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CHAPTER 1. DATASHEET 
Monitoring the Implementation of Environmental Safeguards 

Ministry Of Environment & Forest 
Monitoring Report 

Part – I 
Sr. 
No. 

Particulars Details 

1. Project type: River-
valley/ 
Mining/Industry/Thermal/ 
Nuclear/ other (specify) 

Industrial Project - I 

2. Name of the project “Expansion of Existing Ferro Alloy Plant” in phase manner by Hira 
Ferro Alloys Limited (HFAL) Unit II.  
 
In the first phase, the production of Ferro alloys will be enhanced by 
“Forward integration using high-grade Mn ore and other raw 
material”.  
 
In the second phase, it is proposed to install an additional 11 MVA 
SAF and modification of existing 5 MVA SAF to 7.5 MVA to further 
expand the production of Ferro alloys.  
 
Additionally, 2000 KW / 3000 Kg Ferro Melt Induction Furnace for 
750 Ton monthly capacity (9000 TPA) will be installed for melting of 
Si-Mn/Fe-Mn fines particles which is received from final product of 
SAF. 

3. Clearance letter (s) / OM 
no and date 

Clearance Letter (s): Amendment in Environmental Clearance (EC) 
for expansion of Ferro Alloys Production Unit and Captive Power 
Plant (No Change in Production Capacity only change in raw 
material Quantity and Material Balance) has been accorded vide 
letter no: F. No. 1A-J-11011/81/2024-IA-II(IND-I) dated 8th March, 
2025 by MoEF&CC. 
 
Clearance Letter / MOM: MoEF&CC Minutes of 17th EAC Meeting 
Industry – 1 Sector Meeting Project -1 Held on 08.12.2025.  

4. Location 
 
(a) District (s) 
(b) State (s) 
(c) Latitude/ Longitude 

Urla Industrial Area, Village Accholi, Tehsil and District Raipur, 
Chhattisgarh. 
Raipur 
Chhattisgarh 
21°19'8.28"N, 81°37'2.15"E 

5. Address for 
correspondence 
a) address of Concerned 
Project Chief Engineer 

Mr. Ajay Dubey (Director) 
 
Plot no. 490/1, 491/2, Urla Industrial Area, Raipur, Chhattisgarh  
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Sr. 
No. 

Particulars Details 

(with pin code & 
telephone/telex/fax 
numbers) 
b) Address of Executive 
Project Engineer/ 
Manager (with pincode/ 
fax numbers) 

6. Salient features 
a) of the project 
b) of the environmental 
management plans 

The salient features of the project along with environment 
management plans are provided in Executive summary as given 
below in Chapter 2. 
 

7. Break up of the project 
area 
a) Submergence area :  
forest & non-forest 
b) Others 

The total land area of the plot is 18.735 Ha. Out of the total land, 
0.805 ha. was allotted by CSIDC, 0.891 ha. Land was already under 
possession of HPSL and remaining 17.039 ha. was privately 
acquired. There is no additional land was procured for the 
expansion of the unit. The project does not entail submergence of 
any area, including forest and non-forest land. 

8. Break up of the project 
affected population with 
enumeration of those 
losing houses / dwelling 
units only agricultural 
land only, both dwelling 
units labourers/ artisan 
a) SC, ST/Adivasis 
b) Others 
(Please indicate whether 
these figures are based 
on any scientific and 
systematic survey 
carried out or only 
provisional figures, if a 
survey is carried out give 
details and years of 
survey) 

There is no project-affected population, as the proposed expansion 
is being carried out entirely within the existing land already acquired 
and owned by the company. No additional land acquisition is 
involved, and therefore no displacement, rehabilitation, or 
resettlement of any population is required. 

9. Financial details  
a) Project cost as 

originally planned and 
subsequent revised 
estimates and the 
year of price 
reference. 

                             
a) The total project cost includes the existing and proposed cost of 

the project which is estimated as Rs. 183.27 Cr. (Existing: Rs. 
125.77 Crores + Proposed: Rs. 57.5 Crores). 

 
 
b) Cost towards Environment management plan Capital cost is 
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Sr. 
No. 

Particulars Details 

 

b) Allocation made for 
environmental 
management plans 
with item wise and 
year wise break-up. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) Benefit cost ratio/ 

857.83 lakhs and recurring cost is 85.28 lakhs/year. Details are as 
follows: 
 

Sr. 
No. 

Component Description 
Capital 

cost             
(In Rs ) 

Operational 
and 

Maintenance/ 
Recurring 

cost                
(In Rs/yr) 

1 
Air Pollution 

Control 

Installation of 
new Bag filter, 

pollution 
control ID Fan, 

FD Fan etc. 

802.83 80.28 

2 
Water 

Pollution 
Control 

Treatment / 
Soak Pit/ STP 

10 1 

3 
Environmental 

Monitoring 
Air 

Quality/AAQMS 
15 1.5 

4 Green Belt Plantation 15 1.5 

5 
Rainwater 
Harvesting 

System 

Enhancing the 
existing 

Rainwater 
harvesting 

system in plant 

15 1 

Total 
857.83 

Lacs 
85.28 

Lacs/year 
 
c) 11.84 %  
 
 
 
d)Yes 
 
 
 
 
e)  Presently, no additional plant or production machinery has been 
installed. Only modifications/upgradation of pollution control 
systems have been carried out to improve environmental 
performance and ensure regulatory compliance. The actual 
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Sr. 
No. 

Particulars Details 

Internal rate of Return 
and the year of 
assessment. 
 

d) Whether (c) includes 
the cost of 
environmental 
management as 
shown in the above. 

 

e) Actual expenditure 
incurred on the 
project so far. 

 

f) Actual expenditure 
incurred on the 
environmental 
management plans so 
far  

 
g) Actual expenditure 

incurred on the 
CER/CSR 

expense incurred on the project as on date Rs. 3.72 crore. 
 
f)  Actual expenditure incurred on environment management plan @ 
Rs.  3.72 crores. 
 
 
g) Actual expenditure incurred on CER/CSR@Rs.  0.37 cr. approx. 
from April 2025 to December 2025. CER details are enclosed as 
Annexure – I 

10. Forest land 
requirement  
a) The status of approval 
for diversion of forest 
land for non-forestry use 

b) The status of clearing 
felling  
c) the status of 
compensatory 
afforestation, if any  

d) Comments on the 
viability & sustainability 
of compensatory   
Programme in the actual 
field experience. 

None of the forest land was diverted for the project. Hence, not 
applicable. 

11. The status of clear 
felling in non-forest 

The project site falls completely in the premises of Urla Industrial 
area. Hence, not applicable.  
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Sr. 
No. 

Particulars Details 

areas (such as 
submergence area of 
reservoir, approach 
roads), if any with 
quantitative 
information. 

12. Status of 
construction  
a) Date of 
commencement (Actual 
and/ or planned). 

b) Date of completion 
(Actual and/ or planned). 

The scope of the present addendum is confined exclusively to 
revisions arising from changes in raw material consumption 
quantities and the corresponding material balance, while 
maintaining the already approved production capacities. No 
increase in the overall production capacity is there, and there are no 
changes in the plant layout, configuration, manufacturing process, 
or process technology as approved under the existing 
Environmental Clearance. Presently, only air pollution control 
system has been modified as per the requirement.  
 
The expansion activities shall be implemented entirely within the 
existing plant premises. No additional land acquisition is involved, 
and there will be no change in the approved land use pattern. 
Existing infrastructure, utilities, and environmental management 
systems shall continue to be utilized, and all operations will remain 
in compliance with the conditions stipulated in the Environmental 
Clearance and applicable environmental regulations. 

13. Reasons for the delay if 
the project is yet to start. 

Not applicable 

14. Dates of site visits 
a) The dates on which 
the project was 
monitored by the 
Regional Office on 
previous occasions, if 
any. 
b) Date of site visit for 
this monitoring report 

The recent site inspection has been carried out by Regional 
Office on 07.02.2025. 
 
 

15. Details of 
correspondence with 
project authorities for 
obtaining action plans/ 
information on status of 
compliance to 
safeguards other than 
the routine letters for 

--- 
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Sr. 
No. 

Particulars Details 

logistic support for site 
visits. 

(The first monitoring 
report may contain the 
details of all the letters 
issued so far, but the 
later reports may cover 
only the letters issued 
subsequently).  
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CHAPTER 2. EXECUTIVE SUMMARY 
Attribute Description 

Location The project site is located at Urla Industrial Area, Village Accholi, Tehsil and 
District Raipur, Chhattisgarh, a well-developed industrial hub under the 
jurisdiction of Chhattisgarh State Industrial Development Corporation (CSIDC). 
The project site is very well connected to National Highway-30 located 1.4 km 
towards west direction. NH-30 is further connected to the Birgaon Main Road 
which will also be the approach road for the plant area. Other highways and roads 
from the project are NH-53 located 8.15 km towards SW & NH-130B at 7.1 km 
towards SE direction. The nearest railway station from the project is Urkura 
Railway Station located 4.12 km towards SE direction. The nearest airport from the 
project is Raipur Airport located about 20 km away from site towards SE direction. 
The nearest town from the plant is Urla at 0.3 km W.  

Land Area The total land area of the plot is 46.294 acres (18.735 Ha.). Out of total plot area of 
18.735 Ha, 0.805 Ha land is CSIDC land, 0.891 Ha land is under possession of 
HFAL and the rest i.e., 17.039 Ha land is private purchased land. Land use and 
land cover of the site is Industrial land. Proposed expansion is planned within the 
existing premises only. Hence no additional land is required. Approx. 22,500.5 sqm 
i.e., 12% of the area is developed as a green area within the premises. 

Size of 
Project 

The details of production capacity and products post expansion of project under 
phase I & II is provided below.  
 

Particular Capacity (MTPA)  
(Post expansion under Phase I & II)  

Furnace Configuration 
SAF 3 x 11 MVA 

1 x 7.5 MVA 
1 x 7.5 MVA 

Ferro Melt Induction Furnace 2000 KW/ 3000 Kg 
Production Capacity 
Si-Mn 91,800 TPA or 
Fe-Mn 1,27,000 TPA or 
Fe-Si 41,600 TPA or 
Pig Iron 1,33,500 TPA 
Ferro Alloys (SiMn/FeMn) by 
Ferro-Melt Induction Furnace 

9000 TPA 

Power Plant 20 MW 
 
Note: Presently, there has been no increase in production capacity. The plant is 
being operated strictly in accordance with the latest Renewal of Consent to 
Operate with approved capacities of 50,000 TPA for Ferro Alloys and 70,000 TPA for 
Pig Iron, along with a Captive Power Plant (CPP) of 20 MW. 
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Attribute Description 

Screening 
Category 

The Ferro Alloys manufacturing facility is categorized under Major Sector 3(a), 
Primary Metallurgical Industries – Category 'A', while the Captive Power Plant 
component falls under Sector 1(d), Thermal Power Plants – Category ‘B’ per the 
Environmental Impact Assessment Notification dated September 14, 2006. 

Plant Cost Rs. 183.27 Crores. 
Estimated & 
Revised Cost 
for EMP 

Cost towards Environment management plan Capital cost is 8.57 crore and 
recurring cost is 0.85 crore/annum. 

Resource Requirement 
Source of 
Water & 
Quantity 

The total water requirement of the plant is 200 m³/day. HFAL has obtained No Objection 

Certificate (NOC) from the Chhattisgarh State Industrial Development Corporation 

(CSIDC) for abstraction of 100 m³/day of water and from the Central Ground Water 

Authority (CGWA) for remaining 100 m³/day. Further, HFAL has also entered into an 

agreement with Alok Ferro Alloys Ltd. for the withdrawl of 100 KLD of treated water from 

the Nimora Sewage Treatment Plant.  .The water balance of plant along with copy of 
NOC/permission letter and agreement is enclosed as Annexure – II. 

Fuel Total fuel (coal) requirement for the plant operation and captive power plant is 
3,32,080 MTPA. The primary fuel includes various grades of Coal and Dolochar, 
with quantities revised in accordance with updated mass balance and energy 
optimization. 

Power The total power requirement of the plant is 42 MW, which is met through a 20 MW 
Captive Power Plant (CPP) and a 100 kW solar power plant. The balance power 
requirement is met through power drawn from CSPDCL (Chhattisgarh State Power 
Distribution Company Ltd.), which also includes wheeling of solar energy 
generated from the 40 MW captive solar power plant of HFAL located at District 
Bemetara, Chhattisgarh. 
 
The existing power infrastructure is adequate to meet the power demand for the 
current base-case operations. The plant holds a valid power sanction from 
CSPDCL. In case of emergency or power outage, backup power is provided 
through operational DG sets of 500 kVA and 125 kVA capacity. 

Raw Material The project site is located near the State Highway and National Highway. The raw 
material and products can easily be transported. All the raw materials are 
indigenous raw material except Manganese Ore. It is being imported from other 
countries at Vishakhapatnam Port and then transported to site through road. 
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Attribute Description 

The raw material yard storage capacity is provided below: 
 

S. No. 
Raw Material 

Storage Capacity (MT) 
Existing After Expansion 

FERRO ALLOYS  
1 Manganese Ore 70000 90000 
2 Coal 10000 12000 
3 Coke 15000 18000 
4 Dolomite 2000 3000 
5 Carbon Paste 1000 1500 
6 Quartz 1000 1200 
7 Slag 1000 1500 

POWER PLANT  

8 
Coal/ Reject Coal/ 

Dolochar 
60000 60000 

9 Rick Husk 1000 1000 
 
The quantity of total raw material requirement post expansion of project under Phase I & II 
is provided below. 
 

S. No. Raw Material 
Storage Capacity 

(MT/YEAR) 
1 Manganese Ore 3,17,500 
2 Coal and Coke 95,250 
3 Dolomite/Limestone 46,725  
4 Carbon Paste 3810  
5 High Mn Slag 27,540 
6 Quartz  83,200 
7 Iron  12,700 
8 Iron Ore/Fines 2,53,650 
9 MS Scrap/ Mill Scale 66,085 

10 Electrode Paste 3,338 
Power Plant 

11 
Coal/ Reject Coal/ 

Dolochar 
3,32,880-- 

 

Wastewater 
Generation 

The total wastewater generation from the production unit is 63 KLD of which 
cooling tower blowdown is 31 KLD and rejected water is 20 KLD. The effluent 
generation of 51 KLD is collected in two RCC tanks. In Tank-I, suspended solids 
settle by gravity, and the clarified water is transferred to Tank-II. Lime and 
bleaching agents are added for pH control, and air is intermittently supplied for 
COD and BOD reduction. After treatment, the water is pumped and reused within 
the plant.  
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Attribute Description 

The domestic wastewater generation is 12 KLD which is being treated through 100 
KL Sewage Treatment Plant within the project premises and reused for gardening 
and other purposes. This closed-loop system ensures no effluent discharge 
outside plant premises, complying with Zero Liquid Discharge (ZLD) norms. PTZ 
Cameras are installed and connected to CECB and CPCB servers. 

Environmental Management System 

Existing 
Effluent 
Treatment 
Plant 

Presently, no water is used in the production process of ferro alloys. Water is 
utilized only for cooling purposes in a closed-loop recirculating system. However, 
the generated effluent is routed to RCC Tank-I for gravity settling of suspended 
solids. The overflow is transferred to Tank-II, where chemical dosing for pH control 
and intermittent aeration for COD and BOD reduction are carried out. The clarified 
water is entirely reused within the plant for dust suppression, ash conditioning, 
and greenbelt/plant area sprinkling, thereby eliminating wastewater discharge and 
conserving fresh water resources. There is no requirement of Effluent Treatment 
Plant currently. 

Flue Gas 
Emission 

Flue gases emission generated in the furnace section are discharged into the 
atmosphere after passing through pollution control equipment comprising a heat 
exchanger, ID fan, and bag filter to meet the regulatory standard specified. The ID 
fan and chimney ensure effective dispersion, maintaining a pollution-free working 
area and surrounding atmosphere. Further, the flue gas from the existing 20 MW 
CPP, equipped with a 3-field ESP, is discharged through a 73-meter stack.   

Process Gas 
Emission 

The primary air pollutants emitted from the HFAL plant operations consist of 
particulate matter (PM), along with gaseous pollutants such as SO₂ and NOₓ, 
primarily from the Captive Power Plant (CPP), ferroalloy furnaces, and associated 
material handling systems. To Control emission, high efficiency Pulse Jet Bag Filter 
by using PTEF laminated membrane bags, water mist and fogging system have 
been provided. Similarly in Power plant, 3- Field High Efficiency ESP (Electrostatic 
Precipitator), DE System in CHP area, Fog and Mist water system on Conveying 
belt, and Stationary Water sprinkler is provided.   
 
Further, In the production of High Carbon Ferro Alloys, semi-closed Submerged 
Electric Arc Furnaces (SEAF) are utilized, which inherently generate significant 
quantities of carbon monoxide (CO) gas as a by-product of the high-temperature 
reduction process. However, in the current configuration, a semi-closed hood 
system is adopted, wherein the CO gas is allowed to combust to carbon dioxide 
(CO₂) immediately above the charge level upon contact with atmospheric oxygen. 
This controlled post-combustion process occurs within the hood zone, effectively 
preventing the accumulation of unburnt CO gas. Installation of Fourth-hole 
extraction system in SAF units is under progress, as part of the standard design to 
ensure the future adaptability, ensuring efficient removal of high-temperature 
process gases.  
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Attribute Description 

 
Fugitive emissions from raw material handling, crushers, screens, and 
dolomite/lime conveying systems are controlled through localized bag filters and 
dust suppression arrangements. Online Continuous Emission Monitoring Systems 
are installed on all major stacks and connected to CPCB servers, and a 
Continuous Ambient Air Quality Monitoring Station is linked to the CECB server.  

Hazardous 
Wastes & 
Disposal 
Method 

During plant operations, various types of  solid waste are generated, with slag from 
ferro alloy and pig iron plant production constituting the majority. Efforts are made 
to reuse or sell these wastes to recyclers or other industrial users. Moreover, 
Hazardous waste is also generated, which are resure or sold out to authorized 
recyclers and to managed in strict compliance with the Hazardous and Other 
Wastes (Management and Transboundary Movement) Rules, 2024. Plant has valid 
Hazardous Waste Authorization issued by CECB. 

The plant follows a Zero Waste to Landfill approach wherever feasible by 
promoting recycling, co-processing, and resource recovery. The types and 
categories of hazardous waste generated during plant operations are identified in 
accordance with applicable regulations. Details of solid and hazardous waste 
generation, classification, and disposal methods after amendment are 
summarized below. 

Sr. 
No 

Type of waste 
Cat. & 

Sch 
Quantity 
(MTPA) 

Disposal Method 

1 Si-Mn Slag - 91,800 
Used for filling of low-lying area/land 
filling/ construction purpose/ sell to 
Cement plant. 

2 Fe-Mn Slag - 1,01,600 
Reused as raw material in 
manufacturing of Silico Manganese/ 
Sold to Si-Mn Manufacturers. 

3 Pig-Iron Slag - 1,46,850 
Used for filling of low-lying area/land 
filling/ construction purpose/ sell to 
Cement plant. 

4 Fe-Si slag -             5,200  
Used for filling of low-lying area/land 
filling/ construction purpose/ sell to 
Cement plant. 

3 Bag Filter dust - 4,163 Sent to Cement plants 

4 
Used/spent oil 
 

5.1  
(Sch I) 

5 KL/A 
To authorized recycler. 

5 

Spent oil 
exchange resin 
containing toxic 
metals 

34.2 
(Sch I) 

0.002 MT/A 

To be utilized for energy recovery in 
Boiler for steam or power 
generation. 
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Attribute Description 

6 

Empty Barrels/ 
Containers/liners 
contaminated 
with hazardous 
chemicals/wastes 

33.1 
(Sch I) 

25 Nos. 

Sold to Authorized Recyclers 

7 Fly Ash - 132986 Sold out to bricks manufactures 

8 Botton Ash - 23468 Sold out to bricks manufactures 
 

Green Belt 
Developmen
t 

HFAL has completed 40% greenbelt development (incorporating within and outside the 

plant premises) of the total project plot area. A total area of approximately 22,500.5 
sqm, accounting for about 12% of the total plot area, has been developed as 
greenbelt within the plant premises. This internal greenbelt is strategically 
distributed along the plant periphery, internal roads, open spaces, and near major 
emission-generating units to act as a primary barrier for attenuation of air 
pollutants, noise reduction, and microclimate moderation. In addition, an area of 
approximately 52,609 sqm, constituting about 28% of the total plot area, has been 
developed as greenbelt outside the plant premises. The external greenbelt land 
has been allotted by Nagar Palika Nigam Birgaon at multiple locations, namely 
Urla Muktidham, Achholi Muktidham, Rawabhata Muktidham, and other 
Government land at Urkura. These off-site greenbelt locations supplement the on-
site plantation and contribute to regional ecological improvement and pollution 
mitigation. 
 
As part of the plantation programme, approximately 6,310 trees have been planted 
within the plant premises, while about 13,350 trees have been planted outside the 
premises, taking the total plantation to nearly 19,660 trees. Planting has been 
carried out in a multi-tier pattern comprising trees, shrubs, and ground cover to 
enhance pollutant interception efficiency and ecological stability. The species 
selected for plantation include native, fast-growing, evergreen, and pollution-
tolerant varieties with dense and broad canopies. Emphasis has been placed on 
species possessing hairy, rough, or waxy leaf surfaces, which are known to be 
effective in trapping and adsorbing particulate matter (PM10 and PM2.5), thereby 
reducing its re-suspension and dispersion into the ambient air. 
 

S. 
No. 

Location of 
Plantation 

Plantation Area 
(Sqm) 

Percentag
e  

(%) 

Trees 
Plante
d (Nos) 

1 Inside Premises 22,500.5 12 6310 

2 
Outs 
de Premises 52,609 

28 13350 
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Attribute Description 

 Total  75109.5 40 19660 
 

Environmental Management Plan 
Water 
Environment 

The plant has an integrated water management system comprising make-up water 
supply, DM water loop, recirculating cooling towers, dry Coolers, domestic 
pipelines, and, operating under a Zero Liquid Discharge (ZLD) regime with no 
discharge outside the plant boundary.  
 
Industrial wastewater generated from DM plant regeneration, softener backwash, 
and cooling-tower blow-down is collected and treated through neutralization using 
lime and bleaching agents, followed by air scouring and sedimentation for 
reduction of COD, BOD, and suspended solids.  
 
Domestic sewage is treated in a 100 KLD Sewage Treatment Plant (STP) employing 
preliminary, primary, biological, and tertiary treatment processes, ensuring 
complete reuse and compliance with ZLD requirements. 

Air 
Environment 

The primary air pollutants emitted from the HFAL plant operations consist of 
particulate matter (PM), along with gaseous pollutants such as SO₂ and NOₓ, 
primarily from the Captive Power Plant (CPP), ferroalloy furnaces, and associated 
material handling systems. To Control emission, high efficiency Pulse Jet Bag Filter by 
using PTEF laminated membrane bags, water mist and fogging system have been provided. 
Similarly in Power plant, 3- Field High Efficiency ESP (Electrostatic Precipitator), DE System 
in CHP area, Fog and Mist water system on Conveying belt, and Stationary Water sprinkler 
is provided.   
 
Further, In the production of High Carbon Ferro Alloys, semi-closed Submerged 
Electric Arc Furnaces (SEAF) are utilized, which inherently generate significant 
quantities of carbon monoxide (CO) gas as a by-product of the high-temperature 
reduction process. However, in the current configuration, a semi-closed hood 
system is adopted, wherein the CO gas is allowed to combust to carbon dioxide 
(CO₂) immediately above the charge level upon contact with atmospheric oxygen. 
This controlled post-combustion process occurs within the hood zone, effectively 
preventing the accumulation of unburnt CO gas. Installation of Fourth-hole extraction 

system in SAF units is under progress, as part of the standard design to ensure the 

future adaptability, ensuring efficient removal of high-temperature process gases.  

 
Fugitive emissions are controlled through localized bag filters and dust 
suppression systems, and air quality is monitored through online CEMS connected 
to CPCB servers and an ambient air quality monitoring station linked to the CECB 
server. 

Noise Noise will primarily be generated from process equipment such as Submerged 
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Attribute Description 

Environment Electric Arc Furnaces (SAF – 5 MVA, 7.5 MVA, 2 x11 MVA), AFBC Boiler (90 TPH), 
Turbine (20 MW), bag filters / ESP systems, cooling towers, ID/FD fans, air 
compressors, material-handling conveyors, and intermittent DG sets (for 
emergency only). Vehicular movement for raw-material delivery and product 
dispatch will also contribute marginally. Since the facility lies in an established 
industrial estate, these impacts will remain localized within the premises, and 
attenuated significantly by the 10 m peripheral greenbelt and masonry boundary 
wall. 

Further, Noise control measures include the use of silencers on equipment, 
provision of earmuffs to workers, regular maintenance of machinery, and 
development of green buffer zones to minimize noise impact. Only properly 
certified, tested, and calibrated equipment is be used. DG sets with inbuilt 
acoustic enclosures were installed and operated only during emergency 
conditions.  
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CHAPTER 3. POINT-WISE COMPLIANCE OF THE ENVIRONMENTAL 
CONDITIONS 

The below Compliance of environmental conditions is in respect of the expansion of Ferro 
Alloys Production Unit. 

Table 2.1: Compliance of Environmental Conditions given in Part A- Specific Conditions for 
Metallurgical Industries (Ferrous and Non-Ferrous) 

S.No. Environmental Conditions Compliances 

1 This Environmental clearance is granted subject 
to final outcome of Hon’ble supreme court of 
India, Hon‘ble High court, Hon’ble  NGT and 
any other court of Law, if any as  may be 
applicable to this project 

The condition is noted and accepted. The 
Project Proponent undertakes to abide by the 
final outcome of any proceedings before the 
Hon’ble Supreme Court of India, Hon’ble High 
Court, Hon’ble National Green Tribunal (NGT), 
or any other court of law, as applicable. 
 
Complied. 

2 The project proponent shall comply with all the 
environmental protection measures and 
safeguards proposed in the documents 
submitted to the Ministry. All the 
recommendations made in the EIA/EMP in 
respect of environmental management, and risk 
mitigation measures relating to the project shall 
be implemented. 

The Project Proponent is being complied with 
and shall continue to comply with all 
environmental protection measures and 
safeguards as proposed in the documents 
submitted to the Ministry. All recommendations 
of the approved EIA/EMP relating to 
environmental management and risk mitigation 
measures are being implemented. 
 
Being Complied. 

3 The project proponent shall utilize modern 
technologies for capturing carbon emission and 
shall also develop adequate carbon sink/ 
carbon sequestration resources with an aim to 
meet the carbon neutrality mission in a time 
bound manner. The implementation report shall 
be submitted to the IRO, MoEF&CC in this 
regard. 

The configuration of the Ferro Alloys 
production unit demonstrates lower 
environmental impacts compared to the base 
case due to the implementation of a 
combination of energy efficiency measures, 
cleaner energy integration, process 
optimization, and carbon sequestration 
initiatives, as established through the Life 
Cycle Assessment (LCA) results. 
 

• Improved Energy Mix: 
About 38% of electricity demand is met 
through solar power, which is a zero-
emission source under LCA. This 
significantly reduces Scope-2 emissions 
and overall global warming potential 
(GWP) by minimizing dependence on coal-
based grid power. 
 

• Optimized Captive Power Generation: 
Improved operation of the captive power 
plant has reduced specific energy 
consumption (kWh/tonne) compared to the 
base case, resulting in lower fuel use and 
reduced Scope-1 CO₂ emissions from coal 
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and reject coal combustion. 
 

• Enhanced Process Efficiency: 
Upgraded furnace efficiency, optimized 
raw-material charging, and better heat 
utilization have lowered fuel requirements 
and process-related emissions, along with 
associated upstream emissions. 
 

• Reduced Scope-3 Emissions: 
Optimization of raw-material handling and 
transportation has reduced fuel 
consumption in logistics, leading to lower 
Scope-3 emissions, particularly affecting 
global warming, acidification, and toxicity 
impacts. 

 

• Plantation-Based Carbon 
Sequestration: 
Plantation of approximately 19,660 trees 
within and outside the premises provides 
annual carbon sequestration, partially 
offsetting residual emissions from 
operations. 

 

• Overall Life-Cycle Benefit: 
On a cradle-to-gate basis, the combined 
effect of renewable energy use, energy 
efficiency, logistics optimization, and 
plantation results in lower life-cycle 
environmental impacts per tonne of 
product in the proposed configuration 
compared to the base case. 

 
The copy of LCA is enclosed as Annexure III. 
 
Complied 

4 In pursuance to MoEF&CC OMs dated 31st 
October,2019 & 30th December,2019 issued in 
compliance of the order of Hon ‘ble NGT in OA 
No.1038/2018 dated 19th August,2019, the 
compliance of all the condition applicable to 
CEPI areas shall be implemented as per the 
submitted plan. 

The compliance of all conditions applicable to 
CEPI areas has been implemented in 
accordance with the plan submitted in the 
EIA/EMP report. The details of compliance are 
provided below. 
 

• There has been no fresh establishment, 
and no alteration or modification has been 
undertaken in the main furnace.  

• The bag filter system is being augmented 
by adding additional filter bags to enhance 
particulate matter removal efficiency.. 

• Ferro Alloys unit has modified pollution 
control system to achieve emission from 
50 mg/ Nm3 to 30  mg / Nm3.   

• The air-to-cloth ratio in the gas cleaning 
plant for stack emission control is being 
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maintained within the range of 1.2 to 1.1. 

• All existing filter bags are being replaced 
with  PTEF Membrane Laminated Fabrics 
(best upgraded) to improve dust capture 
and operational performance. The detailed 
are provided in Annexure XI. 

•  Adequate number of water sprinklers  has 
been provided into the raw material 
handling system, including the ground 
hopper and conveyor systems. The 
photographs of water sprinklers is 
enclosed as Annexure XXI. 

• Transportation of raw materials and 
finished products is presently carried out 
exclusively through road transport, as 
other modes of transportation are not 
feasible presently. 

• The total water requirement on the full 
potential of plant is 200 KLD. The cooling 
tower blow down from unit will be recycled 
for dust suppression and water sprinkling. 
Additionally, Dry Cooler has been installed 
in recirculation manner in Ferro Alloys Unit. 

• Approximately 5 KL per annum of 
waste/used oil is generated from ladle 
heating and machinery lubrication 
activities. The waste oil is collected and 
stored in covered HDPE drums placed in a 
designated, impervious storage area and 
will be given to approved 
vendors/authorized recyclers and also 
waste oil is reused in co-processing. 

 
Being Complied 

 5 Urla village is at 0.3 km towards West, Birgaon 
at 0.7 km in East and Rawabhata at 1.5 km in 
East of the project site along with other 
sensitive areas within the study area of the 
project site. Proponent shall take appropriate 
environmental safeguard measures to minimise 
the impact on the habitation of the local. The 
project proponent needs to strengthen green 
belt all around in plant area to reduce the dust 
pollution. The PP shall also include some of 
these locations in its environment monitoring 
programme. 

The nearest village i.e., Urla Village is located 

at 0.3 km, W. Village is located in upwind 

direction. These habitations will experience 

transient exposure to fugitive dust or low-level 

stack emissions during calm meteorological 

periods or under low wind dispersion. 

 

However, considering the sensitivity of the 

area, all environmental protection measures 

are already adopted in the plant like 

Electrostatic Precipitators (ESP), multiple bag 

filters, water fogging systems, and mist 

cannons. The captive power plant is also 

equipped with a 3-field Electrostatic 

Precipitators (ESP) for treatment of flue gas 

generated which further discharged through 

the installed stack. 
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Plantation and heighted Boundary wall have 
been developed within and across the plant 
boundary to eliminate/reduce impact on the 
sensitivity area near the plant location. 
Further, the nearby sensitive locations is also 
considered for environmental monitoring for 
the project unit. 
 
