 24hours with the current level of exposure.
Sample ID 02: VDV is observed to be 1.3078 m/s*75, which is‘weIl within the
Exposure Action Value of 9.1 m/s1.75.
Sample ID 03: VDV is observed to be 109.195 m/s75, This sample indicates that
no one should be allowed to work with the current Ieﬁel of exposure for
anything beyond B8hr in any case. The mine management must undertake a
reassessment of such HEMM. Though A(8) value is m conformance with the
DGMs standard still then attention for tal{ing-_'ca're of'ergonomics of the HEMM
is a must for the sub;ectsamp]e :
Sample ID 04: VDV is observed to be 8, 3675 m/bl 75, which is within the Exposure
Action Value of 9.1 m/s1.75. chever,_the subject HEMM must be considered
by the management for a detailed ergonomic assessment so that if any changes
in the design of seats and other components is required then the same is
ensured. ; ) ¢
Sample ID 05: VDV is observed to be 3.7167 m/s'.75, which much above than that
of prescrlbed Exposure Acuon Value of 9.1 m/s1.75.
CERTIFIED BY

ame ' 2 | Y. Ragavendra Chary

Signature é“i @ﬂ;ﬁ(’) y%a
Date ol. A 022 ol.04.7022
(S I‘ESTARTECH LABS
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SAMPLE-05 (Mr. Pradeepta Kumar Mahanta)
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Startech Lab is indebted to Mr. Arvind Dubey (proprietor of M/s Teco'rfin Consultants @rivate
Limited) for belicving in us and making such a wonderful collaboration with us for this study,

Startech Lab is also grateful to all the employees of Tata Steel £td. (Bamebari Iron & Manganese
Mine) who have directly and indirectly e.{tef:u_fe'd" their fielp and co-operation in various ways to

complete this study successfully.
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Certificate of Calibration

Calibration of HAVPro Monitor: 37 Dec 2021 Valid Till: 1 Year from the Date of Issuance

= : " e
Certiticate of Calibration
Certificate Mumber 3564849659HAVIG0 1L
Modal; HAYProe Vibration Mositor Date of Iigus;  (2-Deceimber 2021
BiN: G611 Instrucoent 10, ST-BO-0H-032

On this day of manuficture and calibration, T8I certificate that tha above listed product meets
or exceeds the performance requirements of the Tollowing acoustic standard(s)

Test Conditions:
Temparature: 18-25%C
Humidity: Z0-80%% TUHL
Burometric Progaute: 50105 rBar
Test Procedure: SET2001

Robascembiies:

HeA Pro-- POTY 356AGT SN 46819

Refereace Stndsrd{s} Medsurement Uncertninty:
Deyice 1l Ity extinmused wi 058 Confidence eved (ol Cal Dug Date

Kistier BUT6R - 1LY % Vibration I-March-2022

Fluke 45 i 14 %% AC Voltage, 5/40.1% DC Voltyge 2 March-222

Catibrated By: (j\c.,mxx )
& 1'$‘mpn-ummf‘" SSS
it erdipr 20 maintain best instrument perdormance over Vime padin the eeent of intprcion, stdit Gk livgation, we secornmend the ihstrament
be recalibrated annually. Any number of factors may exwse the cabibration ibem 1o drift befuce the recommasnded interval fias 2ipired,
See your manoal for more Blornuation.

Al eguioment sasd in the test B rrsessble te NIST. and sopliss caly 1 the mnit identified shovs
This regorl must net be repraduced except In hs entirety, without the writan aoprineal of TSIE, e

UBE-EEI e F
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[ INCORPORATEL - OOOMNOMOWOC
GOy Comgeszifo Lonafies ity ooy ER O s, TR 08 L IR A

P 40y A JARTY * Lotk Freo BT 28% U0 4wl dnesy 11 Daan

EU Declaration of Conformity

Cerificate Number: 35R484659HAVOAD

Preduct §ine: Yibration Moniter Vodel

HAVPra SN G

DNirective Covered:
ETY Countll Dlrective 2014RBUel) on Electroniagnetls Compatibility
Safaty f Coundll Qlrective 2014135580 on Low Valtage Equlpment Sefaty
w RoHS f Cotneli Dicective 20011691080 on the restrletion and usn of ¢o rthin harardous stbistances
WELE / Caunedl Directive 2012112180 on Waste Electrizal and Electreniz Equipment

The besis onwhith canformity 1s belng declared:

EN 613261 {2008) Electrice) equiment fermeasurepent, control and labioratony vse « EMC reguirements
Group 1, Clags B fgulpment {ermicslons)

EM 633261 (2005) Electrical equipment for maasurament cantrol ond laboratory use - EMG requitements
Ind tnsrial becation ramunity

G QI 01 (2040) Safesy requiramants for electricnl squipment for measuramaent, contral snd lsboratory use
Pait 1: Gereral Reguireimeants

CRR: A7 [2008) Code of Faderal Reguintions! Part 15 Subpart B - Radio Fragquency Devices - Unintentionat Radiators

ANS| 51,40- 2008 (R2011) - Specifications and Verilication Froceduras for Sound Calibrators
[EC 60242:2003 / ENGOSA2-2003 Electroacoustio Sound Cullbrators / Class |

£ 50581 {2012) Technicsl docurmentation for the nsseasmant of alactrics! and electronle products with respest
to the restriction of hapardous substances

Hote: This certificatlon applies to afl standard options and seeetsorles supplied with the instrument.
Kb the end of {3 ife cyche, this produet, and any internst ithium cell, must ba sent to o WEEE recyeling center, and |s marked
, arcordingly.

