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A. INTRODUCTION: Sukinda Chromite Mine, one of the raw material division of M/s Tata Steel 

Limited established in 1953, presently is operated over leased area of 406.0Ha in the Sukinda Block 

of Jajpur District in the State of Odisha. Schematic representation of the site is depicted in the fig.1 

and its layout in fig.2 below.  

Fig.1: Location of Sukinda Chromite Mine (Tata Steel Limited) 

 

Fig.2 Mine Lay out (Aerial View of Sukinda Chromite Mine) 
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LOCATION FEATURES: The salient features on the environmental setting of the project is 

outlined in the Table.1 below.  

Table.1 Environmental Setting of Sukinda Chromite Mine.  

S.No Particulars Details on the Particulars 

01 Latitude N 20059’34.88” – N 21002’5.81” 

02 Longitude E 85044’27.10” – E 85047’32.69” 

03 Nearest Villages Kalarangiatta, Kaliapani, Mahulkhal 

04 Tehsil, District, State Sukinda, Jajpur, Odisha 

05 Elevation Above MSL The Valley lies between Mahagiri Hill at 707.69m 

(South) and Tomka Range at 782.42m (North) 

06 Climatic Condition as per 

IMD 

Tropical, Semiarid and Hot climate however experiences 

bitter cold during winter and intense warm during 

summer.  

07 Nearest Highway NH-200 (29Km) 

08 Nearest Railway Jajpur-Keonjhar Road (52Km, SE) 

09 Nearest Airport Biju Patnaik International Airport 

Bhubaneswar (135Km, SE) 

10 Ecological Sensitivity No such ecologically sensitive area/zone (as per Wildlife 

Protection Act,1972) prevails within 10km radius from 

the lease boundary of the mine.  

11 Nearest Water Bodies Dumsala Nallah (0.7Kms, NW) 

Brahmani River (15Kms, S) 

12 Nearby Industries There are total 13 operating mines in the sukinda valley 

operating since 1960/80s.  

SIZE OF THE PROJECT:  

 As per EIA Notification, 2006: The project is classified as category A project based on the 

extent of the operational area of 406Ha.  

 As per CPCB Classification of the industries: RED-B.  
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Table.2 Capacity of  Sukinda Chromite Mine 

S.No Particulars Details on the Particulars 

01 Lease Area 406.00Ha 

02 Forest Area 404.669Ha 

 

03 

 

Production Capacity 

1. ROM Chrome: 2.4MTPA (Million Tons Per Annum) 

2. ROM Pyroxenite: 0.5MTPA 

3. Chrome Ore Concentrate: 0.65MTPA 

04 Mining Method Opencast Mining and Underground Mining 

[Presently mining is done from opencast mines and planning for UG 

mine is under process] 

 

05 

 

Capital Investment  

Opencast: 74.23.22,277/-(INR) 

[Land: Nil; Buildings: 9,65.7Lakhs; Plant & 

Machineries: 52,08.2Lakhs; Others: 12,49.4Lakhs] 

Underground: 825Crores (INR) (Planned)  

 

B. Compliance to the Environment Clearance Letter No: J-11015/96/2011-IA. II (M), dated 06.09.2013 in 
respect of Sukinda Chromite Mine for Mining Lease renewal, increase in production for Chrome Ore (ROM): 
2.40 MTPA, Pyroxenite Ore (ROM): 0.50 MTPA, Chrome Concentrate: 0.65 MTPA, change in mining 
technology to opencast & underground mining, change in beneficiation technology and increase in project 
area. 

A. Specific Condition: 

Sl Specific Condition Compliance Status (Oct’18 to March’2019) 

I No mining activities will be allowed in forest area for 
which the Forest Clearance is not available.  

Complied.  
The lease of 406.00ha comprising 404.669ha of forest land 
(73.697 ha as per HAL + 330.972 ha as per SABIK) and 
1.331ha of non-forest land. The details of Forest Clearance 
granted by MoEF & CC are; 
 

a) Letter no. 8-78/96-FC dated 27.01.1998 over 73.797 
ha. &  

b) Letter No. 8-15/2016-FC dated 18.05.2018 over 
330.972 ha.  

Presently, mining and allied activities are carried within the 
lease hold area of 406.0ha within which the entire forest land 
has been diverted as per FCAct,1980. 
          [Copies of forest clearances enclosed as Annexure-I] 
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Sl Specific Condition Compliance Status (Oct’18 to March’2019) 

II The project proponent will seek and obtain approval 
under the FC Act, 1980 for diversion of the entire 
forest land located within the mining lease within a 
period of two years from 01.02.2013 i.e. the date of 
issue of guidelines by FC vide their letter-F. No. 11-
362/ 2012-FC, failing which the mining lease area 
will be reduced to the non-forest area plus the forest 
area for which the project proponent has been able 
to obtain the FC at the end of this time period. In the 
case of reduction in mine lease area, the project 
proponent will need to get a 
revised mining plan approved from the competent 
authority for reduced area and enter into a new 
mining lease as per reduced lease area. The EC will 
be construed to be available for the mining lease area 
as per the revised mining lease deed. 

Complied. 
Forest Clearances for the entire prevailing forest land of 
404.669Ha out of 406Ha of Mine Lease area has been 
regularised and the clearance copies are enclosed as 
Annexure-I.  
 

  [Please refer Annexure-I] 

III Till all the clearance are obtained for the proposed 
tailing pond/dam the project would only use existing 
tailing dam. 

Agreed & Complied. 
The mine has applied for 73.685 Ha, consisting of 8.370 ha of 
forest land and 65.315 ha of non-forest land for tailing 
disposal for which environmental clearance has already been 
accorded.  
 
This proposal is on hold at present in accordance to the 
verdict passed by Hon’ble Supreme court of India on disposal 
of WP(Civil) No. 435 of 2012 (Goa Foundation vs Union of 
India). 
 
Further, this proposal shall be pursued after further 
favourable order ascends in due course and till all the 
applicable clearances are not obtained Mine shall continue 
with the existing facilities/dam.  
 

IV Environmental clearance is subject to obtaining 
clearance under the Wildlife (Protection) Act, 1972 
from the Standing Committee of National Board for 
Wildlife, as may be applicable to this project. 

Not Applicable. 
The project area neither fall partly/wholly within any 
protected areas viz. wild life sanctuary, national park, 
biosphere reserves or other eco sensitive zones nor within 10 
Kms from the boundaries of such protected areas, thus 
clearance under the Wildlife (Protection) Act, 1972 from the 
Standing Committee of National Board for Wildlife is not 
applicable.    

V The project proponent shall obtain Consent to 
Establish and Consent to Operate from the State 
Pollution Control Board, Odisha and effectively 
implement all the conditions stipulated therein. 

Complied. 
The Consent to Establish has already obtained from Odisha 
State Pollution Control Board vide letter no. 17750/IND-II-
NOC-5664 dated 30.09.2013.  
Consent to Operate had been renewed up to 31st March 2020 
vide letter no. 14781/IND-I-CON-226 dated 01.10.2016. The 
conditions stipulated in the Consent to Establish and Consent 
to Operate are being effectively implemented. Copy of 
consent to operate is enclosed as Annexure-II.   
 

[Please refer to Annexure-II]  
VI Environmental Clearance is subject to final order of 

the Hon’ble Supreme Court of India in the matter of 
Goa Foundation Vs. Union of India in Writ Petition 
(Civil) No. 460 of 2004, as may be applicable to this 
project. 

Noted. 
Final order of the Hon’ble Supreme Court of India in the 
matter of Goa Foundation Vs. Union of India in Writ Petition 
(Civil) No. 460 of 2004, is awaited, however this won’t be 
affecting the legal status of environmental clearance since the 
project area/ lease area neither falls partly/wholly within 
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Sl Specific Condition Compliance Status (Oct’18 to March’2019) 

any protected areas (wildlife sanctuaries, national parks, 
biosphere reserves or any other sensitive zones) nor within 
10kms from the boundaries of such protected areas.  

VII As part of ambient air quality monitoring during 
operational phase of the project, the air samples shall 
also be analysed for their mineralogical composition 
as may be so prescribed or notified by this Ministry 
and records maintained. 

Complied. 
The ambient air quality is monitored twice a week at six 
locations within the Core Zone. The air samples are also 
analysed for their mineralogical composition on quarterly 
basis. 
During the reporting period sampling & analysis has been 
conducted in the month of Dec’2018 & March’2019 and the 
reports are maintained. The Extract of the environmental 
monitoring results   is enclosed as Annexure-III.  

    [Please refer to Annexure-III]  
VIII The ores and minerals shall be covered by tarpaulin 

or by such other means when transported out of the 
mine by road. The vehicles shall not be overloaded. 

Complied & Ongoing  
Mineral and ores which is transported out of the mine lease 
boundary to the various destinations is completely covered 
by tarpaulin and secured in position by plastic straps.  
Four weigh bridges have been established and overloading of 
all the vehicles are prevented, which are regulated by system 
generated transit permits. Photographs are enclosed as 
Annexure-IV-Environmental Management Practices.  

 [Please refer to Annexure-IV] 
IX Effective safeguard measures such as conditioning of 

ore with water, regular water sprinkling shall be 
carried out in critical areas prone to air pollution and 
having high levels of particulate matter such as 
around crushing and screening plant, loading and 
unloading point and transfer points. It should be 
ensured that the Ambient Air Quality parameters 
conform to the norms prescribed by the Central 
Pollution Control Board in this regard. 
 

Complied & Ongoing  
To limit the fugitive emissions, following safeguard measures 
have been implemented:  
1. Water sprinkling on haul road, transfer points, Ore stack 

yard, etc is done on regular basis. 
2. Deployment of ten (10) water sprinklers (two of 28 KL, 

four of 25 KL, and four 8 KL) within mine area for haul 
road dust suppression and at mineral storage yards.  

3. Stationary water sprinklers have been installed and are 
in operation on the main/permanent haul roads with 
permanent concrete bunds and maintenance areas, 
stack yard, chrome ore beneficiation plant.  

4. Water spraying by through pressure water jets at feed 
hopper, transfer points, discharge chute to prevent dust 
generation. 

5. Adoption of wet process at COB Plant eliminates the 
chance of any dust generation. 

6.  The concentrate stacks are covered using tarpaulin 
sheets, prevents finer concrete particle from getting air 
borne.    

7. One automatic sprinkler has been installed at the truck 
parking area.    [Please refer to Annexure-IV]        

The details of concrete road including provision of fixed 
water sprinkler are as follows: 

 Table I: Concrete and Fixed Water Sprinkler Details 

Particulars Location Length(m) Width(m)

Concrete 
road 

Main Haulage road 1000 13 
COB Plant 100 10 
LOP Plant 200 06 
Workshop 200 06 

Fixed water 
sprinkling 
system 

Main Haulage road 1000 - 
COB Plant 100 - 
LOP Plant 200 - 
Workshop 100 - 
Mining Road 1500 11 
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Sl Specific Condition Compliance Status (Oct’18 to March’2019) 

Ambient air quality is monitored at six locations within the 
core zone/lease area as per NAAQS-2009 guidelines.  

[Please refer to Annexure III] 
X The project authority shall implement suitable 

conservation measures to augment ground water 
resources in the area in consultation with the 
Regional Director, Central Ground Water Board. 

Being Complied. 
Rain water harvesting measures shall be implemented as 
required under the NOC from the Central Ground Water 
Authority wherein inputs from Regional Director, Central 
Ground Water Board have been incorporated.  
Presently, a fully functional roof top rain water harvesting 
project at the Administrative office inaugurated in Oct 2014 
is in working stage.  
                                      [Photograph enclosed as Annexure-IV]  
For implementation of Ground Water Recharge measures 
four nearby villages have been identified and the preliminary 
assessment has been completed in coordination with TSRDS 
team and the same shall be executed in phase wise manner.  
This implementation shall be in accordance with the NOC, 
CGWA.  

XI Regular monitoring of ground water level and 
quality shall be carried out in and around the mine 
lease by establishing a network of existing wells and 
installing new piezometers during the mining 
operation. The periodic monitoring [(at least four 
times in a year pre-monsoon (April-May), monsoon 
(August), post-monsoon (November) and winter 
(January); once in each season)] shall be carried out 
in consultation with the State Ground Water 
Board/Central Ground Water Authority and the data 
thus collected may be sent regularly to the Ministry 
of Environment and Forests and its Regional Office 
Bhubaneswar, the Central Ground Water Authority 
and the Regional Director, Central Ground Water 
Board. If at any stage, it is observed that the 
groundwater table is getting depleted due to the 
mining activity; necessary corrective measures shall 
be carried out. 

Complied & Ongoing 
During Oct’2018 to March’19, ground water has been 
monitored on monthly basis by a network of four (08) 
piezometers constructed on the mine periphery.  
Apart from this, regular monitoring of ground water around 
nearby villages is conducted on quarterly basis at approx. ten 
(10) locations through a network of open wells/ dug wells.  
 
The data so collected is sent regularly to the Ministry of 
Environment and Forests and its Regional Office, 
Bhubaneswar, the Central Ground Water Authority and the 
Regional Director, Central Ground Water Board as applicable.  
 
Corrective actions shall be ensured as and when depleting 
status of water table is observed. 

 [Please refer to Annexure-III] 

XII The maximum height of the overburden dumps from 
its toe to the top of the dump on sloping ground shall 
not be more than 110 m. The dump slope shall be 
suitably terraced by leaving berms of adequate width 
in between lifts such that the overall slope angle (i.e. 
angle between the line joining the crest to the toe of 
the dump and across all such lifts with the 
horizontal) does not exceed 28 degrees. 
 

Complied  
Presently overburden generated from mine is used for 
backfilling within the quarry in line with the approved mine 
plan with benches of adequate slope and berm width.  
 
The existing dumps have been maintained with maximum 
height on sloping ground within 110 mtr. The stability 
aspects have been assessed by engaging reputed institutes 
such as IIT(Kharagpur), CIMFR (Nagpur), etc.  from time to 
time.  
The assessments of 2010-11 (IIT-Kharagpur), CIMFR-Nagpur 
and by IIT Kharagpur in March-April’18 conforms to the 
stability of existing dumps, maintained at ultimate height of 
110mtr & slope angle within 280.  
 

[Please refer to Annexure-IV] 
XIII The individual slopes and berms of each lift or bench 

of the overburden dump when completed shall be 
provided with adequate drainage arrangements or 
shall be suitably stabilized by such other means to 
prevent erosion due to surface run-offs. 
 

Complied & Ongoing 
Adequate stabilization measures have been implemented for 
the dump slopes maintained with proper drainage network 
are outlined as follows:  
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Sl Specific Condition Compliance Status (Oct’18 to March’2019) 

1. Each tier of dump is provided with garland drains 
connected via concrete patch path for flow along the 
benches without creating gullies. 

