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Dear Sir, 

With reference to the ADS generated online on 01.07.2020 by MoEF&CC, we are hereby 

submitting the point-wise reply of queries generated in ADS. 

SI. 

No. 

ADS queries Reply 

 Compliance of Standard Terms of 

reference as published by Ministry for 

beneficiation activity. 

TOR compliance of Beneficiation Plant is 

enclosed as Enclosure I. 

 Status of extension of mining lease copy 

of letter if any issued in this regard 

needs to be submitted. 

Mining lease has been granted by Govt. of 

Orissa for 30 years which was executed 

on 04.09.1999. As per MMDR Act 2015, 
the validity of the mining lease is 

extended upto 03.09.2049. However, 

formal application for extension of mining 

lease has already been submitted to the 

State Government. 

Copy of lease deed is attached as 

Enclosure II. 

INDIAN METALS fa FERRO ALLOYS LIMITED 

Ref.No.IMFA/MPC/20/41 

Date: 15.07.2020 

To 

The Member Secretary (Non- Coal Mining) 
IA Division 

Ministry of Environment, Forest & Climate Change 
Indira Paryavaran Bhawan, !or bagh Road, Aliganj 

New Delhi- 110003 

Sub: Reply of ADS generated on 01.07.2020 for the project "Sukinda Mines (Chromite) 
by M/s Indian Metals & Ferro Alloys Ltd with expansion of production from 3.51 
LTPA to 6 LTPA, change in mining technology from opencast to opencast & 
underground and establishment of chrome ore beneficiation plant (COBP) of 40 
TPH over a lease area of 116.76 ha located at Village- Kaliapani, Tehsil- Sukinda, 

District- Jajpur, State- Odisha" 
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 The Committee is of the view that PH 

was conducted on 23.06.2017 and the 

modified mining plan that was placed 

in PH was approved on 23.09.2016. 

Thereafter, two review of mining plan 

was approved and PP needs to submit 

whether there are any changes made 
in the recently approved mining plan 

or not. The copy of recent mining 

needs to be uploaded on PARIVESH 

and changes if any made with 

justification needs to be submitted. 
The land use mentioned at conceptual 

stage needs to be submitted. 

 PP in the mining plan is mentioned 

that the mined out area of band-1 will 

be backfilled, but it is not clear from 

the same whether IBM has allowed 
dumping over the mineralised area. 

Further in EIA report the impact due 

to additional material handling for 
backfilling is not mentioned. It is not 

clear whether the dump will be re-
handled or waste material from 
opencast and underground will be 

directly backfilled in the band-1. 
Therefore, a letter in this regard that 

IBM has approved the proposal of 

backfilling considering the fact that 

the band-1 is having minerals at the 

time of backfilling. In addition to this 

cumulative impact due to all the 

activities needs to be submitted. 

There are no changes in the area of the 

Mining Lease (116.76 ha.), production 

capacity (3.51 LTPA to 6 LTPA), mining 

technology involving Opencast-cum- 

Underground Mine and Chrome Ore 

Beneficiation Plant (40 TPH) in the IBM 
approved Review of Mining Plan dated 

31.10.2018, modification of review of 

mining plan dated 14.02.2018 and IBM 

approved mining plan dated 23.09.2016 on 
the basis of which Public Hearing was held 

on 23.06.2017. 

We are enclosing herewith: 
1) Table showing comparison of the 

production capacity of all three approved 

mining plans enclosed as Enclosure III, 2) 

Affidavit mentioning that there is no 

change in all the three mining plan as 

Enclosure IV, 3) Copy of recent mining plan 

dated 31.10.2018 as Enclosure V 4) land 

use at Conceptual Stage as Enclosure VI. 

Mining in Band I is proposed to continue till 

the ultimate pit limit (-2) mRL. After 

completion of open-cast mining, the mined 

out area of Band I will be backfilled upto 

114 mRL by the overburden to be 

generated during opencast mining of Band 

II and waste to be generated from 
underground developments of band I. Since 

the mine plan has been duly approved by 
IBM wherein overburden dumping has 
been mentioned and incorporated in the 

plan & sections, hence the arrangement of 
dumping the overburden on the exposed 

mineral at the bottom of the mined out 

area as per conceptual plan has the 

consent of IBM. 

Underground workings are proposed after 

leaving a safe parting of 248 m below the 

ultimate opencast pit limit of Band I i.e. (-2) 

mRL based on scientific study carried out 

by NIRM, Karnataka and duly approved by 

IBM. 



SI. ADS queries Reply 
No. 

After completion of opencast mining of 
Band II, the mined out area shall be back-
filled/reclaimed upto 78mRL. 

For 6 lakh tones of Chrome ore production, 
30,000 CuM of waste will have to be 

handled per annum from underground 
workings of Band-I inline with the 

experience at our another adjacent 

underground mine. So, about 510000 Cum 
waste will be generated from underground 

developments of Band I during conceptual 

period. After completion of opencast 

mining of Band II, the mined out area shall 

be back-filled/reclaimed upto 78mRL to fill 

up the void area by about 510000 Cum 

waste. 

As this is the underground material, so 
plantation cannot be made over it. For 

which one layer of OB material is to be 
spread over it for plantation. So, about 

15,000 to 20,000 Cum of leftover OR 

material from dump yard is to be rehandled 

for rehabilitation purpose by planting local 

species. 

Relevant pages of Approved Review of 

Mining Plan by IBM mentioning that 

backfilling is proposed in Band I & Band II 

are attached as Enclosure VII. 

Cumulative impact due to all the activities 

has been evaluated at the maximum 
generation of overburden of 11 Lakh Cum 

per annum whereas OB generation from 

underground operation and OB rehandling 

quantity from the dump for backfilling of 

Band II mined out area is much less till the 

conceptual period. Hence there will be no 

additional impact due to rehandling of OB. 

Report showing cumulative impact is 

enclosed as Enclosure VIII. 
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In view of the above details submitted as per requirements of the committee, we would 

request for recommendation of environmental Clearance. 

Thanking You. 

Y urs faithfully, 

Fr M/s. Indian Metals Ferro Alloys Limited 

njeev s) 

Sr. Vice Pr sident 

Head- Min kg Business Unit 
Authorised Signatory 

Enclosure: As above 

SI. 

No. 

ADS queries Reply 

 In the EC granted on 24.12.2002 it has 
mentioned that no forest land is 
involved but now PP has submitted 

that there is forest land for which 
Forest Clearance was obtained on 
22.06.2018. The reason for change in 
land classification needs to be 
submitted. 

The entire ML area was Non- Forest as per 

HAL records. Further in accordance to the 
MoEF&CC Circular No. F.No.8-78/1996-FC 

dated 10.03.2015, as per the Sabik records 
(as on 25.10.1980) the land schedule of the 

ML area consisted 115.05 ha. Of Forest land 
& 1.71 ha. Of Non-Forest Land. 

Hence the forest clearance was obtained 

for diversion of 115.05 ha. of Sabik Kisam 
forest land as on 25.10.1980 vide MoEF&CC 

letter no. F.No. 8-16/2016-FC dated 

22.06.2018. 

Land Schedule is Enclosed as Enclosure IX. 

 PP shall ensure that the document 

uploaded on the Parivesh Portal is 
illegible, it has found that some of the 

documents including past production 

details authenticated by DMG is not 

illegible. 

Noted. 



 

 

 

 

 

 

 

 

Enclosure I 

TOR Compliance of Beneficiation Plant 

  



 
Standards TOR Compliance for Beneficiation Plant 

 

Sr. No. STANDARD TOR  REPLY 

1 The alternate sites considered, the relative merits and        
demerits and the reasons for selecting the proposed site for          
the Beneficiation Plant should be indicated. 

For techno-economic reasons the chrome ore      
beneficiation plant (COBP) is proposed within      
the lease area.  
 
No alternative site is  examined. 
 
Refer chapter 5 of the EIA report. 

2 Details of the technology and process involved for        
beneficiation should be given 

Bench scale study was conducted by IBM.       
Subsequently IMMT, Bhubaneshwar carried    
out detailed study and after examining five       
options including gravity and floatation     
method, recommended gravity separation    
which gave the best recovery and acceptable       
study. The recommended process involves     
crushing, screening, screw scrubber,    
hydrocyclone, tabling /falcon concentration    
Two tailing ponds are proposed for      
sedimentation. Filter press may also be      
installed as per requirement. Details of COBP       
technique is given at section 2.8.1 section C in         
the EIA report 

3 Location of the proposed Plant w.r.t. the source of raw          
material and mode of transportations of the ore from mines          
to the beneficiation plant should be justified. 

