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1 INTRODUCTION 

1.1 Project Proponent 

Orient Paper & Industries Ltd (OPIL), an ISO 14001:2015, 9001:2015, 18001:2007 & 50001:2011 

certified unit of CK Birla Group is one of the major players in the Indian Pulp & Paper Industry. 

M/s Orient Paper Mills (OPM), Prop: Orient Paper & Industries Limited operates an integrated 

pulp & paper mill on the west bank of the River Sone at Village Amlai in Shahdol District in 

Madhya Pradesh which was installed in the year 1965.  

The company produces a wide range of writing, printing, and Tissue papers. It is also certified for 

FSC-COC (Forest Stewardship Council - Chain of Custody), denoting compliance with all norms 

related to wood based raw materials in paper production.  

1.2 Location of the Existing Facility 

The plant is situated at Village Amlai, Block Burhar, Shahdol Dist in the state of Madhya Pradesh 

(Figure 1-1). The plant is adjacent to the National Highway NH 78 and about 26 km distance from 

Shahdol and 420 km distance (aerial) from the State Capital Bhopal respectively. The total extent 

of the land is 1479 acres and out of the total area of the green belt and plantations comprise to an 

extent of 633 acres with well-developed lush green belt of tall eucalyptus trees, irrigated by the 

mill’s fully treated effluent  

Amlai is located at North Latitude of 23011’, East Longitude of 81035’ at about 500 m above MSL. 

There are no ecologically sensitive locations, viz. forests, biosphere reserves, sanctuaries, national 

parks, archaeological monuments etc. within 10 Km. area of the plant site.  
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Figure 1-1 Location of the Project Site 
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1.3 Existing Facility 

The existing facility is spreading in an area of 1479.16 Acres comprising of main plant and its 

supporting facilities, colony, water intake & treatment facilities and green-belt & plantation area. 

The existing facility is permitted and consented to produce about 1,00,000 TPA (~303 TPD) of 

writing paper and specialty tissue paper (45,000 TPA of writing/printing paper machine and 55,000 

TPA of tissue paper machines).  

In view of upgrading existing pulp mill, OPM obtained a fresh Environmental Clearance from 

MOEF&CC dated 28th January 2019. The proposal was appraised in the 2nd Meeting of the Re-

Constituted Expert Appraisal Committee on Industry –1 project which was held on 11th December 

2018.  

After detailed deliberations, the Committee recommended for environmental clearance for the 

proposed capacity enhancement by increasing Pulp production from 62,000 BD TPA to 90,000 

BD TPA by upgrading the existing pulp mill without increasing the permitted paper production 

capacity of 1,00,000 TPA under the provisions of EIA Notification. The EC letter for the pulp mill 

capacity enhancement was obtained on 28th January 2019.  

The chronology of all the ECs obtained for the existing facility is presented in the Table 1.1. 

Table 1-1 Chronology of the Existing Environmental Clearances (ECs) 

SI. No. EC No. Dated Details on Environmental Clearance 

1 

F. No. J-

11011/1142/2007-

IA-II(I) 

19thMarch 

2008 

Modernization, balancing and expansion of 

paper mill (85,000 TPA to 1,00,000 TPA) 

New Tissue Paper Machine of 59 TPD 

Upgradation of existing Bamboo/Hardwood 

pulping system by new Oxygen 

Delignification pulp production to 275 TPD 

Augmentation power generation 6 MW 

Extraction-condensing type Turbo Generator 

Set 

2 

Amendment of EC 

-F. No. J-

11011/1142/2007-

IA-II(I) 

18thAugust 

2008 

Amendment in capacity of power generation 

(Total 43 MW) 
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SI. No. EC No. Dated Details on Environmental Clearance 

3 

Amendment of EC 

-F. No. J-

11011/1142/2007-

IA-II(I) 

2nd 

December 

2010 

Modernization, balancing and expansion of 

paper mill (from 85,000 TPA to 1,00,000 

TPA)  

Captive Power Plant capacity from 43 MW to 

55 MW 

4 

Amendment of EC- 

F. No. J-

11011/1142/2007-

IA-II(I) 