2. Practices like coir matting and vetiver plantation on the 
slopes to prevent wash off and rain cuts on the surface.  

3. Garland drains guided with ten (10) nos. of settling pits 
of approx. 1.5 mX1.5mX2m constructed on the toe of the 
dumps for arresting silt & sediments during monsoon 
season.  

4. Toe walls supporting the garland drains constructed all 
along the dump periphery.  

5. De-siltation activities for the drainage network is 
ensured before the onset of monsoon and during post 
monsoon season every year.    
                                                  [Please refer Annexure-IV]  

XIV Adequate precautionary measures shall be taken for 
strengthening the dump foundation. Particularly 
while dumping over soft ground, the toe region all 
along the extremities of such dumps shall be suitably 
buttressed with hard rocky boulders after excavating 
the topsoil and soft ground. Dumping operations 
shall commence only after such preparatory work 
for the dump foundation is completed in order to 
prevent its failure, which may trigger a slide of the 
entire dump. 

Complied. 
Dumping has been carried out only after ensuring the 
preparatory works for the dump foundation and with careful 
consideration of the stability aspects.  
All sorts of precautionary measures as identified during the 
geotechnical assessments of 2010-11 by IIT, Kharagpur, 
assessment of the in-situ stress of foundation and dump slope 
in 2013 by CIMFR, Nagpur and slope stability assessment of 
March- April 2018 by IIT Kharagpur have been implemented 
and the dumps are maintained as per the recommended 
heights of 110mtr (Max.) and benches provided with 
adequate space/berm width and overall slope angle 
maintained below 28°. 
Key precautionary measures are outlined as follows:   

1.  Each tier of benches is maintained with max. height of 10-
15m with adequate berm width to maintain overall slope 
angle less than 28 degree.  

2. Each level of bench is provided with garland drain and 
water from each level flow to next level via concrete patch 
path provided to prevent the formation of gullies.  

3. Garland drains with 10 nos. of settling pits of 
1.5mX1.5mX2m (approx.) for siltation.  

4. Toe walls/gabion wall provided along the periphery of 
the dumps.           

5. Practices like coir mating (geotextiles) and Vetiver 
Plantation along the dump slope has been undertaken. 
plantation is also followed to stabilize dump.           
                                                   [Please refer to Annexure IV] 

XV All external over burden dumps at the end of the 
mine life shall be reclaimed and rehabilitated by 
afforestation. Monitoring and management of 
rehabilitated areas shall continue until the 
vegetation becomes self-sustaining. Compliance 
status shall be submitted to the Ministry of 
Environment & Forests and its Regional Office 
located at Bhubaneswar on six monthly basis. 

Agreed & Complying  
Rehabilitation of OB dumps are carried out in accordance 
with the provisions of the approved mine plan and final mine 
closure plan.  
As on. 31.03.2019, area of Approx. 63.26ha out of dumping 
area of 75ha has been rehabilitated with a plantation 
coverage of 514110 Nos of plants of native forestry species.  
 
Survival monitoring and management including regular 
maintenance of the plantation are ensured in line with a site-
specific Biodiversity Management Plan, which is reviewed 
every quarter by independent experts from IUCN.  
 



Six Monthly Compliance Report to EC-Sukinda Chromite Mines, M/s Tata Steel Limited for October’18 to March’19  
 

 

pg. 10 
 

Sl Specific Condition Compliance Status (Oct’18 to March’2019) 

The compliance status on the same is submitted to the 
Ministry of Environment & Forests and its regional office 
located at Bhubaneswar on six monthly basis.   
                                   [Photographs enclosed as Annexure-IV] 

XVI Catch drains and siltation ponds of appropriate size 
shall be constructed around the mine working, soil, 
mineral and OB dump(s) to prevent run off of water 
and flow of sediments directly into the Damsala 
Nallah and other water bodies. The water so 
collected should be utilized for watering the mine 
area, roads, green belt development etc. The drains 
shall be regularly desilted particularly after 
monsoon and maintained properly. Garland drains, 
settling tanks and check dams of appropriate size, 
gradient and length shall be constructed both around 
the mine pit and over burden dump(s) to prevent run 
off of water and flow of sediments directly into the 
Damsala Nallah and other water bodies and sump 
capacity should be designed keeping 50% safety 
margin over and above peak sudden rainfall (based 
on 20 years data) 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. Sedimentation pits 
shall be constructed at the corners of the garland 
drains and desilted at regular intervals. 

Complied & Ongoing. 
Garland drain with 10 nos. of settling pits of approx. 
1.5mX1.5X2m has been constructed to arrest the silts and 
sediments during the washout/runoff from the mine 
workings/dumps.  
The adequacy of the surface runoff management has been 
assessed and validated by NIT Rourkela through a scientific 
study of drainage pattern and management of surface runoff 
at Sukinda Chromite Mine. The garland drains have also been 
designed considering the waterfall data of the region. 
 
Entire surface runoff from the mine is guided up to the 
Effluent Treatment Plant of capacity 4500Kl/hr from where 
the treated effluent is reused/recycled back for greenbelt 
development & maintenance, dust suppression, 
beneficiation, drinking and other domestic utilities.  
Discharge of effluent beyond the mine lease is allowed only 
after proper treatment preventing the silt/sediment surging 
into the adjoin areas/Dumsala Nallah.   
 
 

XVII Retaining wall having adequate dimensions shall be 
constructed at the toe of the over burden dumps to 
check run-off and siltation. 

Complied. 
Toe wall along with garland drain having cross section of 
1.5mX1.5mX2m have been constructed all around periphery 
of the dump.   

[Please refer Annexure-VIII]   
XVII
I 

Plantation shall be raised in an area of 384.44 ha 
including a 7.5m wide green belt in the safety zone 
around the mining lease, backfilled and reclaimed 
area, around the higher benches of excavated void 
etc. after the completion of opencast mining activity 
by planting the native species in consultation with 
the local DFO/Agriculture Department. The density 
of the trees should be around 2500 plants per ha. 

Complied & Ongoing 
The plantation programme is carried out as per the approved 
Mining Plan & Final Mine Closure Plan.  
As on 31.03.2019, total area of 119.02ha (55.76ha within 
Mining lease & 63.26ha on OB dump) have been covered 
under plantation schemes with total plantation of 1234885 
Nos of plants (720775Nos within mining lease & 510110 Nos 
on OB dumps).  
These measures had suffered some setbacks in the form of 
mortality and some internal changes in the operational plan 
on account of which survival as expected from the above 
figures is yet to be assessed, however the density of tree in 
both the cases is more than required density of 2500 
trees/ha.  
Areas covered under plantation includes safety zone of 7.5m 
width around the mining lease, backfilled and reclaimed area, 
etc. and carried out in consultation with the state forest 
department.  
                                                             [Please refer Annexure-IV] 

XIX Effective safeguard measures such as regular water 
sprinkling shall be carried out in critical areas prone 
to air pollution and having high levels of SPM and 
RPM such as haul road, loading and unloading point 
and transfer points. It shall be ensured that the 
Ambient Air Quality parameters conform to the 
norms prescribed by the Central Pollution Control 
Board in this regard  

Complied & Ongoing.  
To limit the fugitive emissions, following safeguard measures 
have been implemented:  

1. Water sprinkling on haul road, transfer points, Ore stack 
yard, etc is done on regular basis. 

2. Deployment of four (04) graders haul road maintenance 
& muck clearance along with ten (10) water sprinklers 
(two of 28 KL, four of 25 KL, and four 8 KL) m within mine 
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Sl Specific Condition Compliance Status (Oct’18 to March’2019) 

 area for haul road dust suppression and at mineral 
storage yards.  

3. Stationary water sprinklers have been installed and are in 
operation on the main/permanent haul roads, 
maintenance areas, stack yard, chrome ore beneficiation 
plant, truck parking area, etc.  

4. Water spraying by pressure water jets at feed hopper, 
transfer points, discharge chute to prevent dust 
generation. 

5. Adoption of wet process at COB Plant eliminates the 
chance of any dust generation. 

6.  The concentrate stacks are covered using tarpaulin 
sheets to prevent finer concrete particle from getting air 
borne.                   

All these majors have been successfully implemented to 
ensure the ambient air quality conformance with the CPCB 
prescribed norms. Ambient air quality is monitored at six 
locations within the core zone/lease area as per NAAQS-2009 
guidelines.  
                              [Please refer Annexure-III & Annexure-IV] 

XX Mine water discharge and/or any waste water shall 
be properly treated in an ETP/s for the removal of 
hexavalent chromium and to meet the prescribed 
standards before reuse/discharge. The run off from 
OB dumps and other surface run off shall be analyzed 
for hexavalent chrome and in case its concentration 
is found higher than the permissible limit, the waste 
water should be treated before discharge/reuse. 

Complied & Ongoing 
An Effluent Treatment Plant (ETP) of capacity 4500KL/hr 
designed with automated dosing system, clariflocculator, and 
flash mixture, dry sludge collection system, multi-bed 
filtration system, etc, is in operation for surface runoff/mine 
water treatment. FeSO4 is used as the reductant to ensure 
removal of Cr+6. 
The effectiveness of the treatment is continuously monitored 
through real-time online monitoring system with sensor 
based analysers for parameters like pH, TSS and Cr+6. 
Apart from the continuous effluent monitoring system 
samples from the Inlet & Outlet are also analysed at our 
laboratory (inhouse facility) on daily basis.  Surface water 
samples are also analysed from the mine pits, runoffs form 
dumps, etc. by an OSPCB accredited third party on monthly 
basis and records are being maintained.  
Further, company has also commissioned one Herbal 
Treatment Plant in the COB section since 2007-08 for the 
online hexa-chrome treatment of the chrome concentrate. 
Some of its related processes have been patented and 
Company has also won DSIR National Award for the same.    
No discharge of runoff/effluent is done without prior 
treatment and its conformance with the permissible 
standards.               

[Please Refer to Annexure-IV] 
XXI The decanted water from the beneficiation plant 

shall be re-circulated within the plant and there shall 
be zero discharge. 
 

Complied. 
Tailings produced from the plant are fed to thickener to 
increase the settling rate of particles and thus producing 
clarified water which is re-circulated to the plant. Thickener’s 
discharge is fed to tailings dewatering plant and tailing pond. 
Clarified water from the tailing pond & clear water produced 
from the dewatering plant is re-circulated back to the COB 
plant ensuring zero discharge from the plant. Recently, 
company has installed one Tailing dewatering unit at the COB 
Plant to recover the water from the tailings and then tailings 
are disposed in the form of dry cake in safe and environment 
friendly manner. 
                                   [Photographs enclosed as Annexure-IV] 
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XXII Regular monitoring of water quality upstream and 
downstream of Damsala Nallah shall be carried out 
and record of monitoring data should be maintained 
and submitted to Ministry of Environment and 
Forests, its Regional Office, Bhubneswar, Central 
Groundwater Authority, Regional Director, Central 
Ground Water Board, State Pollution Control Board 
and Central Pollution Control Board. 

Complied & Ongoing 
The monitoring of water quality at upstream and 
downstream of Damsala Nallah is carried out by an OSPCB 
empanelled laboratory and the records are maintained and 
submitted to the State Pollution Control Board on monthly 
basis. Monitoring results are also submitted along with the 
compliance report to the MoEFCC (regional Office).   
In addition to this, continuous effluent monitoring system 
(sensor based analysers) has been installed for the 
parameters like pH, TSS & Cr+6 at the intake point on the up-
stream of the Dumsala Nallah. The monitoring system is 
integrated with the servers of OSPCB for remote surveillance 
on real-time basis.  

                      [Please Refer to Annexure-III]  
XXII
I 

Appropriate mitigative measures shall be taken to 
prevent pollution of Damsala Nallah, if any, in 
consultation with the State Pollution Control Board. 
 

Complied. 
Following mitigative measures have been implemented for 
prevent pollution of Damsala Nallah: 

1. ETP with capacity of 4500Kl/hr, designed with settling 
pit, flash mixture, clarri-focculator, automatic dosing 
system, dry sludge collection system, multi sand filters 
etc. is in operation.  

2.  Treated water from the ETP is reused /recycled within 
the mine for various purposes like greenbelt, dust 
suppression, drinking water treatment, COB operation, 
etc. to minimize the discharge load on the Damsala Nallah.  

3. No effluent is discharged beyond the mine premises 
without prior treatment and its conformance with the 
permissible discharge norms.  

4. Effluents discharged from the outlet of ETP is monitored 
on real-time basis with continuous effluent monitoring 
system for parameters like pH, TSS, flow and Cr+6.  

5. Raw water intake from Damsalla Nallah has been 
prevented and only resorted in case of emergency 
situations.  

6. We have started utilising the mine effluents for drinking 
purpose within the camp since May’2018 after two stage 
treatment processes such as primary treatment   at ETP 
with correction to suspended solids, pH, Hexavalent 
Chromium and secondary treatment at WTP with 
disinfection and other subsequent processes.  

XXI
V 

The project proponent shall obtain necessary prior 
permission of the competent authorities for drawl of 
requisite quantity of surface water for the project. 

Complied. 
An agreement for the drawl of 2100 Cu.M of surface water 
from Damsala Nalla has been signed with Executive Engineer, 
Jaraka Irrigation Division on December’15 for a period of 
three (03) years i.e up to 30th Nov 2018, subsequently 
renewed till 31.03.2020, however reuse of treated water 
from ETP has resulted in significant reduction in the water 
drawl of from the damsala nallah.  
For except in summer season our intake has gone to the 
status of ZERO INTAKE.  

[Surface Water Agreement enclosed as Annexure-V] 
XXV Suitable rainwater harvesting measures on long 

term basis shall be planned and implemented in 
consultation with Regional Director, Central Ground 
Water Board. 

Complied & Ongoing 
Rainwater harvesting study has been conducted and findings 
submitted to Regional Office, CGWB, Bhubaneswar. One roof 
top rain water harvesting structure has been constructed at 
GM office building which is in working stage.  
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Apart from this, four villages nearby have been identified 
where ground water recharge measures shall be 
implemented in accordance with the NOC of CGWA.  
 
Preliminary investigation and budgetary estimation has been 
made in coordination with TSRDS wing of Tata Steel. This 
shall be implemented in phase wise manner.   
 

XXV
I 

Vehicular emissions shall be kept under control and 
regularly monitored. Measures shall be taken for 
maintenance of vehicles used in mining operations 
and in transportation of mineral from mine face to 
the beneficiation plant. The vehicles shall not be 
overloaded. 

Complied & Ongoing 
Monitoring of vehicular emission is done on six monthly basis 
for the HEMMs deployed in Mining through a third party 
recognised by state transport authority. The K factor for all 
the vehicles is found to be below 0.33. Regular conditioning 
monitoring of the HEMMs is also carried out to keep the 
vehicle in good condition.  
 
Transport vehicles are regulated by certificate of PUC from 
RTO office and system generated permits ensuring load 
under permissible limit. 