The technicat conyruction fls reguired by this directive is maintalned In Ooonomower, WIUSH

Toin Jusebrp < Vive Presonl « Engnentlig. T8, Ine.
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Certificate of Calibration
Certificale Number: 355489658 HAYV0 7123
Musdel: HANPro Vibration Moniter Dmeof Issue:  03December <2021
SN 07133 Tastroment 10 $T-1Q-114-032

On this day of manufacture and catibratlon, 15 certificate that the shows listed product meets
or xceeds the gerformance reguirements of the following scoustlc steadard(s)

Test Conditonsy
"Ternpernturs: 18257
Hunyidiny: 20:80% R
Baeomelne Pressurg: G0 1050 mBar
Test Procedare: S072-001

Suhessemiblies:

H-A Pro - PCB 356A67 S/N: 66819

Beference Standard(s) Messurement Hncertainty:
Pievive Ui iy s tlominted wt #5% Confldenes bevel (lcdy Cul Bue Date

Kister 8070K +5 1.8 % Vibration 2-March-2022

Flake 45 Ale 14 % AL Voltage, +7-0.15% DO Volmgs T-March-2022

Calibrated By: : %M&PW o
tkat Pemna - Assembing

In arder tr malntain best Instrument performance tuer time and In the aveat af inspection, awudl or litigation, we recormmand the nstrumen
be recalibrated sneiially. Any sumiber of factors miy cdose the caliration e 1o deill biefore the secomenended interal has explrad.
Bes your maniial for more information,

All squinment used in the test i traceable to MIST, 304 appiies only 20 the unit Identified shave.
Fhis repot must 0ot be tepraducnd oxoopt in s entitety, withoul the wiitten saproval of 250 e

| 028-65% Rev F

3
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EU Declaration of Conformity :-_

| Centificats Number: 3564B9658HAV(T7123

4

i

Froduct Line: Visratian Monttor Madel: BlIAVPIS Y G

Directive Coveredt
= EMC/ Councll Slrective 2014EUeU on Electromagnetle Compatibility
*  Safey [ Courgl Directive 20141951F0 on Low Valtzpe Equipment Safety
> RoHS [ Council Directive 2011168130 on the restriction and vse of certaln bazordous substencas
*  WEEE/ Council Directive 201211915L) on Waste Eiactrizal und Electronie Equipment

Tha basis an whish conformity ts belng declared:

EN B1376:3 12005 Emctrical sguipment for messurempel, conirol and Inboratory use - EMC requirsragnts
Group 1, Class 8 Equiprment {ermisslons]

EN 613261 (2003) Elertrical equipment for measurernent controland laboratory use - EMG regulrements
Indugivial bovation immunity

150 01010-1 {2015) Safuty reguirernents for electrical equipment for measurement, cantrel and labaratony use
Pare 11 General Regulreiments

CFH: &7 [2005) Code of Fod é:al Regulations: Part 15 Subpant B - Aadic Froquency Devices - Unlatehtional Radintors

AHGS1,40-2606 (RI01L) « Specifupsions and Varficaton Pracedures for Sound Calbentons
AL BM T 1003 7 CNEOI 22008 Blecirobcoustic Sound Caibrators [ Class!

EN S05BL12012) Technles! documentation for the assessrment of alectrical and electronic products with respest
to the resiriction of hazardous substances

Note: This cartification applies to 2!l standard opticns and srcestorias suppled with the lnstrument,
Az the énd of s Uife cycle, this product, and any internal ithium cell, must be sent to o WEEE recycling centar, and 5 marked
ascordingly.

Tha technicad construstion file required by this directive |s malntained in Oconomowec, W LSA

]

f

Tom Jecebss - Ve Presest ~ Exgineening, 731, Ing
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SAMPLE ID-01

RAW DATA SHEET

(SYSTEM GENERATED DATA SHEET)

List of Enclosures:

Mr. Nilambar Mahanta

(Rock Breaker
Operator)

AP0V s von ween

Annexure-2

Whole Bod
Vibration .

Ha__ri-dl‘A'r_r_ﬁ"-:Vibrati on

02

SAMPLE ID-02

Mr. Jitendra Patra,

Shovel Operator |Hand Arm Vibration

{Whole Body

Vibration

03

SAMPLE ID-03

Dumper Operator

. 7 [Wnhole Body
Mr. Singray Lohar,” "

Vibration

Hand Arm Vibration

04

SAMPLE ID-04 |

'.Mr.__Basanfa Singh,

Ld_a’d‘e_r Operator

Whole Body
Vibration

Hand Arm Vibration

05

SAMPLE ID-05 |
o olgh i@ | Mahanta, Ripper

Mr. Pradeepta

Operator

Whole Body
Vibration

Hand Arm Vibration
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Information Panel

Location
Name
Comments
Start Time
Stop Time

Whole Body Vibration Study Report

General Data Panel

Description
VDY
5"2
Amax
shZ
Amp
&§™.75
Amin
52
Aeq
gz
VDV
ghz
Amax
§"2
Amp
5M.75
Amin
512
Aeq
sh2
Gain
Weighting
Sensitivity
SumFactor
Output
+UU2
Gain
Weighting
Sensitivity
Averaging
Accelerometer
DEReference
Auto Save
PrinlLoggingCn
Calibration Level