17th 

October 

2016 

Enhancement of Tissue Paper Production 

from 25,000 TPA to 55,000 TPA by 

installation of additional 30,000 TPA Tissue 

Machine without increasing permitted Paper 

Production of 1,00,000 TPA 

The existing writing/printing paper machine 

was de-rated from the existing capacity of 

60,000 TPA to 45,000 TPA 

In house pulp generation was reduced to 

62,000 TPA  

5 

F. No. J-

11011/1142/2007-

IA-II(I) 

28th 

January 

2019 

Enhancement of Pulp Production from 

62,000 BD TPA to 90,000 BD TPA by 

upgrading the existing pulp mill and 

replacing existing Elemental Chlorine (EC) 

bleaching with Elemental Chlorine Free 

(ECF) bleaching without increasing 

permitted Paper Production of 1,00,000 TPA. 

The overview of the existing facility capacities is presented in the Table 1-2. 

Table 1-2 Overview of the existing facilities 

SL 

No. 
Description Units 

Existing 

Installed 

Capacity 

Existing 

Permitted 

Capacity as 

per EC 2019 

Remarks 

1 Products 

1.1 

Paper 

(Writing, 

printing and 

color) 

tpa 45,000 45,000 - 

1.2 Tissue Paper tpa 55,000 55,000 - 

1.3 
Total Paper 

Production 
tpa 1,00,000 1,00,000 - 

2 Pulp Mill 

2.1 
In house 

Pulp Mill 
BD tpa 93,500 90,000 

Four stage ECF bleaching 

(D0, Ep, D1, D2 - process) by 

replacing existing EC 
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SL 

No. 
Description Units 

Existing 

Installed 

Capacity 

Existing 

Permitted 

Capacity as 

per EC 2019 

Remarks 

bleaching was proposed as 

per EC 2019 

3 Steam Generation  

3.1 
Stoker fired 

boilers  

TPH 2x90 2x90 One boiler is standby 

3.2 CFBC boiler  TPH 1x100 1x100 Stand by 

3.3 AFBC boiler  TPH 1x150 1x150 In operation 

3.4 

Recovery 

Boiler steam 

generation 

TPH 70 70 

 

3.5 
Total Steam 

Generation 
TPH 500 500 - 

4 Captive Power Generation 

4.1 TG#1 MW 30 30 - 

4.2 TG#2 MW 25 25 - 

4.3 

Total Captive 

Power Plant 

Capacity 

MW 55 55 - 

5 Others 

5.1 
Producer Gas 

(PG) Plant 

Nm³/hr 4645 4645 - 

5.2 

Precipitated 

Calcium 

Carbonate 

(PCC) Plant 

(Slurry form) 

tpa 8000 8000 Utilizes CO2 gas from Lime 

Kiln Flue gas which is used as 

filler in paper manufacturing 

5.3 
Rotary Lime 

Kiln 

tpa 39,600 39,600 - 

6 Water and Wastewater 

6.1 

Water 

Allocation 

for withdrawl 

from River 

m3/day 36,000 36,000 

Water allocation from Water 

Resource Department, 

Madhya Pradesh is 12.46 

M.Cum/ annum (36000 

m3/day). About 5000 m3/day 

of fresh water is supplied to 

the nearby villages as the part 

of CSR activities. 

6.2 
Wastewater 

Treatment 
m3/day 20,500 20,500 - 
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SL 

No. 
Description Units 

Existing 

Installed 

Capacity 

Existing 

Permitted 

Capacity as 

per EC 2019 

Remarks 

Plant 

capacity 

1.4 Process Description in the Existing Facility 

The existing facility consists of chipper unit, chips grading and separation unit, chemical digesters, 

black liquor evaporation plant, solids firing (recovery boiler), re-causticizing unit, precipitated 

calcium carbonate (PCC) plant, lime kiln and coal gasification unit to supply fuel gas to the kiln. 

The paper machine area consists of four paper machines out which one is for Writing & Printing 

while three machines are for Tissue paper. In order to support the utilities, an RO and DM based 

raw water treatment plant, two number of stoker fired boilers, a Circulating Fluidized Bed 

Combustion Boiler (CFBC) and an Atmospheric Fluidized Combustion Boiler (AFBC) have been 

installed. Overview of the manufacturing process adopted at OPM is presented in Figure 1.2. 