XXV
II 

Blasting operation shall be carried out only during 
the daytime. Controlled blasting shall be practiced. 
The mitigative measures for control of ground 
vibrations and to arrest fly rocks and boulders 
should be implemented. 

 

Complied & Ongoing 
The blasting operation is carried out during the lean hours of 
the day and in acceptance with the district administrative 
authority. In summer season, the timing is around 08:00A.M 
to 09:00A.,  whereas in other times the timing resorts to 
01:00P.M to 2:0P.M.  
Practices like pre-wetting of blast, controlled blasting 
methods like pre-split blasting, use of both SME and NONEL, 
delay detonators are practiced ensuring ground vibration 
within permissible limits with improved fragmentation 
arresting fly rock & boulders and minimal dust generation.  
    
Further, blast vibration study is conducted through CIMFR, 
Dhanbad on regular basis and recommendations thereof are 
followed.  

XXV
III 

Drills shall either be operated with dust extractors or 
equipped with water injection system. 
 

Complied. 
All the drills deployed within mine are equipped with in-built 
wet drilling facilities to reduce dust generation. Apart from 
this, the drill operators as well as workmen working in the 
dust prone areas have been provided with necessary PPEs.  

XXI
X 

Mineral handling plant shall be provided with either 
adequate number of high efficiency dust extraction 
system or water injection system. Loading and 
unloading areas including all the transfer points 
should also have efficient dust control arrangements. 
These should be properly maintained and operated. 

Complied. 
The process at mineral handing plant (COB Plant) is totally 
wet, thus the chance of any dust generation is eliminated.  
Roads in COB plant has been concreted fitted with stationary 
water sprinklers. Spraying by pressure water jets at feed 
hopper, transfer points, discharge chute is done on regular 
basis to prevent dust generation.  

XXX Consent to operate shall be obtained from State 
Pollution Control Board prior to start of enhanced 
production from the mine. 

Complied. 
Consent to operate has been renewed vide OSPCB’s letter no. 
14781/IND-I-CON-226 dt. 01.10.16 valid till 31st March 2020 
for the enhanced production capacities of 1.948670MTPA, 
0.5MTPA & 0.65MTPA for ROM, Pyroxenite & Throughput 
from COB respectively.             [Please Refer to Annexure-II] 

XXX
I 

Sewage treatment plant shall be installed for the 
colony. ETP shall also be provided for workshop and 
wastewater generated during mining operation. 
 

Complied. 
A Sewage Treatment Plant has been constructed as per BIS 
standard for domestic effluent/sewerage & the treated 
effluent is being reused for garden development.  
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An oil and grease trap system fitted with oil skimmers has 
been constructed in the workshop. The effluents free from oil 
and grease is completely recycled back for vehicle washing 
purpose.  
An ETP with capacity of 4500 Kl/hr having the facilities like, 
settling pit, flash mixture, clarri-focculator, automated dosing 
system, dry sludge collection system, multi sand filters, etc. 
has been constructed and in operation for the treatment of 
mine pit water and surface runoff.  
                                                        [Please Refer to Annexure-IV] 

XXX
II 

Digital processing of the entire lease area using 
remote sensing technique shall be carried out 
regularly once in three years for monitoring land use 
pattern and report submitted to Ministry of 
Environment and Forests and its Regional Office, 
Bhubaneswar. 

Complied. 
Digital processing of the entire lease area using remote 
sensing technique was carried out for baseline information of 
land use pattern and the report was submitted to Ministry of 
Environment, Forests & Climate Change and its Regional 
Office, Bhubaneswar vide letter no. SCM/MPP/39/16 dated 
24.11.2016. Monitoring shall be continued periodically every 
three years by engaging an ORSAC empanelled consultants.  

XXX
III 

Regular monitoring of ambient air quality including 
free silica shall be carried out and records 
maintained. 

Complied & Ongoing 
Regular monitoring of ambient air quality is carried out at six 
locations as per NAAQS-2009 and the free silica in ambient 
air is monitored by personal dust sampling to assess the 
workforce’s exposure to RPM in ambient air and %free silica 
content in it. 

                                                  
[Please Refer to Annexure-III] 

XXX
IV 

Pre-placement medical examination and periodical 
medical examination of the workers engaged in the 
project shall be carried out and records maintained. 
For the purpose, schedule of health examination of 
the workers should be drawn and followed 
accordingly. 
 

Complied. 
Pre-Employment/Pre-placement medical examination is 
mandatorily ensured for employees prior to their joining.  
Apart from this, periodical medical examination (PME) is 
conducted for all in every five years and for those with age of 
45years or more PME is conducted once in every three (03) 
years and the records are maintained.  
Besides this the company also undertakes various initiatives 
for the improvement in the occupational health and removing 
the safety hazards at industrial workplace, by forming 3 ACT 
(Advice, Connect & Transform) teams under Wellness@ 
Workplace programme. 

XXX
V 

The project proponent shall take all precautionary 
measures during mining operation for conservation 
and protection of endangered fauna such as elephant 
etc. spotted in the buffer zone of the mine and 
contribute towards the cost of implementation of the 
plan and/or Regional Wildlife Management Plan for 
conservation of flora and fauna so prepared by the 
State Forest and Wildlife Department. The amount so 
contributed shall be included in the project cost. A 
copy of action plan shall be submitted to the Ministry 
and its Regional Office, Bhubaneswar within 3 
months. 

Complied. 
We have deposited a sum of Rs 1,05,56,000/- in the State 
Specific CAMPA account towards the cost of implementation 
of Regional Wildlife Management Plan.  
Further, site specific wild life conservation Plan has already 
been submitted to DFO, Cuttack vide our letter no. SCM/ 
ENV/091/13, dated 18.12.2013, which was finally approved 
by PCCF (WL) Odisha vide letter No. 4895/1 WL-SSP-
92/2015, dated 10.06.2015.  
We have also deposited a sum of Rs 6,86,86,240/-in RTGS 
Mode in State Specific CAMPA Fund towards contribution for 
Site Specific Wildlife Conservation Plan on 7.12.2015.  
As a proactive measure, site specific Biodiversity 
Management Plans have been formulated and implemented 
in consultation with experts from IUCN and state forest 
dept.’s directives/instructions, etc.   

XXX
VI 

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

Complied. 
The Final Mine Closure Plan made in respect of Sukinda 
Chromite Mine had been approved by Indian Bureau of Mines, 
Bhubaneswar vide letter no. FMCP/FM/32-ORI/BHU/2018-
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19/1580, dt. 28.09.2018 which was under modification 
during the previous reporting period i.e April’18 to Sep’18.  
 
After the modification, the Final Mine Closure Plan has been 
approved by Indian Bureau of Mines vide its office letter no. 
MFMCM/FM/60-ORI/BHU/2018-19, dt. 29.04.2019.  

[Please Refer to Annexure-VI] 
 
Regarding corpus fund: During the approval of Review of 
Mining Plan for the period 2018-20, a sum of Rs. 12.18 Cr. 
 (@ Lease Area – 406 ha. X Rs.3,00,000/- ha) has been 
deposited with the Regional Controller of Mines, 
Bhubaneswar as a part of financial assurance for the mine 
closure activities.  

 
B. General Conditions of Environmental Clearance   

I No change in mining technology and scope of 
working should be made without prior approval of 
the Ministry of Environment & Forests. 

Complied. 
There is no change in mining technology and scope of 
working. Mine is operated within the scope of the present EC.  
 
Prior approval from the Ministry would be sought in case of 
change in scope of working is envisaged in future. 

II The calendar plan quantity of excavation, chrome 
ore, beneficiated chrome concentrates, pyroxenite 
ore and waste shall not be exceeded. 
 

Complied. 
The calendar plan is followed. Production from the proposed 
UG mine (as per EC) is yet to start. 
 

LMT: Lakhs of Metric Tonnes. 

                        Calendar plan for Year 2018-19 
Particulars 
in LMT 

EC Limit Mining Plan 
Limit 

Actual 
(FY 18-19) 

Chrome Ore 
ROM  

24 19.45 16.04785 

Chrome 
Concentrate 

6.50 3.31 1.11 

Pyroxenite 5.50 0.94 NIL 

III At least four ambient air quality-monitoring stations 
should be established in the core zone as well as in 
the buffer zone for RSPM (Particulate matter with 
size less than 10 micron i.e., PM10) and NOX 
monitoring. Location of the stations should be 
decided based on the meteorological data, 
topographical features and environmentally and 
ecologically sensitive targets and frequency of 
monitoring should be undertaken in consultation 
with the State Pollution Control Board. The data so 
recorded should be regularly submitted to the 
Ministry including its Regional office located at 
Bhubaneswar and the State Pollution Control Board 
/ Central Pollution Control Board once in six months. 

Complied. 
Six air quality monitoring stations (four in the work zone, one 
in residential area and one near hospital) had been 
established for ambient air quality monitoring in line with 
CPCB guidelines fulfilling the requirements of NAAQS-2009.  
Apart from this, quarterly monitoring is done at 10 buffer 
zone locations in the nearby villages.  
Parameters monitored are PM10, PM2.5, SO2, NOx, CO, O3, Pb, 
NH3, Benzene, Benzo(a) Pyrene, Arsenic & Nickel. Monitoring 
agency is an OSPCB empanelled consultant.  

 
[Please Refer to Annexure-III] 

IV Measures should be taken for control of noise levels 
below 85 dBA in the work environment. Workers 
engaged in operations of HEMM, etc. should be 
provided with ear plugs / muffs. 
 

Complied. 
Following measures have been implemented to control the 
noise level below 85dB(A) in the work environment.  
1. Wherever possible the noise is controlled at the source 

by replacement of metallic screens by rubber screens & 
polyurethane panels, etc. at Chrome Ore Beneficiation 
and Lumpy Ore Processing plant. 

2.  DG sets provided with acoustic enclosures.  
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3. The operator’s cabin of all the HEMM’s are fitted with air 
conditioner.   

4. Periodic/Regular conditioning monitoring and 
maintenance of HEMMs.  

5. Use of Earmuffs/ Ear plugs are in the list of mandatory 
PPEs for the operational workforce engaged in high noisy 
areas.  

6. Monitoring of Noise level at workplaces is carried out on 
quarterly basis. (for monitoring result annexure may be 
referred)       

         [Please Refer to Annexure-III]  
V There will be zero waste water discharge from the 

plant.  
 

Complied. 
Tailings produced from the plant are fed to thickener to 
promote the settling rate of particles thus producing clarified 
water, which is re-circulated to the plant.  
 
Thickener’s discharge is fed to Tailings Dewatering Plant and 
Tailing pond. Clarified water from the tailing pond & clear 
water produced from the dewatering plant is re-circulated 
back to the COB plant ensuring Zero Waste Water discharge 
is ensured at COB plant.  

[Photographs enclosed as Annexure-IV] 
VI 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. 

Complied. 
Persons working in dusty areas have been provided with 
DGMS approved dust masks. Regular training programmes 
are conducted for the employees for raising awareness on 
health & safety aspects.  

VII 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. 
 

Complied. 
All the employees undergo periodical medical examination 
(PME) in hospital every five years and those with age of 
45years or more undergo PME once in every three (03) years.  
To improve the occupational health and removing the safety 
hazards at industrial workplace, 3 ACT (Advice, Connect & 
Transform) teams have been formed under Wellness@ 
Workplace programme. Apart from this, persons engaged in 
mining operations are also tested for their exposure to free 
silica content in respirable air (RPM) on quarterly basis.  
As of now, no occupational diseases have been reported till 
date.   

VIII 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. 
 

Complied. 
The Environmental Management Cell is headed by the Head 
(Environment) at the corporate level and is supported by 
Senior Manager (Mine Planning & Environment), Manager 
(Environment), Environmental Monitoring Consultant at the 
site. The administrative reporting of the environmental 
functions is attributed with the   Head (Mine & Production 
Planning) who directly reports to the GM, Operations of the 
Division.  
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IX 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. 
 

Complied. 
Separate budgetary provisions are made for environmental 
protection measures every year and maintained under a 
separate cost centre. Funds earmarked for this purpose for 
the year 2018-19 is outlined below with the planned Vs. 
actual expenditure:      

Sl 
No. 

Item 
Plan  

FY 18-19 
(Lakh) 

 Actual  
FY19 (Lakh)  

1 Afforestation 55 53.24 
2 Dust suppression 190 188.75 
3 Treatment of mine 

discharge & recycling 
150 271.00 

4 Environment & weather 
exhaust monitoring 

24 28.95 

5 Horticulture 
development 

65.0 80 

6 Drinking water supply 38.0 48.39 
7 STP Operation & 

Maintenance 
7.5 7.8 

8 Sanitation 62.0 67.67 
9 Herbal Treatment 5.00 4.5 

10 Malaria Eradication 7.00 3.54 
11 Garland drain & storm 

water drain 
2.50 23.00 

12 Family planning 1.00 0 
13 Slime dam management 12.00 10.7 
14 Environment awareness 

(EMS) 
12.00 10.24 

15 Community* 
development through 
TSRDS  

615.0 
 

616.74 

16 Hazardous waste 
management 

30.0 16.21 

17 Bio medical waste 4.00 2.15 
 18 Total     1280.0 1432.88 

Note: * The figures mentioned is inclusive of departmental expenditures such as manpower 

cost, monitoring charges, official expenditures, etc.  

The cost exclusively made for the socio-economic expenditure by the 

Sukinda Chromite Mine in the Year 2018-19 is 514.70Lakhs (INR) as against 

the budget of 518.00Lakhs (INR). The details of the different heads under 

socio-economic fonts and the expenditure details is enclosed as Annexure-

VII.  

X The project authorities should inform to the Regional 
Office located at Bhubaneswar regarding date of 
financial closures and final approval of the project by 
the concerned authorities and the date of start of 
land development work. 

Agreed & Complied. 
The Final Mine Closure Plan made in respect of Sukinda 
Chromite Mine had been initially approved by Indian Bureau 
of Mines, Bhubaneswar vide letter no. FMCP/FM/32-
ORI/BHU/2018-19/1580, dt. 28.09.2018 which was under 
modification during the previous reporting period i.e April’18 
to Sep’18 subsequent to the modification, the Final Mine 
Closure Plan has been approved by Indian Bureau of Mines 
vide its office letter no. MFMCM/FM/60-ORI/BHU/2018-19, 
dt. 29.04.2019.  
 
Necessary communication with Regional Office MoEFCC, for 
land development activity as per approved final mine closure 
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plan shall be initiated before commencement of such 
activities.    

XI The Regional Office of this Ministry located at 
Bhubaneswar 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. 

Noted. 
The mine management shall extend full cooperation to 
officer(s) of Regional office by furnishing the requisite data/ 
information/ monitoring report as and when required. 