Meter
X

NN N < < X X

19}
c
3

w
c
=

NNN X<XXX

513/2022

Rock Breaker

Mr, Nilambar Mahenta

Operatar

Thursday, April 28, 2022 10:46:30
Thursday, April 28, 2022 11:17:58

Value Description
1.354206 mis™1./b Amin
0.188646 m/s"2 Aeq

1.453028 m/s"2 VDV

0.041978 m/s"2 Amax
0.080178 m/s"2 Amp

2.734301 m/s™1.75 ~ Amin
0.484125 m/s*2 Aeqg

2.021635 m/s"2 VDV

0.151152 mfs"2 Amax
0.297302 m/s"2 Amp

20dB SumFactor
Wd Cutput
1.000000e-+002 Gain

1.40 Weighting

AC Weightled Sensitivity
20dB SumFactor
Wk Output
1.000000e+002 Mode

60s StoreTime
ICP DisplayUnits
1e"6 Integration
True SecondHistory
False SetupFileName
1.000000e+000 ExposureReference

Meter

NN < < < XX

Sum

Sum

w
c
=

NN <<=

Valug
0.044134 m/

0.101752 m/
1.138789 m/
0.165430 m/
1.129576 m/
0.083095 m/
0.236182 m/
3.109578 m/
0.507502 m/
2.134281 m/
1.40

AC Weighted

20dB
Wd

1.000000e

1.00

AC Weighted
WholeBody
18

mis

None

None

2.8 mis



Logged Data Chart

S _ 'H.r-ﬂs'"‘?.i ke,
o MG Sum

Exposure Calculator
( * measurements use k factor )

Run Time 00:31:28

Measurement X X Z
VDV 1.3543 1.1388 2.7343
Amin 0.0441 0.0420 0.0631
Amax 0.1886 0.1654 0.4840
Aeq 0.1018 0.0802 0.2362
Amp 1.4530 1.1296 2.0218
A1) 0.0729 0.0575 0.1693
AEZE 0.0516 0.0406 0.1197
A4 0.0365 0.0287 0.0846
A8 0.0258 0.0203 0.0589
CFmp 14.2801 14.0881 8.5603
K Factor ‘ 1.4 1.4 1.0
Max RMS 0.23627
A(8), Max RMS 0.0598*
Max VDV 2.7343~

RMS Calculated Values

Action Value Criterion 0.50 m/s? (8 hours)

Limit Value Criterion 1.15 m/s? (8 hours)

Exposure Time 08:00 hh:mm

X 2 z

EAV >24* >24* =247
ELV >24* 24 7 >24*
A(8) 0.1425" 0.1123* 0.2362"

0.2878"

0.2134*
0.1500*
0.1067"
0.0756*

0.0755*

22:33*

>24*
0.2978%




VDV Calculated Values

Action Value Criterion 9.10 m/sec*1.75 (8 hours)
Limit Value Criterion 21.00 m/sec™1.75 (8 hours)
Exposure Time 08:00 hh:mm
X h
EAV >24* >24*
ELV >24* >24*
eVDV 1.8557 1.4623

>24*
>24
4.3075

Sum
>24*
>24*
54310

Units
hh:mm
hh:mm
m/s?. 75



Hand Arm Vibration Study Report

Information Panel

Location
Name
Comments
Start Time
Stop Time

General Data Panel

Description Meter
Gain
Weighting
Sensitivity
Sumfactor
Output

+002
Gain
Weighting
Sensitivity
Averaging
Accelerometer
DBReference
Auto Save
PrintLoggingOn
Calibration Level
Amin

sh2
Aeq

sh2
Amax

s§h2
Amin

w2
Aeq

s
Amax Sum

(i

NNN <<XXX

NN € XX

Logged Data Chart

5/3/2022

Rock Breaker

Mr. Nilambar Mahenta

Operator

Thursday, April 28, 2022 10:46:47
Thursday, April 28, 2022 11:17:36

=<

alue Description Meter
20dB SumFactor X
Wh Output A
1.000000e+002 Gain ¥
1.40 Weighting Y
AC Weighted Sensitivity Y
20dB SumFactor Z
Wh Output Z
1.000000e+002 Mode
60s StoreTime
ICP DisplayUnits
1er-6 Integration
True SecondHistory
False SetupFileName
1.000000e+000 ExposureReference
0.032021 m/s"2 Amax X
0.087792 m/s*2 Amin Y
2.497202 m/s*2 Aeq Y
0.032064 m/s"2 Amax z
0.087911 m/s*2 Amin Sum
3.565563 m/s"2 Aeq Sum

7

Date/Time

B RMS X H RS Y u M 7
RIS Sum

AC Weighted
20dB

YWh
1.000000e
1.00

AC Weighted
HandArm

1s

m/s

None

None

2.8 mis
0.376271 m/

0.008823 m/
0.728484 m/
0.376781 m/
0.087702 m/
1.031627 m/

10:47: 4710154147 1:01:471 1108147 11 15247

4{281 202526/ 2028 28} 202802520 24 26 2022



Exposure Calculator

( * measurements use k factor )

Run Time 00:30:49

Measurement
Amin

Amax

Aeq

A1)

Al2)

Al4)

A(8)

CFmp

K Factor

Max RMS
A(8), Max RMS

X

0.0320
0.3763
0.0878
0.0629
0.0445
0.0315
0.0222

1.4

RMS Calculated Values

Y

0.0068
2.4972
0.7285
0.5221
0.3692
0.2610
0.1846

1.4
1.0129"
0.3618"

Action Value Criterion 0.50 m/s* (8 hours)
Limit Value Criterion 1.15 m/s* (8 hours)
Exposure Time 08:00 hhimm

EAV
ELV
A(8)

X
>24*

>24"
0.1229*

b 4
01:55*

10:10*
1.01897

0.0321
0.3768
0.0879
0.0630
0.0445
0.0315
0.0223

1.0

>24*
>24*
0.0879*

£

!