Being Complied 

6 There are water bodies reported within the 
study area of the project site. A robust and 
foolproof Drainage Conservation scheme to 
protect the natural drainage and its flow 
parameters; along with Soil conservation 
scheme and multiple Erosion control measures 
shall be implemented. 

The project site is not located in the vicinity of 
any water body. The nearest water body is the 
Kharun River, situated at a distance of 
approximately 3.1 km from the project site. 
 
Not Applicable 

7 The total freshwater requirement for the 
complete project will be 200 KLD. Water is 
proposed to be sourced through Ground Water 
and CSIDC supply. PP shall obtain necessary 
water permission from the Competent Authority 
in this regard as applicable.  

 
The total water requirement of the plant is 200 
m³/day. HFAL has obtained No Objection 
Certificate (NOC) from the Chhattisgarh State 
Industrial Development Corporation (CSIDC) 
for abstraction of 100 m³/day of water and 
from the Central Ground Water Authority 
(CGWA) for remaining 100 m³/day. Further, 
HFAL has also entered into an agreement with 
Alok Ferro Alloys Ltd. for the withdrawl of 100 
KLD of treated water from the Nimora Sewage 
Treatment Plant.   
 
The CSIDC water availability certificate and 
CGWA NOC & Agreement is enclosed as 
Annexure II.  
 
Complied. 

8 PP shall implement a project specific AQMP 
(Air Quality Management Plan) and undertake 
stringent measures to minimize the levels of PM 
10 and PM 2.5. PP shall also commission 
adequate number of mobile trucks mounted 
Fog/Mist type of water sprinklers in the 
surrounding villages/school also on a periodic 
basis. 

The Project Proponent has undertaken and 
implemented a project-specific Ambient Air 
Quality (AAQ) Management Plan to effectively 
minimize the levels of PM10 and PM2.5. This 
includes installation and proper operation of air 
pollution control devices such as electrostatic 
precipitators (ESP), bag filters, regular water 
sprinkling on roads and material handling 
areas, control of fugitive emissions through 
closed operations and enclosures, paving of 
internal roads, and development of green 
belt/plantation within and along the project 
boundary. Further, below are the mitigation 
measures implemented to minimize the levels 
of PM 10 and PM 2.5. 
 

• All SEAFs stack is fitted with Pusle jet 

Bag filter  and CPP stacks is fitted with - 

3 -field ESPs achieving ≥ 99.9 % dust 
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removal.  

• Fogging, DFDS (Dry Fog Dust 

Suppression System), and mist cannons 

are deployed in all ,material conveying 

system, loading and storage areas,  

mechanized road sweeping minimizes 

dust resuspension. 

• Quarterly foliage washing of greenbelt 

trees with treated STP water restores 

photosynthetic efficiency. 

• Enclosed conveyors, paved yards, and 

covered stockpiles reduce off-site dust 

drift. 

Also, vehicle movement is regulated through 

enforcement of speed limits and permitting 

only PUC-certified vehicles. Further, regular 

ambient air quality monitoring is carried out by 

the unit, and a Continuous Ambient Air Quality 

Monitoring Station (CAAQMS) has been 

installed to ensure continuous tracking and 

compliance with prescribed standards. 

Furthermore, the species selected for 

plantation include native, fast-growing, and 

evergreen varieties with high foliage density 

and strong pollution attenuation potential. 

Emphasis is given to hairy-leaf species which 

are effective in capturing particulate matter 

(PM), thus reducing its propagation in the 

ambient air. 

 

Further, the unit has deployed a dedicated 

water tanker for regular and periodic water 

sprinkling on the nearest approach roads and 

in surrounding villages. This measure is 

undertaken to suppress dust, minimize fugitive 

dust emissions arising from vehicular 

movement, and improve ambient air quality in 

the nearby habitations. 
 
Being Complied. 

9 Three tier Green Belt shell be developed and 
maintained in atleast 40% of the project area, of 
adequate width and tree density shall not be 
less than 2500 per ha. Survival rate of green 
belt developed shall be monitored on periodic 
basis to ensure that damaged plants are 

The project has developed 40 % of greenbelt 

w.r.t to total project Area. Out of total greenbelt 

area, approx. 22,500.5 sqm i.e., 12% of the 

area is developed within the project premises 

and 52,609 sqm i.e., 28% of the total plot area 
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replaced with new plants in the subsequent 
years. PP shall also develop greenbelt in the 
form of shelter belt comprising of total of 6 rows 
of 2x2m plantation with tall trees & broad leaves 
with thick canopy along with windshield inside 
the plant premises to act as green barrier for air 
pollution & noise levels towards sensitive areas 
nearby project site. PP shall maximize 
greenbelt development within the plant 
premises to the extent possible. An action plan 
detailing the proposed greenbelt plan, including 
timelines and specific commitments shall 
prepared and implemented. Compliance status 
in this regard, shall be submitted concerned 
Regional office of the MOEF&CC.  

is developed outside the project premises.  

The outside land for the plantation has been 

allotted by Nagar Palika Nigam Birgoan at 

different locations i.e., Urla Muktidham, 

Achholi Muktidham, Rawabhata Muktidham 

and Other Govt. Land Urkura. Approx. 6310 

nos. of trees have been planted inside the 

plant premises and approx. 13350 Nos. of 

trees have been planted outside the premises. 

 

 

More than 80 % survival rate maintained 

through annual replantation and compost 

enrichment. Green belt of approximate width 

ranges from 40 m to 160 m has been 

developed all along the boundary of the 

premises, which acts as a buffer for dust, 

noise, and air pollutants. The plantation 

includes a diverse mix of flora, comprising 

majority of different species i.e., Azadirachta 

indica (Neem), Terminalia arjuna (Arjun), 

Syzygium cumini (Jamun), Saraca asoca 

(Ashok), Delonix regia (Gulmohar), 

Bougainvillea glabra. of trees and plants, 

carefully selected and developed within the 

premises and along the boundary to enhance 

ecological balance and improve the overall 

environmental quality. 

The physical verification monitoring and 

evaluation of plantation report is enclosed as 

Annexure IV. 

 
Complied 

10 The PP shall undertake plantation, in 
compliance to MoEFCC OM dated 24.07.2024, 
in the earmarked 33% or 40% greenbelt area, 
as the case may be, as a part of tree plantation 
campaign ‘Ek Ped Mee Ke Neem’ campaign 
and the details of the same shall be uploaded 
on MeriILiFE portal at (https;// merilife.nic.in) 

11  All the commitments made towards socio- 
economic development of the nearby villages 
shall be satisfactorily implemented. The action 
plan based on the social impact assessment 
study of the project as per the EMP in 
accordance to the Ministry ‘s OM dated 
30.9.2020 amounting to Rs. 1.15 Crores and 
Recurring of Rs 0.015 Crores shall be strictly 
implemented and progress shall be submitted 
regularly to the Regional Office of MoEF&CC.   

It is proposed to spend INR 1.15 Crores on 
CER activities in the time span of 3 years from 
the issuance of Environmental Clearance. 
HFAL is committed to implement facilities for 
improvement of infrastructural facilities for the 
local people in the field of Environmental and 
Medical. HFAL has implemented the following 
activities as part of their CER initiatives for the 
community development. 
 

▪ Green belt development and boundary 
wall white washing & painting work at 
Achholi Muktidham 

▪ Greenbelt development at Urla 
Muktidham sitting arrangement under 
CSR 

12 The project proponent   shall undertake village 
adoption programme, as committed, and 
prepare and implement the action plan to 
develop them into a model village, in 
consultation with the State Administration.        
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▪ Greenbelt development and white 
washing & painting work at 
Rawabhata Muktidham 

▪ Greenbelt development at Urkura site 
on alloted govt. Land. 

▪ Greenbelt development at Birgaov 
Muktidham  

▪ Achholi Sheetla Talab_Pacharikaran 
and Gaharikaran 

▪ Shulabh Shouchalay by HIRA group 
▪ Aakanksha lions school for mentally 

handicapped under HIRA CSR 
foundation. 

▪ Cancer screening van BALCO hospital 
_under HIRA CSR foundation 

▪ English education project for primary 
and middle school-step up for India  
under HIRA CSR foundation 

▪ F-95 advance physiotherapy & 
research centre (a unit of HIRA CSR 
foundation) 

▪ Old age home gomchi (Maa Godawari 
Anand Vridhashram) under HIRA CSR 
foundation 

The details and photographs along with details 
of expense made is provided in Annexure I. 
 
Being Complied 

13 PP shall install CO sensors with alarm at 
strategic locations in the plant. 

The unit has initiated the procurement of 
Carbon Monoxide (CO) sensors with audible 
and visual alarm systems at strategic locations 
across the plant for continuous monitoring and 
safety. The same shall be installed in due 
course. The work order copy is enclosed as 
Annexure XXVIII. 
 
Being Complied  

14 The PP shall ensure compliance of OM dated 
14-01-2025 regarding streamlining the 
implementation of GST 702 and GSR dated 12-
11-24 through which project requiring prior EC 
were exempted from requirement of CTE. 

The Project Proponent has ensured 
compliance with the OM dated 14.01.2025, 
under which the said project with prior 
Environmental Clearance is exempted from 
the requirement of Consent to Establish 
(CTE). 
 
Complied. 

Table 2.2: Compliance of Environmental Conditions given in Part B- Standard Conditions for 
Metallurgical Industries (ferrous and non-ferrous) 

S.No
. 

Environmental 
Condition 

Compliances 

1. Statutory Compliances  

1.1 The Environment The Project Proponent acknowledges that the EC is granted under 
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Clearance (EC) granted to 

the project /activity is 

strictly under the 

provisions of the EIA 

Notification, 2006 and its 

amendments issued from 

time to time. It does not 

tantamount / construe to 

approvals / consent/ 

permissions etc., required 

to be obtained or 

standards/ conditions to be 

followed under any other 

Acts /Rules /Subordinate, 

legislations, etc., as may 

be applicable to the 

project. 

the EIA Notification, 2006 and its amendments and does not 

substitute any other statutory approvals. All applicable 

permissions, consents, and compliances under relevant Acts and 

Rules has been obtained separately. 

 

Being Complied. 

1.2 This Environmental 

clearance is granted 

subject to final outcome of 

Hon’ble supreme court of 

India Hon’ble NGT and 

other Court of Law, if any, 

as may be applicable to 

this project. 

The condition is noted and accepted. The Project Proponent 
undertakes to abide by the final outcome of any proceedings 
before the Hon’ble Supreme Court of India, Hon’ble High Court, 
Hon’ble National Green Tribunal (NGT), or any other court of law, 
as applicable. 
 
Complied 

2. Air Quality Monitoring and Preservation 

2.1 The project proponent 

shall install 24x7 

continuous emission 

monitoring system at 

process stacks to monitor 

stack emission as well as 

Continuous Ambient Air 

Quality Station 

(CAAQMS)for monitoring 

AAQ parameters with 

respect to standards 

prescribed in Environment 

(Protection)Rules 1986 as 

amended from time to 

time. The CEMS and 

CAAQMS shall be 

connected to SPCB and 

CPCB online servers and 

calibrate these systems 

from time to time 

according to equipment 

In line with regulatory requirements, the Unit has installed a 24×7 

Online Continuous Emission Monitoring System (OCEMS) to all 

major stacks i.e. Submerged Arc Furnace (SAF) and Captive 

Power Plant (CPP) to monitor stack emissions and a Continuous 

Ambient Air Quality Monitoring Station (CAAQMS) to monitor 

ambient air quality parameters across the project premises.  

 

The data generated through AAQ and OCEMS monitoring is 

reviewed quarterly and forms the basis for adaptive environmental 

planning, reporting to statutory authorities, and continuous 

improvement under ISO 14001 EMS protocols. 

 

Online Continuous Emission Monitoring System (OCEMS)  is 

connected to both CECB and CPCB online servers whereas 

Continuous Ambient Air Quality Monitoring system (CAAQMS) is 

connected to CECB server to ensure ongoing compliance and 

real-time data visibility. These systems are regularly calibrated as 

per the equipment supplier’s specifications through laboratories 

recognized under the Environment (Protection) Act, 1986, or 

NABL-accredited laboratories to ensure accuracy and reliability of 

the monitoring data. The photographs of installed OCEMS and 
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supplier specification 

through labs recognized 

under Environment 

(Protection) Act, 1986 or 

NABL accredited 

laboratories. 

CAAQMS is enclosed as Annexure V. 

 

Being Complied. 

2.2 The project proponent 

shall carryout Continuous 

Ambient Air Quality 

monitoring for 

common/criterion 

parameters relevant to the 

main pollutants released 

(e.g. PM10 and PM2.5 in 

reference to PM emission, 

and SO2 and NOx in 

reference to SO2 and NOx 

emissions) within and 

outside the plant area 

covering upwind and 

downwind directions. 

A Continuous Ambient Air Quality Monitoring Station (CAAQMS) 

has been installed to monitor ambient air quality parameters 

across the project premises and connected to CECB server. 

Further, the ambient air quality monitoring is conducted for main 

pollutants (e.g. PM10 and PM2.5 in reference to PM emission, and 

SO2 and NOx in reference to SO2 and NOx emissions) within and 

outside the plant area covering upwind and downwind directions. 

The ambient air quality monitoring report is as Annexure VI. 

 

Being Complied 

 
 

2.3 The project proponent 

shall monitor fugitive 

emissions in the plant 

premises at least once in 

every quarter though 

laboratories recognized 

under Environment 

(protection)Act,1986 or 

NABL accredited 

laboratories. 

The unit has conducted monitoring of fugitive emissions within the 

plant premises through NABL-accredited laboratory.  

 

The monitoring report is enclosed as Annexure VI. 

 

Being Complied 

2.4 Sampling facility at 

process stacks and at 

quenching towers shall be 

provided as per CPCB 

guidelines for manual 

monitoring of emissions. 

The Unit has provided sampling facilities at process stacks in 

accordance with CPCB guidelines to enable manual monitoring of 

emissions. These facilities ensure accurate collection of samples 

for periodic analysis and verification of compliance with the 

prescribed emission standards. The photograph of sampling 

facility at process stack is provided below. 
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Complied 

2.5  Appropriate Air Pollution 

Control (APC) system shall 

be provided for all the dust 

generating points including 

fugitive dust from all 

vulnerable sources, so as 

to comply prescribed stack 

emission and fugitive 

emission standards.  

The Unit has implemented a comprehensive Air Pollution Control 

(APC) strategy to manage and minimize emissions from all dust-

generating sources within the plant. For point sources, such as 

process stacks, suitable APC systems i.e., ESP, bag filters, mist 

cannons, dry gas cleaning units, ID & FD Fans, Pipes, , Pulse Jet, 

Dust Collector have been installed and are operated regularly to 

capture particulate matter and control gaseous emissions in 

compliance with the prescribed standards. The technical 

specifications of Bag filters and ESP are attached as Annexure 

VII.  

 

Fugitive dust emissions from material handling, storage yards, 

transportation, and other vulnerable areas are controlled through 

multiple measures. These include regular water sprinkling on 

roads and open areas, covering of raw material and product 

storage, use of closed conveyors and transfer points, and 

maintenance of proper operational practices. Additionally, green 

belts and tree plantations around the plant boundary act as natural 

barriers to further reduce dust dispersion. Fugitive emission 

monitoring reports are attached as Annexure VI. 

 

Periodic inspection, maintenance, and monitoring of all APC 
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systems are carried out to ensure their efficiency. Emissions from 

both point and fugitive sources are regularly measured, and 

corrective actions are taken immediately if any deviations from 

standards are observed. The photographs of Air Pollution Control 

System installed at the premises is enclosed as Annexure VIII. 

 

Being Complied 

2.6 The project proponent 

shall provide leakage 

detection and mechanized 

bag cleaning facilities for 

better maintenance of 

bags.  

The unit has opted the following methods for better maintenance of 

bags.  

• Pneumatic conveying system for bag cleaning.  

• Regular monitoring is being carried out by Maintenance 

Team. 

• Sufficient spare inventory of filter bags, solenoid valves, 

mist nozzles, and pulse control modules is maintained on-

site. 

• Preventive maintenance schedules are implemented for 

baghouses, ESP, fogging system, Water sprinklers and 

mist cannons to ensure consistent APCS uptime. 

 

Being Complied 

2.7 Sufficient number of 

mobile or stationery 

vacuum cleaners shall be 

provided to clean plant 

roads, shop floors, 

regularly. 

The unit has provided outdoor machine floor sweeper at the 
premises for road cleaning of the premises. Further, the shop 
floors and other project premises area is being cleaned manually. 
The photographs of the cleaning conducted at the premises is 
provided below. 

   

   

Complied 

2.8 Ensure covered 

transportation and 

conveying of raw material 

to prevent spillage and 

dust generation. The 

The unit has ensured covered transportation and conveying of raw 

materials to prevent spillage and dust generation. The leakage 

proof truck dumpers are being used for carrying coal and other 

raw materials and cover with tarpaulin sheet to avoid fugitive 

emissions generated from the transportation of raw materials by 
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project proponent use leak 

proof trucks/dumpers 

carrying coal and other 

raw materials and cover 

them with tarpaulin.  

road. The photographs of covered transportation and conveying of 

raw material is enclosed as Annexure IX. 

 

Being Complied 

2.9 Recycle and reuse iron ore 

fines, coal and coke fines, 

lime fines and such other 

fines collected in the 

pollution control devices 

and vacuum cleaning 

devices in the process 

after 

briquetting/agglomeration. 

Iron ore fines, coal and coke fines, lime fines, and other process 

fines collected from pollution control devices and vacuum cleaning 

systems are stored in one ton gunny bags and post 

briquetted/agglomerated, these will be further reused within the 

manufacturing process. Any surplus material, if generated, is 

handled through sealed containers for interim storage and 

transfer, including external sale where applicable.  

 

No outdoor piling of fines is practiced. Regular and periodic 

cleaning, along with routine housekeeping, is carried out to ensure 

effective material recovery, prevent fugitive dust emissions, and 

maintain a clean and environmentally safe working environment. 

 

Being complied 

2.10 The project proponent 

shall provide primary and 

secondary fume extraction 

system at all heat 

treatment furnaces. 

Installation of Fourth-hole extraction system in SAF units is under 

progress, as part of the standard design to ensure the future 

adaptability, ensuring efficient removal of high-temperature 

process gases. The system shall provide to capture high-

temperature process fumes from furnaces through a dedicated 

fourth hole in the furnace roof. The extracted gases shall be 

conveyed through refractory-lined and water-cooled ducts to high-

efficiency air pollution control devices i.e. bag filters, after which 

the cleaned gases are discharged through an adequately 

designed stack. 

 

 

Inlet suction ducts are attached to the furnace hood and 

connected to the bag house through a heavy-duty ID fan. The flue 

gases pass through an air-cooling heat exchanger to reduce their 

temperature before entering the bag house. 

 

Complied  

2.11 Wind shelter fence and 

chemical spraying shall be 

provided on the raw 

material stock piles. 

The unit does not maintain any raw material piles within the 

premises. Raw materials are fed into the ground hopper through 

dumpers and pay loaders and are subsequently conveyed to 

storage bunkers via a belt conveyor system. Separate storage 

bunkers are provided in the stock house for different raw 

materials, which are fed through reversible conveyors. 

 

Not Applicable 

2.12 Design the ventilation 

system for adequate air 

A suitable ventilation system has been provided to ensure 

adequate air changes in all tunnels and motor houses, in line with 
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changes as per prevailing 

norms for all tunnels, 

motor houses, Oil Cellars. 

prevailing industrial safety and ventilation norms. The system is 

designed to maintain acceptable levels of temperature, humidity, 

and air quality by effective removal of heat, fumes, and dust 

generated during operation. Both natural and mechanical 

ventilation arrangements have been incorporated, wherever 

applicable, to ensure continuous fresh air circulation and a safe 

working environment for personnel. 

 

Complied 

2.13 Pollution control system in 

the plant shall be provided 

as per the CREP 

Guidelines of CPCB. 

CREP Guidelines of CPCB is not applicable for Ferrous Alloys 

Plant. 

 

Not Applicable 

2.14 The project proponent 

shall adopt the Clean Air 

practices like mechanical 

collectors, wet scrubbers, 

fabrics (bag houses), 

electrostatic precipitators, 

combustion systems 

(thermal oxidizers), 

condensers, absorbers, 

adsorbers, and biological 

degradation. Controlling 

emissions related to 

transportation shall include 

emission controls on 

vehicles as well as use of 

cleaner fuels. Sufficient 

numbers of additional tuck 

mounted Fog /mist water 

cannons shall be procured 

and operated regularly 

inside the project premises 

and also in the 

surrounding villages to 

suspended dust in the 

atmosphere. 

The primary air pollutants emitted from the HFAL plant 
operations consist of particulate matter (PM), along with 
gaseous pollutants such as SO₂ and NOₓ, primarily from the 
Captive Power Plant (CPP), ferroalloy furnaces, and 
associated material handling systems. To Control emission, high 
efficiency Pulse Jet Bag Filter by using PTEF laminated membrane 
bags, water mist and fogging system have been provided. Similarly in 
Power plant, 3- Field High Efficiency ESP (Electrostatic Precipitator), 
DE System in CHP area, Fog and Mist water system on Conveying 
belt, and Stationary Water sprinkler is provided.   
The unit has implemented Clean Air practices to control emissions 
from all dust-generating source high-efficiency Electrostatic 
Precipitators (ESP), multiple bag filters, water fogging systems, 
and mist cannons are installed and operated regularly to meet 
prescribed emission standards. Further, 3-field Electrostatic 
Precipitators (ESP) has been provided for Captive Power Plant 
discharging flue gas through the installed stack. 

       
 Fugitive emissions from raw material handling, dolomite/lime 
conveying, coal crushers, and screens are controlled through 
localized bag filters. Dust suppression is further ensured through a 
network of strategically placed fixed sprinklers, mobile mist cannon 
units, and fogging systems at crushers, belt conveyors, and 
furnace areas. These systems collectively minimize ambient dust 
levels and protect workers' health. 

 
 
      Regular inspection, maintenance, and monitoring of implemented 

measures are carried out, and corrective actions are taken 
promptly to ensure compliance. 
 

Being Complied 

2.15 Bag filters shall be cleaned 

regularly and efficiency of 

bag filter system shall be 

monitored at regular 

intervals. 

      The unit ensures regular and systematic cleaning of bag filters 

through pulse-jet/mechanized cleaning systems to prevent dust 

accumulation and maintain optimal filtration efficiency. A 

preventive maintenance schedule is followed, including periodic 

inspection of filter bags, cages, hoppers, and ducting for wear, 
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leakage, or damage. 

 

      The efficiency of the bag filter system is monitored at regular 

intervals by checking pressure drop across the filters, stack 

emission levels, and overall system performance.  

 

      Periodic stack monitoring is carried out through approved methods 

and NABL-accredited laboratories to ensure compliance with 

prescribed emission norms. Any deviation observed is 

immediately addressed by timely repair or replacement of filter 

bags and corrective operational measures. The performance 

monitoring report of Bag Filters is enclosed as Annexure X. 

 

Being Complied 

2.16 Water Sprinklers /Water 

mist system shall be 

installed near raw material 

yards, operational unit and 

other strategic locations to 

control fugitive emissions 

from the plant. 

The unit has implemented comprehensive dust suppression 

measures across raw material handling areas. Mobile and 

overhead water sprinklers are provided at raw material feeding 

and unloading points to control fugitive emissions. A closed dry 

fog dust suppression system is installed at all conveyor transfer 

points for effective control of fine particulates. 

 

In addition, 65 mobile sprinklers and mist cannon units have been 

deployed along with overhead sprinklers in raw material unloading 

areas. A dedicated mist cannon system is also installed at the 

Coal Handling Plant (CHP) for localized suppression of fine 

particulate matter. 

 

Further strengthening these measures, new additional water 

sprinklers will be integrated into the raw material handling system, 

including ground hoppers and conveyors. These initiatives ensure 

effective dust control, improved housekeeping, and minimization 

of air pollution within the plant premises. The sample photographs 

of water sprinklers working within the premises is enclosed as 

Annexure XXI. 

 

Complied 

2.17 The particulate matter 

emissions from the 

process stacks shall be 

less than 30 mg /Nm3 and 

measures shall be 

undertaken as per the 

submitted action plan 

Efficient Air monitoring 

equipment shall be 

installed. 

The unit ensures that particulate matter emissions from all process 

stacks are maintained below 30 mg/Nm³ through the installation 

and proper operation of efficient Air Pollution Control systems as 

per the approved action plan. Suitable air monitoring equipment is 

installed, and regular stack monitoring is carried out to verify 

compliance with the prescribed emission limits. Corrective 

measures are implemented immediately in case of any deviation. 

 

      The detailed action plan for the pollution control system to achieve 

emissions below 30 mg/nm³ is enclosed as Annexure XI. 

Being Complied 
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2.18 Following additional 

arrangements to control 

fugitive dust shall be 

provided;  

 

a. Fog /Mist Sprinklers at 

all on bulk raw material 

storage area (at the 

transfer points) like lron 

Ore, Coal and for Fly Ash 

and similar solid waste 

storage areas.  

b. Proper covered vehicle 

shall be used while 

transport of materials.  

c. Wheel washing 

mechanism shall be 

provided in entry and exit 

gates with complete 

recirculation system. 

• Closed Dry Fog Dust Suppression System: A closed dry 

fog dust suppression system has been installed at all 

conveyor transfer and material discharge points to effectively 

control dust generation. The system generates ultra-fine 

water droplets that agglomerate with dust particles and 

suppress them at the source without wetting the material or 

affecting process efficiency. The dry fog system operates 

within an enclosed arrangement to prevent fugitive dust 

escape and is interlocked with the conveyor operation to 

ensure continuous dust control during material transfer. 

Regular inspection and maintenance of the system are 

carried out to ensure consistent and efficient performance. 

 

• A dedicated mist cannon system is also installed at the Coal 

Handling Plant (CHP) for localized suppression of fine 

particulate matter. 

• Transportations of Materials: All internal roads are of 

concrete and well maintained. Repairing work required, if any, 

is carried out immediately. No dust problem arises within the 

factory premises due to transportation. All transportation 

vehicles carry/ will carry a valid PUC (Pollution under Control) 

Certificate. 

• Wheel Washing Mechanism: Wheel washing mechanisms 

with a complete water recirculation system are provided at both 

the entry and exit gates to prevent track-out of mud and dust is 

under process. The system will operate in a closed loop with 

sedimentation and filtration, ensuring efficient reuse of water 

and zero discharge. 

 

Being Complied 

3. Air Quality Monitoring and Preservation In case of Ferro Alloys Plants 

3.1 Briquetting and Jigging 

plant shall be installed in 

Ferro Alloys Plant. 

Briquetting and Jigging plant are implemented in Ferro Alloys Plant. 

The details of Jigging Plant is mentioned below. 

 

• Jigging Plant Capacity – 10 T /Hrs. 

• Jigging Machines - 3.5 T x 2 + 3 T x 1 

• Jaw Crusher (Jaw) Primary – 2 Nos. – 15 T 

• Jaw Crusher (Jaw) Secondary – Roller Crusher – 10 T 

The photographs of Jigging Plant is provided below: 
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Complied. 

3.2  The PP shall minimize the 

evaporation losses in 

jigging operation to less 

than 10% using suitable 

advanced process. 

The unit has taken the various steps for Minimization of 

Evaporation Losses in Jigging Operations as provided below. 

 

• Covered and Enclosed Jigging Units: 

Jigging operations are conducted in covered, enclosed, 

and well-maintained units to minimize direct exposure of 

water surfaces to sunlight and wind, which are primary 

contributors to evaporation losses. 

 

• Closed-Loop Water Circulation System: 

Process water is circulated through an optimized closed-

loop system, ensuring maximum reuse of water within the 

jigging operation and significantly reducing the need for 

fresh water makeup. This also limits open water surface 

areas exposed to the atmosphere. 

 

• Optimized Operational Scheduling: 

Jigging activities are scheduled to avoid peak ambient 

temperature periods, particularly during mid-day hours, 

thereby reducing evaporation rates and conserving water. 

 

• Regular Monitoring and Control: 

Continuous monitoring of water consumption, recycling 

efficiency, and losses is carried out. Evaporation losses 

are assessed periodically to ensure they remain within the 

permissible limit of less than 10%. 

 

• Preventive Maintenance and Leak Control: 

Regular inspection, preventive maintenance of jigging 

equipment, pipelines, and tanks, and prompt repair of any 

leakages are ensured to prevent avoidable water losses 
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and improve overall water use efficiency. 

 

• Good Housekeeping Practices: 

Proper housekeeping, including cleaning of spillage and 

maintaining optimal water levels in jigging units, is followed 

to further minimize unnecessary exposure and loss of 

water. 

 

Complied 

3.3  The 4th hole extraction 

system shall be provided 

in the Sub Merged Act 

Furnaces and EAF. 

Installation of Fourth-hole extraction system in SAF units is under 

progress, as part of the standard design to ensure the future 

adaptability, ensuring efficient removal of high-temperature 

process gases. The system shall provide to capture high-

temperature process fumes from furnaces through a dedicated 

fourth hole in the furnace roof. The extracted gases shall be 

conveyed through refractory-lined and water-cooled ducts to high-

efficiency air pollution control devices i.e. bag filters , after which 

the cleaned gases are discharged through an adequately 

designed stack. 

 

 

Complied. 

3.4 lndustry is going to use 

silica quartz in large 

quantities and going to 

produce Silico Manganese 

and Ferro alloy steel. 

Therefore, it is necessary 

to control silica/ quartz 

exposures at production 

Departments, not only 

emission as per Indian 

Factories Act. The 

permissible limit for silica 

/quartz be within 10 mg/m3 

for total dust as per Indian 

Factories Act. Therefore, it 

is recommended to 

monitor personal and area 

exposures for silica quartz 

dust in the process plants. 

The unit is being carried out periodic personal and area monitoring 

of silica/quartz dust through NABL-accredited laboratories to 

ensure that exposure levels remain within the permissible limit of 

10 mg/m³ for total dust as stipulated under the Indian Factories 

Act. Monitoring records will be maintained systematically, and 

appropriate corrective measures shall be undertaken wherever 

required to ensure continued compliance and safeguard 

occupational health. The monitoring report for silica/quartz sample 

in total dust ferro production unit is enclosed as Annexure XXII. 

 

Complied 

3.5 During operational phase 

at Captive power plant, 

Action Plan to monitor 

coke/coal dust exposures 

in different process plants 

using personnel and area 

The unit has conducted the study to monitor and to assess the 
coal dust concentration in breathing zone of workers exposed in 
CHP area with recommendation of control measures for the same. 
The study concluded that coal dust concentration found to be in 
TLV norms and also confirmed that DE system is working properly 
where no dust emission was observed from chimney and nearby 
areas. Further, the unit has also conducted comprehensive 
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air samplers and to 

compare with permissible 

limits as per Indian 

Factories Act, 1948, shall 

be implemented. 

industrial hygiene survey to identify the exposure on person 
working due to the production unit. The report for both the studies 
is enclosed as Annexure XXIII. 
 
Complied 

3.6 The coal dust should be 

monitored at coal 

unloading, crushing, 

furnace areas and should 

be within 2 mg/m3, 

respirable dust fraction 

containing less than 5% 

quartz as per Indian 

Factories Act, 1948. 

The coal dust is monitored at multiple coal handling areas 
including coal yard, conveyers and hoopers. The monitoring report 
of last 3 months for the coal dust is enclosed as Annexure XII.   
 