XII The project proponent shall submit six monthly 
reports on the status of compliance of the stipulated 
environmental clearance conditions including 
results of monitored data (both in hard copies as well 
as by e-mail) to the Ministry of Environment and 
Forests, its Regional Office Bhubaneswar, the 
respective Zonal Office of Central Pollution Control 
Board and the State Pollution Control Board. The 
proponent shall upload the status of compliance of 
the environmental clearance conditions, including 
results of monitored data on their website and shall 
update the same periodically. It shall simultaneously 
be sent to the Regional Office of the Ministry of 
Environment and Forests, Bhubaneswar, the 
respective Zonal Officer of Central Pollution Control 
Board and the State Pollution Control Board. 

Complied & Ongoing. 
Six monthly reports on the status of compliance of the 
stipulated environmental clearance conditions including 
results of monitored data is submitted to the Ministry of 
Environment, Forests & Climate Change and it’s Regional 
Office Bhubaneswar, the respective Zonal Office of Central 
Pollution Control Board and the State Pollution Control Board 
in both hard copy as well as soft copy.   
Last EC compliance was submitted vide letter no. 
SCM/ENV/012/036/18 dated 29.11.2018 and a copy of the 
same is also uploaded in our company’s website.  
www.tatasteelindia.com. 

[Snapshot enclosed in Annexure-IV] 

XIII A copy of the clearance letter shall be sent by the 
proponent to concerned Panchayat, Zila Parisad / 
Municipal Corporation, Urban Local Body and the 
Local NGO, if any, from whom 
suggestions/representations, if any, where received 
while processing the proposal.  The clearance letter 
shall also be put on the website of the Company by 
the proponent. 

Complied. 
Environment Clearance letters were sent to concerned 
Panchayat, Zila Parisad / Municipal Corporation, Urban Local 
Body and is attached in Annexure IV.  
A copy of the same is also uploaded on our website @ 
www.tatasteelindia.com.  

[Please refer to Annexure-IV] 

XIV The State Pollution Control Board should display a 
copy of the clearance letter at the Regional office, 
District Industry Centre and the Collector’s office/ 
Tehsildar’s Office for 30 days.  

Not Applicable for the project proponent. 
It was informed that due compliance was made by SPCB.   

XV The environmental statement for each financial year 
ending 31st March in Form-V as is mandated to be 
submitted by the project proponent to the concerned 
State Pollution Control Board as prescribed under 
the Environment (Protection) Rules, 1986, as 
amended subsequently, shall also be put on the 
website of the company along with the status of 
compliance of environmental clearance conditions 
and shall also be sent to the respective Regional 
Office of the Ministry of Environment and Forests, 
Bhubaneswar by e-mail. 

Complied. 
The Environment Statement in Form-V is submitted before 
30th Sept of every year and the same is also uploaded in the 
company website as shown in screenshot in Annexure-IV.  
 
Environment Statement for the year ending 31st March 2018 
was submitted vide letter no. SCM / ENV/ 002 / 30 / 18, dt. 
29/Sep/2018 to the State Pollution Control Board and to the 
Regional Office of MoEF by e-mail.  

XVI The project authorities should advertise at least in 
two local newspapers of the District or State in which 
the project is located and widely circulated, one of 
which shall be in the vernacular language of the 
locality concerned, within 7 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 also at web site of the Ministry of 
Environment and Forests at http://envfor.nic.in and 
a copy of the same should be forwarded to the 

Complied. 
The grant of Environmental Clearance was advertised in the 
Oriya daily "The Samaja" (date: 11.09.2013, page-5) and in 
English daily "The New Indian Express" (date: 11.09.2013, 
page-5). Copy of the above advertisement was also forwarded 
to the Eastern Regional Office of the MoEF vide letter no. 
SCM/ ENV/ 012/066/13, dated 18.06.2013.  
 

[Please refer to Annexure-IV] 
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Regional Office of this Ministry located at 
Bhubaneswar. 

 
C. Additional Conditions as per MoEFCC Letter No. 106-9/11/EPE dt. 02.12.2014 issued to all 

Non-Coal Mining Projects.  
 

Sl.
No.  

Stipulated Condition Compliance Status (October’18 to March’2019) 

a.  The project authority shall adopt best mining 
practices for given conditions in the mining 
area, adequate number of check dam, retaining 
wall/ structure, garland drains and settling 
ponds should be provided to arrest the wash off 
with rain water in catchment area. 
 

Complied & Ongoing. 
The mine is operated by opencast mining method using 
shovel-dumper combination. Production from underground 
mines has not yet started.  
Due care is taken during all the aspects of mining operations 
(starting from excavation till dispatch of the minerals) to 
ensure feasible sustainable practices are adopted such as: 

1. Wet drilling (Drills with inbuilt features of wet drilling) for 
preventing fugitive dust generation at the working face.  

2. Controlled blasting by means of pre-split blasts using both 
NONEL & SME for arresting fly rocks and improved 
fragmentation with minimal ground vibration is practiced. 

3. Pre-wetting is also carried out prior to blasting to minimize 
dust generating potential of blasts.  

4. Deployment of four (04) graders for haul road 
maintenance and muck clearance along with ten (10) Nos 
of water sprinklers (two of 28 KL, four of 25 KL, and four 8 
KL).  

5. Stationary water sprinklers installed and are in operation 
on the main/permanent haul roads, areas in maintenance, 
stack yard, chrome ore beneficiation plant, etc.  

6. Water spraying through pressure water jets at feed 
hopper, transfer points, discharge chute to prevent dust 
generation. 

7. The process at COB Plant is totally wet and eliminates the 
chance of any dust generation. 

8.  The concentrate stacks are covered using tarpaulin sheets 
to prevent finer concrete particle from getting air borne. 

9. An Effluent treatment plant of 4500Kl/hr in operation for 
treatment of mine water and surface runoff.  

10. Slope stability monitoring and its assessment on periodic 
basis and extensive afforestation for land reclamation.  

11. Bench width & height as per the statute provisions are 
maintained.  

12. Garland drains all along the periphery of dumps supported 
with toe walls/gabion walls and 10nos of settling pits 
(1.5mX1.5mX2m) for guiding effluents/surface runoff up 
to ETP. 

13. Approx. 85% of the effluents generated is reused/recycled 
back for various purposes such as greenbelt development, 
COB operations, dust suppression, etc.  

14. No discharge of effluent beyond the mine premises without 
treatment and its conformance with permissible discharge 
norms and the quality monitored on real-time basis by 
means of continuous effluent monitoring system (sensor 
based analysers, both at inlet & outlet of ETP).  
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15. Technical assessments of slope stability, in-situ stress of 
dump foundation, adequacy of drainage network, etc. are 
also carried out from time to time.  

b. The natural water bodies and or stream which 
are flowing in and around the village should not 
be disturbed. The water table should be 
nurtured so as not to go down below the pre-
mining period. In case of any water scarcity in 
the area, the project authority has to provide 
water to the villagers for their use. A provision 
for regular monitoring of water table in open 
dug well  
 

Complied. 
No such water bodies exist within mine lease area.  
 
Dumsla Nallah being the only water bodies flowing 
within the buffer zone of mine whereby mining 
operation doesn’t have any direct intervention w.r.t 
diversion or alteration to its existence, however, 
effluents from mine is discharged into the streams of 
Dumsalla Nallah but only after ensuring proper 
treatment within mine for which an ETP of capacity 
4500Kl/hr is in operation.  
 
Surface water drawl has been minimised because the 
emphasized reuse of treated effluent within the camp.  
 
Ground water monitoring is regularly carried out by 
means of a network of open dug wells at 10 locations in 
the buffer zone i.e nearby villages on quarterly basis.   
 
Periodic desilting of the village ponds is also undertaken 
by TSRDS dept. of Tata Steel. During the period from 
2003-04 to 2014-15 total 16 ponds have been desilted in 
neighbouring villages.  

C. The illumination and sound at night at project 
sites disturb the village in respect of both 
human and animal population. Consequent 
sleeping disorder and stress may affect the 
health in the village located close to mining 
operation. Habitations have a right to darkness 
and minimal noise level at night. The Project 
Proponents must ensure that the biological 
clock of the village is not disturbed by orienting 
the floodlights mask way from the village and 
keeping the noise levels well within prescribed 
limits for day/ night hours. 
 

Complied. 
No such long-range flood lights have been installed 
within mine. All Lighting masts installed within mine are 
oriented for optimal illumination within mine lease area.  
 
There are no such villages located in closed proximity to 
the mine other than village Kakudia, which is distantly 
located from the working pits and is near to OB dumps 
where mining operation (dumping) is no longer carried 
out since 2014 and more ever there lies a barrier of 
natural forest b/w dump and the village.  
 
Safety zone all along the lease periphery is maintained 
with plantation which also acts as a barrier.  

d. The project Authority shall make necessary 
alternative arrangement, where required, in 
consultation with state Government to provided 
alternated areas for livestock grazing. In this 
case context, the Project Authority should 
implement the direction of Hon’ble Supreme 
Court with regard to acquiring grazing land. The 
sparse tress on such grazing ground, which 
provides mid-day shelter from the scorching 
sun, should be scrupulously guarded felling lest 
the cattle abandon the grazing ground or return 
home by noon. 
 

Not Applicable. 
The entire mine area of 406.00ha is of govt lands 
(404.669ha of forest land and 1.331ha of non-forest 
land). No such grazing land have been acquired by the 
company.  



Six Monthly Compliance Report to EC-Sukinda Chromite Mines, M/s Tata Steel Limited for October’18 to March’19  
 

 

pg. 21 
 

Sl.
No.  

Stipulated Condition Compliance Status (October’18 to March’2019) 

e. Where ever blasting is undertaken as part of 
mining activity, the Project Authority shall carry 
out vibration studies well before approaching 
any such habitats or other building to evaluate 
the zone of influence and impact of blasting on 
neighbourhood. Within 500 meters of such sites 
vulnerable to blasting vibration, avoidance of 
use of explosives and adoption of alternative 
means of mineral extraction such as 
ripper/dozer combination/ rock breakers/ 
surface mineral etc should be seriously 
considered and practiced wherever practicable. 
A provision for monitoring of each blast should 
be made so that impact of blasting on nearby 
habitation and dwelling unit could be 
ascertained. The covenant of lease deed under 
rule 31 of MCR 1960 provided that no mining 
operation shall be carried out within 50 meters 
of public works such as public roads and 
building or inhabited sites except with prior 
permission from the competent Authority.   
 

Complied. 
Vibrations studies have been carried out by CIMFR 
Dhanbad and recommendations thereof are followed.  
Controlled blasting with the use of SME & NONEL and 
presplit blast is practiced minimizing ground vibration 
and Peak Particle velocity is monitored during blasting 
events. Public works such as public roads and building or 
inhabited sites are well away from the mine lease.      
 
 

f. Main haulage road in the mines should be 
provided with permanent water sprinkler and 
other road should be regularly wetted water 
tanker fitted with sprinkler. Crusher and 
material transfer points should be invariably be 
provided with bag filter and or dry fogging 
system. Belt conveyor fully covered to avoid air 
borne dust. 
 

Complied. 
To limit the fugitive emissions, following safeguard 
measures have been implemented:  

1. Various control measures like water sprinkling on 
haul road, transfer points, Ore stack yard, etc is done 
on regular basis. 

2. Ten (10) water sprinklers (two of 28 KL, four of 25 
KL, and four 8 KL) have been deployed in the mine 
area for haul road dust suppression and at mineral 
storage yards. 

3. Stationary water sprinklers have been installed and 
are in operation on the main/permanent haul roads 
with permanent concrete bunds and areas in 
maintenance, stack yard, chrome ore beneficiation 
plant.  

4. Water spraying is done through pressure water jets 
at feed hopper, transfer points, discharge chute to 
prevent dust generation. 

5. The process at COB Plant is totally wet and eliminates 
the chance of any dust generation. 

6.  The concentrate stacks are covered using tarpaulin 
sheets to prevent finer concrete particle from getting 
air borne.                  

7. Mineral is dispatched by means of trucks and which 
are completely covered with tarpaulins and regulated 
by system generated transit permits which prevents 
overloading.  

 
g. The project Authority shall ensure that 

productivity of agriculture crops is not affected 
due to the mining operation. Crop Liability 

Agreed.  
The mine is surrounded by a number of mines owned by 
other lessees. So far there is no such potential adverse 
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Insurance Policy has to be taken by PP as a 
precaution to compensate for the crop loss. The 
impact zone shall be 5 Km from the boundary of 
mine lease area for insurance policy. In case, 
several mines are located in cluster mines, 
formed inter – alia, to sub serve such and 
objective shall be responsibility for securing 
such Crop Liability Policy.   
 

impact on the agricultural land has been evidence.  
However, in case of any such scenario is envisaged in 
future the same shall be addressed in desired manner for 
the purpose of which a company level public liability 
insurance scheme is in place.  

 [Refer to PLI Policy enclosed as Annexure-VIII]  
 

 

h. In case any village is located within the mining 
leasehold which is not likely to be affected due 
to mining activities during the life of mine, the 
Expert Appraisal Committee (EAC) should 
consider the proposal of Environmental 
Clearance (EC) for reduced mining area. The 
mining lease may be executed for the area for 
which EC is accorded. The mining plan also 
accordingly   revised and required stipulation 
under the MMDR Act 1957 and MCR 1969 met. 

Not Applicable. 
There are no villages within the lease hold area of 
406.0ha for which EC has been accorded by MoEFCC.  
 
  

i. Transportation of minerals by road passing 
through the village shall not be allowed. A 
“bypass” road should be constructed (say 
leaving a gap of at least 200 m) for the purpose 
of transportation of minerals so that the impact 
of sound, dust and accidents could be mitigated. 
The PP shall bear the cost towards the widening 
and strengthening of existing public road 
network in case same is proposed to be used for 
the project. No road movement should be 
allowed on existing village road network 
without appropriately increasing carrying 
capacity of such road  

Complied. 
Mineral is transported via public Tamka-Mangalpur road 
maintained by state R&B. Transit of mineral is regulated 
by valid transit permits issued under Odisha Minerals 
(prevention of theft, smuggling, illegal mining and 
regulation of possession, storage trading and 
transportation) Rules,2007.  
 
During the construction phase, we have contributed in 
the construction of a major segments of the road from 
Kaliapani up to Kankadapal of 12Kms (approx.) in 
totality.   

j. Likewise, alteration or re-routing of foot paths, 
pagdandies, cart road and village 
infrastructure/ public utilities or roads (for 
purpose of land acquisition for mining) shall be 
avoided to extent possible and in such case 
acquisition is inevitable, alternative 
arrangements shall be made first and the only 
the area can be acquired. In these types of cases 
Inspection reports by site visit by expert may be 
insisted upon which should be done through 
reputed Institutes.  