1.0310"
0.7389*
0.5225%
0.3694"
0.2612*

0.2612"

Units
mis*
m/s?
m/s?
m/s?
m/s?
m/s*®
m/s?

m/s?
mis?



Information Panel

Location
Name
Comments
Start Time
Stop Time

Whole Body Vibration Study Report

General Data Panel

Description
Gain
Weighting
Sensitivity
SumFactor
Ouiput

+002
Gain
Weighting
Sensitivity
Averaging
Accelerometer
DBReference
Auto Save
PrintLoggingOn
Calibration Level
VDV

§h2

Amax

sh2

Amp

gM.75

Amin

sh2

Aeqg

sh2

VDV

gh2

Amax

sh2

Amp

sM.75

Amin

g2

Aeq

s"2

Meter

NNN << XXX

NN N < <€ X X X

Sum

Sum

Shovel (V-19)
Mr. Jitendra Patra
Operator

Thursday, April 28, 2022 10:48:50
Thursday, April 28, 2022 11:18:10

Value

20dB

Wd
1.000000e+002
1.40

AC Weighted

20dB

Wk
1.000000e+002
60s

ICP

1e”-6

True

False
1.000000e+000
0.894928 m/s*1.75

0.159277 m/sh2
0.894928 m/sh2
0.004101 m/s*2
0.017016 m/s"2
0.282012 mfs’_‘1 ]
0.044015 m/s"2

-+ 0.325970 m/s"2

0.013573 m/s"2
0.047034 m/s"2

Description
SumFactor

Cutput
Gain
Weighting
Sensitivity

SumFactor
Output

Mode
SloreTime
DisplayUnits
Integration
SecondHistory
SetupFileName
ExposureReference
Amin

Aeq

VDV

Amax

Amp

Amin

Aeg

VDV

Amax

Amp

5 - IR < - S

Sum

Sum

Sum

Value

1.40

AC Weighted
20dB

Wd
1.000000e
1.00

AC Weighted
WholeBody
1s

m/s

Naone

None

28 mfs
0.006257 m/

0.026999 m/
0.586608 m/
0.097834 m/
0.629392 m/
0.008394 m/
0.014963 m/
1.519415 m/
0.264985 m/
1.542211 m/



Logged Data Chart

T E _lilil‘-l'i 1

| @&E&," I’m‘nﬂ
| RME 5 ® RS RS 7
RMAE S

Exposure Calculator
( * measurements use k factor )

Run Time 00:31:20

Measurement X Y Z Sum
VDV 0.8949 0.5866 0.2820 1.3078"
Amin 0.0063 0.0041 0.0084

Amax 0.1593 0.0978 0.0440

Aeq 0.0270 0.0170 0.0150 0.0471*
Amp 0.8949 0.6294 0.3260

A{‘lz 0.0215 0.0135 0.0119 0.0375*
A2 0.01562 0.0096 0.0084 0.0265*
Al4) 0.0107 0.0068 0.0060 0.0187*
A(8) 0.0076 0.0048 0.0042 0.0133"
CFmp 33.1464 36.9880 21.7857

K Factor 14 1.4 ; 1.0

Max RMS 0.0378"

A(8), Max RMS 0.0149* - 0.0133*
Max VDV 1.2529*

RMS Calculated Values

Action Value Criterion 0.50 m/s? (8 hours)
Limit Value Criterion 1.15 m/s® (8 hours)
Exposure Time 08:00 hh:mm

X hd 4 Sum
EAV =24 >24* >24* >24*
ELV >24* >24* >24* =24*
Al8) 0.0378* 0.0238* 0.0150* 0.0471*

"~ @tl}—l AIES_‘Q..'
D*"*ﬁf"%lé"‘.ﬁ&a LR rr

Units
m/s"1.75
m/s?
mis*
m/s*
mis®
m/s?
m/s*
m/s?
m/s?

m/s*
m/s?
m/s.75



VDV Calculated Values

Action Value Criterion 9.10 m/sec?1.75 8 hours)
Limit Value Criterion 21.00 m/sec?1.75 8 hours)
Expaosure Time 08:00 hh:mm
X Y 4 Sum Units
EAV >24" =247 >24* >24* hh:mm
ELV >04* >24* >24* >24* hh:imm

eVDV 0.4924 0.3103 0.2729 0.8593"* m/st1.75



Hand Arm Vibration Study Report

5/3/2022
Information Panel
Location Shovel (V-19)
Name Mr. Jitendra Patra
Comments Operator
Start Time Thursday, April 28, 2022 10:46:47

Stop Time Thursday, April 28, 2022 11:17.36

General Data Panel

Description Meter Value Description Meter Value

Gain X 20dB SumFactor X 1.40
Weighting X Wh Oulput X AC Welghted
Sensitivily X 1.000000e+002 Gain Y 20dB
SumFaclor i 1.40 Weighting i d Wh

Quiput Y AC Weighted Sensitivity Y 1.000000e
+002

Gain Z 20dB SumFactor z 1.00
Weighting Z Wh Output id AC Weighted
Sensitivity Z 1.000000e+002 Mode HandArm
Averaging 60s StoreTime 18
Accelerometer ICP DisplayUnits m/s
DBReference 1e*-6 Integration Nane

Auto Save True SecondHistory None
PrintLogdingOn False SetupFileName

Calibration Level 1.000000e+000 ExposureReference 2.8 m/s
Amin X 0.032021 m/s"2 Amax X 0.376271 m/
sh2