The proposed plant will be located within the        
116.76 ha. leasehold area of Sukinda Mines       
(chromite) of IMFA for which EC for expansion        
is also under process. The area of the        
proposed plant will be 1.427 ha. including the        
area for the tailing storage area. 
Source of raw material for the plant will be         
from the subgrade dump (10-30% Cr​2​O​3​)      
located within the mine lease and sub grade        
ore likely to be generated during future       
mining. The raw materials will be transported       
by the dumpers/trucks from sub grade dump       
and mine to COBP. 
Detail is given at section 2.8.1 C in the EIA          
report.  
Location of proposed plant is shown in       
opencast conceptual plan given at plate no.       
10  of EIA reports. 

4 Treatment of run of mine (ROM) and or of the fines/waste           
dump should be spelt out. 

6.12 lacs MT of sub grade ore (10-30% Cr​2​O​3​)         
is stacked which will be beneficiated from the        
proposed plant. In addition, sub grade      
generated during the course of mining will       
also be sent to COBP for beneficiation. 



Feed capacity of the plant will be 1 lakh TPA.  
25% solid waste in the form of tailing is likely          
to be generated every year having less than        
10% Cr​2​O​3 ​on a subgrade dump separately       
earmarked for the purpose within the lease       
area. 

5 Estimation of the fines going into the washings should be          
made and its management described. 

Entire sub grade ore having less than 10%        
Cr​2​O​3 ​containing lumps as well as fines will be         
subjected to beneficiation. 90% of the water       
will be recirculated within the system and the        
tailing will be stacked within a lease area on a          
separate dump. The total quantity of solid       
waste in the form of tailing will be 25000 MT          
PA.  

6 Details of the equipment, settling pond etc. should be         
furnished. 

Details of the plant machinery and equipment       
is given at Annexure 3 section 2 under plant         
machinery & equipment in ADS reply. 
There are two tailing/settling ponds for COBP       
tailings . Details are given at chapter 2 of the          
EIA report. 

7 Detailed material balance should be provided. Material balance is given at figure 2-3 & 2-4 at          
section 2.8.1 (C) in EIA report.  

8 Sources of raw material and its transportation should be         
indicated. Steps proposed to be taken to protect the ore          
from getting air borne should be brought out. 

Source of raw material for the plant will be         
from the subgrade dump (10-30% Cr​2​O​3​)      
located within the mine lease and sub grade        
ore likely to be generated during future       
mining. The raw materials will be transported       
by the dumpers/trucks from sub grade dump       
and mine to COBP. 
Only source of dust in the beneficiation plant        
will be crusher where bag filter is proposed to         
be installed. Fixed sprinkler ,fixed & mobile       
mist gun have already been installed at the        
mine site, to suppress dust which may       
become airborne during transportation.    
Refer Chapter 4 & Chapter 10 for details. 

9 Management and disposal of tailings and closure plan of the          
tailing pond, if any after the project is over, should be           
detailed in a  quantified manner. 

Approximately 25000 tonnes of tailing will be       
generated per annum from the COB plant       
which will be stored at designated place near        
the sub grade dump within the mine lease. 
The tailing pond inside the COB plant shall        
comprise of two separate chambers, where      
the suspended solids will settle in the first        
chamber and supernatant water will be      
collected in the second chamber and the       
same shall be recirculated to the plant for        
reuse. Filter press may also be installed for        
separation of water from the tailing. 



The tailing is likely to contain -10% Cr​2​O​3.        
Attempt will be made to explore further       
recovery in future. The waste after recovery       
will be reclaimed to plantation. 

10 The water requirement for the project, its availability and         
source should be furnished. A detailed water balance should         
also be provided. Fresh water requirements for the project         
should also be indicated. 

The makeup water requirement for the plant       

is estimated to be 160 KLD which will be         

sourced from the treated water from the       

ETP already installed within the mining lease       

area. 

Water drawl permission has been obtained      

for the entire operation from Central Ground       

Water Authority dated 07.04.2016 and     

attached at Annexure 8 of EIA report. Water        

balance has been given at Annexure 7 of the         

ADS reply submitted. 

11 A copy of the document in support of the fact that the 
Proponent is the rightful lessee of the unit should be given. 

The beneficiation plant is being installed      

within the mining lease area of 116.76 Ha.        

which is valid upto 03.09.2049. 

Copy of the lease deed is given at ​Annexure         

1​ of the EIA report 

12 All documents including EIA and public hearing should be         
compatible with one another in terms of the production         
levels, waste generation and its management and technology        
and should be in the name of the lessee. 

The EIA report and public hearing is       

compatible with one another in all respects. 

13 All corner coordinates of the Unit, superimposed on a High          
Resolution Imagery/Toposheet should be provided. Such an       
Imagery of the proposed Unit should clearly show the land          
use and other ecological features of the study area (core and           
buffer zone). 

All coordinates of the mining lease within       

which the beneficiation plant is proposed      

has been superimposed on topographical     

Map and is given at ​Plate-2. ​The area of the          

beneficiation plant is separately marked     

within the lease area. Land Use map       

showing various details is given at ​Plate-12       

of the EIA report. 

14  It should be clearly indicated whether the proponent        
Company has a well laid down Environment Policy approved         
by its Board of Directors? If so, it may be spelt out in the EIA               
Report with description of the prescribed operating       
process/procedures to bring into focus any      
infringement/deviation/ violation of the environmental or      
forest norms/ conditions? The hierarchical system or       
administrative order of the Company to deal with the         
environmental issues and for ensuring compliance with the        
EC conditions may also be given. The system of reporting of           
non-compliances / violations of environmental norms to the        
Board of Directors of the Company and/or shareholders or         
stakeholders at large,may also be detailed in the EIA Report. 

The company has a well laid down       

environment policy approved by the     

management. The Environment cell is     

headed by an officer of the rank of Sr. Vice          

President(Head-Mining) and has four other     

members in the cell comprising of V.P., Mine        

Manager, Manager Environment and one     

senior officer. Total 42 persons are in the        

Environment Management Cell. The Details     

regarding organization is given in the EIA       

report and details of Environmental policy is       



given in Annexure 12 of the EIA Report. 

 

15 Issues relating to Safety should be detailed. The proposed         
safeguard measures in each case should also be provided.         
Disaster management plan shall be prepared and included in         
the EIA/EMP Report. 

Issues relating to safety of operations      
within mine & beneficiation plant are      
addressed at Chapter 7 of  the EIA Report.  

16 The study area will comprise of 10 km zone around the Plant. The topographical Map of 10 Km radius       
around the lease periphery has been      
prepared which is given at ​Plate-2​, Land       
Use map is given at ​Plate-12 ​of the EIA         
report. 

17 Cumulative impact study of both Beneficiation Plant with        
suggested mitigation measures as per the study should be         
described. 

Detailed cumulative effect of mining and      
beneficiation plant with suggested mitigation     
measures is given at Annexure 3 in the ADS         
reply submitted. 

18 Location of Railway siding with its handling capacity and         
safety measures should be indicated. 

The concentrate obtained from the     
beneficiation plant will be dispatched along      
with the high grade ROM from the mine        
through road and rail. Please refer to section        
4.9 of Chapter 4 in the EIA report.  

19 Option to provide only silo for storage of minerals instead of           
open stacking to avoid fugitive dust should be explored and          
arrangements finalized justified. 

ROM from the subgrade stock yard and mine        
will be directly fed into the silo to avoid         
fugitive dust. The concentrated ore will be       
wet having moisture of 3-4%, therefore, it will        
not generate fugitive dust.  

20 Land use of the study area delineating forest area,         
agricultural land, grazing land, wildlife sanctuary, national       
park, migratory routes of fauna, water bodies, human        
settlements and other ecological features should be       
indicated. Land use plan of the lease area should be prepared           
to encompass preoperational, operational and post      
operational phases and submitted. Impact, if any, of change         
of land use should be given 

Land Use map showing forest area,      

agricultural land, grazing land, water     

bodies, human settlements, ecological    

features etc has been prepared and is       

given at ​Plate 12 ​of the EIA report. 

