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This report is released for the use of the, M/S. ArcelorMittal Nippon Steel India Limited Regulators and
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provided, unless attributed to referenced third parties, is copyrighted and shall not be used for any other
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QUALITY CONTROL
Name of EIA Report for expansion of Inegrated Steel Plant from 9.6 to 15.6 Milion Tons Per
Publication Annum Liquid Steel at Hazira in Surat District, Gujarat

Project Number | 2147133312 | Issue No. 1 Revision No. 1 Released | August 2022

DISCLAIMER

Kadam has taken all reasonable precautions in the preparation of this report as per its auditable quality plan.
Kadam also believes that the facts presented in the report are accurate as on the date it was written.
However, it is impossible to dismiss absolutely, the possibility of errors or omissions. Kadam therefore

specifically disclaims any liability resulting from the use or application of the information contained in this
report. The information is not intended to serve as legal advice related to the individual situation.
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AM/NS
INDIA

TO WHOMSOEVER IT MAY CONCERN

xpansion of its Integrated Steel

M/s. A i i | India Limited has proposed E grat
rcelorMittal Nippon Steel Indi Tehsil Choryasi, District Surat,

Plant from 9.6 to 15.6 MTPA (Liquid Steel) at village Hazira,
Gujarat state.

The proposed project is listed under activity 3(a) Metallurgical Industries (FerfOUSI&I Non-
ferrous), 4 (b) Coke Ovens and 1(d) Thermal Power Plant and falls under Category ‘A, thus
requiring prior Environmental Clearance (EC) from MoEF&CC.

We have appointed M/s. Kadam Environmental Consultants, an EIA Consultancy Organization,
duly accredited for above mentioned sectors by NABET, for conducting the EIA study.

We hereby give an undertaking that the data and the information given in the EIA Report and
its relevant Annexures / enclosures, prepared by M/s. Kadam Environmental Consultants, are
factually correct to the best of our knowledge and belief.

Date: 03.08.2022 For, M/s. ArcelorMittal Nippon Steel India Limited
Place: ira, j
ace: Hazira, Surat, Gujarat % i
= 3 | <
Samar Suri

Head Projects - Upstream Expansion
Authorized Signatory

ArcelorMittal Nippon Steel India Limited
(Formerly Essar Steel India Limited)
mmowgggﬁﬁé?m Road, T +81 0261-668 9200 ‘:él Joint venture between ArcelorMittal and
CIN U27100GJ1976FLC013787 e ol s

~ B

ArcelorMittal NIPPON STESL
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Declaration by the Head of the Accredited Consultant Organization / Authorised Person:

I, Sangram Kadam, hereby, confirm that the above-mentioned experts prepared the EIA Report for M/s.
ArcelorMittal Nippon Steel India Limited and Draft EIA Report for expansion of Inegrated Steel Plant from 9.6 to
15.6 Milion Tons Per Annum Liquid Steel at Hazira in Surat District, Gujarat, 1 also confirm that Kadam
Environmental Consultants shall be fully accountable for any misleading information mentioned in this statement.

Yl Up W 23U LULL

NABET Cerfificaie No. NABET/EIA2023/SA 0164, Issued on
15.04,2022 Valid up to 19.03.2023
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GLOSSARY OF TERMS USED FOR RISK ASSESSMENT AND DMP

Accident: An accident may be defined as ‘an undesirable and unplanned event with or without or major or
minor damage consequence to life and/or property.’

BLEVE: (Boiling Liquid Expanding Vapour Explosion): This is a type of explosion that can occur when a vessel
containing a pressurized liquid is ruptured. Such explosions can be extremely hazardous.

Consequence: Magnitude or size of the damage or loss. In terms of health and safety, it is the degree of
harm that could be caused to the people exposed to hazard, the potential severity of injuries or ill health,
and/or the number of people who could be potentially affected. Consequence of hazard need not only be in
terms of human safety criteria, but could also be in terms of a financial loss due to production and incurred
costs due to repairs/replacement, environmental impacts as well as public outrage.

Disaster: Catastrophic consequence of a major emergency/accident that leads to, not only extensive damage
to life and property but also disrupts all normal human activity for a long time and requires a major national
and international effort for rescue and rehabilitation of those affected.

Emergency: Situation of process deviation that if uncontrolled may lead to a major accident/disaster with
potential short term and/or long term risk damage consequence to life and property in and/or around the
facility.

Explosion: An explosion is a sudden increase in volume and release of energy in an extreme manner, usually
with the generation of high temperatures and the release of gases.

Flammable Limit: Flammable limits refer to the conditions under which a mixture of a flammable material
and air may catch fire or explode. When vapours of a flammable or combustible liquid are mixed with air in
the proper proportions in the presence of a source of ignition, rapid combustion or an explosion can occur.
The proper proportion is called the flammable range and is also often referred to as the explosive range. The
flammable range includes all concentrations of flammable vapour or gas in air, in which a flash will occur or a
flame will travel if the mixture is ignited.

Flash Fire: A flammable gas release getting ignited at the farthest edge resulting in flash-back fire.

Fireball: The burning of a flammable gas cloud on being immediately ignited at the edge before forming a
flammable/explosive mixture.

Hazard: Is the potential of an Accident.

Incident: Is an emergent situation of any critical deviation in the process control or otherwise that may lead
to a major accident/potential emergency and disaster.

Injury Zone: Zone of injury in any hazardous event.

Lower Explosive Limit (LEL) / Lower Flammable Limit (LFL): Lower explosive limit (LEL) or the lower
flammable limit (LFL) is the minimum concentration of flammable vapour or gas in air, below which
propagation of flame does not occur on contact with a source of ignition. The mixture is said to be too lean.

Major Accident Hazard (MAH) Industry: If the quantity of any chemical as listed in MSIHC Rules’
Schedule-2 or Schedule-3 is equal to or greater than the Threshold Quantity given therein.

Major Accident: Loss of life or 10 or more injuries on-site or 1 or more injuries off-site (as defined in MSIHC
Rules).
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Plumes: Plumes are continuous release of hazardous gases and vapours. Smoke from a chimney is an
example. Plumes can cause FIRES AND EXPLOSIONS as secondary scenarios; in case the gases are
flammable & ignition occurs.

Puffs: Puffs are instantaneous release of hazardous gases and vapours. Puffs can give rise to FIRE BALLS
and vapour cloud explosions (VCE). A special case of vapour cloud explosion is the Boiling Liquid Expanding
Vapour Explosion (BLEVE).

Risk Assessment: A process that involves estimation and measurement of risk to determine priorities and to
enable identification of appropriate level of risk treatment (used also to describe the overall process of risk
management).

Risk Control: Implementation of strategies to prevent or to control hazards

Risk Management: Overall description of the steps taken to manage risk, by identifying hazards and
implementing controls in the workplace.

Risk Rating: The category, or level, or risk assigned following risk assessment (e.g. High, Medium or Low).

Risk: Combination of the likelihood of a specific unwanted event and the potential consequences, if it should
occur.

Spills: Spills are liquid pools created by leaking liquid chemicals. Spills may cause evaporation and dispersal
of toxic gases and if the spilled liquid is flammable, then it can catch fire creating a pool fire, or the vapour
can cause explosion.

Upper (or HIGHER) Explosive Limit (UEL or HEL) / Upper (or Higher) Flammable Limit (UFL or
HFL): Upper (or Higher) explosive limit (UEL/HEL) or the upper (or higher) flammable limit (UFL/HFL) is the
maximum concentration of flammable vapour or gas in air, above which propagation of flame does not occur
on contact with a source of ignition. The mixture is said to be too rich.

VCE (Vapour Cloud Explosion): Explosion resulting from vapour clouds formed from flashing liquids or
non-flashing liquids and gases. Sometime also referred to as unconfined vapour cloud explosion. (UCVE)

Vulnerability Zone: Zone of Exposure leading to Fatality or recoverable injury in any hazardous
event.

Stability Class

e A - Extremely unstable (sunny, light wind)

e B- Moderately unstable (less sunny or windier)

e C- Slightly unstable (very windy/sunny or overcast/light wind)

e D- Neutral (little sun and high wind or overcast/ windy night)

e E - Slightly stable (less overcast and less windy night than D)

e F - Moderately stable (night with moderate clouds and light/ moderate wind)

¢ Emergency Response Planning Guidelinesl (ERPG1): The maximum airborne concentration
below which it is believed that nearly all individuals could be exposed for up to 1 hour (without a
respirator) without experiencing other than mild transient adverse health effects or without perceiving
a clearly defined objectionable odor.

e Emergency Response Planning Guidelines2 (ERPG2): The maximum airborne concentration
below which it is believed that nearly all individuals could be exposed for up to 1 hour without
experiencing or developing irreversible or other serious health effects or symptoms that could impair
their abilities to take protective action.
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¢ Emergency Response Planning Guidelines3 (ERPG3): The maximum airborne concentration
below which it is believed nearly all individuals could be exposed for up to 1 hour without
experiencing or developing life-threatening health effect
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1 INTRODUCTION

1.1 Purpose of the Report

As per the EIA Notification, 2006, as amended till date, the proposed expansion of the existing integrated
steel plant of ArcelorMittal Nippon Steel India Ltd. (AMNSI) is listed under activity 3(a) Metallurgical Industries
(Ferrous & Non-ferrous) and 4 (b) Coke Ovens and 1(d) Thermal Power Plant and falls under Category ‘A’,
thus requiring prior Environmental Clearance (EC) from MoEF&CC. Hence, as a part of the procedure, an
application to MOEF&CC, for obtaining Terms of References (TOR), for conducting the EIA study, to obtain
Environmental Clearance was submitted on 06.10.2021 along with pre-feasibility report & other supporting
documents. Terms of Reference (ToR) for the project was granted by MoEF&CC, New Delhi vide letter no. J-
11011/44/2004-IA. II (I) dated 3 December 2021 for seeking prior Environment Clearance.

In the 53rd Reconstituted Expert Appraisal Committee (REAC) meeting held on 11.02.2022, during appraisal
of AMNSI Modernization Project for grant of EC, the committee advised AMNSI to amend the Expansion
project configuration, mentioned in the TOR issued on 03.12.2021, in line with the Modernisation proposal.

Also, during DILR Survey, jointly carried out by Revenue & Forest Dept., as approved by Surat District
Collector on 17.03.2022, some area has been declared as Forest land, lying within the boundary of the plant.

Considering the above, M/s. ArcelorMittal Nippon Steel India Ltd has sought amendment in “Project
configuration and land details” in the ToR issued by MoEF&CC on 03.12.2021 for the project. The amendment
was sought for the followings:

a) Amendment in the land details and revised plant boundary based on recent DILR survey
b) Amendment in Project configuration in line with modernization Project EC dated.02.03.2022.

The amended Terms of Reference (ToR) for the project was granted by MoEF&CC on 30™ May 2022

The purpose of the report is to take stock of the prevailing quality of environment, to assess the impacts of
proposed industy expansion activity on the environment and to plan appropriate environmental control
measures to minimize adverse impacts and to maximize beneficial impacts of expansion proposed. The
following major objectives have been considered:

Information for decision makers
Internalizing the externalities

This report is prepared based on ‘General Structure of EIA" given in Appendix III and III A of the EIA
Notification 2006, amended till date.

1.2 Identification of Project and Project Proponent

1.2.1 Project Proponent

ArcelorMittal and Nippon Steel have established a joint venture (JV) company named ArcelorMittal Nippon
Steel India Limited (AMNSI) in India. AMNSI has acquired a fully integrated steel plant at Hazira, Gujarat with
a production capacity of 9.6 MTPA of liquid steel along with downstream units, namely, cold rolling mill,
galvanising line, steel processing facilities, extra wide plate mill and pipe mill. Additionally, AMNSI also owns
significant iron ore Beneficiation and Pelletisation capacities located in Eastern India, with direct access to the
region’s rich iron ore reserves.
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The various facilities owned by AMNSI across India are listed below:

9.6 MTPA Integrated Steel Plant at Hazira, Gujarat.

8.0 MTPA Beneficiation Plant at Dabuna, Odisha.

2 x 6 MTPA Pellet Plants (PP#1 and PP#2) at Paradeep, Odisha, linked via a slurry pipeline to the Dabuna
Beneficiation Plant.

8 MTPA Beneficiation Plant at Kirandul, Chhattisgarh.

7.2 MTPA Pellet Plant at Vizag, Andhra Pradesh linked via slurry pipeline with the Beneficiation Plant at
Kirandul, Chhattisgarh.

0.7 MTPA Cold Rolling Complex including pickling, cold rolling, galvanizing and color coating facilities at
Pune, Maharashtra.

The pellet plants at Vizag and Paradeep produce Direct Reduction (DR) grade and Blast Furnace (BF) grade
pellets respectively. The entire production of DR grade pellets is consumed by the natural gas-based DR plant
at Hazira, whilst a significant portion of the BF grade pellets is consumed by the BF and COREX units at
Hazira. The balance BF grade pellets are sold in the market.

1.2.2 The Project

AMNSI proposes to undergo a brownfield expansion for production of liquid steel from 9.6 to 15.6 MTPA and
corresponding 6.0 MTPA hot rolled coils within the existing steel plant of AMNSI.

1.3 Brief Description of Size, Nature, Location of The Project and Its Important to the
Country and Region
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1.3.1 Existing Project
Status of implementation of the projects under the exiting EC are as follows:
Table 1-1: Configuration and Production Capacity as per EC dated 02.03.2022 for the Modification Project of AMNS
As per EC dated: 09.03.2016 (A=A1+A2) Final Configuration
and Production as
per EC dated
Sl.| Plant / Total (A Implemented (A1) | " imPlemented | As per | 02.03.2022 for
No | Facility ) P (A1) (A2) CTO |Modification Project Remarks
of AMNS
i Capacity i Capacity .| Capacity | Capacity ] Capacity
fig. fig. fig. fig.
Config: | ntpa | €9 | irpa €09 iirpA | inTPA | €9 | inTPA
* Earlier planning was to remove HBI
Modules (1 to 4) totalling 4 MTPA and
'y Mod I-IV: replace it with Blast Furnace of 3.0
Mod I-IV: Moc‘i} IOIV' 04 0 2 83 MTPA. This could not be implemented
HBI Plant 4.0 ' 7.83 M d " Moci V- ' due to fund constraints and legal cases
1 | (DRI Mod I iy 40% | 6T 783 - - 7.83 at the NCLT.
Mod V: 1.98 1.98 1.98 i . .
to VI) ] =3.83) ) Mod VI: Original capacity prior to EC 2016 was
Mod VI: 1.85 Mod VI: i g5 7.83 MTPA only. It is now proposed to
1.85 -85 maintain this original capacity.
CTO has been sanctioned for 7.83
MTPA.
Blast 1x2.04 # 1 x 3.0 MTPA couldn't be
Furnace ' BF#1 2.04 implemented due to fund constraints
*
2 (BF) (2200 m3) 5.04 1x2.04 | 2.04 1x3.0 3.0# 2.04 (2200 and legal cases at the NCLT, now
1x3.0 m3) dropped.
1x1.48 (1 x 2x3.5 *
. 1x1.48 (~ 325 1x1.48 1.48 7.0 MTPA plant could not be
3 |Sinter Plant | 120 m2) 8.48 (1x120 1.48 2 7.0% 1.48 ' ' implemented due to fund constraints
2x3.5 m2) (1x120 and legal cases at the NCLT.
each) m?2)
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As per EC dated: 09.03.2016 (A=A1+A2) Final Configuration
and Production as
per EC dated
Sl. | Plant/ Total (A Implemented (A1 Un-implemented | As per 02.03.2022 for
No | Facility ) P (A1) (A2) CTO |Modification Project Remarks
of AMNS
i Capacity . Capacity .| Capacity | Capacity . Capacity
Config. | nrpa | €19 | jirpa [COMM9: intpa | inTPA | €9 | inTPA
(~ 325 m2 Now, will establish the 7.0 MTPA Plant
each) under the proposed expansion project.
# Under implementation
*1.2 MTPA plant could not be
co implemented due to fund constraints
Coke Oven | 1x1.20 Battery#
2x59 and legal cases at the NCLT.
4 | (Recovery 2.55 1.35# - 1.20%* - 1 1.35
Type) 1x1.35 Ovens 2 x 59 *2016 I_EC approvc_ed for 2.55_ MTPA,
Ovens AMNSI is proceeding only with 1.35
MTPA since 1.2 MTPA originally
secured in 2010 EC has now lapsed.
1X343 1 ¥P3D43
1 X343 TPD TPD
1 X257 TPD 1 X 257 1 _)r(P%57
1 X785 TPD TPD 1X 785
Ai X1714 1 X785
Separlarltion 3 TPD TPD TPD * 3,60,544 Nm3/hr plants are in,
5| Plant [1x700TPD| 424744 |3X1714 | 360,544 |1 22200 64,200+ | 360,544 | X171 | 424,744 i balance 64200 F')\'er‘r‘%hl%
(Nm3/Hr) 1 X 2200 TPD 1X 700 EC
TPD 1X 700 TPD
onl TPD
(Only 1 X 2200
oxygen) (Only
TPD
oxygen) Only
oxygen)
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As per EC dated: 09.03.2016 (A=A1+A2) Final Configuration
and Production as
per EC dated
Sl. | Plant/ Total (A Implemented (A1 Un-implemented | As per 02.03.2022 for
No | Facility ) P (A1) (A2) CTO |Modification Project Remarks
of AMNS
i Capacity . Capacity .| Capacity | Capacity . Capacity
Config. Config. Config. Config.
oM intpa | 2™ | inTPA [ T°™'9 ) inTPA | inTPA | "0 | inTPA
*Earlier planning was to remove 4.6
MTPA EAF -4 nos. and replacing with
BOF-3 nos. in its place but that could
not be implemented due to fund
SMS-1 4 x 150 MT 4 x 150 4 x 150 constraints and legal cases at the
6 | (EAF4 Heat 4.6% MT Heat | 4.6* - 4.6 | MT Heat 4.6 NCLT.
Nos.) size size size Original capacity prior to EC 2016 was
4.6 MTPA only and it is now submitted
to retain this original capacity.
CTO has been sanctioned for 4.6
MTPA.
4 x 200 MT 4 x 200 4 x 200
7 SMS-2 Heat 5.0 MT Heat 5.0 - 5.0 MT Heat 5.0
size size size
Total SMS 9.6 9.6 - 9.6
Plant will be operated till the proposed
expansion is completed. Thereafter it
9 |Corex Plant| 2x0.85 17 | 2x085| 1.7 - - 17 | 2x085| 17 will be shutdown safely and will be
started only in case of any unit going
down but maintaining sanctioned
production of hot metal.
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As per EC dated: 09.03.2016 (A=A1+A2) Final Configuration
and Production as
per EC dated
Sl. | Plant/ Total (A Implemented (A1 Un-implemented | As per 02.03.2022 for
No | Facility ) P (A1) (A2) CTO |Modification Project Remarks
of AMNS
i Capacity . Capacity .| Capacity | Capacity . Capacity
Config. Config. Config. Config.
oM intpa | 2™ | inTPA [ T°™'9 ) inTPA | inTPA | "0 | inTPA
1x0.45
(4x300
1 % 0.45 1x0.45 TPD) *0.27 MTPA production through 1x500
. (4x300 1x 0.48 1.2 + 1x200 TPD Kilns proposed under
Lime Plant (4x300 : o .
TPD Modificat t.
10 | (Lime/Dolo | TPD) 0.93 ) | 0.3 - 0.93 | (3x300 odification projec
mite 1x 0.48 1x 0.48 TPD) 0.8 MTPA proposed under the 9.6 to
' (3x500 1x0.27 15.6 MTPA liquid steel expansion
(3x500 TPD) TPD) (1x500 + project.
1x200
TPD)
11 | Plate Mill 1x1.5 1.5 1x1.5 1.5 - 1.5 1x1.5 1.5
* 3.5 MTPA approved vide 05.07.2010
1x 1x3.5 8.0 EC
CSP and |1 x 3.5*CSP 3.5*CSP Csp # 4.5 MTPA Approved vide 29-05-
2/ "Wrc |1x45#Hre| 30 1% 8.0* - 80 | 1x45 2008 EC
' 4 5#HRC HRC Total 8.0 implemented, but
' inadvertently mentioned 3.5 MTPA only
in 2016 EC
1x1.5 * CTO taken for additional 0.54 MTPA
1x15 1 x 0.54 from GPCB.
13 CRM 1x1.5 1.5 1 % 0.54* 2.04%* - 2.04 1x2.2 5.24 #3.2 MTPA proposed in Modification
' 1% 1.0 Project, 2021 through 2 Units (1x2.2 +
' 1x1 MTPA)
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As per EC dated: 09.03.2016 (A=A1+A2) Final Configuration
and Production as
per EC dated
Sl. | Plant/ Total (A Implemented (A1 Un-implemented | As per 02.03.2022 for
No | Facility ) P (A1) (A2) CTO |Modification Project Remarks
of AMNS
i Capacity . Capacity .| Capacity | Capacity . Capacity
Config. Config. Config. Config.
oM intpa | 2™ | inTPA [ T°™'9 ) inTPA | inTPA | "0 | inTPA
14 Pipe mill:
; 0.15 MTPA as per 2016 EC *CTO taken
H P 1 N 1 N
_Sa"MVTF:ZeS 1x015 | 015 | XOO 155* 0.30% | - - 03 |, Xg 12 0.30 | for additional 0.15 MTPA from GPCB.
(in MTPA) x0. x 0. (0.15+0.15=0.30),
L Saw Pipes
1x0.33 0.33 1x0.33 0.33 - - 0.33
(inmTPA) | ¥ X 1x033 | 0.33
1 X475 1 X475
MW MW
1 X475 MW 1X31 1X31
PP (i 1X31 MW MW 1%48 MW * 48MW has been dropped and will not
15 (n 1y xa0mw | 604 1 X 40 556 X 48* 556 1 X 40 556 be implemented
MW) MW
1X10 MW MW MW
1 X 48 MW 1X10 1X10
MW MW
Waste Heat 1x25
. .
Recovery | ;. 25 MW 1X 25 1X 20 MW 20 MW to be implemented under EC
16 based 45 25 20%* 25 45 2016
1 x 20 MW* MW MW 1x20
Power Plant MW
(in MW)
Jetty 456 * 734 and 456-meters capacity was
. m+ 456 m + - tioned in 2006 EC. This was
17 | (length 11 11 - - 734 m* 1190 sanc
(enngq) n 734 m 0m 734 m 0m 34m implemented although inadvertently
mentioned 734 m only in 2016 EC and
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As per EC dated: 09.03.2016 (A=A1+A2) Final Configuration
and Production as
per EC dated
Sl. | Plant/ Total (A Implemented (Al Un-implemented | As per 02.03.2022 for
No | Facility ) P (A1) (A2) CTO |Modification Project Remarks
of AMNS
i Capacity . Capacity .| Capacity | Capacity . Capacity
Config. Config. Config. Config.
onfig inTPA | ™9 | inTPa |“O™9 | inTPA | inTPA | "°™9 | inTPA

CTO also mentioned the same 734m
length.
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The Status of Existing Production Facilities as per the environmental clearance and Consent to Operate, are as
follows:

Table 1-2: Existing Plant Configuration and Production

Particulars Document No.

Date Validity
Details of EC NO. J-11011/381/2014- 09.03.2016 | 08.03.2023
Earlier EC IAII (1)

EC NO. 11-65/2005-IA.I11

Implementation Status
HBI Plant: 7.8 MTPA
Blast Furnace: 2.04 MTPA
Corex Plant: 1.7 MTPA
Coke Oven: 1.35 MTPA*
Sinter Plant: 1.48 MTPA

SMS-1 (EAF#4 Nos.): 4.6
MTPA

SMS-2 (ConArc#2 nos.): 5
MTPA

Lime Plant: 0.93 MTPA
CSP & HRC: 8 MTPA
Plate Mill: 1.5 MTPA

CRM:1.5 MTPA
H Saw Pipe: 0.15 MTPA
L Saw Pipe: 0.33 MTPA

18.09.2006 | 17.09.2011

CPP: 556 MW
WHRB: 25 MW
Air Separation Plant: 360,544
Nm3/hr.
Jetty: 1190 meters
Details of GPCB/CCA-SURAT-340 07.04.2020 | 31.12.2024
CTO

HBI (Module I-V): 5.98 MTPA
(15)/ID 20680 (HRC Division)

HRC Plant: 4.5 MTPA
Lime Plant: 0.48 MTPA
Oxygen Plant: 360,544 Nm3

/hr
CRM Plant: 2.04 MTPA
CPP 31 MW Plant: 744 MWH
(31 MW)
Extension of Existing
Captive jetty: 1190 Meters *
(* 734m & 456m capacity was
sanctioned in 2006. This was
implemented although

inadvertently mentioned 734m
in 2016 EC)

Waste Heat Recovery Based
Power Plant : 25 MW

Plate Mill : 1.5 MTPA

GPCB/CCA-SRT-1162 (2) ID
22968 (Plate Mill Division )
GPCB/CCA-SRT-1082(5) ID
28839 (Pipe Mill Division)

07.04.2020 | 31.12.2024

07.04.2020 | 31.12.2024 Pipe Mill: H Saw Pipe: 0.3

MTPA

L Saw Pipe: 0.33
MTPA
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Particulars Document No. Date Validity Implementation Status
GPCB/CCA-SURAT- 20.05.2020 | 31.12.2024 | HBI (Module VI): 1.85 MTPA
1190(6)/1D 14186 (Conarc Corex Plant: 1.7 MTPA
division) Blast Furnace: 2.04 MTPA
Sinter Plant: 1.48 MTPA
SMS 2: 5 MTPA
CSP, Hot Rolling & Long
Product Mill: 3.5 MTPA
Lime Plant: 0.45 MTPA
AWH 103579 (Power Plant 19.08.2019 | 31.03.2024 CPP : 525 MW
Division)

1.3.2 Proposed Project

AMNSI proposes to undergo a brownfield expansion for production of liquid steel from 9.6 to 15.6 MTPA and
corresponding 6.0 MTPA hot rolled coils within the existing steel plant of AMNSI.

The major production facilities envisaged for the project will comprise of by product recovery-based coke
ovens, blast furnace, steel melt shop (BOF), slab caster and hot rolling mills. The plant will have its captive
power plant which will utilize surplus by-product fuel gas & steam from CDQ and TRT to produce power. The
plant will also have its lime calcining plant. Sinter plant and air separation plant for producing oxygen,

nitrogen and argon required by various units shall be available from existing facilities already installed or
under implementation.
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Table 1-3: Details of existing and proposed facilities vis-a-vis production capacities
Existing as per
Modification EC dated Proposed Total after Expansion
:" 02.03.2022 Remark
0.
i . Capacity | Configurati Capacity in . . Capacity in
Configuration in MTPA on MTPA Configuration MTPA
HBI Plant Mod I-1V: 4.0 2 83 Mod I-1V: 4.0 2 83
1 (DRI Mod I Mod V: 1.98 -- -- Mod V: 1.98
to VI) Mod VI: 1.85 Mod VI: 1.85
BF#1: 3.0
MTPA - . .
) Existing operational capacity of
BF#1: 2.04 BFﬁr‘p%% (2200 m3) BF#1 is proposed to be
Blast MT.PA' _ BF#2: 4.0 11.0 upgraded from 2.04 MTPA to
2| Funace BF) | o000 m3y 2.04 BF#24863- 2X 8.96 MTPA ' 3.0 MTPA.
) (4500 m3) Further, additional 2 nos. of
(~4500 m3 BFs of ity 4.0 MTPA
each) BF#3: 4.0 s of capacity 4. /
MTPA each are proposed.
(4500 m3)
1x 1.48 MTPA
1x 1.48 MTPA 2 x 3.5 MTPA (1x lerO m2)
3 Sinter Plant 1x120 m2 1.48 ~ 7.0 8.48
( ) (~ 325 m2 2 x 3.5 MTPA
each)
(~ 325 m2
each)
CO Battery#1 * CO Battery# 1&2 is bei
Coke Ovens CO#18&2 CO Battery# 6 Y - avery s being
to implemented under 2016 EC
4 (Recovery | (2x59 Ovens) * 1.35 345&64x 3.05 4.4
6 x 59 Ovens CO Battery# 3,4,5 & 6 shall be
Type) 59 Ovens ; .
installed under the expansion
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Existing as per
Modification EC dated Proposed Total after Expansion
::; 02.03.2022 Remark
' i . Capacity | Configurati Capacity in . . Capacity in
Configuration in MTPA on MTPA Configuration MTPA
1 X343 TPD 360,544 1 X343 TPD
Air 1 X 257 TPD 1 X 257 TPD
Separation 1 X 785 TPD 1 X 785 TPD * 3,60,544 Nm3/hr plants are
5 Plant 3X 1714 TPD 3X 1714 TPD 424,744 n °p§ra§'/°h”5' Iba'f”‘fﬁ 84'200
(Nm3/Hr) 1 X 700 TPD 1 X 700 TPD e pan o
established as per 2016 EC
(Only oxygen) 1 X 2200 TPD
1x2200 TPD 64,200* (Only oxygen)
SMS-1
4 x 150 MT 4 x 150 MT
6 (EAF 4 Heat size 4.6 - . Heat size 4.6
Nos.)
. M52 4 x 200 MT 50 B B 4 x 200 MT 50
(ConArc 4 Heat size ) Heat size )
Nos.)
SMS-3 New SMS-3 Shop for 6.0 MTPA
8 BOF_3 _ _ 3 x350 MT 6.0 3 x 350 MT 6.0 is proposed. 3x350 Ton
(BOF- Heat size * ) Heat size * ) Converters shall be installed (*
nos.) 2 Working + 1 stand-by)
Total SMS 9.6 -- 6.0 15.
Plant will be shutdown safely
and will be started only in case
9 | COREXPlant | 2x0.85 1.7 ; . 2 X 0.85 1.7% of any unit going down but
maintaining sanctioned
production quantity of hot
metal.
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Existing as per
Modification EC dated Proposed Total after Expansion
:'- 02.03.2022 Remark
o.
i . Capacity | Configurati Capacity in . . Capacity in
Configuration in MTPA on MTPA Configuration MTPA
1x0.45
Lime Plant 1x0.48 1x0.8 1%200 TPD installed under Modernisation
10 (Lime/ (3 x 500 TPD) 1.2 (4 x 600 0.8 2.0 EC granted on 02.03.2022
. 4x500 TPD -
Dolomite 1 x 0.27% TPD) 0.8 MTPA proposed in this
(1x200 + 4x600 TPD expansion.
1x500 TPD)
11 Plate Mill 1x1.5 1.5 -- -- 1x1.5 1.5
CSI:/I'll'IZ)’(A&S 1 x 3.5 MTPA
12 | CSP & HRC HRC 1 x 4.5 8.0 1x 6.0 MTPA 6.0 1x4.5 MTPA 14.0
MTPA 1 x 6.0 MTPA
CRM #1: 1x CRM #1: 1x CRM 3.2 MTPA is being
2.04 2.04 implemented under
13 CRM CRM #2: 1 X >-24 CRM #2: 1 X >-24 Modification EC
3.2% 3.2% dated.02.03.2022
1x0.15 1x0.15
14 | H Pi . -- -- .
Saw Pipes 1015 0.30 1015 0.30
15 | L Saw Pipes 1x0.33 0.33 -- -- 1x0.33 0.33
1 X475 MW
1 X475 MW 2 x100 MW 1% 31 MW 1x48 MW dropped as per
1X31 MW (By-product 1 X 40 MW modification project EC
16 CPP 1X 40 MW 556 Gas based 250 L X 10 MW 806 dated.02.03.2022.
1X 10 MW PP)
2 x 25 MW

KADAM ENVIRONMENTAL CONSULTANTS | JULY 2022

47




EIA REPORT FOR EXPANSION OF INTEGRATED STEEL PLANT FROM

M/s. ARCELORMITTAL NIPPON STEEL INDIA LIMITED 9.6 T0 15.6 MTPA INTRODUCTION
Existing as per
Modification EC dated Proposed Total after Expansion
:'- 02.03.2022 Remark
o.
i . Capacity | Configurati Capacity in . . Capacity in
Configuration in MTPA on MTPA Configuration MTPA
(TRT BF
#384)
Waste Heat 1x25MW
aste rlea WHRB #Will be implemented under
1x25MW
17 |  Recovery X 45 1x 100 MW 100 1 x 20 MW CDQ 145 the EC 2016
based Power 1 x 20 MW# CDQ
Plant 1x 100 MW
CDQ
18 Jetti”n(ﬁ;‘gth 456m+734m | 1190 m . - 456m+734m | 1190 m
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Table 1-4: Proposed Unit Configuration With Capacity in TPA
Name of Facility Configuration Capacity (TPA)
Coke Ovens 4x59 Ovens By-product Recovery Type 3,050,000
Sinter Plant ~650 sgm (2 Units) 7,000,000
Up-gradation of existing BF#1 960,000
Blast Furnace BF;#EZ & BF#3 (2x45009Cum.) 8,000,000
Steel Melting Plant#3 3 x350 MT BOF (2/3 Operation) 6,000,000
Calcination Plant* 4x600 TPD + 1x500 TF.>D + 1x200 TPD 800,000
Rotary Kiln +2,70,000*
Hot Rolling Mill (HRC) 1 x 6 MTPA 6,000,000
1x2.2 MTPA
CRM** 1 x 1.0 MTPA 3,200,000
cpp Gas Based Power Plant 2 x 100 MW 200 MW
Top Recovery Gas Turbine 2 x 25 MW 50 MW
WHRB Coke Dry Quenching 100 MW
* 1x 500 + 1 x 200 TPD Project is part of Modification Project, EC Received on 02.03.2021
** Expansion of CRM Project is part of Modification Project, EC Received on 02.03.2021

1.3.3 Nature of the Project

The proposed project activity is listed under activity 3(a) Metallurgical industries (Ferrous & Non- ferrous) and
4 (b) Coke Oven and 1 (d) Thermal Power Plant categorized as Category ‘A’. under Schedule of EIA
Notification, 2006, issued by MoEF&CC, Government of India.

1.3.4 Location of the Project

The pro posed project located at Hazira village, in Chorasi tehsil, district Surat in the state of Gujarat. The
project site is located at latitude 21°6'43.72”N and longitude 72°38'40.29”E. The map showing location of the
project and site boundary is given in Map 2-1 and Map 2-4

1.3.5 Importance of Project to Country and Region

In 2018, India had replaced Japan as world's second largest steel producer with a production of 106.5 million
tons (MT), up by 4.9 percent from 101.5 MT in 2017. In 2020, production of crude steel was about 108.5 MT
against 111.2 MT in 2019. The reduction was as a result of industrial lockdown due to the pandemic
scenario.

India’s per capita steel consumption is about 66 kg, much lower than the global average of 214 kg. The
Government of India has set pragmatic target of achieving per capita steel consumption of 158 kg by 2030-31
requiring a crude steel production of 255 MT and capacity of 300 MT

Private sector is playing an important role in supplementing the requirement of steel in the country. Their
contribution in finished steel production has increased to 58.9% in 2017-18 as compared to 45% in 1992-93.
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Indian economy is rapidly growing with key focus on infrastructure and construction sector. Several initiatives
mainly, affordable housing, expansion of railway networks, development of domestic shipbuilding industry,
opening up of defense sector for private participation, and the anticipated growth in the automobile sector,
are expected to create significant demand for steel in the country. Considering the prospects for the
development for Infrastructure, construction and Industrial activity in India in the years to come, large scope
exists for increased consumption of steel products. The projections made by the Ministry of Steel in its Vision-
2020 document, there is a significant domestic demand for steel in the Country.

Major factors which carry the potential of raising the per capita steel consumption in the country are listed
below:

Infrastructure improvement initiatives, such as ‘Smart Cities project’, 'Housing for All by 2022', ‘Atal Mission
for Rejuvenation and Urban Transformation (AMRUT)".

Manufacturing growth driven by Make-in-India initiative.

Encouraging use of Made in India steel for various projects and levying of anti-dumping duties on certain
steel products from Brazil, Russia, China, Korea, Japan and Indonesia.

National Mineral Development Corporation expected to increase the iron ore production favoring steel
production.

Emergence of the rural market for steel buoyed by projects like MGNREGS, development of ‘Rurban Clusters’
under the Shyama Prasad Mukherjee Rurban Mission, Pradhan Mantri Gram Sadak Yojana, among others.

As per the National Steel Policy (NSP) 2017, in order to achieve expected capacity of 300 MT, finished steel
production of 230 MT and per capita consumption of 158 kg of finished steel by 2030-31, steel demand would
need to grow at a CAGR of around 7.16 percent during the period against a CAGR of 3.5 to 4 percent over the
last 5 years. This would mean that capacity additions planned by most of the major steel players need to
come on stream in next few years. In respect, the proposed project would contribute substantially towards
the target steel production of NSP 2017.

The concept of the proposed project is in alignment with the current progress plan of the country.

Importance to the Region

The State can be benefited from the project as there will be direct employment of large people in the Steel
plant. Preference will be given to the people of the state possessing requisite skill and qualification criteria
and there will be lot of scope for indirect employment of the people of the state in and around the project
site. Also, the CSR activity carried out by the company in the region will be benefitting the locals as well as
whole of the surrounding area.

The concept of the proposed project is in alignment with the current progress plan of the country.

1.3.6 Employment Generation (Direct and Indirect) due To The Project

The proposed project would engage in recruitment of local skilled, semi-skilled and unskilled workers thereby
contributing positively towards local employment and income.

