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Acknowledgment

Proposal Name
Joda West Manganese Ore Mine of M/s Tata Steel, Dist. 
Keonjhar, State-Odisha {Production Capacity: 1.80 
LTPA of Manganese Ore}, ML Area 1437.719 Ha.

Name of Entity / Corporate Office Tata Steel

Village(s) N/A

District KENDUJHAR

Proposal No. IA/OR/MIN/11664/2005

Plot / Survey / Khasra 
No. N/A

State ODISHA

MoEF File No. No.J-11015/86/2004-
IA.II(M)

Category Non-Coal Mining

Sub-District N/A

Entity's PAN NA

Entity name as per 
PAN NA

Compliance Reporting Details

Reporting Year 2024

Remarks (if any)

Six Monthly EC 
Compliance Report for 
Joda West Iron & Mn 
Mine Project Proponent: 
Tata Steel Limited Project 
Type: Mining (Opencast) 
Mineral: Manganese

Reporting Period 01 Jun(01 Oct - 31 Mar)

Details of Production and Project Area

Name of Entity /  
Corporate Office Tata Steel

Project Area as per EC Granted Annual Project Area in Possession

Private 9.347 71.273

Revenue Land 229.029 119.894

Forest 1199.34 1246.55

Others 0 0

Total 1437.716 1437.7169999999999

Production Capacity

Half Yearly Compliance Report
2024

01 Jun(01 Oct - 31 Mar)
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Sr. no Product Name units Valid Upto Capacity
Production last 

year
Capacity as 

per CTO

1
Manganese 

Ore
Tons per 

Annum (TPA)
31/03/2026 180000 178830 180000

Conditions

Specific Conditions

Sr.No. Condition Type Condition Details

1
WATER QUALITY 

MONITORING AND 
PRESERVATION

Dimension of retaining wall at the toe of OB dumps and benches 
within the mine to check run-off and siltation should be based on the 
rainfall data.

PPs Submission: Complied  
While designing network of garland drains, checkdams, retention walls and rain passes for slope 
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.

Date: 
24/05/2024

2
AIR QUALITY 

MONITORING AND 
PRESERVATION

Trace Metals such as Ni, Co, As and Hg should be analyzed in dust 
fall and soil samples for at least one year during summer, monsoon 
and winter seasons. If concentrations of these metals are found below 
the standards then with prior approval of MOEF this specific 
monitoring could be discontinued.

PPs Submission: Complied  
Yearly monitoring of trace metals both in dust fall and soil samples for parameters like Ni, Co, As 
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.

Date: 
27/05/2024

3 Statutory compliance
Mining shall not be undertaken in areas of forestland within the 

lease for which necessary approval/ forestry clearance has not been 
obtained.

PPs Submission: Complied  
The present leasehold area of Joda West Iron & Manganese Mine is 437.719 ha. Out of which, forest 
land and non-forest land prevails over 1246.552 ha and 191.167 ha. respectively. Stage-II Forest 
clearance has been accorded vide letter no F F.No.8-89/2004-FC, dated 10.08.2007 for 436.678 ha 
of forest land. FC for balance area of 809.874 ha (Sabik Forest & Balance forest) has been applied. 
Presently mining is restricted to only 436.678 ha diverted forest land, non-forestland of 191.167 ha 
and some portions of the broken-up forestland (broken up prior to 1980).

Date: 
24/05/2024

4 MINING PLAN
A Final Mine Closure Plan along with details of Corpus Fund 

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 
Mine Plan, a progressive mine closure plan (PMCP) is being submitted for approval. During the 
process of such approval, based on the “area put to use” for excavation and allied activities, we have 
deposited a sum of Rs. 30.5990 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 letter no 
MGM/P&E/106/23 dated 31.03.2023. Copy of the letter is enclosed herewith.

Date: 
27/05/2024

Address: IA Division, Ministry of Environment, Forest and Climate Change,
Indira Paryavaran Bhawan, Jor Bagh New Delhi - 110003

Page 2 of 9



5 LAND RECLAMATION
Topsoil should be stacked properly with proper slope at earmarked 

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 
into any virgin land. Whenever topsoil is generated, it will be stacked in a designated place 
earmarked for the same. Topsoil recovered during mining operation earlier has been concurrently 
used for plantation over matured dumps and for roadside avenue plantation.

Date: 
24/05/2024

6 WASTE MANAGEMENT

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 
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 
the slopes and native varieties of forestry saplings. The dump is terraced at every 5-6 mtrs and 
overall slope 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 plan along 
with photos of the implemented dump stabilization measures is enclosed herewith.

Date: 
24/05/2024

7
WATER QUALITY 

MONITORING AND 
PRESERVATION

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 allow proper settling of silt material. 
Storm water return system should be provided. Storm water should 
not be allowed to go to the effluent treatment plant during high 
rainfall/super cyclone period. A separate storm water sump for this 
purpose should be created.

PPs Submission: Complied  
Existing catch drains & garland drains have been constructed all along the periphery of dump at the 
toe, so that silt/sediments in the surface runoff can be arrested. Size, gradient and length of the drains 
and the ponds are adequately made with respect to the size of the same to take care of the peak flow 
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 D Quarry mine pit to store the water and also recharge the ground water table.

Date: 
24/05/2024

8
AIR QUALITY 

MONITORING AND 
PRESERVATION

Mineral and OB transportation shall be done 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.

PPs Submission: Complied  
Mineral Transportation is ensured by tippers and all the trucks are covered with tarpaulins before 

Date: 
24/05/2024
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issuance of transit permits for their onward transportation. All the despatch vehicles are mandatorily 
required to have “Pollution under Check (PuC)” certificate to enter the mine. To restrict the fugitive 
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 10Kl) deployed 
for Haul Roads and other locations. 5. Fixed sprinkling arrangement at railway siding

9 GREENBELT

A green belt of should be raised around ML area (296.163 ha), 
along roads, OB dump sites (64.774 ha), township (21.242 ha) and in 
other areas within the lease (227.63 ha) covering a total area of not 
less than 409.809 ha by planting native species in consultation with 
local DFO/Agriculture department. The density of the trees should be 
around 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 developed 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 
strategies with the help of mixed varieties of native (non-exotic) forestry saplings in the scheme of 
plantation. So far, around 114.830 hectares of area (including waste dump, safety zone, back filled 
area and avenue plantation zones) have been covered under plantation with 500164 nos of saplings 
(approx.). In the process of afforestation, the mine has ensured rehabilitation of around 45.1 hectares 
over OB dump, 62.881 ha of Avenue Planation and 6.848 ha of Safety zone plantation where the 
saplings have attained self-sustaining stage. The mine management has also established a centralized 
nursery over an area of 2000 sq-mtr with a generation potential of around 1 lakh saplings/year within 
the lease area for promoting greenbelt/ afforestation related measures which caters to all the sapling 
requirement of all the three leases in Manganese Group of Mines. Glimpses of Greenbelt and 
associated afforestation measures undertaken at mine level is enclosed herewith.

Date: 
24/05/2024

10
WATER QUALITY 

MONITORING AND 
PRESERVATION

Groundwater shall not be used for mine operations. Prior approval 
of CGWA shall be obtained 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 villagers in nearby villages nearby and Haul Road dust 
suppression purposes. Presently, mine draws around 146 KLD of ground water from 3-4 bore wells 
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 quarries thus it's 
dewatering potential of 246KLD has been included in the purview of NOC granted by CGWA vide 
NOC no. CGWA/NOC/MIN/REN/2/2023/7840 which is valid till 22nd July 2024. Copy of the said 
NOC is enclosed herewith.

Date: 
24/05/2024

11 MINING PLAN
Mining shall not intersect groundwater. Prior permission of the 

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 intercept the regional ground water table however 
during the advancement of mining operation at Gangeiguda Quarry feeble seepage from one of its 
face (attributed to some localized aquifer) was encountered and accordingly a detailed 
hydrogeological investigation was carried out in this regard by engaging a CGWA 
accredited/empanelled agency. With the help of ground water modelling studies, it was estimated 
that peak seepage for mine would be around 246 KLD. Based on the above said studies and 
deliberations at CGWA, NOC was granted to Joda west mine for the Abstraction of 146 KLD (from 
bore wells) and 246 KLD from Mine pits (as seepage) vide NOC no. 
CGWA/NOC/MIN/REN/2/2023/7840 valid till 22nd July 2024.

Date: 
24/05/2024
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12
WATER QUALITY 

MONITORING AND 
PRESERVATION

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 a year 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 and the Central Ground Water 
Authority quarterly.

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

Date: 
24/05/2024

13
WATER QUALITY 

MONITORING AND 
PRESERVATION

Trace metals such as Fe, Cr+6, Cu, Se, As, Cd, Hg, Pb, Zn and Mn 
shall be periodically monitored at specific locations in both surface 
water downstream and in ground water at lower elevations from mine 
area, 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 
reports are submitted to SPCB from time to time. So far from the water quality analysis result of 
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.

Date: 
27/05/2024

14 Statutory compliance
"Consent to Operate" should be obtained from SPCB before 

expanding mining activities.

PPs Submission: Complied  
Consent to Operate for Production of Mn Ore for 180000 TPA and Operation of stationary 
Screening Plant of 1X70 TPH has been accorded by SPCB, Odisha vide letter No. 4234/IND-I-
CON-186 dated 17-03-2022 which is valid up to 31/03/2026. A copy of the valid CTO is enclosed 
herewith.

Date: 
27/05/2024

15 Statutory compliance

A plan for 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/institutions 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. Year-wise status of the 
implementation of the Plan and the expenditure thereon should be 
reported to the Ministry of Environment & forests, RO, 
Bhubaneshwar.

PPs Submission: Complied  
A site specific wildlife conservation plan has been approved by PCCF, Bhubaneswar, Odisha and 
Chief Wildlife Warden Odisha vide memo no. 7726/1WL-SSP-93/2015 dated 31.08.2015. 
Following funds have been deposited by PP to State Forest Dept till date for – • Rs. 9,79,48,000/- for 
the implementation of various provisions of site-Specific wildlife conservation plan like avifauna 
monitoring, solar fencing and other • Rs 6,18,21,917/- for the implementation of regional wildlife 
conservation as per the demand notices. A copy of the approval of site-specific wildlife conservation 
plan is enclosed herewith.

Date: 
27/05/2024
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General Conditions

Sr.No. Condition Type Condition Details

1 MINING PLAN
No change in mining technology and scope of working should be 

made without prior approval of the Ministry of Environment & 
Forests.

PPs Submission: Complied  
There is no change in the mining technology and scope of working of the mines. Mining is carried 
out as proposed by using shovel-dumper combination. Dry mobile screening is carried out with the 
help of a 1X75 TPH screen plant.

Date: 
27/05/2024

2 MINING PLAN
No change in the calendar plan including excavation, quantum of 

manganese ore and waste should be made.

PPs Submission: Complied  
Production and excavation quantum is regulated by the Mine Plan approved by Indian bureau of 
Mines (IBM). No change in the calendar plan has been made. Total annual production achieved from 
the mine is well within the EC limit of 1.8 Lakh tonnes per annum.

Date: 
27/05/2024

3
AIR QUALITY 

MONITORING AND 
PRESERVATION

Four ambient air quality-monitoring stations should be established 
in the core zone as well as in the buffer zone for RPM, SPM, SO2, 
NOx & CO monitoring. Location of the stations should be decided 
based on the meteorological data, topographical features, and 
environmentally and ecologically sensitive targets in consultation 
with the State Pollution Control Board. Data on ambient air quality 
(RPM, SPM, SO2, NOx & CO) 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), 06 nos of 
dedicated Ambient Air Quality monitoring station have been established and regular monitoring is 
being carried out twice a week. Photographs of fixed type platforms properly geotagged with the 
spatial coordinates have been shared with State Pollution Control Board and the same was accepted 
to SPCB during renewal 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.

Date: 
27/05/2024

4
AIR QUALITY 

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 
inbuilt DE system. Controlled blasting technique with NONEL is in practice. Ground vibrations are 
being checked for every blast 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.

Date: 
27/05/2024

5
AIR QUALITY 

MONITORING AND 
PRESERVATION

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.

PPs Submission: Complied  
Following measures are ensured for containment of fugitive dust emission: 1. Mobile water tanker 
(cap-10Kl) for Haul Roads, Dump yards and other locations) 2. Mist Canons (30 LPH) for sorting 

Date: 
27/05/2024
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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.

6 Noise Monitoring & Prevention

Adequate measures should be taken for control of noise levels 
below 85 dBA in the work environment. Workers engaged in blasting 
and drilling operations, operations of HEMM, etc. should be provided 
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 
ensured for the regulation of noise pollution associated impacts: 1. Monitoring of Noise level (both 
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.

Date: 
27/05/2024

7
WATER QUALITY 

MONITORING AND 
PRESERVATION

Industrial wastewater (workshop and wastewater from the mine) 
should be properly collected, treated so as to conform to the standards 
prescribed under GSR 422 (E) dated 19th May 1993 and 31st 
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: Vehicle washing system and associated operational 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 
from the mine pits: Since there is no wet process thus no wastewater is generated at any stage from 
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. 4. 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.