Not Applicable. 
Entire lease area of 406.0ha is govt. land (404.669ha of 
forest land and 1.331ha of non-forest land thus this 
project was not subjected to land acquisition.  

k. The CSR activates by companies including 
mining establishment has become mandatory 
up to 2% their financial turn over, socio 
Economic Development of neighborhood. 
Habitats could also be planned and executed by 
the PPs more systemically based on need based 
door to door survey by established Social 
Institute/ Workers on the lines as required 
under TOR. “ R&R Plan// compensation details 
for Project Affected People (PAP) should be 

Complied. 
CSR activities are undertaken by TSRDS dept. of Tata 
Steel in and around the mine. During FY 2018-19, A sum 
of 616.74Lakhs (INR) has been spent on the CSR fonts 
from a budgetary allocated fund of 615.0Lakhs (INR).  
 
This cost is inclusive of the expenditure allocated for the 
manpower and other official assets and services. The 
cost exclusively made for socio-economic fonts during 
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ENVIRONMENTAL MONITORING RESULTS 

PERIOD: OCT’2018 to MARCH’2019 

1. Air Quality Monitoring: AAQ CORE ZONE 

1. MINING COMPLEX           

Monthly 
Average  

PM1
0 

µg/m
3 

PM2.
5 

µg/m
3 

SO2 
µg/m

3 

NOx 
µg/m

3 

CO 
mg/m

3 

O3 
µg/m

3 

Pb 
µg/m

3 

NH3 
µg/m

3 

Benzen
e 

µg/m3 

Benzo(a)Pyre
ne ng/m3 

Arseni
c 

ng/m3 

Nick
el 

ng/m
3 

OCT'18 59.6 34.2 6.8 12.2 0.30 6.5 25.6 BDL BDL BDL BDL BDL 

NOV'18 66.2 39.6 7.3 13.1 0.30 6.4 24.7 BDL BDL BDL BDL BDL 

DEC'18 67.2 39.3 7.9 14.2 0.30 6.7 24.6 BDL BDL BDL BDL BDL 

JAN'19 68.6 42.0 8.2 13.8 0.28 6.6 25.0 BDL BDL BDL BDL BDL 

FEB'19 69.6 42.4 7.7 14.0 0.28 6.3 25.4 BDL BDL BDL BDL BDL 

MAR'19 69.0 42.6 7.4 14.2 0.29 7.1 25.4 BDL BDL BDL BDL BDL 

AVERAG
E 

66.70 40.02 7.55 13.58 0.29 6.60 25.12 BDL BDL BDL BDL BDL 

 

2. COB PLANT            

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

OCT'18 64.0 36.2 7.3 16.2 0.40 7.9 25.3 BDL BDL BDL BDL BDL 
NOV'18 69.1 39.7 7.8 16.0 0.40 7.6 24.5 BDL BDL BDL BDL BDL 
DEC'18 69.0 40.8 7.9 16.2 0.33 6.9 24.5 BDL BDL BDL BDL BDL 
JAN'19 69.8 40.9 7.8 15.6 0.30 7.0 24.7 BDL BDL BDL BDL BDL 
FEB'19 68.9 40.0 7.7 15.5 0.30 6.6 24.7 BDL BDL BDL BDL BDL 
MAR'19 69.0 40.0 7.2 15.7 0.32 6.9 24.2 BDL BDL BDL BDL BDL 
AVERAG
E 

68.30 39.60 7.62 15.87 0.34 7.15 24.65 BDL BDL BDL BDL BDL 

 

3. STACK YARD            

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

OCT'18 61.0 36.2 6.2 14.7 0.40 11.6 25.6 BDL BDL BDL BDL BDL 

NOV'18 68.0 39.6 7.0 15.5 0.40 11.1 24.5 BDL BDL BDL BDL BDL 

DEC'18 63.8 37.1 7.3 14.6 0.35 8.4 24.5 BDL BDL BDL BDL BDL 

JAN'19 66.7 39.6 7.4 15.1 0.31 8.0 24.8 BDL BDL BDL BDL BDL 

FEB'19 64.0 38.1 7.1 14.7 0.30 7.3 23.9 BDL BDL BDL BDL BDL 

MAR'19 64.3 38.4 7.0 14.4 0.30 7.2 23.6 BDL BDL BDL BDL BDL 
AVERAG
E 

64.63 38.17 7.00 14.83 0.34 8.93 24.48 BDL BDL BDL BDL BDL 

 

4. NEAR TAILING               
DAM            

Monthly 
Average  

PM10 
µg/m3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benze
ne 
µg/m3 

Benzo(a)Pyr
ene ng/m3 

Arsen
ic 
ng/m3 

Nick
el 
ng/m
3 

OCT'18 58.1 29.9 6.1 13.6 0.34 6.7 BDL BDL BDL BDL BDL BDL 

NOV'18 64.7 34.7 6.7 14.5 0.35 6.7 BDL BDL BDL BDL BDL BDL 

DEC'18 59.4 34.1 7.3 14.5 0.33 6.8 BDL BDL BDL BDL BDL BDL 

JAN'19 62.1 36.6 7.4 13.0 0.30 6.1 BDL BDL BDL BDL BDL BDL 

FEB'19 62.4 38.5 7.2 12.8 0.29 6.2 BDL BDL BDL BDL BDL BDL 

MAR'19 62.8 38.8 6.9 12.8 0.31 6.5 BDL BDL BDL BDL BDL BDL 

AVERAGE 61.58 35.43 6.93 13.53 0.32 6.50 BDL BDL BDL BDL BDL BDL 
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5. HOSPITAL TOP            

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

OCT'18 50.1 28.3 5.1 10.9 0.3 5.5 BDL BDL BDL BDL BDL BDL 

NOV'18 54 30.4 5.5 11.6 0.28 5.8 BDL BDL BDL BDL BDL BDL 

DEC'18 65 37.4 6.2 13.1 0.32 5.9 BDL BDL BDL BDL BDL BDL 

JAN'19 65.8 39.9 6.5 12.8 0.29 6 BDL BDL BDL BDL BDL BDL 

FEB'19 64.5 40.4 6.3 13 0.28 5.7 BDL BDL BDL BDL BDL BDL 

MAR'19 64.4 39 6.4 13 0.29 6.1 BDL BDL BDL BDL BDL BDL 
AVERAG
E 

60.63 35.90 6.00 12.40 0.29 5.83 BDL BDL BDL BDL BDL BDL 

 

6. LABORATORY TOP           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

OCT'18 55.7 30.3 5.5 14.7 0.3 6.2 23.5 BDL BDL BDL BDL BDL 

NOV'18 61.3 34.1 6.2 15.5 0.3 5.7 23.7 BDL BDL BDL BDL BDL 

DEC'18 64 34.4 7.4 15.3 0.32 6.4 23.7 BDL BDL BDL BDL BDL 

JAN'19 64.2 37.4 7.7 15.1 0.29 6.3 23.9 BDL BDL BDL BDL BDL 

FEB'19 65.4 37.6 7.4 14.5 0.27 6 23 BDL BDL BDL BDL BDL 

MAR'19 64 35.9 7.3 15 0.27 6.1 23.2 BDL BDL BDL BDL BDL 
AVERAG
E 

62.43 34.95 6.92 15.02 0.29 6.12 23.50 BDL BDL BDL BDL BDL 

  
AAQ BUFFER ZONE 

1. BIRASAL VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 62 37 4.7 11.4 0.27 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 64 35 4.3 10.4 0.23 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

63.00 36.00 4.50 10.90 0.25 BDL BDL BDL BDL BDL BDL BDL 

 

2. SENDESWAR VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 55 29 4.4 BDL 0.24 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 59 33 4.7 11 0.21 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

57.00 31.00 4.55 10.00 0.23 BDL BDL BDL BDL BDL BDL BDL 

 

3. MARUABIL VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 64 31 BDL BDL 0.21 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 65 30 5.6 9.9 0.22 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

64.50 30.50 4.80 9.45 0.22 BDL BDL BDL BDL BDL BDL BDL 
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4. KAKUDIA VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 52 29 BDL 9.8 0.18 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 62 36 6.1 10.7 0.24 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

57.00 32.50 5.05 10.25 0.21 BDL BDL BDL BDL BDL BDL BDL 

 

5. KHARAKHARI 
VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 59 28 BDL 10.3 0.24 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 62 31 5.9 10.6 0.25 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

60.50 29.50 4.95 10.45 0.25 BDL BDL BDL BDL BDL BDL BDL 

 

6. KALARANGI VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 65 33 BDL 11.6 0.22 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 66 35 5.5 11.2 0.24 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

65.00 33.00 4.75 11.60 0.22 BDL BDL BDL BDL BDL BDL BDL 

 

7. KALIAPANI VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 58 30 BDL 9.7 0.18 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 63 29 6.1 10.1 0.19 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

60.50 29.50 5.05 9.90 0.19 BDL BDL BDL BDL BDL BDL BDL 

 

8. SUKARANGI VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 64 35 BDL 9.4 0.2 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 60 32 5.5 9.2 0.22 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

62.00 33.50 4.75 9.30 0.21 BDL BDL BDL BDL BDL BDL BDL 

 

9. LAXMIDHARPUR 
VILLAGE           

Monthly 
Average  

PM10 
µg/m3 

PM2.
5 
µg/m3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e 
µg/m3 

Benzo(a)Pyre
ne ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 55 30 BDL BDL 0.17 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 58 33 5.4 10.3 0.2 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

56.50 31.50 4.70 9.65 0.19 BDL BDL BDL BDL BDL BDL BDL 
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10. KANEHIPAL VILLAGE           

Monthly 
Average  

PM10 
µg/m
3 

PM2.
5 
µg/m
3 

SO2 
µg/m
3 

NOx 
µg/m
3 

CO 
mg/m
3 

O3 
µg/m
3 

Pb 
µg/m
3 

NH3 
µg/m
3 

Benzen
e µg/m3 

Benzo(a)Pyren
e ng/m3 

Arseni
c 
ng/m3 

Nicke
l 
ng/m
3 

DEC'18 51 26 BDL BDL 0.19 BDL BDL BDL BDL BDL BDL BDL 

MAR'19 61 31 5.7 10.8 0.18 BDL BDL BDL BDL BDL BDL BDL 
AVERAG
E 

56.00 28.50 4.85 9.90 0.19 BDL BDL BDL BDL BDL BDL BDL 

 
DG STACK 1000KVA 

DG-1 PARAMETER OCT'18 NOV'18 DEC'18 JAN'19 FEB'19 MAR'19 Average 

 
Stack  Temp 0c 181.0 172.0 161.0 168.0 165.0 162.0 168.17 

 
Stack Velocity in m/sec 16.2 15.5 15.0 15.8 15.5 14.8 15.47 

 
Particulate Matter, PM,(mg/Nm³) 72.0 81.0 74.0 81.0 79.0 82.0 78.17 

 
Oxides of Nitrogen as NOx  (mg/Nm3) 45.0 41.0 37.0 39.0 41.0 44.0 41.17 

 
Carbon  Monoxide as  (mg/Nm3) 42.0 50.0 56.0 49.0 46.0 43.0 47.67 

 

Non Methyl Hydro Carbon (as C)  
(mg/Nm3) 

23.5 22.0 25.2 24.4 25.1 24.3 24.08 

 

DG-2 PARAMETER OCT'18 NOV'18 DEC'18 JAN'19 FEB'19 MAR'19 Average 

 
Stack  Temp 0c 193.0 181.0 174.0 170.0 172.0 178.0 178.00 

 
Stack Velocity in m/sec 16.8 16.1 15.3 16.2 15.9 16.2 16.08 

 
Particulate Matter, PM,(mg/Nm³) 62.0 73.0 77.0 72.0 71.0 74.0 71.50 

 
Oxides of Nitrogen as NOx  (mg/Nm3) 36.0 39.0 38.0 42.0 40.0 39.0 39.00 

 
Carbon  Monoxide as  (mg/Nm3) 44.0 49.0 51.0 56.0 53.0 49.0 50.33 

 

Non Methyl Hydro Carbon (as C)  
(mg/Nm3) 

22.8 22.1 26.6 25.3 25.7 25.5 24.67 

 

DG-3 PARAMETER OCT'18 NOV'18 DEC'18 JAN'19 FEB'19 MAR'19 Average 

 
Stack  Temp 0c 188.0 179.0 173.0 182.0 179.0 171.0 178.67 

 
Stack Velocity in m/sec 15.6 15.0 16.2 17.1 17.3 17.0 16.37 

 
Particulate Matter, PM,(mg/Nm³) 60.0 65.0 72.0 79.0 75.0 78.0 71.50 

 
Oxides of Nitrogen as NOx  (mg/Nm3) 34.0 38.0 35.0 45.0 47.0 48.0 41.17 

 
Carbon  Monoxide as  (mg/Nm3) 47.3 52.0 47.0 45.0 49.0 52.0 48.72 

 

Non Methyl Hydro Carbon (as C)  
(mg/Nm3) 

25.4 24.6 23.5 24.9 24.5 24.2 24.52 
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DG-4 PARAMETER OCT'18 NOV'18 DEC'18 JAN'19 FEB'19 MAR'19 Average 

 
Stack  Temp 0c 195.0 183.0 177.0 175.0 180.0 182.0 182.00 

 
Stack Velocity in m/sec 16.3 17.0 18.0 17.6 17.5 17.3 17.28 

 
Particulate Matter, PM,(mg/Nm³) 66.7 74.0 83.0 76.0 73.0 71.0 73.95 

 
Oxides of Nitrogen as NOx  (mg/Nm3) 34.0 36.0 42.0 36.0 39.0 42.0 38.17 

 
Carbon  Monoxide as  (mg/Nm3) 44.8 48.0 53.0 48.0 50.0 48.0 48.63 

 

Non Methyl Hydro Carbon (as C)  
(mg/Nm3) 

24.0 25.1 22.0 21.7 22.3 22.7 22.97 

 

DG-5 PARAMETER OCT'18 NOV'18 DEC'18 JAN'19 FEB'19 MAR'19 Average 

 
Stack  Temp 0c 182.0 170.0 167.0 166.0 168.0 165.0 169.67 

 
Stack Velocity in m/sec 16.7 16.2 16.9 16.5 16.7 16.5 16.58 

 
Particulate Matter, PM,(mg/Nm³) 69.5 76.0 71.0 84.0 81.0 83.0 77.42 

 
Oxides of Nitrogen as NOx  (mg/Nm3) 37.0 43.0 40.0 41.0 44.0 45.0 41.67 

 
Carbon  Monoxide as  (mg/Nm3) 43.9 46.0 43.0 52.0 53.0 55.0 48.82 

 

Non Methyl Hydro Carbon (as C)  
(mg/Nm3) 

23.9 22.4 21.3 22.9 23.2 23.8 22.92 

 
NOISE 

Sl. 
No 

LOCATION 

DEC'18 MAR'19 

AVERAGE LOCATION 

DEC'18 MAR'19 

AVERAGE 
Noise Level in dB(A) Noise level in dB(A) 