21 Details of the land for any Over Burden Dumps outside the           
lease, such as extent of land area, distance from lease, its           
land use, R&R issues, if any, should be given. 

No outside OB Dump has been planned. 

22 A Certificate from the Competent Authority in the State         
Forest Department should be provided, confirming the       
involvement of forest land, if any, in the Project area. In the            
event of any contrary claim by the Project Proponent         
regarding the status of forests, the site may be inspected by           
the State Forest Department along with the Regional Office         
of the Ministry to ascertain the status of forests, based on           
which, the Certificate in this regard as mentioned above be          
issued. In all such cases, it would be desirable for          

As per Sabik records the land schedule of the         

ML area consists of 115.05 Ha of Forest Land         

and 1.71 Ha of Non-Forest Land. Lessee has        

obtained forest clearance (stage II) from      

MoEF&CC, over 115.05 ha of forest land,       

vide letter no: 8-16/2016-FC, dated     

22.06.2018. Forest Clearance letter has been      

attached at ​Annexure 7​ of the EIA report. 



representative of the State Forest Department to assist the         
Expert Appraisal Committees. 

23 Status of forestry clearance for the broken up area and virgin           
forestland involved in the Project including deposition of net         
present value (NPV) and compensatory afforestation (CA)       
should be indicated. A copy of the forestry clearance should          
also be furnished 

As per Sabik records the land schedule of the         

ML area consists of 115.05 Ha of Forest Land         

and 1.71 Ha of Non-Forest Land. Lessee has        

obtained forest clearance (stage II) from      

MoEF&CC, over 115.05 ha of forest land,       

vide letter no: 8-16/2016-FC, dated     

22.06.2018. The NPV of Rs 8,39,86,500 as       

demanded by Forest Department vide letter      

no 4655/5F(Misc)/2015 dated 16.052015    

has been deposited through SBI vide UTR no        

SBINR520150520115201024 on 20.05.2015.   

Forest Clearance letter has been attached at       

Annexure 7​ of EIA report. 

24 Implementation status of recognition of forest rights under        
the Scheduled Tribes and other Traditional Forest Dwellers        
(Recognition of Forest Rights) Act, 2006 should be indicated. 

Not Applicable. There are no forest      
dwellers in the Plant area. 

25 The vegetation in the RF / PF areas in the study area, with             
necessary details, should be given. 

EB report is a part of ​Chapter 3 heading         
3.12 Biodiversity. 

26 A study shall be got done to ascertain the impact of the            
Project on wildlife of the study area and details furnished.          
Impact of the project on the wildlife in the surrounding and           
any other protected area and accordingly detailed mitigative        
measures required, should be worked out with cost        
implications and submitted. 

The study has been done for ascertaining       

the impact of the mining project on       

wildlife of the study area with suggested       

mitigative measures have been    

incorporated in the EIA report in ​chapter       

4 Para 4.10 Biological Environment. 

There are no National Parks, Sanctuaries,      

Biosphere Reserves, Wildlife Corridors,    

Ramsar site Tiger/Elephant Reserves    

existing within the study area. The study       

of flora fauna within study area have been        

carried out and detailed under heading      

3.12 Ecology & Biodiversity ​in ​chapter-3      

Baseline study. 

27 Location of National Parks, Sanctuaries, Biosphere Reserves,       
Wildlife Corridors, Tiger/Elephant Reserves/(existing as well      
as proposed), if any, within 10 km of the mine lease should            
be clearly indicated, supported by a location map duly         
authenticated by Chief Wildlife Warden. Necessary      
clearance, as may be applicable to such projects due to          
proximity of the ecologically sensitive areas as mentioned        
above, should be obtained from the Standing Committee of         
National Board of Wildlife and copy furnished. 

There are no National Parks, Sanctuaries,      
Biosphere Reserves, Wildlife Corridors,    
Ramsar site Tiger/Elephant Reserves. 

28 A detailed biological study of the study area [core zone and           Details of fauna existing within the study       



buffer zone (10 km radius of the periphery of the mine           
lease)] shall be carried out. Details of flora and fauna,          
endangered, endemic and RET Species duly authenticated,       
separately for core and buffer zone should be furnished         
based on such primary field survey, clearly indicating the         
Schedule of the fauna present. In case of any scheduled- I           
fauna found in the study area, the necessary plan along with           
budgetary provisions for their conservation should be       
prepared in consultation with State Forest and Wildlife        
Department and details furnished. Necessary allocation of       
funds for implementing the same should be made as part of           
the project cost. 

area are given in ​Heading 3.12 Ecology &        
Biodiversity ​in ​chapter-3 Baseline study. 
Necessary Conservation plan along with     
budgetary provisions for their    
conservation has been approved by the      
Chief Wildlife warden. The approval letter      
is given at ​Annexure-9. ​It is duly       
implemented and measures have been     
taken to ensure the protection of the       
species and help it thrive in the area. 

29 Proximity to Areas declared as 'Critically Polluted' shall also         
be indicated and where so required, clearance certifications        
from the prescribed Authorities, such as the SPCB/CPCBshall        
be secured and furnished to the effect that the proposed          
activities could be considered. 

The proposed project does not fall within       
10 Km radius of any “Critically polluted”       
area and also it does not come under the         
“Aravali Range” 

30 Similarly, for coastal Projects, A CRZ map duly authenticated         
by one of the authorized agencies demarcating LTL. HTL, CRZ          
area, location of the unit w.r.t CRZ, coastal features such as           
mangroves, if any, should be furnished. (Note: The Projects         
falling under CRZ would also need to obtain approval of the           
concerned Coastal Zone Management Authority). 

Not Applicable 

31 R&R Plan/compensation details for the Project Affected       
People (PAP) should be furnished. While preparing the R&R         
Plan, the relevant State/National Rehabilitation &      
Resettlement Policy should be kept in view. In respect of SCs           
/STs and other weaker sections of the society in the study           
area, a need based sample survey, family-wise, should be         
undertaken to assess their requirements, and action       
programmes prepared and submitted accordingly,     
integrating the sectoral programmes of line departments of        
the State Government. It may be clearly brought out whether          
the village(s) located in the lease area will be shifted or not.            
The issues relating to shifting of village(s) including their R&R          
and socio-economic aspects, should be discussed in the        
report. 

 
This is an expansion project without      
addition of any land and there is no        
habitation within the lease area hence no       
R&R is applicable. 
Surface rights for entire lease area has       
already been obtained by PP as given at        
Annexure-3​ of the EIA report 

32 One season (non-monsoon) [i.e. March-May (Summer      
Season); October-December (post monsoon season) ;      
December-February (winter season)] primary baseline data      
on ambient air quality as per CPCB Notification of 2009,          
water quality, noise level, soil and flora and fauna shall be           
collected and the AAQ and other data so compiled presented          
date-wise in the EIA and EMP Report. Site specific         
meteorological data should also be collected. The location of         
the monitoring stations should be such as to represent whole          
of the study area and justified keeping in view the          
pre-dominant downwind direction and location of sensitive       
receptors. There should be at least one monitoring station         

The baseline data of one Season      

(Pre–monsoon) was collected from    

October 2015 to December 2015 ​and ​has        

been revalidated in October 2018​. ​Please      

refer ​Chapter-3. 

Further as per Direction of MoEF&CC an       

additional one month baseline in the      

month of Nov 2019 has been collected       

and is given in the ADS reply.. 



within 500 m of the unit in the pre-dominant downwind          
direction. The mineralogical composition of PM10,      
particularly for free silica, should be given. 

33 Air quality modeling should be carried out for prediction of          
impact of the project on the air quality of the area. It should             
also take into account the impact of movement of vehicles          
for transportation of mineral. The details of the model used          
and input parameters used for modeling should be provided.         
The air quality contours may be shown on a location map           
clearly indicating the location of the site, location of sensitive          
receptors, if any, and the habitation. The wind roses showing          
pre-dominant wind direction may also be indicated on the         
map. 

The combined study on Air quality modelling       
for mining as well as COB plant with respect         
to PM2.5, PM10, SO2, and NOx has been        
done and it has been observed that there is         
no significant impact is envisaged. This is       
covered in chapter-4. The AQ report is       
attached at Annexure 25 

34 The water requirement for the Project, its availability and         
source should be furnished. A detailed water balance should         
also be provided. Fresh water requirement for the Project         
should be indicated. 