 
Complied 

4. Water Quality Monitoring and Preservation 

4.1 The project proponent 

shall install 24x7 

continuous effluent 

monitoring system with 

respect to standards 

prescribed in Environment 

(Protection) Rules 1986 as 

amended from time to time 

and connected to SPCB 

and CPCB online servers 

and calibrate these system 

from time to time 

according to equipment 

supplier specification 

through labs recognized 

under Environment 

(Protection) Act, 1986 or 

NABL accredited 

laboratories.  

The unit generates industrial wastewater majorly during the below 

process 

 

• Softener Regeneration 

• Cooling Tower Blow-down 

• DM Plant Regeneration and Backwash 

Effluent generated from the above sources is first collected in a 

neutralization pit, where chemical dosing is carried out based on 

sample analysis along with air scouring to ensure effective mixing 

and pH correction. The treated water is then routed to 

sedimentation tanks for settling of suspended solids. The clarified 

water is subsequently reused within the plant for dust suppression, 

road sprinkling, and ash conditioning, ensuring efficient water 

conservation and zero discharge. As there is no continuous 

effluent discharge, continuous online effluent monitoring is not 

required. 

 

However, flow meters have already been installed to measure and 

record the quantity of industrial effluent generated and reused. 

The reuse system is operated and maintained properly to ensure 

efficient water management and compliance with applicable 

environmental norms. The photographs installed flowmeter is 

enclosed as Annexure XIII. 

 

Complied 

4.2 The project proponent 

shall monitor regularly 

ground water quality at 

least twice a year (pre and 

post monsoon) at sufficient 

number of piezometers/ 

The ground water quality report for the project unit is enclosed as 

Annexure XXIV. 
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sampling wells in the plant 

and adjacent areas 

through labs recognized 

under Environment 

(Protection) Act, 1986 and 

NABL accredited 

laboratories.  

4.3 Garland drains and 

collection pits shall be 

provided for each stock 

pile to arrest the run-off in 

the event of heavy rains 

and to check the water 

pollution due to surface 

run off. 

Garland drains along with adequately designed catch pits have 

been constructed within the plant premises to effectively intercept, 

collect, and channel surface runoff. These systems facilitate the 

settling and trapping of suspended solids, thereby preventing 

runoff material from leaving the plant area. Strategically located 

catch pits ensure effective removal of sediments and contaminants 

from runoff, ensuring that no contaminated water is discharged 

outside the premises. This arrangement supports efficient 

housekeeping practices and provides effective protection of the 

surrounding environment.  

 
 

 

Being Complied 

4.4 Water meters shall be 

provided at the inlet to all 

units processes in the 

steel plants. 

There is no steel plant operated within the premises. 

 

Not Applicable 

4.5 The project proponent 

shall make efforts to 

minimise water 

consumption in the steel 

plant complex by 

segregation of used water, 

practicing cascade use 

and by recycling treated 

water. 

There is no steel plant operated within the premises. 

 

Not Applicable 

4.6 The proposed project shall 

be designed as Zero 

Liquid Discharge Plant. 

ETP shall be installed and 

there shall be no discharge 

of effluent from the plant. 

Domestic effluent shall be 

treated in Sewage 

Treatment Plant. Suitable 

measures shall be adopted 

for sewage water handling 

to ensure no 

contamination of any kind 

of water body. 

The unit generates industrial wastewater majorly during the below 

process 

 

• Softener Regeneration 

• Cooling Tower Blow-down 

• DM Plant Regeneration and Backwash 

Effluent generated from the above sources is first collected in a 

neutralization pit, where chemical dosing is carried out based on 

sample analysis along with air scouring to ensure effective mixing 

and pH correction. The treated water is then routed to 

sedimentation tanks for settling of suspended solids. The clarified 

water is subsequently reused within the plant for dust suppression, 
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road sprinkling, and ash conditioning, ensuring efficient water 

conservation and zero discharge. As there is no continuous 

effluent discharge, continuous online effluent monitoring is not 

required. 

 

Further, the unit has an operational Sewage Treatment plant with 

capacity of 100 KL inside the plant premises. The domestic 

wastewater is being treated through existing STP.  

 

The plant follows Zero Liquid Discharge process and there is no 

effluent discharge outside the plant premises. 

 

Considering all the above, it is ensured that appropriate measures 

for sewage water handling have been implemented, and no 

contamination of any surface or groundwater bodies shall occur. 

 

Complied  

4.7 All stockyards shall have 

impervious flooring and 

shall be equipped with 

water spray system for 

dust suppression. Stock 

yards shall also have 

garland drains and catch 

pits to trap the run off 

material and shall be 

implemented as per the 

action plan submitted in 

EIA/EMP report. 

All stockpiles within the unit are stored on a properly designed 

concrete platform to prevent soil contamination and material loss. 

Further, the unit has implemented comprehensive dust 

suppression measures across raw material handling areas. Mobile 

and overhead sprinklers are provided at feeding and unloading 

points, while a closed dry fog system is installed at all conveyor 

transfer points. Additionally, 65 mobile sprinklers and mist 

cannons, along with a dedicated mist cannon at the Coal Handling 

Plant (CHP), are deployed. Further, sprinklers covering ground 

hoppers and conveyors ensure effective dust control, improved 

housekeeping, and minimization of fugitive emissions within the 

plant premises. 

 

Garland drains along with adequately designed catch pits have 

been constructed within the plant premises to effectively intercept, 

collect, and channel surface runoff.  

 

Complied 

4.8 Rain water harvesting shall 

be implemented to 

recharge/harvest water as 

per the action plan 

submitted in EIA/EMP 

report. 

The unit has already constructed 7  Nos. of Rainwater Harvesting 

pit in which Approx. 43305 KL/year water is being recharge into 

the ground water through injection well through horizontal 

connected pipe with “V” wire filter Unit.  

 

Further, during rainy season, out of total Quantum of available 

Runoff (Cum/Year), 60 % (64957 cum) of water is lost due to 

evaporation/runoff and soil absorption and minimum of 43305 

Cum/Year of assumed Quality of water can be recharged into the 

ground water source.  

 

The photographs of rainwater harvesting pit within the premises is 



Six Monthly Compliance Report, December-2025 for “Expansion of Ferro Alloys 
Production Unit” at Urla Industrial Area, Village Accholi, Tehsil and District 
Raipur, Chhattisgarh by M/s HIRA Ferro Alloys Limited  
 

37 | P a g e  
 

provided below. 

 

 
 

 
 

Complied 

4.9 Air Cooled condensors 

shall be used in the 

captive power plant.  

Air Cooled Condenser (ACC) system has been installed in the 

captive power plant to condense turbine exhaust steam without 

using cooling water. Exhaust steam passes through finned tube 

bundles, where axial flow fans use ambient air to remove heat and 

condense the steam. The condensate is collected and reused as 

boiler feedwater. 

 

Air cooled condersors significantly reduces water consumption, 

eliminates cooling tower blowdown, prevents thermal discharge to 

water bodies, and supports ZLD and environmental compliance, 

making the power plant environmentally sustainable. 

 

Complied 

5. Noise Monitoring and Prevention 

5.1 Noise pollution shall be 

monitored as per the 

prescribed Noise Pollution 

(Regulation and Control) 

Rules, 2000 and 

amendments thereof, and 

report in this regard shall 

be submitted to Regional 

The noise pollution has been monitored as per Noise Pollution 

(Regulation and Control) Rules, 2000 and amendments. The noise 

monitoring reports is enclosed as Annexure XIV. 

 

Being complied 
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Officer of the Ministry as a 

part of six monthly 

compliance report. 

5.2 The ambient noise levels 

should conform to the 

standards prescribed 

under E(P)A Rules, 1986 

viz. 75 dB(A) during day 

time and 70 dB(A) during 

night time. 

The ambient noise levels have been monitored through NABL 

accredited laboratory in line with the standards prescribed under 

EPA Rules, 1986. All the ambient noise monitoring results are 

found within the prescribed limits. 

 

The noise monitoring report is enclosed as Annexure XIV.  

 

Being complied 

5.3 PP shall identify extreme 

hot areas through heat 

stress survey as well as 

noise monitoring within 

process plants to ensure 

that workers not exposed 

above 90 dBA levels as 

per Factories Act, 1948. 

The unit has conducted comprehensive industrial hygiene survey 

to monitor and to assess the respirable dust concentration, noise 

level, Heat stress, Gas Chemicals, Illumination in the working 

environment and to further identify the potential hazard and risk 

arising from work place. The study has suggested the 

recommended measures to make the environment congenial, 

conducive and comfortable for the employees. The copy of the 

report is enclosed as Annexure XXIII. 

 

Complied 

6. Energy Conservation Measures 

6.1 Provide solar power 

generation on roof tops of 

buildings, for solar light 

system for all common 

areas, street lights, parking 

around project area and 

maintain the same 

regularly. 

The unit has installed 100 KW ground mounted solar power plant 

to cater the power requirement of the unit with 20 KW Captive 

Power Plant. Also, HFAL has commissioned 40 MW Captive Solar 

Power plant at District – Bemetara Chhattisgarh which is 

operational since March 2023. Further, the unit is being introducing 

other sustainable measures related to energy conservation across 

the project unit area.  

 

Being Complied 

6.2 Provide LED lights in their 

offices and residential 

areas. 

The unit has provided LED lights across the project premises 

including office areas and open areas within the facility. The 

sample photographs of LED is provided below. 
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Complied 

7. Waste Management 

7.1 Oil Collection pits shall be 

provided in oil cellars to 

collect and reuse/recycle 

spilled oil. 

Waste Oil generated from the unit is collected through dedicated 

drain ports and is safely transferred to leak-proof steel drums. The 

drums are properly labeled and stored in a designated, covered 

area with an impervious floor to prevent any leakage or spillage. 

The collected waste oil is subsequently reused or disposed of 

through authorized recyclers, in compliance with applicable 

environmental regulations. 

 

5 KL /Annum of Waste/used oil used for heating ladle and 

machinery lubrication and will be stored in covered HDPE Drums 

and will be given to approved vendors/authorized recyclers and 

also waste oil is reused in co-processing. 

 

The photograph for waste oil storage at the premises is provided 
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below. 

 

   
 

Complied 

7.2 Kitchen waste shall be 

composted or converted to 

biogas for further use. 

Biodegradable waste generated within the unit, including kitchen 

and other organic waste, is segregated at source and collected 

separately. The collected biodegradable waste is scientifically 

managed through vermi-composting, resulting in the generation of 

nutrient-rich compost, which is reused for greenbelt development 

and landscaping within the premises. All activities related to the 

collection, handling, and disposal of biodegradable waste are 

carried out in compliance with the Solid Waste Management 

Rules, 2016, ensuring environmentally sound waste management 

practices. 

 

Complied 

7.3 100% utilization of fly ash 

shall be ensured. All the fly 

ash shall be provided to 

cement and brick 

manufacturers for further 

utilization and 

Memorandum of 

Understanding in this 

regard shall be submitted 

to the Ministry’s Regional 

Office. 

Fly ash generated is stored in dedicated fly ash silos, from where it 

is either directly dispatched to brick manufacturing units through 

trucks under a dry handling system, or, where required, 

conditioned with controlled water spray prior to loading into 

covered trucks to prevent fugitive dust emissions during 

transportation. The fly ash conveying system is fully enclosed, 

ensuring minimal dust generation and negligible human exposure. 

 

Entire quantity of fly ash produced is systematically collected, 

stored in a controlled manner, and sold to the brick manufacturers 

and suppliers for use as a raw material in brick manufacturing. 

This practice eliminates on-site disposal, prevents environmental 

pollution, and fully complies with applicable fly ash utilization 

norms and regulatory guidelines. The unit has an agreement with a 

brick manufacturing unit for disposal of Ash. A Copy of the same is 

enclosed as Annexure XXV. 
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Also, Company has being carried out Ash disposal Audit by NIT 

(Institute of Repute). The audit report is duly submitted every year 

to CPCB and CECB. The copy of audit report is enclosed as 

Annexure XXVI. 

 

Being complied 

7.4 The Plastic Waste 

Management Rules 2016, 

inter-alia, mandated 

banning of identified Single 

Use Plastic (SUP) items 

with effect from 

01/07/2022. In this regard, 

CPCB has issued a 

direction to all the State 

Pollution Control Boards 

(SPCBs)/ Pollution Control 

Committees (PCCs) on 

30/06/2022 to ensure the 

compliance of Notification 

published by Ministry on 

12/08/2021. The technical 

guidelines issued by 

CPCB in this regard is 

available at 

https://cpcb.nic.in/technical

-guidelines-3/. All the 

project proponents are 

hereby requested to 

sensitize and create 

awareness among people 

working within the Project 

area as well as its 

surrounding area on the 

ban of SUP in order to 

ensure the compliance of 

Notification published by 

this Ministry on 

12/08/2021. A report, 

along with photographs, on 

the measures taken shall 

also be included in the six 

monthly compliance report 

being submitted by project 

proponents. 

The unit is a ferrous alloy production facility, and no plastic is used 

in any of the production processes. Nevertheless, the unit is 

regularly undertaking measures to sensitize and create awareness 

among personnel working within the project area, as well as in the 

surrounding areas, regarding the ban on Single-Use Plastic, in line 

with applicable regulatory requirements. 

 

Being Complied 

7.5 A proper action plan must 

be implemented to dispose 

The electronic waste generated from the unit operation is disposed 

off to authorized vendor. The agreement has been signed with the 

https://cpcb.nic.in/technical-guidelines-3/
https://cpcb.nic.in/technical-guidelines-3/
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of the electronic waste 

generated in the industry. 

vendor M/s Star E Processors to dispose off the electronic waste 

generated. 

 

The copy of agreement with the vendor is enclosed as Annexure 

XV. 

 

Complied 

8. Green Belt  

8.1 The project proponent 

shall prepare GHG 

emissions inventory for the 

plant and shall submit the 

programme for reduction 

of the same including 

carbon sequestration by 

trees. 

GHG emissions inventory has been provided Life Cycle 
Assessment Report of the unit. The unit has implemented all the 
associated as recommended in Life Cycle Assessment Report. 
Further, the Project Proponent has implemented mitigation 
measures for the reduction of greenhouse gas (GHG) emissions 
through the plantation of 19660 trees within the plant premises and 
along the project boundary.  
 
This plantation initiative contributes to carbon sequestration by 
absorbing atmospheric CO₂, thereby helping to mitigate GHG 
emissions and support the project’s carbon neutrality objectives. 
The detailed list of tree species planted inside and outside the 
plant boundary, along with their quantity for carbon sequestration 
assessment, is provided in LCA report enclosed as an Annexure 
III. 
 

Complied 

8.2 Project proponent shall 

submit a study report on 

Decarbonisation program, 

which would essentially 

consist of company’s 

carbon emissions, carbon 

budgeting/balancing, 

carbon sequestration 

activities and carbon 

capture, use and storage 

and offsetting strategies. 

Further, the report shall 

also contain time bound 

action plan to reduce its 

carbon intensity of its 

operations and supply 

chains, energy transition 

pathway from fossil fuels 

to Renewable energy etc. 

All these activities/ 

assessments should be 

measurable and 

monitorable with defined 

time frames. 

The unit has carried out a Life Cycle Assessment (LCA) study to 

assess carbon emissions across the entire life cycle of operations, 

including raw material sourcing, manufacturing, energy use, 

transportation, and waste management. The LCA outcomes form 

the basis for carbon footprint estimation, carbon budgeting and 

balancing. 

Based on the study, a decarbonisation program has been 

prepared incorporating energy efficiency measures, supply chain 

emission reduction, transition towards renewable energy, and 

carbon sequestration through greenbelt development. The 

potential for carbon capture, utilization and storage and offsetting 

strategies shall be explored in a phased manner. 

A measurable and monitorable time-bound action plan has been 

formulated to progressively reduce carbon intensity of operations 

and associated supply chains, ensuring continual improvement 

and alignment with sustainability goals. The copy of LCA is 

enclosed as Annexure III. 

Being Complied. 
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8.3 Greening and Paving shall 

be implemented in the 

plant area to arrest soil 

erosion and dust pollution 

from exposed soil surface. 

The project has developed 40 % greenbelt w.r.t to total project 

area. The greening and paving have been implemented in the 

plant area. There are 6310 nos. of plantation done within the 

project premises which covers an area of 22500.5 sq.m. i.e. 12% 

of the total plot area. The concrete roads has been provided within 

the plant premises for vehicular movement to arrest soil erosion 

and dust pollution from exposed soil surface. The photographs of 

concrete road is provided below. 

 

Complied  

9. Public Hearing and Human Health Issues 

9.1 Emergency Preparedness 

Plan based on Hazard 

Identification and Risk 

Assessment (HIRA) and 

Disaster Management 

Plan shall be implemented. 

The unit has emergency preparedness plan and related details are 

presented below. 

 

• On-Site Emergency Plan (OSEP): A statutory and site-

specific On-Site Emergency Plan is implemented across the 

HFAL facility, approved by competent authorities. It clearly 

defines roles and responsibilities of the Chief Incident 

Controller (CIC), Works Incident Controller (WIC), Emergency 

Response Teams (ERT), and supporting staff. Layout maps, 

material inventories, communication protocols, and mutual aid 

coordination with nearby industries are included. 

• Standard Operating Procedures (SOPs): SOPs are 

developed for: 

• Submerged Electric Arc Furnace (SEAF) operations 

• Captive Power Generation (AFBC Boiler and TG) 

• Solar Power operations 

• Handling of hazardous substances (e.g., Diesel, 

Transformer Oil, LPG, Oxygen, Argon, Sulphuric Acid, 

etc.,) 

• Mock Drills & Rehearsals: 

• Frequency: Minimum twice a year 

• Scenarios Covered: Fire outbreak (waste cotton/coal), 
evacuation, internal communication, first response, 
equipment mobilization 

• Emergency Control Centre (ECC): Located within the 

Factory Manager’s office, the ECC is equipped with: 

• Site layout maps and wind direction indicators 

• Emergency contact directories and MSDS sheets 

• First Aid supplies, SCBA sets, PPE, megaphone, and 

alarm controls 

• Walkie-talkies and fire logbooks 

• Assembly Points: 

• Ground Near Gate No.1 & 2 has been marked as 

Assembly Point 
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• Clearly marked and known to all workers through 

orientation sessions. 

Further, Disaster Management Plan (DMP) is being implemented 

to ensure that effective emergency preparedness and response 

systems are in place to minimize the impact of any industrial 

accident or disaster. The DMP aims to: 

 

• Safeguard Human Life: Prevent injury or loss of life 

among workers, staff, and nearby communities during an 

emergency. 

 

• Minimize Damage to Property and Environment: 

Protect plant assets, equipment, and materials, and 

prevent environmental degradation due to accidental 

releases or fires. 

 

• Ensure Prompt and Effective Emergency Response: 

Establish clear procedures and responsibilities for rapid 

response, control, and mitigation of hazardous incidents. 

 

• Facilitate Efficient Evacuation and Rescue Operations: 

Enable timely evacuation of personnel from hazardous 

zones and rescue of affected individuals. 

 

• Maintain Clear Communication Channels: Ensure 

coordinated communication within the site and with 

external emergency services, local authorities, and 

community representatives. 

 

• Define Roles and Responsibilities: Clearly outline the 

roles of key personnel involved in emergency 

management, including the Incident Controller, site 

workers, safety officers, and first responders. 

 

• Enhance Preparedness through Training and Drills: 

Conduct periodic mock drills, training sessions, and 

awareness programs to improve the readiness of all 

stakeholders. 

 

• Ensure Quick Restoration of Normal Operations: 

Establish protocols for damage assessment, recovery, and 

restoration of operations after the incident. 

 

• Comply with Legal and Regulatory Requirements: 

Align emergency planning with the requirements of the 

Factories Act, Environment Protection Act, and MoEF&CC 
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guidelines. 

 

• Promote Safety Culture within the Organization: Foster 

awareness and responsibility among employees towards 

health, safety, and environmental protection. 

 
Complied 

9.2 The project proponent 

shall carry out heat stress 

analysis for the workmen 

who work in high 

temperature work zone 

and provide Personal 

Protective Equipment 

(PPE) as per the norms. 

The unit has conducted comprehensive industrial hygiene survey 

to monitor and to assess the respirable dust concentration, noise 

level, Heat stress, Gas Chemicals, Illumination in the working 

environment and to further identify the potential hazard and risk 

arising from work place. The study has suggested the 

recommended measures to make the environment congenial, 

conducive and comfortable for the employees. The copy of the 

report is enclosed as Annexure XXIII. 

 

Complied 

9.3 Provision shall be made 

for the housing of 

construction labour within 

the site with all necessary 

infrastructure and facilties 

such as fuel for cooking, 

mobile toilets, mobile STP. 

Safe drinking water, 

medical health acre, 

creche etc. The housing 

may be in the form of 

temporary structures to be 

removed after the 

completion of the project.  

No new construction has been carried out at the facility. 

 

 

Not Applicable 

9.4 Occupational health 

surveillance of the workers 

shall be done on a regular 

basis and records 

maintained.  

The occupational health surveillance of the workers is being done 

on regular basis. The sample heath records are enclosed as 

Annexure XVI. 

 

Complied 

10. Environment Management 

10.1 The project proponent 

shall comply with the 

provisions contained in this 

Ministry’s OM vide F.No. 

22-65/2017-IA.III dated 

30/09/2020. As part of 

Corporate Environment 

Responsibility (CER) 

activity, company shall 

adopt nearby villages 

It is proposed to spend INR 1.15 Crores on CER activities in the 
time span of 3 years from the issuance of Environmental 
Clearance. HFAL is committed to implement facilities for 
improvement of infrastructural facilities for the local people in the 
field of Environmental and Medical. HFAL has implemented the 
following activities as part of their CER initiatives for the 
community development. 
 

▪ Green belt development and boundary wall white washing 
& painting work at Achholi Muktidham 

▪ Greenbelt development at Urla Muktidham sitting 
arrangement under CSR 
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based on the socio-

economic survey and 

undertake community 

developmental activities in 

consultation with the 

village Panchayat and the 

District Administration as 

committed.  

▪ Greenbelt development and white washing & painting work 
at Rawabhata Muktidham 

▪ Greenbelt development at Urkura site on alloted govt. 
Land. 

▪ Greenbelt development at Birgaov Muktidham  
▪ Achholi Sheetla Talab_Pacharikaran and Gaharikaran 
▪ Shulabh Shouchalay by HIRA group 
▪ Aakanksha lions school for mentally handicapped under 

HIRA CSR foundation. 
▪ Cancer screening van BALCO hospital _under HIRA CSR 

foundation 
▪ English education project for primary and middle school-

step up for India  
under HIRA CSR foundation 

▪ F-95 advance physiotherapy & research centre (a unit of 
HIRA CSR foundation) 

▪ Old age home gomchi (Maa Godawari Anand 
Vridhashram) under HIRA CSR foundation 

 
The details and photographs along with details of expense made is 
provided in Annexure I. 
 
Being Complied 

10.2 The company shall have a 

well laid down 

environmental policy duly 

approve by the Board of 

Directors. The 

environmental policy 

should prescribe for 

standard operating 

procedures to have proper 

checks and balances to 

bring into focus any 

infringements/ deviation/ 

violation of the 

environmental / forest / 

wildlife norms / conditions. 

The company shall have 

defined system of 

reporting infringements / 

deviation / violation of the 

environmental / forest 

wildlife norms / conditions 

and/ or shareholders / 

stakeholders. The copy of 

the board resolution in this 

regard shall be submitted 

to the MoEF&CC as a part 

of six monthly report. 

The environmental policy of HFAL is enclosed as Annexure XVII. 

 

Complied 



Six Monthly Compliance Report, December-2025 for “Expansion of Ferro Alloys 
Production Unit” at Urla Industrial Area, Village Accholi, Tehsil and District 
Raipur, Chhattisgarh by M/s HIRA Ferro Alloys Limited  
 

47 | P a g e  
 

10.3 A separate Environmental 

Cell both at the project and 

company headquarter 

level, with qualified 

personnel shall be setup 

under the control of senior 

executive, who will directly 

to the head of the 

organization.  

HFAL has constituted an Environmental Management Cell (EMC) 

comprising designated officers to coordinate and implement 

environmental control measures. The EMC monitors stack 

emissions, ambient air quality, and noise levels through in-house 

systems or approved external agencies, as required. Regular 

environmental monitoring is carried out to identify any deterioration 

and to implement corrective measures through concerned 

departments. The EMC also oversees worker health and green 

belt development and is headed by the Executive Director, who 

reports to the Board of Directors. The hierarchy along with 

responsibilities of Environmental Management Cell is provided in 

Annexure XVIII. 

10.4 Performance test shall be 

conducted on all pollution 

control systems every year 

and report shall be 

submitted to Integrated 

Regional Office of the 

MoEF&CC. 

The performance test report for Bag Filters and Electrostatic 

Precipitators is enclosed as Annexure XXVII. 

 

Complied 

11. Miscellaneous 

11.1 The project proponent 

shall make public the 

environmental clearance 

granted for their project 

along with the 

environmental conditions 

and safeguards at their 

cost by prominently 

advertising it at least in two 

local newspapers of the 

District or State, of which 

one shall be in the 

vernacular language in 

within seven days and in 

addition this shall also be 

displayed in the project 

proponent’s website 

permanently. 

The project proponent has provided the advertisement in two local 

newspapers namely Central Chronicle and Deshbandhu 

(Vernacular Language). The newspaper clip and evidence for 

display of EC on HFAL website is enclosed as Annexure XIX. 

 

Complied 

11.2 The copies of the 

environmental clearance 

shall be submitted by the 

proponents to the Heads 

of local bodies, 

Panchayats and Municipal 

Bodies in addition to the 

relevant offices of the 

Government who in turn 

The copies of the environmental clearance have been submitted to 

Nagar Nigam. The receiving for the submission is enclosed as 

Annexure XX. 
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has to display the same for 

30 days form the of recipt. 

11.3 The project proponent 

shall upload the status of 

compliance of the 

stipulated environment 

clearance conditions, 

including results of 

monitored data on their 

website and update the 

same on half-yearly basis. 

The project proponent is submitting six monthly reports on the 

status of the compliance of the stipulated environmental 

conditions. 

 

Being Complied 

11.4 The project proponent 

shall monitor the criteria 

pollutants level namely; 

PM10, S02, NOx (ambient 

levels as well as stack 

emissions) or critical 

sectoral parameters, 

indicated for the project 

and display the same at a 

convenient location for 

disclosure to the public 

and put on the website of 

the company. 

The project proponent has monitored ambient air and stack 

emissions from the project operation through Continuous Ambient 

Air Quality Monitoring Station (CAAQMS). The levels have been 

displayed at the unit premises. The photograph of the station is 

provided as Annexure V. 

 

 

Complied 

11.5 Action plan for developing 

connecting and internal 

road in terms of MSA per 

IRC guidelines shall be 

implemented  

Concrete roads are provided within the manufacturing unit.  

 

The photograph of internal concrete road is provided below 
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Complied 

11.6 The project proponent 

shall submit six- monthly 

reports on the status of the 

compliance of the 

stipulated environmental 

conditions on the website 

of the ministry of 

Environment, Forest and 

Climate Change at 

environment clearance 

portal.  

The project proponent is submitting six monthly reports on the 

status of the compliance of the stipulated environmental 

conditions. 

 

Being Complied 

11.7 The project proponent 

shall submit the 

environmental statement 

for each financial year in 

form V to the concerned 

state Pollution control 

Board as prescribed under 

the Environment 

(Protection) Rules, 1986, 

as amended subsequently 

and put on the website of 

the company. 

Noted and agreed 

11.8 The project proponent 

shall inform the Regional 

Office as well as the 

Ministry, the date of 

financial closure and final 

approval of the project by 

the concerned authorities, 

commencing the land 

development work and 

start of production 

operation by the project. 

Presently, no additional plant or production machinery has been 

installed. Only modifications/upgradation of pollution control 

systems have been carried out to improve environmental 

performance and ensure regulatory compliance. 

 

The unit will inform Regional office as well as Ministry for the 

required aspects once the amendment based on issued EC will be 

completed and production will be started. 

 

Compliance under process 
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11.9 The project proponent 

shall abide by all the 

commitments and 

recommendations made in 

the EIA/EMP report, 

commitment made during 

Public Hearing and also 

that during their 

presentation to the Expert 

Appraisal Committee. 

Noted and agreed 

11.10 The recommendations of 

the approved Site -Specific 

Wildlife Management Plan 

(in case of involvement of 

Schedule -I spcies) shall 

be implemented in 

consultation with the Stats 

Forest Department. The 

implementation report shall 

be furnished along with the 

six- monthly compliance 

report to the concerned 

Regional Office of the 

MoEF&CC. 

Not Applicable 

11.11 The PP shall put all the 

environment related 

expenditure, expenditure 

related to Action Plan on 

the PH issues, and other 

commitments made in the 

EIA/ EMP Report etc. in 

the company web site for 

the intormation to public/ 

public domain. The PP 

shall also put the 

information on the left over 

funds allocated to EMP 

and PH as committed in 

the earlier ECs and shall 

be carried out and spent in 

next three years, in the 

company web site for the 

information to public/public 

domain. 

The unit is in the process of compiling and uploading details of all 

environment-related expenditures, expenditures related to the 

Action Plan on Public Health (PH) issues, and other commitments 

made in the EIA/EMP Report on the company website for public 

information. Information regarding unutilized funds allocated for 

EMP and PH, as committed in earlier ECs, along with the plan for 

utilization over the next three years, is also under progress and 

shall be disclosed on the company website upon completion. 

 

Compliance under process. 

 

11.12 No further expansion or 

modifications in the plant 

shall be carried out without 

Noted and agreed 
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prior approval of the 

Ministry of Environment, 

Forests and Climate 

Change (MoEF&CC). 

11.13 Concealing factual date or 

submission of False 

/fabricated date may result 

in revocation of this 

environmental clearance 

and attract action under 

the provisions of 

Environment (Protection) 

Act,1986. 

Noted and agreed 

11.14 The Ministry may revoke 

or suspend the clrarance, 

if implementation of any of 

the above conditions is 

satisfactory. 

Noted and agreed 

11.15 The Ministry reserves the 

right to stipulate additional 

conditions if found 

necessary. The Company 

in a time bound manner 

shall implement these 

conditions . 

Noted and agreed 

11.16 The Regional Office of this 

Ministry shall monitor 

compliance of the 

stipulated conditions. The 

project authorities should 

extend full cooperation to 

the office (s) of the 

Regional Office by 

furnishing the requisite 

date /information/ 

monitoring reports. 

Noted and agreed 

11.17 Any appeal against this EC 

shall lie with the National 

Green Tribunal, if 

preferred, within a period 

of 30 days as prescribed 

under Section 16 of 

National Green Tribunal 

Act,2010. 