Date: 
27/05/2024

8 MISCELLANEOUS
Environmental laboratory should be established with adequate 

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 
it's laboratory recognized by Ministry of Environment, Forest & Climate Change. Though no captive 
laboratory has been established at site but the entire services is outsourced to the third party who 
have an environmental laboratory within 20 Kms from the mine.

Date: 
27/05/2024

9 Human Health Environment

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.

PPs Submission: Complied  
Personnel Protective Equipment’s (PPEs) are being mandatorily used by all the workers as per 
applicability. It is regularly ensured at the entry points. Safe Operating Procedure based training is 
imparted to all the workers apart from the initial VT training. Periodical Medical Examination of 
employees (departmental & contractual) are conducted as per prescribed norms of Mines Rule, 1955. 

Date: 
27/05/2024
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Besides, Occupational health surveillance assessment as mentioned below are also carried out: 1. 
Personal Dust Sampling & Free Silica exposure assessment by a DGMS approved agency. 2. Hand-
Arm Vibration & Whole Body Vibration Exposure Assessment report by a DGMS approved 
laboratory 3. Mn Poisoning test (periodic) by a medical laboratory. A sample of vibration exposure 
assessment carried out in the past is enclosed herewith.

10 MISCELLANEOUS
A separate environmental management cell with suitable qualified 

personnel should be set up under the control of a Senior Executive, 
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 Planning), Head (Environment), Senior Manager - Mine Planning, Area 
Manager (RM Environment), Environment Engineer, Chemists, etc.

Date: 
27/05/2024

11 MISCELLANEOUS

The funds earmarked for environmental protection measures should 
be kept in separate account and should not be diverted for other 
purpose. Year wise expenditure should be reported to the Ministry 
and its Regional Office located at Bhubaneswar.

PPs Submission: Complied  
A dedicated cost Centre for maintaining all environmental expenditure is maintained in a separate 
GL account having a unique cost centre mapped in the SAP system. All sorts of environmental 
protection related expenditures are booked in the said cost centre for accounting purpose. The details 
of expenditure incurred during the last 3 financial years is as under: • FY-2021-22: Rs. 274.5 Lakhs • 
FY-2022-23: Rs. 272.92 Lakhs • FY-2023-24: Rs. 378.33 Lakhs

Date: 
27/05/2024

12 MISCELLANEOUS
The State Pollution Control Board should display a copy of the 

clearance letter at the Regional Office, District Industry Centre and 
Collector's Office/Tehsildar's Office for 30 days.

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

Date: 
27/05/2024

13 MISCELLANEOUS

The project authorities should advertise at least in two local 
newspapers widely circulated around the project, one of which shall 
be in the vernacular language of the locality concerned within seven 
days of the 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 Website of the Ministry of Environment & Forests at 
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  
A copy of Environmental Clearance with regard to Joda West Manganese Mine was published in 
Oriya News Papers Dharitri & Sambad on 17.10.2005.

Date: 
27/05/2024

14 Statutory compliance

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

PPs Submission: Complied  
The company has been extending full co-operation to the officers of the Regional Office and other 

Date: 
27/05/2024
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statutory agencies by furnishing the requisite data / information / monitoring reports as and when 
required. The same shall be continued in future as well.

15 PUBLIC HEARING
A copy of clearance letter will be marked to the concerned 

Panchayat/local NGO, if any, from whom suggestion/ representation 
has been received while processing the proposal.

PPs Submission: Complied  
The clearance letter has been uploaded on the website of the Company. Copy of the clearance letter 
marked to Chairman, Municipal Council, Joda on 12.01.2006.

Date: 
27/05/2024

 

Visit Remarks

Last Site Visit Report Date: N/A

Additional Remarks:
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  Project Name: Joda West Manganese Mines Tata Steel Ltd

  Project Address: Joda West Manganese Mines, Tata Steel Ltd, Post Office :  Bichakundi, Tahsil / 
Taluk :  Barbil / Champua

  Village: Camp Of Tisco Block: Joda

  District: Kendujhar State: Odisha

  Pin Code:

  Communication Address: Joda West Iron And Manganese Mine Of M/s Tata Steel Limited, Village- 
Bichhakundi, Post- Bichhakundi, Block-joda, Kendujhar, 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/2/2023/7840 2. Date of Issuence 13/05/2023

3. Application No.: 21-4/1195/OR/MIN/2017 4. Category:
(GWRE 2020)

Safe

5. Project Status: Existing With Additional Ground Water 
Requirment

6. NOC Type: Renewal

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 m³/year m³/day m³/year m³/day m³/year

146.00 143080.00 246.00 89790.00

10. Details of ground water abstraction /Dewatering structures

DW DCB BW TW MP MPu DW DCB BW TW MP MPu

Abstraction Structure* 0 0 4 0 0 0 0 0 0 0 0 0

Dewatering Structure* 0 0 0 0 0 0 0 0 0 0 1 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.): 286160.00

12. Number of Piezometers(Observation wells) to be 
constructed/ monitored & Monitoring mechanism.

No. of Piezometers Monitoring Mechanism

Manual DWLR** DWLR With Telemetry
**DWLR - Digital Water Level Recorder 1 0 1 0

(भूजल निकासी हेतु æिाčनȅ ŮमाĆ čũ)
NO OBJECTION CERTIFICATE (NOC) FOR GROUND WATER ABSTRACTION

Total Existing No.:4 Total Proposed No.:1

भारत सरकार
ÿĕ Ěİƅ मŃũाĕय

ÿĕ सŃसाधन, नदी विकास
õर úŃúा सŃरƗĆ विभाú

कĸȾीय भĳवम ÿĕ ŮावधकरĆ
Government of India 
Ministry of Jal Shakti

Department of Water Resources,
River Development & Ganga Rejuvenation

Central Ground Water Authority
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Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
________________________
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 (Compliance Conditions given overleaf)

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

(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
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Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
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M/s Joda East Iron Mine 
(M/s TATA Steel Limited) 

District - Kendujhar,  

State - Odisha-758 034. 

 
Ground Water Table Measurement 

March-2024 

 
 

 

               
                                   Verified by                      Authorized Signatory 

         
                Snehal Raut     Dr. (Mrs.) S. D. Garway 

   Deputy Technical Manager                                      Quality Manager 

----End of Report---- 

 
 

 
 

 
 
 
 
 

Sl. 
No. 

Village Name 
Date of 

Measurement 
Details of location 

Static Water Level 
from Measuring Point 

in Mtrs. (Level in 
mbmp) 

Measuring 
Point i.e. MP 

distance above 
ground level in 

Mtrs. (magl) 

Water level 
Below Ground 

Level in  
Mtrs. = mbmp - 

magl 

1 Khuntapani Basti 18/03/2024 Dugwell near School 4.92 0.80 4.12 

2 Komar Joda Basti 18/03/2024 Dugwell near Road 6.13 0.80 5.33 

3 Hudi Sahi Basti 18/03/2024 
Dugwell 

(Mr. Jagbandhu Nayar) 
6.04 0.80 5.24 

4 Banaikala Basti 18/03/2024 Gov. Dugwell 4.87 0.70 4.17 

5 
Ramjan Hutting 

Basti 
18/03/2024 Dugwell 5.26 0.50 4.76 
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BY REGO. POST WITH AD

CONSENT ORDER

[DEPARTMENT OF FOREST, ENVIRONMENT & CLIMATE CHANGE, GOVERNMENT OF ODISHA]
A/118, Nilakantha Nagar, Unit-VIII, Bhubaneswar-751012

Phone-2561909, Fa: 2562822, 2560955 E-mail: paribesh1@ospcboard_org, Website: yww.ospcboard_org

JODA WEST MANGANESE MINES OF MIS. TATA STEEL LIMITED%_.,5e ls,.L,1,
STATE POLLUTION CONTROL BOARD, ODISHA

6ors7
6@a@si
qr

CONSENT ORDER

IND-I-CON- 186

CONSENT ORDER NO. 67

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.3236687,_ Dated 02.12.2020 and your 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: JODA WEST MANGANESE MINES OF MIS. TATA STEEL LTD.

Name of the Occupier & Designation: SRI AWN ISH KUMAR, CHIEF AND AGENT

Address: AT/PO; BICHHAKUNDI,_VI:JQDA, DIST: KEONJHAR, PIN:758034

This consent order is valid for the period up to 31/03/2026.
This consent order supersedes the earlier consent order issued vide letter No. 5334, dated27.03.2021.

Details of Products Manufactured

Details of Mineral Handling Plants /Units

SI. No Product Quantity
01. Manganese Ore 0.18 MTPA

01 Operationofstationery screeningplant 1X70 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.
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A. 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 Oil& BOD

KL/hr (mg/l) Grease (mg/I)
(mg/I)

01 Septic tank Soak pit - 5.5-9.0 200 -- 100

(Domestic
effluent)

02 Mine drainage On Jandl 19634 5.5-9.0 100 10 -
water/ surface inland (Monsoon (Rainy

runoff/other surface period) day

wastewater water body.
50(Non
Rainy
day)

B. Emission permitted through the following stack subject to the prescribed
standard

Chimney Description Stack Quantity of
Stack No. of Stack height emission

(m)

Prescribed Standard

PM
(mg/Nm?)

C. Disposal of solid waste permitted in the following manner

SI. Type of Solid Quantity Quantity Quantity Quantity Description of

No. waste generated to be to be disposed disposal site.
(TPD) reused reused off

on off (TPD)
site(TPD) site(TPD)

01 Top soil & As per -- -- -- As per

over burden approved approved
mining mining plan

plan
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D. GENERAL CONDITIONS FOR ALL UNITS

1. 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 review/variation/revocation of the consent order
under section 27 of the Act of Water (Prevention & Control of Pollution) Act 1974 and section 21 ot Ar (Prevention & Control c! Pollution) Act,
1981 and to make such variations as deemed fit for the purpose of the Acts.

2. The industry would immediately submit revised application for consent to operate to this Board in the event of any change in the quantity and
quality of raw material I and products / manufacturing process or quantity /quality of the effluent rate of emission / air pollution control equipment/system etc.

3. The applicant shall not change or alter either the quality or quantity or the rate of discharge or temperature or the route of discharge without the
previous written permission of the Board.

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

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

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

7. This consent does not authorize or approve the construction of any physical structure or facilities or the undertaking of any work in any naturalwater course.

8. The applicant shall display this consent granted to him in a prominent place for perusal of the public and inspecting officers of this Board.

9. An inspection book shall be opened and made available to Board's Officers during the visit to the factory.

1 O The applicant shall furnish to the visiting officer of the Board any information regarding the construction, installation or operation of the plant or of
effluent treatment system / air pollution control system / stack monitoring system any other particulars as may be pertinent to preventing andcontrolling pollution of Water/ Air.

11. Meters must be affixed at the entrance of the water 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.

12 Separate meters with necessary pipe-line for assessing the quantity of water used for each of the purposes mentioned below:

a) Industrial cooling, spraying in mine pits or boiler feed,
b) Domestic purpose
c) Process

13. The applicant shall display suitable caution board at the lace where the effluent is entering into any water-body or any other place to be indicated
by the Board. indicating therein that the area into which the effluents are being discharged is not fit for the domestic use/bathing.

14 Storm water shall not be allowed to mix with the trade and/or domestic effluent on the upstream of the terminal manholes where the nowmeasuring devices will be installed.

15. The applicant shall maintain good house-keeping both within the factory and the premises. All pipes, valves, sewers and drains shall be leak
proof. Floor washing shall be admitted into the effluent collection system only and shall not be allowed to find their way in storm drains or openareas.

16. The applicant shall at all times maintain in good working order and operate as efficiently as possible all treatment or control facilities or systems
install or used by him to achieve with the term(s) and conditions of the consent.

17. Care should be taken lo keep the anaerobic lagoons. if any, biologically active and not utilized as mere stagnation ponds. The anaerobic lagoons
should be fed with the required nutrients for effective digestion. Lagoons should be constructed with sides and bottom made impervious.

18. The utilization of treated effluent on factory's own land, if any, should be completed and there should be no possibility of the effluent gaining
access into any drainage channel or other water courses either directly or by overflow.

19. The effluent disposal on land, if any, should be done without creating any nuisance to the surroundings or inundation of the lands at any time.

20. If at any time the disposal of treated effluent on land becomes incomplete or unsatisfactory or create any problem or becomes a matter of dispute,
the industry must adopt alternate satisfactory treatment and disposal measures.

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

22. The effluent treatment units and disposal measures shall become operative at the time of commencement of production.

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

24 The applicant shall provide all facilities and render required assistance to the Board staff for collection of samples / stack monitoring / inspection.
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25 The applicant shall not change or alter either the quality or quantity or rate of emission or install, replace or alter the air pollution control equ,pmeni
or change the raw material or manufacturing process resulting in any change in quality and/or quantity of emissions, without the previous written

permission of the Board.

26 NO control equipments or chimney shall be altered or replaced or as the case may be erected or re-erected except with the previous approval of

the Board.