Figure 1-2 Typical Manufacturing Process at the Existing Facility 
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1.5 Proposal for Modernization under section 7 (ii) of EIA Notification 2006 

OPM has obtained environmental clearance vide MOEF&CC letter dated 28th Jan 2019 to enhance 

the pulp production capacity from 62,000 BD-TPA (182 BD-TPD) to 90,000 BD-TPA (265 BD-

TPD) by adopting conversion of EC to ECF bleaching technology with minor modifications in the 

recovery section. No additional units such as boilers and power generation capacity etc were 

envisaged under the earlier proposal for which EC was granted. Rs. 40 Cr of budget was envisaged 

for adopting the ECF technology and other minor changes in the recovery section. A detailed EIA 

study was undertaken by Cholamandalam MS Risk Services, NABET accredited consulting 

organization. Public Hearing was conducted on 23.10.2018.  

However, during the detailed feasibility study phase, before obtaining Consent to Operate (CTO) 

for the commencement of project, it was discovered that by installing a new energy efficient 

recovery boiler with higher solids consistency, will provide better thermal energy efficiency and 

thereby will help to achieve thermal energy neutral status in pulp and recovery section.  

As a step towards increasing the energy efficiency of the plant, a new higher energy efficient 

recovery boiler is proposed which will increase the steam generation capacity for which the EC is 

sought under modernization under section 7 (ii). A new energy efficient recovery boiler of capacity 

600 BD-TPD of BL solids firing will be installed in place of existing old recovery boiler (480 BD-

TPD). The existing recovery boiler will be kept as standby.  

In order to further increase the thermal energy efficiency of the recovery boiler, the existing 

cascade type evaporator will be upgraded with high efficiency 7 effect evaporator to reduce the 

steam demand in the evaporator section by an order of 35%.   

Two additional digesters will be installed in order to achieve the above-mentioned thermal energy 

neutral operations in pulp mill and recovery section to increase the pulp mill capacity from existing 

installed capacity of 265 BD-TPD of pulp to 275 BD-TPD pulp to achieve consistent production 

with a plant load factor of 85 to 87%, while the annual pulp mill production will be maintained 

within the permitted level of 90,000 TPA. 
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1.6 Benefits of the Project 

• Achieving thermal energy neutral in the pulp mill and recovery section i.e. steam demand 

in the pulp and recovery section will be balanced with the steam generated from the 

proposed environmental friendly black liquor fired recovery boiler (biomass fired). 

• Reduction in coal consumption due to the increased steam generation from proposed new 

energy efficient chemical recovery boiler. 

• Reduction in Green House Gas (GHG) Emissions due to the reduced coal consumption 

• Better flexibility in operation of the plant. 
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2 PROPOSAL FOR MODERNIZATION UNDER SECTION 7 (ii) 

2.1 Overview of the Proposal 

OPM has obtained Environmental Clearance by MoEF&CC vide letter No F. No. J-

11011/1142/2007-IA.II(I) dated 28th Jan 2019 to enhance the pulp production capacity from 

62,000 BD-TPA to 90,000 BD-TPA by adopting conversion of EC to ECF bleaching technology 

with minor modifications in the recovery section.  

The proposal was appraised in the 2nd Meeting of the Re-Constituted Expert Appraisal Committee 

on Industry –1 projects which was held on 11th December 2018.  

No additional units such as boilers and power generation capacity etc were envisaged under the 

earlier proposal for which EC was granted. Rs. 40 Cr of budget was envisaged for adopting the 

ECF technology and other minor changes in the recovery section. A detailed Environmental 

Impact Study was undertaken as per the ToR granted by MoEF&CC vide File no. J-

11011/1142/2007-IA-II(I), dated, 17th April 2018 and Public Hearing was conducted on 

23.10.2018.  

After detailed deliberations, the Committee recommended for environmental clearance for the 

proposed capacity enhancement by increasing Pulp production from 62,000 BD TPA to 90,000 

BD TPA by upgrading the existing pulp mill without increasing the permitted paper production 

capacity of 1,00,000 TPA under the provisions of EIA Notification. 