Total manpower required for the construction phase under direct and indirect employment is 500 and
15,000 respectively.

Total manpower required for the operation phase under direct and indirect employment is about 1,750 and
5,250 respectively.

Growth of indirect employment opportunities due to development of ancillary industries is also envisaged.
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1.4 Laws Applicable to this Project

Regulations, relevant procedures and requirements that may directly influence the project, the competence of
the concerned institutions and their ability to successfully implement the environmental management
measures have been addressed.

The applicable key laws and regulations applicable to the project, summarized below:

The Water (Prevention and Control of Pollution) Act, 1974

Water Act is the first environmental regulation that was introduced at the State level. State Pollution Control
Boards to control / regulate environmental pollution in India. Amended twice in 1978 and 1988, the Act vests
regulatory authority on the State Pollution Control Boards and empowers them to establish and enforce
effluent standards for industries and local authorities discharging effluents.

The Act empowers the board to levy and collect cess on water consumed by the industry or local authority
and to utilize and augment resources for the Pollution Control Boards. In line with this provision, The Water
(Prevention & Control of Pollution) Rules, 1975 were formulated.

The Air (Prevention and Control of Pollution) Act, 1981:

The Air Act vests regulatory authority on the State Pollution Control Boards and empowers them to enforce air
quality standards to prevent air pollution in the country. This Act provides for prevention, control and
abatement of air pollution. ‘Air Pollution” means the presence in the atmosphere of any ‘air pollutant’, which
means any solid, liquid or gaseous substance (including noise) in the atmosphere in such concentration as
may be or tend to be injurious to human beings or other living creatures or plants or property or
environment.

The SPCB is empowered to set air quality standards, monitor, and prosecute offenders under The Air
(Prevention and Control of Pollution) Act, 1981. Section 21 of the Act requires an application to be made to
the State board to establish or operate any industrial operation.

This Act has notified National Ambient Air Quality Standard Air quality during construction and operation
phases will be guided by this specific Act.

Roles and Responsibilities of the plant under the Acts are;

Not to discharge any effluent, not confirming to standards, prescribed by PCB into any stream, well, sewers
or land

Not to discharge air pollutant(s) in excess of standards, prescribed by the State PCB

Obtain ‘Consent to Establish’ prior to establish any process, operation or treatment system

Obtain ‘Consent to Operate’ prior to operation of system which is likely to discharge effluent

Apply for renewal of the ‘Consent to Operate’ before the expiry

Comply with conditions as prescribed under consents

Environment (Protection) Act, 1986

This is umbrella Act which was passed as an overall comprehensive act “for protection and improvement of
environment”. According to this Act, the Central Government has the power to take all such measures, as it
deemed necessary or expedient for the purpose of protecting and improving the quality of environment and
preventing, controlling and abating environmental pollution. Under this Act, rules have been specified for
discharge/ emission of effluents and different standards for environmental quality. These include
Environmental Impact Assessment (EIA) Notification, 2006, Hazardous and Other Wastes (Management and
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Transboundary Movement) Rules, 2016, The Solid Waste Management Rules, 2016, Batteries (Management
and Handling) Rules, 2001 etc.

Prevent discharge or emission of environment pollutants in excess of the prescribed standards
Submit ‘Environmental Statement’ every year

Obtain prior “Environmental Clearance’ from MoEF&CC in case of new project or for Modernization /
Expansion

The Noise Pollution (Regulation and Control) Rules, 2016

The Union Government has laid down statutory norms to regulate to control noise levels to prevent their
adverse effects on human health and psychological wellbeing of the people. Rule is to maintain the noise
levels with respect to the place/equipment/ Industry. Under the regulation, different areas and zones are to
be identified as industrial, commercial, residential and silence areas and anyone exceeding the specified noise
level would be liable for action.

In industrial areas, the noise level limit during the day time (6 am to 10 pm) is 75 decibels and during night
(10 pm to 6 am) 70 decibels. Similarly, for commercial areas day time limit is 65 decibel and night limit 55
decibels. In case of residential areas, the limits are respectively 55 and 45 decibels and for the silence zones,
50 and 40 decibels.

Noise Quality Monitoring & submission of reports on weekly/monthly basis.

Providing Ear plugs and Muffs to the workers working in noise prone areas.

Dampening the source noise level or making the noise characteristics less annoying by providing suitable
enclosures and barriers.

Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016

The rule has been formed under EP (Act), 1986 for management & handling of hazardous wastes in line with
the Basel convention. Roles & Responsibilities of the plant under this rule are as follows:

It is the responsibility of the occupier to identify the hazardous wastes in their units and ensure proper
handling and disposal

Company to take all steps to contain contamination, prevent accident and limit consequences on human
being and environment

Obtain authorization from Gujrat Pollution Control Board and comply with the conditions.

Maintain records of Hazardous Waste generated in Form-3 and submit yearly return for generation,
treatment, recycling, disposal etc., to SPCB in Form-4

Waste Shall be transported in accordance with the applicable rules.

On-Site storage is allowed for 90 days only

Solid Waste Management Rules, 2016

The rule under the EP (Act), 1986 has been formed to manage/ utilize the generated solid waste without
damaging the environment and surroundings. The responsibilities of occupiers, under the rule are to
Segregate waste in to three streams, Wet (Biodegradable), Dry (Plastic, Paper, metal, wood, etc.) and
domestic hazardous wastes (diapers, napkins, empty containers of cleaning agents, mosquito repellents, etc.)
and handover segregated wastes to authorized rag-pickers or waste collectors or local bodies.
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Batteries (Management and Handling) Rules, 2016.

The rule has been formed under the EP (Act), 1986 to control the hazardous waste generation (lead waste)
from used lead acid batteries. Under the rule;

It is the responsibility of the generator to ensure that used batteries are not disposed of in any manner
other than depositing with dealer, manufacturer, importer, re-conditioner registered recycler or at
designated collection centre

Submit half yearly return for disposal of used batteries to State PCB by 30t June & 31t December, every
year

In case of auction, ensure batteries are auctioned to the registered recycler only

File half yearly return for the auction

Maintain record for such auction

E-Waste (Management) Rules, 2016

This rule is formed to recycle/manage the electronic waste from the industry. Responsibility of the generator
of the e-waste under the rule are;

Shall make provisions for collection of e-waste generated from ‘end of life’ of their products and shall ensure
that such e-wastes are channelized to registered dismantler or recycler, In line with the principle of
‘Extended Producer Responsibility’.

Create Awareness

Maintain monthly waste generation records as per Form 2

Prepare & submit annual returns of e-wastes as per Form 3

Factories Act, 1948 (as amended till date)

Responsible Ministry / Body

Ministry of Labour and Directorate of Industrial Safety and Health/Factories Inspectorate

Objective of the Legislation

Control of workplace environment, and providing for good health and safety of workers

Roles & Responsibilities

Obtain and renew factory license and obtain permission for the site from State Government or the Chief
Inspector of Factories in case of new or extension of any Factory.

Ensure health, safety and welfare of all workers while they are at work in the Factory as far as reasonably
practicable.

Ensure effective and adequate ventilation of work place and adequate measures to be taken to protect
workers particularly in the processes involving excessive temperature.

Ensure effective and adequate ventilation of work place and adequate measures to be taken to protect
workers particularly in the processes involving excessive temperature.

The Central Motor Vehicle Rules, 1989 (as amended till date)

Responsible Ministry / Body
Ministry of Shipping, Road Transport and Highways
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Objective of the Legislation

To consolidate and amend the law relating to motor vehicles including to regulate the transportation of
dangerous goods with a view to prevent loss of life or damage to the environment

Roles & responsibilities

Ensure compliance to safety provisions in the transport vehicle carrying dangerous and hazardous
substances inside works

Display of emergency information panels at front, back and both side of vehicle

Every transporter to ensure safe transportation of dangerous/ hazardous goods.

Earthing chain for grounding, any prevalent static charge.

All motor vehicle entering the works shall have properly maintained brakes, lights, signal system for brakes,
blinkers and registration number displayed, and valid Pollution under Control Certificate.

The Boiler Acts 1923 & Rules 1950 (as amended till date)

Responsible Ministry / Body

State Government, District magistrate

Objective of the Legislation

To register the boilers used in industry

Roles & Responsibilities

Ensure availability and effective functioning of steam vents, safety valve, drain valve, monitoring
instruments of critical parameter through regular checks and maintain records for the same.

Obtain authorization for boilers and their renewal prior to due date and / or when an accident occurs to the
boiler / when any structural alteration / addition / renewal is made.

Ensure mandatory registration of boilers.

Ensure to obtain prior approval before taking any alteration and renewals to steam pipes after submitting
plan and report.

Ensure to obtain prior approval before taking structural alteration, addition and renewal to boilers from Chief
Boiler Inspectors.

Ensure prior examination of boiler by Inspector during & after any repair/shut down and maintain record for
the same.

Report accident / incident or any severe damage to property, human life within 24 hours giving details of
occurrence.

1.5 Scope of Study — Details of Regulatory Scoping Carried Out as per Terms of
Reference
The scope of the study is as per the ToRs issued by MoEF&CC, vide letter no. J-11011/44/2004-IA. II (I)

dated 3rd December 2021 attached as Annexure 1 and the ToR amendment letter issued by MoEF&CC,
dated 30™ May 2022 attached as Annexure 28.

This EIA Report complies with the Terms of Reference (ToRs). Summarized details of the same are provided
in Table 1-5
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Table 1-5: Compliance with the Terms of Reference

Sr. no. Terms of Reference Compliance
STANDARD TERMS OF REFERENCE (TOR)
1 Executive Summary Project executive summarY co.ntain.ing project details, baseline monitoring details, details of impacts and
EMP is given in EIA. Please refer Chapter 11 Page no. 572
2 Introduction

Details of the EIA Consultant
including NABET accreditation

Kadam Environmental Consultant have accredition in aaplicable Sectors 3(a), 1(d) and 4(b). NABET
Certificate No. NABET/EIA/1922/RA 0138, Issued on 05-08-2019, Valid up to 25-05-2022. NABET
Certificate No. NABET/EIA/2023/SA 0164, Issued on 19.04.2022 Valid up to 19.03.2023 NABET
accreditation is attached as Annexure 11, Page no. 679

Information about the project
proponent

ArcelorMittal and Nippon Steel have established a joint venture (JV) company named ArcelorMittal Nippon
Steel India Limited (AMNSI) in India. AMNSI has acquired a fully integrated steel plant at Hazira, Gujarat
with a production capacity of 9.6 MTPA of liquid steel along with downstream units, namely, Cold Rolling
Mill, Galvanising line, steel processing facilities, extra wide Plate Mill and Pipe Mill. Additionally, AMNSI also
owns significant iron ore Beneficiation and Pelletisation capacities located in Eastern India, with direct
access to the region’s rich iron ore reserves.

The various facilities owned by AMNSI across India are Hazira (Gujarat), Dabuna (Odisha), Paradeep
(Odisha), Kirandul (Chhattisgarh) Pune (Maharashtra).

The pellet plants at Vizag and Paradeep produce Direct Reduction (DR) grade and Blast Furnace (BF)
grade pellets respectively. The entire production of DR grade pellets is consumed by the natural gas-based
DR plant at Hazira, whilst a significant portion of the BF grade pellets is consumed by the BF and COREX
units at Hazira. The balance BF grade pellets are sold in the market

Importance and benefits of the
project

As per the National Steel Policy (NSP) 2017, in order to achieve expected capacity of 300 MT, finished steel
production of 230 MT and per capita consumption of 158 kg of finished steel by 2030-31, steel demand
would need to grow at a CAGR of around 7.16 percent during the period against a CAGR of 3.5 to 4
percent over the last 5 years. This would mean that capacity additions planned by most of the major steel
players need to come on stream in next few years. In respect, the proposed project would contribute
substantially towards the target steel production of NSP 2017.

The concept of the proposed project is in alignment with the current progress plan of the country.
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Importance of the oroject is given in Chapter-1, Section 1.3.5, Page No. 49 and Benefits of the Project
is given in Chapter 8, page no. 539
3 Project Description

Cost of project and time of
completion.

Total estimated cost for proposed project is INR 35,145 Crore

10.11.2020 Submission of Form-1/PFR
03.12.2021 TOR issued from MOEF

May, 2022 Draft EIA submission for Public Hearing
July 2022 Public Hearing

August 2022

Submission of Final EIA to MoEF&CC for EC

September 2022

Consideration of Project by EAC (Industry-1)

After getting CTE from GUJarat Pollution Control Board and EC from MOEF&CC, tenders will be floated for

purchase, installation and commissioning of equipment. Estimated completion schedule of project is 42

months. Please Refer Section 2.3, page No. 99 & Section 2.6, page no. 114

Products with capacities for the
proposed project.

Existing as per
Modification EC dated Proposed Total afiter
Sl. 02.03.2022 Expansion
No. —
o Capacity in Capacity in
Capacity in MTPA MTPA MTPA
1 HBI Plant 7.83 B 7.83
(DRI Mod I to VI)
2 Blast Furnace (BF) 2.04 8.96 11.0
Sinter Plant 1.48 7.0 8.48
4 Coke Ovens (Recovery 1.35 3.05 4.4
Type)
Air Separation Plant
5 (Nm3/Hr) 424,744 424,744
6 SMS-1 (EAF 4 Nos.) 4.6 -- 4.6
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SMS-2 (ConArc 4 Nos.) 5.0 -- 5.0
8 SMS-3 (BOF-3 nos.) -- 6.0 6.0
Total SMS 9.6 6.0 15.6
9 COREX Plant 1.7 - 1.7*
Lime Plant
10 (Lime/ Dolomite 1.2 08 2.0
11 Plate Mill 1.5 -- 1.5
12 CSP & HRC 8.0 6.0 14.0
13 CRM 5.24 5.24
14 H Saw Pipes 0.30 -- 0.30
15 L Saw Pipes 0.33 -- 0.33
16 CPP 556 250 806
Waste Heat Recovery
17 based Power Plant S 100 145
18 Jetty (length in m) 1190 m - 1190 m
*The Corex Plant will be shutdown safely and will be started only in case of any unit going down but
maintaining sanctioned production quantity of hot metal.

Please also refer Table 1-3, Page No. 45

If expansion project, details of

existing products with
capacities and whether

adequate land is available for
expansion, reference of earlier

EC if any.

The project is for expansion of the existing plant for production of 15.6 million tons per annum (MTPA)
liquid steel from the existing capacity of 9.6 MTPA, and additional 6 MTPA Hot Rolled Coil.
Details of existing products and capacities with reference to the earlier EC given in the Table, above
The existing plant area is 738.55 Ha and the total plant area after proposed expansion will be 824.82 Ha.
e The existing plant area is 738.55 Ha and 11.63 Ha having clear title included in the township (Total
750.18 Ha)
e Additional Area for proposed expansion: 74.64 Ha
e Total area after proposed expansion 824.82 Ha
Land required for proposed expansion: 147.17 Ha
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Compliance

It will comprise of the following:

e 65.73 Ha Forest land land possession is available and Copy of the same is attached as Annexure 2
e 8.91 Ha private land direct purchase from Land owners

e 72.53 Ha area will be used from existing plant area
Adequate land is available for installation of the project

Please refer Table 1-3, Page No. 45 for existing and proposed production details
Plant Layout is attached as Map 2-5, Page no. 109

List of raw materials required
iv and their source along with
mode of transportation.

Following raw materials will be used in plant

Sl. No. Raw Material Source Mode Of.
Transportation
1. DR Grade Pellets AMNSI's Palletization
plants located at Vizag Sea Route
BF Grade Pellets and Paradeep
. NMDC mines in Kirandul, .
3. Calibrated Lump Ore Dist. Dantewada, CG Rail + Sea Route
4, Iron Ore Fines Goa, Odisha NMDC mines Sea Route
5. Coal-PCI-BF Australia (Mainly) and
_ . Sea Route
6. Metallurgical Coal Canada, USA and Russia
BF and Sinter Grade Flux
7. (Limestone+Dolomite +Pyroxenite .
+Quartzite) Dubai and Oman Sea Route
8. SMS grade Limestone and Dolomite

Quantity of raw material requirement, raw material handling system and transportation details are
attached as Section 2.8.1, Section 2.8.2 and Section 2.8.5 respectively from Page no. 117 to

Other chemicals and materials
% required with quantities and
storage capacities

Details of raw material requirement is attached as Section 2.8.1, Page no. 117
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There wil be total 54 nos. of proposed stack. Details of emission is attached Table 4-2, Page no. 316
Effluent Generation and Management
Waste water generation from the expansion units will be around 650 m3/hr, i.e. 15,600 cum/day.

Waste water generated from the proposed expansion units of the plant will be treated in 650 m3/hr.
capacity propodsed CETP. The treated water shall be recycled back to the process to attain ‘zero’ discharge
economizing on the make-up water requirement.

The permeate from CETP will be sent to BF and SMS as make-up to cooling tower. Reject generated in the
RO plant will be partly used after dilution for sprinkler type suppression at raw material storage yard and
balance will be fed to the evaporator-crystallizer. Sludge and salts generated in the CETP will be disposed
at approved TSDF
Details of effluent is given in Section 2.8.22, Page no. 168
Solid and Hazardous waste Generation and Management
Details of hazardous waste generation and their management is given in Section 4.4.13, Page no. 396

Water Requirement
Water requirement for the existing plant is around 145,838 KLD (Approx. 32.08 million of gallons per day
(MGD), which is being sourced from river Tapi.
For the proposed expansion, additional raw water requirement will be around 81,600 KLD (approx. 17.95
. MGD) which needs to be sourced from river Tapi.
Vi Requirement of w.ater and Hence total water requirement after expansion will be around 227,439 KLD (approx. 50.03 MGD).
water balance diagram L.
Water Permission
The water permission from the Narmada Water Resources Water Supply and Kalpsar Department Division
Surat for drawl of 87 MGD. is enclosed as Annexure 6
Water withdrawal from river Tapi will be gradually reduced as tertiary treated water (TTW) from HAIA is
made available

The power requirement for exsting plant is 1163 MW and for proposed expansion 410 MW. The total
power requirement will be 1573 MW. Details of Power with source of supply is given in Section 2.8.24,
Page no. 170

Details of Emission, effluents,
vi hazardous waste generation
and their management.

Details of Power, with source of
supply, status of approval,
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Details of Man power requirement is given below

Details Direct Indirect Total

Details of Existing Manpower 7,700 5,800 13,500

ctalls of man-power Manpower required for Modification Project 1,000 770 1,770

requirement (regular and
contract) Manpower required for Expansion Project 1,750 5,250 7,000
Total Manpower requirement 10,450 11,820 22,270

Total manpower required for the proposed project during construction phase under direct and indirect
employment is 500 and 15,000, respectively

Process description along with
major equipments and
viii machineries, process flow sheet | Details of process description is given in Section 2.8, Page No. 117 and Figure 2-1, Page No. 160
(quantative) from raw material
to products to be provided
Hazard identification and
iX details of proposed safety Details of hazard identification and safety system is given in Section 7.1.2, Page no. 428
systems.
« Expansion/modernization
proposals:
Copy of all the Environmental
Clearance(s) including
a Amendments thgreto obtained Copy of existing environmental clearance is attached as Annexure 8, Page no. 642
for the project from
MOEF&CC/SEIAA shall be

attached as an Annexure. |
The certified compliance report of existing EC is obtained from RO MoEF Gandhinagar on dated

________________ A certified copy of the latest
Monltlorlfnfg Re[:f>o:]t of fch.e 07/01/2022 based on the site visit of Regional officer Gandhinagar on 17" and 18" December 2022.
Regional Office of the Ministry Copy of certified compliance report for existing EC is attached as Annexure 20, Page no. 699

of Environment, Forests and
Climate Change as per circular
dated 30t May, 2012 on the

60
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Sr. no.

Terms of Reference

Compliance

status of compliance of
conditions stipulated in all the
existing environmental
clearances including
Amendments shall be provided.
In addition, status of
compliance of Consent to
Operate for the ongoing
existing operation of the
project from SPCB shall be
attached with the EIA-EMP
report.

In case the existing project has
not obtained environmental
clearance, reasons for not
taking EC under the provisions
of the EIA Notification 1994
and/or EIA Notification 2006
shall be provided. Copies of
Consent to Establish/No
Obijection Certificate and
Consent to Operate (in case of
units operating prior to EIA
Notification 2006, CTE and CTO
of FY 2005-2006) obtained
from the SPCB shall be
submitted. Further, compliance
report to the conditions of
consents from the SPCB shall
be submitted.

Copy of existing environmental clearance is attached as Annexure 8, Page no. 642
The certified compliance report of existing EC is obtained from RO MoEF Gandhinagar on dated
07/01/2022 based on the site visit of Regional officer Gandhinagar on 17t and 18 December 2022.
Copy of certified compliance report for existing EC is attached as Annexure 20, Page no. 699

Site Details
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Terms of Reference

Compliance

Location of the project site
covering village, Taluka/Tehsil,
District and State, Justification
for selecting the site, whether

other sites were considered.

The proposed project located at Hazira village, in Chorasi Tehsil, District Surat in the state of Gujarat. The
project site is located at latitude 219643.72"N and longitude 72°38'40.29"E.
Justification for Selecting the site
The proposal under consideration is a brownfield project, expansion of the existing steel plant, hence
justification for selection of the Site is not required. However, the location would enable appropriate
sharing of the existing infrastructure, other ancillary and auxiliary facilities and ensure uninterrupted
movement of various raw materials without additional cost or involving minimal augmentation of material
movement logistics. Moreover, it is planned to utilize the unutilized land area under the possession of
AMNSI along with the partial land occupied by the township and offices.
The proposed site also has the following advantages:
The area is under Notified Hazira Industrial Area.
Ensuring availability of adequate land for installation of units.
Suitability of sharing existing infrastructure in terms of connectivity, water resource and grid power.
Ease of raw materials acquisition and products transportation through the existing jetty.
Can handle additional cargo up to 20 MTPA (Bulk RM + Break bulk) through Adani Hazira Port Ltd.
(AHPL) as per the assurance letter received from AHPL.
6. This project will help to boost the Western Region’s infrastructure development of Gujarat under Atma
Nirbhar Bharat scheme.
7. Availability of economical labour force

ik e

A toposheet of the study area
of radius of 10km and site
location on 1:50,000/1:25,000
scale on an A3/A2 sheet.
(including all eco-sensitive
areas and environmentally
sensitive places)

A toposheet of the study area of radius of 10 kms and site location on 1:50,000 is given as Map 2-3,
Page No.102

Co-ordinates (lat-long) of all
four corners of the site.

Please refer Map 2-4, Page No. 104

Google map-Earth downloaded
of the project site.

Google map-Earth downloaded of the project site is given as Map 2-4, Page No. 104
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Layout maps indicating existing
unit as well as proposed unit
indicating storage area, plant
area, greenbelt area, utilities

etc. If located within an

Industrial area/Estate/Complex,

layout of Industrial Area
indicating location of unit within
the Industrial area/Estate.

Layout maps indicating existing unit as well as proposed unit indicating storage area, plant area, greenbelt

area, utilities etc is given as Map 2-5, Page No. 109

Vi

Photographs of the proposed
and existing (if applicable)
plant site. If existing, show

photographs of
lantation/greenbelt, in
particular.

Photographs of the proposed and existing (if applicable) plant site is given as Photographs 2-1 Page

No.103

Vii

Landuse break-up of total land
of the project site (identified
and acquired), government/
private - agricultural, forest,

wasteland, water bodies,
settlements, etc shall be
included. (not required for
industrial area)

The existing plant area is 738.55 Ha and 11.63 Ha having clear title included in the township (Total area

750.18 Ha)

Additional Area for proposed expansion: 74.64 Ha
Total area after proposed expansion 824.82 Ha
Land required for proposed expansion: 147.17 Ha

It will comprise of the following:

65.73 Ha Forest land land possession is available
8.91 Ha private land direct purchase from Land owners
72.53 Ha area will be used from existing plant area

viii

A list of major industries with
name and type within study
area (10km radius) shall be

incorporated. Land use details

of the study area

The list of industry is given below

Approx. Distance
Sr. No. Industry Name Type and direction
1 Kribhco Ltd. Chemical Fertilizers 6.5 km North - East
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Isolated storage & handling of hazardous

2 Shell India . 1 km South - West
chemicals

3 Larsen & Toubro Ltd. (L&T) Heavy engineering unit 1 km North — East

4 NTPC Thermal power plant 4 km North — East

5 ONGC Petro-chemical complexes 8 km North — East

6 GAIL Isolated storage & hapdlmg of hazardous 10 km North — East
chemicals

7 GSPC Petro-chemical complexes 9.5 km North — East

8 UltraTech Cement Cement plant 8 km West

Petrochemical based processing (processes
9 Reliance Industries other than cracking & reformation and not 4 km North — East
covered under the complexes)

10 Adani Hazira Port Port 3 km South -West

11 IBP Hazira Terminal Isolated storage & handiling of hazardous |\ 1\ North Eact
chemicals

Gujarat State Energy
12 Generation Ltd. (GSEG) Thermal power plant 3.5 km North
13 Cairn energy Isolated storage & handling of hazardous 5.8 km North

chemicals

The industry is inside the hazira notified industrial estate and hence surrounded by number of industries

Geological features and Geo-
iX hydrological status of the study
area shall be included.

Please Refer Section 3.9.2, Page No. 220

Details of Drainage of the
X project upto 5km radius of
study area. If the site is within

The site is located at the distance of 500 m from Tapi river in east direction
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1 km radius of any major.river, As per Gujarat Disaster Management Plan’2021 , Hazira village is not coming under Flood affected area.
peak and lean season river
discharge as well as flood HFL data is not being maintained for Hazira village and the same has been confirmed by Gujarat State
occurrence frequency based on | Water data Center, Gandhinagar and the mail communication in this regard is submitted for reference.
eak rainfall data of the past
P . P As per the Additional District Magistrate, no flood has occurred in Hazira village for the past 50 years.
30 years. Details of Flood Level - i )
of the project site and Certificate issued collector is attached as well as other relevant documents are attached as Annexure 30,
maximum Flood Level of the | Page No. 852 .
river shall also be provided.
mega green field projects)
o The existing plant area is 738.55 Ha and the total plant area after proposed expansion will be 824.82 Ha.
Status.of-acq.l.usmlon of land. If The existing plant area is 738.55 Ha and 11.63 Ha having clear title included in the township
acquisition is not complete, o .
. - Additional Area for proposed expansion: 74.64 Ha.
Xi stage of the acquisition process 65.73 Ha Forest land land o bl 4 Th £ forest dl i< attached
and expected time of complete | ~ ° . a o;esp and lan 63(.)zsse55|on is available an e copy of forest clearance is attached as
possession of the land. nnexure_' v Fage n.o.
— 8.91 Ha private land direct purchase from Land owners.
R&R details in respect of land
Xii in line with state Government Not applicable
policy
5 Forest and wildlife related issues (if applicable):

Permission and approval for the
use of forest land (forestry
clearance), if any, and
recommendations of the State
Forest Department. (if
applicable)

65.73 Ha Forest land land possession is available and The copy of forest clearance is attached as
Annexure 2, Page no. 621
20.76 Ha. Township Forest Land Stage-1 Forestry Clearance obtained. Stage-2 Forestry Clearance is under
process. Stage-1 Forestry Clearance is attached as Annexure 2, Page no. 621

Landuse map based on High
resolution satellite imagery
(GPS) of the proposed site

delineating the forestland (in

e 65.73 Ha Forest land possession is available
e 20.76 Ha. Township Forest Land Stage-1 Forestry Clearance obtained.
Both these forest lands involved in this project and these forest lands have not been classified under
Survey of India Map (Please refer Map 2-3) and same is not captured in the satellite imagery (please
refer Map 2-2) because there is no forest or vegetation present in that land area.
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case of projects involving forest
land more than 40 ha)

Status of Application submitted
for obtaining the stage I
forestry clearance along with
latest status shall be submitted.

65.73 Ha Forest land land possession is available and The copy of forest clearance is attached as
Annexure 2, Page no. 621
20.76 Ha. Township Forest Land Stage-1 Forestry Clearance obtained. Stage-2 Forestry Clearance is under
process. Stage-1 Forestry Clearance is attached as Annexure 2, Page no. 621

The projects to be located
within 10 km of the National
Parks, Sanctuaries, Biosphere
Reserves, Migratory Corridors
of Wild Animals, the project

proponent shall submit the map
duly authenticated by Chief

Wildlife Warden showing these
features vis-a-vis the project

location and the

recommendations or comments

of the Chief Wildlife Warden-
thereon

Not applicable as projects is not located within 10 km of the National Parks, Sanctuaries, Biosphere
Reserves, Migratory Corridors of Wild Animals

Wildlife Conservation Plan duly
authenticated by the Chief
Wildlife Warden of the State
Government for conservation of
Schedule I fauna, if any exists
in the study area

On the basis of direct and indirect evidences, it is evident that buffer zone of the project area supports
three Schedule-I species i.e. Pea fowl (Pavo cristatus), White-rumped Vulture (Gyps bengalensis) and
Leopard (Panthera pardus) as per Wild Life Protection Act (1972).

Wildlife Conservation Plan is prepared and approved by PCCF Gujarat. Copy of the same is attached as

Annexure 29, Page No. 830.

Vi

Copy of application submitted
for clearance under the Wildlife
(Protection) Act, 1972, to the
Standing Committee of the
National Board for Wildlife

Not applicable as projects is not located within 10 km of the National Parks, Sanctuaries, Biosphere
Reserves, Migratory Corridors of Wild Animals
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6 Environmental Status

Determination of atmospheric
inversion level at the project
site and site-specific
micrometeorological data using
temperature, relative humidity,
hourly wind speed and direction
and rainfall.

Site specific meteorological data was collected for Summer 2021 and additional one month in Nov-Dec

2021
S. 7" March 2021 to 6% June 2021
Parameters . pp
No. IMD 1981 - 2010 Site Specific (24 hours)
1 Wind Speed 1.29 1.18
2 Wind Direction SW SW
3 Mean Temperature 35.9 31.4
. - Morning- 66.6
4 Mean Relative Humidity Evening-34.3 72.2
S. 239 November 2021 to 26" December 2021
Parameters . -
No. IMD 1981 - 2010 Site Specific (24 hours)
Wind Speed 0.57 0.77
2 Wind Direction NE NE
Mean Temperature 18.05 25.3
. - Morning-66
4 M Relative H t .
ean Relative Humidity Evening — 43.5 69.3

Details of the same is given in Section 3.5, Page No. 190

AAQ data (except monsoon) at
8 locations for PMig, PMa2s,
S02, NOX, CO and other
parameters relevant to the
project shall be collected. The
monitoring stations shall be
based CPCB guidelines and
take into account the pre-
dominant wind direction,
population zone and sensitive

Raw AAQ data collected at 8 locations for Summer 2021 and additional one month in Nov-Dec 2021
AAQ Details of Summer season. The monitoring stations selected based on CPCB guidelines to take into
account the pre-dominant wind direction, population zone and sensitive receptors etc.
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receptors including reserved Dist.
forests. From
Code AAQM neafrest Dir. Justification Results
No. Station site
boundary
(km)
Along 1st Downwind From | The average concentration of
At Site proposed SMS with stack  |PM10 recorded ranged from 75
AAO01 (Nand Within site - (height 100 m) and lying Hg/m3 to 91 pg/m3.
Niketan) within max GLC area ,2.30 | The average concentration of
km in NE Direction PM2.5 recorded ranged from
Hazira Along 1st Downwind from 18 pg/m3 to 27 pg/m3.
Police proposed coke oven stack | The average concentration of
station (height 140 m) and lying | SO2 recorded ranged from 8.2
AA02 (Beside - NE within max GLC area, 2.50 |Hg/m3 to 8.8 pg/m3. All these
Truck km in NE direction values are within the specified
Parking Line source emission will limit of CPCB (80 pg/m3).
area) also be captured The average concentration of
] _ NOX recorded ranged from
AAO3 Dumas 5.3 E 2" Downwind 11.8 pg/m3 to 12.5 ug/m3. Al
] o ] these values are within the
AAD4 Hazira 2.8 SW 1% Upwind specified limit of CPCB (80
AAO5 | Junagam 1.4 W 27 Upwind ug/m3).
AA06 Mora 3.3 N Crosswind
a7 | Kavas 6.5 NE 15t Downwind
Limla Road
AA08 | Gaviyer 8.3 E 3 Downwind

AAQ Details of Additional one month
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Station Dist
Code AAQM Station . Dir. | Justification Results
(km)
No.
) 2" downwind The value of PMio
AAQM 01 At Site (MRSS) i " | from coke oven | ranges from 70 ug/m3
AAQM 02 | At Site (Nand Niketan - STP) - - 2 upwind to 97 ug/m?
3rd downwind The value of PM2;5 ;
AAQM 03 Hazira village 1.70 SE from SMS ranges from 23 ;‘9/ m
Stack to 50 ug/m
1%t downwind The ;/aluesog SOz ;
AAQM 04 Hazira (Angan Wadi) 1.4 SW from Sinter ranges from . glg/m
plant to 8.7 ug/m
AAQM 05 Suvali gam 3.4 NW 31 upwind ::r?g\ézl?s);f '1\130 )7(
15t downwind ug/m3 to 19.1 ug/m3
_ from the The value of O3 ranges
triangle formed | ¢, 6 7 ug/m3to 11.8
AAQM 06 AMNSI - SW - - | with 3 major ug/m?
.stacks(SMS, The value of CO ranges
Sinter and coke from 0.6 mg/m3to 0.8
oven) mg/m?
AAQM 07 Mora 3.1 N | 2Upwind | The value of HC ranges
AAQM 08 Damka 5.58 N 2" Upwind from 837 ug/m3 to 999
AAQM 09 Kavas 6.78 NE 15t Upwind ug/m?3
AAQM 10 Gaviyer 8.41 E crosswind The value of BaP
AAQM 11 Dumas 5.4 SE | 3 downwind ranges from 0.05
ng/m3 to 0.35 ng/m?3
The values for NH3,
AAQM 12 Vanta 7 E crosswind Pb, As, Ni, Hg and CsHs
are below detection
limit
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|
Raw data of all AAQ
measurement for 12 weeks of
all stations as per frequency
given in the NAQQM
Notification of Nov. 2009 along
iii with - min., max., average and The detailed results of AAQ is given in Annexure 10, Page No. 657
98% values for each of the
AAQ parameters from data of
all AAQ stations should be
provided as an annexure to the
EIA Report.
Surface water samples were collected from 8 different locations in the study area and
Sam. . Dlstan_c e Direction
Location Source w.r.t site .
Code (from site)
(km)
Surface water quality of nearby SwWo1 At Site Pond - -
River (60m upstream and SwW02 Dumas River 5.0 E
v downstream of discharge point) | | gyyo3 Hazira (Nr EBTL Gate) Pond 2.2
and _other surf ace drains at SWo4 Suvali Pond 3.3 NNW
eight locations as per
CPCB/MOEF&CC guidelines. SWO05 NR Hazira Police Station Tapi River 0.1 E
SWO06 Nr Nand Niketan Tapi River - E
SWo7 Mora Pond 2.7 N
SW08 Junagam Pond 1.4 w
Details of the same is given in Section 3.10, Page No. 231
Whether the site falls near to
% polluted stretch of river Not applicable. The site is not falling near to polluted stretch of river identified by CPCB.

identified by the
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CPCB/MOEF&CC, if yes give
details.
Ground water samples are collected from 8 different locations in the study area and results are compared
with drinking water standards.
sample | Samplin Distance Direction
P p_ 9 w.r.t site (from Results
Id Locations .
(km) site)
Hazira Electrical Conductivity values appears high in all
GW1 Gam 2:40 SSW samples. EC values ranges from 718-9490
GW 2 Junagam 1.50 NW Hmho/cm.
Suvali Sulphates present in GW-5 sample is within their
GW 3 Gam 3.25 NNW acceptable and permissible limit, except GW-2,
GW-3, GW-6 & GW-8 samples above Acceptable
Ichchapore ! ) .
GW 4 GIDC 9.40 NE limit; while, GW-1, GW-4 & GW-7 is above
Ground water monitoring at Permissible limit.
. . . GW5 Vanta Gam 9.00 East Total Alkalinity found above the acceptable limit
Vi minimum at 8 locations shall be i
i cluded GW6 Dumas 7.30 SE in GW-1, GW-2, GW-4 to 7 samples.
GW 7 Mora 3.45 North Nitrate is found in varying proportion in all
Tekra samples and also found above the acceptable
limit in GW 2 7 GW 3. Values ranges from 0.35
mg/| to 64.99 mg/I.
Total Nitrogen found above the acceptable limit
in each ground water sample except GW-6 & 7.
Values ranges from0.09 mg/I to 15.86 mg/I
GW 8 Kavas 7.00 NNE Cadmium is detected in all groundwater samples

and is within the acceptable limit. Value ranges
from 0.19 mg/l to 0.26 mg/I
Copper is detected above the acceptable limit in
all groundwater samples except in GW4 and GW
8.