Aeq X 0.087792 m(s"2 Amin i 0.006823 m/
§h2

Amax Y 2497202 m/s"2 Aeq Y 0.728484 m/
sh2

Amin Z 0.032064 m/s"2 Amax & 0.376781 m/
sh2

Aeq z 0.087911 m/s"2 Amin sSum 0.057702 m/
sh2

Amax Sum 3.5565563 m/s"2 Aeg Sum 1.031627 m/
s"2

Logged Data Chart

__'l[;ff’? A 05440 L0471 108 431 15“%?
e P e DT s e s e

Dak Hmm
B REMS Y T RME 2

B NS X
RIS Sum



Exposure Calculator

( * measurements use k factor )

Run Time 00:30:49

Measurement
Amin

Amax

Acq

A1)

A(2)

A4)

A(8)

CFmp

K Factor

Max RMS”
A(8), Max RMS

X

0.0320
0.3763
0.0878
0.0629
0.0445
0.0315
0.0222

1.4

RMS Calculated Values

Action Value Criterion 0.50 m/s? (8 hours)
Limit Value Criterion 1.15 m/s® (8 hours)
Exposure Time 08:00 hh:mm

EAV
ELV
A(8)

X

>24*
>24*
0.1229*

X
01:55*-
10:10*
1.0199*

Z

0.0321
0.3763
0.0879
0.0630
0.0445
0.0315
0.0223

1.0

>24*
>24*
0.0879*

1.0310*
0.73869"
0.5225*
0.3694*
0.2612*

0.2612*

w
=
)

oo
(=Yg
3 th th

Units
mis?
m/s?
m/s?
m/s?
m/s?
m/s?
m/fs?

m/s?
m/s?



Information Panel

Location
Name
Comments
Start Time

Stop Time

Whole Body Vibration Study Report

General Data Panel

Descriplion
Gain
Weighting
Sensitivity
SumFactor
Qutput
+UL
Gain
Weighting
Sensitivity -
Averaging
Accelerometer
DBReference
Auto Save
PrintLoggingOn
Calibration Level
VDV
"2
Amax
sh2

Amp
mis™.75
Amin
sh2
Aeg
sM.75
Amin
sh2
Aeq
m/s"2
VDV
sh2
Amax
shg

Meter

PMNMN € XX

N N X € X X X

Sum

Sum

5/3/2022

Dumper -02
Mr. Singray Lohar
Operator

Thursday, April 28, 2022 11:26:01
Thursday, April 28, 2022 12:02:21

Value

20dB

Wd
1.000000e+002
1.40

AC Weighted

20dB

Wk

1.000000e+002

60s

ICP

1e-6

True

False
1.000000e+000
11.375141 m/s*1.75
0.029844 m/s"2
18.073215 m/s"2
0.006851 mfs"2
1.563231 m/s™2
0.013847 m/s™2
0.117612 m/s"2
109.694224 m/s"1.75

0.063855 m/s"2

Description
SumFactor
Output
Gain
Weighting
Sensitivity

SumFactor
Output

Mode
StoreTime
DisplayUnits
Integration
SecondHislory
SelupFileName
ExposureReference
Amin

Aeg

VDV

Amax

VDV

Amax

Amp

Amin

Aeag

N N N < < X X

sSum

Sum

Value

1.40

AC Weighled
20dB

Wd
1.000000e
1.00

AC Weighted
WhaoleBody
1s

mfs

None

None

2.8 mls
0.008647 m/

0.204055 m/
77.986703

0.028812 m/
8.630086 m/
0.026830 m/
18.771457

0.020763 m/
2.207752 m/



B RME Y
S Y

Exposure Calculator
( * measurements use k factor )

Run Time 00:36:20

Measurement X

VDV 1189754
Amin 0.0088
Amax 0.0298
Aeqg 0.2041
Amp 18.0732
A1) 0.1621
Al2) 0.1148
Ald 0.0810
A8 0.0573
CFmp 88.5702
K Factor 1.4
Max RMS

A(8), Max RMS

Max VDV

RMS Calculated Values

Y
77.9867
0.0069
0.0288
1.5632
18.7715
1.2416
0.8779
0.6208
0.4390
159.6047
1.4
2.1885*
0.8604*
109.1814*

Action Value Criterion 0.50 m/s* (8 hours)

Limit Value Criterion 1.15 m/s* (8 hours)

Exposure Time 08:00 hh:mm
X

EAV >24*
ELV =24%
A(8) 0.2857*

Y
00:25*
02:12*
2.1885

8.6301

0.0136
0.0269

0.1178

0.0934
0.0661
0.0467
0.0330

1.0

>24*

>24*
6 e B

Matgfniﬂmg

0.6207*

mist1.75




VDV Calculated Values

Aclion Value Criterion 9.10 m/sec*1.75
Limit Value Criterion 21.00 m/sec™1.75
Exposure Time 08:00 hh:mm

X
EAV 00:04*
ELV 01:54"
evDVv 3.7215

(8 hours)

(8 hours)
Y Z
00:00" 00:46"
00:00* 22:07"
28.5101 2.1450

Sum
00:00*
00:00*
40,3099*

Units
hh:mm
hh:mm
m/st.75



Hand Arm Vibration Study Report
5/3/2022

Information Panel

Location
Name
Comments
Start Time
Stop Time

General Data Panel

=
]
LB
(0]
e

Description
Gain
Weighting
Sensitivity
SumFactor
Output

+002
Gain
Weighting
Sensitivity
Averaging
Accelerometer
DBReference
Auto Save
PrintLoggingCn
Calibration Level
Amin

sh2

Aeq

sh2

Amax

s"2

Amin

sh2

Aeg

sh2

Amax

sh2

PPN =

N N < X X

Sum

Logged Data Chart

Dumper -02

Mr. Singray Lohar

Operatar

Thursday, April 28, 2022 11:25:47
Thursday, April 28, 2022 12:01:29

Value

20dB

Wh
1.000000e+002
1.40

AC Weighted

20dB

Wh
1.000000e+002
G0s

ICP

1e-6

True

False
1.000000e+000
0.039927 m/s*2

0.175109 m/s"2
0.352597 m/s*2
0.031123 m/fs?2
0.173458 m/s"2

0.815116 m/s"2

Description
SumFactor
Output
Gain
Weighting
Sensitivity

SumFactor

Output

Mode

StoreTime
DisplayUnits
Integration
SecondHistory
SetupFileName
ExposureReference
Amax

Amin
Aeq
Amax
Amin

Aeq

1]

-
|

e

NN <<<XxXX=Z

No< < X

Sum

Sum

B HMS .