The makeup water requirement for the plant       

is estimated to be 160 KLD which will be         

sourced from the treated water from the       

ETP already installed within the mining lease       

area. 

Total water requirement for all operations      

including mining, sprinkling, beneficiation,    

plantation, domestic is estimated at 1240      

KLD comprising of 240 KLD drinking and       

domestic use, Water for sprinkling & dust       

suppression will be 710 KLD, Plantation 100       

KLD, Chrome Ore Beneficiation plant make      

up water will be 160 KLD and others 30 KLD.          

Water demand will be fulfilled by existing       

bore well and ETP treated water within the        

mine lease area. Water drawl permission for       

withdrawing of 3500 m​3​/day (240 m​3​/day      

from borewell and 3260 m​3​/day through      

mine seepage) has been obtained from      

Central Ground Water Authority dated     

07.04.2016 and attached at Annexure 8 of       

EIA report. Water balance has been given at        

Annexure 7 of the ADS reply submitted. 

35 Necessary clearance from the Competent Authority for drawl        
of requisite quantity of water for the Project should be          
secured and copy furnished. 

Permission letter from CGWB for     

drawing water is attached as     

Annexure-8. 

36 Description of water conservation measures proposed to be        
adopted in the Project should be given. Details of rainwater          
harvesting proposed in the Project, if any, should be         
provided. 

90% water will be recirculated in the       

beneficiation process. Thus makeup    

water requirement will be only 160 KLD. 

The rain water accumulated in the pit       

and quarry water after treatment in ETP       

is being used for sprinkling and green       



belt development as a water     

conservation measure. The stored    

rainwater in the pit is also getting       

recharged in the ground as the strata are        

permeable. Rain water harvesting pits     

are installed which helps in recharging      

the groundwater. Water conservation    

measures are detailed in the EIA report       

at EMP given in ​Chapter-9. 

37 Impact of the project on the water quality, both surface and           
groundwater should be assessed and necessary safeguard       
measures, if any required, should be provided. 

Beneficiation plant will not adversely     

impact surface or groundwater. Mining as      

well as beneficiation shall be done keeping       

all the safety procedures in mind.      

Anticipated impact on the water quality      

both surface and groundwater have been      

assessed and mitigation measures are     

suggested & provided in ​Chapter-4 Para 4.5       

Water Environment. ​To avoid    

contamination of the downstream water     

body an ETP of 8640 KLD has been installed         

for treatment of effluent before discharging      

the water into the Damsal Nala. There is        

proper management of Run-off from the      

mine by constructing settling pond,     

retaining walls built along OB dump,      

Sub-grade dump and fines dump. 

38 Details of any stream, seasonal or otherwise, passing through         
the lease area and modification / diversion proposed, if any,          
and the impact of the same on the hydrology should be           
brought out. 

There is no river or water body flowing        

across the mine site. 

39 A time bound Progressive Greenbelt Development Plan shall        
be prepared in a tabular form (indicating the linear and          
quantitative coverage, plant species and time frame) and        
submitted, keeping in mind the same will have to be          
executed up front on commencement of the project. The         
plant species selected for green belt should have greater         
ecological value and should be of good utility value to the           
local population with emphasis on local and native species         
and the species which are tolerant to the pollution. 

Progressive Green Belt plan is provided in       

Chapter 9 of the EIA report. Details of        

Existing plantations done by PP from      

1999 to till date are given at ​Annexure        

no. 14. 

Existing Plantation details have been     

covered in brief and proposed plantation      

during plan period are given in EIA       

Chapter 4 under heading ​4.12     

Plantation/Afforestation Programme 

40 Impact on local transport infrastructure due to the Project         
should be indicated. Projected increase in truck traffic as a          
result of the Project in the present road network (including          
those outside the Project area) should be worked out,         

Projected increase in truck traffic as a result        

of the Project in the present road network        

has been studied and capability of existing       

road w.r.t. Incremental load has been      



indicating whether it is capable of handling the incremental         
load. Arrangement for improving the infrastructure, if       
contemplated (including action to be taken by other agencies         
such as State Government) should be covered. 

worked out. It has been found that the        

existing road network is sufficient to handle       

the increased transportation of mineral ore      

produced after expansion of mine. 

Impact of transportation after the expansion      

will be minimal. Detail is given in ​Ch-4        

heading 4.9 Transportation 

41 Details of the onsite shelter and facilities to be provided to           
the workers should be included in the EIA report. 

A mine office, rest shelter and first aid        
center have already been constructed at      
the site of mining. Details are given in        
2.11.3. in Chapter 2 Proposed     
Transportation and Infrastructure 

42 Occupational Health impacts of the Project should be        
anticipated and the proposed preventive measures spelt out        
in detail. Details of pre-placement medical examination and        
periodical medical examination schedules should be      
incorporated in the EMP. The project specific occupational        
health mitigation measures with required facilities proposed       
in the mining area should be detailed. 

Existing and proposed measures towards     
Occupational health and safety to     
maintain a safe and healthy work      
environment have been detailed with     
budget estimation. Rs 8 Lakh per annum       
has been provided as a recurring      
expenditure for dealing with    
occupational health impact. Details are     
given in EIA report in ​Chapter 7 under        
heading 7.8 Occupational Health 

43 Public health implications of the Project and related activities         
for the population in the impact zone should be         
systematically evaluated and the proposed remedial      
measures should be detailed along with budgetary       
allocations. 

Public health implications of the Project      
have been studied and the Detail is given in         
EIA ​Chapter-7 para 7.8.8 Public Health and       
safety​ with budget allocations. 

44 Measures of socio economic significance and influence to the         
local community proposed to be provided by the Project         
Proponent should be indicated. As far as possible,        
quantitative dimensions may be given with time frames for         
implementation. 

The CER budget has been provided as per        
the provision of OM dated 01.05.2018. The       
head wise expenditure is given with the ADS        
reply of point no 12 and attached as        
Annexure 11 of ADS. The Details of       
significant Welfare Activities to be taken up       
by the Company under Corporate     
Environmental Responsibility are given in     
EIA report Chapter 7 heading 7.7 Corporate       
Environmental Responsibility 

45 Public hearing points raised and commitment of the Project         
Proponent on the same along with time bound Action Plan to           
implement the same should be provided and also        
incorporated in the final EIA/EMP Report of the Project. 

The public hearing minutes and the      
compliance of the same is given at       
Annexure-no. 18 ​of the EIA report​. 

46 Details of litigation pending against the project, if any, with          
direction /order passed by any Court of Law against the          
project should be given. 

There is no litigation against the      
proposed beneficiation plant. However,    
there are three litigations pending     
against the mine which are  as follows: 



i) Case no. RA No. 22/46/2018/RC-I has been        
filed before Hon’ble Mines Tribunal, New      
Delhi. Matter reserved for  orders. 
(ii) Case no.- WP (C) No. 1382/2017 has been         
filed before Hon’ble High Court of Odisha,       
Cuttack against demand of land     
premium/ ​land cost towards sanction of      
government land for the purpose of      
Compensatory afforestation in lieu of forest      
land diverted for non-forest purpose. Land      
premium deposited in a separate escrow      
account as per the direction of the Hon’ble        
Court. Final hearing awaited. 

i) WP (C) No.3996/2016 filed before Hon’ble      
High Court of Odisha, Cuttack, in relation to        
filing and processing of Application for Forest       
Clearance under Forest Conservation Act,     
1980, in respect of land recorded as forest        
within the mining leasehold area on or after        
25.10.1980 as per SABIK record. 

Status quo order dated 03.03.2016 and      
subsequent extension in relation to operation      
of mines is continuing. However, vide      
Affidavit dated 20.11.2018, IMFA filed the      
copy of Stage – II Forest Clearance dated        
22.06.2018. Matter is pending for final      
disposal. 

47 The cost of the Project (capital cost and recurring cost) as           
well as the cost towards implementation of EMP should be          
clearly spelt out. 

The project cost for the beneficiation plant       
is estimated at Rs 40 crores which will be         
part of the entire project involving opencast       
& underground mine estimated at     
Rs.394.45 Crore. The details of the project       
cost is given at Chapter 2 & EMP cost is          
given in Chapter 9 of EIA report. 
Capital Amount of Rs 73.5 Lakhs and       
Recurring expenditure of Rs 87 Lakhs per       
annum have been provided under the      
various heads of Environment management     
plan. 