KADAM ENVIRONMENTAL CONSULTANTS | JULY 2022

71




M/S. ARCELORMITTAL NIPPON STEEL INDIA LIMITED

EIA REPORT FOR EXPANSION OF INTEGRATED STEEL PLANT FROM
9.6 70 15.6 MTPA

INTRODUCTION

Sr. no. Terms of Reference Compliance
Total coliforms are detected in all samples
except GW 4.
Faecal Coliforms is also detected in GW-1, GW-
3, & GW-5to GW 7.
The presence of Total coliforms & Faecal
Coliforms is indicating leaky aquifer condition
and Hydraulic connection between shallow and
lower aquifer. Presence of Total coliforms and
Faecal Coliforms in groundwater may be due to
discharge & disposal of untreated sewage on
land environment and infiltration of the same to
underneath aquifer.
Details of the same are given in Section 3.9.3, Page No. 226
Noise level monitoring was carried out inside the plant premises and in the study area.
. Permissible Average
Distance Direction | Limits in dB | Noise levels
c":;é Location Date Category v:i':ét (f'rom (R) in dB (A)
(km) site) Day | Night | Day | Night
Time | Time | Time | Time
vii Noise levels monitoring at 8 (NArt:;tz?ra
locations within the study area. NLO1 Police 6/8/2021 Industrial - - 75.0 | 70.0 66.7 | 58.9
Station)
At Site
neo2 | (TS| 6re0001 | Industrial . . 750 | 700 | 62.4 | 58.1
Parking
Area)
NLO3 At Site 6/8/2021 | Commercial - - 65.0 | 55.0 | 58.6 | 53.2
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(Nand
Niketan)
At Site
NLO4 (S 6/8/2021 | Industrial - 75.0 | 70.0 | 67.8 | 65.4
boundary)
At Site
NLO5 (SW 6/9/2021 | Industrial - 75.0 | 70.0 | 60.4 | 58.9
boundary)
Hazira . .
NLO6 Village* 6/10/2021 | Residential 2.6 55.0 45.0 54.9 44.6
100 min
N
NLO7 | direction | 6/10/2021 | Industrial 0.1 75.0 70.0 62.1 57.5
from site
boundary
NLO8 Suvali 6/10/2021 | Residential 1.6 WNW 75.0 | 70.0 | 53.9 | 42.4
Details of the same is given in Section 3.8.3, Page No. 217
Soil samples were collected from 8 different locations in the study area
Sample | Samplin Type of | Distance | _. .
I dp Loca't)ionz ‘I,:n d (km) Direction Results
ST01 Hazira Gam | Agricultural 2.40 SSW The analysis of physicochemical
vii Soil Characteristic as per CPCB ST02 Suvali Agricultural 1.50 NW properties of §oi| samples. collected
guidelines. ST03 | SuvaliGam | Agricultural | 3.25 NNw | from surrounding area indicated that
ST04 Mora Tekra | Agricultural 3.45 North porosity ranged from 41 - 57:% and
’ WHC varied from 30.90 — 44.59 %,
ST05 Kavas Agricultural | 7.00 NNE while permeability ranged from 14.62
STO06 ICth‘gFéore Industrial |  9.40 NE = 37.80 mm/hr.

KADAM ENVIRONMENTAL CONSULTANTS | JULY 2022

73




EIA REPORT FOR EXPANSION OF INTEGRATED STEEL PLANT FROM
M/S. ARCELORMITTAL NIPPON STEEL INDIA LIMITED

9.6 T0 15.6 MTPA
Sr. no.

INTRODUCTION
Terms of Reference

Compliance

ST07 Vanta Gam | Agricultural 9.00 East

Moderate WHC and high porosity is on
account of sandy to clay loam texture
of soils and permeability was moderate
due alkaline pH of soils.
The CEC ranged from 15.81 — 23.84
meq/100 g soil, which is a moderate
looking to the texture of soils. The EC
(0.157 — 2.68 dS/m) was normal
(<0.80 dS/m) to high (>1.6 dS/m) and
ESP (1.99 to 2.28) was well within the
safe limit of <15.0. The pH ranged
from 7.96 — 8.71, indicating that soils
are alkaline (pH 7.80 to <8.5) to sodic
(pH >8.5).
Among water soluble cations
predominance of Mg (13.37 — 20.66
meq/100 g) was seen followed by K
(0.25 to 2.35 meqg/100 g), Ca (0.80 to
1.60 meqg/100 g) and Na (0.18 to 1.33
meq/100 g).

Fertility status of soil reveal that
organic carbon was low (<0.50 % OC)
to medium (0.50 — 0.75 % OC) and
available potassium was high (>280

kg/ha).

Soils in the area are alkaline to sodic,
which require application of gypsum to
bring down soil pH to near neutral

condition

STO08 Dumas Agricultural 7.30

SE
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Details of the same are given in Section 3.11, Page No. 238
The road considered for traffic survey is main approach road from Mora to Hazira which is National
Traffic study of the area, type Highway no. NH-64. There is movement of heavy vehicles during day time for transport of goods from
of vehicles, frequency of various industries in the area. Traffic survey was carried out for 24 hours on Mora-Hazira Road The
. vehicles for transportation of existing traffic and additional traffic due to proposed project was calculated
X materials, additional traffic due | The total PCU per hour for Ichchapore-AMNS Road will be 1024 after expansion and carrying capacity two
to proposed project, parking lane (One way) highway is 1900 PCU per hour as per Guidelines of Indian Road Congress 64-1990.
arrangement etc. The total PCU per hour for Ichchapore-Adani Road will be 1158 after expansion and carrying capacity two
lane (Two way) highway is 1500 PCU per hour as per Guidelines of Indian Road Congress 64-1990.
Flora fauna study was carried out during post monsoon season in the study area.
Primary observations as well as secondary data review reveals presence of 315 floral species which
includes 131 tree species, 33 shrubs, 76 Herbs, 35 grasses, and 40 climber & twiner species.
Among the birds in the study area, Pea fowl (Pavo cristatus), White Spoonbill and White-rumped Vulture
(Gyps bengalensis), is included in schedule I of Wild life protection Act (1972), while many other birds are
included in schedule IV. As per IUCN red list, bird species like Black-headed Ibis and Oriental Darter falls in
Detailed description of flora the Near Threatened (NT) category while White-rumped Vulture is categorized as a Critically Endangered
and fauna (terrestrial and (CR) species database.
aquatic) existing in the study Among the reptiles, Indian Cobra (Naja naja) and Common rat snake (Ptyas mucosus) were provided
area shall be given with special protection as per Schedule-II of Wild life protection act, (1972).
« reference to rare, endemic and Among mammals; Leopard is falls under Schedule I where as Jackal (Canis aureus) and Common

endangered species. If
Schedule I fauna are found
within the study area, a Wildlife
Conservation Plan shall be
prepared and furnished.

Mongoose (Herpestes edwardsi) is schedule II; Common Langur (Semnopithecus entellus) and wild boar
(Sus scrofa) is Schedule III animal of Wild Life Protection act 1972. Others noted animals are schedule IV
of Wild Life Protection act 1972
Details of the same is given in Section 3.12, Page No. 242
On the basis of direct and indirect evidences, it is evident that buffer zone of the project area supports
three Schedule-I species i.e. Pea fowl (Pavo cristatus), White-rumped Vulture (Gyps bengalensis) and
Leopard (Panthera pardus) as per Wild Life Protection Act (1972).

Wildlife Conservation Plan is prepared and approved by PCCF Gujarat. Copy of the same is attached as

Annexure 29, Page No. 830.
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Total 17 villages are present in the study area. Total population of male is 53,648 (64.23%) and female
. Socio-economic status of the population is 29,883 (35.77%) and the sex ratio is 438 females per 1000 males in the study area. The
Xi . . .
study area. national gender ratio in India is 940 as per latest reports of Census 2011
Socio economic status of the study area is given in Section3.13, Page No. 265
7 Impact and Environment Management Plan

Assessment of ground level
concentration of pollutants
from the stack emission based
on site-specific meteorological
features. In case the project is
located on a hilly terrain, the
AQIP Modelling shall be done
using inputs of the specific
terrain characteristics for
determining the potential
impacts of the project on the
AAQ. Cumulative impact of all
sources of emissions (including
transportation) on the AAQ of
the area shall be assessed.
Details of the model used and
the input data used for
modelling shall also be
provided. The air quality
contours shall be plotted on a
location map showing the
location of project site,
habitation nearby, sensitive
receptors, if any.

Air quality Modeling has been done for determining cumulative impact of all sources of emission using
AREMOD & CALPUFF dispersion modeling software.
Please Refer Section 4.3.2 Page No. 305

Water Quality modelling - in
case, if effluent is proposed to

Not applicable as there is no discharge in water body for proposed project

KADAM ENVIRONMENTAL CONSULTANTS | JULY 2022

76



M/S. ARCELORMITTAL NIPPON STEEL INDIA LIMITED

EIA REPORT FOR EXPANSION OF INTEGRATED STEEL PLANT FROM

9.6 70 15.6 MTPA INTRODUCTION

Sr. no.

Terms of Reference

Compliance

be discharged in to the local
drain, then water quality
modelling study should be
conducted for the drain water
taking into consideration the
upstream and downstream
quality of water of the drain.

Impact of the transport of the
raw materials and end products
on the surrounding
environment shall be assessed
and provided. In this regard,
options for transport of raw
materials and finished products
and wastes (large quantities)
by rail or rail-cum road
transport or conveyor-cum-rail
transport shall be examined.

The road considered for traffic survey is main approach road from Mora to Hazira which is national
highway no. NH-64. There is movement of heavy vehicles during day time for transport of goods from
various industries in the area. Traffic survey was carried out for 24 hours on Mora-Hazira Road The
existing traffic and additional traffic due to proposed project was calculated
The total PCU per hour for Ichchapore-AMNS Road will be 1024 after expansion and carrying capacity two
lane (One way) highway is 1900 PCU per hour as per Guidelines of Indian Road Congress 64-1990.
The total PCU per hour for Ichchapore-Adani Road will be 1158 after expansion and carrying capacity two
lane (Two way) highway is 1500 PCU per hour as per Guidelines of Indian Road Congress 64-1990.

A note on treatment of
wastewater from different plant
operations, extent recycled and

reused for different purposes
shall be included. Complete
scheme of effluent treatment.
Characteristics of untreated and
treated effluent to meet the
prescribed standards of
discharge under E (P) Rules.

Waste water generated from the proposed expansion units of the plant will be treated in suitable
treatment facilities and recycled back to the process to attain ‘zero’ discharge, facilitating adequate re-use
of water in the respective recirculating systems, and economizing on the make-up water requirement.

A portion cooling tower blowdown generated from some facilities, viz. BF and SMS, will be directly used in
respective plant areas for applications viz. make-up to SGP, slag quenching, make-up to fire reservoir etc.
The cooling tower blowdown from some facilities, viz. COBP, ASP etc., will be directly used for dust
suppression sprinkler system at raw material storage yard. For various other plant units, different qualities
of effluent generated will be collected in a common tank and then transported to CETP, with designed
treatment capacity of 650 cu m/hr. and BOD Plants of capacities 137 cum/hr. and 275 cum/hr.

The permeate from CETP will be sent to BF and SMS as make-up to cooling tower. Reject generated in the
RO plant will be partly used after dilution for sprinkler type suppression at raw material storage yard and
balance will be fed to the evaporator-crystallizer. Sludge and salts generated in the CETP will be disposed
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at approved TSDF. Treated water shall meet effluent discharge standard under E(P) Rules before reuse.
Zero Effluent Discharge shall be followed
Please Refer Section 2.8.22 Page No. 168
Details of stack emission and
% action plan for control of Details of Stack Emission is given in Details of emission is attached Table 4-2, Page No. 316
emissions to meet standards.
Vi Measures for fugitive emission Please Refer Section 4.3.2 Page No. 305
control
Details of hazardous waste
generation and their storage,
utilization and management.
Copies of MOU regarding
utilization of solid and
hazardous waste in cement Details of solid and hazardous waste generation and their management is given in Section 4.4.13, Page
vii plant shall also be included. no. 396
EMP shall include the concept The copy of agreement with TSDF is attached as is attached Annexure 7, Page No. 640
of waste-minimization,
recycle/reuse/recover
techniques, Energy
conservation, and natural
resource conservation.
Proper utilization of fly ash shall
be ensured as per Fly Ash
viii Notification, 2009. A detailed Not Applicable as there is no generation of Fly ash
plan of action shall be
provided.
Action plan for the green belt The greenbelt area needs to be strengthened to meet the requirement of ToR issued to AMNS, namely
development plan in 33 % area | 33% coverage with density of 2500 trees/Ha. Existing area of the Plant is 738.55 Ha. Currently, 21.79% of
iX i.e. land with not less than this area (approx. 161 Ha.) is covered under plantation in which around 2,87,429 trees have been planted.

1,500 trees per ha. Giving
details of species, width of

For proposed expansion additional plantation will be carried out in 111.18 Ha of area in which 3,93,021
nos. of trees shall be planted
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plantation, planning schedule
etc. shall be included. The
green belt shall be around the
project boundary and a scheme
for greening of the roads used
for the project shall also be
incorporated.

The details of the same is given in Section 10.11, Page No. 556

Action plan for rainwater
harvesting measures at plant
site shall be submitted to
harvest rainwater from the roof
tops and storm water drains to
recharge the ground water and
also to use for the various
activities at the project site to
conserve fresh water and
reduce the water requirement
from other sources.

For Rain Water Harvesting, 100% plant area under the control of AMNSI India, including plant sheds, all
sheds rundown and 100% township area have been considered with a belief that rain water can always be
harvested from every shed, every house and every road.

10 nos. of Collecting Pond of approximately 19235 m? of area is used for harvesting. Each pond has a
depth of at least 2m. To achieve optimal efficiency in rainwater harvesting, more than two kilo meter of
pipes were laid with 12 pumps, being installed at various places. As a result, during the monsoon in CY20,
harvested 81 crore litres ( 8,10,081 cubic meters) of rainwater
Please refer Section 10.10.1, Page No. 554

Xi

Total capital cost and recurring

cost/annum for environmental

pollution control measures shall
be included.

The capital cost for environmental pollution control measures is INR 1576 Crore and recurring cost is INR
151.02 Crore. Please Refer Table 10-14, Page No. 567 for detail break up.

Xii

Action plan for post-project
environmental monitoring shall
be submitted.

Action plan for post-project environmental monitoring is given Table 6-6, Page No. 418

xiii

Onsite and Offsite Disaster
(natural and Man-made)
Preparedness and Emergency
Management Plan including
Risk Assessment and damage
control. Disaster management

Disaster Management Plan is prepared with an aim of taking precautionary step to control the hazard or to
avert disaster. Disaster Management Plan is linked with the Disaster Management Plan of the District.

Please Refer Section 7.2, Page No. 479
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plan should be linked with
District Disaster Management
Plan.
8 Occupational health

Details of existing Occupational
& Safety Hazards. What are the
exposure levels of hazards and
whether they are within
Permissible Exposure level
(PEL). If these are not within
PEL, what measures the
company has adopted to keep
them within PEL so that health
of the workers can be
preserved,

Permissible Exposure Level (PEL) of different hazards and Suitable measures to bring PEL under
permissible level is given in Chapter 7, Page No. 426 of EIA
Plese refer Section 6.4, page 423

Details of exposure specific
health status evaluation of
worker. If the workers' health is
being evaluated by pre
designed format, chest x-rays,
Audiometry, Spirometry, Vision
testing (Far & Near vision,
colour vision and any other
ocular defect) ECG, during pre-
placement and periodical
examinations give the details of
the same. Details regarding last
month analysed data of above
mentioned parameters as per
age, sex, duration of exposure
and department wise.

Workers' health shall be evaluated by pre designed format, for chest X-rays, Audiometry, Spirometry,
Vision testing (Far & Near vision, colour vision and any other Ocular defect) ECG, during pre-placement
and periodical examinations. AMNSI has full fledged Care Nursing Home of 40 beds near to plant at
Township and full fledged Occupational Health Centers at different plant areas inside the plant. The care
nursing home has facilities of PFT, Audiometry, Vision Test, Blood Test, ECG etc.

Plese refer Section 6.5, page 424
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Annual report of health status
of workers with special
reference to Occupational
Health and Safety.

Details are given in Annexure 32, Page No. 891

Plan and fund allocation to
ensure the occupational health
& safety of all contract and
casual workers

Budget of approximately INR 6 crore per year has been kept for the worker’s health and safety

Corporate Environment Policy

Does the company have a well
laid down Environment Policy
approved by its Board of
Directors? If so, it may be
detailed in the EIA report.

Yes, the M/s AMNSI have well laid down Environment Policy of the Company, approved by the Board of
Directors. The copy of The copy of Environment Policy is given as Figure 10-1, Page No. 544 of the EIA
Report

Does the Environment Policy
prescribe for standard
operating process / procedures
to bring into focus any
infringement / deviation /
violation of the environmental
or forest norms / conditions? If
so, it may be detailed in the
EIA.

Yes, the policy has provided the direction and SOP has been developed under environment management

system regarding reporting of any deviation/violation of the environmental or forest norms/conditions to

the Board of Directors of the Company. Details are incorporated in the EIA report. Please refer Section
10.3.1, Page No. 545

What is the hierarchical system
or Administrative order of the
company to deal with the
environmental issues and for
ensuring compliance with the
environmental clearance
conditions? Details of this
system may be given.

Hierarchical system of the company is given in the EIA report, as approved by the Board of Directors of the
Company, to deal with the environmental issues and for ensuring compliance with the environmental
clearance. Please refer Section 10.3.2, Page no. 546
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Does the company have system
of reporting of non-compliances
/ violations of environmental
norms to the Board of Directors
iv of the company and / or Details are given in the EIA report. Please refer Section 10.3.1, Page No 545
shareholders or stakeholders at
large? This reporting
mechanism shall be detailed in
the EIA report
Details regarding infrastructure
facilities such as sanitation, Infrastructure facilities such as rest room, first aid room, Cantreen & Welfare Center, Toilets, Change
fuel, restroom etc. to be Room, Scooter & cycle park etc. will be provided to the Labour force during construction as well as to the
10 provided to the labour force casual workers.
during construction as well as A separate area having facilities like truck parking, canteen/dining, rest room, wash room, first aid,
to the casual workers including communication facility, ATM, safety training center, studio etc. is allocated for truck drivers
truck drivers during operation
phase.
T.o address thg Public he_a fing Action plan to address issues raised during Public hearing as per MOEF&CC OM dated 30th September,
ISsUes, pr0\./|s'|onsl contg ined 2020 and Social need assessment during EIA Study has been prepared. and given at Section 7.3 of the
1 under Mlnlst.rys Office EIA Report.
Memorandum vide F. No. 22- . . . .
65/2017-IA.111 dated The total I?L!c!get of Rs. 46 C-rores.has been kept -to Iaddress the concerns r§|§ed during public hearing. All
30/09/2020 shall be complied. the activities proposed will be implemented within 36 months after obtaining necessary clearances.
Anytgzg;:é?gcgzgz%% ZgilnSt Three cases were filed against AMNSI after grant of ToR on 03.12.2021 and EC application (Form-2) initially
direction/order passed by any submitted on 04.08.2022. Out of which, two cases were filed before the EC application and one case filed
0 Court of Law against the after the EC application. Details of the Court Cases are as follows:

project, if so, details thereof
shall also be included. Has the
unit received any notice under
the Section 5 of Environment

Writ petition no.14 of 2022 (PIL) filled by Roshni Patel on 01.02.2022 at Hon’ble High Court of Gujarat
alleging “illegal and unauthorized discharge of industrial effluents into the estuary zone of river Tapi (“Tapi
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(Protection) Act, 1986 or
relevant Sections of Air and
Water Acts? If so, details
thereof and compliance/ATR to
the notice(s) and present
status of the case.

Estuary”) in violation of the conditions prescribed in the environmental clearance ("EC") and Consolidated
Consent and Authorization ("CCA").

AMNSI reply:

The company has obtained requisite approvals for discharge of treated effluents into estuary zone of River
Tapi from GPCB / MoEF&CC.

Out of 5 divisions, 3 divisions of AMNS have been authorized as per GPCB Consent, to discharge treated
effluents into Tapi estuary i.e. 1) HRC Division 2) Plate Mill Division 3) Power Division.

As far as EC dated 09.03.2016 for implementation of zero effluent discharge condition is concerned, the
entire projects approved in 2016 EC including Zero Liquid Discharge (ZLD) were not get implemented due
to fund constraints and legal cases at the NCLT. Hence, ZLD was not applicable. Now, ZLD shall be
implemented under our Modernization Proposal for which EC was granted on 02.03.2022. As committed in
the Modernization proposal, ZLD will be implemented before 31.03.2023.

Current Status: Last Hearing was on 04.07.2022 and court given order. As per the Hon’ble court order, IIT
Gandhinagar is appointed as the court commissioner to look into the points of discharge of effluents and
quality of effluents at discharge points. Matter will be next listed for hearing on 22.08.2022.

Special civil Application 3931 of 2022 filled by M/s ESSAR Bulk Terminal Limited (EBTL) in the High Court of
Gujarat at Ahmedabad on 17.02.2022 alleging that 35 Ha back up area allocated to EBTL by GMB is being
used by AMNSI for existing raw material usage and sought cancellation of TOR issued on grounds of
misrepresentation in the TOR application.

AMNSI submitted the detailed reply to MoEF&CC and GPCB on 01.03.2022. However, this area is presently
excluded from the proposed plant area.
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Current Status: Last listed on 02.08.2022. The case is next listed for hearing on 14.09.2022.
A case filed by Thakorbhai Vallabhbhai Khalasi at Hon’ble National Green Tribunal vide Appeal No. 27/2022.
Current Status: The case first admitted on 08.08.2022 and notices served to parties. Mr.Thakorbhai ,
Hazira filed the case in NGT, Pune against MoEF&CC for challenging our Modification Project EC dated:
02.03.2022. As per NGT rules, petitioner allow to file the case within 30 days from the date of EC granted
and may allow to file up to 60 days with proper justification.
In this case, the petitioner filed the case on 58th day with the justification stating that the company had
not given the required paper ad for the EC within 7 days. This is not the correct fact and the PP have given
paper ad within 6 days i.e on 08.03.2022, also they had uploaded the EC copy on their website
(www.amns.in).
The case is next listed for hearing on 07.09.2022.
A tabular chart with index for
13 point wise compliance of above A tabular chart with index for point wise compliance of above TOR is given in Table 1-5 Page No. 55
TOR.
The ToRs prescribed shall be
valid for a period of three years
14 for submission of the EIA-!EMP Noted
reports along with Public
Hearing Proceedings (wherever
stipulated).
SPECIFIC TERMS OF REFERENCE (TOR)
1 Cumulative impact assessment Please refer Chapter 4, Page no. 281 which has covered the cumulative impact for existing

for the existing integrated steel

integrated steel & power plants and proposed modernization & expansion project
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& power plants and proposed
modernization & expansion
project shall be carried out

including the impact on riverine
ecology of the Tapi river.

Details of Riverine Ecology is given in Section 3.12.9, Page no. 263 and impact on the ecology and
biodiversity is covered in Section 4.3.6, Page no. 308

No construction
activity/infringement will take
place in the flood plain of Tapi
river situated in the vicinity of

the project site.

Site layout is showing that there is no construction activity/infringement will take place in the flood plain of
Tapi river. The copy of site lay out map is attached as Map 2-5, Page no. 109

Status of Forest Clearance for
the forest land and the land
acquisition details as per
MoEF&CC 0.M. dated
7/10/2014 shall be submitted.

65.73 Ha Forest land land possession is available and The copy of forest clearance is attached as
Annexure 2, Page no. 621
Stage-I Forestry Clearance is available for 20.76 Ha of Forest land inside the township. Stage-II Forestry
Clearance is under process
Annexure 2, Page no. 621

Action plan to develop green
belt in 33% of the total project
area all along the project
boundary with density of 2500
saplings per hectare shall be
submitted.

The greenbelt shall be developed in 33% area ( in 272.18 Ha.) of the total plant area of 824.82 Ha. with
tree density of 2500 trees/Ha. Existing area of the Plant is 738.55 Ha. Currently, 21.79% of this area
(approx. 161 Ha.) is covered under plantation in which around 2,87,429 trees have been planted. For the
proposed expansion additional plantation will be carried out in -111.8 Ha. area in which 3,93,021 nos. of
trees shall be planted
The details of the same is given in Section 10.11, Page No. 556

During dismantling of existing
facilities large number of trees
are expected to be uprooted.
PP shall be enumerate the trees
to be cut, possible numbers
that could be translocated and
compensatory afforestation to
be done (in consultation with
DFO). Detail for the same shall

From the proposed project area, around 20,000 trees will be removed. These trees will be transplanted,
maximum possible, inside the boundary in addition to greenbelt development proposed. For
transplantation, AMNSI will consult local forest department for suitable technical equipment and
exepertise. Balance trees which can not be transplanted will be removed with necessary statutary
permission as per local guidelines. To compensate the balance removed trees, AMNSI will go for
compensatory forestation as per the directives of the Forest Department
Details of the trees, area and nos. of trees are given in Section 10.11.2, Page No. 557
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be incorporated in the EIA
report.

Total water requirement for
existing and expansion project
shall be sourced from TAPI
river. Raw water treatment
facility shall be installed inside
the plant premises. Sludge
disposal plan shall be
elaborated in EIA report.

Quantity of Raw water treatment sludge generation will be around 3000 MT/year and it will be reused for
area levelling purpose in Horticulture.

PP has proposed the use of
75000 KLD treated sewage
water from Surat Municipal
Corporation to be pumped from
Surat to Hazira. Scheme for
treated sewage water pumping
shall be furnished.

Hazira Industrial Authority (HAIA) has taken up a project for tertiary treatment of biologically treated
Sewage water (Tertiary Treated Water or TTW) which will be supplied to various industries as make-up
water. This project is under implementation and water from TTW source will be gradually available at a
later stage. AMNSI, Hazira has given concurrence to Hazira Notified Area Authority to participate in the

project for utilization of 75,000 KLD of treated Waste water on payment basis. The project will be
implemented through Special Purpose Vehicle (SPV) mode for major Hazira Industrial consumers and the
Hazira Notified Area Authority (GIDC) will be Nodal Agency for implementing this project. Water
withdrawal from river Tapi will be gradually reduced as TTW is made available.
AMNSI area falls under Bhesan cluster which is at a distance of 24 Km. from Bhesan to AMNSI, the treated
wastewater is supplied through 1219 mm diameter pipe line.
Please refer Section 2.8.21, Page no. 166
Sewage generated from various expansion plant units will be treated in the existing sewage treatment
plants of capacity 480 KLD inside the plant premises and two numbers inside the township with capacities
of 1000 KLD and 600 KLD and new STP of 1000 KLD. Sewage generated from the plant units located at
the western side of the Hazira steel plant, i.e. BF-2, SMS, HSM, power plant, ASP and other miscellaneous
areas, will be transferred to a new sewage treatment plant to be located in the north side of the plant
through gravity type sewerage network. Sewage lift pumphouse will be provided wherever required.
Treated effluent from the sewage treatment plant will be further treated in CETP.

Two new BF Gas cleaning
process in the proposed
expansion will be Dry type and

Complied. Dry type Gas cleaning type with TRT has been proposed under the expasion and details of the
same is given in Section 2.8.10, Page no. 137
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Stove waste gas heat recovery
shall be proposed with TRT.

Raw material from Adani port
to plant will be transported
through 1.3 km conveyor along
the Surat-Hazira state highway
and the same been marked in
the layout. The required Right
of Way for the conveyor shall
be furnished in the EIA report.

The Layout showing conveyor route is attached as Annexure 4, Page no. 633.

The request for Right of Way for the conveyor is submitted to State Highways Department, Gujarat and
request is under process

10

Traffic study shall be carried
out inter-alia including existing
road details with traffic load,
proposed quantum of material
to be transported by
sea/rail/road with anticipated
vessels/rakes/vehicles details,

Line sourcing modelling and
infrastructure strengthening
details etc. These details shall
be included in the EIA report.

The road considered for traffic survey is main approach road from Mora to Hazira which is National
Highway no. NH-64. There is movement of heavy vehicles during day time for transport of goods from
various industries in the area. Traffic survey was carried out for 24 hours on Mora-Hazira Road The
existing traffic and additional traffic due to proposed project was calculated
The total PCU per hour for Ichchapore-AMNS Road will be 1024 after expansion and carrying capacity two
lane (One way) highway is 1900 PCU per hour as per Guidelines of Indian Road Congress 64-1990.
The total PCU per hour for Ichchapore-Adani Road will be 1158 after expansion and carrying capacity two
lane (Two way) highway is 1500 PCU per hour as per Guidelines of Indian Road Congress 64-1990.

Please refer Section 4.4.1, Page No. 311

11

Separate chapter on cyclone /

disaster management shall be

prepared and included in the
EIA report.

Please refer Section 7.2.8, Page no. 499 for Emergency Response plan during Natural Calamities and
Section 7.2, Page no. 479 for Disaster Management plan

12

Mass balance as well as energy
balance for the integrated steel

plant shall be submitted.

Please refer Figure 2-1, Page no. 160
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13

The issues raised during public

hearing and commitment of the

project proponent on the same

along with time bound action
plan to implement it as per

MoEF&CC O.M. dated
30/09/2020 shall be clearly
provided.

Action plan to address issues raised during Public hearing as per MOEF&CC OM dated 30th September,
2020 and Social need assessment during EIA Study has been prepared. and given at Section 7.3 of the
EIA Report.

The total budget of Rs. 46 Crores has been kept to address the concerns raised during public hearing. All

the activities proposed will be implemented within 36 months after obtaining necessary clearances.

14

Performance evaluation of the
existing pollution control
systems shall be carried out
and report shall be submitted.

Performance evaluation of existing pollution control equipment is carried out by DDIT is enclosed
Annexure 33 Page no. 894

15

Socio-economic survey in the
project influence area that is 10
km radial coverage form the
project site shall be carried out
and included as a part of EIA
report.

Total 17 villages are present in the study area. Total population of male is 53,648 (64.23%) and female
population is 29,883 (35.77%) and the sex ratio is 438 females per 1000 males in the study area. The
national gender ratio in India is 940 as per latest reports of Census 2011
Socio economic status of the study area is given in Section3.13, Page No. 265

16

Characteristics of coal to be
used in the steel and power
plant shall be submitted along
with the EIA report.

Charactestic of Coal presently being used is given in EIA. Please refer Table 2-14, Page no. 120.
Charactestic of Metallurgical Coal to be used will be provided with Six monthly compliance Report.

17

Details regarding the existence
of mangroves and coral reefs if
any, within the study area of
the project site along with the
conservation plan shall be
included in the EIA report.

A field survey has been carried out to see the status of mangrove forest in the study area.

Areas of degraded as well as good mangroves occur in the Tapi estuarine system particularly as fringes
around Kadia Bet and Mora Bet and just off the mouth at the northern periphery of the estuary. These
sites sustain Avicennia marina, Sonneratia apetala and Acanthus ilicifolius as well as marsh vegetation
consisting of mainly Sesuvium portulacastrum and occasionally Sueada sp, Cyperus sp, Desmostachya

bipinnata and Dichanthium aristatum — grass. Among mangroves, Avicennia marina is dominant.
Corals and associated Biota
Coral were not reported in the proposed site and in the study area. As per our understanding, geochemical
and physiochemical condition of the area is not conducive for the growth of the corals
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Conservation plan for Schedule I species present in the study area has been prepared and attached as
Annexure 29, Page No. 830

18

Action plan to limit the dust

emission from all the stacks

below 30 mg/Nm3 shall be
furnished.

Action plan to limit the dust emission from all the stacks below 30 mg/Nm3 is provided in Chapter-4.
Please refer Section 4.4.1, Page No. 311

19

Action plan for fugitive
emissions control in the plant
premises shall be provided.

Various process operations would generate particulate dusts, oxides of sulphur and nitrogen and carbon
dioxide to the environment. The emission would be from the stacks as well as there would be fugitive
emission of dusts from open and closed areas.

Fugitive dust emissions generating from the handling and stockpiling of raw material in open stockyards
would be controlled by water sprinkling at regular intervals. All closed zone working areas such as raw
materials handling zone, conveyor transfer points, dust generation points at screen would be provided with
dust extraction (DE) systems/dry fogging (DF) at several emission points to control the fugitive dust
emissions. DE system shall consist of suction hood followed by bag filter/ESP, ducts, extraction fans and
stack of appropriate height.

Please refer Section 4.4.1, Page No. 311

20

Action plan for 100% solid
waste utilization shall be
submitted.

Action Plan for utilization of 100% Soild Wastes is given in Chapter 4 Section 4.4.13, Page 396 of the
EIA Report

21

Action plan for the stock piles
with impervious floor, provision
of garland drains and catch pits

to traps run off material shall

be submitted.

AMNS has presently 4 nos raw material storage stock yards and there will be addition of two new yard for
oxide storage and BF slag Storage. AMNS has prepared a detail action plan to avoid leaching of materials
to the ground water and land contamination. All the yards will have RCC flooring after hard surface rolling
and compacting so there is no chance of water and slurry contamination in below ground level
Plese refer Section 4.4.12, Page No.392

22

AAQ modelling shall be done
considering proximity to the
coast and riverine ecology.