B QM5 Z

Date/ Time

=t -ﬁu
11:2548153:331:41:131:49:021:5
4128120328 20E 23 A

% RM3 Sum

B

<

alue
1.40

AC Weighted
20dB

Wh
1.000000e

1.00

AC Weighted
HandArm

1s

m/s

Naone

None

2.8 m/s
0.410326 m/

0.038028 m/
0.170663 m/
0.345042 m/
0.093307 m/
0.383470 m/

"i-s:*%?
IBIPR 20282022



Exposure Calculator
(* measurements use k factor )

Run Time 00:35:42

Measurement X Y
Amin 0.0399 0.0380
Amax 0.4103 0.3526
Aeq 0.1751 0.1707
A1) 0.1351 0.1316
Al2) 0.0955 0.0931
A4) 0.0675 0.0658
A(8) 0.0478 0.0465
CFmp

K Factor 1.4 1.4
Max RMS 0.2452%

A(8), Max RMS 0.0936"

RMS Calculated Values

Action Value Criterion 0.50 m/s* (8§ hours)
Limit Value Criterion 1.15 m/s* (8 hours)
Exposure Time 08:00 hh:mm

X Y
EAV >24* >24*
ELV =24 >24*
A(8) 0.2452* 0.2389*

0.0311
0.3450
0.1735
0.1338
0.0946
0.0669
0.0473

1.0

24"
>24*
0.1735*

©
3

0.3838*
0.2960*
0.2093*
0.1480"
0.1047*

0.1047*

13:34*
>24*
0.3838*

Units
mis?
m/s?
m/s?

mis?

mls?
m/s?
m/s?

m/s?
m/s?

Units
hh:mm
hhimm
m/s?



Information Panel

Locaticn
Name
Comments
Start Time
Stop Time

Whole Body Vibration Study Report

General Data Panel

Description
Gain
Weighting
Sensitivity
SumFactar
Output

+002

Gain
Weighting
Sensitivity
Averaging
Accelerometer
DBReference
Auto Save
PrintLoggingOn
Calibration Level
VDV

§A2

Amax

sh2

Amp

sM.75

Amin

52

Aeq

sh2

VDV

§h2

Amax

sh2

Amp

s".75

Amin

847

Aeq

sh2

Meter

PN <K

N N N < < X X X

Sum

Sum

5/3/2022

Loader -1
Mr. Basanta Singh
Operator

Thursday, April 28, 2022 14:11:49
Thursday, April 28, 2022 14:44:56

Value

20dB

Wd
1.000000e+002
1.40

AC Weighted

20dB

Wk
1.000000e+002
60s

ICP

1erB6

True

False
1.000000e+000
4.686515 m/sM.75

0.623456 m/s"2
5.490857 m/s"2
0.047610 m/s"2
0.433746 m/s"2
5.863552 m/sM.75
0.775292 m/s"2
4874169 m/s"2
0.121004 m/s"2
1.006792 m/s"2

Description
SumFactor
Output
Gain
Weighting
Sensitivity

SumFactor
Output

Mode
StoreTime
DisplayUnits
Integration
SecondHistory
SetupFileName
ExposureReference
Amin

Aeq

VDV

Amax

Amp

Amin

Aeq

VDV

Amax

Amp

NN <<<XX

N N < < < X X

Sum
Sum

Sum

Value

1.40

AC Weighted
20dB

Vvd
1.000000e

1.00

AC Weighted
WholeBaody
1s

mls

None

None

2.8mls
0.061078 m/

0.431988 m/
4.642313 m/
0.634525 m/
4.362031 m/
0.033529 m/
0.532127 m/
9.449476 m/
1.431550 m/
9.748338 m/



Exposure Calculator
( * measurements use k factor )

Run Time 00:33:07

Measurement
VDV

Amin

Amax

Aeq

Amp

A1)

Al2)

Al4)

A(8)

CFmp

K Factor

Max RMS
A(8), Max RMS
Max VDV

X
4.66865
0.0611
0.6235
0.4320
54909
0.3182
0.2250
0.1591
0.1125
12.7107
1.4

6.5611"

RMS Calculated Values

Y
4.6423
0.0478
0.6345
0.4337
4.,3620
0.3195
0.2259
0.1597
0.1130
10.0567
1.4
0.6072"
0.2214"

Action Value Criterion 0.50 m/s? (8 hours)

Limit Value Criterion 1.15 m/s? (8 hours)

Exposure Time 08:00 hh:mm

EAV
ELV
A(8)

X
05:28*
>24*
0.6048*

VDV Calculated Values

Action Value Criterion 9.10 m/sec1.75
Limit Value Criterion 21,00 m/sec®1.75

Exposure Time 08:00 hh:mm

EAV
ELV
eVDV

X
02:00*
>24*
7.8786

Y
05:25*
>24*
0.6072

(8 hours)
(8 hours)

X
02:056"
>24*
7.9106

0.1960
0.1386
9.1598
1.0

07:03*
>24*
0.5321*

z
02:56*
>24*
9.7049

0.2627

00:45"
21:31*
18.3984*

m/s?
m/s*
m/s™.75

Units
hh:mm
hh:mm
m/s?