1 
COB Plant 
Gate 

70.2 72.4 71.3 Main Gate 61.4 60.5 61.0 

2 Canteen 68.5 69.8 69.2 Market Complex 63.6 62.8 63.2 

3 Work Shop 73.1 72.6 72.9 Hospital 49 50.4 49.7 

4 Office 65.2 64.5 64.9 Post Office 48.4 47.8 48.1 

5 D.G.Shed 72.7 74.2 73.5 Study Center 51.2 52.4 51.8 

6 MCC Room 70.4 71.1 70.8 
Water treatment Plant 
(D.G was not in 
operation) 

56.3 56.5 56.4 

7 
Vibrating 
Screen 

74.8 75 74.9 STP 59.7 60.1 59.9 

8 Scrubber 71.6 70.7 71.2 Shishu Mandir 58.5 57.8 58.2 

9 Control Room 67.7 68.4 68.1 Children's Park 57.2 57.5 57.4 

10 
Secondary  
Appron 

69.3 70.2 69.8 3RSF Qtrs 59 60.2 59.6 

 
MINERALOGICAL COMPOSITION (RESULTS IN %) 
 

LOCATION MINING COMPLEX COB PLANT TAILING DAM 

PARAMETER DEC'18 MAR'19 AVERAGE DEC'18 MAR'19 AVERAGE DEC'18 MAR'19 AVERAGE 

Cr2O3 25.6 24.8 25.2 23.8 23.5 23.7 24.4 24.7 24.6 

Fe2O3 11.1 10.8 11.0 8.6 9.2 8.9 10.1 9.9 10.0 

MnO2 2.8 3.1 3.0 3.7 3.5 3.6 3.2 3.0 3.1 

SiO2 29.3 30.2 29.8 27.3 26.8 27.1 24.6 24.9 24.8 

Al2O3 12.1 11.8 12.0 11.8 10.5 11.2 12.5 12.3 12.4 
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MgO 14.2 14.6 14.4 13.4 13.2 13.3 14.4 15.1 14.8 

CaO 3.7 3.5 3.6 3.6 3.2 3.4 4.1 3.8 4.0 
 
 

LOCATION STACK YARD HOSPITAL TOP LABORATORY TOP 

PARAMETER DEC'18 MAR'19 AVERAGE DEC'18 MAR'19 AVERAGE DEC'18 MAR'19 AVERAGE 

Cr2O3 24.8 25.3 25.1 19.2 18.7 19.0 22.7 22.4 22.6 

Fe2O3 10.3 11.4 10.9 7.9 8.2 8.1 9.5 9.8 9.7 

MnO2 2.9 3.1 3.0 1.4 1.8 1.6 2.6 2.7 2.7 

SiO2 25.3 24.5 24.9 26.3 25.8 26.1 25.5 24.9 25.2 

Al2O3 11.7 11.6 11.7 10.2 10.4 10.3 11.4 11.8 11.6 

MgO 14.3 15.0 14.7 12.4 13.2 12.8 13.9 14.7 14.3 

CaO 3.8 2.8 3.3 3.4 3.6 3.5 4.5 4.2 4.4 
 
 

WATER QUALITY MONITORING 

DRINKING WATER 

SL.NO 
LOCATION WATER BEFORE TREATMENT AT WTP (DW-1) 

Parameter Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.24 7.18 7.26 7.24 7.18 7.2 7.22 

2 Colour CL CL CL CL CL CL CL 

3 Odour U/O U/O U/O U/O U/O U/O U/O 

4 Total Hardness 84 80 88 82 85 92 85.17 

5 Total Suspended Solids 13 10 12 14 15 12 12.67 

6 Total Dissolved Solids 165 152 161 166 172 165 163.50 

7 Chloride as Cl 28.5 35.0 37.5 35.5 34 32 33.75 

8 Dissolve Oxygen 6.1 6.0 5.8 6.2 6.4 6.2 6.12 

9 BOD ND ND ND ND ND ND ND 

10 COD ND ND ND ND ND ND ND 

11 Calcium as Ca 24.85 22.44 23.24 23.62 24.6 23.8 23.76 

12 Magnesium as Mg 5.3 5.8 7.3 5.59 5.73 7.91 6.28 

13 Sulphate as SO4 5.78 5.10 5.16 5.42 4.98 4.76 5.20 

14 Fluoride as F 0.15 0.11 0.13 0.12 0.11 0.11 0.12 

15 Iron as Fe 0.33 0.35 0.31 0.34 0.3 0.26 0.32 

16 Total Chromium as Cr 0.016 0.019 0.021 0.024 0..22 0.19 0.05 

17 
Hexavalent Chromium as 
Cr+6 

BDL BDL BDL BDL BDL BDL BDL 

18 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 

19 Pesticide Absent Absent Absent Absent Absent Absent Absent 

20 Total Coliform NIL NIL NIL NIL NIL NIL NIL 

 

SL.NO 
LOCATION WATER AFTER TREATMENT AT WTP (DW-2) 
Parameter Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.3 7.22 7.32 7.3 7.28 7.25 7.28 

2 Colour CL CL CL CL CL CL CL 

3 Odour U/O U/O U/O U/O U/O U/O U/O 



Six Monthly Compliance Report to EC-Sukinda Chromite Mines, M/s Tata Steel Limited for October’18 to March’19  
 

Annexure-III-Extracts of Environmental Monitoring Results-Sukinda Chromite Mines 
 

pg. 49 
 

SL.NO 
LOCATION WATER AFTER TREATMENT AT WTP (DW-2) 
Parameter Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

4 Total Hardness 76 72 76 78 80 78 76.67 

5 Total Suspended Solids NIL NIL NIL NIL NIL NIL NIL 

6 Total Dissolved Solids 147 140 147 152 155 148 148.17 

7 Chloride as Cl 23.5 22.0 23.5 24.5 23.5 25 23.67 

8 Dissolve Oxygen 5.9 6.2 6.0 5.9 6.1 5.9 6.00 

9 BOD ND ND ND ND ND ND ND 

10 COD ND ND ND ND ND ND ND 

11 Calcium as Ca 22.44 21.64 20.84 21.16 22.32 21.42 21.64 

12 Magnesium as Mg 4.9 4.4 5.8 6.11 5.90 5.96 5.50 

13 Sulphate as SO4 2.14 1.90 1.93 1.98 2.11 2.44 2.08 

14 Fluoride as F 0.06 0.08 BDL BDL BDL BDL BDL 

15 Iron as Fe 0.15 0.11 0.10 0.12 0.14 0.17 0.13 

16 Total Chromium as Cr 0.013 0.012 0.011 0.013 0.011 0.009 0.01 

17 
Hexavalent Chromium 
as Cr+6 BDL BDL BDL BDL BDL BDL BDL 

18 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 

19 Pesticide Absent Absent Absent Absent Absent Absent Absent 

20 Total Coliform NIL NIL NIL NIL NIL NIL NIL 

 

SL.NO 
LOCATION WATER NEAR MARKET COMPLEX (DW-3) 
Parameter Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.28 7.36 7.4 7.38 7.35 7.18 7.33 

2 Colour CL CL CL CL CL CL CL 

3 Odour U/O U/O U/O U/O U/O U/O U/O 

4 Total Hardness 126 144 152 148 144 154 144.67 

5 Total Suspended Solids NIL NIL NIL NIL NIL NIL NIL 

6 Total Dissolved Solids 231 242 261 268 254 262 253.00 

7 Chloride as Cl 32 26.5 28.0 29.0 31.0 29.5 29.33 

8 Dissolve Oxygen 5.8 6.1 5.8 6 5.9 6.4 6.00 

9 BOD ND ND ND ND ND ND ND 

10 COD ND ND ND ND ND ND ND 

11 Calcium as Ca 43.28 32.86 34.46 33.24 32.64 34.5 35.16 

12 Magnesium as Mg 4.4 15.05 16.0 15.9 15.19 16.49 13.83 

13 Sulphate as SO4 6.17 3.28 3.37 3.44 3.62 3.4 3.88 

14 Fluoride as F 0.05 0.06 BDL BDL BDL BDL BDL 

15 Iron as Fe 0.17 0.14 0.12 0.16 0.19 0.2 0.16 

16 Total Chromium as Cr 0.018 0.017 0.016 0.018 0.02 0.023 0.02 

17 
Hexavalent Chromium as 
Cr+6 BDL BDL BDL BDL BDL BDL BDL 

18 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 
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19 Pesticide Absent Absent Absent Absent Absent Absent Absent 

20 Total Coliform NIL NIL NIL NIL NIL NIL NIL 

 

SL.NO 
LOCATION WATER NEAR STACK YARD (DW-4) 
Parameter Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.25 7.22 7.28 7.23 7.21 7.22 7.24 

2 Colour CL CL CL CL CL CL CL 

3 Odour U/O U/O U/O U/O U/O U/O U/O 

4 Total Hardness 90 84 80 76 75 82 81.17 

5 Total Suspended Solids NIL NIL NIL NIL NIL NIL NIL 

6 Total Dissolved Solids 159 147 155 144 135 126 144.33 

7 Chloride as Cl 30.5 34.5 32.5 30.5 29.5 31.5 31.50 

8 Dissolve Oxygen 5.8 6.2 6.1 6.1 6 6.1 6.05 

9 BOD ND ND ND ND ND ND ND 

10 COD ND ND ND ND ND ND ND 

11 Calcium as Ca 24.04 23.25 22.44 20.86 20.44 21.68 22.12 

12 Magnesium as Mg 7.3 6.3 5.8 5.8 5.82 6.77 6.30 

13 Sulphate as SO4 4.82 4.10 3.98 4.2 4.4 4.7 4.37 

14 Fluoride as F 0.04 0.05 BDL BDL BDL BDL BDL 

15 Iron as Fe 0.19 0.12 0.093 0.11 0.09 0.11 0.12 

16 Total Chromium as Cr 0.023 0.019 0.016 0.018 0.015 0.012 0.02 

17 
Hexavalent Chromium 
as Cr+6 BDL BDL BDL BDL BDL BDL BDL 

18 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 

19 Pesticide Absent Absent Absent Absent Absent Absent Absent 

20 Total Coliform NIL NIL NIL NIL NIL NIL NIL 

 

SL.NO 
LOCATION WATER NEAR JAGANNATH TEMPLE (DW-5) 
Parameter Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.41 7.56 7.47 7.32 7.3 7.15 7.37 

2 Colour CL CL CL CL CL CL CL 

3 Odour U/O U/O U/O U/O U/O U/O U/O 

4 Total Hardness 78 122 134 136 141 146 126.17 

5 Total Suspended Solids NIL NIL NIL NIL NIL NIL NIL 

6 Total Dissolved Solids 142 171 193 182 186 192 177.67 

7 Chloride as Cl 22 25.0 25.5 25.0 23.0 22.5 23.83 

8 Dissolve Oxygen 5.1 6.0 6.3 6.4 6.2 6 6.00 

9 BOD ND ND ND ND ND ND ND 
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10 COD ND ND ND ND ND ND ND 

11 Calcium as Ca 20.84 28.05 27.25 26.94 27.1 29.3 26.58 

12 Magnesium as Mg 6.3 12.6 16.0 16.7 17.82 
17.70 

14.52 

13 Sulphate as SO4 4.45 7.62 7.82 8.16 8.24 7.26 7.26 

14 Fluoride as F 0.05 0.06 BDL BDL BDL BDL BDL 

15 Iron as Fe 0.16 0.13 0.12 0.13 0.11 0.14 0.13 

16 Total Chromium as Cr 0.017 0.018 0.014 0.012 0.013 0.015 0.01 

17 
Hexavalent Chromium as 
Cr+6 BDL BDL BDL BDL BDL BDL BDL 

18 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 

19 Pesticide Absent Absent Absent Absent Absent Absent Absent 

20 Total Coliform NIL NIL NIL NIL NIL NIL NIL 

 

SL.NO 
LOCATION WATER NEAR COB PLANT (DW-6) 
Parameter Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.35 7.29 7.33 7.26 7.25 7.28 7.29 
2 Colour CL CL CL CL CL CL CL 

3 Odour U/O U/O U/O U/O U/O U/O U/O 

4 Total Hardness 82 86 90 88 92 85 
87.17 

5 Total Suspended Solids NIL NIL NIL NIL NIL NIL NIL 

6 Total Dissolved Solids 155 143 150 159 170 155 155.33 

7 Chloride as Cl 23.5 21.5 23.0 24.5 26.0 24.5 23.83 

8 Dissolve Oxygen 5.6 6.1 6.2 5.9 5.8 6.3 5.98 
9 BOD ND ND ND ND ND ND ND 

10 COD ND ND ND ND ND ND ND 

11 Calcium as Ca 24.05 23.25 24.85 23.15 23.82 22.24 23.56 

12 Magnesium as Mg 5.3 6.8 6.8 7.34 7.90 7.16 6.89 

13 Sulphate as SO4 5.09 4.60 4.74 5.12 5.3 5.1 4.99 

14 Fluoride as F 0.04 0.05 BDL BDL BDL BDL BDL 

15 Iron as Fe 0.21 0.16 0.14 0.17 0.21 0.24 0.19 

16 Total Chromium as Cr 0.019 0.016 0.015 0.017 0.019 0.02 0.02 

17 
Hexavalent Chromium as 
Cr+6 BDL BDL BDL BDL BDL BDL BDL 

18 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 

19 Pesticide Absent Absent Absent Absent Absent Absent Absent 

20 Total Coliform NIL NIL NIL NIL NIL NIL NIL 
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GROUND WATER (CORE ZONE) 

SL.NO 
LOCATION SCM/PZ/OBX/3300E/17  

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.22 7.18 7.25 7.16 7.2 7.15 7.19 

2 Turbidity NIL NIL NIL NIL NIL NIL NIL 

3 Total Hardness 102 96 92 98 95 102 97.50 

4 Alkalinity 75 70 65 68 70 72 70.00 

5 Total Dissolved Solids 187 178 169 174 172 166 174.33 

6 Chloride as Cl 26 27.5 26 24.5 25.5 27.5 26.17 

7 Residual free Chlorine ND ND ND ND ND ND ND 

8 Dissolve Oxygen 5.8 6 6.3 6.4 6.5 6.1 6.18 

9 Calcium as Ca 28.05 25.65 24.85 26.46 25.4 27.6 26.34 

10 Magnesium as Mg 7.8 7.8 7.3 7.76 7.67 8.04 7.73 

11 Sulphate as SO4 8.75 7.15 6.97 7.11 7.02 6.92 7.32 

12 Fluoride as F 0.05 BDL BDL BDL BDL BDL BDL 

13 Nitrate  1.47 1.4 1.34 1.46 1.28 1.16 1.35 

14 
Hexavalent Chromium as 
Cr+6 

BDL BDL BDL BDL BDL BDL BDL 

15 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL 

16 Arsenic (as As) BDL BDL BDL BDL BDL BDL BDL 

17 Iron as Fe 0.16 0.14 0.13 0.16 0.15 0.18 0.15 

18 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL 

19 Zinc (as Zn) 0.25 0.31 0.26 0.28 0.29 0.3 0.28 

20 Copper (as Cu) 0.009 BDL BDL BDL BDL BDL BDL 

21 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL 

22 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL 

24 Boron  (as B) BDL BDL BDL BDL BDL BDL BDL 

25 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL 

26 Mineral Oil ND ND ND ND ND ND ND 

 