Please refer Section 4.4.1, Page no. 311

23

AAQ monitoring shall be carried
out for one-month period at
four locations in conformity to

Raw AAQ data collected at 8 locations for Summer 2021 and additional one month in Nov-Dec 2021 was
carried out for all 12 parameters
AAQ Details of Additional one month
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the wind rose diagram for all Station . . . . . Results
12 parameters. Code No. AAQM Station Dist. (km) | Dir. Justification
. 2nd downwind The value of PM10
AAQM 01 At Site (MRSS) i " | from coke oven | ranges from 70 ug/m3
AAQM 02 | At Site (Nand Niketan - STP) - - 2nd upwind to 97 ug/m3
- rd downwin The value of PM2.5
AAQM 03 Hazira village 1.70 SE ffog‘ldSOMS Stagk ranges from 23 ug/m3
1st downwind to 50 ug/m3
AAQM 04 |  Hazira (Angan Wadi) 14 | Sw /| from Sinter The value of SO2
plant ranges from 5.9 ug/m3
- - to 8.7 ug/m3
AAQM 05 Suvali gam 3.4 NW 3rd upwind The value of NOX
1st downwind ranges from 13.7
from the ug/m3 to 19.1 ug/m3
triangle formed | 16 yajue of O3 ranges
AAQM 06 AMNSI - SW - - with 3 major from 6.7 ug/m3 to 11.8
.stacks(SMS, ug/m3
Sinter and coke The value of CO ranges
oven) from 0.6 mg/m3 to 0.8
AAQM 07 Mora 3.1 N 2nd Upwind mg/m3
AAQM 08 Damka 5.58 N 2nd Upwind The value of HC ranges
AAQM 09 Kavas 6.78 NE 1st Upwind from 837 ug/m3 to 999
AAQM 10 Gaviyer 8.41 E crosswind ug/m3
AAQM 11 Dumas 5.4 SE | 3rd downwind The value of BaP
ranges from 0.05
ng/m3 to 0.35 ng/m3
The values for NH3,
AAQM 12 Vanta 7 E crosswind Pb, As, Ni, Hg and
C6H6 are below
detection limit
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Comprehensive risk assessment
24 study for the entlre.steel Please refer Section 7.1, Page no. 426
complex shall be carried out
and submitted.
ADDITIONAL TERMS OF REFERENCE (TOR)
Iron ore/coal linkage
documents along with the
1 status of environmental Please refer Annexure 22, Page no. 783 and Annexure 23, Page no. 785
clearance of iron ore and coal
mines
Details of Quantum generation of Iron ore from Iron ore Mine
:;' Name of contract Capacity Supply to AMNS
Thakurani Iron Ore Mines of
1 AMNS (Captive) 5.5 MTPA 5.5 MTPA
' 2 OMC limited 9.12 MTPA 9.12 MTPA
Quantum of production of coal 3 NMDC Limited 309 MTPA 1.30 MTPA
and iron ore from coal & iron — -
ore mines and the projects they Serajuddin & Co., Odisha EX _
2 cater to. 4 Mines only (Balda Iron Ore 2,00,000 MT Spot Purchasing
Mode of transportation to the Block)
plant and its impact
Details of Quantum of generation of coal from mines
Suppliers Origin Cargo Tonnage
Low Ash Metallurgical
coal 25-80 mm Low Ash 740000 MT +/- 10%
Balta Gmbh Poland Metallurgical 40000 MT +/- 10%
Coal 10-50 mm
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Anglo American
Marketing Limited South African Steam coal 1360000 MT +/- 10%
Singapore
Anglo American
Marketing Limited South African Steam coal 920000 MT +/- 10%
Singapore
Avani Resources PTE Ltd Russian PCI Coal 560000 MT +/- 10%
Glencore International AG Russian PCI Coal 80000 MT +/- 10%
KRU Overseas Ltd Russian PCI Coal 2780000 MT +/- 10%
Adityaa Energy Resources Indonesia Steam Non-Coking Coal 300000 MT +/- 10%
PTE Ltd
Pt. Bayan Resources TBK Indonesia Steam Non-Coking Coal 660000 MT +/ 10%
For Large ISPs, a 3-D view i.e.
DEM (Digital Elevation Model)
for the area in 10 km radius
3 from the proposal site. MRL Please refer Map 3-2, Page no. 189
details of project site and RL of
nearby sources of water shall
be indicated.
Recent land-use map based on
satellite imagery. High-
resolution satellite image data
having 1m-5m spatial
resolution like quick bird, Land map is prepared based on the High-resolution satellite image and copy of the land use is attached as
4 Ikonos, IRS P-6 pan sharpened Map 3-1, Page no. 188
etc. for the 10 Km radius area i ‘
from proposed site. The same
shall be used for land
used/land-cover mapping of the
area.
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PM (PM1o and PMzs) present in
the ambient air must be. The monitoring stations are selected based on CPCB guideline considering pre-dominant wind direction,
analyzed for source analysis — o
5 natural dust/RSPM generated ) nearest habitation, topt_)graphy etc. . . .
f lant ti Details of AAQ data collected for Summer 2021 and additional one month in Nov-Dec 2021 are given in
rom plant operations (trace Section 3.6 Page No. 200
elements) of PM1o to be carried ) )
over.
All the yards will have RCC flooring after hard surface rolling and compacting liner to avoid leaching of
All stock piles will have to be on materials to ground water
6 top of a stable liner to avoid All the yards will have proper drainage system and retaining wall to evacuate ground water easily. Drain
leaching of materials to ground | and retaining wall in Coal Yard, coke yard and flux yard is already available while in oxide yard the same is
water under construction.
Please refer Section 4.4.12, Page No. 392
Plan for the implementation of
7 thfh;egtz n;ln:)e:::; tli?]n:h?ggzgor Please refer Section 4.5, Page no. 405
guidelines.
Along with Internal recycling AMNS is also developing various value added products to increase sale of by-
products, especially steel slag. Products like Paver Blocks, Tiles, Garden Tiles, Concrete blocks, Fish reef,
8 Plan for slag utilization Tetrapods, Construction of road with Steel Slag etc. have been developed in in-house R&D Centre of
AMNS.
Please refer Section 4.4.13, Page no. 396
Plan for utilization of energy in Plan for utilization of energy in off gases (Coke Oven, Blast Furnace, BOF and Tail Gas is given in Section
9 off gases (coke oven, blast
2.8.25, Page 172
furnace)
Dry Coke Quenching (CDQ) facilities have been proposed with all Coke Oven Batteries with Stand-by Wet
Quenching facility. CDQ has been proposed due to the following reasons:
10 System of coke quenching ¢ Energy saving - Sensible heat of red hot coke is recovered as steam which can be utilized for electric

adopted with justification.

power generation

o Effect of reduction of carbon dioxide emission. Practically no carbon dioxide is emitted during
power generation.
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¢ Reduction of dust emission compared with wet quenching, environment of steel works improved
due to non-emission of quenching steam with toxic gases from coke ovens and non-emission of dust
particles from coke whereas.
¢ Increase in coke strength compared to wet quenching.
The absence of moisture in the product coke. Along with its enhanced strength, contributes to the
stable operation of the blast furnace
Trace metals Mercury, arsenic
11 and fluoride emissions in the Please refer Annexure 25, Page no. 802
raw material.
12 Trace metals |_n waste material Please refer Annexure 24, Page no. 790
especially slag
13 Trace metals in water Please refer Table 3-26, Page no. 235
Details of proposed layout
14 clearly demarcating various please refer Map 2-5, Page no. 109
units within the plant.
Complete process flow diagram
describing each unit, its
15 proce.sses and_operatlons, Please refer Figure 2-1, Page no. 160
along with material and energy
inputs and outputs (material
and energy balance).
Details on design and
16 manufacturing process for all Please refer Section 2.8, Page no, 117
the units.
Details on environmentally
sound technologies for
17 recycling of hazardous AMNS shall not handle any hazardous scrap in the process

materials, as per CPCB
Guidelines, may be mentioned
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in case of handling scrap and
other recycled materials.
Total power demand after proposgeneration wed expansion will be 1573 MW out of which 810 MW power
Details on requirement of will be generated in the plant premises and balance power of 763 MW will be obtained from third party
energy. and grid.
Please refer Table 2-48, Page no. 175
Water Requirement
For the existing plant, raw water is sourced from river Tapi and the requirement is around 145,838 KLD
(Approx. 32.08 million of gallons per day (MGD)).
Requirement of water along For the proposed expansion, additional requirement of raw water will be around 81,600 KLD (approx.
18 with its source and 17.95 MGD) which needs to be sourced from river Tapi.
authorization from the Hence total water requirement after expansion will be around 227,439 KLD (approx. 50.03 MGD).
concerned department Water Permission
The water permission from the Narmada Water Resources Water Supply and Kalpsar Department Division
Surat for drawl of 87 MGD. is enclosed as Annexure 6
Total raw water requirement has to be sourced from Tapi river. Water withdrawal from river Tapi will be
gradually reduced as ~ 75000 TTW is made available
oj;;ﬁt::o?nii \Evv?/ittehr égfrlé?nz::s) Please refer Annexure 26, Page no. 822
Details on toxic metal content
19 in the wa.st.e material and its Please refer Annexure 24, Page no. 790
composition and end use
(particularly of slag)
Details on toxic content (TCPL),
20 composition and end use of Please refer Annexure 24, Page no. 790
slag
ToR amendment Points
The rail track and road which
1 are passing through the area Undertaking for the same is attached as Annexure 27, Page No. 823

should be shifted within the
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plant premises in case the PP
does not get the necessary
clearance from the Forest
Department.

There is sparse mangrove
vegetation now. As a CER
2 activity, AMNS will put full
efforts in conserving and
improving the mangroves

Mangroves conservation programme shall be considered under CER activities after consultation with
District Forest Department

As per discussion, the PP has to
submit the revised layout of the
project area during the final
EIA report.

Site layout map is attached as Map 2-5, Page No. 109

As a part of Corporate
Environment Responsibility
(CER) activity, the company
shall undertake community
development programmes

ither in t £ adonti ¢ AMNSI is proposing,
eitnerin e.rms ot adop '9” ° e 50 Ha mangrove plantation in nearby suitable area in consultation with Gujarat Forest Department
nearby villages or putting

4 plastic recycling unit and e Plan to develop plastic waste collection and segregation facilities in all nearby villages as well as to
support a local to develop a plastic waste recycling facility in nearby area part of CER actitivities.

plantation of mangroves/trees o ) i
whichever is applicable to the Proposed CER budget details is given in Section 10.12, Page no. 563

surrounding area in
consultation with local forest
department & district
administration.

5 All earlier ToR copd|t|ons shall Noted and shall be complied
be prevailed.
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M/S. ARCELORMITTAL NIPPON STEEL INDIA LIMITED

EIA REPORT FOR EXPANSION OF INTEGRATED STEEL PLANT FROM
9.6 70 15.6 MTPA

Sr. no.

INTRODUCTION

Terms of Reference

Compliance

A proper action plan must be

implemented to dispose of the

electronic waste generated in
the industry.

Project proponent shall submit

As per the E waste management and handling rules 2016 amended till date, AMNSI is currently
segregating and disposing all the E waste generated from the plant to the GPCB Registered authorized
recycler and it will be continued for Upstream Expansion project also.

a study report on De-
carbonization program, which
would essentially consist of
company'’s carbon emissions,
carbon budgeting/ balancing,
carbon sequestration activities
and carbon capture, use and
storage after 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
monitor able with defined time

frames.

In line with the Country’s Nationally Determined Contribution (NDC), AMNSIL has reduced its equivalent
Carbon emission intensity by 33% in the year 2021 compared to 2015 levels (calculated as per Worls Steel
Association methodology for eCO2 emission calculation).

Under the expansion, 350 MW power will be generated from Top Recovery Gas Turbines (TRT) of new
Blast Furnaces, WHRB utilising sensible heat at Coke Dry Quenching of Coke Oven Plants and Captive
Power Plant utilising excess gases of the plant. These actions will replace fossil fuel for an equal amount of
power generation. These measures will bring down eCO2 emission intensity by around 6% (2.1 ton eCO2 /
ton of Crude Steel production
AMNSIL recognizes the immediate threat of climate change and is committed to bring down the emission
intensity after proposed expansion to less than 1.95 tCO2/tCS (calculated based on WSA philosophy) by
2030.

Details of the same is given in Section 10.16, Page no. 569
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STEEL PLANT FROM 9.6 TO 15.6 MTPA

PROJECT DESCRIPTION

2 PROJECT DESCRIPTION

2.1 Type of Project

The project is for expansion of Integrated Steel Plant of ArcelorMittal Nippon Steel India Ltd. for production of
liquid steel from 9.6 to 15.6 MTPA of by addition of facilities to produce additional 6.0 MTPA liquid steel and
6.0 MTPA finished product (hot rolled coils) through Blast Furnace — BOF — Caster route followed by Hot

Rolling.

Facilities envisaged for the expansion projects are as follows:

Table 2-1: Facilities Envisaged for the Expansion Project

Name of Facility Configuration Capacity (TPA)
Coke Ovens 4x59 Ovens By-product Recovery Type 3,050,000
Sinter Plant ~650 sgm (2 Units) 7,000,000

Up-gradation of existing BF#1 960,000
Blast Furnace BFI;#EZ & BF#3 (2x45009Cum.) 8,000,000
Steel Melting Plant#3 3 x350 MT BOF (2/3 Operation) 6,000,000
Calcination Plant* 4x600 TPD + 1x500 TPI?* + 1x200 TPD* 800,000
Rotary Kiln +2,70,000*
Hot Rolling Mill (HRC) 1 x 6 MTPA 6,000,000
1x2.2 MTPA
CRM** 1 x 1.0 MTPA 3,200,000
cpp Gas Based Power Plant 2 x 100 MW 200 MW
Top Recovery Gas Turbine 2 x 25 MW 50 MW
WHRB Coke Dry Quenching 100 MW

* 1x 500 + 1 x 200 TPD Project is part of Modification Project, EC received in March 2022
** Expansion of CRM Project is part of Modification Project, EC received in March 2022

The project activity is listed under activity 3(a) Metallurgical Industries (Ferrous & Non-ferrous) and 4(b) Coke
oven and 1(d) Thermal Power Plant of the Schedule of EIA Notification, 2006 and falls under Category ‘A".

The Project is a standalone project without dependence on or of other projects. There is no interlinked project
or interdependent project. However, the existing utilities and other facilities from the 9.6 MTPA Integrated

steel complex (ISC) wil be used.

2.2 Need for the Project

Steel is crucial to the development of any modern economy and is the backbone of the human civilization.
The Iron & steel industry has tremendous forward and backward linkages in terms of material flow, income,
and employment generation.
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According to Ministry of Steel reports, the total production of Crude Steel in India has been 101.287 million
tons during the year 2018-19 as compared to 57.8 million tonnes in 2007-08 indicating an increase of 83.34%
in the last 10 years (i.e. annual growth rate of above 8.4%).

The Government's vision to achieve a $5 Trillion economy by the year 2024 entails investment in several
sectors like infrastructure, housing for all, 100% electrification, piped water for all etc., growth potential for
this sector is immense and the domestic steel consumption will increase significantly inline with these visions.
It is therefore important to ensure that these demands are met through domestic steel industries.

In view of the above, ArcellorMittal Nippon Steel Limited proposes to undergo a brownfield expansion for
production of liquid steel from 9.6 to 15.6 MTPA and corresponding 6.0 MTPA hot rolled coils production by
installation of upstream facilities like Coke Ovens, Sinter Plant, Blast Furnaces, Steel Melting Shop (through
BOF Route) and addition of downstream facilities like Slab Caster to make the product in most energy efficient
and cost-effective manner.

2.3 Cost of the Project

Total estimated cost for proposed project is INR 35,145 crore

2.4 Location

The proposed project located at Hazira village, in Chorasi Tehsil, District Surat in the state of Gujarat. The
project site is located at latitude 21°6'43.72"”N and longitude 72°38'40.29"E.

The Location map, Satellite Imaginary of the Study Area, Topographic map, Project Site Boundary with co-
ordinates are shown in Map 2-1, Map 2-2, Map 2-3 and Map 2-4 respectively. The plant layout is shown
in Map 2-5. The project site photographs are shown in Photographs 2-1.
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EIA REPORT FOR EXPANSION OF INTEGRATED STEEL PLANT FROM

M/s. ARCELORMITTAL NIPPON STEEL INDIA LIMITED 9.6 T0 15.6 MTPA PROJECT DESCRIPTION
Map 2-1: Site Location Map
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Map 2-2: Site location map on satellite image
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Map 2-3: Survey of India OSM showing Project site
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Photographs 2-1: Site Photographs
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Site Visit by EIAC & FAEs

The map showing coordinates of the project site are given in Map 2-4
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Map 2-4: Project site Boundary with Coordinates
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2.4.1 List of Major Industries in the Study area

The list of industries which are located in the vicinity of the project site is given in Table 2-2.

Table 2-2: List of Industries

Approx. Distance
Sr. No. Industry Name Type and direction
1 Kribhco Ltd. Chemical Fertilizers 6.5 km North - East
2 Shell India Isolated storage & ha_ndling of hazardous 1 km South - West
chemicals
3 Larsen & Toubro Ltd. (L&T) Heavy engineering unit 1 km North — East
4 NTPC Thermal power plant 4 km North — East
5 ONGC Petro-chemical complexes 8 km North — East
6 GAIL Isolated storage & ha_ndling of hazardous 10 km North — East
chemicals
7 GSPC Petro-chemical complexes 9.5 km North — East
8 UltraTech Cement Cement plant 8 km West
Petrochemical based processing (processes
9 Reliance Industries other than cracking & reformation and not 4 km North — East
covered under the complexes)
10 Adani Hazira Port Port 3 km South -West
11 IBP Hazira Terminal Isolated storage & handling of hazardous | 4 North-East
chemicals
Gujarat State Energy
12 Generation Ltd. (GSEG) Thermal power plant 3.5 km North
13 Cairn energy Isolated storage & hapdlmg of hazardous 5.8 km North
chemicals
The industry is inside the hazira notified industrial estate and hence surrounded by number of industries

2.4.2 Approach and Connectivity to the Project Site

The proposed project area is situated in the West Coast of India at a distance of 27 km from the Surat City in
the State of Gujarat. The existing plant site is connected to the Bypass NH6 road, along the northern and
western sides of the plant site, through two plant gates, Gate A and Gate B. The Bypass NH6 road meets the
four-lane National Highway NH6, which connects Hazira and Kolkata in West Bengal. NH6 is also linked to
NH8, which connects Mumbai and Delhi. Surat-Hazira Road is passing within the existing works boundary,
dividing it into two plots. Hot metal track for BF3 crosses the Surat-Hazira State Highway.

Presently, Hazira plant is not connected to the Indian Railway network. The Mumbai-Delhi broad gauge
mainline via Surat, under the Western Railway, is located at a distance of about 30 km from the plant. There
is a railway head, taking off from the mainline between the Kosad and Gothangam railway stations, available
up to the plant of Kribhco Fertilizer Co., which is at a distance of about 7 km from the Hazira plant. However,
G-RIDE yard will be available about 1.8 km away from plant site. Railway connectivity from " Zero Point’ of G-
RIDE yard to plant site will be made based on the land availability and location of ‘Zero Point’ of G-RIDE yard.
There is an all-weather deep draft terminal under EBTL and is located on the western bank of the Tapi river,
which is at the south of the present works’ boundary.
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There is also an all-weather deep draft port under AHPL (Adani Hazira Port Limited). and is located on the
Arabian sea, which is at the south of the present works’ boundary. The Tapi river is connected to the high
seas of the Gulf of Khambatt by a navigation channel, under the Gujarat Maritime Board (GMB). Surat
Airport is located at a distance of around 22 km.

With the expansion, the finished goods (FG) movement will increase. The FG movement will be by sea, road
and rail.

By Road

Hazira is well connected with State and National highways. FG transportation to landlocked places is being
done through road. ~5.5 MTPA of FG is to be dispatched by road and after expansion ~7.0 MTPA will be
dispatched by this route. After commissioning of G-RIDE facility, the road dispatch will be reduced to ~4
MTPA.

By Rail

Western Railway’s three (3) railway sidings (Kribhco, Ankleshwar and Udhana) are near to Hazira and are well
connected to rest of the country. These sidings are being used to dispatch ~1.0 MTPA FG and dispatch will
increase to ~2 MTPA after expansion. After G-RIDE implementation, ~5.0 MTPA FG will be dispatched by this
route thereby reducing the load on road dispatch.

By Sea

Hazira is having well developed Ports in vicinity. Export to various countries including UAE/ Middle East and
Europe, and domestic dispatch to Maharashtra and Southern states is through Port. Currently ~3.0 MTPA of
FG is to be dispatched by sea route and after expansion ~6.0 MTPA will be dispatched by this route utilizing
EBTL, existing Jetty and AHPL (Adani Hazira Port Limited). AHPL is connected to our plant by an existing
National Highway (NH-6).

2.5 Size or magnitude of operations

2.5.1 Size and land distribution of the site

The project is for expansion of the existing plant for production of 15.6 million tons per annum (MTPA) liquid
steel from the existing capacity of 9.6 MTPA, and additional 6 MTPA Hot Rolled Coil. The existing plant area is
738.55 Ha and the total plant area after proposed expansion will be 824.82 Ha.

The existing plant area is 738.55 Ha and 11.63 Ha having clear title included in the township (Total area 750.18
Ha)
Additional Area for proposed expansion: 74.64 Ha

Total area after proposed expansion 824.82 Ha

Land required for proposed expansion: 147.17 Ha
It will comprise of the following:

65.73 Ha Forest land land possession is available and Copy of the same is attached as Annexure 2
8.91 Ha private land direct purchase from Land owners
72.53 Ha area will be used from existing plant area

The site layout along with land distribution of the proposed project site is given in Map 2-5
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The area break of the site is given in Table 2-3

Table 2-3: Existing Area break up of site

Sr. Plant Name Existing Area Proposed Area Total area _after
No. (in Ha.) (in Ha) expansion (in Ha)
1 Plant facilities 351.25 66.64 417.89
2 Proggsnetdf:c‘:l’i‘t':fs”es 31.37 0 31.37
Existing greenbelt 161
3 — area 38 272.18
*greenbelt aren 73.18
4 Admin area 15 -5 10
5 Parking area 13 0 13
5 | acte worage ares 10 0 10
7 Open area 25 -25 0
8 Coal storage area 10.38 0 10.38
9 Raw material storage 19 0 19
area
10 Internal road area 8 0 8
11 Residential area 21 0 21
12 OHC area 4 0 4
13 Canteen area 8 0 8
Total 750.18 74.64 824.82
Table 2-4: Area break up of site for Proposed Expansion

Sr. No. Plant Name Area (in Ha.)

1 Blast Furnace-2 12.0526

2 Steel melt shop-3 17.5857

3 Hot strip Mill (HSM) — 2 22.4689

4 RWTP, Softening plant, CETP 5.393

5 MRSS-2 1.05

6 Sinter Plant-2 2.215

7 STP 0.728

8 TTW Storage 2.1067

9 Tundish, Mould segmer;?paintenance and machine 1.6366

10 Captive Power plant 4,5831

11 Buffer vessel 0.6574

12 Reloading Pit 0.3114

13 LDCP-3 2.16

14 Hot metal pooling pit 0.84

15 Air separation plant 1.865

16 Intermediate coil storage and dispatch yard 5.3013
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Sr. No. Plant Name Area (in Ha.)
17 Coil storage are for road dispatch 2.7105

18 TLC reheating station 0.02
19 De-bricking pit 0.02
21 Blast furnace-3 11.6877
22 Sinter plant-3 1.9506
23 Raw Material handling system 8.0784
24 Coke oven plant 31.2207
25 SMP-2 & 3 Slag dump and MRP 8.91
Water Resorvoir 1.6171
TOTAL 147.17%*

* 72.53 Ha area will be used from existing plant area
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Map 2-5: Site layout Map
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2.5.2 Size of the Project

The proposed project is for production of 6.0 MTPA liquid steel and 6.0 MTPA HRC. The additional crude steel (Slabs) required for production of 6.0 MTPA
HRC will be sourced from outside. The existing and proposed production capacities and facilities are given in Table 2-5

Table 2-5: Configuration and Production Capacities of Existing & Proposed Units

Existing as per Modification

si. EC dated 02.03.2022 Proposed Total after Expansion
No P ity i C ity C ity i Remark
. . . apacity in . . apaci . . apacity in
configuration MTPA configuration in MTPA configuration MTPA
Mod I-1V: 4.0 Mod I-1V: 4.0
HBI Plant 7.83 7.83
1 (DRI Mod I to VI) Mod V: 1.98 -- -- Mod V: 1.98
Mod VI: 1.85 Mod VI: 1.85
Existing operational
BF#1: 3.0 MTPA capacity of BF#1 is
d to be
BF#1: 2.04 (2200 m3) propose
Blast Furnace (BF) MTPA BF#1: 0.96 MTPA BF#2: 4.0 MTPA 11.0 upgraded from 2.04
2 (1x2200 m3) 2.04 BF#2 83: 2 x 4.0 8.96 2500 13 MTPA to 3.0 MTPA.
(~4500 m3 each) (4300 m*) Further, additional 2
BF#3: 4.0 MTPA nos. of BFs of capacity
(4500 m?) 4.0 MTPA, each are
proposed.
1x 1.48 MTPA
1x 1.48 MTPA 5\ 3.5 MTPA (1x120 m2)
- +
3 Sinter Plant 1x120 m2 1.48 7.0 8.48
( ) (~ 325 m2 each) 2 x 3.5 MTPA
(~ 325 m2
each)
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Existing as per Modification

L. EC dated 02.03.2022 Proposed Total after Expansion
No c ity i c ity c ity i Remark
. . . apacity in . . apaci . . apacity in
configuration MTPA configuration in MTPA configuration MTPA
* CO Battery# 1&2 is
Coke O CO#1&2 €O Battervi 3.4.5 Cco Battgry#l to Eig‘; I;:)Tgnggnted
oKe Ovens * attery It
4 (Recovery Type) (2x59 Ovens) 1.35 & 6 4 x 59 Ovens 3.05 6 x 59 Ovens 4.4 CO Battery# 3,4,58&6
shall be installed under
the expansion
1 X343 TPD 1 X343 TPD
1X 257 TPD 1X 257 TPD * 3,60,544 Nm3/hr
Air Separation Plant | 1 X 785 TPD 1 X785 TPD E:f;r';stizfsmbalance
Nm3/Hr !

5 ( /Hr) 3X 1714 TPD 424,744 3X 1714 TPD 424,744 64,200 Nm3/hr plant
1 X700 TPD 1 X700 TPD will be established as
1x2200 TPD 1 X 2200 TPD per 2016 EC

(Only oxygen) (Only oxygen)
SMS-1
6 4 x 150.MT Heat 46 . _ 4 x 150.MT Heat 46
(EAF 4 Nos.) size size
7 SMS-2 4 x 200 MT Heat 50 _ _ 4 x 200 MT Heat 50
(Con Arc 4 Nos.) size ' size '
New SMS-3 Shop for
SMS-3 3 x 350 MT Heat 3 x 350 MT Heat 6.0 MTPA is proposed.
8 - - ok 6.0 ok 6.0 3x350 Ton Converters
(BOF — 3 nos.) Size Size shall be installed (* 2
Working + 1 stand-by)
Total SMS 9.6 -- 6.0 15.
9 COREX Plant 2% 0.85 1.7 i i 2 x0.85 1.7 Plant will be shutdown

safely and will be
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Existing as per Modification .
L. EC dated 02.03.2022 Proposed Total after Expansion
No c ity i c ity c ity i Remark
. . . apacity in . . apaci . . apacity in
configuration MTPA configuration in MTPA configuration MTPA
started only in case of
any unit going down
but maintaining
sanctioned production
quantity of hot metal.
1x0.45 . I hal
0.27 MTPA plant sha
4 x 300 TPD
( Ly 0.48 ) 4x300 TPD be installed under
10 Lime Plant X 0. 12 1x0.8 0.8 1x200 TPD 20 Modernisation EC
(Lime/ Dolomite | (3% 500 TZD) ' (4 x 600 TPD) ' 4x500 TPD ' granted on 02.03.2022
1x0.27 4x600 TPD 0.8 MTPA proposed in
(1x200 + 1x500 this expansion.
TPD)
11 Plate Mill 1x1.5 1.5 - - 1x1.5 1.5
csm;A&s 1x 3.5 MTPA
12 CSP & HRC 8.0 1 x 6.0 MTPA 6.0 1 x 4.5 MTPA 14.0
HRC 1 x 4.5 1% 6.0 MTPA
MTPA X O
CRM #1: 1x CRM #1: 1x * CRM 3.2 MTPA is being
2.04 2.04 i
13 CRM 5.24 5.24 implemented under
CRM #2: 1x CRM #2:1x Modification EC
3.2% 3.2% dated.02.03.2022
1x0.15 1x0.15
14 H Saw Pipes 0.30 -- -- 0.30
1x0.15 1x0.15
15 L Saw Pipes 1x0.33 0.33 -- -- 1x0.33 0.33
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Existing as per Modification .
L. EC dated 02.03.2022 Proposed Total after Expansion
No c ity i c ity c ity i Remark
. . . apacity in . . apaci . . apacity in
configuration MTPA configuration in MTPA configuration MTPA
1 X475 MW
1 X475 MW 2 x100 MW 1% 31 MW 1x48 MW dropped as
1X31 MW (By-product Gas 1% 40 MW per modification project
16 CPP 1 X 40 MW 556 based PP) 250 806 EC dated.02.03.2022.
1X10 MW
1X10 MW 2 x 25 MW > X100 MW
(TRT BF #384) X
2 x25 MW
. Waste Hbeat . X 25 MW 1x25 MW #Will be implemented
17 | ecovery base 45 1x 100 MW CDQ 100 1x 20 MW 145 under the EC 2016
Power Plant (in 1 x 20 MW#
MW) 1x 100 MW CDQ
18 | Jetty (lengthinm) | 456 m + 734 m 1190 m - - 456 m + 734 m 1190 m
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2.6 Tentative Schedule for Project Approval & Implementation

2.6.1 Schedule for Project Approval

Table 2-6: Timeline of activities completed up to date

10.11.2020 : Submission of Form-1/PFR
03.12.2021 : TOR issued from MOEF&CC
30.05.2022 ToR amendment from MoEF&CC

May, 2022 : Draft EIA submission for Public Hearing

Table 2-7: Tentative timeline/schedule of activities to be done in future

July 2022 : Public Hearing

August 2022 v Submission of Final EIA to MoEF&CC for EC
September 2022 : Consideration of Project by EAC (Industry-1)

After getting CTE from Gujarat Pollution Control Board and EC from MOEF&CC, tenders will be floated for
purchase, installation and commissioning of equipment. Estimated completion schedule of project is 42
months.

2.6.2 Schedule for Project implementation

Implementation schedule of the project is 42 months. “Zero date” for the project is reckoned as the date
when all statutory clearances shall be obtained. For implementation of the project "SPLIT PACKAGE BASIS”
mode of procurement for project execution is proposed. The proposed solution shall help in optimizing project
investment and minimizing entrepreneur risk due to unknown circumstances.

The major activities involved in the implementation and construction of the projects shown in the form of a
Bar Chart in Table 2-9 has been developed on the basis of the estimated quantum of Civil and Structural
Works to be executed at site, expected delivery schedule of the various equipment proposed to be installed
and expected time period for the erection, testing and commissioning of equipment.

Based on the consideration that pre-project activities are accomplished prior to the award of the main
machinery order, implementation schedule is given below for various units to be installed. M/s ArcelorMittal
Nippon Steel India Limied. has initiated the process to get clearance from the statutory bodies. The consent
required under Air and Water Acts will be obtained from GPCB.

Table 2-8: Project Implementation Schedule

Sl. Activity Schedule in Months
No.
1 Environmental clearance Zero date
2. Basic and detail engineering required to start construction 6 months
(will continue in parallel)
3. Procurement, Civil and structural work Installation & 36 months
Commissioning
Total 42 months

Implementation Strategy
Typically, the project has four core dimensions viz;

e Engineering directly impacts the smooth operations of the plant over its entire life.
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Procurement is critical on account of the impact that it has on investment and performance benchmarks and
also in ensuring the choice of appropriate technology.

Construction is critical in terms of its impact on completion quality and duration of the project phase.

Project Management: other than its obvious impact on project time it also contributes to risk minimization
for the project

Effective monitoring and reporting procedure for review of progress and coordination among various
agencies shall be used. At least a monthly coordination meeting, if not earlier, shall be held to closely

monitor the project and take corrective action as required. The schedule may vary depending on the project
status.
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Table 2-9: Bar chart for Project Implementation Schedule

AMNSI - Implementation Schedule for Brownfield Expansion

MONTHS
1] 2]3]a]5]6]7]8]9]0[11]12]13]1a[15[16]17]18[10]20]21]22] 23] 2a] 25 26] 27 28] 29[ 30] 31] 32] 33[ 34] 35] 36 [ 37] 38] 39] a0[ a1 42| a3] aa

ACTIVITY

'
-

Project 'Go-ahead-Environmental clearance
Basic Engineering

client

Layout finalisation and Basic Engineering work
Procurement Activities

Preparation of Tender Specifications

|
[E——
[ —
Receipt of bids & Evaluation of Offers | ]
E———
e ]

Finalization of Contracts & Order placement
Detail Engineering

Detail Engineering

Manufacturing & Delivery

Manufacturing & Delivery of Equipment _
Construction Activities
Major civil and structral Work _

Major equipment erection & piping work ]

Electrical and Instrumentation work ]|
Testing , Trials & Commissioning
Testing & Commissioning , | —|
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2.7 Technology and Process Description

Expansion of the ISP by addition of the facilities to produce additional 6.0 MTPA liquid steel and 6.0 MTPA
finished product (hot rolled coils).

2.7.1 Proposed Technology

The proposed technology for steel making is through Blast Furnace (BF)-Basic Oxygen Furnace (BOF) route
with Continuous Casting for converting liquid steel to Slabs (BF-BOF-CCM) and subsequent rolling in Hot Strip
Mill for production of Hot Rolled Coil (HRC).

The principal process steps are;

e Coke making in recovery type Coke Ovens
e Sintering of iron ore fines with coke fines, flux and recycled dusts to make sinter burden for BF.

¢ Iron making in Blast Furnaces (BFs) from iron ore pellets produced in AMNSI Plants at Vizag and Paradeep
and sintered ore, coke and fluxing materials to make hot metal.

e Conversion of hot metal to liquid steel by oxygen blowing in BOFs followed by refining of liquid steel in ladle
furnaces and RH-Degasser with addition of alloying materials to achieve desired steel chemistry.

¢ Continuous casting of refined liquid steel to the Slab in Slab casters.
¢ Hot rolling operations to produce desired size and dimensions of Hot Rolled Coils

The plant will have its captive power plant (CPP) which will utilize surplus by-product fuel gas, steam from
coke dry quenching (CDQ) and top recovery turbine (TRT) to produce power. The plant will also have its lime
calcining plant. Air Separation Plant for producing oxygen, nitrogen and argon required by various units shall
be available from existing facilities already installed or under implementation.

2.8 Process Description

2.8.1 Raw Materials Requirement
Estimated annual requirement of major raw materials are given in the Table 2-10

Table 2-10: Estimated (Consolidated) Annual Requirement of Major Raw Materials

Quantity required per annum Distance
Sl. Raw from site Mode of
. Source .
No. Material Existing | Proposed Total (Approx. | Transportation
Kms)
p, | DRGrade 1 83300 0 11,823,300 | AMNSTS
Pellets Palletization
plants 5200/
Sea Rout
BF Grade located at 5750 ea Route
2. 5,400,000* | 6,759,536 | 12,159,536 i
Pellets Vizag and
Paradeep
Calibrated NMDC mines
3. Lump 0 127,660 127,660 in Kirandul, | 450+5200 | Rail + Sea Route
Ore Dist.
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Quantity required per annum Distance
Sl Raw from site Mode of
. Source .
No. Material Existing | Proposed Total (Approx. | Transportation
Kms)
Dantewada,
CG
4. | Tron Ore Fines | 185,000 | 3,942,444 | 4,127,444 | G0 Odisha | g5 c0ey Sea Route
NMDC mines
5. Coal-PCI-BF 408,000 2,036,444 | 2,444,444
- Australia
6. | Coal for Corex | 2,770,000 0 19650/
2,770,000 (Mainly) and 16600/
i Canada, Sea Route
7. | Metallurgical |y 505 500 | 4,501,564 | 6,459,064 29850/
Coal USA and
i Russia 17100
8. Coke 1,155,000 1,155,000 0
BF and Sinter
Grade Flux
g, | (Limestone | con 000 | 493,715 | 1,183,715
+Dolomite + _ 2640/
Pyroxenite + Dubai and 2200 Sea Route
Quartzite) Oman
SMS grade
10. | Limestone and | 1,863,000 | 2,562,564 | 4,425,564
Dolomite

Note: All quantities are in gross and wet basis

*Include 3,000,000 Tons for Corex Plant

2.8.2Quantum Generation Iron Ore from Iron Ore Mines

The details of Quantum Generation Iron Ore from Iron Ore Mines are given in Table 2-11. The
characteristics (Trace Elements) of iron ore is given in Table 2-12. The linkages of iron ore are enclosed as
Annexure 22

Table 2-11: Details of Quantum Generation of Iron Ore from Iron Ore Mine

::; Name of contract Capacity Supply to AMNS
1 Thak“;fl\r,l‘;\llsro(gaoprtfv';")'”es of 5.5 MTPA 5.5 MTPA
2 OMC Limited 9.12 MTPA 9.12 MTPA
3 NMDC Limited 309 MTPA 1.30 MTPA
Serajuddin & Co., Odisha EX
4 Mines only (Balda Iron Ore 2,00,000 MT Spot Purchasing
Block)
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Table 2-12: Trace Element Analysis of Iron Ore

:; Parameters Unit Result

1 Arsenic mg/I Not detected
2 Cadmium mg/| 0.08

3 Lead mg/I 0.12

4 Mercury mg/| Not detected
5 Antimony mg/I Not detected
6 Copper mg/I 0.21

7 Nickel mg/| 0.43

8 Zinc mg/I 0.36

9 Fluoride mg/| 0.13

10 Cyanide mg/I Not detected
11 Chromium mg/| Not detected
12 Moisture (H20) % 7.98

13 Iron (Fe) % 63.8

14 Silica (SiO2) % 2.67

15 Alumina (Al203) % 2.49

16 LOI % 2.99

2.8.3Quantum Generation Coal from Mines

The details of Quantum Generation Coal from mines are given in Table 2-13. The characteristics (Trace

Elements) of Coal is given in

Sr. No Suppliers Origin Cargo Tonnage
Low Ash Metallurgical coal
25-80 mm Low Ash 740000
1 Balta Gmbh Poland Metallurgical 40000
Coal 10-50 mm

2 Teck Resources Ltd Canada PCI Coal 200000
3 Teck Resources Ltd Canada Metallurgical Coal 6500000
4 Peabody Australia PCI Coal 2440000
5 Peabody Australia Metallurgical Coal 6500000
6 KRU Overseas Ltd Russian PCI Coal 2440000
7 KRU Overseas Ltd Russian Metallurgical Coal 6500000

244

8 Mitsui &Co Ltd Japan PCI Coal 0000
9 Mitsui &Co Ltd J Japan Metallurgical Coal 6500000

Table 2-14 and Table 2-15 . The linkages of Coal and Coke enclosed as Annexure 23. The Coal and Iron
ore are purchased from traders based on the COA submitted by them.
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Table 2-13: Details of Quantum Generation of Coal from Mines

Sr. No Suppliers Origin Cargo Tonnage
Low Ash Metallurgical coal
25-80 mm Low Ash 740000
1 Balta Gmbh Poland Metallurgical 40000
Coal 10-50 mm
2 Teck Resources Ltd Canada PCI Coal 200000
3 Teck Resources Ltd Canada Metallurgical Coal 6500000
4 Peabody Australia PCI Coal 2440000
5 Peabody Australia Metallurgical Coal 6500000
6 KRU Overseas Ltd Russian PCI Coal 2440000
7 KRU Overseas Ltd Russian Metallurgical Coal 6500000
8 Mitsui &Co Ltd Japan PCI Coal 2440000
9 Mitsui &Co Ltd ] Japan Metallurgical Coal 6500000
Table 2-14: Trace Element Analysis of Coal
:;' Parameters Unit Result
1 Mercury mg/kg 2.6
2 Copper mg/kg 12.4
3 Iron mg/kg 2580
4 Nickel mg/kg 19.6
5 Zinc mg/kg 28.4
6 Cadmium mg/kg Not detected
7 Lead mg/kg 1.2
8 Chromium mg/kg 2.9
9 Manganese mg/kg 79.8
10 Cobalt mg/kg 5.8
11 Alumimun mg/kg 12280
12 Barium mg/kg 14.8
13 Molybdenum mg/kg Not detected
14 Vanadium mg/kg 10.4
15 Arsenic mg/kg Not detected
16 Selenium mg/kg Not detected
Table 2-15: Trace Element Analysis of Coke
:;' Parameters Unit Result
1 Arsenic mg/| Not detected
2 Cadmium mg/I 0.04
3 Lead mg/I 0.86
4 Mercury mg/| Not detected
5 Antimony mg/I Not detected
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Sr. .
no. Parameters Unit Result

6 Copper mg/| 0.65

7 Nickel mg/I 0.32

8 Zinc mg/I 1.86

9 Fluoride mg/I 0.16

10 Cyanide mg/| Not detected
11 Chromium mg/I Not detected
12 Total Moisture % Above 6
13 Ash % Above 12.0
14 Volatile Matter % Above 1.3
15 Sulphur % Above 0.65
16 Phosphorus % Above 0.07
17 CSR % Below 60.0
18 CRI % Above 30.0

2.8.4 Raw Material Handling System

Cargo Handling and Storage Facilities for Raw Materials

The existing cargo handling requirement of the steel plant at Hazira is 25 MTPA. Presently this requirement is
catered through its captive jetty of AMNSI, licensed by Gujarat Maritime Board (GMB) and Essar Bulk Terminal
Limited (EBTL). AMNSI has cargo handling and storage contract for 25 MTPA with EBTL to handle raw materials
such as iron ore, coal, coke, limestone, dolomite etc. and export of finished steel products such as coils, plates,
pipes, slabs etc. through sea transportation.