Noted and agreed 

 



ANNEXURES 
  



Annexure I: CER Details and Expense 

  



 

 

 

GREENBELT 

DEVELOPMENT  

&  

 CSR & CER ACTIVITIES 
 

 

 

 

 

 

 



 

LIST OF ACTIVITIES UNDER CSR AND GREENBELT DEVELOPMENT 

▪ GREEN BELT DEVELOPMENT AND BOUNDARYWALL_WHITE WASHING & PAINTING WORK  
AT ACHHOLI MUKTIDHAM 

▪ GREENBELT DEVELOPMENT AT URLA MUKTIDHAM SITTING ARRANGEMENT UNDER CSR 
▪ GREENBELT DEVELOPMENT AND WHITE WASHING & PAINTING WORK AT RAWABHATA 

MUKTIDHAM 
▪ GREENBELT DEVELOPMENT AT URKURA SITE ON ALLOTED GOVT. LAND. 
▪ GREENBELT DEVELOPMENT AT BIRGAOV MUKTIDHAM  
▪ ACHHOLI SHEETLA TALAB_PACHARIKARAN AND GAHARIKARAN 
▪ SHULABH SHOUCHALAY BY HIRA GROUP 
▪ AAKANKSHA LIONS SCHOOL FOR MENTALLY HANDICAPPED_UNDER HIRA CSR FOUNDATION 
▪ CANCER SCREENING VAN BALCO HOSPITAL _UNDER HIRA CSR FOUNDATION 
▪ ENGLISH EDUCATION PROJECT FOR PRIMARY AND MIDDLE SCHOOL-STEP UP FOR INDIA  
▪ _UNDER HIRA CSR FOUNDATION 
▪ F-95 ADVANCE PHYSIOTHERAPY & RESEARCH CENTRE (A UNIT OF HIRA CSR FOUNDATION) 
▪ OLD AGE HOME GOMCHI (MAA GODAWARI ANAND VRIDHASHRAM)_UNDER HIRA CSR 

FOUNDATION 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

GREEN BELT DEVELOPMENT AT ACHHOLI MUKTIDHAM 

 

 

 



 

GREEN BELT DEVELOPMENT AT ACHHOLI MUKTIDHAM 

 



 

BOUNDARYWALL_WHITE WASHING & PAINTING WORK AT ACHHOLI MUKTIDHAM 

 

 

 



 

GREENBELT DEVELOPMENT AT URLA MUKTIDHAM 

 



 

GREENBELT DEVELOPMENT AT URLA MUKTIDHAM 



 

SITTING ARRANGEMENT AT URLA MUKTIDHAM UNDER CSR

 

 

 



 

GREENBELT DEVELOPMENT AT RAWABHATA MUKTIDHAM 

 

 



 

GREENBELT DEVELOPMENT AT RAWABHATA MUKTIDHAM 

 

 

 



 

CSR ACTIVITIES _WHITE WASHING & PAINTING WORK AT RAWABHATA MUKTIDHAM 

 

 

 



 

CSR ACTIVITIES _WHITE WASHING & PAINTING WORK AT RAWABHATA MUKTIDHAM 

 

 



 

GREENBELT DEVELOPMENT AT URKURA SITE ON ALLOTED GOVT. LAND 

 

 

 



 

 

 

 

 

 

 

 



 

GREENBELT DEVELOPMENT AT URKURA SITE ON ALLOTED GOVT. LAND  

 

 



 

GREENBELT DEVELOPMENT AT BIRGAOV MUKTIDHAM  

  
 
 

 

 

 

 

 



 

  
 

 

 

 
  



 

  
 
 

 
 

 

 

 

 
 
 

 
 

 

 

 

 

 

 

 



 

ACHHOLI SHEETLA TALAB_PACHARIKARAN AND GAHARIKARAN 

 

 

 

 



 

SHULABH SHOUCHALAY BY HIRA GROUP 

AT BAJAR CHOWK ACCHOLI AT NEAR SHEETLA TALAB 

  
AT NEAR BIRGAOV CANAL 

 
 

 

 

 

 

 



 

Aakanksha Lions School for Mentally Handicapped_Under HIRA CSR FOUNDATION 

 

 

 

 

 

 

 

 



 

Cancer Screening Van Balco Hospital _UNDER HIRA CSR FOUNDATION 

 



 

Cancer Screening Van Balco Hospital _UNDER HIRA CSR FOUNDATION 

 

 

 

 

 

 

 

 

 

 



 

Old Age Home Gomchi (Maa Godawari Anand Vridhashram)_UNDER HIRA CSR FOUNDATION 

 

 



 

English Education Project for Primary and Middle School-Step Up For India  
_UNDER HIRA CSR FOUNDATION 

 
 
 



 

F-95 Advance Physiotherapy & Research Centre (A Unit of HIRA CSR Foundation) 

 



CER/CSR Expenditure for Unit II FY 2025-26 

1 22/09/2025 
HIRA CSR 

FOUNDATION 
                     

15,00,000  
                    15,00,000  

BEING AMOUNT OF 
CSR FUND FOR THE 

MONTH OF SEP-2025 
VIDE RECD DTD 

15.09.2025 

    

2 24/11/2025 
SHIVASHA 

FOUNDATION, S/O 
                       

1,00,000  
 

                    1,00,000  
BEING AMOUNT 

TRANSFER AGT CSR 
FUND 

    

      
1600000    

URKURA PLANTATION 

1 26/4/2025 

CHHATTISGARH 
STATE POWER 

DISTRIBUTION CO. 
LTD. 

      10700 
ELECTRIC BILL OF 
URKURA GARDEN 
FOR MARCH-25 

  ELECTRIC BILL 

2 05-12-2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

 157 dt. 
12/05/2025 

5000 900 5900 

GREEN  BELT 
URKURA SURVEY 
GROUND WATER 

WORK 

FERRO\25-26\SO\0106 
08/05/2025 

 

3 23/05/2025 

CHHATTISGARH 
STATE POWER 

DISTRIBUTION CO. 
LTD. 

  5440   5440 
ELECTRIC BILL OF 
URKURA GARDEN 

FOR APRIL-25 
  ELECTRIC BILL 

4 26/06/2025 

CHHATTISGARH 
STATE POWER 

DISTRIBUTION CO. 
LTD. 

May-25     8160 
ELECTRIC BILL OF 
URKURA GARDEN 

FOR MAY-25 
  ELECTRIC BILL 

5 30/06/2025 
GEETA 

NURSERY(S/S) 
1696 dt. 

12/06/2025 
191934   191934 

 KUNDA JASMIN 
25.000 NOS @ Rs 

40.00 Per NOS    
FERRO\25-26\PO\0392   



,MADHU KAMINI 15 
X 16 25.000 NOS @ 
Rs 40.00 Per NOS    

,PELTA FORM 13X13 
500.000 NOS @ Rs 

60.00 Per NOS    
,GULMOHAR (RED) 

SIZE: 15X16 600.000 
NOS @ Rs 60.00 Per 

NOS    ,CONOCARPUS 
ERITUS PLANT 
2500.000 NOS 

6 28/07/2025 

CHHATTISGARH 
STATE POWER 

DISTRIBUTION CO. 
LTD. 

Jun-25 5470   5470 
ELECTRIC BILL OF 
URKURA GARDEN 

FOR JUNE-25 
    

7 29/08/2025 

CHHATTISGARH 
STATE POWER 

DISTRIBUTION CO. 
LTD. 

Jul-25 26210   26210 
ELECTRIC BILL OF 
URKURA GARDEN 

FOR JULY-25 

  

8 26/09/2025 

CHHATTISGARH 
STATE POWER 

DISTRIBUTION CO. 
LTD. 

Aug-25 10530   10530 

BEING AMOUNT OF 
ELECTRICITY BILL OF 

URKURA GARDEN 
FOR AUGUST-25 FOR 

500 UNITS 

  

9 27/10/2025 

CHHATTISGARH 
STATE POWER 

DISTRIBUTION CO. 
LTD. 

SEP-2025 
18/10/2025 

4360   4360 

BEING AMOUNT OF 
ELECTRICITY BILL OF 

URKURA GARDEN 
FOR AUGUST-25 FOR 

500 UNITS 

  

10 28/11/2025 

CHHATTISGARH 
STATE POWER 

DISTRIBUTION CO. 
LTD. 

  7080  7080 
BEING AMOUNT OF 
ELECTRICITY BILL OF 

URKURA GARDEN 

  



FOR AUGUST-25 FOR 
500 UNITS 

      275784    

URLA MUKTIDHAM 

1 30/4/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

152 dt. 
30/04/2025 

45000 8100 53100 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0071 
30/04/2025 

  

2 31/05/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

159 dt. 
31/05/2025  

45000 8100 53100 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0071 
30/04/2025 

  

3 18/06/2025 
GEETA 

NURSERY(S/S) 
1696 dt. 

12/06/2025 
131323   131323 

CONOCARPUS 
ERITUS PLANT 

FERRO\25-26\PO\0392   

4 30/06/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

166 dt. 
30/06/2025 

45000 8100 53100 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0071 
30/04/2025 

  

5 31/07/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

174 dt. 
31/07/2025 

45000 8100 53100 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0071 
30/04/2025 

  

6 31/08/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

182 dt. 
31/08/2025 

45000 8100 53100 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0071 
30/04/2025 

 



7 30/09/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

186 dt. 
30/09/2025 

45000 8100 53100 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0071 
30/04/2025 

 

8 30.11/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

193 dt. 
30/11/2025 

90000 16200 106200 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0552 
10/11/2025 

 

      556123    

ACHHOLI MUKTIDHAM 

1 04-07-2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

150 dt. 
07/04/2025 

20000 3600 23600 

INSTALLATION & 
TESTING CHARGES 

OF DRIP IRRIGATION 
SYSTEM 

FERRO\25-26\SO\0005 
DT.05/04/2025 

  

2 30/4/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

153 dt. 
30/04/2025 

30000 5400 35400 
GREEN BELT 
PLANTATION 

FERRO\24-25\SO\0207 
27/06/2024 

  

3 31/05/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

160 dt. 
31/05/2025 

30000 5400 35400 
GREEN BELT 
PLANTATION 

FERRO\24-25\SO\0207 
27/06/2024 

  

4 30/06/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

167 dt. 
30/06/2025 

30000 5400 35400 
GREEN BELT 
PLANTATION 

FERRO\24-25\SO\0207 
27/06/2024 

  



5 31/07/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

175 dt. 
31/07/2025 

30000 5400 35400 
GREEN BELT 
PLANTATION 

FERRO\24-25\SO\0207 
27/06/2024 

 

6 30/09/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

185 dt. 
30/09/2025 

60000 10800 70800 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0402 
13/09/2025 , 

AUGUST & SEP. 

7 31/10/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

188 dt. 
31/10/2025  

30000 5400 35400 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0402 
13/09/2025 , 

 

8 30/11/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

 191 dt. 
30/11/2025 

30000 5400 35400 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0402 
13/09/2025 , 

 

      306800    

RAWABHATHA MUKTIDHAM 

1 30/4/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

154 dt. 
30/04/2025  

70000 12600 82600 
GREEN BELT 
PLANTATION 

FERRO\24-25\SO\0314 
20/08/2024 
,FERRO\24-
25\SO\0537 
11/12/2024 

  

2 31/05/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

161 dt. 
31/05/2025 

70000 12600 82600 
GREEN BELT 
PLANTATION 

FERRO\24-25\SO\0314 
20/08/2024 
,FERRO\24-
25\SO\0537 
11/12/2024 

  



3 18/06/2025 
GEETA 

NURSERY(S/S) 
1696 dt. 

12/06/2025 
65662   65662 

 KUNDA JASMIN 
25.000 NOS @ Rs 

40.00 Per NOS    
,MADHU KAMINI 15 
X 16 25.000 NOS @ 
Rs 40.00 Per NOS    

,PELTA FORM 13X13 
500.000 NOS @ Rs 

60.00 Per NOS    
,GULMOHAR (RED) 

SIZE: 15X16 600.000 
NOS @ Rs 60.00 Per 

NOS    ,CONOCARPUS 
ERITUS PLANT 
2500.000 NOS 

FERRO\25-26\PO\0392   

4 30/06/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

168 dt. 
30/06/2025 

70000 12600 82600 
GREEN BELT 
PLANTATION 

FERRO\24-25\SO\0314 
20/08/2024 
,FERRO\24-
25\SO\0537 
11/12/2024 

  

5 31/07/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

176 dt. 
31/07/2025 

70000 12600 82600 
GREEN BELT 
PLANTATION 

FERRO\24-25\SO\0314 
20/08/2024 
,FERRO\24-
25\SO\0537 
11/12/2024 

  

6 30.09.2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

184 dt. 
30/09/2025 

140000 25200 165200 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0401 
11/09/2025 , 

AUGUST & SEP. 

7 31/10/2025 
HARSHIT 

CONSTRUCTION 
AND 

189 dt. 
31/10/2025 

70000 12600 82600 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0401 
11/09/2025 , 

 



MAINTENANCE 
SERVICES 

8 30/11/2025 

HARSHIT 
CONSTRUCTION 

AND 
MAINTENANCE 

SERVICES 

192 dt. 
30/11/2025 

70000 12600 82600 
GREEN BELT 
PLANTATION 

FERRO\25-26\SO\0401 
11/09/2025 , 

 

      726462    

NIMORA MUKTIDHAM 

NO. DATE PARTY NAME  BILL NO. BASIC AMT GST 18% TOTAL AMT ITEM DESCIPTION SERVICE ORDER NO. PAYMENT TYPE 

1 10-10-2025 SILIP KUMAR UIKE 
13 DT. 

30.09.2025 
262400   262400 

GREEN BELT NIMORA 
MUKTIDHAM 

PLANTATION WORK , 
FANCING POLE 

FIXING ,BARBED 
WIRE BENDING 

,CLEANING WORK 
AND 3 NOS NEW 
GATE MAKING & 

FIXING WORK 

FERRO\25-26\SO\0299 
DT. 28.07.2025 

  

2           262400       

    TOTAL CSR 3727569    



  

  
 



Annexure II: Water Details 

  





  Project Name: Hira Ferro Alloys Ltd

  Project Address: Plot No-567b,568 And  553-b, Village-achholi

  Town: Birgaon (m) Block: Dharsiwa

  District: Raipur State: Chhattisgarh

  Pin Code:

  Communication Address: Plot No- 490/1, 491/2, Urla Industrial Area, Urla Raipur Chhattisgarh, Urla 
Industrial Complex, Dharsiwa, Raipur, Chhattisgarh - 492003

  Address of CGWB Regional Office : Central Ground Water Board North Central Chhattisgarh, 2nd Floor, Lk Corporate 
And Logistic Park, Dhamtari Road, Nh-30, Dumartarai, Raipur, Chhattisgarh - 
492015

1. NOC No.: CGWA/NOC/IND/REN/1/2024/10003 2. Date of Issuence 04/10/2024

3. Application No.: 21-4/670/CT/IND/2017 4. Category:
(GWRE 2023)

Critical

5. Project Status: Existing Ground Water 6. NOC Type: Renewal

7. Valid from: 23/09/2024 8. Valid up to: 22/09/2027

9. Ground Water Abstraction Permitted:

Fresh Water Saline Water Dewatering Total

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

100.00 36500.00 100.00 36500.00

10. Details of ground water abstraction /Dewatering structures

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

Abstraction Structure* 0 0 3 0 0 0 0 0 0 0 0 0
*DW- Dug Well; DCB-Dug-cum-Bore Well; BW-Bore Well; TW-Tube Well; MP-Mine Pit;MPu-Mine Pumps

11. Ground Water Abstraction/Restoration Charges paid (Rs.): 438000.00

12. Environment Compensation (if applicable) paid (Rs.): 0.00

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

No. of Piezometers Monitoring Mechanism

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

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

Total Existing No.:3 Total Proposed No.:0

भारत सरकार
ÿĕ Ěİƅ मŃũाĕय

ÿĕ सŃसाधन, नदी विकास
õर úŃúा सŃरƗĆ विभाú

कĸȾीय भĳवम ÿĕ ŮावधकरĆ
Government of India 
Ministry of Jal Shakti

Department of Water Resources,
River Development & Ganga Rejuvenation

Central Ground Water Authority

            

18/11, जामिगर�हाêस~�मािनसŃह�रļĄ~�िé�नĉʟी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
________________________
čािी�बचाये�– जीवि�बचाये

SAVE WATER - SAVE LIFE



 (Compliance Conditions given overleaf)

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

            

18/11, जामिगर�हाêस~�मािनसŃह�रļĄ~�िé�नĉʟी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
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Validity of this NOC shall be subject to compliance of the following conditions: 

Mandatory conditions:

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

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

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

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

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

6)   In case of mining project the firm shall submit water quality report of mine discharge/ seepage from Govt. approved/ NABL accredited lab. 

7)   The firm shall report compliance of the NOC conditions online in the website (www.cgwa-noc.gov.in) within one year from the date of issue of this NOC.

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

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

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

 General conditions:

11)   No additional ground water abstraction and/or de-watering structures shall be constructed for this purpose without prior approval of the Central Ground Water Authority (CGWA). 

12)   The proponent shall seek prior permission from CGWA for any increase in quantum of groundwater abstraction (more than that permitted in NOC for specific period). 

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

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

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

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

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

18)   Unexpected variations in inflow of ground water into the mine pit, if any, shall be reported to the concerned Regional Director, Central Ground Water Board.

19)   In case of violation of any NOC conditions, the applicant shall be liable to pay the penalties as per Section 16 of Guidelines.

20)   This NOC does not absolve the proponents of their obligation / requirement to obtain other statutory and administrative clearances from appropriate authorities. 

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

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

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

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

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

26)   In case of new infrastructure projects having ground water abstraction of more than 20 m3/day, the firm/entity shall ensure implementation of dual water supply system in the projects. 

27)   In case of infrastructure projects, paved/parking area must be covered with interlocking/perforated tiles or other suitable measures to ensure groundwater infiltration/harvesting. 

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

29)   The NOC issued is conditional subject to the conditions mentioned in the Public notice dated 27.01.2021 failing which penalty/EC/cancellation of NOC shall be imposed as the case may be. 
30)   This NOC is issued subject to the clearance of Expert Appraisal Committee (EAC) (if applicable). 
31)   In the self-compliance report, the PP shall submit details of Drilling Agency/ Agencies, which has/ have constructed BW(s)/ TW(s) along with undertaking to the effect that all necessary measures 
have been taken as per directions of Hon’ble Supreme Court provided in Annexure-VII of guidelines dated 24.09.2020 in respect of abandoned/ failed BW(s)/ TW(s)/Piezometer(s), if any. The PP is 
advised to engage registered drilling agency/ agencies. In the event of any mishap/ unfortunate incident due to negligence in taking measures for prevention of accident due to falling in Bore Well, both 
PP and concerned drilling agency shall jointly be held responsible and penal action as per extant Government rules shall be taken. 

(Non-compliance of the conditions mentioned above is likely to result in the cancellation of NOC and legal action against the proponent.) 
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CENTRAL GROUND WATER AUTHORITY
Department of Water Resources, River Development and Ganga Rejuvenation

Ministry of Jal Shakti, Govt. of India

  Receipt
(As per the guideline Gazette Notification S.O. 3281(E) regarding the New Guidelines dated 24.09.2020 of CGWA, MoJS, Govt. of India)

https://cgwa-noc.gov.in

 Application No,: 21-4/670/CT/IND/2017 Date of Issuence:04/10/2024

 Name of Firm: HIRA FERRO ALLOYS LTD

 AppType Category: Iron Steel bar

 Application Type: Industrial

 PAN/GSTIN No. of Firm/Individual:  / 

S
N

Description Amount (Rs.)

1. Application Processing Fee 5000.00

2. Ground Water Abstraction charges 438000.00

3. Ground Water Restoration charges 0

4. Environmental Compensation Charges (ECRGW) (Date From  to ) Days- 
5. Penalty for non-Compliance of NOC conditions

Condition to be mentioned
6. Adjustment Charges

7. Rebate 

8. Charges for correction/modification in the existing issued No Objection Certificate

S.No. Description Rate

(i) Change in User ID Rs. 1000

(ii) Change in firm Name Rs. 5000

(iii) Extension of No Objection Certificate Rs. 5000

(iv) Issuance of duplicate No Objection Certificate Rs. 5000

(v) Issuance of corrigendum to No Objection 
Certificate

Rs. 5000

(vi) Any other items/correction etc. Rs. 500

      Rs. Rupees Four Lakh Forty Three Thousand Only 443000.00

 This is an system generated invoice, hence, does not require ink signed.
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 Term and conditions:
      
       i.   All disputes are subject to Delhi Jurisdiction.
       ii.   Any complaint in regard to the rates will not be entertained.
                                                                                                                                                                                                        
                                                                                                                                                                                                             Member-Secretary
                                                                                                                                                                                                             CGWA, New Delhi



 

Water Balance Diagram for Manufacturing Unit II and Captive Power Plant 

























































Annexure III: LCA Report 
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1 Executive Summary 

This study was undertaken to assess the life cycle impact of Ferro Alloys production within the manufacturing 
process, analysing its environmental and resource implications from cradle to gate. 

Environmental assessments for the production of Si-Mn, Fe-Mn, Fe-Si, Pig Iron, and Ferro Alloys (Si-Mn/Fe-Mn) using 
Ferro Melt Induction Furnaces typically focus on plant uptake and emissions. However, incorporating Life-Cycle 
Assessment (LCA) provides a more thorough evaluation by also considering the impacts throughout the production 
process. Therefore, utilizing LCA in product development, alongside traditional methods, is recommended for a more 
comprehensive assessment. 

The results of the life cycle assessment for producing 1 ton of each product at the proposed expansion of the Ferro 
Alloys Production Unit of M/s Hira Ferro Alloys Limited, situated in Urla Industrial Area, Accholi Village, Raipur Tehsil, 
and District, Chhattisgarh, are detailed in the following chapters.  
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2 Introduction   

In the production of Si-Mn, Fe-Mn, Fe-Si, Pig Iron and Ferro Alloys (Si-Mn/Fe-Mn), we have analysed both overall unit 
emissions and per-product emissions and evaluated the total emissions associated with production. The impacts of 
these emissions are discussed in the following study. 

LCA Framework: 

Goal and Scope definition is the LCA phase in which the aim of the study, and in relation to that, the breadth and 
depth of the study is established as per ISO 14044. It is the first phase of an LCA. The goal of the study includes the 
purpose of the study. The scope of the study includes function, functional unit, and reference flow, initial choices 
(system boundaries, data categories, inputs and outputs, data quality, critical review), critical review and other 
procedural aspects. 

Life Cycle Assessment (LCA) is a step-by-step process for computing the lifetime environmental impact of a product 
or service. The complete process of LCA includes goal and scope definition, inventory analysis, impact assessment, 
and interpretation. The process is naturally iterative as the quality and extensiveness of data and its credibility is 
constantly being verified. 

Life Cycle Inventory (LCI), which is the data collection portion of LCA. LCI is the straight-forward accounting of 
everything involved in the “system” of interest. It consists of detailed tracking of all the flows in and out of the 
product system, including raw resources or materials, energy by type, water, and emissions to air, water and land by 
specific substance. This kind of analysis can be extremely complex and may involve dozens of individual unit 
processes in a supply chain (e.g., the extraction of raw resources, various primary and secondary production 
processes, transportation, etc.) as well as hundreds of tracked substances. 

Life Cycle Impact Assessment (LCIA). In LCIA, the inventory is analysed for environmental impact. For example, 
manufacturing a product may consume a known volume of natural gas (this data is part of the inventory); in the LCIA 
phase, the global warming impact from combustion of that fuel is calculated. There are various methods globally for 
categorizing and characterizing the life cycle impact of the flows to and from the environment, which can somewhat 
complicate the comparability of different LCA studies.  

Figure 2-1 Life Cycle Assessment steps: goal and scope definition, life cycle inventory, life cycle impact assessment 
and interpretation 
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3 Methodology 

This study was carried out to assess the life cycle impact of the 5 products to be manufactured at the facility.  

1. Si-Mn 
2. Fe-Mn 
3. Fe-Si 
4. Pig Iron  
5. Ferro Alloys (Si-Mn/Fe-Mn) 

3.1 Software and Database Details 

To evaluate the entire synthesis holistically, detailed foreground data and background data are necessary. In Figure 
3.1, the system boundary is shown schematically. Data regarding the production process and mass balance steps 
were obtained. All processes were modelled by considering the Ecoinvent version 3.11 database on SimaPro 
Software. In cases where no database was available, reference published literature was used to create the reference 
flows and processes. Life cycle impact assessment (LCIA) was conducted by applying the LCIA methodology CML IA 
Baseline World 2000 for characterizing human toxicological and ecotoxicological impacts of emissions. 

The inventory database comprises of input and output flows from different product systems including material, 
resources, energy and emission flows. The input inventory is based on the manufacturing data provided by the 
proponent and the LCA database available. The inventory was classified into the following groups: input materials, 
waste material and products & by-products. 

3.2 Goal and scope  

The goal of this LCA study is to study the impacts of the production of 5 products for the proposed establishment of 
M/s Hira Ferro Alloys Limited. 

3.3 Functional Unit  

A functional unit describes a quantity of a product or product system on the basis of the performance it delivers in its 
end-use application. Functional units are foundational to LCA, as they enable objective comparisons across different 
products or systems that serve the same final function. For comparing the impact of products, a constant parameter 
is required for both materials, i.e. to achieve apple to apple comparison.  The functional unit set was the production 
of 1 ton of the product.  

3.4 System boundary   

The LCA study included impact of the processes included in the life cycle of a product. This study was carried out 
from ‘cradle to gate’ that included the extraction and procurement of raw materials required for the production of 
chemicals, transportation of these raw materials to the production site, and manufacturing of the chemicals and its 
packaging and other secondary impacts of the distribution of the chemicals to different locations and end use of the 
product. 

Figure 2-1 shows all the processes that are included while performing LCA. The waste generated after the use of 
products is not considered under the scope of the present study. All the raw material and the energy consumption at 
all stages in the product's life cycle is considered while calculating its impact on the environment.   



M/S HIRA FERRO ALLOYS LIMITED, URLA                                            LIFE CYCLE IMPACT ASSESSMENT REPORT 

System Boundary 

The system boundary definition is necessary in order to outline the processes which will be involved in, or omitted 
from the entire analysis. Depending on the start point and endpoint of the system boundary it will be defined as 
either of the following: cradle to grave, cradle to gate, gate to gate, gate to grave etc. Following Figure 3-1 illustrates 
the system boundary types. 

For this study, a cradle-to-gate approach is followed, for the products which includes the environmental aspects and 
potential impacts throughout a product's life cycle from raw materials transportation, energy production chain, use 
and waste generation, production of the product, process wastes. The end use of the product is not considered. 

Figure 3-1: System Boundaries in LCA 
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3.5 Life Cycle Inventory  

Life Cycle Inventory (LCI) analysis involves creating an inventory of flows from and to nature (ecosphere) for a 
product system. It is the process of quantifying raw material and energy requirements, atmospheric emissions, land 
emissions, water emissions, resource uses and other releases over the life cycle of a product or process. In other 
words, it is the aggregation of all elementary flows related to each unit process within a product system.  
To develop the inventory, it is often recommended to start with a flow model of the technical system using data on 
inputs and outputs of the product system. The flow model is typically illustrated with a flow diagram that includes 
the activities that are going to be assessed in the relevant supply chain and gives a clear picture of the technical 
system boundaries. Generally, the more detailed and complex the flow diagram, the more accurate the study and 
results. The input and output data needed for the construction of the model is collected for all activities within the 
system boundary, including from the supply chain (referred to as inputs from the techno sphere). 
 

3.6 Life cycle Impact Analysis  

Life Cycle Inventory analysis is followed by life cycle impact assessment (LCIA). This phase of LCA is aimed at 
evaluating the potential environmental and human health impacts resulting from the elementary flows determined 
in the LCI. The ISO 14040 and 14044 standards require the following mandatory steps for completing an LCIA:   

The Mandatory steps are selection, classification and characterization.   

Selection includes choice of impact categories, category indicators, and characterization models. The impacts should 
be relevant to the geographical region of the study and justification for each chosen impact should be discussed. 
Often times in practice, this is completed by choosing an already existing LCIA method (e.g. CML-IA which is used for 
this study. It is an LCA methodology developed by the Center of Environmental Science (CML) of Leiden University in 
The Netherlands.  In classification of inventory results, the LCI results are assigned to the chosen impact categories 
based on their known environmental effects. In practice, this is often completed using LCI databases or LCA 
software. Common impact categories include Global Warming, Ozone Depletion, Acidification, Human Toxicity, etc.   

Characterization, which quantitatively transforms the LCI results within each impact category via "characterization 
factors" (also referred to as equivalency factors) to create "impact category indicators." In other words, this step is 
aimed at answering "how much does each result contribute to the impact category?" A main purpose of this step is 
to convert all classified flows for an impact into common units for comparison. For example, for Global Warming 
Potential, the unit is generally defined as CO2-equiv or CO2-e (CO2 equivalents) where CO2 is given a value of 1 and all 
other units are converted respective to their related impact.   
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Table 3.1: Impact categories and category indicators 

Indicators Impact Category Unit Description 

Midpoint 
Indicators 

Global warming 
potential (GWP 100a) 

kg CO2eq Indicator of potential global warming due to emissions 
of greenhouse gases into the air.   

Terrestrial ecotoxicity Kg 1,4-DBeq Impact on land-dependent organisms and their 
environment 

Human Toxicity kg 1,4-DBeq 
Impact on humans of toxic substances emitted to the 
environment and divided into non-cancer and cancer-
related toxic substances.  

Freshwater aquatic 
ecotoxicity 

kg 1,4-DBeq Impact on freshwater organisms of toxic substances 
emitted to the environment.  

Acidification kg SO2eq 
Indicator of the potential acidification of soils and 
water due to the release of gases such as nitrogen 
oxides and sulphur oxides  

Eutrophication kg PO4
3-eq 

An indicator of the enrichment of the freshwater 
ecosystem with nutritional elements, due to the 
emission of nitrogen or phosphorus-containing 
compounds  

 

3.7 Interpretation  

Life cycle interpretation is a systematic technique to identify, quantify, check, and evaluate information from the 
results of the life cycle inventory and/or the life cycle impact assessment. The results from the inventory analysis and 
impact assessment are summarized during the interpretation phase. The outcome of the interpretation phase is a 
set of conclusions and recommendations for the study.   

A key purpose of performing life cycle interpretation is to determine the level of confidence in the final results and 
communicate them in a fair, complete, and accurate manner. Interpretation begins with understanding the accuracy 
of the results, and ensuring they meet the goal of the study. This is accomplished by identifying the data elements 
that contribute significantly to each impact category, evaluating the sensitivity of these significant data elements, 
assessing the completeness and consistency of the study, and drawing conclusions and recommendations based on a 
clear understanding of how the LCA was conducted and the results were developed.  

Specifically, the goal of the LCA interpretation phase is to identify the activities that have the most environmental 
negative impact on land, sea, and air resources. Once the identification is done mitigation measures for the same 
may be recommended for the reduction of these impacts.  
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4 Project Details 

4.1 Project description 

M/s Hira Ferro Alloys Limited manufacturing unit has proposed Si-Mn, Fe-Mn, Fe-Si, Pig Iron, and Ferro Alloys (Si-
Mn/Fe-Mn) production at Urla, Chhattisgarh. The total production capacity of the plant will be 91,800 TPA Si-Mn, 
1,27,000 TPA Fe-Mn, 41,600 TPA Fe-Si and 1,33,500 TPA Pig Iron. 

The project will be involved in the production of Si-Mn, Fe-Mn, Fe-Si, and Pig Iron. Following is the list of proposed 
products considered for LCA analysis.  

Table 4.1 List of proposed products and production details 

Sr. No Name of Product 
Proposed capacity  

(Ton/ Annum) 
1 Si-Mn 91,800 
2 Fe-Mn 1,27,000 
3 Fe-Si 41,600 
4 Pig Iron 1,33,500 

5 
Ferro Alloys (Si-Mn/Fe-Mn) by Ferro-Melt Induction 
Furnace 9,000 
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5 LCA and LCIA  

5.1 Goal and Scope 

 Goal 5.1.1

1) To ascertain the emissions and their impacts from the production process of 5 products at the Chhattisgarh 
Unit of M/s Hira Ferro Alloys Limited to be located at Urla Industrial Area, Chhattisgarh 

2) To assess the reductions achieved due to the different mitigation measures in the midpoint impact 
categories 

 Scope 5.1.2
The function of the system is the production of Ferro Alloys. The functional unit thus is considered as production of 1 
ton of product.  