However, during the detailed pre-feasibility study phase conducted by OPM before obtaining 

Consent to Operate (CTO) for the commencement of project, it was discovered that by installing 

a new energy efficient recovery boiler with higher solids consistency will provide better thermal 

energy efficiency and thereby will help to achieve thermal energy neutral status in pulp and 

recovery section. Therefore, OPM intends to seek EC for modernization under section 7 (ii) for 

the installation of new energy efficient recovery boiler and upgradation of pulp mill capacity 

without increasing the overall annual pulp production capacity beyond the permitted levels, before 

commencing the project. 
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This chapter illustrates the details of the proposal for which for modernization under section 7 (ii) 

is sought. 

2.2 Details of the Proposal 

The following is included in the proposal for modernization under section 7 (ii).  

1. Installation of the new energy efficient recovery boiler of capacity 600 BD-TPD of BL 

solids firing to increase the specific steam generation of recovery boiler from 70 TPH to 

81 TPH. The existing old recovery boiler will be kept as standby. 

2. Although there will not be any increase in annual pulp production capacity beyond the 

permitted level of 90,000 BD-TPA as per EC-2019, the existing pulp mill be upgraded 

from 265 BD-TPD to 275 BD-TPD to achieve consistent production with a plant load 

factor of 85 to 87%. 

3. Installation of a new street of wood chipper unit to meet the additional daily throughput. 

4. Installation of additional two digesters in the pulp mill. 

5. Installation of high efficiency Seven- Effect Falling Film Evaporator with lowest steam 

consumption to reduce the steam requirement in the evaporator. 

2.3 Salient Features of the Proposal for Modernization under section 7 (ii) 

Increase in coal tariff by about Rs. 800/- per ton due to changes in the coal supply scheme such as 

e-auction etc by the PSU coal companies, has prompted OPM to explore energy efficient practices 

at their existing facility. As an initial step, OPM has targeted to reduce the electrical energy 

consumption from current level of 465 kWhr/T of bleached pulp in the pulp mill plant to as low 

as 440 kWhr/T of bleached pulp by adopting various electrical energy efficient methods in next 

one year. The proposed project will help to reduce the overall electrical power consumption 

thereby reducing coal consumption.  

The salient features of the proposed project as presented as here under;  

➢ Improvement on steam generation due to the proposed new energy efficient recovery 

boiler section (i.e. from 3.6 T of steam per ton of BD- BL solids to 3.7 T/T-BD solids). 

➢ Achieving thermal energy neutral in the pulp mill section, which means, steam demand 

in the pulp and recovery section will be balanced with the steam generated from the 
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proposed environmental friendly black liquor fired recovery boiler (biomass fired). Hence 

no additional steam from the coal fired boilers will be drawn for pulp mill and recovery 

section operations 

➢ Reduced steam consumption in the evaporators by upgrading the existing cascade type 

evaporator with high efficiency 7 effect evaporator from current level of 0.25 T of steam 

per ton of evaporator feed to 0.16 T of steam per ton of feed. 

➢ Reduction in overall electrical power consumption by an order of 52 Million units per 

year in the plant. 

➢ Reduction in coal consumption by an order of 30,000 TPA. 

➢ No increase in the annual pulp mill production beyond the permitted level of 90,000 BD-

TPA (As per EC 2019) 

➢ No additional land requirement for the proposed project 

➢ No additional fresh water requirement beyond the permitted levels (As per EC 2019) 

➢ No increase in wastewater discharge quantities beyond the consented levels  

➢ Marginal decrease in air emissions due to reduced coal consumption in power boilers.  

2.4 Overview of the Plant Capacities 

The overview of the plant capacities (permitted levels as per EC 2019 v/s Proposal for 

modernization under section 7(ii) is presented in the Table 3.1. 

Table 2-1 Overview of the Plant Capacities during Post Project Scenario 

SL 

No. 
Description Units 

Existing 

Installed 

Capacity 

Consented 

Levels as 

per CTO-

2018 

Permitted 

levels as 

per EC-

2019 

Proposal for 

modernization 

under section 

7(ii) 

Remarks 

1 Products 

1.1 

Paper 

(Writing, 

printing and 

color) 

TPA 45,000 45,000 45,000 45,000 
No change from EC 

2019. 