The majority of the raw materials, i.e. coal, oxides and fluxes, will be received through EBTL. Grab bucket
type ship unloaders work for unloading materials from vessels and subsequently onward transportation of
unloaded materials to the yards are being carried through conveyor system for stockpiling with the help of
stacker-cum-reclaimers. Conveyor connectivity has for diverting materials directly to different process plants.
Reclaiming is being done through stacker-cum-reclaimers for onward dispatch of materials to process plants.

For the proposed expansion cargo handling and storage requirement, Adani Hazira Port Ltd (AHPL) has given
in principle acceptance for 25 MTPA cargo handling and storage. The same is attached as Annexure 3 . The
layout for conveyor belt is shown as Annexure 4

The majority of the raw materials, i.e. coal, oxides and fluxes, will be received through EBTL/AHPL. It is
envisaged that grab bucket type ship unloaders will work for unloading materials from vessels. Raw materials
received through the port, after unloading, will be conveyed to the yard and stored in the stockpile using stacker
- cum-reclaimers.

Apart from existing Coal/Coke yard, additional storage for the Coke Ovens will be developed with facility for
stacker- cum-reclaimers on the west of new COBP plant. Storage and handling of additional raw material
required for proposed expansion will be handled through AHPL (Adani Hazira Port Limited).

AHPL will deliver the raw materials at take-over point (TOP) through belt conveyors as per plant requirement
and subsequently onward transportation of unloaded materials to the yards shall be carried through conveyor
system for stockpiling with the help of stacker-cum-reclaimers. Conveyor connectivity has also been envisaged
for diverting materials directly to different process plants.
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The proposed conveyor corridor (1.3 km with 10m corridor width) is coming under the state highway area. NOC
for right of use (ROU) from state highway is under progress. Finished products will be dispatched from AMNSI
jetty, EBTL, AHPL port & by Rail and Road.

Raw Material Storage Details

The details of the raw material and finished goods storage area are given in Table 2-16

Table 2-16: Details of Raw Materials and Finished Goods Storage

Sl. Raw Materials / Existing Proposed Total storage Type of Storage
No. Goods Storage Storage
Qty. Area Qty. Area | Qty.in | Area
in in Ha. in inHa. | MMT in Ha.
MMT MMT
1 Iron Ore / Ore Fines 1.2 10 * * 1.2 10 Open Storage
/ Lime Stone
2 Coal /Coke 0.5%* | 35%* 0.28 8 0.33 43 Open Storage
3 Finished Goods 0.04 0.5 0.35 8.1 0.39 8.6 Open Storage

Note:

* Storage and handling of additional raw material required for proposed expansion will be through AHPL
(Adani Hazira Port Limited).

** Present Coal yard is in 35 Ha existing RMHS area.

AMNSI has prepared a detailed action plan to avoid leaching of materials to the ground water.

All the yards will have RCC flooring after hard surface rolling and compacting so there is no chance of water
and slurry contamination in below ground level.

All the yards will have proper garland drainage system and retaining wall to evacuate ground water and run
off water easily.

Drain and retaining wall in Coal Yard, Coke yard and Flux yard is already available while in Oxide yard the
same is under construction.

A tentative drawing showing typical details of RCC flooring, drains and retaining walls is given in Chapter-4,
Section 4.4.5, Figure 4-27 and Figure 4-28

2.8.5 Transportation details of Raw Materials and final product

The RM is transported from yard to different plants is by series of conveyors.

The by-products produced and chemicals required shall be transported by road vehicles/Sea route.

The internal transportation of materials like refractory, store materials shall be by plant vehicles. All the
carriers of materials will be covered with tarpaulins during transportation through trucks to the site. The raw
material Coal by road and rail transportation causes fugitive emission due to spillage strict adherence to
closed mode of transportation is recommendation
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Table 2-17: Raw Material Transportation Details

Quantity required per annum Distance
Sl Raw from site Mode of
3 Source .
No. | Material Existing | Proposed Total (Approx. | Transportation
Kms)
1, | DRGrade |, 45335 0 11,823,300 | _ AMNSI's
Pellets Palletization
plants 5200/ Sea Route
2. | BEGade | o 00000 | 6,759,536 | 12,159,536 | \ocaedat | 5750
' Pellets e ) 1= Vizag and
Paradeep
NMDC
Calibrated z;gﬁzl:rl]
3. Lump 0 127,660 127,660 Dist ! 450+5200 | Rail + Sea Route
Ore Dantewada,
CG
Iron Ore Goa, Odisha
4, Fines 185,000 3,942,444 | 4,127,444 NMDC 900/5750 Sea Route
Mines
5. | Coal-PCI-BF 408,000 2,036,444 | 2,444,444 Australia 10650/
6. Coalfor | 5 270,000 | -2,770,000 0 (Mainly)
Corex and 16600/
Metallurgical Canada, | 29850/ Sea Route
7. Coal 1,957,500 | 4,501,564 | 6,459,064 USA a-nd 17100
8. Coke 1,155,000 | 1,155,000 0 Russia
BF and
Sinter
Grade Flux
(Limestone
9. +Dolomite 690,000 493,715 1,183,715
+ Dubai and 2640/
Pyroxenite ubar an 2200 Sea Route
+ Oman
Quartzite)
SMS grade
10. L'maerf(tjone 1,863,000 | 2,562,564 | 4,425,564
Dolomite

Dispatch of Raw Materials to Various Consuming Units

The dispatch of raw materials to various consuming units is given below:

Dispatch of Raw Materials to Blast Furnace

The various raw materials required for the Blast Furnaces, including pellets, fluxes etc. will be received from
AHPL at Take-over-point (TOP) and despatched to the Blast Furnace stock house. Sinter will be fed to the BF
stock house through the conveyor system. Feeding of Coke will be done similarly as indicated for the Sinter.
Coal for pulverized coal injection (PCI) will be received from AHPL at TOP and it will be fed to the conveyor
for its onward transmission to the bins at the Blast Furnace area.
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The coke produced shall be routed through cutting unit of Coke Oven. Prime grade coke from this unit will be
transported to Blast Furnace by conveyor and finer fractions shall be stored in bunker, from where it will be
transported to other consumers.

Dispatch of Raw Materials to Coke Ovens

Hard coking coal, semi-soft coking coal and lean coal received from AHPL will be stored in proposed storage
yard on west side of Coke Oven plant. Coal shall be reclaimed by stacker-cum-reclaimer and will be
transferred at coal silo by conveyors.

Dispatch of Raw Material to the Sinter Plants

Iron ore fines will be received from AHPL at TOP and conveyed to the respective stock bins of the
proportioning bin building of the Sinter Plant. Fluxes will be received from AHPL at TOP conveyed to the flux
crushing and screening system. From there, the crushed material will be conveyed to the respective stock
bins of the proportion bin building of the Sinter Plant. Coke breeze after reclaiming from the storage yard will
be conveyed to the respective stock bins at the proportion bin building, after the close-loop crushing
screening system.

Dispatch of Raw Material to the Calcining Plant

Limestone and dolomite will be received from AHPL at TOP and will be conveyed to limestone and dolomite
storage building through a set of conveyor systems.

Dispatch of Raw Materials to the Steel Melt Shop

Lump iron ore will be conveyed to respective bins of steel melt shop from the stockyard. Ferroalloys shall be
received through truck. Separate system is envisaged for handling and storing ferroalloys. DRI/HBI will be
conveyed to respective bins of steel melt shop from the DRI/HBI plant.

2.8.6 HBI Plant (DRI Mod. I to VI) - Existing

Pellets from various sources are brought to the site by large ships. Lump ores and pellets are basically iron
oxide with 65-69 % Fe content. Natural gas, which mainly consists of Methane, is reformed in presence of
catalysts in Reformer. The cracked Natural gas consisting of Carbon Monoxide and Hydrogen at a
temperature of 900°C is fed into shaft furnace from the bottom. The oxide coming from top and reducing gas
coming from the bottom reacts with each other. Carbon Monoxide and Hydrogen having more affinity to Iron
than oxygen, depletes oxygen from Iron oxide thereby producing Sponge Iron. There is no intermediate
phase of liquefaction involved in this reduction. Therefore, the process is also called as Direct Reduction Iron
(DRI).

DRI formed has a tendency of getting oxidized and is fire hazardous. To prevent this, they are compressed in
Briquetting machine and produce a compact Hot Briquette Iron, which doesn't react with atmospheric air and
is easy to handle. Iron ore fines generated during the process is being presently sent to Pelletisation Plant to
convert the same into pellets which will again utilized as a raw material in HBI / BF plant.

HBI Plant total production capacity is 7.83 MTPA (Hot DRI, Cold DRI and HBI) and no expansion of HBI Plant
envisaged under the proposed expansion.

Table 2-18:: Raw Material Requirement for HBI Plant

Existing Proposed Total
(TPA) (TPA) (TPA)

Raw Materials
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DR Grade Pellets 11,113,900 -- 11,113,900

Note: All quantities are dry and net basis

2.8.7 Coke Oven Complex

Raw material for the production of metallurgical coke is coking coal. The requirement of different types of
coking coal will be met primarily through imports. Metallurgical coke is used as the reductant for reduction of
iron ore to produce hot metal. Annual requirement of Coking coal after the proposed expansion will be
approx. 58,13,100 tons.

Metallurgical coke is produced by carbonizing the coking coal at a temperature of around 1200°C in absence
of oxygen atmosphere in closed door multiple tall ovens. The volatile matter is liberated resulting in
formation of coke due to carbonization in the ovens. The energy necessary for the carbonization process is
provided by the Blast furnace or the Coke Oven gases. The coke thus produced in the oven after 20 to 25
hours of coking is quenched, cooled and screened for feeding to the Blast furnaces.

The crude coke oven gas having a potential heat value is cooled, separated from tars, naphthalene and
ammonia to produce clean coke oven gas for use as plant fuel in various applications.

By-product recovery (BPR) type coke making process with stamp charge facility has been adopted for all the
batteries.

Coke Oven Battery #1 &2, each of having 59 ovens for total production of 1.35 million tons per Annum is
under installation. In order to meet the requirements of coke in the proposed new blast furnaces 2 and 3,
four nos. of Coke Oven batteries of 59 ovens each with total coke production capacity of 3.05 MTPA have
been considered. The plant design parameters and brief descriptions of the plant facilities for the proposed
project are presented in Table 2-19.

Table 2-19: Basic Design Parameters the Coke Oven Batteries

Coke Oven Batteries # 1&2 Coke Oven Batteries # 3,4,5 &6
Parameters ]
(Under Installation) (Proposed)
No of Batteries 2 4
No. of Ovens / Battery 59 59
Length of Ovens (mm) 16,200 16,200
Height of Ovens (mm) 6,250 6,250
Width (mm) 500 500
Oven Pitch (mm) 1,500 1,500
Dry coal charge per Oven 43.7 43.7
(tons)
Bulk Density, ton / cum 1.05to 1.1 1.05to 1.1
Normal Coking Time 24 hours 24 hours

For 15.6 MTPA liquid steel expansion, BF Coke requirement is 38,28,000 TPA for Hot Metal production of 11
MTPA and Coke Breeze requirement is 396,400 TPA for Gross Sinter production of 7.8 MTPA. The major plant
design parameters considered for the proposed Coke Oven Plants are presented Table 2-20
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Table 2-20: Parameters considered for selecting Coke Oven capacity

Sl. co Batter_y #-ii CO Battery # Total
No. Items &2 Quantity in 3,4,5,6 Quantity in TPA
TPA Quantity in TPA
1 BF Coke Rate kg/ton of hot 348 348 348
metal
Gross Coke Production 13,50,000 30,50,000 44,00,000
Hard Coke (35 to 80 mm) 10,80,000 24,40,000 35,20,000
2 Nut Coke (10 to 35 mm) 1,89,000 427,000 6,16,000
Coke Breeze (<10 mm) 67,500 152,500 2,20,000
CDQ Dust 13,500 30,500 44,000
By-product Production
3 Crude Sulphur 1,954 4,414 6,368
Crude Tar 62,171 1,40,461 2,02,632
Crude Benzol 18,244 41,217 59,461
4 Generation of Coke Oven Gas 586 million Ncum 1,324 million Ncum | 1,910 million Ncum

Major facilities of the Coke Oven Plant will consist of following major facilities:

Stamp-charged, by-product recovery type coke oven batteries

Coke dry quenching with Stand-by wet quenching station.

On-main charging with HPLA system

Land based pushing and charging emission control system.
Coal and coke handling facilities.
By-product plant for the recovery of crude tar
Desulphurization of coke oven gas, and recovery of elemental sulfur.

Coal Preparation & Coal Handling

The coal handling system will be designed for the receipt, storage, reclaiming, blending crushing and
conveying of coking coal to the batteries. Each constituent of the coal blend envisaged for the plant will be
drawn from the blending bins through belt weigh feeders. The blended coal will be crushed in the crusher to
achieve the desired fineness [~90 percent of (-)3.15 mm]. The sequence of crushing and blending may be
finalized during plant procurement stage. Dust extraction system will be provided for the crushing stations.
After blending and crushing, tar sludge and water addition will be done to adjust the moisture content of the
coal blend at 10 percent. The blended and crushed coal blend will then be fed to the coal towers. The coal
will be transferred to the stamping-charging-pushing (SCP) machine from coal towers by belt conveyors.

Coke Oven Battery

The battery will be of twin flue, under-jet, regenerative type along with provision of recirculation of a part of
waste gas. Oven width of 500 mm is envisaged for the proposed coke oven plant. For the annual production
of gross coke of about 3,050,000 tonnes, coke oven plant with four batteries of 59 ovens each have been

selected.

The batteries will be installed at separate but adjacent location as shown in the layout drawing. There will be
separate by-product recovery plant to handle crude coke oven gases generated from batteries of respective
two stages. Coal from the coal towers will be fed to the stamping charging-pushing (SCP) machines. The
compacting of the coal charge (stamping) will be performed continuously with the feeding of coal into the
stamping box until the desired height of the coal cake is achieved. Cake, the charging plate will be withdrawn.
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The charging gas transfer car, operating at the oven top, will transfer the charging gases to the adjacent

ovens.

When the oven is ready, after completion of carbonization, the SCP machine will push the hot coke into the
hot coke car through coke guide cars (CGC). Door extractor device, provided both in the SCP and the CGC
machines, will open the doors before pushing of coke. The door extractor device will be equipped with
mechanical door and frame cleaners.

After completion of the coke pushing operation, the coke side door will be placed in place before charging the
empty oven with stamped cake. After charging the stamped cake into the oven, the SCP machine will close
the pusher side door. Red hot coke discharged into the hot coke car will be taken to the coke dry quenching
(CDQ) station. Land based pushing emission control system integrated with the coke guide car will be
provided to restrict coke side emission during pushing. Emission during charging will also be ensured with this

system.

The ovens will be suitable for both under firing with mixed gas and coke oven gas (COG). The gas collecting
main will be located at the coke side. The battery will be underlet/gas gun type with air stage/waste gas
recirculation to achieve uniform temperature distribution and to restrict the formation of thermal Nox. Each
oven will be provided with a separate gas transfer hole at the coke side to facilitate the transfer of charging
gases to the adjacent/ alternate oven through a U-tube connection. The U-tube will be mounted on the
charging gas transfer car. To minimize emission during charging, high pressure liquor aspiration system
(HPLA) will be provided for effective on-main charging. The machine can move to the oven to be charged.
After charging the coal, the coordination of the ovens and the oven machines, operation, and traveling of the
machines to the ovens to be served in conformity with the pushing schedule will be accomplished via a
control centre utilizing remote data transmission. For the exact spotting of machines, the machine will be
provided with improved measuring and sensor systems. DCS based automatic heating control system will be
provided for efficient and uniform oven heating. The Stamping Charging and Pushing (SCP) machine will push
the incandescent coke after completion of carbonization out of the oven. The red-hot coke will be discharged
into a coke bucket placed on the hot coke car through the coke guide car and will be taken to the CDQ

station.

Table 2-21: Raw Materials Requirement for Coke Ovens

Raw Materials

CO Battery # 1 &2
(Prod. — 1350,000 TPA)

CO Battery # 3,45 & 6
(Prod. — 30,50,000

Total CO Battery # 1to 6
(Prod. — 44,00,000 TPA)

Prime Coking Coal 540,000 1203,900 17,43,900
Semi Soft Coking Coal 10,80,000 2407,900 34,87,900
Lean Coal 180,000 401,300 581,300
Total 1800,000 4013,100 58,13,100

Note: All quantities are in net & dry basis

Coke Dry Quenching (CDQ) System

Single-chamber CDQ units with suitable capacity will be installed with stand-by wet quenching stations for
scheduled maintenance in the CDQ chamber/boiler/ facilities and emergencies. Stand-by wet quenching
stations will be provided with quenching towers of adequate height, settling basin for quenching water,
quenching water pumps, overhead quenching water tanks, pipelines, and fittings. The quenching towers will
be provided with baffles/grit arrestors. The coke quenched in quenching cars will be discharged into the coke

wharf.
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In the CDQ plant, the hot coke pushed from ovens will be received in a special type of coke car which has a
detachable bucket with mechanism for bottom discharge. The coke car with hot coke will be brought to coke
dry quenching installation. The coke bucket will be lifted to the top of cooling chamber with the help of coke
bucket lifter. Each chamber will be provided with an independent coke bucket lifter. The bucket during lifting
will be covered with a special type of screen. This will help in retaining the heat as well as protect the working
area from emission of heat. Hot coke will be charged into the chamber through coke charging device. As the
coke travels down the chamber, hot coke will be cooled with circulating inert gas in the cooling chamber. The
hot coke will flow continuously from the top to the bottom of the chamber and the inert gas will flow in the
opposite direction. The heat of the hot coke will be recovered by direct contact of circulating inert gas and the
absorbed heat will be subsequently utilized for the generation of high-pressure steam in the waste heat
boiler. The inert circulating gas will get heated during its contact with hot coke and enter waste heat boiler
through a dust catching bunker, where coarse dust will be separated from the gas. The hot gas will be sent to
the waste heat boiler, where high-pressure steam is generated utilising the sensible heat of hot gases. The
cooled gas will be re-circulated to the cooling chamber after removing fine dust in cyclones.

Dust Extraction system is provided in the coke de-dusting unit (CDU). The system comprises of dust
extraction air blasting unit, suction hoods on the coke de-dusting chute, ducting network, electrically operated
dampers, bag filter unit, centrifugal fans, stack electrics & control. One spark arrestor & one multi-cyclone are
provided in the ducting network at the inlet side of distribution chamber of bag filter unit. Spark arrestor
prevents smoldering particle from entering into bag filter while cyclone separator collects coarser coke
particles thereby preventing them from entering into bag filter. Bag filter unit consists of distribution chamber,
filtering chamber with filter bags & fitting for the bags, outlet chamber, dust collection hopper with rotary air
lock valves & dust storage cum disposal hopper with rack & pinion gate and disposal chute, structural stair
case and platform, timers etc.

While running the CDU, air blasting unit fan sucks ambient air through air intake louver & transition piece and
blast/supply the air into the CDU through the ducting network. The dust disposal from spark arrestor cum
multi-cyclone and bag filter, is through discharge into a central pneumatic system (through dust storage
hopper).

Advantages of CDQ

Effect on energy saving. Sensible heat of red hot coke is recovered as steam which can be utilized for
electric power generation and as other heat source.

Effect of reduction of carbon dioxide emission. Practically no carbon dioxide is emitted during power
generation.

Reduction of dust emission compared with wet quenching, environment of steel works improved due to non-
emission of quenching steam with toxic gases from coke ovens and non-emission of dust particles from coke
whereas.

Increase in coke strength compared to wet quenching. Environment of plant is improved due to non-
emission of quenching steam with toxic gases from coke ovens and non-emission of dust particles from coke
wharfs.

The absence of moisture in the product coke. Along with its enhanced strength, contributes to the stable
operation of the blast furnace.

Coke Handling Facilities

The hot coke pushed out from the ovens will be collected by a hot coke car and will be taken to CDQ stations
for quenching or to the modified wet quenching stations. CDQ units will be used for normal operation for coke
quenching for all the batteries, whereas modified wet quenching will be followed only during the annual
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shutdown of the CDQ boilers and auxiliaries. The wet quenched coke will be dumped on to the coke wharf for
drying. The dried coke from the wharf or the discharge of CDQ shall first be screened through 80 mm
screens. (+)80 mm will be passed through a coke cutter. From the cutting station, coke will be sent to the
blast furnace stock houses coke for sorting different coke sizes of hard coke [(-)80 mm (+)35 mm], nut coke
[(+)15 mm (-)35 mm] and breeze [(-)15 mm]. The excess coke will be sent to storage yard.

Coke Oven By-product Plant

The by-product plant facilities will be planned for the production of clean Coke Oven Gas (COG) for use as
plant fuel, as well as crude tar, naphthalene, and elemental sulphur. The following units will be provided in
the by-product plant for the cleaning of COG to the required degree and recovery of crude tar and sulphur:

Gas cooling and tar liquor condensation section
Combined ammonia and hydrogen sulphide scrubbing
De-acidifier and ammonia stripper unit

Sulphur recovery unit

Naphthalene recovery unit

Gas holder

Gas Cooling and Tar-Liquor Condensation Section:

Crude COG evolved during carbonization of coal in the ovens will be collected in the gas collecting main,
where it will be cooled with direct spray of ammonia liquor. Crude COG from the gas collecting main will be
sucked by exhausters through primary gas coolers and electrostatic tar precipitators. Crude COG after the
down-comers will be cooled to a temperature of about 21°C in indirect, cross tube type primary gas coolers in
two stages; in the upper stage with circulating cooling water and in the lower stage with circulating chilled
water. The primary gas coolers will be provided with requisite extra capacity in the upper part (cooling water
zone) to take care of probable fluctuations in temperature of crude gas. Coke oven gas after being cooled in
the primary gas coolers will enter electrostatic tar precipitators (ETP) for separation of tar mist from the coke
oven gas. The coke oven gas exhausters will be electric motor driven and will be provided with required
lubrication, safety, idling, and suction condition control arrangement. Tar and liquor condensed in the crude
gas pipelines, primary gas coolers, ETPs and exhausters will be processed in the tar-liquor condensation unit.
This will consist of decanting tanks with thick tar/ammonia liquor separators, tar centrifuges, condensate pit
tanks, flushing liquor pumps, condensate pumps etc. Separated tar will be transferred to the oil depot. Liquor
will be transferred by flushing liquor pumps to the gas collecting main for cooling of gas. Excess liquor from
tar ammonia liquor separating tank will be taken to a separating tank for separation of heavy oil from it and
will be finally pumped out with excess liquor pump to the filtering system.

Combined Ammonia-Hydrogen Sulphide Removal Unit

Coke oven gas from exhauster will be first fed into final cooling stage at lower part of hydrogen sulphide
scrubber. Coke oven gas after final cooling will be cleaned in respect of ammonia and hydrogen sulphide by
scrubbing with soft water and circulating stripped liquor Coke oven gas leaving the exhauster will be admitted
to H2S scrubbers. The lower section of H2S scrubbers will be designed for final cooling to remove the
compression energy of the exhauster. Scrubbing of H2S will be carried out by enriched ammonia liquor and
de-acidified water. Soda lime solution will be used at the final stage of the H2S scrubber. Carbon di-oxide,
hydrogen cyanide and ammonia present in the gas will also be scrubbed during the same operation. After
H2S scrubbing, the gas will be taken to ammonia scrubber. The ammonia will be removed from coke oven
gas by scrubbing with cooled stripped liquor from ammonia still. Soft water and excess ammonia liquor will be
admitted at the top and bottom stages of ammonia scrubbers respectively. A combined ammonia and H2S
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scrubber will also be installed as stand-by, in order to achieve un-interrupted operation. The enriched liquor
from H2S scrubber containing ammonia, H2S, carbon-dioxide and HCN will be stripped in the de-acidifier. A
portion of ammonia vapor will also be admitted to the de-acidifier. A portion of de-acidifier liquor will be
treated in ammonia still for stripping of ammonia. The vapor leaving the de-acidifier will contain ammonia,
H2S, carbon-dioxide and HCN along with water vapor. For cooling of stripped liquor, inter stage circulation
and suitable heat recovery tubular heat exchangers have been considered. The circulation of liquors will be
achieved through pumps.

Sulphur Recovery Unit

The vapours from the top of the de-acidifier containing ammonia, hydrogen sulphide, water vapour, hydrogen
cyanide and carbon dioxide etc. will be fed into the sulphur recovery plant for destruction of ammonia and
production of sulphur. In the reactor, the acid gas will be brought into contact with the required quantity of
air. Secondary air will also be added at the lower part of the reactor. Suitable temperature will be maintained
in the reactor. The heat generated in the reactor will be utilized for generation of steam in the heat recovery
boiler. Most of the heat required for the reaction will be generated by partial burning of hydrogen sulphide.
The ammonia and hydrogen cyanide present in the acid gas is decomposed into hydrogen, nitrogen and
carbon monoxide by catalytic cracking. The Claus conversion will be continued by the catalytic method in the
Claus reactor. Claus reactor will be followed by a sulphur condenser and separator where sulphur will be
removed from the process gas. Low pressure steam will be produced in the sulphur condenser. The molten
sulphur will then be fed to the solidification plant for the production of sulphur pellets. The sulphur produced
by this process will be of high purity (99.5 percent). The tail gas from the reactor will be introduced to the
coke oven gas in the suction main. The sulphur pellets will be packed and finally transported out by truck.

Naphthalene Scrubbing and Naphthalene Distillation Section

Naphthalene scrubbing from coke oven gas will be carried out after removal of ammonia and hydrogen
sulphide. Naphthalene scrubbing will be carried out by using petroleum-based wash oil. A small portion of the
oil will be continuously withdrawn from the system in order to restrict the naphthalene build-up in the re-
irculating oil. Rich oil withdrawn from circulation will be regenerated in naphthalene stripping columns. Heavy
sludge / Spent wash oil removed from the unit will be taken to spent oil tank for either mixing with tar or for
outside disposal. Naphthalene strippers will be provided. The regenerated oil along with make-up oil will be
introduced to the oil circulating system. The naphthalene fraction recovered will be mixed with crude tar.

The clean coke oven gas, after naphthalene removal, will be fed to the coke oven gas holders.

Separate storage for crude tar, wash oail, caustic soda and spent wash oil will be provided. Suitable facilities
for loading of crude tar and spent wash oil in to road tankers will be provided.

Biological Oxidation & De-phenolisation (BOD) Plant

The BOD Plant is a facility to be used for treatment of phenol cyanide containing waste water from Coke
Ovens and By-product Plant, by using a process of A/A/O (Anaerobic, Anoxic, Oxic) and double membrane.
During degradation of NH3-N in the coking waste water, other pollutants such as COD can also be degraded.
The waste water goes through secondary sedimentation tank into biochemical treatment, which mainly
includes mixing and reacting tank, and coagulation sedimentation tank. The effluent after coagulation
sedimentation can be discharged out. The capacity of the BOD Plants shall be 275 m3/hour and 137 m3/hour.

Basic Principle of BOD Plant are;

Physical Treatment
Chemical Treatment
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Biological Treatment

(Three Stage Biological System — 1st Stage Activated Sludge Process, Followed by Nitrification and De-
Nitrification Processes)

Effluents generated from Coke oven and By-Product Plant contains pollutants such as Ammonia, phenol, Tar
& Qil, cyanide etc. Main function of BOD Plant is to remove tar and oils by physical and chemical systems and
subsequent biological degradation of Phenols, Ammonia and cyanide.

Initially effluents are received in tar & oil separation tank. The capacity of the tank is suitable for one hour
detention period. The effluent collected in this collection sump pumped to subsequent tar-oil separator. Tar-
oil separator unit is provided with skimming facilities. From this unit effluents flow by gravity to equalization
tank.

The equalization tank capacity with residence time of 24 hours for designed flow of 275 m3/Hr. The
equalization tank consists of three compartments, two compartments each having six hours holding while the
third compartment having twelve hours holding capacity. The equalization tank is provided with necessary
tar/oil skimming arrangement, and epoxy painting in the inside faces of each compartment. From the
equalization tank effluents are pumped to dissolve air floatation unit for removal of emulsified oils. This unit
consists of recirculation pump, air compressor and all other required accessories. A skimmed tar & oil sump is
also provided for collection and storage of skimmed tar & oil.

Since the skimmed tar & oil contains major portion as water, this skimmed tar & oil is pumped to slop oil tank
for separation of water & tar / oil. In the slop oil tank skimmed tar & oil allowed to remain for few days for
separation of tar and oil. Tar/oil floating on the top surface is taken out through tapping connection provided
for this and sent for secondary use. Water from the bottom of the tank taken out and sent back to the
treatment plant.

From the dissolved air flotation unit effluents flow by gravity to pH adjustment tank. Alkali is added to raise
the pH around 11. This tank is provided with agitator and pH indicating instrument. pH adjusted effluents are
pumped to ammonia stripping tower. Stripping of ammonia is carried out in an ammonia stripping tower. The
tower is of induced draft cross flow type and provided with suitable packing, effluent distribution piping,
collection basin, adequate capacity aeration fan and all other accessories.

The ammonia stripped effluents from collecting basin sent to ammonia fixing cum pH adjustment tank. The
residual free ammonia is fixed and pH is brought down to neutral pH by addition of sulphuric acid. The tank is
provided with agitator and pH indicating instrument. Effluents form ammonia fixing tank are pumped to 1st
stage aeration tank i.e. aeration tank-I. The aeration tank- I is aerated along with the return sludge by
mechanical surface aerator. The tank is made of RCC and necessary arrangements are provided in the tank
for receiving the return sludge and required nutrients.

The effluents from aeration tank-I flow to settling tank-I where solid particles are settled out. Overflow from
settling tank-I flow to aeration tank-II whereas the underflow is taken to sludge sump-I. The settling tank is
of RCC construction and provided with necessary scrapping arrangement, overflow weir, inlet and sludge
outlet pipes, constant bleed arrangement and all other accessories required. From the sludge sump-I sludge
is recirculated to aeration tank 1 and excess sludge is disposed to sludge thickener inlet.

The aeration tank-II is used as 2nd stage of the activated sludge process. The tank consists of aerators and
other facilities for receiving the return sludge and required magnesium carbonate solution. Bacterial culture
tanks provided at the platform of aeration tanks.

Effluents from aeration tank-II flow to settling tank-II. The settling tank-II is similar to settling tank-I.
Facilities for collecting settled sludge from settling tank-II and pumping it to aeration tank-II & sludge
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thickener inlet, sump is provided. The nitrified effluents from aeration tank-1II flow to nitrification tank. The
tank is operated under anaerobic condition. Requisite quantity of methanol is added as carbon source.
Effluents from denitrification tank flow to settling tank-III. The settling tank-III is similar to settling tank-I.
Similar facilities for collecting settled sludge from settling tank-III and pumping it to sludge thickener inlet,
sump, and pumps provided.

From the de-nitrification tank, effluent flow to aeration tank-III, where surface aerators are provided in the
aeration tank to supply required dissolved oxygen in the treated effluent before disposal. A sludge thickener is
provided for thickening the excess sludge received from different sludge sumps. The thickener is provided
with sludge collection arrangement and all other accessories. The overflow from sludge thickener is fed at the
inlet of aeration tank-1. The underflow from sludge thickener is collected in a thickened sludge sump from
where it is pumped to sludge drying bed unit for dewatering of the sludge.

Two (2) nos. of the BOD Plants have been proposed. BOD Plant #1 shall be provided with CO Battery #1,2,3
&4 for inlet flow of 275 m3/hr. of untreated effluent and BOD Plant #2 shall be provided for CO Battery # 5&6
for inlet flow of 137 m3/hr. of untreated effluent. The Equalization tank capacity with residence time of 24
hours for designed flow of 275 m3/hr. and 137 m3/hr., respectively for BOD Plant #1 &2 shall be provided.

Table 2-22: Design Specification of BOD Plant

::. Parameters Inlet Concentration Outlet Concentration
1 pH 8~9 6.0-8.5

2 Temperature °C 50 - 60 Ambient

3 Phenol (mg/I) 500 <1

4 Cyanide (mg/I) 25 <0.2

5 Total Ammonia (mg/I) 500 Ammonical N2 <50

6 COD (mg/l) -- <250

7 Tar & Oil (mg/I) 100 - 350 <10

8 Suspended Solids (mg/I) -- <50

Flare stack

CO gas flare system is meant to control the pressure of CO gas network by flaring the excess gas to
atmosphere. The excess gas released through the bleeder will be burnt in the burner located at the top of the
stack. To ignite the CO gas at the main burner tip and to maintain the flame, a system of pilot burners and
ignition device will be provided. The pilot burners will be ignited by CO gas. Pilot burners will be ignited
through automatic ignition system from the local control panel as well as from CO battery control room.
Remote operation of the ignition system for pilot burner shall be provided from CO battery control room.

Two flare stacks of approximately 145 meters height shall be installed to flare the Coke Oven gases.

Pollution Control Facilities

Emissions from coke ovens would mainly result from coal charging and coke pushing. Fugitive emissions may
result from various leakages from oven doors, charging lids, ascension pipe (AP) covers etc.

Leak Proof Oven Doors and Hydro-jet door cleaners

Doors will be of leak proof oven doors with flexible sealing strips. The door design will provide flexible sealing
strip and other modified features to ensure leak proof sealing. The door will be of heat resistant cast iron
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provided with spring-loaded latches and spring-loaded sealing strips. Hydro-jet door cleaner system will be
provided to reduce the pollution and improved working environment.

It is proposed to provide a water jet door and frame cleaner on the oven machines i.e. on pusher cars and
door extractor cars. This will ensure proper cleaning of door frames and doors which in turn will ensure less
or no leakage from the doors.

High Pressure Ammonia Liguor Aspiration (HPALA) System

To control charging emissions from Coke Oven Battery, high-pressure ammonia liquor aspiration (HPALA)
system will be provided. It will consist of high-pressure booster pumps for ammonia liquor, spray nozzles and
pipelines. The low pressure Ammonical liquor will be drawn from the liquor mains and injected into the
gooseneck while charging. The charging gases evolved will be sucked in to the gas collecting mains,
preventing emission of dust and smoke into the atmosphere.

Water Sealed Ascension Pipe (AP) Covers

The gas off-take system will comprise base castings, ascension pipes (AP), water sealed AP covers,
goosenecks, isolation valves, gas collecting mains, necessary flushing liquor spraying and injection devices.
The system will be complete with inlet and outlet water pipe network, water sealed AP covers, return trough,
etc. Proper sealing of gas will be obtained with the help of water in the covers.

Pushing Emission Control (PEC) System

Land based pushing emission control system has been considered for the coke oven plant. Land based fume
extraction system would be adopted for charging and pushing emission control. This system will consist of a
duct running along the length of battery on coke side (away from the quenching car track), a traveling hood
with one side connected to door extracting machine and other running on a 3rd rail supported on the trestle
of the duct, spark arrester, bag filter house, fans and stack.

The hot coke would be quenched by coke dry quenching (CDQ) with recovery of sensible heat for steam
generation.

The raw coke oven gas (COG) would be cleaned in by-product recovery plant with recovery of tar, ammonia
and sulphur to make it suitable for use as plant fuel.

2.8.8 Sinter Plants

AMNSI has installed One Sinter M/c of grate area 120 m? for production of 1.48 million tons per annum.
Under the proposed expansion, 2 (two) numbers of sintering machines of total 650m? grate area have been
considered, based on use of about 40% sinter in the burden of Blast Furnaces. The sinter plant complex will
consist sinter machine along with associated services facilities.

The sintered mass known as Sinter having higher strength is one of the main metallic bearing burden
materials for BF. The hot sinter product after cooling is screened and desired size of sintered product is sent
to the BF stock house for charging to the BF along with Iron ore pellets.

Advantages in use of agglomerated burden in the blast furnace are well established and almost all the high-
capacity blast furnaces world-wide are using agglomerated burden for most efficient furnace operation. The
major advantages for use of sinter in blast furnace are as follows:

Control of physical, chemical and high temperature properties of burden materials
Avoid use of raw flux charging directly in the Blast Furnace

Increase in productivity of the furnace

Decrease in Coke/fuel rate

Longer life of furnace
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Production of desired grade of hot metal, etc.

Different units will be interconnected by conveyor galleries and junction houses for conveying raw material
fines, finished sinter, and sinter return fines. All the iron bearing materials (Pellet fines / iron ore fines, BF flue
dust, Cast House / Section House dust, Sludge Pond fines, BOF FES Dust, Mill Scale, CRM ETP Sludge etc.),
flux and Coke breeze are blended in the base blending yard. Blended mix are received from the raw material
blending yard to the sinter plant proportioning building. Burnt lime will be carried by lime tanker and fed to
lime bin by pneumatic lime transportation system. A brief description of major facilities proposed for the sinter
plant complex is given below.