27 The liquid effluent arising out ot the operation of the air pollution control equipment shall a 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).

28 The stack monitoring system employed by the applicant shall be opened for inspection to this Board at any time.

29 There shall not be any fugitive or episodal discharge from the premises.

30. In case of such episodal discharge/emissions the industry shall take immediate action to bring down the emission within the limits prescribed by
the Board in conditions/stop the operation of the plant. Report of such accidental discharge /emission shall be brought to the notice of the Board

within 24 hours of occurrence.

31 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 pollution control equipments, location, inspection chambers, sampling port holes shall be made easily

accessible at all times.

34. The solid waste such as sweeping, wastage packages, empty containers residues, sludge including that from air pollution control equipments
collected within the premises of the industrial plants shall be disposed off scientifically to the satisfaction of the Board, so as no to cause fugitive

emission, dust problems through leaching etc., of any kind. ·

33 The industry has to ensure that minimum three varieties of trees 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 stipulated over and above the bulk plantation of trees in that

area.

32 Any upset condition in any of the plant/plants of the factory which is likely to result in increased effluent discharge/emission of air pollutants and /
or result in violation of the standards mentioned above shall be reported to the Headquarters and Regional Office of the Board by fax / speed post

within 24 hours of its occurence.

35. All solid wastes arising in the premises shall be properly classified and disposed off to the satisfaction of the Board by:
i) Land fill in case of inert material, care being taken to ensure that the material does not give rise to leachate which may percolate into

ground water or carried away with storm run-off.
ii) Controlled incineration, wherever possible in case of combustible organic material.
iii) Composting, in case of bio-degradable material.

36 Any toxic material shall be detoxicated if possible, otherwise be sealed in steel drums and buried in protected areas after 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 obtained for handling and disposal of hazardous wastes.

37. It due to any technological improvement or otherwise this Board is of opinion 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.

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

expiry period of this consent.

39. The Board reserves the right to review, impose additional conditions or condition, revoke change or alter the terms and conditions of this consent.

40 Notwithstanding anything contained in this conditional letter of consent, the Board, reserves to it the right and power under section 27(2) of the
Water (Prevention & Control of Pollution) Act, 1974 to review any and/or all the conditions imposed herein above and to make such variations as

deemed fit for the purpose of the Act by the Board.

43. The Board reserves the right to revoke/refuse consent to operate at any time during period for which consent is granted in case any violation is

observed and to modify/ stipulate additional conditions as deemed appropriate.

42 In case the consent fee is revised upward during this period, the industry shall pay the differential fees to the Board (for the remaining years) to
keep the consent order in force. If they fail to pay the amount within the period stipulated by the Board the consent order will be revoked without

prior notice.

41. 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, 1974 and section 21 A of Air (Prevention & Control of Pollution) Act, 1981
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GENERAL CONDITIONS FOR UNITS WITH INVESTMENT OF MORE THAN Rs 50 CRORES, AND 17 CATEGORIES OF HIGHLY
POLLUTING INDUSTRIES (RED A).

1. The applicant shall analyse the emissions every month for the parameters indicated in TABLE. B & C as mentioned in this order and shall furnishthe report thereof to the Board by the 10" of the succeeding month.

2. The applicant shall provide and maintain at his own cost three ambient air quality monitoring stations for monitoring Suspended Paruculate Ma±4,
Sulphor Dioado, Oxides o Nitrogen, Hydro-Carbon, Carbon-Moni ide and monitor the same once in a day/week/fortnight/month. The 8an4
collected shall be maintained in a register and a monthly extract be furnished to the Board.

3. The applicant shall provide and maintain at his own cost a meteorological station to collect the data on wind velocity, direction. temperature,
humidity, rainfall, etc. and the daily reading shall be recorded and the extract sent to the Board once in a month.

4. The applicant shall forward the following information to the Member Secretary, State Pollution Control Board, Odisha, Bhubaneswar regularly.
a. Report of analysis of stack monitoring, ambient air quality monitoring meteorological data as required every month.b. Progress on planting of trees quarterly.

a. Performance/ progress of the treatment plant.
b. Monthly statement of daily discharge of domestic and/or trade effluent.

5. The applicant shall install mechanical composite sampling equipment and continuous flow measuring I recording devices on the effluent drains oftrade as well as domestic effluent. A record of daily discharge shall be maintained.
6. The following information shall be forwarded to the Member Secretary on or before 101" of every month.

7. Non-compliance with effluent limitations

a) If for any reason the applicant does not comply with or is unable to comply with any effluent limitations specified in this consent, the
applicant shall immediately notify the consent issuing authority by telephone and provide the consent issuing authority with thefollowing information in writing within 5 days of such notification.

i) Causes of non-compliance

i) A description of the non-compliance discharge including its impact on the receiving waters.

ii) Anticipated time of continuance of non-compliance if expected to continue or if such condition has been corrected theduration or period of non-compliance.

iv) Steps to be taken by the applicant too prevent the condition of non-compliance.

· iii) Steps taken by the applicant to reduce and eliminate the non-complying discharge and

b) The applicant shall take all reasonable steps to minimize any adverse impact to natural waters resulting from non-compliance with
any effluent limitation specified in this consent including such accelerated or additional monitoring as necessary to determine thenature and impact of the non-complying discharge.

Rotation of crops

c) Nothing in this consent shall be construed to relieve the applicant from civil or criminal penalties for non-compliance whether or not
such non-compliance is due to factors beyond his control, such as break-down, electric failure, accident or natural disaster.

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

9. The addition of various treatment chemicals should be done only with mechanical dosers and proper equipment for regulation of correct
dosages determined daily and for proper uniform feeding. Crude practices such as dumping of chemicals in drains or sumps or trickling of acidsor alkalies arbitrarily and utilizing poles for stirring etc. should not be resorted to.

10 In the disposal of treated effluent on land for irrigation, the industry shall keep in view of the need for;

Change of point of application of effluent on land

A portion of land kept fallow.

11. The adoption of these would avoid soil becoming sick or slate, the industry may ensure this in consultation with the Agriculture Department.

12. It is the sole responsibility of the industry to ensure that there are no complaints at any time from the royals in the surrounding areas as a resultof discharge of sewage or trade effluent if any.

13. Proper housekeeping shall be maintained by a dedicated team.

14 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 (including night hours) and should be in a position to explain the status of operation of the pollution control

measures to the inspecting officers of the Board at any point of time. The name of these persons with their contact telephone numbers shall be
intimated to the concerned. Regional Officer and Head Office of the Board and in case of any change in the team it shall be intimated to theBoard immediately
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E. SPECIAL CONDITIONS:

1) 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.

2) 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.

3) The validity of the Consent to Operate is subject to availability of valid mining scheme
from IBM, Govt. of India.

4) Mining operation is subject to availability of all other statutory clearances.
5) Drills shall either be operated with dust extractors or equipped with water injection

system to minimize dust generation in the work environment.
6) Controlled blasting shall be practiced to minimize generation of dust and fly rocks
7) Regular water sprinkling shall be carried out in critical areas prone to air pollution

such as around crushing and screening plant. Water sprinkling shall also 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.

8) 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.
9) 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.

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

11) 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.

12) Four Ambient Air Quality Monitoring Stations shall be established in core zone and
buffer zone for monitoring of ambient air quality and location of the stations shall be
decided in consultation with the Regional Officer, State Pollution Control Board
based on the metrological data, topographical features and environmentally and
ecologically sensitive targets.

13) 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.

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

15) 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.
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6.5 -9.0
<100 mg/I
30 mg/I
<1000 MPN/100 ml.

BOD
Fecal Coliform

16) 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.

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

18) 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.

19) 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.

20) 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.

21) 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. The treated
wastewater quality of STP shall remain within the following standards and shall be
used for plantation:

pH
TSS

22) 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 (SI No. 2) of the consent order.

23) Regular monitoring of water quality of upstream and downstream of surface water
bodies existed if any within 5 Km shall be carried out once in every month and
record shall be maintained and submitted to the State Pollution Control Board once
in every year. Monitoring shall be carried out through MoEF& CC accredited
laboratory.

24) Regular monitoring of ground water level 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.

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

26) Adequate measures shall be taken for control of noise levels below the following
limits.

(6.00 AM- 9.00 PM) - Leq 75 dB(A)
(9.00PM - 6.00 AM) - Leq 70 dB(A)
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27) 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.

28) 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.
29) 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.
30) The environmental statement report for the financial year ending 31 March shall be

submitted to the Board in Form-Von or before 30" September every year.

TO,

574
ECRETARY

STATE POLLUTION CONTROL BOARD, ODISHA

SRI AWNISH KUMAR, CHIEF AND AGENT
JODAWEST MANGANESE MINES OF
MIS. TATA STEEL LIMITED,
AT/PO: BICHHAKUNDI, VIA: JODA
DIST: KEONJHAR, PIN-758034

Memo No. /Dt. /

Copy forwarded to :
i) Regional Officer, State Pollution Control Board, Keonjhar
ii) District Collector, Keonjhar
iii) Director of Mines, Govt. of Odisha, Bhubaneswar
iv) Director, Environment-cum-Special Secretary, F & E. Dept. Govt. of Odisha,

Bhubaneswar.
v) DF.O, Keonjhar
vi) Deputy Director of Mines, Joda
vii) Addi. Chief Env. Engineer, (Hazardous Waste Management Cell)
viii) Sr. Env. Scientist, Central Lab. SPCB, Bhubaneswar
ix) Consent Register

~
CHIEF ENV. ENGINEER (M)

STATE POLLUTION CONTROL BOARD, ODISHA
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SI.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 Solids (mg/I) 100 600 200 For process
wastewater - 100

b. For cooling water
effluent 10% above
total suspended matter
of influent.

3 Particular size of SS Shall pass 850 ----- ------ ------

5. pH value 5.5 to 9.0 5.5 to 9.0 5.5 to 9.0 5.5 to 9.0

6. Temperature Shall not exceed ------ -------- Shall not exceed 5°c
5°c above the above the receiving water
receiving water temperature
temperature

7 Oil & Grease mg/I max. 10 20 10 20

8. Total residual chlorine 1.0 ---- ------ 1.0
9. Ammonical nitrogen (as 50 50 ------ 50

N) mg/I max.

10. Total Kajeldahl nitrogen 100 ---- ------ 100
(as NH,) mg/1 max.

11. Free ammonia (as NH,) 5.0 ---- ------ 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 ---- ------ 250
Demand, mg/1 max.

14. Arsenic (as As) mg/1 0.2 0.2 0.2 0.2max.

15. Mercury (as Hg) mg/1 0.01 0.01 ------ 0.001max.

16. Lead (as pb) mg/1 max. 01. 1.0 ------ 2.0
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17. Cardmium (as Cd) mg/1 2.0 1.0 ------ 2.0max.

18. Hexavalent Chromium 0.1 2.0 -------- 1.0(as Cr+ 6) mg/I max.
19. Total Chromium (as Cr) 2.0 2.0 --------- 2.0mg/l max.

20. Copper (as Cu) mg/I 3.0 3.0 --------- 3.0max.

21. Zinc (as Zn) mg/I max. 5.0 15 --------- 15

22. Selenium (as Sc) mg/I 0.05 0.05 --------- 0.05max.

23. Nickel (as Nil) mg/I max. 3.0 3.0 --------- 5.0

24. Cyanide (as CN) mg/l 0.2 2.0 0.2 0.02max.

25. Fluoride ( as F) mg/I 2.0 15 --------- 15max.

26. Dissolved Phosphates 5.0 ------ --------- --------(as P) mg/I max.
27. Sulphide (as S) mg/I 2.0 -------- --------- 5.0max.

28. Phennolic compounds 1.0 5.0 --------- 5.0as (CH,OH) mg/I max.
29. Radioactive materials

a. Alpha emitter 10' 10' 10° 10'micro curie/ml.
b. Beta emitter 10° 10° 10' 10°· micro curie/ml.