1.2 Tissue Paper 
TPA 

55,000 55,000 55,000 55,000 
No change from EC 

2019. 

1.3 
Total Paper 

Production 

TPA 
1,00,000 1,00,000 1,00,000 1,00,000 

No change from earlier 

ECs granted. 

2 Pulp Mill 
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SL 

No. 
Description Units 

Existing 

Installed 

Capacity 

Consented 

Levels as 

per CTO-

2018 

Permitted 

levels as 

per EC-

2019 

Proposal for 

modernization 

under section 

7(ii) 

Remarks 

2.1 
In house 

Pulp Mill 

BD 

TPA 
93,500 62,000 90,000 90,000 

The existing pulp mill 

capacity will be upgraded 

from 265 BD-TPD to 275 

BD-TPD to achieve 

consistent production 

with a plant load factor of 

85 to 87%, however the 

annual pulp production 

remains same (90,000 BD 

TPA). 

Additional two digesters 

in pulp mill will be 

installed 

3 Steam Generation 

3.1 
Stoker fired 

boilers  
TPH 2x90 2x90 2x90 2x90 No change 

3.2 CFBC boiler  TPH 1x100 1x100 1x100 1x100 No change 

3.3 AFBC boiler  TPH 1x150 1x150 1x150 1x150 No change 

3.4 

Recovery 

Boiler steam 

generation 

TPH 70 60 70 83 

A new energy efficient 

recovery boiler of 

capacity 83 TPH will be 

installed. Existing 

recovery boiler will be 

kept as standby. 

3.5 
Total Steam 

Generation 
TPH 500 490 500 513 

Higher energy efficiency 

of the new recovery 

boiler will yield higher 

specific steam generation 

per ton of BL solids firing 

4 Captive Power Generation 

4.1 TG#1 MW 30 30 30 30 No Change 

4.2 TG#2 MW 25 25 25 25 No Change 

4.3 

Total 

Captive 

Power Plant 

Capacity 

MW 55 55 55 55 No Change 

5 Others 

5.1 

Producer 

Gas (PG) 

Plant 

Nm³/hr 4645 4645 4645 4645 No Change 

5.2 

Precipitated 

Calcium 

Carbonate 

(PCC) Plant 

(Slurry form) 

TPA 8000 8000 8000 8000 No Change 
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SL 

No. 
Description Units 

Existing 

Installed 

Capacity 

Consented 

Levels as 

per CTO-

2018 

Permitted 

levels as 

per EC-

2019 

Proposal for 

modernization 

under section 

7(ii) 

Remarks 

5.3 
Rotary Lime 

Kiln 
TPA 39,600 39,600 39,600 39,600 No Change 

6 Water and Wastewater 

6.1 

Water 

Allocation 

for 

withdrawl 

from River 

m3/day 36,000 36,000 36,000 36,000 No Change 

6.2 
Fresh water 

consumption 
m3/day 20,250 22,150 17,225 17,225 No Change 

6.3 

Supply of 

Fresh water 

to nearby 

villages as a 

part of CSR 

program 

m3/day 5,000 5,000 5,000 5,000 No Change 

6.3 
Wastewater 

generation 
m3/day 10,790 12,120 9265 9545 

Within the consented 

levels 

6.4 

Wastewater 

Treatment 

Plant 

capacity 

m3/day 20,500 20,500 20,500 20,500 No change 

2.5 Proposed Modifications in the Pulp Mill & Recovery 

As per EC-2019, it is proposed to adopt Elemental Chlorine Free (ECF) bleaching technology by 

replacing existing Elemental Chlorine (EC) based bleaching. No change in the pulp manufacturing 

process as against EC -2019 is envisaged. All the conditions specified in the EC-2019 will be 

adhered. 

However, OPM intends to enhance the overall thermal energy efficiency in pulp mill and recovery 

sections by adopting the various upgrades to achieve thermal energy neutral status in pulp mill and 

recovery sections and the same are explained in detail in this section. 