Proportioning unit

Suitable capacity of storage and proportioning bins has been envisaged for the sinter plant. The bunkers for
blended mix and return fines will have single outlet while bunkers for corrective additions of crushed
limestone and crushed dolomite will have twin outlets. All the bins will be suitably lined except return fines
bin, which will be self-lined. The blended mix, corrective additions and in-plant returns will be fed to the
common collecting conveyor by electronic belt weigh feeders, whereas, lime will be fed to common collecting
belt conveyor by loss in weigh feeder. Proportioned material from belt weigh feeders below respective
proportioning bins shall be transported to a combined mixing and nodulizing drum by a common belt
conveyor.

Combined Mixing and Nodulizing Unit

Material from belt weigh feeders below respective proportioning bins will be transported to a combined mixing
and nodulizing drum by a belt conveyor where the various raw materials will be moistened and mixed in drum
mixer. Lime from lime bins will be discharged onto common collecting conveyor through lime dosing
equipment. A fixed quantity of water of about 60% of requirement will be added in the mixing part and the
rest variable quantity will be added in the nodulizing part depending on requirement. The raw mix discharged
from mixing and nodulizing drum will be transported to sinter plant main building by a belt conveyor.

Sinter Plant Main Building

The sinter plant main building will mainly consist of hearth layer and raw mix feeding units, ignition furnace,
sinter machine, hot sinter breaker. The sintering machine will comprise charging and discharging sprockets,
drive unit, sprin loaded pallet cars with high chrome cast steel grate bars, rails, curved guides at charging and
discharge ends, grate bar cleaning device, automatic lubrication system, provision for thermal expansion,
wind boxes, wind main with dust hoppers and double cone dust valves, machine Spillage hoppers, sinter
machine support structures. The hearth layer (15 -25mm) will be spread onto the sintering machine first,
followed by sinter mix. The height of the sinter mix bed onto the machine will be 650mm including 50mm
protective hearth layer height.

The ignition furnace with post heat hood and pre-heating (before ignition furnace) will be installed just after
the sinter mix drum feeder. The ignition furnace will have suitably located energy efficient type gas firing
burner designed for 2000 kcal/Nm3 of mixed gas. Gas mixing station and gas boosting station will be located
outside sinter plant battery limit.

Sintering is a high temperature (1200-13000C) process for agglomeration of Pellet / Iron ore fines with coke
breeze and other fluxes like limestone, pyroxinite and recyclable solid wastes like Sludge Pond Fines, Cast
House / Stock house dust fines, BOF Fume Extraction system dust, Mill scale, BF Flue dust and lime and
Dolomite dust from Calcination Plant etc. which are blended in base mix. As per given burden, raw materials
are collected on a common conveyor from the respective bunkers through weigh feeders and then mixed
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homogeneously in mixing drums (primary & secondary mixing drums) by adding required water (7 to 8 %)
and then feed on sinter machine.

Generally, raw mix bed height is 550 mm and is adjusted based on quality of the raw material. The bed in
running (motion) condition is taken to ignition front. The raw mix undergoes through the ignition furnace and
there is a negative suction from bottom. As the sinter bed moves, air is sucked from the top through the
mixture, enabling combustion through the entire layer and complete sintering, where the temperatures may
reach 1300 — 1480°C. As soon as suction takes place, hot products of combustion are sucked through the
bed and transfer its heat to the next layer of the bed keeping it ready for the combustion. These flue gases
are let out from chimney through ESP. During the sintering process, iron ore fine particles agglomerate into a
porous compact heterogeneous lumpy mass called SINTER by incipient fusion caused by the heat produced
during the combustion of the solid fuel within the moving bed of loosely particles.

After completion of the sintering process, sinter cake will be crushed and screened after discharge from the
machine. Sinter having size > 5 mm will go to the cooler and then it will go to BF. Sinter with size < 5 mm
size fines will be re-cycled in the process.

Hot Sinter Breaker

Hot sinter breaker of suitable size will be provided at the discharge end of sinter machine along with trolley
mounted grizzly assembly. Hot sinter passing through hot sinter breaker will be crushed to -150 mm size
before feeding to sinter cooler.

Sinter Cooling Unit

Circular sinter cooler will be used to cool the sinter to less than 100°C after it is discharged from hot sinter
breaker at approximately 800°C up to (-) 150 mm size, so that it can be transported through conventional
conveyor system. Forced draught fans will be provided to cool the sinter in sinter cooler. Deep bed dip rail
circular cooler of adequate capacity will be provided to match the sinter machine production with all the
associated facilities like cooler fans, heat recovery system etc. Retention time for the coolers will be of
approx. 60 minutes. Cooling of sinter is achieved by up-drafting ambient air through the bed of hot sinter to
be cooled. The sinter after being cooled in the sinter cooler is transported to the screening house. In the
screening house, sinter screening will be carried out in single deck screens arranged vertically in series. The
screen house in sinter plant is a separate building in which all the vibrating screens will be located. These
screens are arranged one above the other in order to facilitate successive screening of the gross sinter.

Waste Heat Recovery System

Effective cooler waste heat recovery units is provided near cooler which houses combustion air fans, hot air
fans & multi cyclone, etc. Hot air at 350 — 400 deg. C coming out from first section of hot sinter receiving
section of cooler is supplied to ignition furnace for use as combustion air. The hot air is cleaned in a multi
cyclone and pressurized by combustion air fans before supplying to the ignition furnace. Hot air coming out
from the second section of hot sinter receiving section of cooler is fed to post heat hood to avoid sudden
chilling of raw mix after ignition by the hot air fan. Duct work from cooler to ignition furnace and post heat
hood will be complete with fixed/ sliding supports & compensators, air intake valves and other instruments.

The main part is used to produce steam in a boiler and an alternative ducting enables the air to by-pass
either completely or partially the boiler and cooling down through an evaporative cooler. By this way the
temperature of the cold air at the outlet of the boiler is kept constant and within acceptable ranges for
smooth operation of the filter and the cooling fan.
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Boiler

The hot air recovered above the cooler is guided to the Waste Heat Recovery Boiler, where it produces steam.
One common fan is used at the same time for the heat recovery draft and for the sinter cooler. In case the
boiler is kept under maintenance, this equipment is by-passed and the cooling fan can continue in operation
without disturbing sinter plant production.

The boiler is part of the waste heat recovery system. It produces hot steam for the steam network of the
plant. The boiler is dimensioned to be at full capacity under nominal operating conditions. If the amount of
sinter exceeds the nominal operating conditions, the additional hot gas will be led to an evaporative cooler

Evaporative cooler

An evaporative cooler is part of the waste heat recovery system. The evaporative cooler cools down the hot
air by evaporating cold water. The amount of cold water is adjusted to the temperature of the hot gas and is
injected by nozzles. If the sinter production exceeds nominal operating conditions (flow rate and
temperature), the additional hot air from the sinter cooler will be led to the evaporative cooler. This ensures a
constant steam production in the boiler and protects the boiler from erosion.

The cold air at the exit of the evaporative cooler will be reunited with the cold air coming from the boiler and
led to the de-dusting system.

The evaporative cooler is dimensioned to cover the amount of hot air under nominal operating conditions to
allow a continuous sinter production regardless of the condition of the boiler.

Waste Gas De-dusting Unit

Dry type electrostatic precipitators of suitable capacity will be envisaged for de-dusting of waste gases before
entering the main exhausters. The unit will have high efficiency to ensure less than 30 mg/Nm? of dust in the
outgoing gases. MEROS/Equivalent system will be installed to have the better control on emission.

Waste gas handling unit consists of Waste gas de-dusting ESPs, waste gas fan, duct work from wind main of
sintering & cooling building to waste gas ESP & waste gas ESP to exhaust fan & exhaust fan to separate RCC
stack for each sinter plant. Electrostatic precipitators for each strand for de-dusting of waste gases before the
fans. Electrically driven dust valves and drag link chain conveyors are provided for discharge of dust from
waste gas main and electrostatic precipitator. The collected dust is recycled in the process, if the alkali
content is within limits.

Plant De-dusting

Horizontal type electrostatic precipitators (dry type) of suitable capacity will be provided for cleaning sinter
strand waste gases and the dust content will be maintained within 30 mg/N cum. Electrostatic precipitators
will be selected based on gas analysis, water vapor content in gas, and the dust content at ESP inlet normally
encountered for such a plant. The selection will also consider the dust resistance, dust chemistry, volume of
gas to be cleaned, and its temperature and suction in the network (nominal and maximum). The design
temperature for ESP will be 250°C, though the operating temperature will be about 160°C.

Centralized plant de-dusting system will be installed to provide a dust- free working atmosphere in the
sintering plant. All dust generating points, from the raw material takeover points to the product sinter take-
over point will be covered under one system. The dust-laden air will be sucked through hoods and ductwork
and then cleaned in an electrostatic precipitator (ESP) by a fan before being released to the atmosphere
through a self-supported dedicated stack. Dust content of air at the outlet of ESP will be a maximum 30 mg
per N cu m.
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Table 2-23: Existing & Proposed Configuration and Production Details of Sinter Plant

Existing Installed Unit Proposed Units Final Configuration
Unit C?:::)ty Unit Capacity (TPA) Configuration C?_:?::')ty
1x1205q. 1x 325 sgm 35,00,000 1x120 sgm
meters 14,80,000 1x 325 sgm 35,00,000 1x 325 sgm 84,80,000
1x 325 sgm
Table 2-24: Exiting & Proposed Input Materials-Sinter Plants
. . For Units to be After Expansion for
Input Materials F‘l’r 4':‘:;':2 :’T"I;Z;’f installed 7.0 MTPA | 1.48 + 7.0 MTPA
: (TPA) Sinter Plant (TPA)
Pellet Fines 134,155 983,630 11,91,600
Iron Ore Fines (Pur.) 185,000 30,66,600 37,14,700
DRI Pellet Fines 660,715 660,715 709,400
Return Sinter 222,000 10,50,000 12,72,000
Sludge Pond Fines 93,050 145,455 254,700
HBI Dust / BF Flue dust /
BOF FES Dust -- 229,900 278,500
CH SH DE Dust 11,200 42,680 51,700
CRM ETP Sludge 12,500
Mill Scale 32,800 155,100 187,900
Coke Breeze 69,185 327,215 396,400
Limestone (Pur.) 70,500 334,100 404,600
Limestone from CP 77,200 365,100 442,300
Calcined Lime from CP 26,650 126,050 152,700
Raw Dolomite (Pur.) 18,050 85,300 103,350
Raw Dolo from CP 41,610 196,790 238,400
Burnt Dolo from CP 15,970 75,530 91,500
Pyroxinite 19,900 93,800 113,700
Total 16,77,985 79,37,965 96,15,950

All quantities are in net and dry basis

2.8.9 Corex Plant

Existing plant is having 2 nos. of Corex Plant of capacity 0.85 MTPA for production of 1.7 million tons per
annum of hot metal. The plant will be operated till the proposed expansion is completed. Thereafter, it will be
shutdown safely and will be started only in case of any Blast Furnace is going down, however will be operated
within the sanctioned production of hot metal.

2.8.10Blast Furnace

Hot metal production using blast furnace process is most established and competitive iron making technology
till date. A number of technological improvements have been taken place in Blast Furnace which resulted in
higher production, less coke consumption, energy efficient, long campaign life, etc. State-of-the-art Blast
Furnaces equipped with the following major facilities have been envisaged.
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Stock house with automatic conveyor charging facilities

Bell less top charging equipment

High top pressure operation and matching gas cleaning plant
TRT installation for power generation

Stoves for generation of high hot blast temperature

Coal dust injection facilities

Blast humidification and oxygen enrichment of blast

Cast house with Slag Granulation Plant

Hot metal produced from the blast furnace will be transported to the steel melting plant using torpedo ladles.
In case of poor off take of hot metal from SMS, the hot metal ladles can be diverted to pig casting machine /
Gran shot machine for production of pig iron / Gran shots.

Sized iron ore, sinter and coke along with other fluxing materials are charged to the tall vertical BF for
production of hot metal in presence of hot blast air. The temperature within the furnace is above 1600°C. The
gangue minerals present in the iron ore are converted to slag known as BF slag and ‘Fe’ content of the oxide
ore gets converted to molten iron due to reduction of iron oxides of the ore with carbon present in the coke.
In order to have adequate carbon for reduction purpose, as well as to reduce coke consumption, powdered
coal is injected (Pulverised Coal Injection) into the furnace. The hot iron metal after desulphurization with
carbide compound is ready for conversion to steel at steel making plants (EAF/Conarc /BOF). The BF slag is
granulated by water jetting and granulated BF slag produced can be used for cement making. The BF gas
containing Carbon monoxide is wet cleaned in by gas cleaning plant in Blast Furnace #1 to bring down the
dust level below 5 mg/Nm3. Under the proposed expansion dry gas cleaning plant has been considered. The
cleaned BF gas is used as plant fuel and for heating the BF stoves to produce hot blast.

AMNSI is having one (1) Blast Furnaces [BF#1] with production capacity 2.04 million tons per annum.
Considering the daily requirement of hot metal in the steel melting shops for production of 15.6 million tons
per annum of liquid steel, the capacity of the existing blast furnace (BF#1) is proposed to be upgraded to
produce 3 MTPA from the present 2.04 MTPA by making suitable modifications and improving operating
parameters. In addition, two new blast furnaces of 4 MTPA capacity each (BF-2 and 3) will be installed. The
new blast furnaces will incorporate all the modern technological features.

The design basis of the blast furnaces is given below in Table 2-25

Table 2-25: Technological Parameters for Blast Furnace

Parameters BF#1 BF#2 & 3
Hot metal production, MTPA 3 2x4
Useful volume, cu m (138pprox..) 3200 2 x 4500
Operating days 350 350
Productivity, t/(useful volume)/da
y( , ;éppmxu) )/day 2.68 2.54
Burden (typical):
a) Pellet, % 60 60
b) Sinter, % 40 40
Oxygen enrichment (avg.), % 12 8
Coke rate (including nut coke), kg/thm 348 348
Pulverized coal injection rate, kg/thm 200 200
Top Recovery Gas Turbine 10 MW 2x25 MW
Slag rate, kg/thm 336 336
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Parameters BF#1 BF#2 & 3
Coke ash, % 12 12
Si in metal, % 0.5t0 0.7 0.5t0 0.7

Major Facilities

The production rate of the existing BF-1 will be increased from the current levels by increasing BF useful
volume during the relining of BF-1. Upstream & downstream process and auxiliary facilities will be augmented
adequately to support the increased production.

The new blast furnaces will be designed for;

High top pressure and Installation of TRT

Energy conservation would be carried out through installation of Top Pressure Recovery Turbine (TRT). High
top pressure of ~2.5 kg/sq cm. and TRT shall be installed to generate 25 MW power from each new BF
Twin Cast House

The new blast furnaces will be provided with two cast houses, having two tap holes each.

Bell Less Top charging

The blast furnace will be provided with a bell less top charging system.

Provision of Fourth Stove

The new blast furnaces will be served by three stoves, along with a provision for a fourth stove. The stoves
will be provided with ceramic burners to supply hot blast at a temperature of about 1250°C. The stoves will
be fired with blast furnace gas. Combustion air fans will be provided for the supply of combustion air to the
stove burner. The combustion air and gas preheating facilities will be provided. One chimney will be provided
for the stove system.

Heat Recovery from Stoves

Heat recovery from stove waste gas shall be installed for preheating of BF Gas and combustion air for stoves.

Pulverised Coal Injection

Pulverized coal injection (PCI) is a process which involves injecting fine coal particles into the blast furnace
(BF). Pulverized coal is an important auxiliary fuel used in the BF ironmaking. PCI provides auxiliary fuel for
partial replacement of Coke and has proven both economically and environmentally favourable. It can result
in substantial improvement in the BF efficiency and thus contribute to the reductions of energy consumption
and environmental emissions.

In BFs pulverised coal (non-coking coal) is injected as a partial replacement of the metallurgical coke. PCI
rate of average 200 kg/thm has been envisaged for the existing and proposed Blast Furnaces

Gas Cleaning Plant

The gas cleaning system for the new blast furnace will consist of a dust catcher/cyclone and gas cleaning
plant (Dry type GCP). The top gas of the furnace will be drawn through off-takes which extend upward to
form vertical bleeder pipes provided with bleeder valves at the top. The offtake and uptake pipes would be
connected to form a down comer, which terminates at the dust catcher. Dry dust disposal from the dust
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catcher/cyclone will be by road transport. The gas leaving dust catcher/cyclone will flow into Dry type GCP for
final cleaning. The disposal of dust will be done by road transport using trucks/tankers. The dust levels of the
blast furnace gas will be less than or equal to 5 mg/N cu m. Following gas cleaning, there will be a top
recovery turbine (TRT) to utilise the pressure of the top gas to generate power. A flare stack of adequate
capacity will be provided.

Cast House & Stock House De-dusting System

The BF stock house would be provided with dust extraction systems complete with dust extraction hoods, bag
filter, ID fan and stack of adequate height. Similarly, the cast house would have separate fume collection
system during taping of hot metal and slag, equipped with bag filter for separation of particulates before
venting through a stack of appropriate height. Dust collected in Bag Filter systems shall be reused in Sinter
Plant and will be transported by truck.

Table 2-26: Raw Materials Requirement for Existing & Proposed Production

cusing | Miona o S9€ TEA
Raw Materials PrOducl\EII:;AOf 2.04 and 8 MTZP&ABf)rom BF# Total aftg_l; i);pansnon
(TPA)
(TPA)
Charge Pellet 19,88,950 87,35,700 107,24,650
Charge Sinter 13,36,744 58,71,256 72,08,000
Charge Coke 709,920 311,8080 38,28,080
PCI Coal 408,000 17,92,000 22,00,000
Dolomite 14,280 62,720 77,000
Pyroxinite 50,400 221,300 271,700
Quartzite 23,664 103,936 127,600
Total 45,32,038 199,04,992 244,37,030
Note: All quantities are in net & dry basis

Cast House Slag Granulation Plant

Hot metal granulation system of adequate capacity will be installed for the production of granulated iron
which will be sold to the Cement Manufacturing companies. Slag granulation system and dry slag pit will be
provided along with the granulated slag handling system. The slag runner arrangement will be made such
that it can flow either to the slag pit or to the granulator of the slag granulation plant. Granulated slag
bunkers will be provided for collecting and dewatering the granulated slag. The storage capacity for
granulated slag will be about 6 to 8 hours. The granulated slag will be transported from the bunkers to the
slag yard for onward dispatch to the outside plant area. A recirculating water system for water required for
the granulation process including a hot well, cold well, cooling tower, etc.,

Hot metal Transportation

Hot metal will be transported to Steel Melting Plants by rail in torpedo ladles. There will be a torpedo repair
shop which will have facilities for servicing, cooling, repairing and relining of torpedos. The shop will also have
facilities for drying and heating of relined torpedo ladles.
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BF Gas flares stack

BF gas flare system is provided to control the pressure of BF gas network by flaring the excess gas to
atmosphere. The excess gas released through the bleeder will be burnt in the burner located at the top of the
stack. To ignite the BF gas at the main burner tip and to maintain the flame, a system of pilot burners and
ignition device will be provided. The pilot burners will be ignited by CO gas.

Pilot burners will be ignited through automatic ignition system from the local control panel as well as from BF
control room.

Indication with alarms shall be provided at the main BF control room for the operating condition of the flare
system. Remote operation of the ignition system for pilot burner shall be provided from BF control room.

Hot Metal Granulation

In case of any disruption in the hot metal off -take in the steel melt shops, one 350 tph hot metal granulation
unit has been considered for pouring hot metal. In addition to the granulation unit, pooling pits of the
adequate area will be provided with a suitable tilting station for quick emptying of torpedo ladle cars.

Four basic steps of Granshot process are (i) control of HM flow, (ii) granulation by forming of HM droplets and
their rapid quenching, (iii) discharge of solidified and cooled iron granules by ejector, and (iv) dewatering of
granules and transport to storage.

When Hot Metal (HM) arrives at granulation plant, it is poured into the tundish. Tundish weighing system
automatically controls pouring rate in order to maintain a constant flow rate through the tundish nozzle
outlet. As HM stream leaves the tundish and strikes refractory target positioned below the nozzle, it gets
distributed evenly over the cooling water surface. HM forms droplets of which the outer part solidifies during
the flight before their penetrating the surface of water. Remaining inner part of the semi liquid droplet, now a
granule, is quenched as it strikes water surface and starts its movement downwards in the water volume. At
the time of impact of granules into the water they get deformed slightly but are prevented from splitting up,
thus avoiding fines generation.

As the granules go down by gravity through water in the granulating tank they transfer their heat to cooling
water. Cooling water allows granules to reach a temperature below 100 deg C. After the granules reach the
tank bottom they are discharged from the granulation tank and dewatered onto a vibrating dewatering
screen. Finally, the product granulated pig iron (GPI) is transported to storage area or fed into a rotary drier
by conveyor belt.

2.8.11Calcination Plant

The calcining plants will produce lime and dolomite for consumption in the Steel Melting Shops. The size of
calcined products will be 10 to 80 mm and the calcined products will be screened before they are conveyed to
the Steel Melting Shops. The undersize product fines will be stored and used in the Sinter Plant or for other
purposes. The production of liquid steel from the proposed Steel Melting Shop has been envisaged as 6.0
MTPA. The calcining plant will meet the flux requirement for proposed Steel Melting Shop as well as cater flux
shortfall for existing plant.

The gross production figures include the product dust loss, handling loss, and undersize which will be
screened out. Capacity of the Kiln has been determined considering 15 percent extra kiln capacity to handle
fluctuations in the specific consumptions of flux and variation in raw materials quality and based on 330 days
working in a year.
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Based on the above peak requirement of calcined products, it is proposed to install total 4 x 600 tpd kilns for
production of 0.8 MTPA Calcined Lime / Dolomite. Existing Lime (Calcination) Plant is having 4x300 TPD +
3x500 TPD Vertical Shaft Kilns for production of 0.93 MTPA Calcined Lime / Dolomite. 1 x 500 TPD kilns and 1
x 200 kilns for lime and dolomite production shall be installed for production of 0.27 MTPA under modification
project of the plant. Total production capacity of the Calcination Plant, after the expansion will be 2.0 MTPA.

The calcining plant will comprise of facilities for raw materials storage bins, screening and handling, kiln with
kiln feed building, calcined products storage and product handling & screening facilities.

Raw Material Handling

Sized limestone and raw dolomite will be delivered over a system of belt conveyors to the kiln feed building
bunkers of calcining plant. The bunkers will have suitable storage capacity. To separate the fines generated
during handling, the raw materials will be screened before being fed into the kiln. The kiln feed building will
house raw material screening facilities. The screened limestone and raw dolomite will be fed into the kilns
with the help of skip hoist and stone distribution system located at kiln top.

Calcination Process

The limestone will be calcined at a temperature 1050-1150°C to achieve soft burnt lime (Specific fuel
consumption 850 kcal/kg of burnt lime). Fuel used / Proposed in the Shaft Kilns are as follows:

e Lime Calcination Plant -1 (4x300 TPD) — Natural Gas / Mixed Gas
e Lime Calcination Plant -2 (3x500 TPD) — Mixed Gas

e Lime Calcination Plant -3 (1x200 + 1x500 TPD) — Mixed Gas

e Lime Calcination Plant -4 (4x600 TPD) — Mixed Gas

The discharge from the kiln will be routed through a closed loop screening system to separate out under size
fraction and screened lime will be dispatched to Steel Melting Plants through a system of belt conveyors. The
under sized fraction of lime will be dispatched in close container to sinter plant.

The vertical shaft kiln demands constants throughput. During each inversion, a measured amount of stone is
charged into shaft, which, in the next cycle, will act as a regenerator. In this way, there is the lowest gas
temperature and consequently, the maximum recovery of heat. The weight of the charge remains constant
independent of the kiln output. The number of charges per hour and duration of the heating period are
controlled. At nominal output, the kiln is charged every 12 minutes. At a lower output, the interval can be
longer.

The charging system consists of a hopper placed above the kiln in the middle of two shafts. The hopper has
two outlets; each equipped with a hydraulically operated valve. A belt conveyor feeds the hopper and charges
a batch into the hopper. The stone from hopper will be fed to the appropriate valve.

The calcinated lime shall be continuously discharged from both shafts via discharged tables located below.
The rate of discharge is present for constant discharge from below the cooling zone of both shafts.

The discharge tables extract the calcined lime from inside the kiln and the lime falls into the small discharge
hoppers located underneath the discharge tables to collect the calcined lime during the 12 minutes (142
approx..) burning period.

Due to the high pressure inside the kiln, these hoppers are sealed off from the atmosphere by airtight
hydraulically operated flaps. During each inversion action when shafts are without pressure, these
hydraulically operated flaps are opened and the burnt lime drops into the pressure free reception hopper.
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Cooling air is fed into the discharge hoppers from where it reaches the kiln passing through the lime situated
on the discharge tables.

The periodical reversing of the heating from one shaft to another required reversing device for fuel,
combustion air and waste gas. The fuel supply shall be reversed by means of special hydraulically operated
valves. Combustion air and waste gas are also reversed by means of double acting hydraulic cylinder
operated flaps. Cooling air however, flows continuously into both shafts. The inversion process is controlled
automatically through automation program

Product Handling

For conveying the calcined products from below the kilns, belt conveyors will be provided. The calcined
products will be stored in product storage bunkers. About one day’s stock will be maintained for the calcined
products. The undersize fraction of the calcined products will be stored in a separate bunker and will be
dispatched in closed containers for other uses.

Waste Gas Cleaning System

The emissions arising due the fuel burning in lime calcining plant would be collected and taken through a bag
filter to separate out the fines of lime/dolo. The lime/ dolo fines thus collected would be recycled to the sinter
plant. The kilns in the calcining plant and other dust generation areas would be provided with separate DE
systems, complete with bag filters and stack of adequate height to clean the particulates. The plant will be
provided with a kiln waste gas cleaning system and a de-dusting system for raw materials and product
handling facilities.

Table 2-27: Raw Materials Requirement for Calcination Plant

Raw Materials Requirement in TPA
Existing Proposed Total
LCP-3 4x300 TPD +
LCP-1 LCP-2 D 00 TPD & 4x500 TPD +
X propose
Raw Materials Rt Ly 3x500 TFD under Modification & 4X602J§DK.|+1X200
Expansion ins
i Pro.dlnggo;oo i Pro.dl31§’;o8n 0 Production Production
'”;e'l ’ '”;e'l " > Lime: 573,500 Lime: 11,14,050
olomite: olomite: L .
202,700 168,950 Dolomite: 295,800 Dolomite: 667,450
Lime Stone 378,700 631,100 10,71,600 20,81,400
Dolomite 388,100 323,450 566,200 12,77,750
Note: All guantities are in net & dry basis

2.8.12Steel Melting Plant-1 (Existing)

Steel Melting Plant -1 is existing unit for production of 4.54 million tons of Slab. In order to achieve the 4.6

million tons per annum of liquid steel production from SMS-1, four (4) nos. Electric Arc Furnaces of capacity
150 Ton each along with 4 number of 150 Ton Ladle Refining Furnaces and 1 nos. of 150 Ton RH-Degasser, 1
nos. of 150 Ton VOD and 3 x 150 Ton Slab Casters have been installed. 1 additional 150 Ton Ladle refining
furnace proposed under Modification project
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Electric Arc Furnaces (4 Nos.)

Electric arc furnace is a DRI / Scrap melting furnace to make high quality steel as this furnace has facility of
adding alloying items. Electric-arc method, which uses high-current electric arcs to melt DRI and steel scrap
and convert it into liquid steel of a required chemical composition and temperature.

Ladle Refining Furnace (LRF)

Ladle Refining Furnace (LRFs) are used to addition of alloys, de-sulfurise steels, remove other impurities and
hold the molten steel for casting operations. A Ladle Refining Furnace (LRF) is used to relieve the primary
melter of many secondary refining operations, and its primary functions are:

Reheating of liquid steel is done through electric power conducted by graphite electrodes
Homogenization of steel temperature and chemistry through inert gas stirring

Formation of a slag layer that protects refractory from arc damage, concentrates and transfers heat to the
liquid steel, trap inclusions and metal oxides, and provide the means for desulphurization.

Secondary functions that can be included with a ladle furnace are:

Alloy additions to provide bulk or trim chemical control

Provide a means for deep desulphurization

Act as a buffer between the steel making furnace and continuous caster
Allowing greater flexibility in steelmaking operations

Fumes and particulates generated during heating and alloying operations at the LRF will exit the water-cooled
ladle roof through the various openings in the roof. These emissions will be captured into a lateral draft type
fume collection hood mounted on supporting structures above the ladle roof. The ladle roof is typically a
water-cooled designed to coordinate with existing ladles such that the roof will completely cover the top
portion of the ladle when in the operating (i.e. fully lowered) position.

Five numbers of Ladle Furnaces (LF), each connected to 28 MVA transformer are installed in line with EAFs,
for refining the steel.

RH-Degasser

RH-Degasser is a secondary refining unit which remove the dissolved gases present in molten steel such as
Hydrogen, Nitrogen and Oxygen. The removal of these dissolved gases is necessary for the production of
high-grade steel. RH degassers (RH) are suitable for quickly degassing from large quantities of molten steel.
They feature a vacuum chamber equipped with two snorkels that is mounted to the ladle. Argon gas is blown
from the sides of one of the snorkels, circulating the molten steel into the vacuum chamber using the
buoyancy of the blown gas and removing dissolved gases such as hydrogen and Nitrogen from the molten
steel. RH-degasser is also used for processing of ultra low carbon steel by removing Carbon from liquid steel
under vaccum.

Vacuum Degassing (VD)

During the primary steelmaking process, gases like oxygen (02), hydrogen (H2) and nitrogen (N2) dissolve in
the liquid steel. These gases have a harmful effect on the mechanical and physical properties of steel.
Dissolved 02 from liquid steel cannot be removed as molecular O2 and its removal is termed as deoxidation.
The term degassing is used for the removal of H2 and N2 gases from liquid steel. Since the degassing process
of liquid steel is carried out under vacuum, it is also known as vacuum degassing of liquid steel. Vacuum
degassing processes are carried out in steel teeming ladles.
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Removal of H2 and N2 gases from liquid steel is necessary since both of these gases harm the properties of
steel. Solubility of H2 in steel is low at ambient temperature. Excess H2 is rejected during solidification and
results in pinhole formation and results into the porosity in solidified steel. Few ppm (parts per million) of H2
gas causes blistering and loss of tensile ductility. In case of N2 gas, maximum solubility of N2 in liquid iron is
450 ppm and less than 10 ppm at room temperature. During solidification excess N2 is rejected which can
cause formation of either blow holes or nitrides. Excess N2 also causes embrittlement of heat affected zone
during welding of steels and also impairs cold formability of steel.

VD consist of the main vacuum vessel into which there is the ladle of molten steel. The furnace will also be
fitted with an electrical induction coil, which, when turned on, creates a stirring action within the liquid steel
and, thus, agitates the steel within the ladle. This helps the homogeneity of the steel melt. The action will
also help to release trapped gas particles within the molten-steel liquid and will ensure that the chemistry of
the melt is homogenous.

One vacuum degassing/ Vacuum oxygen decarburisation (VD/ VOD) unit and one RH degasser is provided for
degassing and refining of liquid steel in the ladle.

Table 2-28: Raw Materials Requirement for SMP-1

Raw Materials Quantity in TPA
DRI from HBI Plant 55,03,900
Calcined Lime 271,400
Calcined Dolo 276,000
Ferro-alloys 46,600
Total 60,97,900
Note: All guantities are in net & dry basis

Slab Caster

Three (3) number of single strand Slab Caster has been installed for total Slab production of 4537,900 TPA.
Caster #1 & 3 are designed to cast slabs of thickness 220 and width range 800 — 2000mm whereas Caster #2
is designed for slabs of thickness 220 and width range 800 — 1550mm.

Products Quantity in TPA
Liquid Steel 46,00,000
Slab 45,37,900

Primary & Secondary Emission Control System

Steel Making Plant -1 at AMNSI India Currently operates 4 DC Electrical Arc Furnace (EAF). Each EAF has
dedicated Primary Fume Extraction system which captures the Fumes generated during the Steel melting
process. To capture the secondary fumes and dust generated during the charging, Tapping and De-slagging
operation, Secondary Fume extraction system is provided which is common for EAF1,2 and 3 however EAF4
has dedicated secondary fume extraction system. A project is proposed under modification project to increase
the capacity of common Secondary Fume Extraction system (for EAF1,2 and 3) to achieve cleaner shop
condition.

2.8.13Steel Melting Plant -2 (Existing)

Steel Melting Plant -2 is existing unit for production of 5.0 million tons per annum of liquid steel through two
(2) nos. Twin Con Arc Furnaces of capacity 200 Ton each along with 3 number of 200 Ton Twin Ladle
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Refining Furnaces and 1 nos. of 200 Ton RH-OB. One (1) no. of additional 150 Ton Ladle refining furnace
proposed under Modification project

Con Arc Furnaces (2 nos.)

The Twin Shell Con arc furnace is a combination of converter and electric arc furnace where in various charge
mixes consisting of hot metal, DRI and scrap can be processed to produce good quality steel. Conarc furnace
is designed to use large percentage of hot metal in the range of 30 to 80%. It is basically a twin shell
operation comprising operating in converter mode by the oxygen lancing in one shell and arcing mode in the
other shell at a time. Suitable arrangement is made to have a separate top lance similar to basic oxygen
converter for each shell and a common electrode gantry to serve any of the shell like a conventional arc
furnace. To enable oxygen lancing during arcing period, side wall mounted oxygen lance as well as door lance
will be provided. The typical cycle time consists of set of activities - blowing phase and arcing phase. As soon
as the blowing phase is completed in one shell, the arcing phase should be over in the other furnace.

Hot metal is poured into the furnace through slag door using a launder. Use of hot metal saves electric
energy, reduces melting time, saves electrodes and improves overall economics of the plant. Oxygen is blown
using roof mounted supersonic oxygen lances. Depending on the proportion of hot metal in the charge mix,
the blowing period may vary from 30 to 55 min approximately. DRI is charged into the furnace through
mechanized system of overhead bins, vibro feeders, conveyors, chutes. Lime is continuously fed during the
blowing period and resulting slag is flushed out. When the bath carbon is about 0.06%, the blowing is
stopped and then arcing period commences.

During this period, DRI along with lime is continuously charged to reduce high FeO in slag as well as to
achieve foamy slag formation, coke injector is done at low bath carbon. The tap-to-tap time is about 74 min
for each shell with the proposed charge mix. However, the actual tap to tap time will vary depending upon
the casting time per ladle and heat delivery cycle from CONARC furnace. As soon as the charge is melted,
bath sample is taken and the steel temperature is adjusted and the steel is tapped into a pre — heated ladle
placed on the ladle transfer car below the furnace tap hole. The preheat temperature of the steel ladle should
be in the range of 1000 — 1100°C.

Predetermined quantity of Ferro-alloys and de-oxidizers are dosed into the ladle during tapping and the inert
gas bubbling is started in ladle to properly mix the additives and to homogenize the temperature. After
tapping of the furnace, EBT is closed, furnace walls and banks are inspected again and if necessary
gunned/fettled. The furnace is then ready to commence the next melting operation. About 25 — 30 t of liquid
steel is left in the furnace as hot steel for subsequent heat. CONRAC furnace slag is flushed into slag pot
placed below the slag door from where it is disposed of using road transport. Entire operation of the CONARC
furnace is controlled with level — II automation. Furnace and gases generated during furnace operation are
continuously extracted and cleaned.

Ladle Refining Furnaces (LRFs)

3 nos. of 200 Ton twin Ladle Refining Furnaces (35 MVA) are installed (2 nos. operating + 1 no. standby) for
refining of liquid steel produced in ConArc Furnaces. 1 additional 150 Ton Ladle refining furnace proposed
under Modification project

RH-OB Process

The Ruhrstahl Heraeus (RH) Oxygen Blowing is a vacuum recirculation process which is carried out in a
refractory-lined vessel equipped with two snorkels immersed in the steel bath. The process is focused on
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decarburization and degassing and is the best suitable system for the production of Ultra Low Carbon Steel
grades.

It is a further development of RH-Degassing where the use of gaseous oxygen blowing during RH degassing
treatment. In the process, the RH degassing unit is equipped with a multi-function which enables oxygen to
be blown from a single lance that is inserted into the vacuum chamber. It allows heat to be retained within
the vacuum chamber both during vacuum processing and while on standby. This reduces the adhesion of
metals within the chamber while making it possible to produce ultra-low carbon steel by means of oxygen
blowing during processing. The aim of these processes was to accelerate the decarburization reaction, to
reheat liquid steel by alumina-thermic reaction, to remelt skulls, to keep vessel at high temperature by
converting generated carbon mono-oxide gas to carbon di-oxide gas during the decarburization period, and to
heat the refractory lined vessel between the treatments.

1 nos. of RH-OB units of capacity 200 Tons (Nominal), each have been provided in SMP-2 for refining of
Steel.

Table 2-29: Raw Materials Requirement for SMP-2

Raw Materials Quantity in TPA
Hot Metal from Blast Furnaces 43,20,300
DRI from HBI Plant 14,40,100
Calcined Lime 300,000
Calcined Dolo 150,000
Ferro-alloys 50,000
Total 62,60,400
CSP Caster & Slab Caster

3 Nos. of Vertical CSP Casters (thin slab) and one number of single strand Thin Slab Caster (210 mm max.)
has been installed to hadle 50,00,000 Liquid steel.