Units
hh:mm
hh:mm
m/s*1.75



Logged Data Chart

H H“EM;H 2114 E& Eﬂ# Eﬂfli*EEiE“H ‘Ei
(ST 200 200 20 aa 20z
Date/ Time
BAMSX W RMSY o BMS 2




Hand Arm Vibration Study Report

Information Panel

Location
Name
Comments
Start Time
Stop Time

General Data Panel

Description Meter
Gain X
Weightina X
Sensitivity X
SumFactor ¥
Output Y
+002
Gain Z
Weighting Z
Sensitivity Z
Averaging
Accelerometer
DBReference
Auto Save
PrintLoggingOn
Calibration Level
Amin
sh2
Aeg
ghg
Amin
sh2
Aeq
s"2
Amin
s"2
Aeq
s"2
Amin Sum
s"2
Aeq Sum
sh2

MM g < X X

5/3/2022

Loader -1

Mr. Basanta Singh

Operator

Thursday, April 28, 2022 14:11:51
Thursday, April 28, 2022 14.44:19

Value

20dB

Wh
1.000000e+002
1.40

AC Weighted

20dB

Wh
1.000000e+002
60s

ICP

1e"-6

True

False
1.000000e+000
0.048390 m/s"2
0.087673 m/s"2
0.051221 m/s"2
0.075441 m/s"2
0.028425 m/s"2
0.063696 m/s"2
0.109469 m/s"2

0.173693 m/s"2

Description
SumFactor
Output
Gain
Weighting
Sensitivity

SumFacter
Output

Mode
StoreTime
DisplayUnits
Integration
SecondHistory
SetupFileName

ExposureReference

Amax
Amp
Amax
Amp
Amax
Amp
Amax

Amp

D

fe=
D
4

P -(-<—(><><|§

NN <€ < X X

Sum

Sum

Value

1.40

AC Weighted
20dB

Wh
1.000000e

1.00

AC Weighted
HandArm

1s

mis

None

None

2.8 mls
0.127737 m/

2.738005 m/
0.113084 m/
2.246951 m/
0.098100 m/
1.814252 m/
0.253751 m/
3.946213 m/



14: 11 Sl 1@”@@_@5 ECHA R HC Y EIH *FLEE
jEE,I'EE!EQEEIEH E[I0EL 2 208 28 2022
Dratef Ti’iEmE
RIS & B M5 Y CREMS E
RS Sum

Exposure Calculator
( * measurements use k factor )

Run Time 00:32:28

Measurement X Y pd Sum i
Amin 0.0484 0.0512 0.0284 :tjl?slgs
Amax 01277 0.1181 0.0981 m/s?
Aeq 0.0877 0.0754 0.0637 0.1740* m/s?
Amp 2.7380 2.2470 1.8143 m/s?
A(1) 0.0645 0.0555 0.0469 0.1280* m/s?
A(2) 0.0456 0.0392 0.0331 0.0905* m/s?
A(4} 0.0322 0.0277 0.0234 0.0640% m/s?
A8 0.0228 0.0196 0.0166 0.0453* m/s?
CFmp 31.2296 29.7844 28.4830

K Factor 1.4 1.4 1.0 '

Max RMS 0.1227* m/s?
A(8), Max RMS 0.0447* 0.0453* m/s?

RMS Calculated Values

Action Value Criterion 0.50 m/s? (8 hours)
Limit Value Criterion 1.15 m/s* (8 hours)
Exposure Time 08:00 hh:mm

EAV
ELV
A(8)

X hd 7 Sum Units
=24* 24" >24* >24* hh:mm
>24* >24* >24* >24* hh:mm
0.1227~ 0.1056* 0.0637* 0.1740* m/s*



Information Panel

Location
Name
Commenls
Start Time

Stop Time

Whole Body Vibration Study Report

General Data Panel

Descriplion
Gain

Weighting
Sensitivity
SumFaclor
Output
+U0Z

Gain

Weighting
Sensitivity
Averaging
Accelerameter
DBReference
Auto Save
PrintLoggingOn
Calibration Level
VDV

§h2
Amax
52
Amp
s™M.75
Amin
sh2
Aeq
g2
VDV
sh2
Amax
sh2
Amp
sM.I5
Amin
sh2
Aeq
g2

Meter

NINN G < <X XX

N N N < < X X X

Sum

Sum

51312022
Ripper -01
Mr. Pradeepta Kumar Mahanta
Operalor

Thursday, April 28, 2022 14:53:52
Thursday, April 28, 2022 15:27:52

Value Description Meter
20dB SumFactor X
Wil Output X
1.000000e+002 Gain N
1.40 Weighting ¥
AC Weighted Sensitivity Y
20dB SumFactor Z
Wk Output Z
1.000000e+002 Mode

60s StoreTime

ICP DisplayUnits

1et-6 Integration

True SecondHistory

False SetupFileName
1.000000e-+000 ExposureReference
2.243911 m/s"1.75 Amin X
0.366220 m/s"2 Aeg X
2.410832 m/s"2 VDV Y
0.006411 m/s"2 Amax Y
0.065622 m/s"2 Amp Y
1.037228 m/s"1.75 Amin Z
0.168824 m/s"2 Aeq Z
1.148076 mfs 2 VDV Sum
0.020346 m/s"2 Amax Sum
0.135028 m/sh2 Amp Sum