48 A brief background of the Project, its financial position,         
Group Companies and legal issues etc should be provided         
with past and current important litigations if any 

M/s Indian Metals & Ferro Alloys Limited is        
India's largest, fully integrated producer of      
ferro alloys with 187 MVA installed furnace       
capacity backed up by 262.5 MW captive 
power generation capacity (including 4.5 MW      
solar) and extensive chrome ore mining      
tracts. 
  
a) Project Cost: Rs 394.45 Crores (Rs. 354.45        
crores for underground mining and Rs 40       



crores for COBP). 
b)M/s Indian Metals & Ferro Alloys Limited 
c)Nil 
d) (i) Case no. RA No. 22/46/2018/RC-I has        
been filed before Hon’ble Mines Tribunal,      
New Delhi. Matter reserved for  orders. 
(ii) Case no.- WP (C) No. 1382/2017 has been         
filed before Hon’ble High Court of Odisha,       
Cuttack against demand of land     
premium/ ​land cost towards sanction of      
government land for the purpose of      
Compensatory afforestation in lieu of forest      
land diverted for non-forest purpose. Land      
premium deposited in a separate escrow      
account as per the direction of the Hon’ble        
Court. Final hearing awaited. 

ii)WP (C) No.3996/2016 filed before Hon’ble      
High Court of Odisha, Cuttack, in relation to        
filing and processing of Application for Forest       
Clearance under Forest Conservation Act,     
1980, in respect of land recorded as forest        
within the mining leasehold area on or after        
25.10.1980 as per SABIK record. 

Status quo order dated 03.03.2016 and      
subsequent extension in relation to operation      
of mines is continuing. However, vide      
Affidavit dated 20.11.2018, IMFA filed the      
copy of Stage – II Forest Clearance dated        
22.06.2018. Matter is pending for final      
disposal. 



49 Benefits of the Project, if the project is implemented should          
be outlined. The benefits of the projects shall clearly indicate          
environmental, social, economic, employment potential, etc. 

The proposed beneficiation plant will be very       
useful for the conservation of mineral which       
will beneficiate the sub grade ore to make it         
saleable. Other benefits from the mining &       
beneficiation project are as under: 

Social​: IMFA is committed towards welfare      
activities of surrounding areas through     
peripheral development and CER activities.     
Impetus to the agriculture sector, physical      
infrastructures like roads, railways, electricity     
generation- Improvement in social    
infrastructures like education, health sector,     
water supply and training etc. 

Economic​: The company will provide     
direct employment opportunity. It will     
meet the rising demand of chromite Ore in        
the country thus increasing revenue for the       
state as well as country. 

Environmental: 

Regular Monitoring is and shall be done       
during the  process. 

Employment potential: ​The maximum    
strength of direct employment will be 921       
including managerial, Technical, skilled,    
semi-skilled and unskilled including 712     
existing employees. Besides there will be      
indirect employment on account of     
transportation, canteen, repair shop, security     
etc. 

50 Besides the above, the below mentioned general points are         
also to be followed:- 
 
a) Executive Summary of the EIA/EMP Report 
 
b) All documents to be properly referenced with index and          
continuous page numbering. 
 
c) Where data are presented in the report especially in          
Tables, the period in which the data were collected and the           
sources should be indicated. 
 
d) Project Proponent shall enclose all the analysis/testing        
reports of water, air, soil, noise etc. using the         
MoEF&CC/NABL accredited laboratories. All the original      
analysis/testing reports should be available during appraisal       
of the project 

 
 
 
Complied with 
 
Complied with 
 
 
Complied with 
 
 
 
 Complied with 
 
 
 

 



. 
e) Where the documents provided are in a language other          
than English, an English translation should be provided. 
 
f) The Questionnaire for environmental appraisal of the        
project as devised earlier by the Ministry shall also be filled           
and submitted. 
 
g) While preparing the EIA report, the instructions for the          
proponents and instructions for the consultants issued by        
MoEF&CC vide O.M. No. J-11013/41/2006-IA.II(I) dated 4th       
August, 2009, which are available on the website of this          
Ministry, should also be followed. 
 
h) Changes, if any made in the basic scope and project           
parameters (as submitted in Form-I and the PFR for securing          
the TOR) should be brought to the attention of MoEF&CC          
with reasons for such changes and permission should be         
sought, as the TOR may also have to be altered. Post Public            
Hearing changes in structure and content of the draft         
EIA/EMP (other than modifications arising out of the P.H.         
process) will entail conducting the PH again with the revised          
documentation. 
 
i) As per the circular no. J-11011/618/2010-IA.II(I) dated        
30.5.2012, certified Report of the status of compliance of the          
conditions stipulated in the environment clearance for the        
existing operations of the project by the Regional Office of          
Ministry of Environment, Forest and Climate Change, as may         
be applicable. 
 

        Complied with 
 
 
  Complied with 
 
 

 
         Complied with 

 
 
 
 
 
    Complied with 
 
 
 
 
 
 
 
 
 
Certified compliance report of the     
mine has been obtained by RO,      
MoEF&CC, Bhubaneshwar vide letter    
no. 101-409/08/EPE dated 06.12.2019. 

 



 

 

 

 

 

 

 

 

Enclosure II 

Copy of Lease deed 

  

















































































































































































































































































































































































































































































































































































 

 

 

 

 

 

 

Enclosure III 

Comparison of Mining Plan details of 
23.09.2016,  14.02.2018 and 31.10.2018 

 
  



Sukinda Mines Chromite, M/s IMFA Ltd.
1 Mining Plan Period 2016-17 to 2018-19 2017-18 to 2018-19 2019-20 to 2023-24

2

3

Year ORE (Tonne) OB/ IB (cum) ORE (Tonne) OB/ IB (cum) ORE (Tonne) OB/ IB (cum)

2016-17 351000 650000 -- -- -- --

2017-18 351000 645000 351000 645000 -- --

2018-19 351000 637200 351000 637200 -- --

2019-20 -- -- -- -- 351000 1100000

2020-21 -- -- -- -- 351000 1100000

2021-22 -- -- -- -- 351000 1100000

2022-23 -- -- -- -- 351000 1100000

2023-24 -- -- -- -- 260000 1100000

4

2021-22 25000 6700 -- -- -- --

2022-23 200000 10000 25000 6700 -- --

2023-24 400000 13500 200000 10000 -- --

2024-25 600000 14700 400000 13500 -- --

2025-26 600000 14700 600000 14700 -- --

2026-27 600000 14700 600000 14700 -- --

2027-28 600000 14700 600000 14700 25000 13500

2028-29 600000 14700 600000 14700 415000 14700

2029-30 600000 14700 600000 14700 600000 14700

2030--31 600000 14700 600000 14700 600000 14700

5 Reasons for Modification --

Approved by IBM Letter No. & 
Date

MSM/FM/06-ORI/BHU/2016-17/1697
Dated – 23.09.2016

MPM/FM/25-ORI/BHU/2017-18/2815
Dated – 14.02.2018

MS/FM/27-ORI/BHU/2018-19/1796
Dated – 31.10.2018

Opecast Mines 
Production Plan

Underground Mines 
Production Plan

Change in bulk density of ore, increase in 
mineable reserves, 

Change of chemistry of orebody due to 
geological disturbance in the eastern side ore 
body of the mines



 
 
 
 
 
 
 

Enclosure IV 

Affidavit regarding no change in Mining plan  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









 
 

 
 
 
 
 
 
 
 

Enclosure V 

Copy of recent mining plan dated 31.10.2018 
  















































































































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 

Enclosure VI 

Land Use at Conceptual Stage 
 
  



 

Land Use By the end of Conceptual Period (in ha.) 