Products Quantity in TPA

Liquid Steel 50,00,000

Thick Slab 14,12,100
Compact Strip Production (CSP) 35,00,000 HR Caoll

2.8.14 Steel Melt Shop -3 (BOF — 3 Nos.): Proposed

Based on the hot metal production from the Blast Furnace and the requirement of Slabs in new Hot Strip Mill,
the tentative production from SMS-3 will be around 6.0 MTPA liquid steel. BF-BOF process route has been
proposed for the production from Steel Melting Plant-3 (SMP-3).

To maximise the utilisation of the hot metal produced in the blast furnace and to maximize the inherent
advantages of largest heat size, higher size BOFs are envisaged for flat products. Accordingly, three (3) nos.
of Basic Oxygen Furnaces (BOFs) of capacity 350 tph, each have been envisaged. Out of which, any two
furnaces will operate at any point of time with required numbers of secondary metallurgy units and two twin
strand slab casters.

The production facilities will be adequately supported by necessary auxiliary facilities such as raw materials
unloading and storage, proportioning of raw materials, electric power receiving and distribution stations,
various utility facilities and distribution systems, water treatment and distribution system etc.

The base Charge Mix of the BOF for production of 6.0 million tons of liquid steel is as follows:
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Table 2-30: Charge-Mix of SMS-3

Description Specific consumption, kg/tls Annual requirement, TPY
Hot metal 938.2 5,629,100
DRI 66.2 397,400
Scrap 99.3 596,000

The total metallic requirement of SMS-3 will be met from hot metal from the Blast Furnaces, DRI from the
existing plant, lump ore, purchased scrap and plant return scrap. Accordingly, the tentative requirements of
crude steel and equivalent liquid steel in SMS-3 are given in the Table 2-31

Table 2-31: Raw Materials Requirement for SMP-3

Raw Materials Quantity in TPA

Hot Metal from Blast Furnaces 56,29,100
DRI from HBI Plant 397,400
Scrap (In-house + Purchased) 596,000
Iron Ore (as coolant) 120,000
Calcined Lime 390,000
Calcined Dolo 150,000
Ferro-alloys 84,000

Total 73,66,500

Steel making in SMP-3 envisaged with the following facilities:

Desulphurization of hot metal in transfer ladle by impeller stirring method.

Top oxygen blown BOF s with bottom inert gas blowing facilities for the production of low carbon steel, yield
improvement and reduction of slag FeO, associated material handling facilities, lance handling facilities, slag,
scrap, and liquid metal handling facilities.

Slag splashing for improvement of Convertor life.

Gas Cleaning Plant
Dry type Gas Cleaning Plant (GCP) shall be installed for cleaning of BOF gas, which is basically a process
requirement

Secondary Emission Control

Secondary emission would be generated mainly from charging and tapping operations. The secondary
emissions of the steel melt shop would be controlled by Air Pollution Control comprising of Doghouse with
collection hood, ID fan, bag filter and stack of appropriate height.

Ladle Refining Furnaces (LRFs)

2x350 Ton Twin Ladle Refining Furnaces have been proposed for refining of liquid steel produced in the
proposed SMP-3. The emissions from the Ladle Refining Furnace would be collected by fume extraction (FE)
system and routed to the overall secondary fume extraction system of the shop through ducts, to clean the
dust laden fumes.
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RH-OB Degasser

Secondary treatment of metal, 1 x twin vessel Ruhrstahl Heraeus Oxygen Blowing (RH-OB) (350 T) has been
proposed for close control of composition, degassing, temperature, and matching of the production schedule.
Fume extraction system with RH-OB will also be routed to the secondary fume extraction system of the Shop.

Slab Caster

The liquid steel produced from BOFs in SMS-3 is proposed to be cast through 2 x 2 strand slab casters
Continuous casting facility will have slag detection system, continuous tundish temperature monitoring
system, automatic mold level control system, quick SEN changing facility, breakout detection system, facility
for width adjustment within sequence, electro-magnetic stirring equipment etc.

Production of Slab from 2x2 Strand Slab Caster will be 5.91 million tons per annum.
2.8.15Rolling Mills

Hot Strip Mills -1 (Existing)

Existing Plant is having 1 no. of Hot Strip Mill (HSM) with for production of 4.5 million tons per annum Hot
Rolled Coil (HRC).

Hot Rolling Mill is provided with Reversing Roughing Mill with Vertical Edger, Coil Box, Finishing Mill, Runout
table and Down Coiler. The Roughing Mill and Finishing mills are composed of two work rolls (WRs), and two
backup rolls (BURs) supporting them. The finishing Mill has a major influence on the dimensional accuracy of
the strip thickness. The slab thickness is initially reduced in Roughing mill and final dimensions are achieved
in Finishing Mill. The existing Hot Strip Mill is having Coil Box in between Roughing and Finishing Mills to
retain heat and better rollability.

Reheating Furnaces

Slab from Continuous Caster enter into HSM after heating in the Reheating Furnaces. Two (2) nos. of
Reheating Furnaces have been provided with HSM-1. Natural gas and Corex gas is being used as fuel in the
Reheating Furnaces. After expansion Mixed Gas will be use.

Table 2-32: Raw Materials Requirement for HSM-1

Input Output
Slab from SMP-1 — 45,37,900 TPA
Purchased Slab — 30,600 TPA HRC - 45,00,000 TPA
Total Slab — 45,68,500

Compact Strip Production (CSP) Mill —(Existing)

The thin slab from Caster directly enters and heated in Three Tunnel Furnaces (each with a CSP Caster

strand). At the Exit of Tunnel Furnace, slabs run over a roller table equipped with side guides through a
Hydraulic Emergency Cutting Device and a High Pressure De-scaler. After descaling, the thin slab passes
through 7 (seven) Mill stands where it is rolled down to specified final thickness.

At the exit of finishing mill, Online X-ray gauges for thickness & profile measurement and one width
measurement gauge are housed in Measuring house.

The strips are cooled under laminar bank of water before coiling in down coiler. Prior to handling in the yard,
the coils are strapped, weighed and marked online.
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The tunnel furnaces are using Corex Gas + NG currently and will switch over to Mixed gas after expansion.

Table 2-33: Raw Materials Requirement for CSP

Input Output
Liquid Steel from SMP-2 - 35,66,400 TPA HRC - 35,00,000 TPA

Plate Mill (Existing)

Plate Mill for production of 1.5 million tons per annum has been installed. Slabs from SMP-2 is first heated in
the Reheating Furnace before entering to the Plate Mill

Reheating of Slab

Slabs will be transported by overhead crane and placed onto the Reheating Furnace (RHF) approach table.
From there the slabs will be transported via the roller table onto the RHF entry table. Once the slabs have
been correctly aligned the slab charging device will lift the slabs and place them down on the RHF skids. A
maximum of two slabs can be charged into the RHF in one cycle, side by side, to give a double row in the
RHF.

The RHF is a walking beam type; the slabs are lifted and walked forwards on each cycle of the RHF. The RHF
is split into two zones, initially the slabs are heated up to the required temperature in the heating zone, the
slabs then pass through a second, soaking zone. The soaking zone allows the slabs to achieve a constant
temperature through the volume prior to RHF dropout. Once the slabs reach the exit end of the RHF they will
be at the correct temperature with a homogenous temperature profile. When the mill is ready to receive the
next slab the RHF door will open and the exit discharge device will lift the slab out of the RHF and place it
down on the RHF exit table. The discharge device is split into two to enable a single slab to be lifted out from
the double row in the RHF. The slabs are dropped out of the RHF at an appropriate time to ensure the
minimal gap time at the mill is maintained.

Descaling of Slabs

Once the slabs have been placed on the RHF exit table they will be transported via a roller table into a
primary descaling unit (PDS). During the reheating process the slabs will develop an oxide layer (scale), which
if not removed, will be rolled into the surface of the product causing surface defects and reduced product
quality. In order to ensure optimum product quality, the slabs are descaled to remove the oxide layer.

The PDS unit consists of four headers (two top, two bottom) with nozzle jets delivering water at high pressure
and suitable flows. Two of the headers are operational and two of the headers are standby headers, although
both can be used simultaneously if required. The headers are enclosed in a descaler hood to contain the
water and scale. Once the slabs are descaled, they are transported to the mill area via roller table.

Rolling

Mill stand area briefly the equipment comprises, a turnable either side of the mill stand, a modern four high
mill stand with automatic gauge control cylinders (AGC), work roll bending and quick work roll change
facilities. Slabs arriving at the entry turn table from the PDS are either rolled directly into the mill bite for the
first pass of the rolling schedule or if required turned prior to entering the roll bite.

Slab turning serves three purposes: The main purpose is to develop product width from a slab, which cannot
be cast at the full required width. Plates are turned and rolled out for width, before being turned back and
rolled out to the final length. The second purpose for plate turning is to improve the homogeneity of the slab
by rolling the microstructure in different directions this improves the micro structural texture of the plates and
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consequently improves final plate properties. The final purpose is to give a benefit in product yield correct use
of a plate turning strategy results in improved square ness of the rolled plate length, reducing the
requirements for plate trimming and thereby improving the productivity of the plant. Generally known as plan
view Rolling (PVR).

Although the PDS is effective at removing the primary scale built up during the reheating process, secondary
scale will reform between the PDS and the mill and also between consecutive passes on the mill, until the
piece temperature has dropped sufficiently. To avoid secondary scale being rolled into the plate surface the
mill is equipped with secondary descaling headers on the mill stand. The secondary descaling system is used
on the ingoing passes and in the same way as the PDS delivers sufficient volume of water at high pressure
onto the product.

When the hot plate from the mill is passed through the laminar cooling system, stress can be set up in the
plate, which lead to buckling of the plate. The hot leveller relieves these stresses by a sequence of reversals
above the yield point of the material. The hot leveller processes the rolled plate length up to a maximum
gauge of 100 mm under load.

In front of the cooling banks, a hot plate marker is located. This is intended for marking plates of gauges
above 50 mm, which will be taken off onto cooling bed of the heavy plate cooling transfer device. Plates
being processed on the shear lines will be marked on the shear lines. The walking beam type cooling beds are
designed to allow the plates to cool as they are slowly transported from one end of the bed to the other. The
cooling beds are designed such that either bed can be used for any of the product.

From the ultrasonic testing area, the plates are transferred via roller table to the static crop shear. The
purpose of this shear is to divide rolled plate lengths into lengths approximately equal to the final plate
length. This has advantage of improving yield from the side trim shear by reducing the effect of camber in the
rolled product. The shear is also capable of taking head and tail crops if required.

Once the product has been processed on the static crop shear, as required it will be transported to the double
side trim shear (DSTS) and slitting shear. The double side trim shear is capable of cutting material up to 50
mm thick.

Working in tandem with the DSTS, the slitting shear can be used to divide a rolled plate along its length to
produce plate lengths with a minimum width of 900 mm.

Once plates have been side trimmed, they are transported by roller table to the divide shear. At this stage, if
required, a sample piece can be cut. Once the reference cut is made the plate is moved forwards to cut the
first final plate length. If multiple final plate lengths are produced then the last cut is a tail end cut on the last
piece. A plate marker & stamper is provided after the divide shear to mark or stamp each final plate with a
unique identification mark.

At the end of the shear line a plate pre-piler is provided for piling individual plates. The plate stacker can pile
a maximum of 5 plates or to 50 mm high, whichever is the lower value.

The stacker consists of a lifting device to lift individual plates up to a set of electromagnets; each plate is
lifted in turn until a complete pile is made. Once the pile is complete the lifting device rises to support the pile
and then lowers the pile back down to the roller table. The pile is then transported to the dispatch area. For
the anticipated product mix, the major part of quality plates can be produced without the use of a cold
leveler, which is the case in nhumerous plate mills. However, as the requirements for tight flatness tolerances
are constantly increasing. VAI recommend the installation of such equipment. This would be located on a
parallel line after the plate marker in the shear line, with a plate transfer to move the plates to the cold
leveller.
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Heavy plate with gauges above 50 mm cannot be processed on the shear lines, which have a maximum
cutting capability of 50 mm. Plates above this gauge will therefore be transferred onto the heavy plate cooling
bed. Once the plates are at the exit of the transfer they will be lifted and placed on cooling grids to cool to
ambient temperature. Once cooled, these plates can be stacked in the storage area and then processed
through the flame cutting machine as required.

Heat Treatment

For enhancing the product quality and to cater high quality plate market, thin plates are further processed
through thin plate heat treatment line. Heat treat line consists of normalizing line (normalizing furnace) and
hardening line (Austentising furnace, quenching box and tempering furnace).

As per heat treatment requirement plates are transferred to heat treatment area, where all the plates are
processed through in line shot blasting machine. The shot blasted plates are then lifted by hi speed piler
defiler crane and placed on two heat treatment line as per requirement. Plates are centered with the help of
lifting and centring device.

In the normalizing line the plate is heat treated for removal of internal stress by heating and then cooling it in
normal atmosphere The Normalizing furnace is roller hearth type furnace of 70mtr in length. Natural gas is
used as fuel for heating the plates up to 980 C through Self recuperative radiant tube burner (indirect
heating). Here nitrogen act as protective atmosphere. The hot plate out from furnace is then cooled in the
atmospheric temperature to get the desired mechanical properties.

In the Hardening line the plate is first heated to elevated temperature around 980 C in Austentising furnace
then it is cooled in very quick time with the help of water sprayer in Quenching box the plate out from
quenching box is the heated to 750 C in tempering furnace. Afterward the plate is cooled in atmospheric
temperature.

The Austentising furnace is also roller hearth type furnace of 43.5 mtr in length. Natural gas is used as fuel
for heating the plates up to 980 C through Self recuperative radiant tube burners (indirect heating). Here
nitrogen act as protective atmosphere. The quenching furnace is roller type furnace of 26.22 mtr length, here
water sprayer is used to cool the plates quickly. For this furnace is divided in three zones, high pressure,
medium pressure and low-pressure zones, the plate is first pass-through high-pressure zone where the
cooling rate is high after that the plate is taken to low pressure zone where plate is cooled slowly. The plate
out from quenching furnace is taken to tempering furnace which is also roller hearth type furnace of 64 mtr in
length. Natural gas is used as fuel for heating the plates up to 750°C through direct heating

The pales out from both heat treatment lines are then sent to piler station where it is piled and stacked as per
the requirement.

Table 2-34: Raw Materials Requirement for Plate Mill

Input Output
Slab from SMP-2 — 14,12,100 TPA
Purchased Slab — 103,100 TPA HRC - 15,00,000 TPA
Total Slab — 15,15,200

Out of total 15,00,000 TPA Plate production, 335,000 TPA will go to the LSaw Plant and remaining 11,65,000
TPA will be sold in the market

CRM Complex (Existing)
Pickling Line
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Pickling is the one of the main essential activities of cold rolling & galvanizing process. CRM Complex has
following Pickling Lines:

Pickling line -1 - 0.6 MTPA
Pickling line -2 - 0.8 MTPA
Pickling line -1 - 0.5 MTPA

The main objective of pickling is to remove the scales on the surface of the Hot Rolled Coil.

One (1) number semi continuous pickling line #1 of capacity about 0.6 MTPY equipped with shallow tanks is
provided for pickling of HR coils before being rolled in the mill.

One (1) number continuous pickling line #2 of capacity about 0.8 MTPY equipped with in line electrostatic
oiler and trimmer & chopper is provided for pickling of HR coils before being rolled in the mill. Both pickling
line used Hydrochloric (HCL) acid as pickling agent.

One (1) number pickling line #3 of capacity 0.5 MTPA is provided for pickling of wider HR coils specially to
cater the requirement of wider HRPO market of AMW & other vehicle manufacturing industry of the same
kind.

In this process the strip, emerging from entry section enters Pickling section consisting of three tanks
separated by squeeze roll stand. The Pickling tanks are shallow granite troughs specially designed to support
and guide the strip during all phases of operation. Hot dilute Hydrochloric Acid (HCI) is circulated in each of
the section from individual recirculation tanks through heat exchangers to make up the lost heat during the
process.

When the strip passes through the pickling tanks in the presence of HCI, oxide layers on the strip will get
dissolved in the acid and the strip emerging from the pickling tank passes through the rinse concentrate tank
where hot water is circulated from a collection tank and sprayed on the strip.

The strip emerging from the rinse concentrate chamber passes through a five-stage hot rinse section where
rinse water is cascaded from exit side chamber to entry side chamber through simple overflow system. Acid
carried over along the strip will be cleaned in this rinse section and finally acid and oxide free strip will enter
the drier. Waste pickle liquor from existing as well as proposed pickling line will be taken to Acid Regeneration
Plant (ARP), where acid is regenerated and reuse in the system.

Due to heat contained in the strip, carry over water duly squeezed dries quickly. The dry strip is oiled and
wound under the tension on the re-coiler and this coil is known as Hot Rolled Pickled Coil.

The hot acid evolves certain number of fumes. These fumes are sucked from the tanks with high-pressure
suction blower and passed through to a water-scrubbing tower where they are washed to clean the HCI
fumes. The pickling tanks, rinse tanks and acid recirculation tanks are connected to the system to ensure that
no acid & acid fumes escape into the atmosphere. The final emission from the scrubbing tower will be less
than the GPCB norms, 20 mg/Nm3 of HCI - stringent norms given by GPCB though EPA Norms would be 35
mg/Nm3 - and is released through a stack to the atmosphere.

Cold Rolling Mill

CRM Complex has two Cold Rolling Mills. A reversing mill 6-HI Combination Reversible UC Mills (supplied by
Hitachi, Japan) of capacity of 0.2 MTPA MTPY is used for the cold reduction of low carbon hot rolled pickled
material and the temper rolling of the cold rolled annealed material to thinner gauge coils. The mill housings
are of single piece and closed top design. The mill is equipped with advance roll cooling and hydraulic side
shifting quick roll changing facilities and
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One (1) number five stands tandem mill (4-HI Tandem Mill supplied by VAI) with capacity of 1.0 MTPA is
provided for reducing the pickled coils to thinner gauge coils. The main objective of cold rolling is to achieve
lower thickness with better tolerance, better shape and surface on the material. An arrangement of
accumulator with steering roll & roll coolant system with filtration unit is also provided.

Facilities proposed under Modification

The CTCM at existing CRM Complex is not capable of rolling grades more than 450 MPa Yield Strength steel
due to 4- High design of the mill. Therefore, it is envisaged to install a Pickling cum Tandem Cold Mill for
producing high strength steels of yield strength 450-1300 MPa.

One (1) number five stands 4-hi CTCM is provided for rolling of HR pickled coils into required thinner gauge
CR coils. The mill had an initial four stands and had a capacity of about 0.85 MTPY with mill speed of 700
MPM. In recent past, the mill has been converted from four stands to continuous tandem configuration by
adding fifth stand, flash butt welder and in line strip accumulator. This upgradation enables the mill to
produce about 1 MTPY of CR coils with mill speed of about 1000 MPM

Proposed facilities for new CRM Complex will produce the following products:

e Cold Rolled Full Hard Coils

¢ HRPO Coils

e Galvanized (GI) Coils, ZnMg Coated Coils

e Galvannealed (GA) Coils

Cold Rolled Continuous Annealed Coils (CRCA)

Continuous Galvanizing Line #4 is proposed to be installed to produce ZnMg Coated steel strip which finds
application in high corrosive environment. Continuous Galvanizing line #3 (CGL-3) and Continuous Annealing
Line (CAL) for GA product are proposed to be installed to produce the entire range of automotive steels which
are required for car body manufacturing and for white goods applications.

Pickling Line coupled with Tandem Cold Mill (PLTCM)

One (1) number Pickling line coupled with tandem cold mill is provided for pickling and simultaneously rolling
into required thinner gauge CR coils of high strength and automotive grade. PLTCM will have decoupling
arrangement to produce HRPO coils. It has been briefed that the line will have a capacity of 2.2 MTPA for
both pickling and rolling operation.

Continuous pickling line no. 4

One 1670 mm continuous pickling line with turbo flow concept along with HCL regeneration plant with
modern technology has been envisaged for pickling of HR coils. The capacity of this line will be 1 MTPA.

2.8.16 Pipe Plant (Existing)

AMNSI Pipe Plant comprises one unit for Longitudinal Submerged Arc Welded (LSAW) Pipe with capacity of
3,30,000 TPA; conventional type Helical Submerged Arc Welded (HSAW) pipe unit of capacity 3,00000 TPA.
Each of these units produces pipes in the length up to 12.2 meters. These facilities are augmented by
external coating unit of capacity 2 million Sgm and an internal coating facility of capacity 1 million sqm. The
USP of the plant lies in the integration with the raw material producing steel plant and plate mill at the
operating level. This provides us with the ultimate control on the quality of the raw material and in turn very
strong process control throughout the manufacturing process (Ore to Finished Pipe) from a customer point of
view.
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LSAW Pipe Mill

Hot Rolled plates, after inspection are subjected to Ultrasonic testing followed by edge milling operation to
precise width and adequate double bevel. The plate is rolled in a 3roll bending machine, followed by post-
Bending to impart the required edge profile to the bent plate and subsequently the plate is tack-welded at
root using Gas Metal Arc Welding process. The welded pipe is washed and then transferred to the end facing
machine to make the pipe ready for inspection and testing. Various tests as per applicable standards are
carried out on the pipe viz. Real-Time Radiography (RTR), Hydro-static testing. Ultra-sonic testing, X-
ray/RTR. Visual & dimensional inspection and mechanical and chemical testing.

Spiral Pipe Mill

Spiral Pipe Mill Hot Rolled Coil is first inspected for any lamination using the Ultrasonic Testing Equipment. It
is then mounted on the de-coiler & is fed through a series of rollers to flatten and level it, followed by
bevelling at both the edges. The bevelled coil is then fed by drive rollers to the formation table where the
pipe is formed & followed immediately by inside welding. Then outside welding is performed and transferred
to bevelling machine. The finished pipe is then tested by hydro tester as well as other non-destructive testing
machine to ensure that all pipes attain desired quality levels Coating Line.

In the multi-layer coating process pipes are blast cleaned and covered with a composed coating of three or
more individual layers viz. fusion bonded epoxy coating or anti-corrosion layer followed by an adhesive layer
and the top layer which provides the mechanical protection to the pipe. Depending on the pipe diameter, grit
blasting is either accomplished by the air blast method or by a blast turbine. The lining is done by means of
airless liquid spray coats (cold- or hot applied) or by Fusion Bonded Epoxy (FBE).

Coal tar Enamel coating begins by the pipe being shot blasted to required standard. A synthetic primer is then
applied on the steel surface a primer application station, depending upon the production planning control. The
pipe is then flooded with hot melted coal tar. Instantly after the initial flooding, the pipe is wrapped with a
fibre glass inner wrap. The pipe is then covered by a wrap of reinforced outer wrap. The pipe is then water
quenched and is ready for final inspection. The details of which are as below:

e Coal Tar Enamel Coating of 1,500,000 Sq. M
e Layer PE Coating of 2,000,000 Sgq. M
¢ Liquid Epoxy ID Coating of 1,000,000 Sq. M

Configuration of Pipe Mill Division Plants

Table 2-35: Raw Materials Requirement for Pipe Mill

Input Output
HR Coil from HSM-1: 316,000 TPA H saw Pipe — 300,000 TPA
Plates — 335,000 TPA L saw Pipe — 330,000 TPA

Hot Strip Mill -2 (Proposed)

It is proposed to install a semi-continuous Hot Strip Mill for a production of about 6,000,000 tpa of Hot Rolled
Coils (HRC). Considering the above yield figure, about 6.12 MTPA of slabs will be required for the

production of 6.0 MTPA of Hot Rolled Coils, of which 5.91 MTPA slab will be used from SMP-3 and 0.21 MTPA
slabs shall be procured.

One of the objectives of AMNSI is the production of all grades of flat steel, including auto-body grades having
high yield strength. Considering the same, conventional slab caster with downstream HSM has been
considered for flat production instead of the compact strip production or thin slab casting and rolling, which

KADAM ENVIRONMENTAL CONSULTANTS | JuLY 2022 155



M/s. ARCELORMITTAL NIPPON STEEL INDIA ~ EIA REPORT FOR EXPANSION OF INTEGRATED
LIMITED STEEL PLANT FROM 9.6 TO 15.6 MTPA PROJECT DESCRIPTION

has some grade restrictions. Based on the product-mix and the production programme, the mill with following
features has been envisaged:

Major equipment and facilities of the mill will include slab yard equipment, walking beam type slab reheating
furnaces, high pressure water descaling system, slab sizing press, roughing mill with attached edger, seven
finishing mill stands, run-out roller table with laminar cooling water system, hydraulic down coilers and coil
conveyors.

Coil strapping, weighing and marking machines will be provided along with coil inspection, storage and
handling systems.

Four (4) nos. of Walking beam type slab Reheating Furnaces have been proposed. Reheating Furnace will use
mixed by-product gas as fuel. Burning of the gases would give rise to the emissions of particulates, CO2 and
NOx. NOx emissions would be controlled by optimising the excess air supply and proper burner design. In
addition, fume extraction (FE) system would be installed. The flue gas, which is fairly clean, would be vented
through a stack of adequate height.

The HSM will be designed for rolling low, medium and high carbon steels, API grades, IF steel, dual-phase
and multi-phase steels, high strength low alloy steel, AHSS and complex phase.

Additionally, the mill will also be provided with roll shop equipment, cranes, power distribution system and
electrics, recirculating water system and utility services, i.e. fuel system, compressor, chiller plant etc.

Table 2-36: Raw Materials Requirement for HSM-2 (Proposed)

Input Output
Slab from SMP-3 — 59,10,000 TPA
Purchased Slab — 212,400 TPA HRC - 60,00,000 TPA
Total Slab — 61,22,400

2.8.17 Air Separation Unit

Oxygen will be required for oxygen enrichment in the Blast Furnaces, blowing in Basic Oxygen Furnace (BOF)
or converting Hot metal, secondary refining, cutting of slabs in continuous casting plant, and for general
purpose use in various units of the steel plant. Nitrogen will be mainly required as carrier gas in Pulverised
Coal Injection, Bell less top equipment for Blast Furnace, DRI unit and also for occasional purging of fuel gas
pipelines and equipment. Argon will be required for shrouding in the tundish and mould in the continuous
casting plant, stirring in ladle.

Under the existing environmental clearance, AMNSI has permission to install Air Separation Plant of capacity
424,744 Nm3/hr. of gaseous Oxygen (9,427 TPD), under which Units for 360,544 Nm3/hr. has been installed
and 1x2200 TPD Unit for 64,200 Nm3/hr. of gaseous oxygen shall be installed under the proposed expansion.

Air separation: An air separation plant separates atmospheric air into its primary components, typically
nitrogen and oxygen, and also argon and other rare inert gases. The most common method for air separation
is fractional distillation. Cryogenic air separation units (ASUs) are built to provide nitrogen, oxygen and argon.

Cryogenic Oxygen Plant: A cryogenic oxygen plant is an industrial facility that creates molecular oxygen at
relatively high purity. Oxygen is the most common element in the earth's crust and the second largest
industrial gas. In steelmaking oxygen is required for the basic oxygen steelmaking. Today, modern basic
oxygen steelmaking uses almost two tons of oxygen per ton of steel. The cryogenic air separation achieves
high purity oxygen of more than 99.5%. The resulting high purity product can be stored as a liquid and/or
filled into cylinders.
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2.8.18Captive Power Plant
Existing

Natural Gas Based Power Plant

Under the existing environment clearance of the plant, AMNSI has permission to install captive power generation
facility for 604 MW, under which AMNSI has installed a 475 MW combined cycle Natural gas-based Power Plant
and 31 MW power plant. Remaining 1x48 MW by-product based power plant, under the existing EC has been
dropped and shall not be installed.

Natural gas being a very clean fuel does not cause any air pollution due to combustion. As can be seen from
the analysis report of flue gas emission all the parameters like particulate matter, sulphur dioxide and oxides
of nitrogen are well within the permissible limits specified by the MoEF&CC / GPCB.

Table 2-37: Existing Captive Power Generation

Plant / Unit Captive Generation
Natural Gas Based Captive Power Plant 475 MW
Natural Gas Based Power Plant 31 MW
By-product Gas Based Power Plant 40 MW
TRT with BF#1 10 MW
Total Captive Power Generation 556 MW

Proposed

Utilisation of excess By-product gases for Power Generation:

In the process of manufacture of steel in the CO-BF-BOF routes, a large volume of fuel gases are generated
from the Coke ovens, Blast furnaces and BOF shops. While these gases are used in various heating
applications, there will be a surplus amount of gases that can be used to produce power. The maximum
excess by-product gases available at the steel plant for power generation is given below:

Table 2-38: Excess Available By-product Gases for Power Generation

By-product Generation, N C9nsumption i!1 Balance availabl_e for
Gases cu m/hr various plant units, power generation,
N cu m/hr N cu m/hr
BF Gas 18,67,143 14,66,606 4,00,537
CO Gas 2,17,991 2,17,882 109
BOF Gas 70,455 70,287 168

In this, the surplus gases are burnt in a boiler to raise steam at high pressure which is used to generate
power. It can be seen that mainly BF Gas is available for power generation.

The generation of power from the surplus gases is an environment friendly option as it eliminates the use of
coal as the fuel for power generation along with its associated environmental problems like emissions of
oxides of nitrogen & sulphur and disposal of fly ash.

Top Pressure Recovery Turbine:

The process involved in iron making through Blast Furnace generates considerable quantities of BF gas. The
pressure energy in the BF gas will be recovered in top pressure recovery turbine (TRT). BF gas at a pressure
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2.5 - 3.0 kg /cm? (g) will be generated. A portion of this BF gas will be utilized for generation of steam to

fulfill the BF top recovery turbine

In-plant power generation potential from the by-product gases (BF gas, BOF gas and coke oven gas) and BF

Top Recovery Turbine are tabulated below:

Table 2-39: Proposed Captive Power Generation

Plant / Unit

Captive Generation

By-product Gas Fired Power Plant 200 MW
Top Pressure Recovery Turbines of BF #2 & 3 50 MW
Total Proposed Captive Power Generation 250 MW

The technical profile of the boilers for by-product gas-based power plants is given below in Table 2-40

Table 2-40 - Profile of Boilers

Unit Size

cum

Maximum continuous rating (MCR), tph 400
Nos. of boilers 2
Fuel to be used BFG, COG, BOF
Start-up fuel Natural Gas
Suspended particulate matter in flue gas at the outlet of chimney, mg/N 30

SOx emission

100 mg/N cu m

NOx emission

100 mg/N cu m

The technical profile of the turbo generators for by-product gas-based power plants is given in Table 2-41

Table 2-41 - Profile of Turbine and Generator

Unit Size
Output under turbine maximum continuous rating (TMCR) 100 MW
at generator terminals, MW (Approx.)
Nos. of turbines 2
Cooling medium for condenser Water
Condenser pressure, ksca 0.10
Circulating water temperatu:)eC at inlet/outlet of condenser, 34/42
Generator:
Rated output, MW 100 MW (Approx.)
Quantity 2 Nos.
Rated voltage, kV 11
Power factor (Lagging) 0.85
Frequency, Hz 50
No. of phase 3

Stator winding

Direct water cooled

Rotor winding

Direct hydrogen cooled
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2.8.19 Waste Heat Recovery based Power Plant

Existing

The existing 25 MW Waste Heat Recovery Power Plant is based on heat Recovery from the exhaust flue gases
which are coming out from the HBI Plant. For this purpose, the power plant is provided with one common
heat recovery steam generator (HRSG). The HRSG is provided with induced draft fan and stack. The ID fan
creates the necessary draft required for the flue gas from tap off point up to fan inlet.

Additional 20 MW power shall be generated from Coke Dry Quenching (CDQ) facility with CO Battery# 1 &2
after the commissioning of Battery# 1 & 2.
Proposed

Under the proposed expansion 100 MW power shall be produced from the Coke Dry Quenching (CDQ) facility
proposed with CO Batteries # 3,4,5 & 6

Table 2-42: Waste Heat Recovery Power Generation from Existing & Proposed Facilities:

Unit Existing Proposed
WHRB with HBI Unit 1 to 4 25 MW --
CDQ with CO Battery # 1 & 2 20 MW --
(Under installation EC 2016)
CDQ with CO Battery # 3,4,5&6 -- 100 MW
Total 45 MW 100 MW
Total Power Generation from WHRB 145 MW

The flow diagram showing the entire process description and mass balance is attached as Figure 2-1
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Figure 2-1: Proces flow diagram alongwith Mass Balance
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2.8.20 Water Requirement

Cooling water is required for steelmaking and casting which are heat intensive processes. Process water
losses will be compensated by adding make-up water of respective qualities.

For the existing plant, raw water is sourced from river Tapi and the requirement is around 145,838 KLD
(Approx. 32.08 million of gallons per day (MGD)). For the proposed expansion, additional requirement of raw
water will be around 81,600 KLD (approx. 17.95 MGD) which needs to be sourced from river Tapi. Hence total
water requirement after expansion will be around 227,439 KLD (approx. 50.03 MGD).

The water permission from the Narmada Water Resources Water Supply and Kalpsar Department Division
Surat for drawl of 87 MGD. is enclosed as Annexure 6

Hazira Industrial Authority (HAIA) has taken up a project for tertiary treatment of biologically treated sewage
water (Tertiary Treated Water or TTW) which will be supplied to various industries as make-up water. This
project is under implementation and water from TTW source will be gradually available at a later stage.
Hence to cater to the requirement of this expansion, the total raw water requirement has to be sourced from
Tapi river. Water withdrawal from river Tapi will be gradually reduced as ~ 75000 KLD TTW is made
available.

The raw water drawn from river Tapi will be treated in the raw water treatment plant (RWTP) to generate
make-up grade water. This grade of water will be supplied as make-up water to the various consumers of the
plant water system through the make-up water pump house. The sludge generated from raw water treatment
plant will be used for area levelling in horticulture.

Unit wise water requirement for the existing plant, and for the modification project and for the proposed
expansion is given below:

Table 2-43: Water Requirement for Existing Plant and at the end of Expansion

Water Reauirement fo Water Requirement at
Unit er Requir 3 d the end of Expansion Remark
Existing Units m3/day 3
m3/day
Industrial Water
31MW CPP will be
CPP 2649 0 relocated and water
accounted in Power
plant gas Based
WHRB 25 MW 2159 4318 I”C'”d'”?\,IY,VVHRB#ZO
*900 m3/day recycled
*
Blast Furnace #1 7308 6408 from HBI# 1-4
. 1096 m3/day recycled
Sinter Plant 1096 0 from BF#1
Jetty 3044 3044
HBI 1to 4 6863 6863
HBI 5&6 7921 7921
Other Ancillaries 3500 3500
Oxygen Plants 7619 7619
Lime Plant 240 240
SMP-1 13126 13126
HSM 8063 8063
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. Water Requirement at
Unit Water Requi reme3nt for the end of Expansion Remark
Existing Units m3/day 3
m3/day
CRM #1 2535 2535
CRM#2 -- 9696
Plate Mill 3564 3564
Pipe Mill 547 547
Corex 1 &2 4675 0
SMP-2 14986 14986
CSP Mill 6246 6246
Power Plant
Bhander 37634 37634
Coke Ovens #1&2 -- 11760
Expansion Projects
Coke Ovens#
3,4,5 &6 a 20520
Blast Furnace #3 -- 7680
, _ 1152 m3/day recycled
Sinter Plant #3 768 from BF#3
Sinter Plant #2 - 1200
Blast Furnace #2 -- 7680
Lime Plant #3 - 120
BOF with Caster -- 13920
HSM#2 -- 13920
RMHS & Others -- 3360
Chillar Plant - 3840
ASU New (Under _
EC16) 3000
Power Plant (Gas _ 12480 including relocated
Based) CPP 31 MW
Miscellaneous 720
Firefighting 720
Total Industrial 133775 237998
Water
Domestic Water
Drinking Water to 200 200
Plant
Drinking water to 880 880
plant
Drinking Wa_ter to 6027 6027
Township
Drinking water to 1555 1555
Plant
Drinking water to
Plant & CSR 3402 3402
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. Water Requirement at
Unit Water Requi reme3nt for the end of Expansion Remark
Existing Units m3/day 3
m3/day
Drinking water to _ 1680
plant
Total Domestic 12064 13744
Water
GRAND TOTAL 145839 251742
Recycled Water 0 27753
Total Make-up 145839 223989
Water
78150
Additional Make-up Water
P (3256 m3/hr.)
Additional raw water requirement at plant boundary 81600

(considering losses in reservoir and RWTP)

(3400 m?/hr.)

TOTAL WATER REQUIREMENT AFTER
EXPANSION

227,439 m3/day

After the proposed expansion there will be two Reservoirs for storage of water:

e HRC Reservoir — 3,60,000 cubic meters
e New Reservoirs — 2,50,000 cubic meters
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Figure 2-2: Water Balance Diagram for the Existing Plant
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Figure 2-3: Water Balance Diagram after 15.6 MTPA Proposed Expansion
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2.8.21 Reuse of Treated Waste Water (TWW) from Surat Municipal Corporation:

Based on Government of Gujarat Re-use of Treated Waste Water (TWW) policy ‘2018, the re-use of treated
municipal waste water for Industrial use is planned by Surat Municipal Corporation with the objective of
conserving fresh water intake from Tapi river and preserving water bodies from urban pollution.