 System Boundary 5.1.3

This study covers the raw material transportation to the manufacturing site, the production process of the process, 
downstream transportation of the product. This study excludes the packaging at the user's side and the product 
packaging disposal after use. 

Figure 5-1 System Boundary 
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 Data Assumptions 5.1.4

The preliminary assumptions are based on the stages and impact categories selected as well as general assumptions 
about the future stages of the life cycle, e.g., disposal routes, types of transport etc. Following are the specific LCA 
assumptions for this study: 

 Transport distances for raw materials are based on the data provided in by the client. 
 For upstream transportation of raw materials and downstream transportation of the product, a freight lorry 

with a 7.5 to 16-ton capacity and Euro 6 standards (equivalent to Indian Bharat Stage VI) from the Ecoinvent 
database is considered for study. 

 For hazardous waste transport, a freight lorry with a 3.5 to 7-ton capacity and Euro 6 standards (equivalent 
to Indian Bharat Stage VI) from the Ecoinvent database is considered for study. 

 For upstream transportation of raw materials freight, sea, container ship from the Ecoinvent database is 
considered for study.  

 For downstream transportation of the final product, the road transport distance is considered to be 500 km. 
 For hazardous waste transportation, the road transport distance is considered to be 50 km. 
 Embodied carbon of raw materials (Scope 3 – Category 1) used in production is not considered in this 

assessment. 
 Embodied carbon and Background emissions of solar panels used for renewable electricity production is not 

considered in this assessment. The emissions from energy generation from solar panels are considered with 
null emissions. 

 The electricity mix data in the Ecoinvent 3.11 database used in SimaPro 10.2 is country and region-specific 
for the Western Grid of India, which is used for the study.  

 The power Consumption (kWh) Per ton of product is considered as per the data provided in by the client.  
 Captive power generation will be regulated within the complex after prioritizing power generated in the 

plant, with minimal reliance on the State grid for electricity supply. Therefore, Reject coal / Coal are 
considered as fuel source for electricity in process. 

 For electricity generation in a 1 MW captive power plant, total 1.9 ton/MWh of fuel is considered from the 
EIA Report. Reject coal, (75%) and F grade Coal (25%) were considered as fuel inputs. A separate process for 
CPP-based electricity generation was created in the SimaPro software using the Ecoinvent 3.11 database, 
with inputs added based on the required electricity output. 

 In the SimaPro software for proposed case, it is considered that 60% of the electricity is generated from a 
Captive Power Plant, 2% is sourced from the electricity grid while 38% is sourced from solar energy. 

 In emissions to air, the emissions from fuel consumption and the emissions from the process are considered. 
 The packaging material is not considered part of the cargo, as it is transported in covered trucks only. 
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5.2 Life Cycle Analysis 

The life cycle analysis of the 05 products was done using LCIA methodology (CML IA Baseline World 2000). The result 
of each product is shown below: 

 Si-Mn 5.2.1

The total production capacity is 91,800 ton/Annum.  

Table 5-1 Mass Balance of the Product Si-Mn Proposed Case Manufacturing Process 

Mass flow MT 
   Output MT 

Mass Flow 
Coal 1.38 → 

Formation of 
Product Si-Mn 
proposed case 

→ Si-Mn 1 

Reject Coal 3.12 → → Carbon dioxide(kg) 5352.59 

Non-Mass 
Flow 

Electricity from CPP 
(kWh) 

2190.00 → → Methane(kg)  0.57 

Electricity from CSPDC 
(kWh) 

73 → → Nitrous Oxide(kg) 0.08 

Electricity from Solar 
(kWh) 

1387 →    

Road Transport 
(upstream) (tkm) 

899.1 →  
 

 Sea transport 
(upstream) (tkm) 18764.69 →   

 Transport (downstream) 
(tkm) 500 → 

 
 

 Hazardous 
(downstream) (tkm) 50 → 
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Figure 5-2 Impact categories of life cycle of 1ton of Si-Mn Proposed Case 
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Analyzing 1 ton 'Si-Mn Proposed case.'; 
Method: CML-IA baseline V3.11 / World 2000 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Si-Mn Proposed case Electricity from
CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Si-Mn Proposed case.
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Table 5-2 LCIA Result of 1 ton of Si-Mn Proposed Case 

Impact category To be 
considered 

in scope 
(1,2 or 3) 

Global 
warming 
potential 

(GWP 100a) 

Human 
Toxicity 

Fresh water 
aquatic 

ecotoxicity 
Terrestrial 
ecotoxicity 

Acidification Eutrophication 

Unit kg CO2 eq kg 1,4-DB 
eq 

kg 1,4-DB eq Kg 1,4-
DBeq 

kg SO2 eq kg PO4
3-eq 

Si-Mn (Direct 
Emissions from fuel 
combustion) 

1 6085.15 0.88 0.00 0.00 10.98 0.02 

Transport Road 
(upstream) (tkm) 

3 226.60 98.00 60.92 0.76 0.43 0.16 

Transport Sea 
(upstream) (tkm) 3 191.19 84.77 35.10 1.56 4.50 0.51 

Transport Road 
(downstream) (tkm) 3 126.01 54.50 33.88 0.42 0.24 0.09 

Hazardous Waste 
Transport 
(downstream) (tkm) 

3 30.29 13.85 9.53 0.11 0.06 0.02 

Electricity from CPP 
(kWh) 

3 1645.91 1384.58 2302.67 2.46 13.06 14.11 

Electricity from 
CSPDC (kWh) 
(Embodied energy of 
fuel) 

2 94.92 50.29 62.82 0.20 0.37 0.34 

Electricity from Solar 
(kWh) Savings 0.00 0.00 0.00 0.00 0.00 0.00 

Total  8,400.07 1,686.87 2,504.91 5.51 29.65 15.25 
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Figure 5-3 Carbon footprint Emissions and classifications per for Life Cycle of 1ton Si-Mn Proposed Case 

 

 

Table 5-3 Scoping of Si-Mn Proposed Case for 1 ton  

Scoping Emissions in kgCO2eq Percent contribution Contributing Parameter 

Scope 1 6085.15 72% 
Reject Coal/ Coal fuel combustion direct 

emissions for the generation of electricity & 
Process Emission 

Scope 2 94.92 1% Purchased Electricity from Grid supply 

Scope 3 2220.00 26% Reject Coal/ Coal embodied energy, Upstream 
and Downstream Transportation. 

Total 8,400.07 100.00%  
  
Interpretation of Results: 
The major contributors to the overall GWP are: 

1. Direct emissions from Coal/ Rejected Coal combustion releases a major source of carbon dioxide (CO2) 
emissions, a greenhouse gas that contributes to global warming and climate change. Additionally, it releases 
various air pollutants such as sulfur dioxide (SO2), nitrogen oxides (NOx), particulate matter (PM), and 
mercury (Hg). These pollutants contribute to smog formation, acid rain, respiratory issues, and ecosystem 
damage.  
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Analyzing 1 ton 'Si-Mn Proposed case.'; 
Method: IPCC 2021 GWP100 (incl. CO2 uptake) V1.03 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Si-Mn Proposed case Electricity from
CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U
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2. Electricity generation in captive power plants (CPP) using coal and rejected coal leads to high greenhouse gas 
emissions due to the carbon-intensive nature of the fuels. Rejected coal has lower energy content, which 
requires burning larger quantities, increasing emissions. Additionally, upstream activities like mining and coal 
washing add background emissions. Process emissions are also substantial because of combustion 
inefficiencies and higher pollutants from rejects. Overall, the combination of raw material properties, 
background emissions, and combustion inefficiencies makes this electricity generation method a significant 
emitter of greenhouse gases. 

3. Transportation: Due to the large quantity of raw materials, transportation emissions are high. The 
combustion of fossil fuels in vehicles, such as gasoline and diesel, releases carbon dioxide (CO2) and other 
greenhouse gases (GHGs) into the atmosphere, contributing to global warming and climate change. 
Additionally, transportation constitutes a substantial portion of global energy consumption, mainly derived 
from fossil fuels. 

 

Figure 5-4 Carbon footprint Emissions and classifications per for Life Cycle of 1ton Si-Mn Base Case 
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Analyzing 1 ton 'Si-Mn Base Case.'; 
Method: IPCC 2021 GWP100 (incl. CO2 uptake) V1.03 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Si-Mn Base case Electricity from CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Si-Mn Base Case.
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Table 5-4 Scoping of Si-Mn Base Case for 1 ton  

Scoping Emissions in kgCO2eq Percent contribution Contributing Parameter 

Scope 1 7968.90 65% 
Reject Coal/ Coal fuel combustion direct 
emissions for the generation of electricity & 
Process Emission 

Scope 2 126.12 1% Purchased Electricity from Grid supply 

Scope 3 4259.47 34% 
Reject Coal/ Coal embodied energy, 
Upstream and Downstream Transportation. 

Total 12,354.50 100%  
  

Table 5-5:Product Life Cycle Stagewise Results of Si-Mn Proposed Case 

Sr. No. Life Cycle Stages 
Global 

warming 
(GWP100a) 

Human 
toxicity 

Freshwater 
aquatic 
ecotox. 

Terrestrial 
ecotoxicity Acidification Eutrophication 

  Unit kg CO2 eq 
kg 1,4-DB 

eq kg 1,4-DB eq 
kg 1,4-DB 

eq kg SO2 eq kg PO4
3-eq 

Raw Material Processing & Raw Material Transport 

1 
Raw material–

Transport 
226.60 98.00 60.92 0.76 0.43 0.16 

2 
Raw material–

Transport by sea 
191.19 84.77 35.10 1.56 4.50 0.51 

3 Reject Coal/ Coal 
Embodied Energy 

1645.91 1384.58 2302.67 2.46 13.06 14.11 

Manufacturing Process 

4 

Reject Coal/ Coal 
combustion for 

the generation of 
electricity & 

Process Emission 

6085.15 0.88 0.00 0.00 10.98 0.02 

5 Electricity from 
Supply Grid 94.92 50.29 62.82 0.20 0.37 0.34 

Downstream Transportation 

6 

Product - 
Downstream 

Transportation by 
Road 

126.01 54.50 33.88 0.42 0.24 0.09 

7 
Hazardous Waste 
Transportation by 

Road 
30.29 13.85 9.53 0.11 0.06 0.02 
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Figure 5-5 Process Flow for Si-Mn in SimaPro 
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 Fe-Mn  5.2.2

The total production capacity is 1,27,000 ton/Annum. 

Table 5-6:Mass Balance of the Fe-Mn Proposed Case Manufacturing Process 

 

Mass flow MT 
   Output MT 

Mass 
Flow 

Coal 0.74 → 

Formation 
of Product 

Fe-Mn 
proposed 

case 

→ Fe-Mn 1 
Reject Coal 2.22 → → Carbon dioxide(kg) 3812.80 

Non-
Mass 
Flow 

Electricity from CPP (kWh) 1560.00 → → Methane(kg)  0.40 

Electricity from CSPDC 
(kWh) 

52 → → Nitrous Oxide(kg) 0.06 

Electricity from Solar (kWh) 988 
    

Transport (upstream) (tkm) 757.1 →  
 

Sea transport (upstream) 
(tkm) 

21505.36 →  
 

Transport (downstream) 
(tkm) 

500 → 

 
 

Hazardous (downstream) 
(tkm) 

40 → 
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Figure 5-6 Impact categories of life cycle of 1ton of Fe-Mn Proposed Case 
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Analyzing 1 ton 'Fe-Mn Proposed case.'; 
Method: CML-IA baseline V3.11 / World 2000 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Fe-Mn Proposed case Electricity from
CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Fe-Mn Proposed case.
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Table 5-7 LCIA Result of 1 ton of Fe-Mn Proposed Case 

 

Impact category To be 
considered 

in scope 
(1,2 or 3) 

Global 
warming 
potential 

(GWP 100a) 

Human 
Toxicity 

Fresh water 
aquatic 

ecotoxicity 
Terrestrial 
ecotoxicity 

Acidification Eutrophication 

Unit kg CO2 eq kg 1,4-DB 
eq 

kg 1,4-DB eq Kg 1,4-
DBeq 

kg SO2 eq kg PO4
3-eq 

Fe-Mn proposed case 
(Direct Emissions 
from fuel 
combustion) 

1 4516.30 0.85 0.00 0.00 10.68 0.02 

Transport Road 
(upstream) (tkm) 3 465.52 201.34 125.15 1.56 0.89 0.32 

Transport Sea 
(upstream) (tkm) 3 270.83 120.08 49.72 2.21 6.38 0.72 

Transport Road 
(downstream) (tkm) 

3 126.01 54.50 33.88 0.42 0.24 0.09 

Hazardous Wate 
Transport 
(downstream) (tkm) 

3 27.26 12.46 8.57 0.10 0.05 0.02 

Electricity from CPP 
(kWh) 

3 1171.13 985.18 1638.44 1.75 9.29 10.04 

Electricity from 
CSPDC (kWh) 
(Embodied energy of 
fuel) 

2 67.61 35.82 44.75 0.14 0.26 0.24 

Electricity from Solar Savings 0.00 0.00 0.00 0.00 0.00 0.00 
Total  6,644.67 1,410.24 1,900.51 6.18 27.80 11.45 
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Figure 5-7 Carbon footprint Emissions and classifications per for Life Cycle of 1ton Fe-Mn Proposed Case 

 

Table 5-8 Scoping of Fe-Mn Proposed Case for 1 ton 

Scoping Emissions in kgCO2eq Percent contribution Contributing Parameter 

Scope 1 4516.30 68% 
Reject Coal/ Coal fuel combustion direct 
emissions for the generation of electricity & 
Process Emission 

Scope 2 67.61 1% Purchased Electricity from Grid supply 

Scope 3 2060.76 31% 
Reject Coal/ Coal embodied energy, 
Upstream and Downstream Transportation. 

Total 6,644.67 100%  
 
Interpretation of Results: 
The major contributors to the overall GWP are:  

1. Direct emissions from Coal/ Rejected Coal combustion releases a major source of carbon dioxide (CO2) 
emissions, a greenhouse gas that contributes to global warming and climate change. Additionally, it releases 
various air pollutants such as sulfur dioxide (SO2), nitrogen oxides (NOx), particulate matter (PM), and 
mercury (Hg). These pollutants contribute to smog formation, acid rain, respiratory issues, and ecosystem 
damage.  
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Analyzing 1 ton 'Fe-Mn Proposed case.'; 
Method: IPCC 2021 GWP100 (incl. CO2 uptake) V1.03 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Fe-Mn Proposed case Electricity from
CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U
Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U
Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U
Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U
Fe-Mn Proposed case.
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2. Electricity generation in captive power plants (CPP) using coal and rejected coal leads to high greenhouse gas 

emissions due to the carbon-intensive nature of the fuels. Rejected coal has lower energy content, which 
requires burning larger quantities, increasing emissions. Additionally, upstream activities like mining and coal 
washing add background emissions. Process emissions are also substantial because of combustion 
inefficiencies and higher pollutants from rejects. Overall, the combination of raw material properties, 
background emissions, and combustion inefficiencies makes this electricity generation method a significant 
emitter of greenhouse gases. 
 

3. Transportation: Due to the large quantity of raw materials, transportation emissions are high. The 
combustion of fossil fuels in vehicles, such as gasoline and diesel, releases carbon dioxide (CO2) and other 
greenhouse gases (GHGs) into the atmosphere, contributing to global warming and climate change. 
Additionally, transportation constitutes a substantial portion of global energy consumption, mainly derived 
from fossil fuels. 
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Figure 5-8 Carbon footprint Emissions and classifications per for Life Cycle of 1ton Fe-Mn Base Case 

 

  

-100.

-80.

-60.

-40.

-20.

0.

20.

40.

60.

80.

100.

GWP100 - fossil GWP100 -
biogenic

GWP100 - land
transformation

GWP100 - CO2
uptake

%
 

Analyzing 1 ton 'Fe-Mn Base Case.'; 
Method: IPCC 2021 GWP100 (incl. CO2 uptake) V1.03 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Fe-Mn Base case Electricity from CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Fe-Mn Base Case.
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Table 5-9 Scoping of Fe-Mn Base Case for 1 ton 

Scoping Emissions in kgCO2eq Percent contribution Contributing Parameter 

Scope 1 5738.81 64% 
Reject Coal/ Coal fuel combustion direct 
emissions for the generation of electricity & 
Process Emission 

Scope 2 87.12 1% Purchased Electricity from Grid supply 

Scope 3 3139.54 35% Reject Coal/ Coal embodied energy, 
Upstream and Downstream Transportation. 

Total 8,965.47 100%  
 

Table 5-10:Product Life Cycle Stage Wise Results of Fe-Mn Proposed Case 

Sr. 
No. 

Life Cycle Stages 
Global 

warming 
(GWP100a) 

Human 
toxicity 

Freshwater 
aquatic 
ecotox. 

Terrestrial 
ecotoxicity 

Acidification Eutrophication 

  Unit kg CO2 eq 
kg 1,4-
DB eq 

kg 1,4-DB 
eq 

kg 1,4-DB 
eq 

kg SO2 eq kg PO4
3-eq 

Raw Material Processing & Raw Material Transport 

1 Raw material–Transport 465.52 201.34 125.15 1.56 0.89 0.32 

2 Raw material–Transport 
by sea 

270.83 120.08 49.72 2.21 6.38 0.72 

3 Reject Coal/ Coal 
Embodied Energy 

1171.13 985.18 1638.44 1.75 9.29 10.04 

Manufacturing Process 

4 

Reject Coal/ Coal 
combustion for the 

generation of electricity 
& Process Emission 

4516.30 0.85 0.00 0.00 10.68 0.02 

5 
Electricity from Supply 

Grid 67.61 35.82 44.75 0.14 0.26 0.24 

Downstream Transportation  

6 
Product - Downstream 
Transportation by Road 126.01 54.50 33.88 0.42 0.24 0.09 

7 
Hazardous Waste 

Transportation by Road 27.26 12.46 8.57 0.10 0.05 0.02 
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Figure 5-9 Process Flow for Fe-Mn in SimaPro 
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 Fe-Si 5.2.3

The total production capacity is 41,600 ton/Annum. 
 

Table 5-11 Mass Balance of the Product Fe-Si Manufacturing Process 

Mass flow 
Input in 
MT    Output MT 

Mass 
Flow 

Coal 2.28 → 

Formation of 
Product Fe-Si 

proposed case 

→ Fe-Si 1 

Reject Coal 6.84 → → 
Carbon 
dioxide(kg) 11731.70 

Non-
Mass 
Flow 

Electricity from CPP (kWh) 4800.00 → → Methane(kg)  1.24 
Electricity from CSPDC 
(kWh) 

160 → → 
Nitrous 
Oxide(kg) 

0.19 

Electricity from Solar 
(kWh) 

3040 →    

Transport (upstream) 
(tkm) 

777 →  
 

Sea transport (upstream) 
(tkm) 

700 →  
 

Transport (downstream) 
(tkm) 

500 → 

 
 

Hazardous (downstream) 
(tkm) 

6.25 → 
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Figure 5-10 Impact categories of life cycle of 1ton of Fe-Si  
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Analyzing 1 ton 'Fe-Si Proposed Case.'; 
Method: CML-IA baseline V3.11 / World 2000 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Fe-Si Electricity from CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Fe-Si Proposed Case.
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Table 5-12 LCIA Result of 1 ton of Product Fe-Si 

 

Impact category To be 
considered 

in scope 
(1,2 or 3) 

Global 
warming 
potential 

(GWP 100a) 

Human 
Toxicity 

Fresh water 
aquatic 

ecotoxicity 
Terrestrial 
ecotoxicity 

Acidification Eutrophication 

Unit kg CO2 eq kg 1,4-DB 
eq 

kg 1,4-DB eq Kg 1,4-
DBeq 

kg SO2 eq kg PO4
3-eq 

Fe-Si proposed case 
(Direct Emissions 
from fuel 
combustion) 

1 11864.27 0.06 0.00 0.00 0.76 0.05 

Transport Road 
(upstream) (tkm) 3 195.83 84.69 52.64 0.66 0.38 0.14 

Transport Sea 
(upstream) (tkm) 3 7.13 3.16 1.31 0.06 0.17 0.02 

Transport Road 
(downstream) (tkm) 

3 126.01 54.50 33.88 0.42 0.24 0.09 

Hazardous Waste 
Transport 
(downstream) (tkm) 

3 3.79 1.73 1.19 0.01 0.01 0.00 

Electricity from CPP 
(kWh) 

3 3608.34 3035.42 5048.16 5.39 28.62 30.94 

Electricity from 
CSPDC (kWh) 
(Embodied energy of 
fuel) 

2 208.04 110.23 137.69 0.44 0.81 0.74 

Electricity from Solar Savings 0.00 0.00 0.00 0.00 0.00 0.00 
Total  16,013.41 3,289.79 5,274.88 6.98 30.98 31.97 
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Figure 5-11 Carbon footprint Emissions and classifications per for Life Cycle of 1ton of Fe-Si 

 

Table 5-13 Scoping of Fe-Si for 1 ton 

Scoping Emissions in kgCO2eq Percent contribution Contributing Parameter 

Scope 1 11864.27 74% 
Reject Coal/ Coal fuel combustion direct 
emissions for the generation of electricity & 
Process Emission 

Scope 2 208.04 1% Purchased Electricity from Grid supply 

Scope 3 3941.10 25% 
Reject Coal/ Coal embodied energy, 
Upstream and Downstream Transportation. 

Total 16,013.41 100%  
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Analyzing 1 ton 'Fe-Si Proposed Case.'; 
Method: IPCC 2021 GWP100 (incl. CO2 uptake) V1.03 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Fe-Si Electricity from CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Fe-Si Proposed Case.



M/S HIRA FERRO ALLOYS LIMITED, URLA                                                  LIFE CYCLE IMPACT ASSESSMENT REPORT 

                       33 

Interpretation of Results:                 
The major contributors to the overall GWP are:  

1. Direct emissions from Coal/ Rejected Coal combustion releases a major source of carbon dioxide (CO2) 
emissions, a greenhouse gas that contributes to global warming and climate change. Additionally, it releases 
various air pollutants such as sulfur dioxide (SO2), nitrogen oxides (NOx), particulate matter (PM), and 
mercury (Hg). These pollutants contribute to smog formation, acid rain, respiratory issues, and ecosystem 
damage.  
 

2. Electricity generation in captive power plants (CPP) using coal and rejected coal leads to high greenhouse gas 
emissions due to the carbon-intensive nature of the fuels. Rejected coal has lower energy content, which 
requires burning larger quantities, increasing emissions. Additionally, upstream activities like mining and coal 
washing add background emissions. Process emissions are also substantial because of combustion 
inefficiencies and higher pollutants from rejects. Overall, the combination of raw material properties, 
background emissions, and combustion inefficiencies makes this electricity generation method a significant 
emitter of greenhouse gases. 
 

3. Electricity from Grid: In 2020, India's electricity generation produced 41.7% more greenhouse gases 
compared to the global average. This is largely due to the fact that 77% of the country's electricity is derived 
from fossil fuels. Coal-based power generation alone contributes to 40% of India's total greenhouse gas 
emissions. The process of power generation, particularly from coal, can release hazardous metals and 
pollutants into water bodies. For example, coal ash, which is disposed of in millions of tons each year, can 
contain dangerous contaminants such as mercury, cadmium, and arsenic. Additionally, the construction and 
upkeep of transmission lines can have detrimental effects on the environment. These activities can lead to 
the destruction of plant and animal life and disrupt natural habitats.  
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Table 5-14: Product Life Cycle Stage Wise Results of Fe-Si 

Sr. 
No. 

Life Cycle Stages 
Global 

warming 
(GWP100a) 

Human 
toxicity 

Freshwater 
aquatic 
ecotox. 

Terrestrial 
ecotoxicity 

Acidification Eutrophication 

  Unit kg CO2 eq kg 1,4-DB 
eq 

kg 1,4-DB eq kg 1,4-DB eq kg SO2 eq kg PO4
3-eq 

Raw Material Processing & Raw Material Transport 

1 
Raw material–

Transport 195.83 84.69 52.64 0.66 0.38 0.14 

2 
Raw material–

Transport by sea 7.13 3.16 1.31 0.06 0.17 0.02 

3 
Reject Coal/ Coal 
Embodied Energy 

3608.34 3035.42 5048.16 5.39 28.62 30.94 

Manufacturing Process  

4 

Reject Coal/ Coal 
combustion for the 

generation of 
electricity & 

Process Emission 

11864.27 0.06 0.00 0.00 0.76 0.05 

5 
Electricity from 

Supply Grid 208.04 110.23 137.69 0.44 0.81 0.74 

Downstream Transportation 

6 

Product - 
Downstream 

Transportation by 
Road 

126.01 54.50 33.88 0.42 0.24 0.09 

7 
Hazardous Waste 
Transportation by 

Road 
3.79 1.73 1.19 0.01 0.01 0.00 
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Figure 5-12 Process Flow for Fe-Si in SimaPro 
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 Pig Iron 5.2.4

The total production capacity is 1,33,500 ton/Annum. 
 

Table 5-15 Mass Balance of the Product Pig Iron Manufacturing Process 

 
Mass flow Input in MT    Output MT 

Mass 
Flow 

Coal 0.71 → 

Formation of 
Product Pig 

Iron 
proposed 

case 

→ Pig iron 1 

Reject Coal 2.14 → → 
Carbon 
dioxide(kg) 3666.16 

Non-
Mass 
Flow 

Electricity from CPP (kWh) 1500 → → Methane(kg)  0.39 
Electricity from CSPDC 
(kWh) 50 → → 

Nitrous 
Oxide(kg) 0.06 

Electricity from Solar (kWh) 950  →   
Transport Road (upstream) 
(tkm) 404.1 → →  
Transport Sea (upstream) 
(tkm) 

630 → 

 
 

Transport (downstream) 
(tkm) 

500 → 

 Hazardous (downstream) 
(tkm) 

55 → 
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Figure 5-13 Impact categories of life cycle of 1ton of Pig Iron 
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Analyzing 1 ton 'Pig iron Proposed case.'; 
Method: CML-IA baseline V3.11 / World 2000 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Pig iron Proposed case Electricity from
CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Pig iron Proposed case.
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Table 5-16 LCIA Result of 1 ton of Product Pig Iron 

Impact category To be 
considered 

in scope 
(1,2 or 3) 

Global 
warming 
potential 

(GWP 100a) 

Human 
Toxicity 

Fresh water 
aquatic 

ecotoxicity 
Terrestrial 
ecotoxicity Acidification Eutrophication 

Unit kg CO2 eq 
kg 1,4-DB 

eq 
kg 1,4-DB eq Kg 1,4-

DBeq kg SO2 eq kg PO4
3-eq 

Pig Iron proposed 
case (Direct 
Emissions from fuel 
combustion) 

1 4105.28 0.52 0.00 0.00 6.52 0.02 

Transport Road 
(upstream) (tkm) 3 101.85 44.05 27.38 0.34 0.20 0.07 

Transport Sea 
(upstream) (tkm) 3 6.42 2.85 1.18 0.05 0.15 0.02 

Transport 
(downstream) (tkm) 

3 126.01 54.50 33.88 0.42 0.24 0.09 

Hazardous 
(downstream) (tkm) 

3 33.32 15.23 10.48 0.12 0.07 0.02 

Electricity from CPP 
(kWh) 3 1127.60 948.57 1577.55 1.69 8.94 9.67 

Electricity from 
CSPDC (kWh) 
(Embodied energy of 
fuel) 

2 65.01 34.45 43.03 0.14 0.25 0.23 

Electricity from Solar Savings 0.00 0.00 0.00 0.00 0.00 0.00 
Total  5,565.50 1,100.16 1,693.49 2.76 16.37 10.12 
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Figure 5-14 Carbon footprint Emissions and classifications per for Life Cycle of 1ton of Pig Iron 

 

Table 5-17 Scoping of Pig Iron proposed case for 1ton 

Scoping Emissions in kgCO2eq Percent contribution Contributing Parameter 

Scope 1 4105.28 74% 
Reject Coal/ Coal fuel combustion direct 
emissions for the generation of electricity & 
Process Emission 

Scope 2 65.01 1% Purchased Electricity from Grid supply 

Scope 3 1395.21 25% 
Reject Coal/ Coal embodied energy, 
Upstream and Downstream Transportation. 

Total 5,565.50 100%  
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Analyzing 1 ton 'Pig iron Proposed case.'; 
Method: IPCC 2021 GWP100 (incl. CO2 uptake) V1.03 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Pig iron Proposed case Electricity from
CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Pig iron Proposed case.
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Interpretation of Results:                 
The major contributors to the overall GWP are:  

1. Direct emissions from Coal/ Rejected Coal combustion releases a major source of carbon dioxide (CO2) 
emissions, a greenhouse gas that contributes to global warming and climate change. Additionally, it releases 
various air pollutants such as sulfur dioxide (SO2), nitrogen oxides (NOx), particulate matter (PM), and 
mercury (Hg). These pollutants contribute to smog formation, acid rain, respiratory issues, and ecosystem 
damage. 
 

2. Electricity generation in captive power plants (CPP) using coal and rejected coal leads to high greenhouse gas 
emissions due to the carbon-intensive nature of the fuels. Rejected coal has lower energy content, which 
requires burning larger quantities, increasing emissions. Additionally, upstream activities like mining and coal 
washing add background emissions. Process emissions are also substantial because of combustion 
inefficiencies and higher pollutants from rejects. Overall, the combination of raw material properties, 
background emissions, and combustion inefficiencies makes this electricity generation method a significant 
emitter of greenhouse gases. 
 

3. Transportation: Due to the large quantity of raw materials, transportation emissions are high. The 
combustion of fossil fuels in vehicles, such as gasoline and diesel, releases carbon dioxide (CO2) and other 
greenhouse gases (GHGs) into the atmosphere, contributing to global warming and climate change. 
Additionally, transportation constitutes a substantial portion of global energy consumption, mainly derived 
from fossil fuels. 
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Figure 5-15 Carbon footprint Emissions and classifications per for Life Cycle of 1ton Pig iron Base Case 

 

Table 5-18 Scoping of Pig iron Base Case for 1 ton 

Scoping Emissions in kgCO2eq Percent contribution Contributing Parameter 

Scope 1 10417.60 78% 
Reject Coal/ Coal fuel combustion direct 
emissions for the generation of electricity & 
Process Emission 

Scope 2 89.72 1% Purchased Electricity from Grid supply 

Scope 3 2870.14 21% Reject Coal/ Coal embodied energy, 
Upstream and Downstream Transportation. 

Total 13,377.45 100%  
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Analyzing 1 ton 'Pig iron Base Case.'; 
Method: IPCC 2021 GWP100 (incl. CO2 uptake) V1.03 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Fe-Mn Base case Electricity from CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, sea, container ship,
heavy fuel oil {GLO}| transport, freight,
sea, container ship, heavy fuel oil | Cut-
off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U
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Table 5-18: Product Life Cycle Stage Wise Results of Pig Iron 

Sr. 
No. 

Life Cycle Stages 
Global 

warming 
(GWP100a) 

Human 
toxicity 

Freshwater 
aquatic 
ecotox. 