Forest Non-Forest Total 

Area under mining 42.437 0.000 42.437 

Overburden dump & 
subgrade dump 

50.663 1.020 51.683 

Mineral Storage 0.810 0.000 0.810 

Infrastructure 8.788 0.162 8.95 

Roads 2.870 0.050 2.92 

ETP, settling pond, 
pipeline etc 

3.235 0.000 3.235 

Township 1.050 0.000 1.050 

Safety Zone 3.660 0.478 4.138 

COB Plant 1.110 0.000 1.110 

Others (Magazine) 0.110 0.000 0.110 

Others (Dry Tailing 
Storage Area) 

0.317 0.000 0.317 

Total 115.05 1.710 116.76 

 



 

 

 

 

 

 

 

 

Enclosure VII 

Relevant pages of approved review of mining 
plan  

  









 

 

 

 

 

 

 

 

Enclosure VIII 

Cumulative impact due to all activities 
 
  



AIR QUALITY DISPERSION REPORT 
 

For 
 

EXPANSION OF SUKINDA MINES (CHROMITE) 

 
At 

       ​ ​Village: Kaliapani, Tehsil- Sukinda, District: Jajpur, State: Odisha 
Lease Area: ​116.76 ​Ha 

 
Developed by 

M/s Indian Metals and Ferro Alloys 
Ltd. 

 
Prepared by: 
M/s PERFACT ENVIRO SOLUTIONS PVT. LTD. 
501 -507 Nn Mall, Sector 3 Rohini 
New Delhi – 110085 
Ph.no -  011 –49281360  
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1. INTRODUCTION 

The ambient air quality Ground Level Concentration (GLC) of the area near any project is               

impacted due to air pollution sources in the project. The air pollution sources are of two                

types: 

● Point Sources – Chimneys/ Stacks/ ducts/ Vents 

● Non-Point Sources – Vehicles, machinery, blasting, drilling etc. 

The emissions from these sources spread or disperse in the air and cause increase in the                

pollution level in ambient air. This causes an increase in Ground Level Concentration (GLC).              

This increase in GLC can be predicted for proposed project using Air Dispersion Modelling.              

In this study, AERMOD developed by Lakes Environmental Inc. is used to calculate             

incremental Ground Level concentrations (GLC) for the proposed sources of air pollution in             

the current expansion, for Particulate emissions, Gaseous emissions (NO​x​ & SO​2​). 

2. METHODOLOGY 

2.1. Modeling procedure 

The American Meteorological Society (AMS)/Environmental Protection Agency (EPA)        

Regulatory Model Improvement Committee (AERMIC) was formed to introduce         

state-of-the-art modeling concepts into the EPA's air quality models. Through AERMIC, a            

modeling system, AERMOD, was introduced that incorporated air dispersion based on           

planetary boundary layer turbulence structure and scaling concepts, including treatment of           

both surface and elevated sources, and both simple and complex terrain.​(Epa and OAR 2016) 

There are two input data processors that are regulatory components of the AERMOD             

modeling system: AERMET, a meteorological data preprocessor that incorporates air          

dispersion based on planetary boundary layer turbulence structure and scaling concepts, and            

AERMAP, a terrain data preprocessor that incorporates complex terrain using USGS Digital            

Elevation Data.  

 

 

https://paperpile.com/c/fdNdDE/8kFk


  

The pollutants released into the atmosphere will disperse in the downwind direction and             

finally reach the ground at a farther distance from the source. The concentration of ground               

level concentrations mainly depends upon the strength of the emission source and            

micrometeorology of the study area.  

The AERMOD is actually a modeling system with three separate components: AERMOD            

(AERMIC Dispersion Model), AERMAP (AERMOD Terrain Preprocessor), and AERMET         

(AERMOD Meteorological Preprocessor). Special features of AERMOD include its ability to           

treat the vertical in homogeneity of the planetary boundary layer special treatment of surface              

releases, irregularly-shaped area sources, a plume model for the convective boundary layer,            

limitation of vertical mixing in the stable boundary layer, and fixing the reflecting surface at               

the stack base.  

The AERMET is the meteorological preprocessor for the AERMOD. Input data can come             

from hourly cloud cover observations, surface meteorological observations and twice-a-day          

upper air soundings. Output includes surface meteorological observations and parameters and           

vertical profiles of several atmospheric parameters. 

The AERMAP is a terrain pre-processor designed to simplify and standardize the input of              

terrain data for the AERMOD. Input data include receptor terrain elevation data. Output             

includes, for each receptor, location and height scale, which are elevations used for the              

computation of airflow around hills. The input file for the AERMOD model makes use of a                

keyword/parameter approach to specifying the options and input data for running the model.  

For Air Dispersion Modelling following methodology shall be used:  

 
AERMOD uses Gaussian plume dispersion modelling parameters, the generalised equation is           
given below: 

exp  c = Q
2πuσyσz −( 2

1 Y 2

σ y2 ) exp xp{ −  [ 2
1

σ z2

z−h( 2)] + e −  [ 2
1

σ z2

z+h( 2)]}  

Where 

c = ​concentration at a given point (g/m​3​) 

Q = ​emission rate (g/s) 

 

 



u = ​wind speed (m/s) 

σ​y​ = ​dispersion parameter in the horizontal (lateral) direction (m) 

σ​z​ ​= dispersion parameter in the vertical direction (m) 

x ​= direction of the wind (​x ​= 0 at the source; ​x ​> 0 downwind). 

y ​= horizontal direction perpendicular to the wind (​y ​= 0 at the center of the plume; positive                  
on your left when you look downwind). 

z ​= vertical direction (​z ​= 0 at the surface and positive above the surface). 

As well as the effective source height ​h​. They all have meters as units. 

Plume Rise 

Plume rise Δh has been determined according to Brigg’s formula (CPCB guideline) 

Δh = 21.425 F​3 4                                                 ​for F<55 

U​s 

and 

Δh = 38.71                      F​3 5​                                  for F>55 

U​s 

F = g V​s​D​2​(T​s​-T​a​)/4T​s 

Where 

U​s​ = wind speed at stack level (m/s) 

V​s​ = stack gas velocity (m/s) 

T​s​ = stack gas temperature (K) 

T​a​ = ambient temperature (K) 

F = Buoyancy flux parameter (m​4​/s​3​) 

Δh = Plume rise (m) 

D = Diameter of the stack (m) 

g = acceleration due to gravity, 9.807 (m/s​2​) 

 

 



2.2. EXTRAPOLATION OF WIND SPEED 

Wind speed at stack level is calculated by power law as given below.  

U​stack​ = U​10​(Stack height/10)​p 

Where U​10 is the wind speed at 10 meter level and p is the power law coefficient (0.07, 0.07,                   

0.10, 0.15, 0.35 and 0.55 for stability classes A,B,C,D,E and F respectively) as per Irwin for                

rural areas (USEPA, 1987). 

2.2.1. Stability Classification 

Hourly stability is determined by wind direction fluctuation method as suggested by Slade             

(1965) and recommended by CPCB (PROBES/70/1997-1998). 

σ​θ​ = W​dr​/6 

σ​θ​, is standard deviation of wind direction fluctuation, W​dr is the overall wind direction              

fluctuation or width of the wind direction in degrees. The table for stability classes is given as                 

under. 

Stability Class σ​θ ​(degree) 

A > 22.5 
B 22.4 – 17.5 
C 17.4 – 12.5 
D 12.4 – 7.5 
E 7.4 – 3.5 
F < 3.5 

2.2.2. Dispersion Parameters 

Dispersion parameters σ​y and σ​z for open country conditions (Briggs, 1974) are used as the               

project is located ​on a flat terrain in a rural area. Atmospheric dispersion coefficients vary               

with downwind distance (x) from emission sources for different atmospheric stability           

conditions. (CPCB – PROBES/70/1997-98). 

2.2.3. Rural Conditions 

Table 1: Stability classification 

Stability Class σ​y σ​z 
A 0.22x(1+0.0001x)​-.5 0.20x 
B 0.16x(1+0.0001x)​-.5 0.12x 
C 0.11x(1+0.0001x)​-.5 0.08x(1+0.0002x)​.5 

 

 



D 0.08x(1+0.0001x)​-.5 0.06(1+0.0015x)​.5 

E 0.06x(1+0.0001x)​-.5 0.03x(1+0.0003x)​-1 

F 0.04x(1+0.0001x)​-.5 0.16x(1+0.0003x)​-1 

 

2.3. INPUT DATA 

2.3.1. About the project and emission details 

The proposal of M/s Indian Metals & Ferro Alloys is for enhancement in production from               

3.51 Lakh TPA to 6.0 Lakh TPA, change in technology from opencast to both opencast &                

underground mining and establishment of Chrome Ore Beneficiation plant of 40 TPH feed             

capacity consisting of crushing & wet section from the mining lease area spread over 116.76               

ha situated at Village: Kaliapani, Tehsil: Sukinda, Distt: Jajpur, Orissa . 