30. Bio-assay test 90% survival of 90% survival 90% survival 90% survival of fish afterfish after 96 of fish after of fish after 96 hours in 100% effluenthours in 100% 96 hours in 96 hours in
effluent 100% 100%

effluent effluent
31 Manganese (as Mn) 2 mg/I 2 mg/I --------- 2 mg/I

32. Iron (Fe) 3 mg/I 3 mg/l --------- 3 mg/I

Vanadium (as V) -33. 0.2 mg/I 0.2 mg/I --------- 0.2 mg/I

34. Nitrate Nitrogen 10 mg/I -------- --------- 20 mg/I
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NATIONAL AMBIENT AIR QUALITY STANDARDS

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

kk

K

SI. Pollutants Time Concentrate of Ambient Air
No. Weighed

Average Industrial Ecologically Methods of
Residential, Sensitive Measurement
Rural and Area (notified
other Area by Central

Government)
(1) (2) (3) (4) (5) (6)
1. Sulphur Dioxide Annual* 50 20 -Improved west and

(SO,) g/m? Gaeke
24 Hours** 80 80

- Ultraviolet fluorescence
2. Nitrogen Dioxide Annual* 40 30 - Modified Jacob &

(NO), g/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

3PMag/m
4. Particulate Matter Annual* 40 40 -Gravimetric

(size less than - TOEM
2.5m) or PM,e 24 Hours** 60 60 - Beta Attenuation
ua/m°

5. Ozone (0,) g/m 8 Hours** 100 100 - UV Photometric
- Chemiluminescence

1 Hours 180 180 - Chemical Method
6. Lead (Pb) g/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 (NH,) Annual* 100 100 -Chemiluminescence
ug/m? - lndophenol Blue Method

24 Hours 400 400
9. Benzene (CeHe) Annul* 05 05 -Gas Chromatographyg/m? based continuous

analyzer
- Adsorption and
Desorption followed by
GC analysis

10. Benzo (a) Pyrene Annual* 01 01 -Solvent extraction
(BaP)-Particulate followed by HPLC/GCphase only, ng/m analysis11. Arsenic (As), ng/m Annual* 06 06 -AAS/ICP method after

sampling on EPM 2000 or
equivalent filter paper12. Nickel (Ni), ng/m Annual* 20 20 -AAS/ICP method after
sampling on EPM 2000 or
equivalent filter paper..

































































































































































































































































































































































































































































































































































































































































































































Photographs of Fugitive Dust control Measures deployed at site 
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1.0     ABBREVIATIONS 

 

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 

WBV Whole Body Vibration 

ISO International Organization for Standardization 

Km Kilometer 

m/s2 meter per second square 

MTPA Million Metric Tonnes Per Annum 

MMR Metalliferous Mines Regulations 

MW Mega Watt 

NH National Highway 

OSHA Occupational Safety and Health Administration 

Pvt. Ltd. Private Limited 

TLV threshold limit value 

WD Wheel Dozer 

JWIMM Joda West Iron & Mn Mine 
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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 inte gral part  of the 

Occupational  Health  Surveillance  strategies of the company.  A robust 

management system framewor k and a sound safety governance structure drive 

our health and safety measures.  To achieve our objective of Zero LTI (Loss time 

injury),  six long-term safety strategies are being i mplemented across Tata Steel .  

Tata Steel  Limited (hereinafter  referred to as “The Company”)  has engaged M/s 

Tecorfin Consultants Private Limited for undertaking detaile d assessment of such 

exposure especially for the representative sampl ing subjects for different types  

of HEMM operators  deployed at the mines.  M/s Tecorfin Consulta nts Pvt.  Ltd.  has 

collaborated with M/s Startech  Laboratory Private Limited,  one of the r ecognized 

laboratories by ISO 9001-2015, ISO 45001:2018, Directorate -General of  Mines  

Safety,  Directorate General  Factory Advice Service and Labour Insti tute and 

Drugs Control  Administration,  Telengana State,  etc .  The Present study has been 

conducted for 05 HEMM operators deployed at Joda West Iron & Mn Mine and 

were tested for their e xposure  to Whole Body Vibration as  well  as Hand Arm 

Vibration.  The sampling and data c ol lection has been carried out  by  Startech 

Laboratory using calibrated sensors and instruments .  The collected data has 

been processed for estimating the Exposure Level a nd comparison has  been done 

with applicable ISO standards.  The assessment reveals that al l  the five identified 

HEMMs conforms to satisfactory Ergonomics as far as triaxial  vi bration exposure 

for both Whole Body Vibration as well  as  Hand Arm Vibrations are concerned.  

The observed values are well  wit hin the exposure action value of 2.5m/s 2  and 

0.5m/s 2  for  HAV and WBV respecti vely.   

PROJECT DESCRIPTION:  

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. I t  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 bil l ion (INR 

117,420 crore) in FY17. Tata Steel Grou p is  spread across five continents with a n 

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 ‘Industr y Leader’  in ‘Steel 

category’  by Dow Jones Sustainabilit y 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 Insti tute (2016),  IIM 

Sustainability Award (2015),  among several others.  

Tata Steel Ltd (TSL) was established in India as Asia ’s  f irst integrated private 

steel company in 1907. Established in 1907, the Group’s vision is  to be the world 

steel industry benchmark in “Value Creation” and “Corporate  Citizenship”  

through the excellence of  its  people,  its  innovative approach and overall  conduct.  

Responsible mining as a policy is  the s ingle most important reason for the 

sustained growth and prosperity of Tata Steel for over a  century.  Tata Steel ’s  

Raw Material  operations are spread across Ind ia and Canada an d helps the 

company to be self -  sufficient in steel  production and operating captive mines 

that help to maintain cost -  competitiveness and production efficiencies through 

an uninterrupted supply of ra w materials .   

Tata Steels Raw Materials operations in India are mainly dealing with four broad 

minerals  –  Iron ore,  Chromite,  Manganese and Coal.  The chromite and manganese 

mines and associated al loy making operations have been amalgamated under the 

'Ferro Alloys  & Minerals Division'  that acts as a  separate strat egic business unit.  

Iron-ore and coal being the two key raw materials for  steel making,  efficient and 

scientific  mining operat ions give us a  competitive edge in steel  production.   

With an annual  produ ction of  360,000 MT, the Ferro Alloys an d Minerals  Divis ion 

(FAMD) is  the largest  non-steel  business unit of  Tata Steel ,  operating chrome and 

manganese ore reserves in Odisha.  Manganese ore requirement of company is  

met from Bamebari  Iron & Manganese Mine,  Joda West  Iron & Manganese Mine,  

Tiringpahar Iron & Manganese Mine,  and Khondbond Iron & Manganese Mine.  

The company is  operating four manganese mines i n 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 Joda West  Iron & 

Manganese Mine operated over mine lease area of  1437.719ha.  The mining 

history of  Joda West Mine is  since 1930 when the first  lease was granted by the  
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then Maharaja of  Keonjhar.  The Joda West  mining lease is  located at  Bichhakundi,  

Kundurpani,  Banspani vil lages at  Barbi l  tahasil  in Champua sub -division of 

Keonjhar district in the state of Odisha.  The entire lease o f 1437.719ha is  

bounded within Latitude from 21°58’00” N to 22°02’00” N and between Longitudes: 

85°23’00” E to 85°26’00” E.  The area falls  under survey of  India Topo sheet  Nos.  73 

G/5 & 73 F/8 (New Topo shee t Nos.  F 45N5 & F45H8).  The location of  the JOda 

West Mines  is  indicated in the I NDEX MAP as  follows:  

 

                      Fig.1 INDEX MAP 

The Joda West 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 
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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  

180000 Tonnes Per Annum.  

Table.1: Salient Features of Joda West Iron & Mn Mine  

Project Location 

Village Bichhakundi, Banspani, Kundurpani  

Tehsil Barbil (Champua Sub Division) 

District Kendujhar 

State Odisha 

Latitude 21°58’00” N to 22°02’00” N 

Longitude 85°23’00” E to 85°26’00” E 

Elevation / Altitude  561 metres (1,841 feet) Approx. 

Nearest Town Barbil 

Nearest City Kendujhar Approx. 60 km 

Nearest Road 
Joda- Kendujhar, NH-215 
Approx. 2 km 

Nearest Highway NH-215 Approx. 2 km 

Nearest Railway Station BARABIL Railway Station Approx. 9 km 

Nearest Airport Bhubaneswar Airport Approx. 285 km 

 
Mining Operation at Joda West Iron & Manganese Mine is  governed by variou s 

environmental  and social  policies,  applicable permits,  legislations,  rules,  and 

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

 

An Environmental  Management Cell  and Safety Task Force has been established 

for identifying various hea lth and safety related obligations to be  fulfi l led by the 

organization.  The team has been  established with prime objectives of  identifying 

the legal  compliance imperatives having their genesis from different 

https://www.google.com/search?rlz=1C1CHBD_enIN959IN959&sxsrf=ALiCzsZE6ZVvbW1WgLzUW6X50bGQNyZMkQ:1653387050285&q=Kendujhar&stick=H4sIAAAAAAAAAONgVuLUz9U3SK8oyq5cxMrpnZqXUpqVkVgEANsTx1MZAAAA&sa=X&sqi=2&ved=2ahUKEwjvxLve8vf3AhXPCrkGHaQhDukQmxMoAXoECFUQAw
https://www.google.com/search?rlz=1C1CHBD_enIN959IN959&sxsrf=ALiCzsZE6ZVvbW1WgLzUW6X50bGQNyZMkQ:1653387050285&q=Kendujhar&stick=H4sIAAAAAAAAAONgVuLUz9U3SK8oyq5cxMrpnZqXUpqVkVgEANsTx1MZAAAA&sa=X&sqi=2&ved=2ahUKEwjvxLve8vf3AhXPCrkGHaQhDukQmxMoAXoECFUQAw
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national and international legislations and /or commitments  to which Tata is  

obliged.  

The mine management  keeps on monitoring all  such aspects  (He alth & 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 gov erning legislations framed by Directorate 

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 (Vibration): The vibration exposure 

limits of the operator and passengers shall  comply with the acceptance  criteria 

specified in ISO 2631:2014 or its  revised version or any internationally accepted 

standards.   

 

❖ DGMS Tech Circular No.1 of 2018 (Standards and Safety Provisions of Diesel Equipment for using 

in belowground coal and Metalliferous mines) 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 and Safety Provisions of Diesel Equipment for using in belowground coal and 

Metalliferous mines (2018) Ref. 10.7 (Vibration): Non-destructive testing of  al l  the load 

carrying members of  the equipments ,  where safety of  the persons is  involved,  and 

whole body vibrations study shall  be conducted for operator  comfort,  once in every 

one year conforming to any internationally accepted standards,  from any Govt .  

approved test  house or NABL accredited laboratory  subject to confirmation of its  

abil ity  to conduct  such t ests .   

 

❖ 11th National safety Council Recommendation (DGMS-Reference Clause-1.10.2) It  is  

imperative for undertaking machine induced  vibration and associated exposure for 

the dumper operators,  Dozer operators,  sorting yard workers,  Dril l  Operators,  and 

others as  per their  oc cupation.   

 

 

As stated above ,  the company has  engaged M/s Tecorfin Consultants Pvt.  Ltd.  for  

undertaking a detai led exposure assessment of  such operators 
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engaged in various mining oper ations.  M/s Tecorfin Consultant Pvt.  Ltd (First  

Party) has col laborated with M/s Startech Laboratory Pvt .  Ltd ,  having i t ’s  test  

house recognized by DGMS, by means of  subletting provision s.    

 

 3.0     SCOPE & METHODOLOGY   

The current assessment has been outsourced for a period of one year i .e for FY 

2022-2023. The Assessment shall  be carri ed out by Startech Laborat ory Private 

Ltd.  for all  the four manganese leases of the company.  The assessment shall  be 

conducted in two phases at  an interval  of  six months.  Each phase of  surveillance 

shall  cover around 5 representative HEMM operators preferable selected from all  

the class of HEMMs deployed on site.  The agency shall  undertake testing of  the 

operators for their exposure to Whole Body Vibration as well  as Hand Arm 

Vibration induced due to operation of the Machines.  The Sampling even t for  one 

person was ensured for at  least 30 minutes each for WBV and HAV. The properly 

calibrated equipment was  used and then data collected is  analyzed as per ISO 

2631:2014 standards  for estimation of  the following parameters:  

A) Daily vibration exposure,  A (8) measured in terms of  acceleration i .e  m/s²,   

B) Daily Vibration Dose Value (VDV) in m/s 1 . 7 5 ,  

 

METHODOLOGY: Vibration Exposure Monitoring:  Despite modern technology,  

many workers who operate powered hand tools or other heavy machinery are 

subjected to the exposure of vibration during th eir  normal  working hours.  This 

will  lead to development of  injuries and/or disorders related to vibration 

exposure.  

Vibration exposure is  of  two types  

1.  Hand Arm Vibration  

2.  Whole Body Vibration 

Hand-Arm Vibration  is  defined as the transmission of sinusoidal vibration from 

a too l  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 to ol  while in use to determine 

the acceleration levels transmitted to the worker.  

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 
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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 ha ving 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.   

  

                                 

Each part  of  the human body  has  its  own resonance frequency;  therefore,  it  reacts 

differently to different frequencies.  Above 100 Hz,  thi s 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 mod e 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 herniat ions,  may accelerate degenerative 

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

lumbar discs.   Recent studies ha ve indicated that female workers who become 

pregnant and are exposed to WBV can possibly ha ve added risk factors  such as 

miscarriages and other gynecological  disorders.  A prolonged exposure to vi bration 

can adversely affect the comfort,  ef ficiency,  safety,  health and wellbeing of 
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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  conti nuous vibration,  produces  high 

levels  of vibration that ca n cause permanent damage to one ’s back.   The risk of  

permanent damage also depends on a number of other factors.  Final ly,  awkward 

postures and manual  cargo handling in addition to WBV exposure tend to exacerbate 

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

follows:  

•  Low frequency vibration ca used by machinery.  