Terrestrial 
ecotoxicity 

Acidificat
ion 

Eutrophicati
on 

  Unit kg CO2 eq kg 1,4-DB 
eq 

kg 1,4-DB eq kg 1,4-DB 
eq 

kg SO2 
eq 

kg PO4
3-eq 

Raw Material Processing & Raw Material Transport 

1 
Raw material–

Transport 101.85 44.05 27.38 0.34 0.20 0.07 

2 Raw material–
Transport by sea 

6.42 2.85 1.18 0.05 0.15 0.02 

3 Reject Coal/ Coal 
Embodied Energy 

1127.60 948.57 1577.55 1.69 8.94 9.67 

Manufacturing Process  

4 

Reject Coal/ Coal 
combustion for the 

generation of 
electricity & Process 

Emission 

4105.28 0.52 0.00 0.00 6.52 0.02 

5 
Electricity from Supply 

Grid 
65.01 34.45 43.03 0.14 0.25 0.23 

Downstream Transportation  

6 
Product - Downstream 

Transportation by 
Road 

126.01 54.50 33.88 0.42 0.24 0.09 

7 
Hazardous Waste 
Transportation by 

Road 
33.32 15.23 10.48 0.12 0.07 0.02 
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Figure 5-15 Process Flow for Pig Iron in SimaPro 
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 Ferro Alloys (SiMn/FeMn) 5.2.5

The total production capacity is 9,000 ton/Annum. 
 

Table 5-19 Mass Balance of the Product Ferro Alloys (SiMn/FeMn) Manufacturing Process 

Mass flow 
Input in 
MT    Output MT 

Mass 
Flow 

Coal 0.23 → 

Formation of 
Product Ferro 

alloys 
proposed case 

→ Ferro alloys  1 

Rejected Coal 0.68 
→ → 

Carbon 
dioxide(kg) 

1173.17 

→ → Methane(kg)  0.12 

Non-
Mass 
Flow 

Electricity from CPP (kWh) 480 → → Nitrous Oxide(kg) 0.02 
Electricity from CSPDC (kWh) 16 → 

  
Electricity from Solar (kWh) 304     

Transport (upstream) (tkm) 1.03 → 
  

Transport (downstream) 
(tkm) 

500 → 
  

Hazardous (downstream) 
(tkm) 

1.56 → 
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Figure 5-16 Impact categories of life cycle of 1ton of Ferro Alloys (SiMn/FeMn) 

 

 

  

0.

10.

20.

30.

40.

50.

60.

70.

80.

90.

100.

%
 

Analyzing 1 ton 'Ferro Alloys Proposed Case.'; 
Method: CML-IA baseline V3.11 / World 2000 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Ferro Alloys Electricity from CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U

Ferro Alloys Proposed Case.
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Table 5-20 LCIA Result of 1 ton of Product Ferro Alloys (SiMn/FeMn) 

Impact category To be 
considered 

in scope 
(1,2 or 3) 

Global 
warming 
potential 

(GWP 100a) 

Human 
Toxicity 

Fresh water 
aquatic 

ecotoxicity 
Terrestrial 
ecotoxicity Acidification Eutrophication 

Unit kg CO2 eq 
kg 1,4-DB 

eq 
kg 1,4-DB eq Kg 1,4-

DBeq kg SO2 eq kg PO4
3-eq 

Ferro Alloys 
(SiMn/FeMn) 
proposed case 
(Direct Emissions 
from fuel 
combustion) 

1 1181.83 0.00 0.00 0.00 0.00 0.01 

Transport Road 
(upstream) (tkm) 

3 0.26 0.11 0.07 0.00 0.00 0.00 

Transport Road 
(downstream) (tkm) 

3 126.01 54.50 33.88 0.42 0.24 0.09 

Hazardous waste 
transport 
(downstream) (tkm) 

3 0.95 0.43 0.30 0.00 0.00 0.00 

Electricity from CPP 
(kWh) 

3 360.04 302.88 503.71 0.54 2.86 3.09 

Electricity from 
CSPDC (kWh) 
(Embodied energy of 
fuel) 

2 20.80 11.02 13.77 0.04 0.08 0.07 

Electricity from Solar Savings 0.00 0.00 0.00 0.00 0.00 0.00 
Total  1,689.90 368.94 551.72 1.01 3.18 3.25 
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Figure 5-17 Carbon footprint Emissions and classifications per for Life Cycle of 1ton of Ferro Alloys (SiMn/FeMn) 

 

Table 5-21 Scoping of Ferro Alloys (SiMn/FeMn) for 1 ton 

Scoping Emissions in kgCO2eq Percent contribution  Contributing Parameter 

Scope 1 1181.83 70% 
Reject Coal/ Coal fuel combustion direct 

emissions for the generation of electricity & 
Process Emission 

Scope 2 20.80 1% Purchased Electricity from Grid supply 

Scope 3 487.26 29% 
Reject Coal/ Coal embodied energy, 

Upstream and Downstream Transportation. 
Total 1,689.90 100%  

 
Interpretation of Results:                 
The major contributors to the overall GWP are:  

1. Direct emissions from Coal/ Rejected Coal combustion releases a major source of carbon dioxide (CO2) 
emissions, a greenhouse gas that contributes to global warming and climate change. Additionally, it releases 
various air pollutants such as sulfur dioxide (SO2), nitrogen oxides (NOx), particulate matter (PM), and 
mercury (Hg). These pollutants contribute to smog formation, acid rain, respiratory issues, and ecosystem 
damage. 
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Analyzing 1 ton 'Ferro Alloys Proposed Case.'; 
Method: IPCC 2021 GWP100 (incl. CO2 uptake) V1.03 / Characterization 

Solar Elctricity

Electricity, high voltage {IN-Western
grid}| electricity, high voltage,
production mix | Cut-off, U

Ferro Alloys Electricity from CPP

Transport, freight, lorry, 3.5-7.5 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 3.5-7.5 metric ton, diesel,
EURO 6 | Cut-off, U
Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U
Transport, freight, lorry, 7.5-16 metric
ton, diesel, EURO 6 {RoW}| transport,
freight, lorry, 7.5-16 metric ton, diesel,
EURO 6 | Cut-off, U
Ferro Alloys Proposed Case.
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2. Electricity generation in captive power plants (CPP) using coal and rejected coal leads to high greenhouse gas 

emissions due to the carbon-intensive nature of the fuels. Rejected coal has lower energy content, which 
requires burning larger quantities, increasing emissions. Additionally, upstream activities like mining and coal 
washing add background emissions. Process emissions are also substantial because of combustion 
inefficiencies and higher pollutants from rejects. Overall, the combination of raw material properties, 
background emissions, and combustion inefficiencies makes this electricity generation method a significant 
emitter of greenhouse gases. 
 

3. Transportation: Due to the large quantity of raw materials, transportation emissions are high. The 
combustion of fossil fuels in vehicles, such as gasoline and diesel, releases carbon dioxide (CO2) and other 
greenhouse gases (GHGs) into the atmosphere, contributing to global warming and climate change. 
Additionally, transportation constitutes a substantial portion of global energy consumption, mainly derived 
from fossil fuels.  
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Table 5-22: Product Life Cycle Stage Wise Results of Ferro Alloys (SiMn/FeMn) 

Sr. 
No. 

Life Cycle Stages 
Global 

warming 
(GWP100a) 

Human 
toxicity 

Freshwater 
aquatic 
ecotox. 

Terrestrial 
ecotoxicity 

Acidificatio
n 

Eutrophica
tion 

 Unit kg CO2 eq kg 1,4-DB 
eq 

kg 1,4-DB eq kg 1,4-DB 
eq 

kg SO2 eq kg PO4
3-eq 

Raw Material Processing & Raw Material Transport 

1 
Raw material–

Transport 0.26 0.11 0.07 0.00 0.00 0.00 

2 
Reject Coal/ Coal 
Embodied Energy 

360.04 302.88 503.71 0.54 2.86 3.09 

Manufacturing Process 

3 

Reject Coal/ Coal 
combustion for the 

generation of 
electricity & 

Process Emission 

1181.83 0.00 0.00 0.00 0.00 0.01 

4 Electricity from 
Supply Grid 20.80 11.02 13.77 0.04 0.08 0.07 

Downstream Transportation 

5 

Product - 
Downstream 

Transportation by 
Road 

126.01 54.50 33.88 0.42 0.24 0.09 

6 
Hazardous Waste 
Transportation by 

Road 
0.95 0.43 0.30 0.00 0.00 0.00 
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Figure 5-18 Process Flow for Pig Iron in Ferro Alloys (SiMn/FeMn) 
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6 Hotspot Analysis 

6.1 Hotspot Analysis 

Hotspot analysis is conducted subsequent to performing Life Cycle Assessment (LCA) on products, considering their 
environmental impact stemming from raw material embodied carbon, manufacturing processes, and waste 
generation. 
The resulting output serves to pinpoint potential solutions and prioritize actions, particularly focusing on the most 
substantial economic, environmental, governance, ethical, and social sustainability impacts or benefits linked to the 
product.  
This analysis helps identify key areas requiring urgent interventions or improvements, enabling a focused and 
efficient strategy to improve overall sustainability performance. By focusing on critical areas highlighted in the 
hotspot analysis, organizations can make informed decisions to maximize positive impacts and reduce negative ones, 
thereby promoting a more sustainable and responsible product. 
 
The hotspot analysis can be utilized as follows: 

i. Prioritize key issues such as waste, water, and materials of concern. 
ii. Direct focus to the appropriate life cycle stage, including material acquisition, manufacturing, use, and end 

of life. 
iii. Target the relevant stakeholders such as producers, manufacturers, suppliers, retailers, and customers to 

evaluate, influence, and implement solutions. 
iv. Understand the implications of trade-offs effectively. 
v. Allocate resources like time and money efficiently to actions. 

The hotspot analysis of the products are as follows: 

Table 6-1 Hotspot Analysis 

Sr. No. Product LCIA Normalised Highest impact Hotspot activities or materials 

1 Si-Mn 
1. Fresh Water aquatic Ecotoxicity 
2. Human Toxicity 
3. Global Warming Potential 

1. Electricity Generation in CPP 
2. Upstream Transportation 
3. Process emissions 

2 Fe-Mn 
1. Human Toxicity 
2. Fresh Water aquatic Ecotoxicity 
3. Global Warming Potential 

1. Electricity Generation in CPP 
2. Upstream Transportation 
3. Process emissions 

3 Fe-Si 
1. Human toxicity 
2. Global Warming Potential. 
3. Fresh water aquatic ecotox. 

1. Electricity from Grid 
2. Electricity Generation in CPP 
3. Process emissions 

4 Pig Iron 
1. Human toxicity 
2. Global Warming Potential. 
3. Fresh water aquatic ecotox. 

1. Electricity Generation in CPP 
2. Downstream Transportation 
3. Process emissions 
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7 Scoping of Proposed and Base Case 

The proposed case, which incorporates electricity from CPP and Grid with mitigation measures, is compared to the 
base case where these measures are not applied. This comparison highlights the effectiveness of mitigation 
strategies in optimizing energy use and reducing potential impacts. In the proposed case, 50% of electricity is 
sourced from CPP and 50% from the Grid, with mitigation measures applied, while in the base case, electricity is 
sourced without considering any mitigation measures. 

 
Table 7-1:Reduction in Scope wise Emissions of Si-Mn for1 ton 

Emissions in 
kgCO2eq 

Scope 1 Scope 2 Scope 3 Total 

Existing 7968.9 126.12491 4259.47109 12354.5 

Proposed Case 6085.15 94.92 2220 8400.07 

Percent Reduction 
(%) 

24% 25% 48% 32% 

Contributing 
Parameter 

Reject Coal/ Coal fuel 
combustion direct 
emissions for the 

generation of electricity & 
Process Emission 

Purchased 
Electricity from 

Grid supply 

Reject Coal/ Coal 
embodied energy, 

Upstream and 
Downstream 

Transportation. 

  

 

Table 7-2:Reduction in Scope wise Emissions of Fe-Mn for1 ton 

Emissions in kgCO2eq Scope 1 Scope 2 Scope 3 Total 
Existing Case 5738.81 87.12 3139.54 8965.47 

Proposed Case 4516.3 67.61 2060.76 6644.67 

Percent Reduction 
(%) 

21% 22% 34% 26% 

Contributing 
Parameter 

Reject Coal/ Coal fuel 
combustion direct 
emissions for the 

generation of 
electricity & Process 

Emission 

Purchased 
Electricity from 

Grid supply 

Reject Coal/ Coal 
embodied energy, 

Upstream and 
Downstream 

Transportation. 
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Table 7-3: Reduction in Scope wise Emissions of Pig iron for1 ton 

Emissions in kgCO2eq Scope 1 Scope 2 Scope 3 Total 
Existing Case 10417.6 89.72 2870.14 13377.46 

Proposed Case 4105.28 65.01 1395.21 5565.5 

Percent Reduction 
(%) 61% 28% 51% 58% 

Contributing 
Parameter 

Reject Coal/ Coal fuel 
combustion direct 
emissions for the 

generation of 
electricity & Process 

Emission 

Purchased 
Electricity from 

Grid supply 

Reject Coal/ Coal 
embodied energy, 

Upstream and 
Downstream 

Transportation. 
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8 Environmental Cost Benefit Analysis 

8.1 Environmental Prices 

Environmental prices are indices expressing the willingness-to-pay for less environmental pollution in Euros per kilo 
pollutant. Environmental prices thus indicate the loss of economic welfare that occurs when one additional kilo of 
the pollutant enters the environment. In many cases they equal external costs. These prices can also be calculated 
for immaterial forms of pollution like noise nuisance and ionizing radiation, then being expressed in Euros per unit 
nuisance or exposure. Since a market for environmental quality is lacking, environmental prices cannot be observed 
directly, i.e. empirically, but must be calculated using the results of studies on human preferences for avoiding the 
impacts of pollution.  

In the damage-cost approach an attempt is made to estimate the ‘demand function’ for environmental quality. This 
function hinges on how much people are prepared to pay for environmental quality: how much of their income they 
are willing to sacrifice for an additional unit of environmental quality. This is referred to as the willingness-to-pay 
(WTP). An alternative option is to consider how much people are prepared to pay to accept environmental damage: 
their willingness-to-accept (WTA). The concepts of WTP and WTA are thus both defined in terms of individual 
preference. Estimation of WTP can be approached in various ways, falling into two basic categories:  revealed 
preferences, emerging from the choices people actually make;  stated preferences, derived from questionnaires 
that measure people’s WTP for maintaining or improving environmental quality. These methods have already been 
discussed in detail in the previous section.  

Environmental Prices is a method developed by CE Delft for expressing environmental impacts in monetary terms. 
Environmental prices thus indicate the loss of economic welfare that occurs when one additional kilogram of the 
pollutant finds its way into the environment. Development of the Environmental Prices consisted of five steps:  

 Updating monetary values of the endpoint categories on basis of literature, General SCBA Guidelines and 
Discount Rate Working Group;  

 Updating the impact pathway analyses, which specify the relationship between emissions in the Netherlands 
and impacts on endpoints;  

 Valuation of pollutants on basis of inputs from the previous steps and literature;  
 Allocation of those pollutants to midpoint impact categories;  
 Deriving weighted average value for damage to midpoint categories in order to calculate the damage cost for 

each substance characterised and midpoint damage factors. 
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Figure 8-1: Total Economic Framework Calculation 

 

 

The environmental costs were converted to the national currency and adjusted for the inflation rate to the present 
year.  

 Conversion and adjustment for inflation and currency 8.1.1
€1 in 2015 is equivalent in purchasing power to about €1.20 today, an increase of €0.20 over 8 years. The euro had 
an average inflation rate of 2.30% per year between 2015 and today, producing a cumulative price increase of 
19.98%. 

This means that today's prices are 1.20 times as high as average prices since 2015, according to the European Central 
Bank consumer price index. A euro today only buys 83.33% of what it could buy back then. The inflation rate in 2015 
was 0.03%. The current inflation rate compared to last year is now 0.14%. If this number holds, the rate of inflation is 
so negligible that €1 today will roughly maintain its value. 

Conversion Euro to Rupees is 89.68 say Rs.90. Hence the conversion for Euro to Rupees with adjustment for inflation 
from 2015 is Rs. 108. 

 Comparative study on application in field  8.1.2
Material recovery, reuse, recycling and use of renewable energy are the mitigation measures considered. Hence by 
comparison and considering the reduction of impact the cost benefit analysis is worked out. 

Based on the assumptions & mitigation measured the products were analysed for the base and proposed case. For 
the proposed base case the mitigation measures were considered whereas for the base case, it was excluded. The 
mitigation measures are as follows: 

• The Electricity from CPP and Grid  
• The Power Consumption Per ton of Product in Existing Case 
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Table 8-1 Benefits achieved through impact mitigation measures annually 

Sr. No. Product 
Global warming (GWP100a)  

kg CO2eq 
Total cost savings 

annually INR 
 Values Euro/kg  0.06 
 Values Rs/kg  6.11 

1 Si-Mn 3,954.43 24,161.54 

2 Fe-Mn 2,320.80 14,180.09 

3 Pig iron 7,811.96 47,731.08 

Total 14,087.19 86,072.71 

 
It can be inferred from the above considerations and calculations that the pollution control and mitigation measures 
taken by the proponent will achieve the above cost benefit in terms of environmental impact abatement. 

The above costs were ascertained based on the methodology green pricing for Indian specific scenario. The 
assumptions for the same are subjective and hence the pricing may differ from case study to case study basis. 

This cost saving indicates the benefits of application on the eco system and the environment considering the 
environmental costing achieved from the expenditure required in terms of health costs, pollution treatment costs, 
remediation costs, ecological damage costs, compensation costs and cost of remedial measures. 
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Figure 8-3 Comparative Fe-Mn Base case and Proposed case Figure 8-2 Comparative Si-Mn Base case and Proposed case 
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 Database 8.1.3

Environmental prices are indices expressing the willingness-to-pay for less environmental pollution in Euros per kilo 
pollutant. Environmental prices thus indicate the loss of economic welfare that occurs when one additional kilo of 
the pollutant enters the environment. In many cases they equal external costs. These prices can also be calculated 
for immaterial forms of pollution like noise nuisance and ionizing radiation, then being expressed in Euros per unit 
nuisance or exposure. Since a market for environmental quality is lacking, environmental prices cannot be observed 
directly, i.e. empirically, but must be calculated using the results of studies on human preferences for avoiding the 
impacts of pollution.  

In the damage-cost approach an attempt is made to estimate the ‘demand function’ for environmental quality. This 
function hinges on how much people are prepared to pay for environmental quality: how much of their income they 
are willing to sacrifice for an additional unit of environmental quality. This is referred to as the willingness-to-pay 
(WTP). An alternative option is to consider how much people are prepared to pay to accept environmental damage: 
their willingness-to-accept (WTA). The concepts of WTP and WTA are thus both defined in terms of individual 
preference. Estimation of WTP can be approached in various ways, falling into two basic categories:  revealed 
preferences, emerging from the choices people actually make;  stated preferences, derived from questionnaires 
that measure people’s WTP for maintaining or improving environmental quality. These methods have already been 
discussed in detail in the previous section.  

The environmental costs were converted to the national currency and adjusted for the inflation rate to the present 
year.  

 Conclusion  8.1.4

A positive cost indicates benefit derived from the preferred option with mitigation measures over the base case. This 
cost saving indicates the benefits of application on the eco system and the environment considering the 
environmental costing achieved from the expenditure required in terms of health costs, pollution treatment costs, 
remediation costs, ecological damage costs, compensation costs and cost of remedial measures. So, application of 
mitigation measures over base case will save an environmental damage worth approximately Rs. 86,072.71 for 3 
products per ton. 

 

 

  



M/S HIRA FERRO ALLOYS LIMITED, URLA                                                  LIFE CYCLE IMPACT ASSESSMENT REPORT 

9 Mitigation Measure 

9.1 Mitigation Measures 

Following is the mitigation measures taken for reduction of GHG emissions. 
1. Sequestration through plantation of 7647 No of trees 

 

 Annual Sequestration Calculations 9.1.1

As per the methodology of IISc Indian institute of Science Bangalore published by Springer in the book Carbon 
Inventory Methods (Authors: Rabindranath and Ostwald), the year wise carbon sequestration of each species is 
calculated. For the proposed trees, the year of plantation when the sequestration is negligible to 10 years of age (for 
average sequestration rate on full growth) the sequestration rate is calculated based on the methodology 
mentioned.  
From 0 to 7-10 years the rate of sequestration per year goes on increasing with increase in biomass, for most of the 
species the rate of sequestration becomes stable after 10 years. The year-wise increase in height and girth for each 
species was considered from data published by FRI Dehradun and other Indian publications. For this existing tree 
data for similar species were collected, every individual plant diameter or girth at breast height (GBH) and height 
was measured. Wood density as per species was considered. The Above ground and below ground biomass were 
calculated, from which the carbon content was determined. Considering the age of the tree, annual amount of 
carbon dioxide sequestered was calculated for fully grown trees.  
 
Similar methodology is followed in CPCB study of “Assessment of Carbon Sequestration Ability of Trees for Adopting 
in Green Belt of Cement Industries in Karnataka” “Carbon Inventory Methods” methodology: The height and girth at 
breast height (GBH) of tree are measured. Later, the parameters like Volume, Mass, Wood density, Above and Below 
ground biomass, Total biomass and Total carbon were calculated as per the standard methods given by Ravindranath 
and Ostwald. The wood density values were obtained for each of the tree species or in case density was not 
available, 0.6 was accepted as wood density. Wood density was also referred from data published by FRI. 
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Figure 9-1:Year Wise Carbon Savings due to carbon sequestration  
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 Outside Plant Premise Tree List: 

 
Table 9-1: Annual Carbon Sequestration through Plantation at Muktidham - Birgoav 

 
 

Sr. No. Trees Qty CO2  CO2 Total CO2  

  Botanical Name  Common Name No. kg kg/ yr kg/yr 
1 Conocarpus lancifolius Conocarpus  200 219.74 21.97 4394.84 
2 Ficus religiosa Pipal 5 276.31 27.63 138.16 
3 Terminalia catappa Badam 25 219.74 21.97 549.35 
4 Dalbergia sissoo Shisam 200 105.95 10.59 2118.94 
5 Bauhinia variegata Kachanar 100 219.74 21.97 2197.42 
6 Annona squamosa Shitaphal 200 10.46 1.05 209.28 
7 Neolamarckia cadamba Kadam 200 257.89 25.79 5157.83 
8 Samanea saman Rain Tree 300 251.13 25.11 7534.01 
9 Cassia fistula Keshiya Shamiya 200 141.70 14.17 2833.97 

10 Peltophorum pterocarpum Pelta Form 200 219.74 21.97 4394.84 
11 Psidium guajava Guava 200 88.29 8.83 1765.78 
12 Java plum Black Berry 100 257.89 25.79 2578.92 
13 Phyllanthus emblica Emblika 200 130.80 13.08 2615.98 

Total 2130   36,489.32 
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Table 9-2: Annual Carbon Sequestration through Plantation inside Plant Premises 

Sr. No. Trees Qty CO2  CO2 Total CO2  

  Botanical Name  Common Name No. kg kg/ yr kg/yr 
1 Conocarpus lancifolius Conocarpus  401 219.74 21.97 8811.65 

2 Delonix regia Gulmohar 50 276.31 27.63 1381.56 

3  Azadirachta indica Neem 50 219.74 21.97 1098.71 

4 Ficus benghalensis Bargat 7 390.65 39.07 273.46 

5 Ficus religiosa Pipal 30 276.31 27.63 828.94 

6 Millettia pinnata Karanj 30 219.74 21.97 659.23 

7 Cocos nucifera Nariyal 3 294.73 29.47 88.42 

8 Syzygium cumini Jamun 30 276.31 27.63 828.94 

9 Terminalia catappa Badam 20 219.74 21.97 439.48 

10 Alstonia scholaris Chatim 177 158.27 15.83 2801.32 

11 Acalypha wilkesiana Aclifa 160 5.23 0.52 83.71 

13 Mimusops elengi Maulsari 85 35.32 3.53 300.18 

14 Aegle marmelos Bogan Bel 24 69.76 6.98 167.42 

15 Pithecellobium dulce Gangaimali 20 130.80 13.08 261.60 

16 Saraca asoca Ashok 25 219.74 21.97 549.35 

17 Dalbergia sissoo Shisam 35 105.95 10.59 370.81 

18 Bauhinia variegata Kachanar 26 219.74 21.97 571.33 

19 Mangifera indica Aam 50 235.44 23.54 1177.19 

20 Ixora coccinea Exora 31 21.80 2.18 67.58 

21  Nerium oleander Kaner 25 27.47 2.75 68.67 

22 Thuja occidentalis Vidya 72 214.38 21.44 1543.51 

23 Moringa oleifera Munga 25 276.31 27.63 690.78 

24 Annona squamosa Shitaphal 30 10.46 1.05 31.39 

25 Leucaena leucocephala Subabul 85 158.27 15.83 1345.27 

26 Neolamarckia cadamba Kadam 26 257.89 25.79 670.52 
 Total 1517   25,111.02 
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Table 9-3: Annual Carbon Sequestration through Plantation at Urkura - Govt. Land 

Sr. No. Trees Qty CO2  CO2 Total CO2  

  Botanical Name  Common Name No. kg kg/ yr kg/yr 
1 Conocarpus lancifolius Conocarpus  800 184.64 18.46 28619.87 
2 Delonix regia Gulmohar 500 276.31 27.63 19701.08 
3  Azadirachta indica Neem 300 219.74 21.97 9558.78 
4 Ficus religiosa Pipal 100 390.65 39.07 9766.31 
5 Mimusops elengi Maulsari 300 276.31 27.63 2901.28 
6 Aegle marmelos Bogan Bel 600 219.74 21.97 549.35 
7 Bauhinia variegata Kachanar 400 294.73 29.47 736.83 
8 Terminalia arjuna Arjuna 200 276.31 27.63 4282.84 
9 Albizia lebbeck Siris 200 219.74 21.97 1318.45 

10 Great bougainvillea Kagaj Phool 400 130.80 13.08 156.96 
11 Caesalpinia crista Gataran 200 5.23 0.52 33.48 

Total 4000   77,625.24 
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Annexure IV: Plantation Monitoring Report 

  



































































Annexure V: CEMS and CAAQMS 

  



Photographs of CAAQMS and CEMS 
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Annexure VI: Ambient Air Results 

  











Annexure VII: Technical specification of APCS 

  



Technical specification of Air Pollution Control Equipment installed at Ferro Alloys Unit II 

 
Technical Specification of Bag Filters (I) 

S. No.  Description  
Specification  

(11 MVA) A 
Specification  

(11 MVA) B 

1 Filtering Media 
Polyester Needle felt non-

woven filter bag 
Polyester Needle felt 
non-woven filter bag 

2 No. Of Chamber 18 8 
3 No. Of Bag Per Chamber 49 168 
    

4 Total Nos. Of Filter  882 1344 
5 Dia Of Filter Bag 200 mm 220 mm 
6 Filter Bag Length 5 m 4.5 m 
7 Filtering Area Per Bag 3.14 m2 2.11 m2 
8 Total Filtering Area (Online) 3.14 x 882 m2 2.11 x 882 m2 
9 Air To Cloth Ratio of Online Bags 1.1 1.0 

10 Fan Capacity 2 x 80,000 m3/h 2 x 80,000 m3/h 
Note: Note: Present stack emission is below 50 mg/ Nm3 (standard limit as per CTO) as and it is proposed to 
reduced to less than 30 mg/Nm3 the time commissioning of the project. (Ferro Alloys) 

Technical Specifications of Bag Filters (II) 

S. No.  Description  
Specification  

7.5 MVA 
Specification  

5 MVA 

1 Filtering Media 
Polyester Needle felt 
non-woven filter bag 

Polyester Needle felt 
non-woven filter bag 

2 No. Of Chamber 10 6 
3 No. Of Bag Per Chamber 70 144 
4 Total Nos. Of Filter  700 864 
5 Dia Of Filter Bag 200 mm 150 mm 
6 Filter Bag Length 5 m 4.2 m 
7 Filtering Area Per Bag 2 m2 1.96 m2 
8 Total Filtering Area (Online) 2 x 700 m2 1.96 x 864 m2 
9 Air To Cloth Ratio of Online Bags 1.1 0.9 

10 Fan Capacity 1,10,000 m3/h 80,000 m3/h 
Note: Present stack emission is below 50 mg/ Nm3 (standard limit as per CTO) as and it is proposed to reduced 
to less than 30 mg/Nm3 the time commissioning of the project. (Ferro Alloys) 

 

Technical Specifications of ESP 
S. No. Description  UOM Details 

1 Make  - ACC (Associated Cement 
Company Ltd.) 

2 ESP Size/Model No. - 1P, 1C, 19GP (15.75" x 33' x 43.8" 
x 3F (3 x 14.6") 

3 No of ESP in One Unit Nos 1 
4 No of Field in ESP Nos 3 



S. No. Description  UOM Details 
5 Length of each filed in meter meter ESP 1FIELD - 5.166 m 

meter ESP 2FIELD - 4.936 m 
meter ESP 3FIELD - 5.166 m 

6 Height of collecting plates meter 10.058 
7 Width of Collecting Plated mm 2240 
8 Nos. of Collecting Plates in One ROW 

of One Plate 
  8 

9 Nos. of ROW in Collecting Eclectrodes Nos 20 

10 Gas Passage Width Nos 7800 
11 Collecting of Area of Each Filed mm 1700.93 

12 Total Collecting Area of Each sqm 5102.818 
13 Specific Collecting Area sqm 98.51 
14 Type of Collecting Electrode m2/m3/sec MOC: IS 513 GR. D 

15 Type of Discharge/Emitting Electrode   Double Spike MOC IS 513 GR. D. 

Process Data / ESP Input Parameters 
1 Gas Volume at ESP Inlet Am3/hr, wet 

basis 
186480 

2 Static (Suction) Pressure at ESP Inlet mm WC -256 

3 Gas Temperature at ESP Inlet deg C 130 
4 Inlet Dust Concentration gm/Nm3, wet 

basis 
77.5 

5 Outlet Emission Origional Design gm/Nm2, wet 
basis 

75 

 



Annexure VIII: Photographs of Air Pollution Control 

System 

  



Photographs of Air Pollution Control System 

 

 

 



ESP attached with RCC Stack (Power Plant) 

 

FERRO ALLOYS 

 

  



 

 



 



Annexure IX: Covered Raw Material and 

Transportation 

  



HIRA FERRO ALLOYS LTD. _UNIT - II 

Closed Conveying System 

 



Photographs for Transportation of Raw Material in covered trucks 

 

  

  
 



Annexure X: Bag Filter Performance Report 

  















Annexure XI: Action plan 30 mg/Nm3 

  



HIRA FERRO ALLOYS LIMITED  
PLOT NO. 490/1, 491/2, URLA INDUSTRIAL AREA, URLA RAIPUR CHHATTISGARH   

 
ACTION PLAN FOR THE POLLUTION CONTROL SYSTEM TO ACHIEVE STACK EMISSIONS 

BELOW 30 Mg/Nm³ 

 

Improving the filtration capacity of a bag house (fabric filter) means gas flow handling 

without exceeding emission limits or causing high pressure drop. Below is some of the 

practical, plant-oriented checklist, commonly applied in Ferro-alloy units and other Furnaces. 
 

1.  Reduce Air-to-Cloth (A/C) Ratio. 
Filtration capacity is directly linked to A/C ratio (Air to Cloth ratio). 

 

Actions: 

A. Increase number of bags 

B. Increase bag length (e.g., 4.5 m → 6 m) 

C. Add additional bag house compartment 

D. Reduce excess air ingress (false air) 

 

Typical thumb rules: 

Pulse jet bag house: 1.0 – 1.5 m/min 

Reverse air (RABH) : 0.5 – 1.0 m/min 

Lower A/C ratio = higher effective capacity & lower emissions 
 

2.  Improve Bag Cleaning Efficiency 
Poor cleaning causes choking → high DP → low capacity. 

 

Optimize: 

Pulse pressure (Compressed Air) : 5–7 kg/cm² 

Pulse duration: 100–150 ms 

Cleaning sequence (row-wise, online) 

Cleaning based on ΔP control, not timer only 

 

Check: 

Choked or blinded bags 

Solenoid valves & diaphragms 

Compressed air Pressure /moisture/oil 

 

3.  Upgrade Filter Media (Very Effective) 
Older fabric limits capacity. 

 

Upgrade options: 

Polyester → PTFE membrane bags 

Antistatic bags (for high resistivity dust) 

Higher GSM felt (550–600 GSM) 

 

Benefits: 

Higher filtration velocity 

Lower pressure drop 

Better fine dust capture (<30 mg/Nm³) 



 

4.  Improve Gas Distribution inside Beg house 
Uneven flow reduces usable cloth area. 

 

Actions: 

Install / repair existing inlet baffles plates. 