Topography of the area comprises hilly and undulating terrain. The highest elevation in the              

area is 185 mRL and the minimum is 110 mRL. Overall regional slope is from south to north. 

2.3.2. Location of the project 

Table 2 : Location of the project site 

Latitude Longitude Elevation 

21°01’45.51′′N to 21°02’33.81′′ N 
 
 

85°45′35.91′′E to 85°46′42.03′′ E 110 mRL to 185 mRL 

 

 



 

 

Figure 1: Closed eye view of the proposed project 

2.3.3. Sources 

A Table showing all the sources of Air Pollution (Incremental i.e. Proposed due to the               

proposed project) are given; other air pollutants sources have not been considered in the              

model because their impact has been already incorporated in baseline concentrations (Onsite            

and Buffer zone). Proposed project will have 1 x 62.5, 1 x 82.5, 1 x 200, 1 x 250 kVA DG                     

sets, pit  and a Crushing and screening plant of 40 TPH feed capacity. 

The emission factors have been calculated using the experimental/ practically computed (As            
per USEPA). 

Table 3: Points source and stack details 

S. 
No. 

DG sets  
proposed 

Nos.  Stack Height (from   
reference level) 

Location of  
DG sets  

1. 750 kVA 01 6.0 meters Surface 

2. 250 kVA 01 6.0 meters Surface 

3. 200 kVA 01 6.0 meters Surface 

 

 



4. 82.5 kVA 01 6.0 meters Surface 

5. 62.5 kVA 01 6.0 meters Surface 

 

2.3.4. Emission characteristics of point and non point source 

Table 4: Point and nonpoint sources 

S.N
o 

Parameter DG Sets Crushing 
& 

screening 
plant 

Non-point source 
(mineral storage 

area to public 
road) 

 Capacity 1 x 750  1 x 250  1 x 200 1 x 82.5 1 x 62.5   Vehicular 
emission 

1 No. of units 
operative at 
any point of 
time 

Standb
y 

Standb
y 

Standb
y 

Standby Standby Operational(
proposed) 

Operational 

2 Hours of 
operation 

4 hours 4 hours 4 hours 4 hours 4 hours 24 hours 14-16 hours 

3 Exhaust 
diameter(m) 

0.3 0.3 0.3 0.3 0.3 0.3 10- 15 cm 

4 Stack height 
(m) 

6 6 6 6 6 10 1 m for bus 
0.5 m for car/two 

wheeler 

5 Exhaust gas 
temperature 
(ºC) 

510 450 410 410 410 510 - 

6 Exhaust gas 
velocity (m/s) 

10 10 10 10 10 10 - 

7 Emission of 
pollutants 
(g/s) 

       

a Particulate 
matter (PM​10​) 

0.245 0.22 0.22 0.15 0.15 0.14 0.05 

b Particulate 
matter (PM​2.5​) 

0.129 0.18 0.18 0.08 0.08 0.07 0.03 

c Oxides of 0.354 0.30 0.30 0.25 0.25 - 0.0228 
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Nitrogen 
(NO​2​) 

d Sulphur 
dioxide (SO​2​) 

0.07 0.06 0.06 0.03 0.03 - 0.007 

 
2.3.5. Emission characteristics of Point source- Pit 

 

Releas
e 
Height 
(m) 

Height 
of X  
Side 
(M) 
(Lengt
h) 

Height 
of Y  
Side 
(M) 
(Width
) 

Volume
m​3 

Ultimat
e Depth  
Of Pit  
(m) 

PM​10 
Emissio
n Rate  
(g/s) 

PM​2.5 
Emissio
n Rate  
(g/s/) 

NO​x 
Emissio
n Rate  
(g/s/) 

SO​2 Emission Rate   
(g/s) 

0.01 800 11.77 579600
0  

10 1.143e-0
6 

7.434e-0
6 

2.66e-00
5 

3.186e-06 

 

2.3.6. Meteorological Data 

Meteorology plays an important factor toward regulation of ambient air quality. Variability of             

pollutant concentrations in a location has different characteristics based on the prevalent            

meteorological conditions as it encompasses many atmospheric processes that control or           

strongly influence the evolution of emissions of chemical species, aerosols and particulate            

matter ​(Banerjee, Barman, and Srivastava 2011)​.24 Hourly meteorological data project site           

for period of one year (January 2019 -December 2019) in respect of wind speed, wind               

direction, temperature and cloud amount are utilized in this study which were collected by              

M/s Perfact Researchers Pvt Ltd. Mean mixing heights for each hour for each region are               

extracted from the IMD data and AERMOD Upper air estimator data. These data are used in                

air quality modelling software.  

2.3.7. Ambient Air Quality Standards and Background Concentrations 

Ambient air quality standards promulgated by Central Pollution Control Board (CPCB) for            

different areas are as follows: 

 

Table 5: ​ ​Ambient Air Quality Standards(as per CPCB) 
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S. No Pollutant  
µg/m​3 

Time Weighted 
Average 

Concentration in Ambient Air 
Industrial, 

Residential, Rural 
and Other Area 

Ecologically Sensitive 
Area(Notified by 

Central Government) 
1. Sulphur 

Dioxide(SO​2​),  
Annual* 

24 hours** 
50 
80 

20 
80 

2. Nitrogen 
Dioxide(NO​2​),  

Annual* 
24 hours** 

40 
80 

30 
80 

3. Particulate Matter  
(size less than   
10µm) or PM​10  

Annual* 
24 hours** 

60 
100 

60 
100 

4. Particulate Matter  
(size less than   
2.5µm) or PM​2.5 

Annual* 
24 hours** 

40 
60 

40 
60 

 

*Annual arithmetic mean of minimum 104 measurements in a year at particular site taken              

twice a week 24 hourly at uniform intervals**24 hours monitored values, shall be compiled              

98% of the time in a year, 2% of the time, they may exceed the limits but not on two                    

consecutive days of the morning. The above standards are for a sampling period of 24 hours.  

Table 6: Baseline concentration of air pollutants at the project site and nearby villages              

falling under 10 Km radius area from the site​.  

 

 



 

Statio
n No. 

Location Mean 
Baseline 

Values for 
PM​10​ in 
µg/m​3 

Mean 
Baseline 

Values for 
PM​2.5​ in 

µg/m​3 

Mean 
Baseline 
Values 

for 
SO​2​µg/m​3 

Mean 
Baseline 
Values 

for NO​2 
µg/m​3 

1 Onsite (Main  
Gate) 

27.3 14.3 5.5 13.3 

2 Onsite (Site  
Office) 

27.8 14.6 5.6 13.5 

3 Onsite (Near  
ETP) 

26.8 14 5.4 14.4 

4 Onsite (Near  
Lab) 

26.3 13.8 5.3 12.8 

5 Onsite (Near 
Electrical 
substation) 

25.8 13.5 5.2 12.5 

6 Ostia 28.5 14.8 5.6 14.4 

7 Chingudipal 30.9 16.2 6.2 15 

8 Saruabil 32.5 17 6.5 15.8 

9 OMC Colony 32 16.7 6.4 15.5 

10 Mohulakhal 33.5 17.6 6.7 16.3 

11 Giringamali 34.5 18 6.7 16.9 

12 Ransol 33 17.3 6.6 16 

13 Garamian 34 17.8 6.8 16.5 

 

 



 

 

2.4. PLAN AND FRAMEWORK OF COMPUTATIONS 

2.4.1. Selection of Locations 

 
The locations have been selected around the project site covering an area of 10 km radius                

from the centre of the project site. The entire area has been put on grid network and grid                  

spacing has been taken as 250 m. 

2.4.2. Plan of Computation 

The emission rate, dispersion coefficients and other input data being now available; it was              

planned to compute the following: 

● The 24-hourly averaged incremental concentration with hourly data.  

● The identification of grid point having peak concentration for the incremental values. 

●  Preparation of isopleths for various pollutants. 