•  High frequency vibration from engine and transmission  

•  Shock from running into potholes or obstacles  

•  Poor ergonomic design of  cabs,  seats and contro ls  

•  Individual  susceptibi lity -  general  f itness,  being o verweight and choice of 

leisure pursuits  

 

3.2 SAMPLING SELECTION CRITERIA:  

 
The preliminary task of  identifying sampling subject  was ensured with the  

support of Mines Manager s of  individual mines.  All  the types of f leet were 

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

 

of  HEMMs.  All  the identified operators  of  the HEMMs were briefed on  the 

procedure of  sampling especially w.r. t  correct posture of  instal lation of sensors  

and proper care of th e same during sampling.  The following list of  HEMMs were  

identified for the purpose of f irst phase of  samp ling and the same is 

summarized as follows:  
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Table.  2 :  Sampling Selection Criteria  

Sl .No SELEC TED 

HEMM/ HEMM ID  

OPERATO R ’s  NAME  

GATE PASS  NO .  

AGE  

(Yrs)  

WORK PL ACE  

01 Dumper 

(OD09 W 1177) 

Mr.  Trilochan Prusty  

GP- TSP/647865/1121  

30 GG Quary 

02 Dumper  

(OD09 W 1177) 

Mr.  Shyam Sundar 

Karua  

GP- TSP/554376/0821  

39 GG Quary 

03 Dozer 

(BD 85)  

Mr.  Shrihari  Mahanta  

GP- TSP/818598/0122  

43 GG Quary 

04 Loader 

(OD09 G 8571)  

Mr. Tapas Kumar Lohar 

GP- TSP/725318/1221 

23 GG Quary 

05 Driller (CD 450)  Mr.  Kishore Ch. 

Mahakud  

GP- TSP/650365/1121  

28 GG Quary 

 

All  the above mentioned HEMM operators wer e assessed for their exposure to the 

machine induced vibrations and shocks  for both HAV as well  as WBV.  

 

The vibration monitoring is  done to assess the operator's  exposure vibration 

hazard to which they are exposed during their operational act ivity.  The effect of  

exposure sometimes is  reflected in a lat er stage adding owes to their comfort and 

efficiency.  This monitoring would help TATA Steel in assessing the present 

exposure level and accordingly identify areas for corrective ac tions.  The 

emphasis was laid upon all  types of  activities such as OB Transpo rtation,  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.                                                              

              

4.0 INSTRUMENTATION:  

The HAVPro is  a compact,  l ightweight,  ful ly integrated 3 -channel instrument for  

obtaining tri -axial  vibration measurements.  This monitor is  the 
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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 e xposure variations over time.  

 

The HAVPro conforms to the requirements of the latest  human vibration 

measurement standards including the new EU Vibration Directive 2002/44/EC 

dated June 2002,  ISO 5349 -2001,  ISO 2631, ISO 8041 Type 1,  ANSI S3.18,  ANSI  S  

3.34,  and ACGIH 200 5 WBV & HAV Threshold Limit  Values.  

 

HAVPro Whole-Body Vibration Kit  –  Includes 072-001 HAVPro Personal Human 

Vibration Monitor,  072-011 3-Axis  Seat  Pad Accelerometer and 072 -007 Sensor 

Cable.  

Instrument   :  Vibration Monitor  

Make     :  Quest  Technologies,  Inc.  

Model    :  HAVPro,  Quest  Technologies,  Inc.  

Serial  no    :  07114, 07123 & 06011 

 
5.0 TECHNICAL SPECIFICATIONS:  

 

5.1       Standard Sensors 

Whole Body Sensor :  Part No.  072-011 voltage mode tr i-axial  seat pad 

accelerometer,  100mV/g sensitiv ity 

W-B RMS Range :  0.001 m/s2 to 500 m/s2, dependent upon gain setting  

W-B Peak Range :  0.2 m/s2 to 700 m/s 2,  dependent upon gain setting  

 

5.2       Measurements: 

Whole body Vibration :  Arms, A m i n ,  A m a x ,  A e q ,  A m p ,  PEAK,  CF m p ,  CF,  VDV, Time 

History 

Dynamic Range :  60dB 

Frequency Range :  0.5 –  3000 Hz +/-  5% 0.3 –  5000 Hz +/- 10% 

Sampling Rate :  14,400 Hz F FREQUENCY WEIGHTINGS 

 

5.3       Frequency Weighting: Whole-Body: Wb, Wc, Wd, We, Wg, Wj, Wk, WB 

MEMORY STORAGE :  Setups: Up to  10 User-defined setup fi les ,  Data Files: Up to 100 

data fi les ,  Time History:  Interval lengths of 1,  2 ,  5,  10,  20,  30 or 60 
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X – Axis   Back to Chest 

Y – Axis   Right to Left 

Z - Axis   Foot to Head 

X 

X 

X 

Y 

Y 
Y 

Z 

seconds.  Up to 120  intervals per data fi le  with Arms and PEAK/interval .  Up to 240 

intervals per data fi le 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 direc tion,  

▪  Vibration is  produce d in total  of  three  axes of potential  movement  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

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 BEIs) 

Monitoring and assessment methodology a dapted as per ISO 2631  

 

 

Table. 3: Applicable Standards for Vibration Exposure 

8-Hr Daily                           

Exposure Limits  
Action Value Limit Value  

Hand-Arm 2.5 m/s2 5 m/s2 



Vibration Monitoring Report           April 2022    

 

 14  

 

 

8-Hr Daily                           

Exposure Limits  
Action Value Limit Value  

Whole-Body 0.5 m/s2 1.15 m/s2  

Whole-Body 

(vibration 

dose) 

9.1 m/s1.75  21 m/s1.75 

 

9.0 DEFINITIONS: 
EAV (Exposure Action values) :  A value for  either a workers daily vibration  

exposure,  A(8) of  0.5m/s²,  or a workers  daily VDV of  9.1m/s1.75,  above which 

the risks from vibration exposure must be controlled.  

 
ELV (Exposure Limit  Valu e):  A value for either a  workers daily vibration 

exposure,  A(8) of  1.15m/s²,  or a workers daily VDV of  21m/s1.75,  above whic h 

workers  should not be exposed.  

 
VDV :  Vibration Dose Value.  VDV has units  of m/s 1 . 7 5 .  

CF :  Crest  Factor ratio  of peak to rms should  6 or less  

Aeq :   Is  the integration tim e that  is  from Run to Reset  

Amp :  Peak level of  the instantaneous weighted accelera tion 

A(8):  Daily vibration exposure,  expressed in (m/s²)  

 
BASIS OF INTERPRETATION:  

For those result whose crest value are above 6,  Vibration Dose Values needs to 

be considered.  Exposure Action Limit S tart at 9.1m/s1.75 and Exposure limit 

Value is  21m/s1.75 for Vibration Dose Val ue.  

10.0  RESULTS :  After  sampling is  completed ,  analysis of the data collected is  done 

using HAVPro Software for estimating the parameters as  defined in the  sec.9.0.  

The summary of the readings is  summarized as fol lows:    

Table. 4: Whole Body Vibration Results: 

SAMPLE 
ID 

Location 
Operator 
Name 

Activity Axis 
Aeq 
m/s2 

Amin 
m/s2 

Amax 

m/s2 

A(8) 
m/s2 

VDV 
m/s1.75 

EAV-0.5 

1 Shovel -6 

Mr. 

Trilochan 

Prusty 

Shovel 

Operator 

X 0.7187 0.0093 3.9569 0.1807 29.0674 

Y 0.6475 0.0078 3.5652 0.1628 26.2609 

Z 0.3507 0.0199 1.9282 0.0882 14.2030 

SUM 1.3990 0.0263 7.6816 0.3518 46.3371 
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SAMPLE 
ID 

Location 
Operator 
Name 

Activity Axis 
Aeq 
m/s2 

Amin 
m/s2 

Amax 

m/s2 

A(8) 
m/s2 

VDV 
m/s1.75 

EAV-0.5 

2 
Dumper 

(OD09 W 

1177) 

Mr. 

Shyam 

Sundar 

Karua 

Dumper 

Operator 

X 0.0628 0.0082 0.3598 0.0168 2.2167 

Y 0.0619 0.0064 0.3560 0.0165 2.1929 

Z 0.0336 0.0137 0.1657 0.0090 1.0233 

SUM 0.1279 0.0206 0.7275 0.0342 3.6764 

3 
Dozer (BD 

85) 

Mr. 

Shrihari 

Mahanta 

Dozer 

Operator 

X 0.1197 0.0080 0.6564 0.0302 3.9946 

Y 0.1187 0.0063 0.6528 0.0299 3.9784 

Z 0.0587 0.0144 0.3067 0.0148 1.8716 

SUM 0.2432 0.0203 1.3324 0.0613 6.6476 

4 
Loader(OD09 

G 8571) 

Mr. 

Tapas 

Kumar 

Lohar 

Loader 

Operator 

X 0.0666 0.0081 0.3662 0.0169 2.2439 

Y 0.0656 0.0064 0.3613 0.0167 2.2137 

Z 0.0340 0.0139 0.1688 0.0086 1.0372 

SUM 0.1352 0.0203 0.7394 0.0344 3.7167 

5 
Driller (CD 

450) 

Mr. 

Kishore 

Chadra 

Mahakud 

Driller 

Operator 

X 0.0088 0.0077 0.0139 0.0023 0.0877 

Y 0.0070 0.0059 0.0127 0.0018 0.0788 

Z 0.0143 0.0137 0.0159 0.0037 0.1272 

SUM 0.0213 0.0193 0.0305 0.0055 0.1589 

 
Table. 5: Hand Arm Vibration Results 

Case 
No. 

Location 
Operator 

Name 
Activity Axis 

Aeq 
m/s2 

Amin 
m/s2 

Amax 
m/s2 

A(8) 
m/s2 
EAV-

2.5m/s2 

1 Shovel -6 

Mr. 

Trilochan 

Prusty 

Shovel 

Operator 

X 0.0594 0.0420 0.1154 0.0155 

Y 0.0453 0.0285 0.0919 0.0118 

Z 0.0615 0.0383 0.1284 0.0160 

SUM 0.1213 0.0840 0.2327 0.0316 

2 
Dumper 

(OD09 W 

1177) 

Mr. Shyam 

Sundar 

Karua 

Dumper 

Operator 

X 0.1751 0.0399 0.4103 0.0478 

Y 0.1707 0.0380 0.3526 0.0465 

Z 0.1735 0.0311 0.3450 0.0473 

SUM 0.3838 0.0933 0.8151 0.1047 

3 
Dozer (BD 

85) 

Mr. Shrihari 

Mahanta 

Dozer 

Operator 

X 0.1159 0.0438 0.1749 0.0292 

Y 0.1277 0.0349 0.1894 0.0322 

Z 0.1418 0.0230 0.2493 0.0358 
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Case 
No. 

Location 
Operator 

Name 
Activity Axis 

Aeq 
m/s2 

Amin 
m/s2 

Amax 
m/s2 

A(8) 
m/s2 
EAV-

2.5m/s2 

SUM 0.2800 0.0828 0.4204 0.0707 

4 
Loader(OD09 

G 8571) 

Mr. Tapas 

Kumar 

Lohar 

Loader 

Operator 

X 0.0950 0.0415 0.1735 0.0241 

Y 0.0938 0.0351 0.1907 0.0238 

Z 0.0786 0.0436 0.1397 0.0199 

SUM 0.2027 0.0877 0.3773 0.0514 

5 
Driller (CD 

450) 

Mr. Kishore 

Chadra 

Mahakud 

Driller 

Operator 

X 0.0651 0.0138 0.1465 0.0169 

Y 0.0559 0.0134 0.1297 0.0145 

Z 0.0468 0.0108 0.0965 0.0121 

SUM 0.1289 0.0295 0.2901 0.0335 

 

11.0 OBSERVATIONS: 

 

11.1 CASE 1: SAMPLE ID-01 

The subject sample was tes ted for exposure assessment to  both HAV & WBV.  

Mr.  Trilochan Prusty,  operator of  Shovel-06 engaged in excavation work at  

Gangeiguda Quarry at Joda West  Iron & Mn Mine was tested for estimation of  

Daily Exposure Value.   

A) Whole Body Vibration :   

From the Result i t  is  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 2 .  With the current level of  exposure,  the operator may be allowed to 

work for a  full  shift  which won’t  attract any occupational  contraventions.   

B)  Hand 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 t he same exposure level .  

Conclusion :  Based on the findings of  both HAV & WBV,  it  can be concluded that  

the status  of ergonomics of Shovel-06 (subject HEMM) is  safe  in this regard.   

 

11.2 CASE 2 (SAMPLE ID-02):    

The subject sample wa s tested for exposure assessmen t to both HAV & WBV.  

Mr.  Shyamsundar Karua ,  operator of  Dumper (OD09W1177) engaged in 
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transportation of  operations at  GG Quarry of  Joda West  Iron & Mn Mine was 

tested for estimation of Daily Exposure Value.   

A) Whole Body Vibration :   

From the Result it  has been obser ved that daily vibration for Whole body 

vibration exposure in X,  Y & Z axi s are within the Exposure Action value of A(8) 

i .e .  0.5m/s2, here an Operator can work for a full  shift  at  the same exposure 

level  without any possibil ity of  any occupational contraventions   

B) Hand Arm Vibration:    

From the Result it  has been observed that da ily 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 2 .  Here an Operator can work  for a  full  shift  at  the same exposure 

level .  