Improve diffuser plates 

Seal hopper leakage 

Eliminate short-circuiting zones 
 

5.  Control Gas Temperature & Moisture 
Moisture causes bag blinding. 

 

Maintain: 

Gas temp 20–25°C above dew point 

Avoid cold air ingress inside the bag House. 

Insulate ducts, bag house & hopper 
 

6.  Reduce Dust Load at Baghouse Inlet 
Lower inlet loading = higher capacity. 

 

Methods: 

Improve cyclone efficiency upstream 

Reduce fuel fines 

Optimize combustion / furnace operation 

 

7.  Maintain Hopper & Dust Discharge System 

Dust accumulation increases re-entrainment. 

 

Ensure: 

Rotary valves / screw conveyors working 

No hopper choking 

Continuous ash evacuation 
 

8.  Improve Sealing & Reduce False Air 
False air increases volume without filtration. 

 

Check: 

Expansion joints 

Access doors 

Tube sheet leakage 

Damper seals 
 

 

 

9.  Operational & Monitoring Improvements 
Continuous ΔP monitoring 

Trend bag DP vs. time 
 

 



IMPLEMENTATION FOR THE POLLUTION CONTROL SYSTEM TO ACHIEVE EMISSIONS 

BELOW 30 Mg/Nm³ 

 

 

 

To reduce bag house emissions from ~50 mg/Nm³ to ~30 mg/Nm³ without changing the air-

to-cloth ratio, the most effective strategy usually lies in upgrading to more efficient filter 

media rather than just relying on conventional fabrics. With the same cloth area and airflow, 

the media type and surface characteristics strongly influence capture efficiency and hence 

emissions.  

 
Why Media Choice Matters 

 

Standard needle-felt or woven fabrics depend on dust cake buildup for filtration. Fine 

particles — especially in the sub-10 µm range — are harder to collect on these fabrics, and 

emissions tend to be higher unless the media is enhanced. Advanced media with finer pore 

structure or surface membranes can hold dust on the surface rather than in the depth of the 

fabric, improving efficiency and lowering emissions with the same air-to-cloth ratio.  

 
Recommended Fabric Media for Lower Emissions (≈30 mg/Nm³) 
 

1. PTFE Membrane Laminated Fabrics (Best Upgrade) 
 

How they work: A micro porous PTFE membrane bonded to the base felt provides surface 

filtration — dust stays on the surface, not inside the felt. 

Benefit: Significantly higher fine-particle capture efficiency; many installations report 

emissions well below 30 mg/Nm³ and can even achieve <10 mg/Nm³ is possible with proper 

maintenance.  

 

 Upgrading existing polyester bags to PTFE membrane versions often yields the largest 

emission drop without changing system airflow or cloth area. 

 

Improved capture of smaller particles compared to standard polyester. 

 

✔ Cleaning mechanism: Pulsed jet cleaning works best with PTFE membranes due to 

reduced dust penetration.  

 

Maintenance is critical: 
 

Even the best media won’t perform if pulse cleaning, pressure drop, or bag integrity are poor. 

Ensuring proper pulse timing and periodic inspection improves actual capture efficiency and 

stabilizes emissions. 
 

Summary – Best Choice for 50 → 30 mg/Nm³ 
 

 

 

 

 

 

 



Table 1.1 : Technical Specification of Bag Filters (I) 

S. No.  Description  
Specification  

Existing (11 MVA) A 

Specification  

Modified (11 MVA) 

A 

Specification  

Existing (11 MVA) B 

Specification  

Modified (11 MVA) 

B 

1 Filtering Media 
Polyester Needle felt 

non-woven filter bag 

PTFE Membrane 

Laminated Fabric 

filter bag 

Polyester Needle felt 

non-woven filter bag 

PTFE Membrane 

Laminated Fabric 

filter bag 

2 No. Of Chamber 18 18 8 8 

3 
No. Of Bag Per 

Chamber 
49 49 

168 168 

      

4 Total Nos. Of Filter  882 882 1344 1344 

5 Dia Of Filter Bag 200 mm 200 mm 220 mm 150 mm 

6 Filter Bag Length 5 m 5 m 4.5 m 4.5 m 

7 Filtering Area Per Bag 3.14 m2 3.14 m2 2.11 m2 2.11 m2 

8 
Total Filtering Area 

(Online) 
3.14 x 882 m2 3.14 x 882 m2 

2.11 x 882 m2 2.11 x 882 m2 

9 
Air To Cloth Ratio of 

Online Bags 
1.1 0.96 

1.0 0.936 

10 Fan Capacity 2 x 80,000 m3/h 2 x 80,000 m3/h 2 x 80,000 m3/h 2 x 80,000 m3/h 

Note: Note: Previous stack emission was below 50 mg/ Nm3 (standard limit as per CTO) as and it have reduced to less than 30 

mg/Nm3 the time commissioning of the project. (Ferro Alloys) 

 

Table 1.2 : Technical Specifications of Bag Filters (II) 

S. 

No.  
Description  

Specification  

Existing 7.5 MVA 

Specification  

Modified 7.5 MVA 

Specification  

Existing 5 MVA 

Specification  

Modified 5 MVA 

1 Filtering Media 

Polyester Needle 

felt non-woven 

filter bag 

PTFE Membrane 

Laminated Fabric 

filter bag  

Polyester Needle 

felt non-woven 

filter bag 

PTFE Membrane 

Laminated Fabric 

filter bag 

2 No. Of Chamber 10 8 6 8 

3 No. Of Bag Per Chamber 70 188 144 88 

4 Total Nos. Of Filter  700 704 864 704 

5 Dia Of Filter Bag 200 mm 160 mm 150 mm 160 mm 

6 Filter Bag Length 5 m 4.88 m 4.2 m 4.88 m 

7 Filtering Area Per Bag 2 m2 2.45 m2 1.96 m2 2.45 m2 

8 Total Filtering Area (Online) 2 x 700 m2 2.45 x 704 m2    1.96 x 864 m2 2.45 x 864 m2 

9 
Air To Cloth Ratio of Online 

Bags 
1.1 1.06 

 

0.9 

01.06 

10 Fan Capacity 1,10,000 m3/h 1,10,000 m3/h 80,000 m3/h 1,10,000 m3/h 

11 Gas Flow  1,10,000 m3/h 1,10,000 m3/h 80,000 m3/h 80,000 m3/h 

Note: Previous stack emission was below 50 mg/ Nm3 (standard limit as per CTO) as and it have reduced to less than 30 mg/Nm3 

the time commissioning of the project. (Ferro Alloys) 

 

 

 

 

 



Annexure XII: Coal Monitoring Report 

  











Annexure XIII: Water Flowmeter 

  



M/s Hira Ferro Alloys Limited UNIT II 
Plot No. – 490/1, 491/2, Urla Industrial Area, Urla Raipur C.G. 

 

PHOTOGRAPHS OF WATER METER 

 

 

 



 



Annexure XIV: Noise Monitoring 

  







Annexure XV: E-Waste Agreement (Hira) 

  







Annexure XVI: Health Registers 
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Annexure XVII: HFAL Environmental Policy 

  



 



Annexure XVIII: Environment Management Cell 

  



Environment Management Cell/ Environment Health & Safety Cell 

To ensure effective implementation of environmental safeguards, occupational health 
protocols, and legal compliance across all stages of its operations, HFAL has constituted a 
dedicated Environment Management Cell (EMC). The EMC functions under the supervision of the 
senior management and integrates with plant operations, maintenance, electrical, laboratory, 
and safety teams to provide a holistic approach to environmental governance.  

The EMC is responsible for monitoring environmental parameters, ensuring statutory 
compliance, and implementing mitigation measures outlined in the Environmental Management 
Plan (EMP). It also supports performance improvement through periodic audits, training, and 
stakeholder engagement. 

 

 Hierarchy of Environmental Management Cell 

Table 1: EMC Person Details 

S. 
No. 

Designation Department / Responsibility 

1 Director Overall Management & Strategic Decisions 

2 
Vice President (Power Plant – 
O&M) 

Operation & Maintenance of Captive Power Plant 

3 
Vice President (Electrical & 
Instrumentation) 

Electrical Systems, Instrumentation & Automation 

4 General Manager (Ferro Alloys) Ferro Alloy Production, Process & Quality Control 

5 
General Manager (HR & 
Administration) 

Human Resources, Administration & Industrial 
Relations 

6 
General Manager (Corporate 
Affairs) 

Liaisoning, CSR, Legal & Statutory Compliance 

 

 

 

  

 

  

DIRECTOR 

 

GM 
        (Corporate Affairs) 

 

Asst. Manager 
(Environment) 

 
 

 

GM 
(HR & ADM) 

 

Horticulture 
 

 

Deputy Manager 
(Health & Safety) 

 

Fire Man 

VP 
    (POWER PLANT – O&M) 

 

VP 
(ELE. & INST.) 

 

GM 
(FERRO ALLOYS) 

 



7 Deputy Manager (Health & Safety) 
Occupational Health, Safety Management & 
Training 

8 Assistant Manager (Environment) 
Environmental Management & Regulatory 
Compliance 

9 Fire Man Fire Protection & Emergency Response 
10 Horticulture Officer Greenbelt Development & Plantation Maintenance 

Key Responsibilities of the Environment Management Cell 

1. Environmental Monitoring and Reporting: Conduct periodic monitoring of air 
emissions, ambient air, noise, wastewater, soil, and groundwater using in-house and 
NABL-accredited external labs. 

2. Regulatory Compliance: Ensure full compliance with CECB, MoEF&CC, and CGWA 
norms including submission of returns via the PARIVESH portal and upkeep of CTO, CTE, 
and Authorization records. 

3. Pollution Control System Management: Oversee operation and efficiency of APCs (e.g., 
ESPs, bag filters, dry gas cleaning units), Neutralization pit followed by sedimentation 
Tank /STP, and ensure Zero Liquid Discharge (ZLD) performance. 

4. Waste Management: Maintain inventories and compliance for hazardous, solid, and 
municipal wastes, and coordinate with TSDFs and authorized recyclers. 

5. Greenbelt Development and Biodiversity: Monitor and maintain the greenbelt (target: 
≥40% coverage), support biodiversity conservation with survival rate tracking and native 
species plantation. 

6. Occupational Health & Safety (OHS): Assist OHC in medical surveillance, safety 
inspections, accident/incident logging, and ensure PPE usage and statutory workplace 
safety protocols. 

7. Emergency Preparedness & Training: Coordinate fire safety drills, mock environmental 
emergencies, and awareness campaigns for workforce and nearby communities. 

8. Documentation and Environmental Audits: Prepare Form V (Annual Environmental 
Statement), support internal and external environmental audits, and maintain 
documentation for EMS compliance. 

9. Stakeholder Engagement: Facilitate local stakeholder interaction, grievance redressal, 
and environmental education in nearby villages as part of CSR/CER initiatives. 

10. Groundwater and Water Use Surveillance: Monitor abstraction and recharge, track 
water consumption and recycling efficiency in alignment with CGWA approvals and 
conservation goals. 



This structured EMC system ensures that HFAL continuously improves its environmental 
performance while complying with applicable environmental, health, and safety regulations. 

 



Annexure XIX: Newspaper Advertisement and EC 

Display on Website 

  



CENTRAL CHRONICLE    Raipur, Friday, March 

NITI Aayog holds 
divisional level workshop

Chhattisgarh All construction works in ‘Divyang’ 
school buildings, schools, Ashrams, 

be done keeping quality in mind. 

Briefs

ISBM University 
organizes expert talk on 
anti-smoking measuresOn Wednesday, a one-day workshop was organized by NITI Aayog on 

the topic of sustainable development goals.

FACTFILE





Display of UNIT II EC on HFAL Website 

 

  



 



Annexure XX: Ack Nagar Nigam 

  





Annexure XXI: Water Sprinkler Unit II 

  



HIRA FERRO ALLOYS LIMITED UNIT-II 
Situated at Plot No. 490/1, 491/2, Urla Industrial Area, Urla Raipur (C.G) 

 

PHOTOGRAPHS OF WATER SPRINKLER 

 
 

 
 

 



 



Annexure XXII: Fugitive emission result 

  











Annexure XXIII: Power Plant Monitoring Report 

  



 

 

INDUSTRIAL HYGIENE SURVEY 
at 

HIRA FERRO ALLOY LIMITED (UNIT -II) 

1st May 
2025 

 
 
 
 
 
 
 

 
 
 

 

 
 
 
 

Survey conducted 
by 

Arvind Industrial Hygiene 
Consultancy 
Raipur [C.G.] 
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Ref. No- Arvind Ind. Hygiene/2025/27 Date: 10-05-2025 
 
 

To, 
DGM, HR 
Hira Ferro Alloys Ltd. (Unit–II) 
Plot no. 490/1, 491/2, Urla Industrial Area 
District- Raipur, Chhattisgarh- 492003 
Urla Industrial Complex 
Raipur - 492003 

 
Sub–Industrial Hygiene Survey at Hira Ferro Alloys Limited (Unit – II) 

 Reference –POWER/25 -26/SO/0011 DATED 29.4.2025 

 Dear Sir, 
 
With reference to the above order an industrial hygiene survey for coal dust, in CPP & DE 
system checking in entire CHP area had been conducted at different locations of Hira Ferro 
Alloys Ltd. (Unit –II), Urla Raipur on 1st May 2025. The survey work was coordinated by Mr. 
Praveen Singh from HR and Mr. Shivraj Verma from Safety department. Please find a detail 
report of the survey for your information and necessary action. 

 
 
 
 
 

 

 
Dr. A.K. Verma, M.Sc. Ph.D. 

Director & Competent Person Under CG Govt. 
Arvind Industrial Hygiene Consultancy, Raipur (C.G.) 
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HIRA FERRO ALLOYS LIMITED 
 

 
Introduction – HFAL (HIRA FERRO ALLOYS LIMITED _UNIT- II) has an 
operational ferro alloy manufacturing unit located at Urla Industrial Area, Accholi 
Village, Raipur Tehsil and District, Chhattisgarh. The industry currently manufactures 
Ferro Alloys (Silico Manganese/Ferro Manganese)- 50,000 TPA and/or Pig Iron -
70,000 TPA. The unit also has a 20 MW Captive Power plant. The unit is operational 
as per the latest Consent to Operate issued by SPCB (CECB) vide Letter 
No.8679/TS/CECB/2024 dated 30.12.2024 (valid up to 31.12.2025). The total plant 
area is 46.294 Acres (18.735 Ha.). The unit has four Submerged Arc Furnaces and 
20 MW Captive Power Plant. The site is self-sufficient with all the infrastructural 
facilities consisting of utilities, environment management, manufacturing area, OHC, 
full-fledged safety department, warehousing, and site technical management. 
 
OCCUPIER & FACTORY MANAGER OF THE UNIT 
SHRI AJAY DUBEY (Director) 
Hira Ferro Alloys Ltd. (Unit – II) 
Plot No. 490/1, 491/2, Urla Industrial Complex, Urla Raipur (C.G.) 
Pincode : 492003 
Mail ID : ajay.dubey@hiragroup.com, tarun.kumar@hfal.in  
Contact : +91- 8770008994, +91- 97555 22009 
Phone No.- 0771- 4938401(O), M- +91 97555 22009 
 
 
HIRA FERRO ALLOYS LIMITED (HFAL) is a certified ISO 9001:2015, ISO 
14001:2015, ISO 45001 company of Hira Group which is one of the leading business 
conglomerates in the state of Chhattisgarh. The group is one of the largest groups of 
Chhattisgarh with predominant interest in power generation, sponge iron, steel 
making, steel rolled products, Ferro alloys and coal and iron ore mining and cement 
manufacture. The group has vast experience in Ferro Alloys & Steel making projects 
among other products. 

The process of Ferro alloys production comes under Hazardous process as per the 
factory act 1948 amended in 1987. Monitoring of these contaminants by approved 
method and keeping Their concentration within TLV in the working environment is 
mandatory to comply the section 87 & 41F of the factory act. The process of ferro 
alloy production generates dust, heat stress, fumes & noise in the working 
environment. These occupational health hazards may cause adverse health effect 
among employees during prolong exposure if proper control measures are not 
implemented at the work place. 

The plant is working under the flagship of Hira group of industries having other units 
of power and steel also.  
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OBJECTIVE 

The objective of this study was to monitor and to assess the coal dust concentration 

in breathing zone of workers exposed in CHP area, estimation of Free silica content 

in collected dust samples & Testing of Bag filter efficiency (DE system) in line with 

Form 21 A prescribed under Indian Factories Act. Recommending suggesting for 

control measures.  

RESPIRABLE DUST- The respirable dust concentration was monitored with the help 

of Personal air sampler (APEX II, Casella London Make). The instrument was 

attached to workers in the working   locations of the plant. Air containing respirable 

dust was drawn through the sampling head (Cyclone 225-8-01) at the rate of 2.2 

ltr./mts. Suction is provided by a pump driven by a D.C. motor from a rechargeable 

NiMH battery which lasts up to 10 hrs. The breathing zone samples were collected 

during the normal working hours. of the individual. The instrument was removed after 

8 hrs. and dust concentration was calculated on the basis of weight difference of the 

filter paper (PVC Membrane 37 mm diameter). The internationally approved NIOSH 

method 0600 were used to evaluate the dust concentration in mg/m3 of air. Filter sent 

to laboratory for silica estimation.  

 

OBSERVATIONS                                                                                                          
                                                                             

Table-1 
Respirable Dust – Personal Sampling 

Instrument–Casella Apex II Air sampling pump with variable flow rates & 
Absorption media TLV – Coal dust 2 Mg/m3  Silica < 5 % . 

                                                       
 
 
 
 
 
 
 
 
 
 
 TLV – Coal dust 2 Mg/m3 Silica < 5 % 
 
As Per AFA 2nd Schedule, Based on Free Silica content in coal dust sample: 3.74 % 

 
Based on free silica dust exposure for Rakesh Kumar, Ashok kumar,Kuneshwar & 
Bharat lal sahu have found to be within TLV norms. 
As per 2nd Schedule IFA -   30/ 3 + 3.74 = 4.45  mg/m3  (Converted TLV)  
  

 
 

S.No. Name Desig. Location Dust 
mg/m3 

TLV 
mg/m

3 
1. Rajesh Kumar 

Patel 
Operator CHP 1.78 2 

2. Ashok Kumar Supervisor       Coal Bunker 1.52 2 

3. Kuneshwar 
Lahare 

Helper Screening area 3.63 2 

4. Bharat Lal 
Sahu 

Operator CHP 0.90 2 
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RESULTS:  
 
Coal dust concentration collected from breathing zone of workers were found to be 
within TLV at all the above Four locations. Free silica content in coal dust samples of 
workers was observed to be 3.74 & converted TLV 4.45 mg/m3 ,respectively which is 
below the permissible norms, lab report is enclosed for your reference. 
 
DE System /Bag Filter Testing – Efficiency of De system was evaluated by using 
digital manometer model Testo 512 West Germany make. The report in Form 21 A is 
enclosed in the end. 
DE system at all the locations were found functioning properly, no dust emission was 
observed from the chimney & nearby area. 
 

 

          

 

 Dr.A.K.Verma, M.Sc. Ph.D. 
                                   Director & Competent Person Under CG Govt. 

Arvind Industrial Hygiene Consultancy 
                            Raipur (C.G.) 
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SURVEY PHOTO: 
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          LAB REPORT 
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Form 21-A 

(Prescribed under rule 107) 
Test Report – Dust Extraction System 

 
 

Machine Discharge Area- Bag Filter-1 CHP area 

   

1. Type Bag Filters 
Model Pulse Jet System 

Fan Specification Centrifugal 
Capacity (m3/hr.) 17000 
Power (kw)/RPM 22KW/1450 RPM 

Head 
2. Sr. No. of Heads - 

Containment Captured Fine Dust 
Captured Velocity (m/s) 6.80 

Volume Exhausted at Head Remixed/Collected at other point 
Head Static Pressure (mmwc) 300 mmwc 

Total Pressure Drop 
3. (a) At joint (mmwc) 80 

(b) At other point of system 116 
Transport Velocity in Dust 

4. Bag Filter (m/s) 6.7 
Air Cleaning Device 

5. Type Used Bag Filters 
Velocity at Inlet (m/s) 7.69 

Static Pressure at Inlet (mmwc) 24 
Velocity at Outlet (m/s) 4.2 

Static Pressure at Outlet (mmwc) 82.0 
Fan 

6. Type Used Centrifugal Flow 
Volume handled (m3/h) 15600 
Static Pressure (mmwc)  

Pressure drop at Outlet of Fan (mmwc)  
Motor 

7. Type 3 Phase Induction Motor 
Speed 1450 
HP/KW 30HP/22kW 

8. Particulars of Defects System performance is satisfactory. But 
Regular cleaning is required to improve the 

efficiency of DE System. 
 

Signature 
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Form 21-A 

(Prescribed under rule 107) 
Test Report – Dust Extraction System 

 
Machine Discharge Area- Bag Filter – 2 CHP Area 

   

1. Type Bag Filters 
Model Pulse Jet System 

Fan Specification Centrifugal 
Capacity (m3/hr.) 10000 
Power (kw)/RPM 15Kw/1400 

Head 
2. Sr. No. of Heads - 

Containment Captured Fine Dust 
Captured Velocity (m/s) 9.60 

Volume Exhausted at Head Remixed/Collected at other point 
Head Static Pressure (mmwc) 300 mmwc 

Total Pressure Drop 
3. (a) At joint (mmwc) 76 

(b) At other point of system 112 
Transport Velocity in Dust 

4. Bag Filter (m/s) 6.6 
Air Cleaning Device 

5. Type Used Bag Filters 
Velocity at Inlet (m/s) 11.7 

Static Pressure at Inlet (mmwc) 12.0 
Velocity at Outlet (m/s) 17.5 

Static Pressure at Outlet (mmwc) 12.0 
Fan 

6. Type Used Centrifugal Flow 
Volume handled (m3/h) 8800 
Static Pressure (mmwc)  

Pressure drop at Outlet of Fan (mmwc) - 
Motor 

7. Type 3 Phase Induction Motor 
Speed 1450 
HP/KW 20HP/15KW 

8. Particulars of Defects System performance is satisfactory. Regular 
monitoring & maintenance is required to 
improve the efficiency of DE System. 

 
Signature 

 
  

 
 
 
 
 
 
\ 
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Form 21-A 

(Prescribed under rule 107) 
Test Report – Dust Extraction System 

  
Machine Discharge Area- Bag Filter- 3 CHP Area 

   

1. Type Bag Filters 
Model Pulse Jet System 

Fan Specification Centrifugal 
Capacity (m3/hr.) 26000 
Power (kw)/RPM 37KW/1450 RPM 

Head 
2. Sr. No. of Heads - 

Containment Captured Fine Dust 
Captured Velocity (m/s) 10.6 

Volume Exhausted at Head Remixed/Collected at other point 
Head Static Pressure (mmwc) 300 mmwc 

Total Pressure Drop 
3. (a) At joint (mmwc) 85 

(b) At other point of system 121 
Transport Velocity in Dust 

4. Bag Filter (m/s) 6.8 
Air Cleaning Device 

5. Type Used Bag Filters 
Velocity at Inlet (m/s) 12.4 

Static Pressure at Inlet (mmwc) 9.6 
Velocity at Outlet (m/s) 23.7 

Static Pressure at Outlet (mmwc) 12.2 
Fan 

6. Type Used Centrifugal Flow 
Volume handled (m3/h) 24500 
Static Pressure (mmwc) - 

Pressure drop at Outlet of Fan (mmwc) - 
Motor 

7. Type 3 Phase Induction Motor 
Speed 1450 
HP/KW 50HP /37KW 

8. Particulars of Defects System performance is satisfactory. Regular 
monitoring & maintenance is required to 
improve the efficiency of DE System. 

 
Signature 
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              CALIBRATION CERTIFICATE’S 
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AT 

HIRA FERRO ALLOY LTD. (Unit -2) 
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Ref. No- Arvind Ind. Hygiene/2025/48                                           Date: 11 - 03 -2025 

 

 
To, 
HOD, Safety Department 
Hira Ferro Alloys Ltd. (Unit – 
2), Plot No. 490/1, 491/2. 
Urla Industrial Complex 
Raipur -492003 

 
 

Sub – Comprehensive Industrial Hygiene Survey at Hira Ferro Alloys Ltd. (Unit – 2) 

Reference – Service order Ferro /24-25/SO/0686 dated 26.02.2025 

 
 

Dear Sir, 
 

 
With reference to the above order an extensive industrial hygiene survey have been conduct at 

various location of the plant on 7th March 2025. 2024.The survey work was coordinated by Mr. 

Shiv Raj Verma, Safety Officer from Safety department. The overall coordination was extended 

by Mr.Tarun kumar from Environment department . 

Please find a report of the survey for your information and necessary action & compliance. 
 
 
 
 
 
 
 
 
 

 
Dr.A.K.Verma, M.Sc.Ph.D. 

Director & Competent Person Under CG Govt. 
Arvind Industrial Hygiene Consultancy, Raipur (C.G.) 
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STUDY FINDINGS – AT A GLANCE 

 

 

(P) - PERSONAL SAMPLING 
Overall, 13% deviation from the TLV data in the current survey. 

HAZARD NO. OF 
SAMPLES 

EXCEEDED 

TLV 

Respirable Dust 
(P) 

05 01 

Noise (P) 04 00 

Noise (A) 07 02 

Heat Stress 04 00 

Gas/chem. 03 01 

Walking 

Illumination 

 

07 

 

00 

Total 30 (13%), 04 
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INDUSTRIAL HYGIENE SURVEY REPORT OF HIRA FERRO ALLOY LTD. 

Introduction - Hira Ferro Alloys Limited (HFAL) is one of the leading Ferro Alloy Production Unit 

of Chhattisgarh. As per Pollution Clearance Company has operational 4 Nos. of Submerge Arc 

Furnace having Ferro Alloys - 50000 Tonnes per Annual capacity and/or Pig Iron -70000 Tonnes 

per Annum and There is a separate coal-based power plant of 20 MW capacities. The plant is 

working under the flagship of Hira group of industries having other units of power and steel also. 

In HFA unit there are 375 regular employees and 125 contractual workers working at different 

sections of the plant. The plant is certified with ISO -9001, ISO 14001, ISO 45001 management 

system for assuring best possible occupational health and environment conditions inside the 

plant. 

The main production is done through three nos. of electric arc furnaces. The present hygiene 

survey was conducted on 3rd Feb.2024 at Ferro alloy unit and power division of the plant. 

The survey was conducted at the time when all the units were under operation. The process of 

ferroalloy production comes under hazardous process as per the factory act 1948 amended in 

1987. Monitoring of these contaminants by approved method and keeping their concentration 

within TLV in the working environment. Is mandatory to comply the section 87 & 41F of the factory 

act. The process of ferroalloy production generates dust, heat stress, fumes & noise in the working 

environment. These occupational health hazards may cause adverse health effect among 

employees during prolong exposure if proper control measures are not implemented at the work 

place. 

The industrial hygiene survey was conducted at the various identified locations of the plant. This 

survey provides input for the assessment of occupational health risk among the workers, which 

may help subsequently for taking control measures in the work place. The data collected is useful 

to correlate the health of employees with their occupation, improvement of working environment 

and work to become conducive to safety and health. 

In the plant the shop floor layout including housekeeping, safety signage’s displayed at various 

locations, were appreciable. The spacious and open landscaping inside the plant covering with 

greenery was also very much appreciable from environment point of view. 

Objective - The objective of this study was to monitor and to assess the respirable dust 

concentration, noise level, Heat stress, Gas Chemical, Illumination in the working environment 

and to identify the potential hazard and risk arising from the workplace, comparing with 

permissible exposure limits (TLV) and to suggest remedial measures to make the environment 

congenial, conducive and comfortable for the employees. 

. 
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Technical information: 
 

(a) Threshold limit value – TLVs refers to airborne concentration of substances for 8 hrs. 

Workdays to which nearby all workers may be repeatedly exposed day after day without having 

any adverse health effect. 

(b) TWA – The time weighted average concentrations permit excursions above the limits, 

provided they are compensated by equivalent excursion below the limit during the work day. 

(c ) Decibel db - A unit used to express sound intensity. Minimum difference in loudness that is 

usually perceptible. The general relationship is L = 10 q/qo(dB). One decibel is one tenth of abel 

and it is the preferred unit for noise measurement. 

(d) Sound pressure level Spl – The level in decibel of a sound is 20 times the logarithm to the 

base 10 of the ratio of the pressure of this sound to the reference sound pressure. The unit gives 

idea about the effect of noise on ear drum. 

(e) Equivalent noise exposure Leq – Equivalent exposure for extended period of time, provided 

there is no change in the noise because of the interference. It gives the assessment of noise dose 

as per ISO -1999, for hearing conservation purpose. Useful for calculating TLV/TWA for noise 

dose of exposed employees. 

(f) Sound emission level SEL – The unit gives the assessment of noise intensity generating 

from the source or machine. The parameter is useful for adopting engineering control measures 

in the work place. 

(g) Personal monitoring – Sampling of employees exposed to various pollutants by fixing 

sampler in the breathing zone. 

(h) Exposure Time – The length of individual employees’ exposure may be limited as 

administrative control. There are shorter exposure times for higher sound levels. Permitted noise 

exposure time or PT can be calculated for the measured sound level and it may be used as an 

administrative control measure to minimize the exposure level. PT can be calculated from the 

following formula PT = 8/2 (L-90)/5 

(g) Wet Bulb Globe Temperature (WBGT) – It is the recognized index for monitoring dry & hot 

atmosphere in industry in compliance with ISO standard. 
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(h) Respirable Dust (0.1 -5 micron) – The dust of the above size sus [pended in the air for 

prolonged period of time and has a tendency to deposit in the alveoli chamber of the lungs. From 

naked eye one can see only the dust size of above 7 microns. 

WBGT Index – Wet bulb globe temperature is an agreed international standard (ISO-7243) on 

heat stress which was published in 1982, and accepted by most of the countries in the world. Its 

TLVs have been established by American Conference of Government and Industrial Hygienist 

(ACGIH). This index is being used for judgment of the severity of thermal environment and the 

risk for heat causalities. The combination that was best related to the human response was found 

to be: WBGT = 0.7tnw + 0.2tg + 0.1 tdb 

tnw –Natural wet bulb temp, tg –Globe temp, tdb –Dry bulb temp. This is the best index to be 

used in conjunction with Air velocity and Relative humidity (RH %) or vapor pressure at NTP. 

 
What is HEAT STRESS - Heat may occur in environment with high air temperature, high 

thermal radiations like Foundries, Smelter, refineries, Steel plant, Ceramic factories & high 

level of humidity for example Rotary kiln, boiler, turbines & laundries or at work place where 

high activity level (Increasing metabolic rate) are needed. When heat stress from the thermal 

environment is imposed on the human body, there will be resulting strain in the body. This 

may result in physiological reactions such as increased skin temperature, sweat productions, 

increased heart rate and higher core temperature. Under severe conditions the strain may 

attain such a magnitude as to cause health impairment & death. 