2.5.1.1 Wood Processing Section 

As per the EC-2019, the existing chipper house with 3 numbers of chippers were adequate to 

process the wood and bamboo. However, in the current proposal, in order to meet the additional 

daily throughput, a new street of wood chipper unit will be installed.  
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2.5.1.2 Digesting Section 

In order to achieve thermal energy neutral operations in pulp mill and recovery section additional 

two digesters will be installed to increase the pulp mill capacity from existing installed capacity of 

265 BD-TPD to 275 BD-TPD, while the annual pulp mill production will be maintained within 

the permitted level of 90,000 BD-TPA (As per EC-2019). 

2.5.1.3 Bleaching Section 

No modifications are proposed as against EC-2019.  

ECF Bleaching technology will be adopted.  

2.5.1.4  Recovery Section 

A new energy efficient recovery boiler of capacity 600 BD-TPD of BL solids firing will be 

installed in place of existing old recovery boiler (480 BD-TPD). The proposed new recovery boiler 

will be operated at a plant load factor of 85 to 87% with an average BL solids throughput of 523 

BD-TPD. Steam generation from the recovery boiler section will improve from 3.6 T of steam per 

ton of BD- BL solids to 3.7 T of steam per ton of BD- BL solids. This will help to increase steam 

generation from existing recovery boiler capacity of 70 TPH to 81 TPH, thereby the steam demand 

in the pulp mill section will become thermal energy neutral, this means, steam demand in the pulp 

and recovery section will be balanced with the steam generated from the proposed environmental 

friendly black liquor fired recovery boiler (biomass fired). Hence no additional steam from the 

coal fired boilers will be drawn for pulp mill and recovery section operations. After installation of 

new energy efficient recovery boiler, the existing old recovery boiler will be kept as standby. 

In order to further increase the thermal energy efficiency of the recovery boiler, BL solids 

concentration will be increased from current level of 65% to 70% w/w with enhanced calorific 

value of the BL solids that can help to generate more steam per ton of BL solids fired in the new 

recovery boiler. Higher solids concentration will lead to reduced moisture content and thereby 

lesser thermal energy loss through stack gases. This will be achieved by upgrading the existing 

cascade type evaporator with high efficiency seven (7) effect evaporator. The steam consumption 

in the evaporators will be reduced from current level of 0.25 T of steam per ton of evaporator feed 
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to 0.16 T of steam per ton of feed. This will further help to reduce the steam demand in the 

evaporator section by an order of 35%. 

The technical details of the proposed new recovery boiler as against the existing recovery boiler is 

presented in the Table 3.2. The details are further elaborated in the Chapter 3 of the report. 

 Table 2-2 Technical Details of Proposed new Energy Efficient Recovery v/s existing old 

recovery boiler 

2.6 Overall Material Balance  

The overall material balance for EC-2019 v/s Proposal for modernization under section 7(ii) is 

presented in the Table 3.3 and Figure 3.1.  

Table 2-3 Overall material Balance for EC-2019 v/s Proposal for modernization under 

section 7(ii) 

SI. 

No. 
Parameter Unit 

As per 

EC-

2019 

Proposal for 

modernization 

under section 

7(ii) 

Remarks 

1 
Peak paper 

production  
TPA 1,00,000 1,00,000 No change 

2 Pulp 
BD 

TPA 
62,000 90,000 

The existing pulp mill be upgraded to 275 

BD-TPD to achieve consistent production 

with a plant load factor of 85 to 87%. 

S.No. Particulars Unit 

Existing old 

recovery 

boiler 

Proposed new 

Energy 

Efficient 

Recovery boiler 

Remarks 

1 
Black Liquor Solids 

Firing Capacity 
TPD 480 600 - 

2 
Black liquor Solids 

Consistency 
% 65 70 

Energy efficient due 

to high firing solids 

% 
3 Steam Pressure Kg/cm2 65 65 No change 

4 
Temperature of 

Steam 
Deg C 450 450 No change 

5 Steam Generation TPH 52 81 
Improvement in 

steam generation 
6 Drum No’s Two Single - 

7 Cascade Evaporator   Yes No - 

8 Economizer  No Yes - 



 

Modernization under section 7(ii) of EIA Notification 2006 

Seven-Effect Falling Film evaporators and New Energy Efficient Recovery boiler 

(600 BD-TPD black liquor solids firing capacity) without increasing the overall 

pulp and paper/tissue production beyond the permitted levels as per the EC dated 
28th Jan 2019 

PJ-ENVIR- 2019221-2148 

Dated: March 2019 

Proposal for modernization 

under section 7 (ii) 

 

 

 
                                                    Page 19  

 

SI. 