Value

1.40

AC Weighted
20dB

Wd
1.000000e

1.00

AC Weighted
WheleBody
1s

m/s

None

None

2.8 mfs
0.008136 m/

0.066606 m/
2.213738 mf
0.361295 m/
2.391329 m/
0.013845 m/
0.033986 m/
4.530554 m/
0.739413 m/
4.887384 m/



Logged Data Chart

1!3 21518138 5:236:53
EIZRR0M 2022

B RM5 X
= RMS Sum

Exposure Calculator
( * measurements use k factor )
Run Time 00:34:00

Measurement X b d

VDV 2.2439 2.2137 %0372 ‘g %‘mﬁ“s? Un?_its
. - 0 . " B
Amin 0.0081 0.0064 0.0139 e
Amax 0.3662 0.3613 0.1688 m/s*
Aeq 0.0666 0.0656 0.0340 0.1352* m/s?
Amp 2.4108 2.3913 1.1481 m/s*
A1) 0.0479 0.0472 0.0244 0.0973* m/s?
A(2) 0.0339 0.0334 0.0173 0.0688* mfs?
A(4) 0.0240 0.0236 0.0122 0.0486* m/s?
A(8) 0.0169 0.0167 0.0086 0.0344* m/s?
CFmp 36.1954 36.4412 33.78086
K Factor 1.4 1.4 1.0
Max RMS 0.0932* m/s?
A(8), Max RMS 0.0332* 0.0344* m/s?
Max VDV 3.1415" m/st.75
RMS Calculated Values
Action Value Criterion 0.50 m/s? (8 hours)
Limit Value Criterion 1.15 m/s? (8 hours)
Exposure Time 08:00 hh:mm
X i Z Sum u
EAV >24* >24* >24* >247 n_lrqum
ELV >24* >24* >24* >24* hh:mm
A(8) 0.0932* 0.0919~ 0.0340* 0.1352* m/s?



VDV Calculated Values

Action Value Criterion 9.10 m/sec1.75
Limit Value Criterion 21.00 m/sec*1.75
Exposure Time 08:00 hh:mm

X
EAV >24*
ELV >24*
eVDV 1.2148

8 hours)
8 hours)

>04*
>24"
1.1968

So4*
>24*
0.6198

w
c
3

18:35*
>24*
2.4665"

Units
hhomm
hhimm
m/s*1.75




Information Panel

Location
Name
Comments
Start Time
Stop Time

Hand Arm Vibration Study Report

General Data Panel

Description
Gain
Weighting
Sensitivity
SumFactor
Output
+002
Gain
VVeighting
Sensitivity
Averaging
Accelerometer
DBReference
Auto Save
FrintLeggingOn
Calibration Level
Amin
sh2
Aeq,
s"2
Amax
sh2
Amp
sh2
Amax
e
Amin
sh2
Aeqg

5
o}

e|

MNNN <X XX

N < < X X

Sum

Sum

Logged Data Chart

-

%
-'-._r
=

RS Sum

5/3/2022
Ripper -01
Mr. Pradeeta Kumar Mahanta
Operator

Thursday, April 28, 2022 14:53:53
Thursday, April 28, 2022 15:27:59

Value Description Meter
20dB SumFactor X
Wh Qutput X
1.000000e+002 Gain ¥
1.40 Weighting Y
AC Weighted Sensitivity w
20dB SumFactor Z
Wh Qutput 7
1.000000e+002 Mode

60s StoreTime

ICP DisplayUnits

1et-6 Integration

True SecondHistory

False SetupFileName
1.000000e+000 ExposureReference
0.035014 mfs"2 Amax X
0.069125 m/s”2 Amin W
0.098632 m/s*2 Aeq Y
1.546392 m/s"2 Amin Z
0.144876 m/s"2 Aeq Z
0.074932 m/s”2 Amax Sum

0.158417 m/s"2

l.J'I

=

al u

S5aE

Wetghted
dB

=

1.000000e
1.00

AC Weighted
HandArm
1s

m/s

None

None

28 m/s
0.081272 m/

0.035395 m/
0.073029 m/
0.027891 m/
0.088748 m/
0.198336 m/

A% 1o B DE 0A5:10:235:15: 3 5:26:53

_ll'.il 28 20 0B 2a 0 & 25 2022

Diate ;" ?I'r!mE
B EMSY S RME



Exposure Calculator
( * measurements use k factor)

Run Time 00:34:06

Measurement X Y,
Amin 0.0350 0.0354
Amax 0.0813 0.0986
Aeq 0.0591 0.0730
A1) 0.0446 0.0551
A2) 0.0315 0.0389
A4) 0.0223 0.0275
A(8) 0.0158 0.0195
CFmp 21,1751

K Factor 1.4 1.4
Max RMS 0.1022*
A(8), Max RMS 0.0382%

RMS Calculated Values

Action Value Criterion 0.50 m/s* (8 hours)
Limit Value Criterion 1.156 m/s? (8 hours)
Exposure Time 08:00 hh:mm

X Y
EAV 24" =24*
ELV =24" =24
A(8) 0.0828* 0.1022*

0.0279
0.1449
0.0887
0.0669
0.0473
0.0335
0.0237

1.0

>24"
=24*
0.0887*

Sum

0.1587*
0.1196*
0.0846"
0.0598*
0.0425*

0.0423*

Sum
>24*
=24*
0.1587%

Units
m/s?
m/s?
m/s*
m/s?
m/s*
m/s?
m/s?

m/s?
m/s?

Units
hh:mm
hh:mm
m/s?
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