Conclusion :  Based on the f indings of  both HAV & WBV,  it  can be concluded that  

the status of ergonomics of Dumper- OD09W1177 (subject HEMM) is  safe in 

this regard.   

CASE 3 (SAMPLE ID-03):    

The subject sample was tested for exposure assessment to both HAV & WBV.  

Mr.  Shrihari  Mahanta Dozer Operator (BD -85) engaged in Dozing & Ripping 

operations at  Joda West  Iron & Mn Mine was tested for estimation of  Daily 

Exposure Value.   

A) Whole Body Vibration :   

From the result ,  i t  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 2  Here an Operator can work for a  ful l  shift  at  the same exposure 

level .  

B) Hand Arm Vibration :    

From the Result it  has been observed that  daily vibration for Hand Ar m 

Vibration exposure in X,  Y & Z axis are within the Exposure Action value of A(8)  

i .e .  2.5m/s 2 .  Here an Operator can work for a  full  shift  at  the same exposur e 

level .  

Conclusion :  Based o n the findings of  both HAV & WBV,  it  can be concluded that  

the status  of ergonomics of the Dozer (subject HEMM) is  safe  in this regard.  

 

11.3 CASE 4 (SAMPLE ID-04):    

The subject sample was tested for exposure assessment to both HA V & WBV.  

Mr.  Tapas Kumar Lohar ,  operator of Front-End Loader (OD09G8571) engaged in 
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loading of  ore material  at  Joda West Iron & Mn Mine was tested for estimation 

of Daily Exposure Value.   

A) Whole Body Vibration :   

From the result ,  i t  has been observed that  daily vibration for Whole bod y 

vibration exposure in X,  Y & Z axis are within the Exposure Action  value of A(8) 

i .e .  0.5m/s 2 ,  here an operator can work for a  full  shift  at the same exposure 

level .  

B) Hand Arm Vibration :    

From the Result it  has been obser ved that daily vibration for H and Arm 

Vibration exposure in X,  Y & Z axis are within the Exposure Action value of A(8)  

i .e .  2.5m/s 2 .  Here an Operator can work for a  full  shift  at  the same exposure 

level .  

Conclusion :  Based o n the findings of  both H AV & WBV,  it  can be concluded that  

the status  of ergonomics of the loader (subject HEMM) is  safe  in this regard.  

 

11.4 CASE 5 (SAMPLE ID-05):    

The subject sample was tested for exposure assessment to both HAV & WBV.  

Mr.  Kishore Chandra Mahakud , Dril l  Operator (CD450) engaged in dril l ing  

operations  at  Joda West Iron & Mn Mine was tested for estimation of  Daily 

Exposure Value.   

A) Whole Body Vibration :   

From the result ,  i t  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 2 ,  here an operator can work for a  full  shift  at th e same exposure 

level .  

B) Hand Arm Vibration :    

From the Result it  has been observed that daily vibration for Hand Arm 

Vibration exposure in X ,  Y & Z axis are within the Ex posure Action value of A(8)  

i .e .  2.5m/s 2 .  Here an Operator can work for a  full  shift  at  the same exposure 

level .  

Conclusion :  Based o n the findings of  both H AV & WBV,  it  can be concluded that  

the status  of ergonomics of the Drill   (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 8-hr (daily 

exposure value) for Hand Arm Vibration as well  as Whole Body  Vibration for all  

the five tested samples are indicating of conforman ce to the applicable  

ergonomic standard and DG MS prescribed Exposure Action Value 
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of 2.5m/s 2  and 0.5m/s 2  respectively.  However ,  Daily Vibration Dose Value  

(Whole Body Vibration) as  computed for al l  the samples are as follows:   

 Sample ID 01: VDV is  observed to be 46.3371 m/s 1 . 7 5 ,  which is  exceeding both the  

exposure action value of 9.1 m/s 1 . 7 5  and Exposure limit value of 21.  0  m/s 1 . 7 5 .  

Since VDV is  indicati ve of 24-hr exposure duration thus won ’t  be of  much 

consideration for the current assessment.  This indicates that in no case ,  a person 

should be allowed to operate this machine beyond 8 -hr duration.   This being a  

special  case wherein all  the axes are observed to have dominant vibration 

exposure levels thus a detailed reassessment of the subject  HEMM is a must  for  

the mine management to plan for a  proper ergonomic design.   

➢ Sample ID 02: VDV is  observed to be 3.6764 m/s 1 . 7 5 ,  which is  well  within the 

Exposure Action Value of  9.1 m/s1.75.   

➢ Sample ID 03: VDV is  observed to be 6.6476 m/s 1 . 7 5 ,  which is  well  within the 

Exposure Action Value of  9.1 m/s1.75.   

➢  Sample ID 04: VDV is  observed to be 3.7167 m/s 1 . 7 5 ,  which is  well  within the 

Exposure Action Value of  9.1 m/s1.75.  

➢ Sample ID 05: VDV is  observed to be 0.1589 m/s 1 . 7 5 ,  which much above than that  

of prescribed Exposure Action Value of  9 .1 m/s1.75.   

➢  Based on the VDV and A(8) values the samples are indicating of conformance to  

the prescribed standards i .e Exposure Action value and Exposure Limit Values 

however in case of Sample ID 01 Mine management needs to focus on the 

reassessment of HEMM for a detailed ergon omic study.   

                                                                                CERTIFIED BY working hours, vibration hazards cauced. 
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operation and  spar ing their  valuable  t ime  to  provide  us necessary guidance  for  the smooth  

execut ion and completion of  th i s  s tudy.  

Startech  Lab is  indebted to  Mr.  Arvind Dubey  (propr ietor  of M/s Tecorfin Consul tants Pr ivate 

Limited )  for  be l i ev ing in  us  an d making such a  wonderful  col laboration with  u s  for  th i s  s tudy .   

 

Startech  Lab is  a lso  grateful  to  a l l  the employees of Tata Stee l  Ltd.  (Joda West Iron & Manganese 

Mine)  who have d irect ly  and  indirect ly  extended  the ir  he lp  and co -operation in var ious  ways to  

complete  th i s  s tudy successful ly .  

 

We thank  and high ly  appreciate  the  concern of  the Manageme nt  for  carrying  out  th i s  study that 

would  guide  them to  d irect ly  improve  the working conditions  and thus ,  generate  heal thy  

atmosphere  at  the workplace .  
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Annexures-1  

Certificate of Calibration 

Calibration of HAVPro Monitor: 3rd Dec 2021                     Valid Till: 1 Year from the Date of Issuance 
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Annexure-2 

RAW DATA SHEET  
(SYSTEM GENERATED DATA SHEET)  

 
List of  Enclosures:  

 

Sl.No Sample ID Name of Worker Report Title 

 
01 

 
SAMPLE ID-01 

 
Mr. Trilochan Prusty 
(Shovel Operator)  

Whole Body 
Vibration  
Hand Arm Vibration 

 
02 

 
SAMPLE ID-02 

 
Mr. Shyamsundar 
Karua, Dumper 
Operator 

Whole Body 
Vibration  
Hand Arm Vibration 

 
03 

 
SAMPLE ID-03 

 
Mr. Shrihari Mahanta 
Dozer Operator 

Whole Body 
Vibration  
Hand Arm Vibration 

 
04 

 
SAMPLE ID-04 

 
Mr. Tapas Ku Lohar, 
Loader Operator 

Whole Body 
Vibration  
Hand Arm Vibration 

 
05 

 
SAMPLE ID-05 

 
Mr. Kishore Ch. 
Mahakud, Drill 
Operator 

Whole Body 
Vibration  
Hand Arm Vibration 

 
 



1  

 

 
General Data Panel 

Whole Body Vibration Study Report 

 
 

Description Meter Value Description Meter Value 
Gain X 20dB SumFactor X 1.40 
Weighting X Wd Output X AC Weighted 
Sensitivity X 1.000000e+002 Gain Y 20dB 
SumFactor Y 1.40 Weighting Y Wd 
Output Y AC Weighted Sensitivity Y 1.000000e 

+002      

Gain Z 20dB SumFactor Z 1.00 
Weighting Z Wk Output Z AC Weighted 
Sensitivity Z 1.000000e+002 Mode  WholeBody 
Averaging  60s StoreTime  1 s 
Accelerometer  ICP DisplayUnits  m/s 
DBReference  1e^-6 Integration  None 
Auto Save  True SecondHistory  None 
PrintLoggingOn  False SetupFileName   

Calibration Level  1.000000e+000 ExposureReference  2.8 m/s 
VDV X 29.067360 m/s^1.75 Amin X 0.009316 m/ 

s^2      

Amax X 3.956912 m/s^2 Aeq X 0.718688 m/ 
s^2      

VDV Y 26.260887 m/s^1.75 Amin Y 0.007791 m/ 
s^2      

Amax Y 3.565203 m/s^2 Aeq Y 0.647543 m/ 
s^2      

VDV Z 14.203012 m/s^1.75 Amin Z 0.019910 m/ 
s^2      

Amax Z 1.928215 m/s^2 Aeq Z 0.350693 m/ 
s^2      

VDV Sum 54.995818 m/s^1.75 Amin Sum 0.026349 m/ 
s^2      

Amax Sum 7.681597 m/s^2 Aeq Sum 1.395197 m/ 
s^2      

 

Information Panel 

Location 
Name 
Comments 
Start Time 
Stop Time 

 

 
Shovel (V-19) 
Mr. Trilochan Prusty 
Operator 
Friday, April 29, 2022 10:11:46 
Friday, April 29, 2022 10:45:16 



2  

Logged Data Chart 

 

Exposure Calculator 
( * measurements use k factor ) 

Run Time 00:33:30 
 

Measurement X Y Z Sum Units 
VDV 29.0674 26.2609 14.2030 46.3371* m/s^1.75 
Amin 0.0093 0.0078 0.0199  m/s² 
Amax 3.9569 3.5652 1.9282  m/s² 
Aeq 0.7187 0.6475 0.3507 1.3990* m/s² 
A(1) 0.5111 0.4605 0.2494 0.9950* m/s² 
A(2) 0.3614 0.3257 0.1764 0.7036* m/s² 
A(4) 0.2556 0.2303 0.1247 0.4975* m/s² 
A(8) 0.1807 0.1628 0.0882 0.3518* m/s² 
CFmp      

K Factor 1.4 1.4 1.0 
Max RMS 1.0062* m/s² 
A(8), Max RMS 0.3542* 0.3518* m/s² 
Max VDV 40.6943*  m/s^1.75 

RMS Calculated Values 
Action Value Criterion 0.50 m/s² (8 hours) 
Limit Value Criterion 1.15 m/s² (8 hours) 
Exposure Time 08:00 hh:mm 

 

EAV 
ELV 
A(8) 

X 
01:58* 
10:27* 
1.0062* 

Y 
02:26* 
12:52* 
0.9066* 

Z 
16:15* 
>24* 
0.3507* 

Sum 
01:01* 
05:24* 
1.3990* 

 
Units 
hh:mm 
hh:mm 
m/s² 



3  

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 Y Z Sum Units 
EAV 00:00* 00:00* 00:05* 00:00* hh:mm 
ELV 00:02* 00:03* 02:25* 00:01* hh:mm 
eVDV 13.1074 11.8099 6.3959 25.5149* m/s^1.75 

 



1  

Hand Arm Vibration Study Report 
5/3/2022 

Information Panel 

Location 
Name 
Comments 

 

Shovel-06 
Mr. Trilochan Prusty 
Operator 

 

Start Time Friday, April 29, 2022 10:11:46 
Stop Time Friday, April 29, 2022 10:45:41 

General Data Panel 
 

Description Meter Value Description Meter Value 
Gain X 20dB SumFactor X 1.40 
Weighting X Wh Output X AC Weighted 
Sensitivity X 1.000000e+002 Gain Y 20dB 
SumFactor Y 1.40 Weighting Y Wh 
Output Y AC Weighted Sensitivity Y 1.000000e 

+002    

Gain Z 20dB SumFactor Z 1.00 
Weighting Z Wh Output Z AC Weighted 
Sensitivity Z 1.000000e+002 Mode  HandArm 
Averaging  60s StoreTime  1 s 
Accelerometer  ICP DisplayUnits  m/s 
DBReference  1e^-6 Integration  None 
Auto Save  True SecondHistory  None 
PrintLoggingOn  False SetupFileName   

Calibration Level  1.000000e+000 ExposureReference  2.8 m/s 
Amin X 0.041978 m/s^2 Amax X 0.115404 m/ 

s^2      

Aeq X 0.059366 m/s^2 Amp X 2.510762 m/ 
s^2      

Amin Y 0.028463 m/s^2 Amax Y 0.091928 m/ 
s^2      

Aeq Y 0.045284 m/s^2 Amp Y 1.804454 m/ 
s^2      

Amin Z 0.038338 m/s^2 Amax Z 0.128431 m/ 
s^2      

Aeq Z 0.061493 m/s^2 Amp Z 2.198804 m/ 
s^2      

Amin Sum 0.083956 m/s^2 Amax Sum 0.232691 m/ 
s^2      

Aeq Sum 0.121168 m/s^2 Amp Sum 4.291739 m/ 
s^2      

 