The heat stress imposed on the body by a certain environment is often evaluated by a heat 

stress index” which by a single value combines the influence of one or more of the 

environmental factors as air temperature, mean radiant temperature, air velocity, relative 

humidity, activity & clothing. WBGT index is the most commonly used internationally 

standardized index for monitoring heat stress in hot & dry environment. Some other index 

is CET, P4SR, ET etc. In India although there is a reference of many studies mentioned 

above on measurement of Heat Stress in various Industries, but there are a few (finger 

counted) studies published on the health effect of heat stress (heat strain). National Institute 

of OH, Ahmedabad Anjali Nag et.al have published a study on effect of heat stress in Am. 

Ind. Hyg. Asso. Journal. The purpose of this present study was to monitor Heat Stress in the 

identified locations of the plant and to suggest preventive & control measures to reduce the 

heat stress in the work place. 
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Heat Exchange & Heat Balance – 

 
The heat stress on the human body results from two types of heat load 

 
1. External Heat – Environmental heat 

 
2. Internal Heat – Metabolic heat 

 
External heat load results basically from Mechanism of conduction, convection and radiation. 

Internal heat generated from human body due to intra cellular oxidative process (metabolism) 

which is combination of heat generated by the basal metabolism and resulting from physical 

activity. In order to maintain the internal thermal balance, the metabolic heat load must be 

dissipated and this can be achieved through conduction, convections & radiation, (depending 

on the environment conditions) the body may gain or loss heat through this mechanism. The 

evaporation of 1 ltr. of sweat removes 580 kcal heat from the body, to the surrounding 

environment 

Heat Balance – Heat exchanges between the human body & its environment follow certain 

physical laws & can be expressed by the following equation. 

Heat Gain = Heat loss 

M + W + Cd +Cv+ R – E = 0 

M –Metabolic rate, W – Heat gains due to work, Cd – 

conductionCv – convections, R – Radiation, E – Evaporation 

The amount of heat gain by the body of the exposed worker should be lost by the 

evaporation, so that heat stress is not caused. 



8  

 

 
Effect of Heat Stress 

 

 

 

 
 

Material & Methods - Monitoring of various health hazards was carried out by measuring the 

factors present in the environment through sampling. The survey was conducted at various 

locations identified after interaction with the safety department of the plant. The instruments used 

were portable and battery operated with direct reading LCD display type. Different physical & 

chemical hazards were monitored by using area sampling and personal sampling techniques. The 

identification of the exposed employees was done on the basis of data collection, its analysis and 

comparison with threshold limit values of respective hazards. 

Respirable Dust - The respirable dust concentration was monitored with the help of Personal air 

sampler (Apex II, Casella London Make). The instrument was attached in the working locations 

of the plant. Air containing respirable dust was drawn through the sampling head (Cyclone 225-

8-01) at the rate of 2 . 2 ltr./mts. Suction is provided by a pump driven by a 

D.C. motor from a rechargeable NiMH battery which lasts up to 10 hrs. The breathing zone 

samples were collected during the normal working hours. of the individual. The instrument was 

         Symptoms              Effect         Prevention 

Heat Syncope Dizziness pooling of 

blood in dilated vessels 

of skin 

Fainting while standing 

erect 

Acclimatization 

Heat Exhaustion Dehydration, 

physical fatigue 

Sustained exertion, thirst 

headache, lack of 

acclimatization 

Acclimatization, fluid 

replacement 

Heat Cramps Giddiness, anoxia, 

salt depletion 

Heavy sweating, 

painful spasm of 

muscle 

Adequate salt intake 

Heat Stroke Hot dry skin, loss of 

consciousness, 

convulsions, high body 

temperature 

Failure of 

thermoregulatory system 

Cool the body, air 

movement around the 

victim, fluid 

replacement 
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removed after 8 hrs. and dust concentration was calculated on the basis of weight difference of 

the filter paper (PVC Membrane filter 37 mm dia). The internationally approved NIOSH method 

0600 was used to evaluate the dust concentration in mg/m3 of air. 

 
Noise - Noise level measurement was done with the help of sound level meter type Casella 62 

X, London make. Parameters like Spl, Leq and SEL were recorded near the different machines 

following the OSHA guidelines for noise sampling (1 mtr. Away from the machine and at the 

place where worker spent their maximum time during duty hrs.). 

Personal exposure to noise was assessed by noise dosimeter type 4428.The noise dosimeter 

was attached to the workers, working in noisy area and then it was removed to assess their actual 

exposure. The percentage exposure was further converted into corresponding decibel by using 

conversion table. 

Heat Stress - Heat stress was measured in terms of wet bulb globe temperature (WBGT) 

which is the ISO recognized scale for measurement of heat stress in dry and hot atmosphere. The 

instrument WBGT heat stress monitor was used for this purpose. Heat stress was measured in 

the area where workers may at times be exposed to radiant/convective heat. Mean WBGT and 

relative humidity with air velocity was evaluated using velometer. The data collected was 

compared with the threshold limit value of the respective hazards. Some of the important aspect 

like use of PPEs, exposure pattern of the workers, ventilation and lighting system was also 

recorded during survey. 

Illumination - Illumination measurement was done with luxmeter which gives assessment of 

brightness in the unit area of work place in lux. The degree of safety with which a task is performed 

depends in large part on the quality of illumination and on visual capacities. The visibility of an 

object can be altered in many ways. One of the most important factors is the contrast of the 

luminance’s due to reflection factors, to shadows or to color of the object itself and to the 

reflection factors of the color. What the eye really perceives are the differences of 

 
luminance between an object and its surroundings. In the night illumination is mostly influenced 

by the air density, environmental contaminations and quality of lamps. Human eye can 

accommodate wavelength of 380-760 nm. Illumination survey was conducted in the work place 

after the sunset, when there was no contribution of day light factor. The lighting system General 

lighting, localized lighting and local lighting were taken into the consideration during survey. The 

data collected was compared with the reference values adopted by ACGIH. These values are 

also applicable under the factory act. 

Gas & Chemicals – Measurement of gases concentrations was done using Uniphos 

multi gas detector pump. 



 

 

 
OBSERVATIONS: 

 
Table -1 

Respirable Dust Personal Sampling Instrument Used – Casella Apex 2 IS 
Plus, Serial no. 4914858 Calibration date – 20.11.2024 

 

 

                          *TLV – IFA ,Coal Dust 2 mg/m3 ,Ash dust – 3 Mg/m3 
 

 

Table – 2 
Noise Personal Sampling, Noise Dosimeter, Instrument 

Serial No.– Q -662236 Calibration date 07.11.2024 

 

S.N Name Designation Location Noise 

Leq 

dB 

TL 

V 

dB 

1. 
 

 

Tikesh Verma Operator Furnace No – 1 72 85 

2. Shiv Sankar Operator Furnace No 2, unit- 77 85 
 

 

Nisad  2   

3. Vishnu Operator CCR, Unit -2 68 85 
 Singh Rajput     

4. Mukesh Vasni Supervisor Metal yard 81 85 
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S.N Name & ID Designation Location Dust 

Mg/m3 

TLV 

Mg/m3 

1. Santosh Sahu Tapper Tapping Yard 0.8 2 

2. Vikash Kumar Fork lift 
Operator 

Furnace Floor 3.4 2 

3. Shit Kumar Bhagel Tapper 11 MVA 

Furnace Floor 

0.7 2 

4. Paras Pal Fork Lift 
Operator 

11 MVA Furnace 
Floor 

1.5 3 

5. Sankar Nisad Boiler 
Operator 

Power Plant 
20MW 

0.7 3 
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Table -3 
Noise level survey (Area sampling), Instrument– SL - 4022, 

Calibration 7.11.24 Acoustic Calibrator 120/1, ANSI – S1. 40-2006 

 

S.N Location Noise dB(A) 
SpL 

Noise 
dB(A) 
Leq 

Noise 
dB(A) 

SEL 

TLV 
dB(A) 

1. Furnace Floor, Unit- 2 74.2 72.3 80.1 85 

2. ID Fan, Unit- 2 78.1 77.4 82.2 85 

3. Furnace Floor 71.4 70.7 75.6 85 

4. ID Fan Area 84.1 82.4 88.7 85 

5. Metal Yard 76.4 74.3 80.2 85 

6. TG Floor 87.7 85.3 81.5 85 

7. TG ‘OML’ 86.9 84.7 81.1 85 

*Noise level meter Casella 63 X, l Acoustic calibrator CEL 120/1 Class 1, S.NO. 4914335. 
Threshold limit value for Noise ACGIH TLV- TWA: 85 dBA at 3 Db exchange rate for 8 hrs. 
Indian Factory Act 85 dBA at 5 dB exchange rate for 8 hrs. 

** In the above location human exposure is Max. 30 minutes. However, they are strictly using Ear plugs in High 
noise area, NRR ear plug (Venus) - 29 dB., OHSA Guideline for calculating exposure: 29 - 7 /2 = 11 

Therefore, effective exposure will reduce by 11 Db, if ear plugs are used in Noisy locations 
 

 

Table - 4 
Heat Stress Measurement Instrument– WBGT Monitor Leutron, Mode HT -30, 

Calibration date 7.11.2024 
 

S.N Location D W Radiant 

Heat 0C 

Mean WBGT % 

Excess 

TLV 

1. Furnace -1, Unit- 2 40.7 18.5 44.8 26.6 Nil 29.5 

2. Furnace 1A, MVA 41.7 18.3 42.1 25.4 Nil 29.5 

3. Furnace 2B, MVA 42.7 19.9 44.7 27.3 Nil 29.5 

4. TG Floor, Unit- 2 36.7 17.0 36.5 23.0 Nil 29.5 

 
*Air velocity (mean) –Turbine Hall– Air velocity >1.5 m/Sec. 
Relative Humidity 46 – 49 %, Oxygen 20.9%. TLV Reference 50% work /Rest basis. 
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Table - 5 
Illumination level Lux Meter Leutron Model LX 103, R Range 0 - 50,000 Lux, 

Calibration date 16.1.2024 
 

 
S.N 

Location Lux Requirement 

lux 

IFA 

1. CCR, Unit- 2 168 32 

2. 11 MVA CCR 76 32 

3. CCR Power Plant 154 32 

4. TG Floor 134 32 

5. 
TG Floor “0 ML” 85 32 

6. Metal Yard 57 32 

7. DM Plant 74 32 

*TLV IFA – 32 Lux for the work Place. 
 
 

 

Table - 6 
Gas & Chemicals Area Sampling 

 

S. N. Location Contaminant Conc. PPM TLV 
PPM 

1. DM Plant (pump area) HCl Acid fume Nil 5 PPM 

2. Chemical storage Area HCl fume 
Ammonia 

H2SO4 

Nil 
Nil 
Nil 

5 PPM 
25 PPM 
1 Mg/m3 

3. Chemical laboratory Hydrazine 0.5 0.1 PPM 

*TLV – As per IFA second schedule 
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SURVEY PHOTOGRAPHS 

 

 

 

 

 

 

PERSONAL DUST SAMPLING HEAT STRESS MONITORING 

PERSONAL NOISE MONITORING AREA NOISE MONITORING 

ILLUMINATION MONITORING GAS & CHEMICAL MONITORING 
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RESULTS & DISCUSSION – 

 
The comprehensive Industrial hygiene survey has been conducted at various locations of HFA on 

7TH March 2025.The locations were identified after having interaction with the safety department. 

The locations were covered randomly ensuring that all the production units such as electric arc 

furnace, raw material yard ,power plant area ,compressor house may be covered under the survey 

programmed. 

The electric arc furnace which utilizes raw materials like Mn ore, dolomite, coke, quantize to 

produce silico manganese product. The process takes about 2 hrs.30 minutes to complete and 

then tapping is done and the material is broken manually to reduce its sizes for packing in the 

bags and stored in the metal yard. 

The plant having all the pollution control system working properly in the place. The process of 

various section is being controlled from centralized control room Worker’s exposure were found 

to be negligible except in the metal yard and ground hopper where the process is absolutely 

manual. Total 30 samples with respect to area and personal monitoring for various hazards were 

collected from the different locations out of that 4 samples deviated from the TLV norms. The 

data were analyzed statistically and the results are shown in the observation tables 1 to 7. 

Respirable Dust – Respirable dust at personal level was measured at 5 working locations out 

of that 1 sample of furnace floor , fork lift operator has exceeded TLV norms. High dust & fume 

emission were observed on the furnace floor Rest were found within the permissible limit .( table 

-1 ). 

Noise – Personal noise exposure assessment was done for 4 employees of furnace and CPP 

area out of that noise exposure for all the employees were observed within TLV on 8 hrs. 

TLV/TWA basis ( Leq value). Area noise were monitored at 7 locations out of that noise level were 

found above TLV at 2 locations of Power plant TG hall & Zero ML. (Table 2 & 3). 

 
Heat Stress – Heat stress was measured in terms of wet bulb globe temperature (W.B.G.T.). 

Mean W.B.G.T. and radiant heat is reported in table No.4. Out of 4 locations, mean WBGT was 

found within TLV norms at all the locations . al. Personal exposure was not observed at the 

furnace floor, but the fork lift operator was found intermittently exposed to heat while charging the 

material and tapping out process. TLV criteria considered as 50% work /Rest schedule. All the 

jobs relating to operation being performed through control cabins. (table 4). 
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Illumination – Illumination survey was conducted at 7 locations light intensity at all the locations 

were found to be adequate at all the locations .Illumination intensity was measured at indoor 

locations only, where the day time lightings are necessary to perform the job. (Table 5). 

Gas & Chemicals – Gas & chemical concentration were monitored at 3 different locations of DM 

plant and found to be within norms at all the locations except at one location of chemical laboratory 

where the hydrazine emission was observed from the container because its cap was not kept 

closed properly. MSDS was found displayed in the work place and chemical storage area. 

 
Recommendations – On the basis of the above industrial hygiene survey and data collection 

and its comparison with the TLV criteria, following recommendations have been suggested: 

1. High dust & metal fume emission at furnace floor may be checked by increasing efficiency 

of DE system .Control room door to be repaired to avoid dust exposure of CCR operators 

sitting inside the room . 

2. At furnace 11 MV CCR ,AC to be rectified ,and CCR door needs repairing ,Operators chair 

may also be repaired and placed accordingly with height and back adjustment . 

3. In DM Plant ,chemical laboratory ,hydrazine leaks to be checked by using polythene on the 

container cap. 

4. In power plant TG hall exhaust ventilation to be improved and rectified. 

 

Dr.A.K.Verma, M.Sc.Ph.D. 
Director & Competent Person Under CG Govt. 

Arvind Industrial Hygiene Consultancy, Raipur (C.G.) 
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…………………………. END OF REPORT……………………. 



Annexure XXIV: GW Monitoring 

  











Annexure XXV: Fly Ash Agreement 

  





















































Annexure XXVI: Fly Ash Audit Report 

  





 
 

 

 
 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 
 

 

 

   
   

   
   

   
   

   
   

 

 

   
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 
 
 

 

 

 



 
 

 

 
 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

  

 

 

 
 

 



 
 

 

 
 

CONTENTS  

  .....................................................................................................................................  

  .......................................................................  

  ....................................................................................  

  .....................................................................................................  

 .................................................................................  

  ................................................................................................................  

  ..........................  

  .....................................  

 
 ....................................  

  ........................................................................................................  

  .............................................................................................  

 

LIST OF TABLES 
 ...........................................................................................................  

 ........................................................................................................................  

 .........................................................................................  

 ................................................................................  

 .........................................................................................................................................................  

 ...............................  

 ...................  

 ..........  

 ...........  

 .........................................................................................  

 .  

 

LIST OF FIGURES 
 ..................................................................  

 ........................................................................................  

 

 

 



 
 

 
 

 

 
 

 

 

 



 
 

 

 
 

1  

1.1  

 

 

1.   

2.  

 

3. 

 

 

4. 

 

 

 

5. 

 

 

 

 

 

 



 
 

 
 

 

 
 

 

 

 
  

 

  
      

 

1.2  

 

 

Location of 

TPP 
East  West  North  South  

Latitude  21.319067 N 21.319106 N 21.319911 N 21.318733 N 

Longitude  81.618572 E 81.616603 E 81.617172 E 81.617067 E 

 

 

Name of major area# 

Direction from 

Ash Pond/dyke 

(from TPP, if no 

ash pond/dyke) 

Aerial Distance 

(in km) from Ash 

Pond/dyke (from 

TPP, if no ash 

pond/dyke), km 

Road Distance 

(in km) from 

Ash Pond/dyke 

(from TPP, if no 

ash pond/dyke), 

km 



 
 

 
 

 

 
 

Raipur City (Million 

plus cities, Non-

attainment) 

   

Birgaon (Municipality)    

Siltara (Critically 

Polluted Area) 

   

Kharun River    

# Major areas include Million plus cities, Non-attainment, Critically/Severely/Other 
Polluted Areas, major cities / towns / municipality, Eco-sensitive Zones (ESZ), Reservoirs, 
major rivers, etc. located around the plant. 

 

 

 



 
 

 
 

 

 
 

1.3  

 

 

 

  

 

 

 

  

 

 

 

 

  

 

 

    

 

 

  

 

 

 

 

 

1.4  

 



 
 

 
 

 

 
 

1. 

 

2. 

 

3. 

 

4. 

 

5. 

 

6.  

2  

2.1  

 



 
 

 
 

 

 
 

 

 

 

   

  

 

 

   

 

 

  

 

 

 

 

 
 

 

 

  
 

Fuel 
type 

Quantity 
in MT 

Average 
Ash 
Content 
(%) 

Range 
 (Min.-Max.) of  
Ash Content (%) 

   
 
 
 
 
 

  

 

Rice 
Husk 

 15-22 % 

 
 60 -65 % 

 

 

 

 

 

 



 
 

 
 

 

 
 

 

 

   

 

 

 

S.NO. 

TOTAL 
RATED 

GENERATION 
(in MWh) 

Avg. GCV 
OF COAL                  

(IN 
kiloCal/Kg) 

COAL Qty.            
(IN TPA) 

Coal 
Consump. 

MT/MWh)  

1 175200 1700 381317.65 2.18 

2 175200 1800 360133.33 2.1 

3 175200 1900 341178.95 1.95 

4 175200 2000 324120.00 1.85 

5 175200 2200 294654.55 1.68 

6 175200 2500 259296.00 1.48 

7 175200 2600 249323.08 1.42 

8 175200 2800 231514.29 1.32 

9 175200 3000 216080.00 1.23 

10 175200 3200 202575.00 1.16 

11 175200 3400 190658.82 1.09 

12 175200 3600 180066.67 1.03 

13 175200 3800 170589.47 0.97 

14 175200 4000 162060.00 0.93 

15 175200 4200 154342.86 0.88 
 

 

 

  

 

 

 

  

 



 
 

 
 

 

 
 

 

 

 

   
 

 

 

 

  
      

      
       

 

 

 

 

     
    

Apr-24     
May-24     
Jun-24     
Jul-24     

Aug-24     
Sep-24     
Oct-24     
Nov-24     
Dec-24     
Jan-25     



 
 

 
 

 

 
 

Feb-25     
Mar-25     
Total 

(Annual) 
 

 
 

 

 

2.2  

 

 

 
  

Apr-24   

May-24   

Jun-24   

Jul-24   

Aug-24   

Sep-24   

Oct-24   

Nov-24   

Dec-24   

Jan-25   

Feb-25   

Mar-25   

Total (Annual)   

 

 

 



 
 

 
 

 

 
 

 

Month 
Quantity of bottom 

ash utilized 
Area(s)/Avenue(s) of usage (% of 

quantity utilized in each area) 
Apr-24   
May-24   
Jun-24   
Jul-24   

Aug-24   
Sep-24   
Oct-24   
Nov-24   
Dec-24   
Jan-25   
Feb-25   
Mar-25   

Total (Annual)   

 

 

Month 
Quantity of legacy 

ash utilized 
Area(s)/Avenue(s) of usage (% of 

quantity utilized in each area) 
Apr-24   
May-24   
Jun-24   
Jul-24   

Aug-24   
Sep-24   
Oct-24   
Nov-24   
Dec-24   
Jan-25   
Feb-25   
Mar-25   

Total (Annual)   

 

 

 

 

 

 



 
 

 
 

 

 
 

 

S.N
o. 

Name of the Ash 
Receiving Unit 

Full address of the ash receiving 
Unit 

Directi
on 

from 
the 

TPP 

Approxim
ate 

Distance 
from TPP 

1 
M/s Maa Parmeshwari 
Bricks 

Vill - Charbhata, Kurud, Dist - 
Dhamtari (C.G.) 

63 KM South East 

2 
M/s Sarweshwar 
Bricks 

Ring Road No. 02, Bhanpuri, 
Raipur, C.G. 5.4 KM 

South 
West 

3 M/s Bhale Bricks Ward No. 12, Patan , Durg, C.G. 43 KM 
South 
West 

4 M/s Arham Bricks 
Khasra No. 159, Gram Borjhara, 
Raipur, C.G. 3.7 KM 

South 
West 
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Annexure XXVII: Bag Filter & ESP Performance 

report 

  















Annexure XXVIII: CO Sensor PO 



06/01/2026

06/01/2026

68400.0000
68400.00

448400.00

HIRA FERRO ALLOYS LIMITED
PLOT NO : 490/1,490/2 & 491 URLA INDUSTRIAL COMPLEX

CIN No :- U27101CT1984PLC005837

Details Of Supplier
SWAN ENIVRONMENTAL PVT LTD
PLOT NO 922 AND 935, SWAMI AYYAPPA COOPERATIVESOCIETY,
MADHAPUR, Hyderabad, Telangana,
500081,HYDERABAD,Telangana,INDIA
State Name   :   Telangana State Code :
GSTIN   :  36AADCS4126R1ZW
PAN No.   :  AADCS4126R
Contact Detail   :   Mo.No : 9642225061 | Ph.No :
Email   :  service.enviro@swanenviron.in

Order No.  : 
Date :

Amend No.  : 0
Date :

Party Ref.
No.  : 
Party Ref.
Date  : 

Indent No.  : 
FERRO\25-26\PRQ\1897 (06/01/2026),FERRO\25-
26\PRQ\1898 (06/01/2026)

Delivery Address
HIRA FERRO ALLOYS LIMITED
PLOT NO : 490/1,490/2 & 491 URLA INDUSTRIAL COMPLEX
State Name   :  Chhattisgarh State Code :
GSTIN   :  22AAACH5697M2Z6
PAN No.   :  AAACH5697M CIN : U27101CT1984PLC005837
Contact Detail  :  0771-4082450

Billing Address
PLOT NO : 490/1,490/2 & 491 URLA INDUSTRIAL COMPLEX
State Name   :  Chhattisgarh State Code :
GSTIN   :  22AAACH5697M2Z6
PAN No.   :  AAACH5697M CIN : U27101CT1984PLC005837
Contact Detail  :  0771-4082450

SNo. Description of Goods
Order
Qty. UOQ

Rate(Per
Unit)

Tax on
Amount CGST SGST IGST CESS Net Amount

Discount Value Value Value Value

1 SIGNAL ISOLATOR DUAL CHANNEL
MAKE SEPL Make: GENERAL
Delivery Date    : 15/03/2026
HSN/SAC No.   : 8482

2.000 NOS 10000.0000 20000.00 18.00
3600.00

23600.00

2 ONLINE CARBON MONOXIDE (CO) GAS DETECTOR
MODEL NO : AG210,PART NO : GD D 003,RANGE : 0
TO 1000 PPM
ADVANCED GAS SENSORSFAST RESPONSE WITH A
LONG LIFESPAN,SAFE AND MORE RELIABLE,LCD
DISPLAY WITH LED INDICATOR, Model No: AG210 Part No:
GD D 003 HSN No: 90271000 Make: AIYI Technolozies
Range: 0-1000 ppm Features: * Advanced gas sensors, fast
response with a long lifespan, safer and more reliable. * IP65
design with body material in stainless steel and aluminum
alloy, suitable for harsh environments. * LCD display, with LED
indicators. * Built-in 3 relay output * Full English menu, remote
control operation. * Complete product certification Make:
Delivery Date    : 15/03/2026
HSN/SAC No.   : 8482

2.000 NOS 115000.0000 230000.00 18.00
41400.00

271400.00

3 ANALOG TO DIGITAL CONVERTER
MAKE SEPL Make:
Delivery Date    : 15/03/2026
HSN/SAC No.   : 8482

2.000 NOS 35000.0000 70000.00 18.00
12600.00

82600.00

4 DATA LOGGING AND UPLOADING SOFTWARES
FOR BOTH CECB / CPCB FOR 1 YEAR
MAKE SEPL Make:
Delivery Date    : 15/03/2026
HSN/SAC No.   : 8482

1.000 NOS 60000.0000 60000.00 18.00
10800.00

70800.00

Total 7.00 380000.00 68400.00

INTEGRATED GST
Total GST Value

Total Invoice Value (In Words) Rs. Four Lac Forty Eight Thousand Four
Hundred

Total Invoice Value

Remarks
FOR STP,FOR STP

Payment Terms

Down Payment   -- 20.00 % on Net Amount within 7 Days
Down Payment - PI  -- 70.00 % on Net Amount within 7 Days

Purchase Order Portal PO No : 030673

#



HIRA FERRO ALLOYS LIMITEDFor

HIRA FERRO ALLOYS LIMITED
PLOT NO : 490/1,490/2 & 491 URLA INDUSTRIAL COMPLEX

CIN No :- U27101CT1984PLC005837

Against Bill   -- 10.00 % on Balance Amount within 7 Days
Terms & Condition

Freight Type :  FOR
WARRANTY :  AGAINST QUALITY/ MANUFACTURING DEFECT
INSURANCE :  NA
TEST CERTIFICATE :  SUBMIT ALL THE NECESSARY DOCUMENTS ALONG WITH MATERIAL/TAX INVOICE
FREIGHT (DELIVERY
TERM)

:  FORM OUR PLANT

INSPECTION :  INSPECTION WILL BE DONE BY OUR SITE .
PACKAGING &
FORWARDING

:  INCLUSIVE

LOADING & UNLOADING
CHARGES

:  INCLUSIVE

LD CLAUSE
:  LD APPLICABLE BY ( The day the advance is sent will be the first day and LD clues will start 56 days after that.If you are unable to deliver
the material within 56 days, then 0.5% per week amount will be deducted from the basic amount.

REMARKS :  PLEASE MENTION REFFERANCE PURCHASE ORDER NUMBER IN YOUR TAX INVOICE.

SPECIAL TERMS AND CONDITIONS :-
1.All Challan with suppliers should bear our order references,full descriptions of items,item code.
2.Rejection on account of quality,specification,delivery will be on your A/c.
3.Reject materials must be collected from our work immediately on receipt of rejection advice.
4.TRANSIT INSURANCE : To be converted by you/us.please inform dispatch particular by fax immediately.
5.The supplier is expected to scrutinize the purchase order immediately on receipt thereof.
6.No objection regarding errors & ommision,if any,shall not be entertained after the expiry of 10 days from date of the receipt of order.
7.Bank commission on your account.
8.BANKERS:(1) SBI Comm.Branch, Pachpedi Naka, Raipur (C.G)
9.All disputes are subject to Raipur jurisdiction.

GENERAL TERMS AND CONDITIONS :-

CANCELLATION OF ORDER: The Company reserves the right to cancel this order unilaterally, either partially or in full. In case of deliveries fail to meet the schedule specified, quality
standards , performance of the solution / equipment in this order or any subsequent amendments , the Company may also exercise this right. This clause remains effective regardless of any
liquidated damages provisions included in this order.
RISK PURCHASE: If you fail to execute the Order to our satisfaction and within the delivery period indicated in the supply order or any amendment there of subsequently issued, without valid
and acceptable reasons, this company shall arrange procurement of undelivered items at your risk and cost and such undelivered items shall automatically be treated as cancelled from the
purchase Order placed on you.
INSPECTION: The material shall be subject to inspection at firm's place/at consignee's place before dispatch/on receipt at consignee's place. The rejected materials will be subject to
replacement/ removal by you at your risk, cost and responsibility. In case of outstation firm, unaccepted goods shall be returned freight to pay after dues, if any, like freight, Octroi etc. paid by
the Company are refunded by you.
WARRANTY: Goods / articles to be supplied under this purchase order shall be of the best quality and workmanship and shall be strictly in accordance with the specifications and particulars
mentioned in the purchase order. Further, these shall be covered under the warranty that goods / articles under this order would continue to confirm to the specifications and quality mentioned
in the supply order for a period of 12 month from the date of receipt/delivery of goods by the Company/supplier, notwithstanding the fact that the
Company inspector may have initially inspected or approved the goods on receipt. If during the period of warranty of the goods are found to be not conforming to the specifications/ quality
mentioned in the supply order or found to have deteriorated prematurely it shall be binding on the supplier to replace the goods immediately and within a period of the month of receipt of
intimation from the Company or refund the total cost of the goods including Octroi , freight charges etc. to the Company at our discretion.
PERFORMANCE GUARANTEE: All goods / articles under this order shall be subject to a guarantee for satisfactory performance for a period of One year from the date of satisfactory receipt
and in case any manufacturing defect is noticed during this guarantee period the goods/ articles shall be subject to free rectification/ replacement within a period of one month.
REJECTION CLAUSE: Any item rejected due to deviation in specification or material defect/ dimensional defect or due to any major deviation on the Purchase Order terms, HIRA has the sole
authority to decide in the matter. After getting intimation of the rejection note on any supply, the supplier should immediately arrange lifting of the item free of cost and if the item is not lifted from
HIRA plant premises within a maximum of three months (90 days), HIRA has the right to dispose-off the item at supplier's risk and cost.
DELIVERY INSTRUCTION: The goods should be securely packed and dispatched / delivered to the consignee along with challan in triplicate by Train / Truck / Any other mode mutually
decided. The goods should reach in properly packed condition and any damage during transit shall be at supplier's risk unless insurance in transit is bore by buyer specifically mentioned.
TAXES: If payable extra, the purchase orders to be shown / claimed separately. Your GST Registration No. should be quoted on the bill. Your bill for the supply should bear reference to this
purchase order and be submitted in triplicate to the Purchase Department after the Order has been fully executed.
In case dispatch documents are to be negotiated through Bank, intimation about the same should invariably be sent to this Office in advance along with a copy of your bill in the absence of
which the documents shall not be cleared by the Company Wharfage / Demurrage charges levied on account of late receipt of intimation of RR / Advance Copy of bill etc. shall be debited to
supplier, bank charges shall be to your account.
DISPUTE: The court of the place from where this purchase order has been issued shall alone have jurisdiction to decide any dispute arising out of or in respect of this purchase order.
ARBITRATION: Both the parties shall try to resolve their differences or disputes pertaining to this purchase in an amicable manner, failing which the difference or dispute may be referred to an
Arbitrator as per procedure laid down under the Arbitration and Conciliation Act 1996. The outcome of Arbitration shall be final and binding upon both parties. The venue of Arbitration shall be at
Raipur (Chhattisgarh), India.
FORCE MAJEURE CLAUSE : In the event of force majeure the obligations of both seller and buyer will be suspended until after the end of thereof. If the force majeure lasts longer than 60
days either party shall be entitled to cancel, by means of a written declaration and without court intervention, whole or part of the Agreement, in case of force majeure Buyer and Seller shall not
be liable for any losses suffered as a result thereof by the other party or its business relations.
In any event Parties shall be able to claim force majeure in case of strike, lock-outs, labour disputes, sabotage, storm, floods and other natural phenomena, explosion, accidents, fire, war or
acts of war, international conflicts, civil commotion, riot, insurrection, piracy, terrorism, blockade, epidemic, quarantine, embargo, mobilization, restraints of whichever kind, export or import
restrictions or prohibitions, institutions, of quota and /or other measures or acts of any government, international organization or agency thereof.
Receipt of the Purchase Order may kindly be acknowledged.

Purchase Order Portal PO No : 030673
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