No. 
Parameter Unit 

As per 

EC-

2019 

Proposal for 

modernization 

under section 

7(ii) 

Remarks 

3 Wood  TPA 2,40,000 2,40,000 

Daily Wood consumption @ of 85 to 87% 

plant load factor will marginally increase 

by 4% (705 TPD to 730 TPD) from the EC 

2019 and the same will be sourced through 

farm forestry program in line with the 

existing practices. 

4 

Black Liquor 

Solids (BLS) 

from pulp 

mill 

TPD 477 523 

Increased steam generation from recovery 

boiler due to increased BLS from the 

proposed new energy efficient recovery 

boiler resulting in thermal energy neutral.  

5 
Digesting 

chemicals  
TPA 40,460 40,460 

Marginal increase by 3 % (119 TPD to 123 

BD-TPD) @ 275 BD-TPD daily pulp 

production for a plant load factor of 85 to 

87%. 

6 

Elemental 

chlorine used 

in the plant 

for bleaching 

TPA 0 0 No change 

7 

Steam 

generation 

from power 

boilers  

TPH 198 190 

Decrease due to increased steam 

generation from proposed new energy 

efficient chemical recovery boiler. 

No net steam export to pulp and recovery 

section 

8 

Steam 

generation 

from recovery 

boiler  

TPH 70 81 

Increase in steam generation from recovery 

boiler due to the installation of new energy 

efficient recovery boiler. 

9 
Solids load on 

lime-kiln  
TPA 25500 25500 

Daily solids load on lime kiln will increase 

marginally by 3 TPD @ 275 BD-TPD daily 

pulp production for a plant load factor of 

85 to 87% 

Existing Lime kiln of capacity 39,600 TPA 

is adequate. 

11 

Lime mud 

purging from 

lime-kiln as 

solid waste 

TPA 5100 5100 

Marginal increase in daily lime mud 

generation by 1 TPD which will be 

disposed as per existing practice. 

12 

Coal 

consumption 

in power 

plant 

TPA 2,85,600 2,55,000 

Decrease in coal consumption by about 

30,000 TPA (by 11 %) due to the increase 

in steam generation from proposed new 

recovery boiler. 

13 
Power 

Demand 
MW 37 37.18 Within the consented level of 55 MW  
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SI. 

No. 
Parameter Unit 

As per 

EC-

2019 

Proposal for 

modernization 

under section 

7(ii) 

Remarks 

(including 

auxiliary 

power) 
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Figure 2-1 Process Flow Diagram – Material Balance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2808 (2705) m3/day 

 Weak Black Liquor, @ 

15 % solids 

Green Liquor 

1718 (1656) 

m3/day) 

724 (697) 

BDTPD Raw Material 

(Bamboo and 

Wood) 

Chipper House 
Digester Cooking 

Screening and 

washing 

Bleaching 

Evaporation 

Recovery Boiler 

Causticizing 

Lime reburning 

kiln 
Lime 

Steam 452 (674) 

TPD) 

ET

P 

Foul Condensate, 

1937 (1726) 

m3/day 

 

613 m3/day @ 70% BL 

(733 m3/day BL  @ 65 % 
solids) 

523 (503) BL TPD 

144 (110)  TPD Lime 

Addition  

78 (75) TPD  

solids firing in Lime kiln 

62 (60)  TPD Lime 

Sludge 

16 (15) 

TPD 

Make up 

Lime  

52 (50) TPD 

ETP 

3036 

(2925) 

m3/day 

4850 (4850) 

m3/day 

4205 (4390) 

m3/day 

 