2  

Logged Data Chart 

 

Exposure Calculator 
( * measurements use k factor ) 

Run Time 00:33:55 
 

Measurement X Y Z Sum Units 
Amin 0.0420 0.0285 0.0383  m/s² 
Amax 0.1154 0.0919 0.1284  m/s² 
Aeq 0.0594 0.0453 0.0615 0.1213* m/s² 
Amp 2.5108 1.8045 2.1988  m/s² 
A(1) 0.0437 0.0334 0.0453 0.0894* m/s² 
A(2) 0.0309 0.0236 0.0320 0.0632* m/s² 
A(4) 0.0219 0.0167 0.0227 0.0447* m/s² 
A(8) 0.0155 0.0118 0.0160 0.0316* m/s² 
CFmp 42.2929 39.8472 35.7571   

K Factor 1.4 1.4 1.0   

Max RMS 0.0831*    m/s² 
A(8), Max RMS 0.0303* 0.0316* m/s² 

RMS Calculated Values 
Action Value Criterion 0.50 m/s² (8 hours) 
Limit Value Criterion 1.15 m/s² (8 hours) 
Exposure Time 08:00 hh:mm 

 

EAV 
ELV 
A(8) 

X 
>24* 
>24* 
0.0831* 

Y 
>24* 
>24* 
0.0634* 

Z 
>24* 
>24* 
0.0615* 

Sum 
>24* 
>24* 
0.1213* 

 

Units 
hh:mm 
hh:mm 
m/s² 



Whole Body Vibration Study Report
5/3/2022

Information Panel

Location Dumper (OD09 W 1177)
Name Mr. Shyam Sundar Karua
Comments Operator
Start Time Friday, April 29, 2022 10:50:59
Stop Time Friday, April 29, 2022 11:25:16

General Data Panel

Description Meter Value Description Meter Value
Gain X 20dB SumFactor X 1.40
Weighting X Wd Output X AC Weighted
Sensitivity X 1.000000e+002 Gain Y 20dB
SumFactor Y 1.40 Weighting Y Wd
Output Y AC Weighted Sensitivity Y 1.000000e

+002
Gain Z 20dB SumFactor Z 1.00
Weighting Z Wk Output Z AC Weighted
Sensitivity Z 1.000000e+002 Mode WholeBody
Averaging 60s StoreTime 1 s
Accelerometer ICP DisplayUnits m/s
DBReference 1e^-6 Integration None
Auto Save True SecondHistory None
PrintLoggingOn False SetupFileName
Calibration Level 1.000000e+000 ExposureReference 2.8 m/s
VDV X 2.216737 m/s^1.75 Amin X 0.008225 m/

s^2
Amax X 0.359831 m/s^2 Aeq X 0.062754 m/

s^2
Amp X 2.417369 m/s^2 VDV Y 2.192858 m/

s^1.75
Amin Y 0.006411 m/s^2 Amax Y 0.355955 m/

s^2
Aeq Y 0.061911 m/s^2 Amp Y 2.391329 m/

s^2
VDV Z 1.023282 m/s^1.75 Amin Z 0.013739 m/

s^2
Amax Z 0.165655 m/s^2 Aeq Z 0.033620 m/

s^2
Amp Z 1.135709 m/s^2 VDV Sum 4.481751 m/

s^1.75
Amin Sum 0.020567 m/s^2 Amax Sum 0.727498 m/

s^2
Aeq Sum 0.127910 m/s^2 Amp Sum 4.887384 m/

s^2

1



2

m/s²0.1279*0.0336*0.0867*0.0879*A(8)
hh:mm>24*>24*>24*>24*ELV
hh:mm>24*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 1.15 m/s²  (8 hours)
Action Value Criterion 0.50 m/s²  (8 hours)
RMS Calculated Values

m/s^1.753.1034*Max VDV
m/s²0.0342*0.0329*A(8), Max RMS
m/s²0.0879*Max RMS

1.01.41.4K Factor
33.780638.625638.5211CFmp

m/s²0.0342*0.00900.01650.0168A(8)
m/s²0.0483*0.01270.02340.0237A(4)
m/s²0.0684*0.01800.03310.0335A(2)
m/s²0.0967*0.02540.04680.0474A(1)
m/s²1.13572.39132.4174Amp
m/s²0.1279*0.03360.06190.0628Aeq
m/s²0.16570.35600.3598Amax
m/s²0.01370.00640.0082Amin
m/s^1.753.6764*1.02332.19292.2167VDV
UnitsSumZYXMeasurement

Run Time 00:34:17

( * measurements use k factor )
Exposure Calculator

Logged Data Chart



3

m/s^1.752.3329*0.61321.12911.1445eVDV
hh:mm>24*>24*>24*>24*ELV
hh:mm21:26*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 21.00 m/sec^1.75           (8 hours)
Action Value Criterion 9.10 m/sec^1.75           (8 hours)
VDV Calculated Values
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Hand Arm Vibration Study Report 
5/3/2022 

Information Panel 

Location 
Name 
Comments 

 

Dumper (OD09 W 1177) 
Mr. Shyam Sundar Karua 
Operator 

 

Start Time Friday, April 29, 2022 10:50:25 
Stop Time Friday, April 29, 2022 11:25:16 

General Data Panel 
 

Description Meter Value Description Meter Value 
Gain X 20dB SumFactor X 1.40 
Weighting X Wh Output X AC Weighted 
Sensitivity X 1.000000e+002 Gain Y 20dB 
SumFactor Y 1.40 Weighting Y Wh 
Output Y AC Weighted Sensitivity Y 1.000000e 

+002    

Gain Z 20dB SumFactor Z 1.00 
Weighting Z Wh Output Z AC Weighted 
Sensitivity Z 1.000000e+002 Mode  HandArm 
Averaging  60s StoreTime  1 s 
Accelerometer  ICP DisplayUnits  m/s 
DBReference  1e^-6 Integration  None 
Auto Save  True SecondHistory  None 
PrintLoggingOn  False SetupFileName   

Calibration Level  1.000000e+000 ExposureReference  2.8 m/s 
Amin X 0.039927 m/s^2 Amax X 0.410326 m/ 

s^2      

Aeq X 0.175109 m/s^2 Amin Y 0.038028 m/ 
s^2      

Amax Y 0.352597 m/s^2 Aeq Y 0.170663 m/ 
s^2      

Amin Z 0.031123 m/s^2 Amax Z 0.345042 m/ 
s^2      

Aeq Z 0.173458 m/s^2 Amin Sum 0.093307 m/ 
s^2      

Amax Sum 0.815116 m/s^2 Aeq Sum 0.383470 m/ 
s^2      

 
Logged Data Chart 
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Exposure Calculator 
( * measurements use k factor ) 

Run Time 00:34:51 
 

Measurement X Y Z Sum Units 
Amin 0.0399 0.0380 0.0311  m/s² 
Amax 0.4103 0.3526 0.3450  m/s² 
Aeq 0.1751 0.1707 0.1735 0.3838* m/s² 
A(1) 0.1351 0.1316 0.1338 0.2960* m/s² 
A(2) 0.0955 0.0931 0.0946 0.2093* m/s² 
A(4) 0.0675 0.0658 0.0669 0.1480* m/s² 
A(8) 0.0478 0.0465 0.0473 0.1047* m/s² 
CFmp 
K Factor 
Max RMS 
A(8), Max RMS 

1.4 
0.2452* 
0.0936* 

1.4 1.0 
 

 
0.1047* 

 

m/s² 
m/s² 

RMS Calculated Values 
Action Value Criterion 0.50 m/s² (8 hours) 
Limit Value Criterion 1.15 m/s² (8 hours) 
Exposure Time 08:00 hh:mm 

 

EAV 
ELV 
A(8) 

X 
>24* 
>24* 
0.2452* 

Y 
>24* 
>24* 
0.2389* 

Z 
>24* 
>24* 
0.1735* 

Sum 
13:34* 
>24* 
0.3838* 

 
Units 
hh:mm 
hh:mm 
m/s² 



Whole Body Vibration Study Report
5/3/2022

Information Panel

Location Dozer -01
Name Mr. Shrihari Mahanta
Comments Operator
Start Time Friday, April 29, 2022 11:39:38
Stop Time Friday, April 29, 2022 12:10:06

General Data Panel

Description Meter Value Description Meter Value
Gain X 20dB SumFactor X 1.40
Weighting X Wd Output X AC Weighted
Sensitivity X 1.000000e+002 Gain Y 20dB
SumFactor Y 1.40 Weighting Y Wd
Output Y AC Weighted Sensitivity Y 1.000000e

+002
Gain Z 20dB SumFactor Z 1.00
Weighting Z Wk Output Z AC Weighted
Sensitivity Z 1.000000e+002 Mode WholeBody
Averaging 60s StoreTime 1 s
Accelerometer ICP DisplayUnits m/s
DBReference 1e^-6 Integration None
Auto Save True SecondHistory None
PrintLoggingOn False SetupFileName
Calibration Level 1.000000e+000 ExposureReference 2.8 m/s
VDV X 3.994588 m/s^1.75 Amin X 0.008049 m/

s^2
Amax X 0.656369 m/s^2 Aeq X 0.119700 m/

s^2
Amp X 4.481751 m/s^2 VDV Y 3.978398 m/

s^1.75
Amin Y 0.006300 m/s^2 Amax Y 0.652824 m/

s^2
Aeq Y 0.118732 m/s^2 Amp Y 4.518304 m/

s^2
VDV Z 1.871632 m/s^1.75 Amin Z 0.014426 m/

s^2
Amax Z 0.306705 m/s^2 Aeq Z 0.058727 m/

s^2
Amp Z 2.088548 m/s^2 VDV Sum 8.109041 m/

s^1.75
Amin Sum 0.020291 m/s^2 Amax Sum 1.332433 m/

s^2
Aeq Sum 0.242993 m/s^2 Amp Sum 9.135010 m/

s^2

1



2

m/s²0.2432*0.0587*0.1662*0.1676*A(8)
hh:mm>24*>24*>24*>24*ELV
hh:mm>24*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 1.15 m/s²  (8 hours)
Action Value Criterion 0.50 m/s²  (8 hours)
RMS Calculated Values

m/s^1.755.5924*Max VDV
m/s²0.0613*0.0591*A(8), Max RMS
m/s²0.1676*Max RMS

1.01.41.4K Factor
35.564038.054637.4414CFmp

m/s²0.0613*0.01480.02990.0302A(8)
m/s²0.0867*0.02090.04230.0426A(4)
m/s²0.1226*0.02960.05980.0603A(2)
m/s²0.1733*0.04180.08460.0853A(1)
m/s²2.08854.51834.4818Amp
m/s²0.2432*0.05870.11870.1197Aeq
m/s²0.30670.65280.6564Amax
m/s²0.01440.00630.0080Amin
m/s^1.756.6476*1.87163.97843.9946VDV
UnitsSumZYXMeasurement

Run Time 00:30:28

( * measurements use k factor )
Exposure Calculator

Logged Data Chart



3

m/s^1.754.4361*1.07112.16542.1831eVDV
hh:mm>24*>24*>24*>24*ELV
hh:mm01:46*>24*03:37*03:33*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 21.00 m/sec^1.75           (8 hours)
Action Value Criterion 9.10 m/sec^1.75           (8 hours)
VDV Calculated Values



Hand Arm Vibration Study Report
5/3/2022

Information Panel

Location Dozer-01
Name Mr. Shrihari Mahanta
Comments Operator
Start Time Friday, April 29, 2022 11:39:57
Stop Time Friday, April 29, 2022 12:10:32

General Data Panel

Description Meter Value Description Meter Value
Gain X 20dB SumFactor X 1.40
Weighting X Wh Output X AC Weighted
Sensitivity X 1.000000e+002 Gain Y 20dB
SumFactor Y 1.40 Weighting Y Wh
Output Y AC Weighted Sensitivity Y 1.000000e