SL.NO 
LOCATION SCM/PZ/OBX/3600E/13  

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.3 7.24 7.36 7.32 7.34 7.28 7.31 

2 Turbidity NIL NIL NIL NIL NIL NIL NIL 

3 Total Hardness 120 110 114 116 108 111 113.17 

4 Alkalinity 75 67.5 60 64.5 55 61 63.83 

5 Total Dissolved Solids 242 231 238 246 244 252 242.17 

6 Chloride as Cl 30.5 29 29.5 27 30.5 29.0 29.25 

7 Residual free Chlorine ND ND ND ND ND ND ND 

8 Dissolve Oxygen 5.5 6.1 6.5 6.1 6.1 6.4 6.12 

9 Calcium as Ca 37.7 35.3 34.47 35.18 32.45 33.21 34.72 

10 Magnesium as Mg 6.3 5.3 6.8 6.84 6.55 6.82 6.44 

11 Sulphate as SO4 9.86 8.14 8.08 8.24 8.15 8.04 8.42 
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12 Fluoride as F BDL BDL BDL BDL BDL BDL BDL 

13 Nitrate  1.32 1.6 1.49 1.57 1.55 1.62 1.53 

14 
Hexavalent Chromium as 
Cr+6 

BDL BDL BDL BDL BDL BDL BDL 

15 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL 

16 Arsenic (as As) BDL BDL BDL BDL BDL BDL BDL 

17 Iron as Fe 0.18 0.17 0.17 0.14 0.19 0.15 0.17 

18 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL 

19 Zinc (as Zn) 0.21 0.25 0.23 0.26 0.21 0.22 0.23 

20 Copper (as Cu) 0.007 BDL BDL BDL BDL BDL BDL 

21 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL 

22 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL 

24 Boron  (as B) BDL BDL BDL BDL BDL BDL BDL 

25 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL 

26 Mineral Oil ND ND ND ND ND ND ND 

 

SL.NO 
LOCATION SCM/PZ/OBX/3900E/09  

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.24 7.2 7.13 7.22 7.18 7.21 7.20 

2 Turbidity NIL NIL NIL NIL NIL NIL NIL 

3 Total Hardness 126 118 124 126 127 124 124.17 

4 Alkalinity 92.5 85 87.5 92.5 90 94 90.25 

5 Total Dissolved Solids 229 214 206 224 198 202 212.17 

6 Chloride as Cl 29.5 28 27 24 29 31.5 28.17 

7 Residual free Chlorine ND ND ND ND ND ND ND 

8 Dissolve Oxygen 5.7 6.1 6.2 6.3 6.3 6.2 6.13 

9 Calcium as Ca 36.07 32.86 33.66 35.42 34.1 33.8 34.32 

10 Magnesium as Mg 8.7 8.7 9.7 9.13 10.17 9.62 9.34 

11 Sulphate as SO4 9.41 8.2 8.32 9.12 8.82 8.74 8.77 

12 Fluoride as F BDL BDL BDL BDL BDL BDL BDL 

13 Nitrate  1.86 1.74 1.7 1.55 1.68 1.74 1.71 

14 
Hexavalent Chromium as 
Cr+6 

BDL BDL BDL BDL BDL BDL BDL 

15 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL 

16 Arsenic (as As) BDL BDL BDL BDL BDL BDL BDL 

17 Iron as Fe 0.2 0.17 0.15 0.18 0.17 0.19 0.18 

18 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL 

19 Zinc (as Zn) 0.25 0.21 0.24 0.26 0.26 0.25 0.25 

20 Copper (as Cu) 0.008 BDL BDL BDL BDL BDL BDL 

21 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL 

22 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL 

24 Boron  (as B) BDL BDL BDL BDL BDL BDL BDL 

25 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL 
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26 Mineral Oil ND ND ND ND ND ND ND 

 

SL.NO 
LOCATION SCM/PZ/OBX/3600E/01  

PARAMETERS Oct'18 Nov'18 Dec'18 Average 

1 pH 7.2 7.17 7.3 7.22 

2 Turbidity NIL NIL NIL NIL 

3 Total Hardness 98 94 98 96.67 

4 Alkalinity 65 60 62.5 62.50 

5 Total Dissolved Solids 219 202 211 210.67 

6 Chloride as Cl 29 32.5 31 30.83 

7 Residual free Chlorine ND ND ND ND 

8 Dissolve Oxygen 5.6 6.2 6.4 6.07 

9 Calcium as Ca 25.65 24.05 24.85 24.85 

10 Magnesium as Mg 8.3 8.2 8.7 8.40 

11 Sulphate as SO4 11.57 10.3 10.41 10.76 

12 Fluoride as F BDL BDL BDL BDL 

13 Nitrate  1.73 1.52 1.48 1.58 

14 
Hexavalent Chromium as 
Cr+6 

BDL BDL BDL BDL 

15 Cyanide (as CN) BDL BDL BDL BDL 

16 Arsenic (as As) BDL BDL BDL BDL 

17 Iron as Fe 0.21 0.18 0.19 0.19 

18 Lead (as Pb) BDL BDL BDL BDL 

19 Zinc (as Zn) 0.23 0.31 0.28 0.27 

20 Copper (as Cu) 0.015 BDL BDL BDL 

21 Manganese (as Mn) BDL BDL BDL BDL 

22 Mercury as Hg BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL 

24 Boron  (as B) BDL BDL BDL BDL 

25 Selenium (as Se) BDL BDL BDL BDL 

26 Mineral Oil ND ND ND ND 

GROUND WATER (BUFFER ZONE) 

SL.N
O 

Village name Birasal Village Sendeswar Village  Maruabil Village  

Parameter 
Dec'1

8 
Jan'1

9 
AVERAG

E 
Dec'1

8 
Jan'1

9 
AVERAG

E 
Dec'1

8 
Jan'1

9 
AVERAG

E 

1 pH 6.92 7.12 7.02 7.14 7.16 7.15 6.9 6.98 6.94 

2 Turbidity 0.5 0.6 0.55 0.4 0.4 0.4 0.5 0.5 0.5 

3 Total Hardness 60 64 62 116 114 115 66 68 67 

4 Alkalinity 47.5 46.5 47 82.5 84.5 83.5 50 52 51 

5 Total Dissolved Solids 117 122 119.5 219 226 222.5 121 128 124.5 

6 Chloride as Cl 13.5 14 13.75 28.0 29.5 28.75 23.5 25.5 24.5 

7 Residual free Chlorine ND ND ND ND ND ND ND ND ND 

8 Dissolve Oxygen 5.1 5.3 5.2 5.3 5.2 5.25 5 5.2 5.1 

9 Calcium as Ca 14.43 15.16 14.795 29.66 28.22 28.94 18.44 18.92 18.68 

10 Magnesium as Mg 5.8 6.35 6.075 10.2 10.58 10.39 4.8 5.04 4.92 
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SL.N
O 

Village name Birasal Village Sendeswar Village  Maruabil Village  

Parameter 
Dec'1

8 
Jan'1

9 
AVERAG

E 
Dec'1

8 
Jan'1

9 
AVERAG

E 
Dec'1

8 
Jan'1

9 
AVERAG

E 

11 Sulphate as SO4 3.31 3.64 3.475 10.78 11.08 10.93 7.14 6.94 7.04 

12 Fluoride as F ND ND ND ND ND ND 0.86 0.86 0.86 

13 Nitrate  0.62 0.71 0.665 2.42 2.33 2.375 1.25 1.29 1.27 

14 
Hexavalent Chromium as 
Cr+6 

BDL BDL BDL BDL BDL BDL BDL BDL BDL 

15 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

16 Arsenic (as As) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

17 Iron as Fe 0.17 0.19 0.18 0.21 0.2 0.205 0.23 0.21 0.22 

18 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

19 Zinc (as Zn) 0.10 0.1 0.10 0.06 0.06 0.06 0.052 0.064 0.058 

20 Copper (as Cu) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

21 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

22 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

24 Boron  (as B) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

25 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

26 Mineral Oil ND ND ND ND ND ND ND ND ND 

 

SL.N
O 

Village name Kakudia Village  Kharakhari Village  Kalarangi Village  

Parameter 
Dec'1

8 
Jan'1

9 
AVERAG

E 
Dec'1

8 
Jan'1

9 
AVERAG

E 
Dec'1

8 
Jan'1

9 
AVERAG

E 

1 pH 6.88 6.94 6.91 7.07 7.15 7.11 7.25 7.29 7.27 

2 Turbidity 0.5 0.4 0.45 0.4 0.4 0.4 0.6 0.5 0.55 

3 Total Hardness 54 57 55.5 178 174 176 180 185 182.5 

4 Alkalinity 45 44 44.5 147.5 146 146.75 145 145.5 145.25 

5 Total Dissolved Solids 105 98 101.5 335 342 338.5 329 326 327.5 

6 Chloride as Cl 13.5 14 13.75 29.5 31.5 30.5 32.5 32 32.25 

7 Residual free Chlorine ND ND ND ND ND ND ND ND ND 

8 Dissolve Oxygen 5.6 5.7 5.65 5.3 5.4 5.35 5.5 5.2 5.35 

9 Calcium as Ca 17.63 18.02 17.825 52.9 53.63 53.265 50.5 49.54 50.02 

10 Magnesium as Mg 2.4 2.92 2.66 11.2 9.74 10.47 13.1 14.9 14 

11 Sulphate as SO4 4.08 4.26 4.17 16.96 17.14 17.05 14.51 14.96 14.735 

12 Fluoride as F ND ND ND ND ND ND ND ND ND 

13 Nitrate  1.17 1.15 1.16 3.25 3.64 3.445 2.72 2.69 2.705 

14 
Hexavalent Chromium as 
Cr+6 

BDL BDL BDL BDL BDL BDL BDL BDL BDL 

15 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

16 Arsenic (as As) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

17 Iron as Fe 0.17 0.18 0.175 0.24 0.26 0.25 0.18 0.19 0.185 

18 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

19 Zinc (as Zn) 0.061 0.065 0.063 BDL BDL BDL BDL BDL BDL 

20 Copper (as Cu) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

21 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

22 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL BDL BDL 



Six Monthly Compliance Report to EC-Sukinda Chromite Mines, M/s Tata Steel Limited for October’18 to March’19  
 

Annexure-III-Extracts of Environmental Monitoring Results-Sukinda Chromite Mines 
 

pg. 56 
 

24 Boron  (as B) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

25 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL BDL BDL 

26 Mineral Oil ND ND ND ND ND ND ND ND ND 

 

SL.N
O 

Village name Kaliapani Village  Sukarangi Village  Laximdharapur Village Kanehipal Village  

Parameter 
Dec'
18 

Jan'
19 

AVERA
GE 

Dec'
18 

Jan'
19 

AVERA
GE 

Dec'
18 

Jan'
19 

AVERA
GE 

Dec'
18 

Jan'
19 

AVERA
GE 

1 pH 6.92 7.05 6.985 7.08 7.18 7.13 6.84 6.89 6.865 7.1 7.15 7.125 

2 Turbidity 0.3 0.4 0.35 0.5 0.6 0.55 0.4 0.5 0.45 0.6 0.7 0.65 

3 Total Hardness 174 177 175.5 64 65 64.5 60 62 61 58 57 57.5 

4 Alkalinity 135 138 136.5 50 51 50.5 42.5 43 42.75 40 39.5 39.75 

5 
Total Dissolved 
Solids 

318 322 320 123 118 120.5 112 116 114 107 102 104.5 

6 Chloride as Cl 35.5 36.5 36 15.0 14.5 14.75 16.5 17.5 17 14.5 14 14.25 

7 
Residual free 
Chlorine 

ND ND ND ND ND ND ND ND ND ND ND ND 

8 Dissolve Oxygen 5.7 5.6 5.65 5.5 5.3 5.4 6.1 6.3 6.2 5.9 5.8 5.85 

9 Calcium as Ca 49 51.25 50.125 17.63 16.42 17.025 14.43 14.62 14.525 13.62 13.1 13.38 

10 
Magnesium as 
Mg 

12.6 11.91 12.255 4.9 5.83 5.365 5.8 6.2 6 5.8 5.88 5.84 

11 Sulphate as SO4 15.23 15.46 15.345 3.74 3.89 3.815 3.42 3.68 3.55 2.83 2.65 2.74 

12 Fluoride as F 0.11 0.13 0.12 0.12 0.1 0.11 ND ND ND ND ND ND 

13 Nitrate  2.85 2.72 2.785 1.51 1.48 1.495 1.28 1.33 1.305 1.16 1.15 1.155 

14 
Hexavalent 
Chromium as 
Cr+6 

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

15 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

16 Arsenic (as As) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

17 Iron as Fe 0.22 0.23 0.225 0.21 0.2 0.205 0.16 0.15 0.155 0.14 0.12 0.13 

18 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

19 Zinc (as Zn) BDL BDL BDL 0.082 0.084 0.083 0.058 0.063 0.0605 0.037 0.04 0.036 

20 Copper (as Cu) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

21 
Manganese (as 
Mn) 

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

22 Mercury as Hg BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

24 Boron  (as B) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

25 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

26 Mineral Oil ND ND ND ND ND ND ND ND ND ND ND ND 

SURFACE WATER 

SL.NO 
LOCATION QUARRY NO. OB-X (SW-1) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.23 7.35 7.24 7.22 7.19 7.2 7.24 

2 Iron as Fe 0.21 0.26 0.23 0.26 0.25 0.28 0.25 

3 Hexavalent Chromium as Cr+6 0.19 0.23 0.25 0.22 0.24 0.26 0.23 

 

SL.NO 
LOCATION DAMSALA RIVER UP STREAM (SW-2) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.18 7.27 7.3 7.34 7.28 7.25 7.27 
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WASTE WATER 

SL.N
O 

LOCATION ETP INLET (WW-1) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.04 6.95 7.03 6.95 7.01 7.05 7.01 