 

2.4.3. Input parameters for air quality modeling: 
Table 7: The input parameters for air quality modeling (AERMOD) 

Input Description 

Modelling Software Used AERMOD View-Version 9.8.3 

Control Pathway 

Terrain Elevated 

Dispersion Coefficient Rural 

Meteorology Pathway 

1 Met Input Data AERMET Meteorological data of one year (January 
2019  to December 2019) 
 

2 Latitude: Plant Location as shown earlier 

3 Longitude: 

4 Datum WGS 84 

5 Base Elevation: 0 m from the sea level 

 

 



Receptor Uniform Cartesian Grid 1 with 100 m receptor 
spacing 

Source Pathway (Emission Sources) DG Emissions- 4 hrs per day; Stationary Emission 
Sources- 24 hr per day. Vehicular emissions - 14-16 
hr per day 

2.5. MODEL OUTPUT FILES 

 

Figure 2: ​Predicted incremental isopleth of maximum GLCs  (PM​2.5​ dispersion) 

 

 



 

 

Figure 3: ​Predicted incremental isopleth of maximum GLCs  (PM​10​ dispersion) 

 

 



 

 

Figure 4: ​Predicted incremental isopleth of maximum GLCs  (NO​2​ dispersion) 

 

 

 



 

 
Figure 5: ​Predicted incremental isopleth of maximum GLCs  (SO​2​ dispersion) 

 

 

2.6. RESULT AND DISCUSSIONS 

2.6.1. PREDICTED AMBIENT AIR QUALITY FOR IMPACT OF PM2.5 

With available ambient air quality data and incremental concentrations computed through           
mathematical modelling the following post project ambient air quality has been predicted.            
The maximum GLC for PM​2.5 ​modelling will be 2.75 μg/m​3​. 

T​ABLE​ 5: PM2.5 D​ISPERSION​ R​ESULTS 

Location Background 
Concentration 
PM2.5 (μg/m3)  

Predicted 
Incremental 

Concentration 
PM2.5 (μg/m3)  

Post Project Air 
Quality PM2.5 

(μg/m3) 

NAAQ
S 

(μg/m3) 

 

 



Onsite (Main Gate) 14.3 2.37 16.67 60 

Onsite (Site Office) 14.6 2.37 16.97 60 

Onsite (Near ETP) 14 2.37 16.37 60 

Onsite (Near Lab) 13.8 2.37 16.17 60 

Onsite (Near  
Electrical 
substation) 

13.5 2.37 15.87 60 

Ostia 14.8 0.06 14.86 60 

Chingudipal 16.2 0.15 16.35 60 

Saruabil 17 0.03 17.03 60 

OMC Colony 16.7 0.16 16.86 60 

Mohulakhal 17.6 0.20 17.80 60 

Giringamali 18 0.10 18.10 60 

Ransol 17.3 0.05 17.35 60 

Garamian 17.8 0.20 18.00 60 

 

2.6.2. PREDICTED AMBIENT AIR QUALITY FOR IMPACT OF PM10 

With available ambient air quality data and incremental concentrations computed through           
mathematical modelling the following post project ambient air quality has been predicted.            
The maximum GLC for PM​10​ modelling will be 5.18 μg/m​3​. 

T​ABLE​ 6: PM10 D​ISPERSION​ R​ESULTS 

Location Background 
Concentration 
PM10 (μg/m3) 

Predicted 
Incremental 

Concentration 
PM10 (μg/m3)  

Post Project 
Air Quality 

PM10 (μg/m3) 

NAAQS 
(μg/m3) 

Onsite (Main Gate) 27.3 3.5 30.8 100 

Onsite (Site Office) 27.8 3.5 31.3 100 

Onsite (Near ETP) 26.8 3.5 30.3 100 

Onsite (Near Lab) 26.3 3.5 29.8 100 

 

 



Onsite (Near  
Electrical 
substation) 

25.8 3.5 

29.3 

100 

Ostia 28.5 0.20 28.7 100 

Chingudipal 30.9 0.40 31.3 100 

Saruabil 32.5 0.70 33.2 100 

OMC Colony 32 0.95 32.95 100 

Mohulakhal 33.5 0.20 33.7 100 

Giringamali 34.5 0.40 34.9 100 

Ransol 33 0.20 33.2 100 

Garamian 34 0.70 34.7 100 

 

2.6.3. PREDICTED AMBIENT AIR QUALITY FOR IMPACT OF NO2 

With available ambient air quality data and incremental concentrations computed through           
mathematical modelling (Gaussian Plume) the following post project ambient air quality has            
been predicted. The maximum GLC for NO​2​modelling will be 12.9 μg/m​3 ​which would be on               
road​. 

T​ABLE​ 7: NO2 DISPERSION RESULTS 

Location Background 
Concentration 
NO2 (μg/m3) 

Predicted Incremental 
Concentration   NO2 

(μg/m3)  

Post Project 
Air Quality 

NO2 
(μg/m3) 

NAAQS 
(μg/m3) 

Onsite (Main Gate) 13.3 11.45 24.75 80 

Onsite (Site Office) 13.5 11.45 24.95 80 

Onsite (Near ETP) 14.4 11.45 25.85 80 

Onsite (Near Lab) 12.8 11.45 24.25 80 

Onsite (Near  
Electrical 
substation) 

12.5 
11.45 

23.95 

80 

Ostia 14.4 9.00 23.4 80 

 

 



Chingudipal 15 6.5 21.5 80 

Saruabil 15.8 4.00 19.8 80 

OMC Colony 15.5 2.00 17.5 80 

Mohulakhal 16.3 2.00 18.3 80 

Giringamali 16.9 0.90 17.8 80 

Ransol 16 0.40 16.4 80 

Garamian 16.5 0.50 17 80 

 

2.6.4. PREDICTED AMBIENT AIR QUALITY FOR IMPACT OF SO2 

With available ambient air quality data and incremental concentrations computed through           
mathematical modelling (Gaussian Plume) the following post project ambient air quality has            
been predicted. The maximum GLC for SO​2 ​modelling will be 3.89 μg/m​3​. 

T​ABLE​ 8:S02 DISPERSION RESULTS 

Location Background 
Concentration 
SO2 (μg/m3) 

Predicted Incremental 
Concentration SO2 

(μg/m3)  

Post Project 
Air Quality 

SO2 (μg/m3) 

NAAQS 
(μg/m3) 

Onsite (Main Gate) 5.5 0.6 6.1 80 

Onsite (Site Office) 5.6 0.6 6.2 80 

Onsite (Near ETP) 5.4 0.6 6 80 

Onsite (Near Lab) 5.3 0.6 5.9 80 

Onsite (Near  
Electrical 
substation) 

5.2 
0.6 

5.8 

80 

Ostia 5.6 0.2 5.8 80 

Chingudipal 6.2 0.4 6.6 80 

Saruabil 6.5 0.37 6.87 80 

OMC Colony 6.4 0.35 6.75 80 

Mohulakhal 6.7 0.08 6.78 80 

Giringamali 6.7 0.30 7 80 

 

 



Ransol 6.6 0.26 6.86 80 

Garamian 6.8 0.20 7 80 

 

2.7. MITIGATION MEASURES 

Following mitigations will be implemented during the proposed project: 

● Green areas will be developed within the premises. Plantation all around the periphery             

of the plot will be done. 

● Proper traffic management will be done, within the premises for smooth traffic            

management. 

● Proper stack height of 6 m from the reference level shall be provided in order to                

minimize the GLC for DG sets.  

 

2.8 DATA INTERPRETATION 

The emission sources are broadly categorized as point, line and area sources, covering             

industrial, vehicular and domestic sources, respectively. However, for the present study, air            

pollution inventorization was only developed for point and line sources to establish the             

contribution of project site and vehicular pollution to the regional burden of air pollution.              

(Banerjee et al. 2011)​. 

The ambient air quality standards and one hourly GLC values to run AERMOD for different               

hours of the day have been used for calculating average 24 hourly GLC of the day. It is                  

evident from the table above that the maximum predicted increase in GLC of PM​10 and PM​2.5                

due to emission of the stack is 5.18 and ​2.75 μg/m​3 respectively. Maximum predicted              

increase of SO​2 is found to be 3.89 μg/m​3​, and NO​2 is found to be 12.9 μg/m​3​.From the results                   

generated by AERMOD in the form of Isopleth and results of same in table above show that                 

the post-project air quality for PM​10​, PM​2.5 SO​2​& NO​2 is within the limits for the core zone                 

and buffer zone as per the Ambient Air Quality standard NAAQS. The maximum GLC does               

not have a significant impact on environment/ ambient air quality on sensitive receptors of              

 

 

https://paperpile.com/c/fdNdDE/QiwE


the project. Appropriate Measures will be identified and proper installation of air control             

devices will be done to control the source and impact of air pollution. 
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