Considering the magnitude of sewage generated in Surat city from 11 sewage Treatment plants, Surat
Municipal Corporation conducted a survey to identify the water intensive industries in the vicinity of city area.
Based on its proximity to STP locations, industrial areas were divided in to Zones / clusters.

The project will be implemented through Special Purpose Vehicle (SPV) mode for major Hazira Industrial
consumers. Hazira Notified Area Authority (GIDC) will be Nodal Agency for implementing this project. AMNSI,
Hazira has given concurrence to Hazira Notified Area Authority to participate in the project for utilization of
75,000 KLD of treated Waste water on payment basis.

AMNSI area falls under Bhesan cluster which is at a distance of 24 Km. From Bhesan to AMNSI, the treated
wastewater is supplied through 1219 mm diameter pipe line. The existing STP plant located at Bhesan was
based on conventional Activated Sludge process which is upgrade to Integrated Fixed Film Activated Sludge
Process (IFAS). Also new 100 MLD sewage treatment plant is under augmentation to Oxidation Ditch process
to Biological Nutrient Removal(BNR).

Table 2-44: Quality of the treated sewage parameters for Bhesan Sewage Treatment plant

S. No. Parameters Unit Treated Effluent
1 PH 6.9-7.5
2 BOD mg| <10
3 COD mgl <50
4 SS mg| <20

Figure 2-4: Detailed pumping scheme
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The entire project including tertiary treatment and treated wastewater supply pipeline network will be
implemented by SPV and the total cost of the project around Rs. 955 Crores for 185 MLD total capacity. All
the consumers will contribute the capital cost based on their registered demand. After commissioning of this
scheme, the raw water requirement for AMNSI from the current Tapi river scheme will be reduced
accordingly.

2.8.22 Waste Water Generation & Management

Total waste water generation from expansion units will be around 650 m3/hr, i.e. 15,600 cum/day (waste
water generation from the proposed Units are given in the Table 2-45

Table 2-45: Waste Water Generation from the Facilities Under the Expansion

Effluent water in
Sl. No. Plant Unit m3/hr

1. Coke oven by-product plant with CDQ PP 260
2. SMS 80
3. HSM 75
4, Power plant (Gas based CPP) 90
5. Air separation plant 30
6. Chilled water plant 30
7. Softening and DM plant regeneration waste 50
8. Treated sewage from new STP 35

Total 650

Waste water generated from the proposed expansion units of the plant will be treated in suitable treatment
facilities and recycled back to the process to attain ‘zero’ discharge, facilitating adequate re-use of water in
the respective recirculating systems, and economizing on the make-up water requirement.

A portion cooling tower blowdown generated from some facilities, viz. BF and SMS, will be directly used in
respective plant areas for applications viz. make-up to SGP, slag quenching, make-up to fire reservoir etc. The
cooling tower blowdown from some facilities, viz. COBP, ASP etc., will be directly used for dust suppression
sprinkler system at raw material storage yard. For various other plant units, different qualities of effluent
generated will be collected in a common tank and then transported to CETP, with designed treatment
capacity of 650 cu m/hr. and BOD Plants of capacities 137 cum/hr. and 275 cum/hr.

The permeate from CETP will be sent to BF and SMS as make-up to cooling tower. Reject generated in the RO
plant will be partly used after dilution for sprinkler type suppression at raw material storage yard and balance

will be fed to the evaporator-crystallizer. Sludge and salts generated in the CETP will be disposed at approved

TSDF.

Storm Water Management

Open type drain has been envisaged for the plant storm water drainage. The drains will be laid generally by
the side of the roads. Storm water run-off, collected through arterial and trunk drain as well as from the high-
rise buildings, will be collected in a storm water pond and pumped back to the raw water reservoir/treatment
plant.
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Figure 2-5: Schematic Diagram of 650 n¥’/hr. Proposed ETP
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2.8.23Sewage Treatment

For existing plant, there are three STPs to treat domestic effluent generated from plant and residence, one
with a capacity 480 KLD inside the plant premises and two numbers inside the township with capacities of
1000 KLD and 600 KLD. STP treated water will be used for gardening purpose.

Sewage generated from various expansion plant units will be treated in sewage treatment plants. Sewage
generated from the plant units located at the western side of the Hazira steel plant, i.e. BF-2, SMS, HSM,
power plant, ASP and other miscellaneous areas, will be transferred to a new sewage treatment plant of
capacity 1000 KLD, to be located in the north side of the plant through gravity type sewerage network.
Sewage lift pumphouse will be provided wherever required. Treated effluent from the sewage treatment plant
will be further treated in CETP.

Sewage generated in COBP, BF-3 and RMHS area will be treated in existing STP in township after
augmentation. Sewage from COBP plant will be transferred to the STP through sewerage network.

From balance areas, sewage will be transported through tankers.

Sewage generated from various expansion plant units will be treated in sewage treatment plants. Sewage
generated from the plant units located at the western side of the Hazira steel plant, i.e. BF-2, SMS, HSM,
power plant, ASP and other miscellaneous areas, will be transferred to a new sewage treatment plant with
capacity of 1000 KLD to be located in the north side of the plant through gravity type sewerage network.
Sewage lift pumphouse will be provided wherever required. Treated effluent from the sewage treatment
plant will be further treated in CETP.

Sewage generated in COBP, BF-3 and RMHS area will be treated in existing STP in township after
augmentation. Sewage from COBP plant will be transferred to the STP through sewerage network. From
balance areas, sewage will be transported through tankers
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Figure 2-6: Schematic Diagram for Proposed STP of 1000 m’/day (Generation 840 KLD)
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2.8.24 Power Requirement and Source

The power requirements of the steel plant will be met from the following two sources, namely:

e The captive power generation
e Grid power: NTPC Jhanor-Gandhar Power Plant through WRLDC grid.

Table 2-46: Power Requirement for the Existing and Proposed Facilities

SL. Average power in MW
No. Plant / Product Existing Propos_e d Total
expansion

1 HBI Plant (DRI Mod I to VI) 120 0 120
2 Blast Furnace (BF) 15 131 146
3 Sinter plant 9 35 44
4 Coke Oven (Recovery Type) 0 30 30
5 Air Separation Plant 130 37 167
6 SMS-1 (EAF 4 Nos.) 400 0 400
7 SMS-3 (BOF- 3 nos.) 0 61 61
8 SMS-2 160 0 160
9 Corex Plant 15 -15 0
10 Lime Plant (Lime/Dolime) 4 6 10
11 Plate Mill 35 0 35
12 CSP and HRC 80 81 161
13 CRM 30 0 30
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S1. Average power in MW
No. Plant / Product Existing Proposed Total
expansion
14 Pipe Mill 5 0 5
15 Auxiliary 35 44 79
16 Modification projects 125 125
Total 1163 410 1573
Captive Power Generation
The captive power generation units are given below in Table 2-47
Table 2-47: Captive Power Generation Units
Plant Unit Capacity
Existing
Gas Based Power Plant 525 MW
Gas based Captive Power Plant 31 MW
By product gas power plant 40 MW
TRT BF #1 10 MW
By-product Gas based Power Plant 48 MW*
(*Not implemented and it will be dropped)
Waste Heat Recovery Power Plant 45 MW#
(25 MW implemented + *20 MW to be implemented)
Proposed
By-product Gas Fired Power Plant 2 x 100 MW (Approx.)
(Proposed)
BF Top Recovery Turbine (Proposed) Proposed BF-2 x 25 MW (Approx.)
Coke Dry Quenching (CDQ) 100 MW (Approx.)
(Proposed)
Total Captive Power Generation 951 MW
Available Power from inplant Generation 810 MW

Power Balance

The power balance is given in Table 2-48. The power balance depicts the firm sent-out capability of the in-
plant power generating units. The TRT generator for BF-2 has been envisaged to be connected to BF-2 LBSS
which in turn connected to MRSS-3 while the TRT for BF-3 has been envisaged to evacuate power to existing
power distribution system through BF-3 LBSS.

The balance power demand that will have to be met from the respective grids is given below in Table 2-48

Table 2-48: Power Balance

Plant Unit MW

Power demand of steel plant for proposed facilities 410 (average)
Power demand of steel plant for existing facilities 1163
Total power demand 1573
In-plant generation available from generator installed 810
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Balance power 763
Power drawn from adjacent Third Party 243
Balance to be imported from Grid 520

2.8.25Fuel Requirement

Natural gas and the generated by-product gases, i.e. Blast Furnace (BF) gas, Coke Oven (CO) gas, Tail gas
and BOF gas will be used as fuel for various heating applications (BF stove heating, Rolling Mill Reheatiing

Furnaces, Sinter Plant, Calcination Plant etc.) of the steel plant. Balance available gases will be utilized for
steam and power generation in the Power Plant.

The by-product fuel gas generation and consumption figures for the project is given in the Table 2-49

Table 2-49: By-Product Gas balance

By-product Generation, N cu C9nsumption i!1 Balance availabl_e for power
Gases m/hr various plant units, generation,
N cu m/hr N cu m/hr
BF Gas 18,67,143 14,66,606 4,00,537
CO Gas 2,17,991 2,17,882 109
BOF Gas 70,455 70,287 168
Tailgas 30,000 29,950 50

Natural gas (NG) will also be required as sub-pilot/pilot fuel for flare stacks, for heating and cutting /slabs in
casters, and as a start-up fuel for furnaces/boiler, as fuel in different plant facilities and in DRI 1-6 as
reducing gas. For this purpose, approx. 3,60,000 Nm3/hour of Natural Gas of CV 8967 Kcal/Nm3 will be
required.

After expansion Gas balance is given in the Table 2-51

To store the various by-product gases coming out from the SMS, Blast Furnace and Coke Oven plants, BOF,
BF and CO gas holders of suitable capacities are required. These stored by-product gases will be utilized in
various process facilities in the steel plant. The required capacities of gas holders are given below in Table
2-50

Table 2-50: Gas Holders for Storage of By-product Gases

Holder Name Capacity (Cub. m) Remarks

BF Gas Holder 1,35,000 Existing
BOF Gas Holder 100,000 New
CO Gas Holder 50,000 New

Corex Gas Holder* 60,000 Existing

Tail Gas Holders 2 x 10,000 Existing

*Although the Corex Plant for steel production will be mothballed, its gas holder will continue to use as a
resource conservation measure and will store gas from other plants. However, the gas holder related
risks/consequences are covered in this report
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Table 2-51: Gas Balance after Expansion

AMNS{ HAZIRA - FUEE BALANCE AFTER PH-1

| | | |
GENERATION Calorific | | | |
Yield Production Value C. 0. Gas Blast Furnaces gas Natural Gas Tail Gas 1D Gas
Nm3 /T 000 tons Keal / Ncum M Ncum Nm3 / hr Geal M Ncum Nm3 / hr Geal M Ncum Nm3/ hr Geal M Ncum Nm3 / hr Geal M Necum Nm3 / hr Geal
1a. Coke plant {Dry coke basis) 434 4400 4300 1910 217931 8211280
2a, Existing Blast Furnace - 1 (relined) 1380 3000 970 4140 452857 4015800
2b. New 8last Furnace - 3 1443 4000 200 5772 687143 5194300
2¢. New biast furnace - 2 1443 4000 900 5772 687143 5194800
3. New SMS 93 6000 1750 558 70455 976500
4. Taif gas 1050 30000
Mg CY CO Gas for coke oven plant 4300
Avg CV of Natural Gas 2967
Avg of CV BF Gas (for Blast furnace - 1, 2 & 3) 918
Avg CV of tail gas 1050
Avg CV of LD gas 1750
|Tnta| Generation 1910 217981 8211280 15684 1867143 14405400 30000 558 70455 976500
No, of Production Specific
opearing D00 tons Consumption
CONSUMPTION days Geal / ton
1. Coke plant{Dry coke basis) 365 4400 0.935 183 21597 813520 3595 410345 3235161 0 0 0 0 0 0 o 0
2a. _Existing Sinter Plant 330 1480 £.023 2 198 6729 30 3754 27311 0 0 0 0 o o]
2b. Sinter plant under impl in existing plant 330 7000 0.015 5 510 20758 92 11581 82548 0 0 0 0 o 0o
3a. Existing Blast Furnace - 1 ( Stove ,bailer & PCI) 350 3000 8.730 o 0 0 2384 283855 2150000 0 0 0 0 4] o
3b. New blast furnace - 2 350 4000 0.400 ] 0 0 1742 207383 1567812 0 0 0 0 ] o
3b. New blast furnace - 3 350 4000 0.400 0 0 0 1742 207382 1567812 0 0 0 0 o 0
4. SMS Shop D
4a. Existing SMP -1 310 4600 0.050 o 0 0 0 0 0 26 3448 230000 0 ] o
4b, Existing SMP -2 320 5000 0.050 12 1624 53616 0 0 0 0 0 0 112 14612 196384
4c. New SMS 330 6000 0.036 1i 1360 46324 0 0 0 0 0 0 0 0 0 0 12242 o]
5a. Existing Tunnel Furnace 330 3500 0.183 103 13028 443673 214 27058 196827 0 0 0 0 ] 0
5h. New Hot strip mill 320 6000 0.290 244 31708 1047133 603 78559 542998 15 2014 0 0 ] o
Sc1. Hot Strip Mill { EXISTING) [By NG) 330 3600 0.134 )] 0 0 0 4] 0 54 6801 482978 0 ] 0
5¢2. Hot Strip Mill { EXISTING) (By MG) 330 4500 0.223 162 20396 694622 336 42362 308155 0 0 0 0 0 o]
6Ga. Existing LCP-1 343 412 0.860 0 0 0 0 0 0 39 4795 353976 0 0 0
6h, Existing LCP -2 343 515 0.860 71 8659 306498 348 17984 135972 0 0 0 0 0 0 0 [+ o}
6e. New LCP { 4 * 600 TPD) 345 828 0.860 36 4285 152715 0 0 0 320 38603 559365
6¢. New LCP {S00 TPD + 200 TPD) 345 242 0.860 17 2008 71507 0 0 0 12 1442 107081 17 2008 29102
7a. Existing Plate mill {8y NG 330 1500 0.137 ] 0 0 0 0 0 23 2888 205200 0 o o
7b. Existing Plate mill {8y MG) 330 1500 0.547 121 15260 519694 110 13882 100981 0 0 "] 158 19950 165908 20 2469 34217
8, Existing CRM 330 2040 0 0 0 0 0 0 20 2470 175417 0 o o]
9, Existing DRI 1 {Process - Only COG for reduction) 330 935 0.310 67 8500 289476 o o 0 o
9a. Existing DRI 1 {balance process & heating - Only NG) 330 935 2,147 0 o] 0 224 28262 2007168 0 0 o]
10. Existing DRi 2 {Protess- Only COG for reduction) 330 935 0.310 67 8500 289476 0 0 0 0 4] ]
10a. Existing DRI 2 (balance process & heating - Only NG) 330 935 2147 0 0 0 224 28262 2007168 0 o 0
13i. Existing DRI 3 (Process- Only COG far reduction) 330 935 0.310 67 8500 289476 0 0 0 0 0 o]
1%a. Existing DRI 3 (balance process & heating - Only NG) 330 935 2.147 )] 0 0 224 28262 2007168 0 4 [}
12. Existing DRI 4 {Process- Oniy COG for reduction) 330 1i69 0.248 67 8500 289476 o o o o v} s}
12a. Existing DRi 4 (balance process & heating - Only NG) 330 1169 2.20% 0 0 0 238 36347 2581329 0 0 0
13. Existing DRI 5 {Process- Only COG for reduction) 330 1870 0.237 103 13000 442728 0 0 0 0 0 0 ") 0 0 0 o o]
13a. Existing DRI 5 {Mixed gas for heating) 330 1870 0.467 141 17764 604588 292 36895 268350 0 0 0 0 o 0 0 o o
13b. Existing DRt 5 {balance process & heating - Only NG) 330 1870 1.634 0 0 0 341 43012 3054670 0 0 0
14. Existing DR{ & (Process- Only COG for reduction) 330 1987 0.223 103 13000 442728 0 0 0 0 0 0 0 0 0 0 o o]
14a. Existing DRI 6 {Mixed gas for heating) 330 1987 0.440 141 17764 604988 292 36895 268350 0 0 0 0 0 0 0 o 0
14b. Existing DR} 6 {balance process & heating - Only NG) 330 1987 1.675 0 0 0 371 46859 3327844 0 ] 0
15. Existing Pipe mill 300 630 0.017 1 166 10710
16. Existing BPOL 365 951 108593 8530081
17. Existing Rotary lime klin 350 1.300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18. Existing 19 MW/CPP-1 70000
19. New CRM#2 330 3020 0 0 0 0 0 0 81 10288 730642 0 0 0
20.  New granulation unit 350 951 0.020 4 526 19011 0 0 0 0 0 0 0 0 0 0 0 0
20. Line loss/vent 10 1090 41056 157 18671 144054 0 44 3106 79 10000 83160 3 352 4883
Total Consumption 1742 217882 7490194 11737 1466606 10636410 2894 353955 25814539 29950 471 70287 823950
Remaining Gas 168 109 721086 3947 400537 3625352 50 87 168 152550
Gas Available for boilers 168 109 721086 3947 400537 3625352 50 87 168 152550
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2.8.26 Energy

Specific Energy consumption of the plant is about 6.6 Gcal/ton of liquid steel. The plant has taken following
energy conservations measures under the proposed expansion project:

e Top Recovery Gas Turbines with Blast Furnaces for power generation by utilising BF gas pressure.
Approx. 50 MW Power will be generated from the proposed TRT installation

e Coke Dry Quernching with Waste Heat Recovery Boilers shall be installed. Approx. 100 MW power will be
generated from the proposed CDQ Facilities

e By-product gases shall be used as fuel in various applications in the plant. Balance by-product gases will
be used for power generation. Approx. 200 MW Power will be generated by utilising by-product gases.

e Pulverised Coal Injection proposed with the Blast Furnaces, which will reduce the frequirement of almost
equal quantity of Coke in the Blast Furnace, thus reduce the energy requirement of the plant.

e Hot air from Siter Plant will be utilised for heating of combustion air to save fuel and steam generation, to
be used in process.

e BF Stoves flue gases will be used for heating combustion air.

After the proposed expansion, specific energy consumption of the plant is expected to be around 6.1 Gcal/ton
of liquid steel.

2.8.27 Manpower Requirement

Estimated direct and indirect manpower required during operation phase, after the proposed expansion is
given in Table 2-52

Table 2-52: Manpower Requirement during Operation Phase

Details Direct Indirect Total

Existing Manpower 7,700 5,800 13,500

Manpower required for Modification Project 1,000 770 1,770
Manpower required for Expansion Project 1,750 5,250 7,000
Total Manpower requirement 10,450 11,820 22,270

The proposed project would engage in recruitment of local skilled, semi-skilled and unskilled workers thereby
contributing positively towards local employment and income.

Total manpower required for the proposed project during construction phase under direct and indirect
employment is 500 and 15,000 respectively.

Growth of indirect employment opportunities due to development of ancillary industries is also envisaged.

2.9 Land Requirement

The area requirement for the proposed plant has been minimized since the infrastructure and auxiliary
facilities are already existing. The existing plant area is 750.18 Ha and the total land required after proposed
expansion will be 824.82 Ha

Land required for proposed expansion: 147.17 Ha
It will comprise of the following:

65.73 Ha Forest land (Stage II clearance available & end use change under process)
8.91 Ha private land direct purchase from Land owners
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e 72.53 Ha area will be used from existing plant area

2.10 Infrastructure Facility

Infrastructure facilities such as rest room, sanitation facility will be provided in all the plant for the workers. A
separate area having facilities like truck parking, canteen/dining, rest room, wash room, first aid,
communication facility, ATM, safety training center, studio etc. is allocated for truck drivers

2.11 Capital Cost of the Project
Capital cost of the project is estimated as Rs. 35,145 Crores.
2.12 Description of mitigation measures incorporated into the project to meet

environmental standards, environmental operating conditions, or other EIA

requirements

The following mitigation measures have been envisaged for the proposed plant which will meet the relevant
environmental standards:

Sl.

No Unit Pollution Control Systems

Air Pollution Control System

HPLA System for charging emission control
Land based pushing emission Control
Hydrojet door and door frame cleaner

1. Coke Ovens Water seal AP Caps

Bag Filter system with Coal Crusher
Bag Filter system with Coke Crusher
Multicyclone with Bag Filter with Coke Dry Quenching

Dry type flue gas emission control (MEROS or Equivelent)
2. Sinter Plant Space dedusting
Bag filters for Material handling Areas

Dry type GCP with Dust Catcher
3. Blast Furnace Cast House dedusting system
Stock house dedusting sysrem

SMS Fume Extraction System with Dog House
4, (BOF) Dry type GCP
Bag Filter with Desulphurisation Unit

Bag filters with Kilns

5. Calcination Plant . ]
Bag Filters with Screens

Water Pollution Control Systems

1 Coke Ovens BOD Plant for Coke Oven effluent
2 For all Units CETP of 650 m3/hr.
3 For Western side of the Plant STP (New)of 1000 m3/Day.

Solid waste management
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Iicl;. Unit Pollution Control Systems
1. Coal Fines Coal Briquetting plant
Pellet fines, BF Fines and
2. process dust, lime fines and Micro pellet plant
ETP sludge
3. Mill scale Mill scale Brique plant
4, Steel slag Metal and flux recovery plant
5. HBi & DRI fines, BF Dust Magnetic separation + Ferrous briquetting plant
6. Lime stone chips Rotary kiln
Others
1 Raw Material Yard RCC flooring for all Stock Piles

2.13 Assessment of New & Untested Technology for The Risk of Technological Failure

Technology for production of steel through Blast Furnace, Basic Oxygen Furnace and Casting (BF-BOF-CCM)
route is well established and working in India and elsewhere in the World. Hence, there is no risk of

technology failiure due to the project.

2.14 Demolition and Relocation Plan

Details of Demoliion and Relocation due to proposed expansion is given in Table 2-53.

Table 2-53: Details of Demolition and Relocation

KADAM ENVIRONMENTAL CONSULTANTS | JuLY 2022

Qty. Qty.
i Elec-
sl. Relocatio Qty Structur Land : . -
—_ n/ Civil | al Scrap . tircal Debris Relocatio
No Facilities s . Filing, .
Demoliti | Debri (Steel m? waste | disposal plan n Plan
on s, m* | +Rebar) ’
Ton kg
Adequate
Size of
Water Land will be water
1 Reservoir Relocation 0 0 130000 0 IeveIIed_ YVIth reservoir
Filling demolition is plgnned
waste in
expansion
area
Debris will be
used to fill the | Relocation
Demolition of land, structural is not
Briquette scrap and other | required
2 house Demolition | 12000 600 0 1800 scrap shall be as
(Guest House) recycled. alternate
Electrical waste | facility is
(Lighting and available
Cables etc.)
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Qty. Qty.
S| Relocatio | Qty | Structur Land Elec-
) . n/ Civil al Scrap L tircal Debris Relocatio
No Facilities . . Filing, .
Demoliti | Debri (Steel m? waste | disposal plan n Plan
on s, m* | +Rebar) ’
Ton kg
shall be sold to
authorised
agencies for
recycling/dispos
al.
Debris will be
used to fill the
land, structural Turbine
scrap and other | and other
scrap shall be | equipment
recycled. shall be
Equipment shall | relocated
3 | CPP3IMW I polocation | 3000 | 1495 0 | 3400 | Dereused. | along with
power Plant Electrical waste other
(Lighting and waste
Cables etc.) heat
shall be sold to recovery
authorised power
agencies for plant
recycling/dispos
al.
Relocation
Debris will be is not
used to fill the required
4 San_tu_sthl Demolition | 4500 300 0 1200 land, structural | asitis an
Building scrap and other | abandone
scrap shall be d old
recycled. office
building
New area
for Slag
ueﬂiﬂin Civil debris shall queanrz:glng
5 q ng Relocation 500 1556 0 0 be used for .
processing I - processing
and filling :
area is Planed
in
expansion
Civil debris shall
be used for MRSS#2
land filling and | relocation
6 MRSS-2 Relocation 600 50 0 0 structural scrap | is planned
shall be in
recycled Expansion
: Debris will be All FG
7 | Marshaling | pelocation | 20000 | 1500 0 1600 | used to fill the | dispatch
Yard Shifting
land, structural shall be
KADAM ENVIRONMENTAL CONSULTANTS | JuLy 2022 178




M/S. ARCELORMITTAL NIPPON STEEL INDIA
LIMITED

EIA REPORT FOR EXPANSION OF INTEGRATED

STEEL PLANT FROM 9.6 TO 15.6 MTPA

PROJECT DESCRIPTION

Sl.
No

Facilities

Relocatio
n/
Demoliti
on

Qty
Civil
Debri
s, m3

Qty.
Structur
al Scrap

(Steel
+Rebar)

Ton

Land
Filing,

Qty.

Elec-
tircal
waste

4

kg

Debris
disposal plan

Relocatio
n Plan

scrap shall be
recycled.
Electrical waste
(Lighting and
Cables etc.)
shall be sold to
authorised
agencies for
recycling/dispos
al.

done
directly

from

Plant.

Nand Vihar
(Bachelor's
accommodatio
n) and
Academy

Demolition

2500

1500

15000

1200

Debris will be
used to fill the
land, structural
scrap and other
scrap shall be
recycled.
(Lighting and
Cables etc.)
shall be sold to
authorised
agencies for
recycling/dispos
al.

Unutilised
facilities

Administrative
building
Dismantling

Demolition

5000

2000

1500

Debris will be
used to fill the
land, structural
scrap and other
scrap shall be
recycled.
Electrical waste
(Lighting and
Cables etc.)
shall be sold to
authorised
agencies for
recycling/dispos
al.

Office
Staff will
be shifted

in Plant

Offices

10

Guest House
Complex

Demolition

3900

Debris will be
used to fill the
land, structural
scrap and other
scrap shall be
recycled.
(Lighting and
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Qty. Qty.
Relocatio | Qty | Structur Elec-
Sl. . Land . . .
. n/ Civil al Scrap o tircal Debris Relocatio
No Facilities . . Filing, .
Demoliti | Debri (Steel m? waste | disposal plan n Plan
on s, m® | +Rebar) ’
Ton kg
Cables etc.)
shall be sold to
authorised
agencies for
recycling
/disposal.
52,00 145,00 | 10,70
Total 0 9,001 0 0
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3 DESCRIPTION OF THE ENVIRONMENT

3.1 Study Area

The study area is considered within 10 km radius of the project site. Study area map of proposed project
showing land use of the area is shown in Map 3-1

3.2 Study Period

Baseline monitoring was carried out for 12 weeks from March to May 2021.

Additional one-month data for Ambient air quality was also collected at site and surrounding area from 23
Nov 2021 to 26™ Dec 2021 including Traffic survey.

3.3 Methodology

The guidelines given in the EIA Manual of the MoEF&CC and methodologies mentioned in Technical EIA
Guidelines Manual for Mettalurgical Industry prepared by IL&FS Eco smart Ltd. and approved by MoEF&CC is
followed for conducting the baseline environmental survey.

Field monitoring for meteorological conditions, ambient air quality, water quality, noise quality, Soil quality
etc. has been carried out, which constitutes major portion of the baseline environmental studies. In addition
to these important parameters, certain aspects like land use, socio-economic studies, Ecological and
Biodiversity studies etc. are covered during the study period.

3.3.1 Primary Data Collection by Environmental Monitoring
Primary data collected include:

Ambient air quality

Noise

Ground Water

Surface water quality

Soil quality

Land use pattern

Flora and Fauna

Socio economic Environment

Secondary Data Collection
This includes review of secondary/published information on:

Longterm Meteorological Data

Socio-economic profile

Sensitive areas such as biosphere reserve, forests, sanctuaries, places of historical, archaeological, tourist
importance, etc.
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3.4 Land use/Land Cover

3.4.1 Methodology Adopted for Landuse/Land Cover Study

The National Remote Sensing Agency (NRSA), Government of India, conducted a land use survey using
Remote Sensing Techniques in the year 1988-89 at the behest of the Planning Commission for classifying land
by visual interpretation techniques and digital techniques. NRSA’s output resulted in a two-level system of
classification, comprising seven primary land use / land cover categories. Some of these primary categories
required further delineation, leading to a second level of classification that resulted in further sub-categories.

This system of classification has been the basis for land use / land cover studies. Whilst these categories are
generally found relevant with respect to describing land use and land cover classes in the Indian context,
sometimes modifications are required, and made, to include additional sub-categories, which are more
relevant in describing the land use and land cover for a particular study. Such sub-categories are defined, and
are described in Annexure 12.

3.4.2 Secondary Data

Secondary data from Open series map by Survey of Indian and Satellite image from Google earth were used
as base maps for preparation of land use land cover map of the study area. OSM and satellite image for study
area is given as Map 2-3

3.4.3 Primary Data

The aim of ground truth studies is to confirm whether the interpreted land uses are correct thus improving
the quality of the output. It also allows interaction with local parties and stakeholders, thereby giving
background information on the land use.

Ground truth was carried out to check the discrepancy of the interpreted data. The survey consisted of
traversing the study area, cross-checking of identified features with those represented on the map.

Field notes were kept in the form of log sheets that recorded information pertaining to co-ordinates,
photographs and identified land uses. Additional features identified or remarks made against existing
interpretation were also recorded.

The field survey was carried out in the study area by Kadam’s land use and land cover Functional Area Expert
for quality check of the map.

GPS readings were taken during the surveys wherever it was felt that additional confirmation in interpretation
of the data and also observations of land features were noted. Additionally, spot checks were also done to
confirm the land use / land cover interpretation even where confidence of interpretation was high.

Table 3-1 enumerates the land features and its corresponding GPS readings of all the ground truthing
locations selected.

Table 3-1: GPS reading within study area

S. Location Latitude Longitude Land use{ !.anfl cover
No. (North) (East) Classification

1 Hazira Village 21°05'13.61" 72°38'23.04" Reserved Forest

2. Hazira Village 21°05'55.60" 72°39'0.38" Pond

3. Hazira Village 21°06'4.34" 72°38'36.45" Habitation

4 Hazira Village 21°06'9.75" 72°37'37.76" Vegetation Cover
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S. Location Latitude Longitude Land use{ !.anfl cover
No. (North) (East) Classification

5 Hazira -Suvali Road 21°0726.02" 72°38'24.89" Grasses

6 Hazira -Suvali Road 21°07'36.33" 72°38'39.50” Muddy area

7 Suvali Village 21°09'50.29” 72°37' 08.71" Beach

8 Dumas Village 21°06'25.20" 72°42'22.81" Mangroves

9 Dumas Village 21°06'20.00" 72°42'25.89" Habitation (School)

10 Danti Village 21°02'42.72" 72°44'6.60" Habitation

11 Hazira Village 21°06'9.05" 72°37'37.91" Intertidal area

12 Hazira Village 21°05'23.28" 72°37'48.99” Reserve Forest

13 Hazira Village 21°05'4.65" 72°3810.79" Industry (i\lgfg)i Container
14 Hazira Village 21°05'40.88" 72°37'37.89" Industry (Shell LNG)
15 Hazira Mangroves 21°07'42.1" 72°41'51.8" Forest

16 Gavier Lake 21°07'34.1" 72°44'02.0" Lake

17 Surat Airport 21°0723.6" 72°44'18.9” Airport

18 Cairn India 21°09'55.6" 72°39'02.2" Industry

19 L&T Howden Pvt. Ltd. 21°09'52.4" 72°39'02.3" Industry

20 L&T Heavy Engineering 21°09'25.5" 72°39'49.3” Industry

Land use and Land Cover Pattern of Study Area

The land use and land cover of the above mentioned study area covering various categories. The features
identified have been presented, considering the discussion provided in Table 3-2.

Table 3-2: Synopsis of Land use / Land cover Classification Used for the Project

S. No. Level 1 Classification Level 2 Classification
. o Residential / Commercial
1. Built-up Land or Habitation -
Industrial
. Crop Land/Fallow Land
2. Agricultural Land -
Plantations
3. Wastelands Land without Scrub
) Reservoir / Lakes / Ponds / Tanks
4, Water Bodies -
River
Scrub
5. Vegetation Cover Open vegetation
Close Vegetation
Open Forest
Dense forest
6 Forest
Forest blank
Scrub Forest
Mining
7 Others
Grassland

The images classified into the above-mentioned classes for different regions of interest are given in Map 3-1
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3.4.4 Key Findings

Residential / Commercial

The Built up area is mostly in settlements. Mostly the settlements are limited to village areas and more
precisely rural distributed habitants. Hazira is the main village with in study area along with Suvali, Dumas
and Mora. The habitation class covered 2.21 per cent of total study area.

Industrial Area

This level of class covers 6.06 per cent of total study. The project is nearby Hazira INA. Major industries seen
in study area near site are Cairn India, Adani Hazira Pvt. Port Ltd., Adani Wilmar Ltd. (Hazira), L&T group of
companies, Reliance Industries Limited, NTPC Kawas Power Plant, HPPL, KRIBHCO, Etc.

Agricultural Land

Crop Land/Fallow Land

The Crop/Fallow land within study area was 5.046 per cent of the study area which is the 2nd most observed
class after Industrial class on land.

Plantations

The Plantations land within study area was 0.26 per cent of the study area. Plantation of Nariyal, Neem,
Badam, Papaya, Khajoor etc. were observed.

Wastelands

Land without Scrub

The class, Land without Scrub was 3.66 per cent of the study area.

Mudfiat

The class, Mudflat observed within the study area covers 2.82 per cent.

Muddy Land

The class, Muddy Land covers 5.39 per cent of the study area.

Water Bodies

There were few ponds/reservoirs/lakes/tanks in the region having 1.24 per cent of the study area. Tapi River
is present on East to the project site flowing from North-East to South-East and then into Gulf of Khambhat
forming Estuary. River in the region covers 4.01 per cent of the study area.

Hazira Creek is observed in study area covering 0.531 per cent. A part of Arabian Sea (Gulf of Khambhat) is
also observed in the study area covering 51.09 per cent present on West and South of project site.

Vegetation Cover

Scrub

The scrub region was observed in the region covering 4.15 per cent of the study area.
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Open Vegetation

The open vegetation covers approx. 4.53 per cent of the study area..

Dense Vegetation

The dense vegetation covers approx. 1.62 per cent of the study area..

Mangroves

The mangroves covers approx. 2.53 per cent of the study area.
Forest

Open Forest

The open forest covers approx. 0.014 per cent of the study area.

Close Forest

The close forest covers approx. 0.147 per cent of the study area.

Scrub Forest

The scrub forest covers approx. 0.025 per cent of the study area.
Others

Saltpan

The saltpan covers approx. 2.034 per cent of the study area.

Airport

The airport covers approx. 0.713 per cent of the study area and is present to East of project site.

Aquatic Culture

The aquatic culture covers approx. 0.831 per cent of the study area.

Grassland

The grassland covers approx. 1.046 per cent of the study area.

Class Wise Area Statistics

The area statistics of these classes in the study area are presented in Table 3-3.

Table 3-3: Area Statistics for Land Use/ Land Cover Categories in the Study Area

Area, Level 2 Class

Area, Level 1 Class

S. Levell Level2 K K
No. Classification Classification Ha. ~ zm ~% | Ha. | ~ zm ~9%
1 Built-up Land or | oo cidential / Commercial | 1087 | 10.87 | 221 | 4068 | 40.68 | 8.27
Habitation 0
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Area, Level 2 Class Area, Level 1 Class
S. Levell Level2 K K
No. Classification Classification Ha. sz ~% | Ha. sz ~9%
Industrial 2981 29.81 6'8 6
Plantation 131 1.31 0'626
2 Agricultural Land T 04 2613 | 26.13 | 5.31
Crop Land/Fallow Land 2482 24.82 .6
Land without Scrub 1803 18.03 3'56 6
2.82
3 Wastelands Mudflat 1388 13.88 5 5843 | 58.43 | 11.88
Muddy Area 2652 | 26.52 5'5’9
Reservoir / Lakes / Ponds 1.24
/ Tanks 611 6.11 3
River 1974 19.74 4'21 2798
4 Water Bodies 0.53 5 279.8 | 56.89
Creek 261 2.61 '1
251.3 | 51.0
Sea 25135 5 99
Saltpan 1000 10.00 2'23
Airport 351 3.51 0';1
5 Others 0.3 2274 | 22.7 | 4.62
Aquatic culture 409 4.09 '1
Grass Land 514 5.14 1'g4
Scrub 2041 20.41 4'01 >
Open Vegetation 2232 22.32 4';35 3
6 Vegetation 162 6319 | 63.2 | 12.85
Dense Vegetation 800 8.00 .6
Mangroves 1246 12.46 2'253
Scrub Forest 12 0.12 0.;) 2
0.01
7 Forest Open Forest 7 0.07 4 91 0.9 0.19
Close Forest 72 0.72 0'71 4
49189. | 491. 491 | 491. | 100.
Total 71 | 90 [ 199 90 | 90 | 00

Pie chart showing area statistics for land use / land cover categories in the study area is shown in Figure 3-1
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Figure 3-1: Pie — Chart showing Area Statistics for Land Use / Land Cover

Others
5%

Vegetation
Cover
13%

Final Map Preparation

The proportional presence of different land uses and land cover in terms of statistical percentages was
derived for the study area. Appropriate legends were used to represent the various categories of land use and
land cover, and were then written on the prepared land use and land cover map. The map is attached as
Map 3-1.
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Map 3-1: Land use Map of 10 km radius of Study area
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