2 Colour 5 5 5 5 5 5 5.00 

3 Odour U/O U/O U/O U/O U/O U/O U/O 

4 Temperature 24 23 22.5 21.2 24.5 25 23.37 

5 Suspended Solids 104 108 127 132 135 142 124.67 

6 Total  Residual Chlorine ND ND ND ND ND ND ND 

7 Oil & Grease 6.4 5.2 6.0 6.5 6.8 6.2 6.18 

8 BOD  20 28 30 27 28 32 27.50 

9 COD 56 78 84 88 92 80 79.67 

10 Amm. Nitrogen (as N) 1.96 2.4 2.54 2.62 2.46 2.4 2.40 

11 Total Kjeldahl Nitrogen 3.08 3.56 3.64 3.74 3.82 3.76 3.60 

12 Free Ammonia 0.0113 0.01 0.0129 0.0144 0.0139 0.0142 0.0128 

13 Nitrate as NO3 1.12 1.41 1.35 1.39 1.43 1.48 1.36 

14 Diss. Phosphate  (as P) 0.74 0.9 0.85 0.98 0.9 0.85 0.87 

15 Fluoride  0.26 0.21 0.2 0.25 0.23 0.22 0.23 

16 Sulphide ND ND ND ND ND ND ND 

17 Phenolic Compound BDL BDL BDL BDL BDL BDL BDL 

18 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL 

19  Hexavalent Chromium as Cr +6 0.36 0.31 0.31 0.3 0.32 0.35 0.33 

20 Mercury (as Hg) BDL BDL BDL BDL BDL BDL BDL 

21 Arsenic  BDL BDL BDL BDL BDL BDL BDL 

22 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL 

24 Total Chromium (as Cr) 0.51 0.55 0.63 0.61 0.64 0.68 0.603 

25 Copper (as Cu) 0.033 0.051 0.055 0.065 0.062 0.065 0.055 

26 Zinc (as Zn) 0.39 0.32 0.37 0.31 0.33 0.3 0.34 

27 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL 

28 Nickel (as Ni) BDL BDL BDL BDL BDL BDL BDL 

29 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL 

30 Iron (as Fe) 0.48 0.45 0.51 0.55 0.58 0.62 0.53 

31 Vanadium( as V) BDL BDL BDL BDL BDL BDL BDL 

32 Bio-assay Test 86% 86% 84% 85% 83% 84% 85% 

2 Iron as Fe 0.25 0.29 0.27 0.22 0.19 0.2 0.24 

3 Hexavalent Chromium as Cr+6 0.014 0.03 0.04 0.02 0.04 0.05 0.03 

SL.NO 
LOCATION DAMSALA RIVER DOWN STREAM (SW-3) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.05 7.27 7.26 7.16 7.12 7.15 7.17 

2 Iron as Fe 0.32 0.29 0.31 0.29 0.23 0.25 0.28 

3 
Hexavalent Chromium as 
Cr+6 

0.08 0.03 0.07 0.08 0.06 0.04 0.06 
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33 
Particle Size of Suspended 
Solids 

< 850 < 850 < 850 < 850 < 850 < 850 < 850 

34 Pesticide Absent Absent Absent Absent Absent Absent Absent 

 

SL.N
O 

LOCATION ETP OUTLET (WW-2) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.22 7.11 7.25 7.32 7.26 7.18 7.22 

2 Colour 1 1 1 1 1 1 1.00 

3 Odour U/O U/O U/O U/O U/O U/O U/O 

4 Temperature 24 23 22.5 21.2 24.5 25 23.37 

5 Suspended Solids 12 11 13 12 11 10 11.50 

6 Total  Residual Chlorine ND ND ND ND ND ND ND 

7 Oil & Grease ND ND ND ND ND ND ND 

8 BOD  ND ND ND ND ND ND ND 

9 COD ND ND ND ND ND ND ND 

10 Amm. Nitrogen (as N) 0.47 0.6 0.68 0.56 0.48 0.39 0.53 

11 Total Kjeldahl Nitrogen 0.84 1.12 1.29 1.32 1.38 1.3 1.21 

12 Free Ammonia 0.0041 0.0038 0.0057 0.0049 0.0052 0.0042 0.0047 

13 Nitrate as NO3 0.21 0.24 0.21 0.25 0.22 0.2 0.22 

14 Diss. Phosphate  (as P) BDL BDL BDL BDL BDL BDL BDL 

15 Fluoride  BDL BDL BDL BDL BDL BDL BDL 

16 Sulphide ND ND ND ND ND ND ND 

17 Phenolic Compound BDL BDL BDL BDL BDL BDL BDL 

18 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL 

19  Hexavalent Chromium as Cr +6 BDL BDL BDL BDL BDL BDL BDL 

20 Mercury (as Hg) BDL BDL BDL BDL BDL BDL BDL 

21 Arsenic  BDL BDL BDL BDL BDL BDL BDL 

22 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL 

23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL 

24 Total Chromium (as Cr) 0.014 0.011 0.015 0.017 0.019 0.02 0.016 

25 Copper (as Cu) 0.008 0.011 0.012 0.014 0.012 0.014 0.012 

26 Zinc (as Zn) 0.018 0.014 0.018 0.011 0.01 0.014 0.014 

27 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL 

28 Nickel (as Ni) BDL BDL BDL BDL BDL BDL BDL 

29 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL 

30 Iron (as Fe) 0.11 0.13 0.17 0.19 0.21 0.22 0.17 

31 Vanadium( as V) BDL BDL BDL BDL BDL BDL BDL 

32 Bio-assay Test 95% 95% 95% 92% 94% 95% 94% 

33 
Particle Size of Suspended 
Solids 

< 850 < 850 < 850 < 850 < 850 < 850 < 850 

34 Pesticide Absent Absent Absent Absent Absent Absent Absent 
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SL.N
O 

LOCATION OIL SEPARATION PIT INLET (WW-3) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 6.85 6.9 6.86 7.05 7.14 6.98 6.96 

2 Colour 5 5 5 5 5 5 5.00 

3 Odour U/O U/O U/O U/O U/O U/O U/O 
4 Temperature 24 23 22.5 21.2 24.5 25 23.37 
5 Suspended Solids 77 97 104 106 112 122 103 
6 Total  Residual Chlorine ND ND ND ND ND ND ND 

7 Oil & Grease 7.6 6.8 7.2 7.6 7.1 7.4 7.28 

8 BOD  16 20 23 25 24 22 21.67 

9 COD 72 84 72 88 84 88 81.33 
10 Amm. Nitrogen (as N) 1.28 1.4 1.36 1.48 1.61 1.74 1.48 
11 Total Kjeldahl Nitrogen 2.24 2.5 2.74 2.66 2.55 2.88 2.60 
12 Free Ammonia 0.0048 0.0054 0.0047 0.0062 0.0067 0.0072 0.0058 

13 Nitrate as NO3 1.83 1.7 1.59 1.75 1.82 1.95 1.77 

14 Diss. Phosphate  (as P) 0.68 0.8 0.74 0.85 0.82 0.78 0.78 

15 Fluoride  0.22 0.17 0.18 0.22 0.21 0.19 0.20 
16 Sulphide ND ND ND ND ND ND ND 
17 Phenolic Compound BDL BDL BDL BDL BDL BDL BDL 
18 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL 

19  Hexavalent Chromium as Cr +6 0.29 0.34 0.34 0.36 0.37 0.38 0.35 

20 Mercury (as Hg) BDL BDL BDL BDL BDL BDL BDL 

21 Arsenic  BDL BDL BDL BDL BDL BDL BDL 
22 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL 
23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL 
24 Total Chromium (as Cr) 0.67 0.63 0.68 0.72 0.75 0.82 0.71 

25 Copper (as Cu) 0.124 0.097 0.089 0.096 0.099 0.092 0.100 

26 Zinc (as Zn) 0.64 0.56 0.62 0.58 0.63 0.61 0.61 

27 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL 
28 Nickel (as Ni) BDL BDL BDL BDL BDL BDL BDL 
29 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL 
30 Iron (as Fe) 0.72 0.63 0.57 0.62 0.66 0.68 0.65 

31 Vanadium( as V) BDL BDL BDL BDL BDL BDL BDL 

32 Bio-assay Test 89% 89% 87% 86% 84% 86% 84% 

33 
Particle Size of Suspended 
Solids 

<850 <850 <850 <850 <850 <850 
<850 

34 Pesticide Absent Absent Absent Absent Absent Absent Absent 
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SL.N
O 

LOCATION OIL SEPARATION PIT OUTLET (WW-4) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.13 7.07 7.24 7.18 7.22 7.2 7.17 

2 Colour 1 1 1 1 1 1 1.00 

3 Odour U/O U/O U/O U/O U/O U/O U/O 
4 Temperature 24 23 22.5 21.2 24.5 25 23.37 
5 Suspended Solids 21 18 17 15 13 12 16 
6 Total  Residual Chlorine ND ND ND ND ND ND ND 

7 Oil & Grease ND ND ND ND ND ND ND 

8 BOD  ND ND ND ND ND ND ND 

9 COD ND ND ND ND ND ND ND 
10 Amm. Nitrogen (as N) BDL BDL BDL BDL BDL BDL BDL 
11 Total Kjeldahl Nitrogen BDL BDL BDL BDL BDL BDL BDL 
12 Free Ammonia ND ND ND ND ND ND ND 

13 Nitrate as NO3 0.12 0.12 0.14 0.16 0.15 0.18 0.145 

14 Diss. Phosphate  (as P) BDL BDL BDL BDL BDL BDL BDL 

15 Fluoride  0.06 0.06 BDL BDL BDL BDL BDL 
16 Sulphide ND ND ND ND ND ND ND 
17 Phenolic Compound BDL BDL BDL BDL BDL BDL BDL 
18 Cyanide (as CN) BDL BDL BDL BDL BDL BDL BDL 

19  Hexavalent Chromium as Cr +6 BDL BDL BDL BDL BDL BDL BDL 

20 Mercury (as Hg) BDL BDL BDL BDL BDL BDL BDL 

21 Arsenic  BDL BDL BDL BDL BDL BDL BDL 
22 Lead (as Pb) BDL BDL BDL BDL BDL BDL BDL 
23 Cadmium (as Cd) BDL BDL BDL BDL BDL BDL BDL 
24 Total Chromium (as Cr) 0.035 0.027 0.033 0.035 0.039 0.035 0.034 

25 Copper (as Cu) BDL BDL BDL BDL BDL BDL BDL 

26 Zinc (as Zn) 0.055 0.041 0.048 0.043 0.045 0.042 0.046 

27 Selenium (as Se) BDL BDL BDL BDL BDL BDL BDL 
28 Nickel (as Ni) BDL BDL BDL BDL BDL BDL BDL 
29 Manganese (as Mn) BDL BDL BDL BDL BDL BDL BDL 
30 Iron (as Fe) 0.15 0.11 0.15 0.13 0.11 0.12 0.13 

31 Vanadium( as V) BDL BDL BDL BDL BDL BDL BDL 

32 Bio-assay Test 96% 96% 95% 93% 92% 94% 94% 

33 
Particle Size of Suspended 
Solids 

<850 <850 <850 <850 <850 <850 
<850 

34 Pesticide Absent Absent Absent Absent Absent Absent Absent 
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SL.NO 
LOCATION STP INLET (WW-5) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.08 6.74 6.77 7.12 7.2 7.18 7.02 

2 Suspended Solids 127 131 124 134 142 138 132.67 

3 Oil & Grease 6.2 7.2 7.6 7.5 6.9 7.2 7.10 

4 BOD  34 38 31 36 38 35 35.33 

5 COD 124 144 132 136 144 152 138.67 

6 
Hexavalent Chromium as 
Cr +6 

0.48 0.39 0.36 0.41 0.44 0.51 0.43 

7 Total Chromium (as Cr) 0.81 0.77 0.69 0.75 0.82 0.88 0.79 

8 Faecal Coliform 79 84 79 76 70 75 77.17 

ETP OUTLET 

SL.NO 
LOCATION ETP OUTLET (WW-6) 

PARAMETERS Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 Average 

1 pH 7.27 7.27 7.24 7.25 7.28 7.24 7.26 

2 Suspended Solids 12 10 10 12 10 11 10.83 

3 Oil & Grease ND ND ND ND ND ND ND 

4 BOD  6 8 6.6 7.2 6.5 6.2 6.75 

5 COD 20 32 28 24 28 32 27.33 

6 
Hexavalent Chromium as 
Cr +6 

BDL BDL BDL BDL BDL BDL BDL 

7 Total Chromium (as Cr) BDL BDL BDL BDL BDL BDL BDL 

8 Faecal Coliform <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 

GROUND WATER LEVEL 
BUFFER ZONE  

Sl.no Village name 
Dec'18 Jan'19 

Result, mtr Result, mtr 

1 Birasal Village 2.79 5.5 

2 Sendeswar Village 3.08 4.95 

3 Maruabil Village 2.51 4.17 

4 Kakudia Village 2.38 6 

5 Kharakhari Village  2.63 4.61 

6 Kalarangi Village  3.43 5.43 

7 Kaliapani Village  2.62 3.82 

8 Sukarangi Village  3.81 5.34 

9 Laximdharapur Village 3.37 4.55 

10 Kanehipal Village 2.53 3.45 

Ground Water Level-Core Zone  

Sl.No Monitoring Location 
Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 

Result, 
mtr 

Result, 
mtr 

Result, 
mtr 

Result, 
mtr 

Result, 
mtr 

Result, 
mtr 

1 SCM/PZ/OBX/3600E/01 16.7 19.7 22.24 0 0 Dry 

2 SCM/PZ/OBX/3900E/09 84.52 90.23 94.36 95.13 96.03 97.09 

3 SCM/PZ/OBX/3600E/13 38.51 39.6 42.24 43.8 45.34 46.35 

4 SCM/PZ/OBX/3300E/17 23.2 23.35 25.35 26.11 27.05 28.25 
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Sl.No Monitoring Location 
Oct'18 Nov'18 Dec'18 Jan'19 Feb'19 Mar'19 

Result, 
mtr 

Result, 
mtr 

Result, 
mtr 

Result, 
mtr 

Result, 
mtr 

Result, 
mtr 

5 SCM/PZ/OBX/3300E/18 31.3 37.58 33.14 33.79 34.64 34.66 

6 SCM/PZ/OBX/3300E/19 36.9 62.26 65.02 67.9 70.12 71.17 

7 SCM/PZ/OBX/3300E/20 58.88 38.26 43.71 46.6 49.92 51.45 

8 SCM/PZ/OBX/3300E/21 51.4 82.76 84.26 85.8 87.28 85.76 
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ENVIRONMENTAL MANAGEMENT PRACTICES-SUKINDA CHROMITE MINE 

COVERING OF LOADED TRUCK BY TARPAULIN 

 

CONCERETE PATH: 

 

DUST CONTROLING MAEASURES 
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DUST SUPPRESSION AT HOPPER:  

 

HAUL ROAD DUST SUPPRESSION SYSTEM:  

 

CONCERETE STACK WITH TRAUPLIN 
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RAIN WATER HARVESTING STRUCTURE:  

Toe wall, Garland Drain and Surface Runoff Channel 
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VERTIBER PLANTATION & GEONET APPROACH-DUMP SLOPE: 
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EFFLUENT TREATMENT PLANT:  

 

HERBAL TREATMENT PLANT:  
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TAILING MANAGEMENT SYSTEM:  

 

OIL-WATER SEPARATION PIT 
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SURFACE WATER AGREEMENT 
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APPROVAL OF FINAL MINE CLOSURE PLAN (FMCP) 
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 SOCIO ECONOMIC EXPENDITURE-SUKINDA 
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 PUBLIC LIABILITY INSURANCE 
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