+002
Gain Z 20dB SumFactor Z 1.00
Weighting Z Wh Output Z AC Weighted
Sensitivity Z 1.000000e+002 Mode HandArm
Averaging 60s StoreTime 1 s
Accelerometer ICP DisplayUnits m/s
DBReference 1e^-6 Integration None
Auto Save True SecondHistory None
PrintLoggingOn False SetupFileName
Calibration Level 1.000000e+000 ExposureReference 2.8 m/s
Amin X 0.043837 m/s^2 Amax X 0.174872 m/

s^2
Aeq X 0.115874 m/s^2 Amp X 2.157522 m/

s^2
Amin Y 0.034919 m/s^2 Amax Y 0.189413 m/

s^2
Aeq Y 0.127737 m/s^2 Amp Y 1.588834 m/

s^2
Amin Z 0.023013 m/s^2 Amax Z 0.249324 m/

s^2
Aeq Z 0.141772 m/s^2 Amp Z 7.807408 m/

s^2
Amin Sum 0.082827 m/s^2 Amax Sum 0.420448 m/

s^2
Aeq Sum 0.279730 m/s^2 Amp Sum 8.491018 m/

s^2

1



2

m/s²0.2800*0.1418*0.1788*0.1622*A(8)
hh:mm>24*>24*>24*>24*ELV
hh:mm>24*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 1.15 m/s²  (8 hours)
Action Value Criterion 0.50 m/s²  (8 hours)
RMS Calculated Values

m/s²0.0707*0.0632*A(8), Max RMS
m/s²0.1788*Max RMS

1.01.41.4K Factor
55.070312.438318.6196CFmp

m/s²0.0707*0.03580.03220.0292A(8)
m/s²0.1000*0.05060.04560.0414A(4)
m/s²0.1414*0.07160.06450.0585A(2)
m/s²0.1999*0.10120.09120.0827A(1)
m/s²7.80741.58882.1575Amp
m/s²0.2800*0.14180.12770.1159Aeq
m/s²0.24930.18940.1749Amax
m/s²0.02300.03490.0438Amin
UnitsSumZYXMeasurement

Run Time 00:30:35

( * measurements use k factor )
Exposure Calculator

Logged Data Chart



Whole Body Vibration Study Report
5/3/2022

Information Panel

Location Loader (OD09 G 8571)
Name Mr. Tapas Kumar Lohar
Comments Operator
Start Time Friday, April 29, 2022 12:34:14
Stop Time Friday, April 29, 2022 13:05:17

General Data Panel

Description Meter Value Description Meter Value
Gain X 20dB SumFactor X 1.40
Weighting X Wd Output X AC Weighted
Sensitivity X 1.000000e+002 Gain Y 20dB
SumFactor Y 1.40 Weighting Y Wd
Output Y AC Weighted Sensitivity Y 1.000000e

+002
Gain Z 20dB SumFactor Z 1.00
Weighting Z Wk Output Z AC Weighted
Sensitivity Z 1.000000e+002 Mode WholeBody
Averaging 60s StoreTime 1 s
Accelerometer ICP DisplayUnits m/s
DBReference 1e^-6 Integration None
Auto Save True SecondHistory None
PrintLoggingOn False SetupFileName
Calibration Level 1.000000e+000 ExposureReference 2.8 m/s
VDV X 2.243911 m/s^1.75 Amin X 0.008136 m/

s^2
Amax X 0.366220 m/s^2 Aeq X 0.066606 m/

s^2
Amp X 2.410832 m/s^2 VDV Y 2.213738 m/

s^1.75
Amin Y 0.006411 m/s^2 Amax Y 0.361295 m/

s^2
Aeq Y 0.065622 m/s^2 Amp Y 2.391329 m/

s^2
VDV Z 1.037229 m/s^1.75 Amin Z 0.013945 m/

s^2
Amax Z 0.168824 m/s^2 Aeq Z 0.033986 m/

s^2
Amp Z 1.148076 m/s^2 VDV Sum 4.530554 m/

s^1.75
Amin Sum 0.020346 m/s^2 Amax Sum 0.739413 m/

s^2
Aeq Sum 0.135028 m/s^2 Amp Sum 4.887384 m/

s^2

1



2

m/s²0.1352*0.0340*0.0919*0.0932*A(8)
hh:mm>24*>24*>24*>24*ELV
hh:mm>24*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 1.15 m/s²  (8 hours)
Action Value Criterion 0.50 m/s²  (8 hours)
RMS Calculated Values

m/s^1.753.1415*Max VDV
m/s²0.0344*0.0332*A(8), Max RMS
m/s²0.0932*Max RMS

1.01.41.4K Factor
33.780636.441236.1954CFmp

m/s²0.0344*0.00860.01670.0169A(8)
m/s²0.0486*0.01220.02360.0240A(4)
m/s²0.0688*0.01730.03340.0339A(2)
m/s²0.0973*0.02440.04720.0479A(1)
m/s²1.14812.39132.4108Amp
m/s²0.1352*0.03400.06560.0666Aeq
m/s²0.16880.36130.3662Amax
m/s²0.01390.00640.0081Amin
m/s^1.753.7167*1.03722.21372.2439VDV
UnitsSumZYXMeasurement

Run Time 00:31:03

( * measurements use k factor )
Exposure Calculator

Logged Data Chart



3

m/s^1.752.4665*0.61981.19681.2148eVDV
hh:mm>24*>24*>24*>24*ELV
hh:mm18:35*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 21.00 m/sec^1.75           (8 hours)
Action Value Criterion 9.10 m/sec^1.75           (8 hours)
VDV Calculated Values



Whole Body Vibration Study Report
5/3/2022

General Data Panel

Description Meter Value Description Meter Value
Gain X 20dB SumFactor X 1.40
Weighting X Wd Output X AC Weighted
Sensitivity X 1.000000e+002 Gain Y 20dB
SumFactor Y 1.40 Weighting Y Wd
Output Y AC Weighted Sensitivity Y 1.000000e

+002
Gain Z 20dB SumFactor Z 1.00
Weighting Z Wk Output Z AC Weighted
Sensitivity Z 1.000000e+002 Mode WholeBody
Averaging 60s StoreTime 1 s
Accelerometer ICP DisplayUnits m/s
DBReference 1e^-6 Integration None
Auto Save True SecondHistory None
PrintLoggingOn False SetupFileName
Calibration Level 1.000000e+000 ExposureReference 2.8 m/s
VDV X 0.087673 m/s^1.75 Amin X 0.007666 m/

s^2
Amax X 0.013851 m/s^2 Aeq X 0.008837 m/

s^2
Amp X 0.094323 m/s^2 VDV Y 0.078781 m/

s^1.75
Amin Y 0.005943 m/s^2 Amax Y 0.012650 m/

s^2
Aeq Y 0.007039 m/s^2 Amp Y 0.096388 m/

s^2
VDV Z 0.127219 m/s^1.75 Amin Z 0.013665 m/

s^2
Amax Z 0.015924 m/s^2 Aeq Z 0.014309 m/

s^2
Amp Z 0.119377 m/s^2 VDV Sum 0.188135 m/

s^1.75
Amin Sum 0.019273 m/s^2 Amax Sum 0.030498 m/

s^2
Aeq Sum 0.021304 m/s^2 Amp Sum 0.180159 m/

s^2

Information Panel

Location Driller (CD 450)
Name Mr. Kishore Chandra Mahakud
Comments Operator
Start Time Friday, April 29, 2022 14:53:49
Stop Time Friday, April 29, 2022 15:26:12

1



2

m/s²0.0213*0.0143*0.0099*0.0124*A(8)
hh:mm>24*>24*>24*>24*ELV
hh:mm>24*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 1.15 m/s²  (8 hours)
Action Value Criterion 0.50 m/s²  (8 hours)
RMS Calculated Values

m/s^1.750.1272*Max VDV
m/s²0.0055*0.0037*A(8), Max RMS
m/s²0.0143*Max RMS

1.01.41.4K Factor
8.342913.693210.6739CFmp

m/s²0.0055*0.00370.00180.0023A(8)
m/s²0.0078*0.00530.00260.0032A(4)
m/s²0.0111*0.00740.00370.0046A(2)
m/s²0.0157*0.01050.00520.0065A(1)
m/s²0.11940.09640.0943Amp
m/s²0.0213*0.01430.00700.0088Aeq
m/s²0.01590.01270.0139Amax
m/s²0.01370.00590.0077Amin
m/s^1.750.1589*0.12720.07880.0877VDV
UnitsSumZYXMeasurement

Run Time 00:32:23

( * measurements use k factor )
Exposure Calculator

Logged Data Chart



3

m/s^1.750.3890*0.26100.12840.1612eVDV
hh:mm>24*>24*>24*>24*ELV
hh:mm>24*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 21.00 m/sec^1.75           (8 hours)
Action Value Criterion 9.10 m/sec^1.75           (8 hours)
VDV Calculated Values



Hand Arm Vibration Study Report
5/3/2022

Information Panel

Location Loader (OD09 G 8571)
Name Mr. Tapas Kumar Lohar
Comments Operator
Start Time Friday, April 29, 2022 12:34:46
Stop Time Friday, April 29, 2022 13:05:40

General Data Panel

Description Meter Value Description Meter Value
Gain X 20dB SumFactor X 1.40
Weighting X Wh Output X AC Weighted
Sensitivity X 1.000000e+002 Gain Y 20dB
SumFactor Y 1.40 Weighting Y Wh
Output Y AC Weighted Sensitivity Y 1.000000e

+002
Gain Z 20dB SumFactor Z 1.00
Weighting Z Wh Output Z AC Weighted
Sensitivity Z 1.000000e+002 Mode HandArm
Averaging 60s StoreTime 1 s
Accelerometer ICP DisplayUnits m/s
DBReference 1e^-6 Integration None
Auto Save True SecondHistory None
PrintLoggingOn False SetupFileName
Calibration Level 1.000000e+000 ExposureReference 2.8 m/s
Amin X 0.041526 m/s^2 Amax X 0.173458 m/

s^2
Aeq X 0.094963 m/s^2 Amin Y 0.035061 m/

s^2
Amax Y 0.190700 m/s^2 Aeq Y 0.093813 m/

s^2
Amin Z 0.043600 m/s^2 Amax Z 0.139676 m/

s^2
Aeq Z 0.078568 m/s^2 Amin Sum 0.087673 m/

s^2
Amax Sum 0.377291 m/s^2 Aeq Sum 0.202404 m/

s^2

Logged Data Chart

1



2

m/s²0.2027*0.0786*0.1313*0.1329*A(8)
hh:mm>24*>24*>24*>24*ELV
hh:mm>24*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 1.15 m/s²  (8 hours)
Action Value Criterion 0.50 m/s²  (8 hours)
RMS Calculated Values

m/s²0.0514*0.0472*A(8), Max RMS
m/s²0.1329*Max RMS

1.01.41.4K Factor
CFmp

m/s²0.0514*0.01990.02380.0241A(8)
m/s²0.0727*0.02820.03370.0341A(4)
m/s²0.1029*0.03990.04760.0482A(2)
m/s²0.1455*0.05640.06730.0681A(1)
m/s²0.2027*0.07860.09380.0950Aeq
m/s²0.13970.19070.1735Amax
m/s²0.04360.03510.0415Amin
UnitsSumZYXMeasurement

Run Time 00:30:54

( * measurements use k factor )
Exposure Calculator



Hand Arm Vibration Study Report
5/3/2022

Information Panel

Location Driller (CD 450)
Name Mr. Kishore Chandra Mahakud
Comments Operator
Start Time Friday, April 29, 2022 14:53:36
Stop Time Friday, April 29, 2022 15:25:58

General Data Panel

Description Meter Value Description Meter Value
Gain X 20dB SumFactor X 1.40
Weighting X Wh Output X AC Weighted
Sensitivity X 1.000000e+002 Gain Y 20dB
SumFactor Y 1.40 Weighting Y Wh
Output Y AC Weighted Sensitivity Y 1.000000e

+002
Gain Z 20dB SumFactor Z 1.00
Weighting Z Wh Output Z AC Weighted
Sensitivity Z 1.000000e+002 Mode HandArm
Averaging 60s StoreTime 1 s
Accelerometer ICP DisplayUnits m/s
DBReference 1e^-6 Integration None
Auto Save True SecondHistory None
PrintLoggingOn False SetupFileName
Calibration Level 1.000000e+000 ExposureReference 2.8 m/s
Amin X 0.013833 m/s^2 Amax X 0.146454 m/

s^2
Aeq X 0.065091 m/s^2 Amin Y 0.013409 m/

s^2
Amax Y 0.129654 m/s^2 Aeq Y 0.055933 m/

s^2
Amin Z 0.010753 m/s^2 Amax Z 0.096519 m/

s^2
Aeq Z 0.046780 m/s^2 Amin Sum 0.029483 m/

s^2
Amax Sum 0.290145 m/s^2 Aeq Sum 0.128779 m/

s^2

Logged Data Chart

1



2

m/s²0.1289*0.0468*0.0783*0.0911*A(8)
hh:mm>24*>24*>24*>24*ELV
hh:mm>24*>24*>24*>24*EAV
UnitsSumZYX

Exposure Time 08:00 hh:mm
Limit Value Criterion 1.15 m/s²  (8 hours)
Action Value Criterion 0.50 m/s²  (8 hours)
RMS Calculated Values

m/s²0.0335*0.0331*A(8), Max RMS
m/s²0.0911*Max RMS

1.01.41.4K Factor
CFmp

m/s²0.0335*0.01210.01450.0169A(8)
m/s²0.0473*0.01720.02050.0239A(4)
m/s²0.0670*0.02430.02900.0338A(2)
m/s²0.0947*0.03440.04110.0478A(1)
m/s²0.1289*0.04680.05590.0651Aeq
m/s²0.09650.12970.1465Amax
m/s²0.01080.01340.0138Amin
UnitsSumZYXMeasurement

Run Time 00:32:22

( * measurements use k factor )
Exposure Calculator
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