(~35% 

moisture 

for 275 

(265) tpd 

pulp and 

yield 38 %) 

White 

Water 

Clarifier 

Recycled Treated 

Effluent from ETP- 150 

m3/day 

150 m3/day 

to ETP 

Steam to 

process 

Recycled 

water 4000 

m3/day 

Reuse(chipper wash, dust 

suppression , sludge loss): 350 

(250) m3/day  

Treated WW to 

irrigation: 8195 

(8186) m3/day 

305 (294) BD 

TPD 

unbleached 

pulp  

275 (265) 

BD TPD 

bleached 

pulp 

White Liquor: 

1288 (1242) 

m3/day) 

Wood dust 

16 (15) tpd 

708 (682) 

BDTPD 

Steam condensate to 

power plant 452 

(674)TPD 

Weak 

White 

Liquor: 

1723 

(1660)  

m3/day) 

3036 (2925) m3/day  

EV: 243 

(234) 

m3/day  

1519 (1463 ) m3/day  

505 (487) m3/day  

581 (418) to 

ETP 

68 (66) m3/day 

to ETP  

505 (487) 

m3/day to 

ETP  

Recycled water 

185 (0) m3/day  

 

 

 

Paper and Tissue 

machines  

Chemicals and 

fillers: 25 TPD 

Paper and tissue 

300 (300) TPD 

Pulp Mill WW: 

4340 (4046) 

m3/day 

EV: 460 (460) 

m3/day) 

EV: 8390 

(8390) 

m3/day) 

Note: All values inside parenthesis indicates quantities as per EC-2019 

4875 m3/day Fresh water 
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2.7 Overall Project Requirements  

The overall input requirements for the proposed modernization under section 7(ii) as against EC-

2019 is presented in the Table 3.4. 

Table 2-4 Project Requirements as per EC-2019 v/s modernization under section 7(ii)  

SI. 

No. 
Description Unit 

As per EC-

2019 

As per 

modernization 

under section 

7(ii)  

Remarks  

1 Land Acres 0 0 
No additional land 

requirement 

2 Total Wood TPA 2,40,000 2,40,000 

Daily wood consumption in 

TPD will marginally increase 

by 4% and the same will be 

sourced through farm forestry 

program in line with the 

existing practices. 

3 
Imported 

Purchase Pulp 
TPA 4,000 4,000 No Change 

4 
Power 

Requirement 
MW 37 37.18 No change   

6 

Steam 

Requirement TPH 268 271.37 

Well within the existing 

consented capcity of 490 

TPH.  

7 
Fresh Water 

Requirement 
m3/day 17,225 17,225 No change 

2.7.1 Land Requirement 

The proposal for modernization under section 7 (ii) involves installation of new energy efficient 

recovery boiler and upgradation of the existing pulp mill. Hence no additional land is required for 

the project. Existing vacant area in the existing facility will be utilized. 

2.7.2 Raw Material Requirement 

Annual wood requirement of 2,40,000 TPA as per EC-2019 remains same during post project 

scenario as the annual pulp production will not increase beyond the permitted level of 90,000 BD 

TPA. Wood will be sourced through farm forestry program in line with the existing practices.  



 

Modernization under section 7(ii) of EIA Notification 2006 

Seven-Effect Falling Film evaporators and New Energy Efficient Recovery boiler 

(600 BD-TPD black liquor solids firing capacity) without increasing the overall 

pulp and paper/tissue production beyond the permitted levels as per the EC dated 
28th Jan 2019 

PJ-ENVIR- 2019221-2148 

Dated: March 2019 

Proposal for modernization 

under section 7 (ii) 

 

 

 
                                                    Page 23  

 

OPM has been adopting sustainable wood sourcing methods through social and captive farm 

forestry programs. About 100 Lakhs saplings were planted in an area of 4500 ha in 2018-19 and 

additional 120 Lakhs saplings will be planted in an area of 5500 ha in 2019-20. 

2.7.3 Chemical Requirement 

The chemical requirement for the pulp production @ 275 BD TPD of pulp mill capacity as against 

265 BD TPD of pulp mill as per EC-2019 is presented in the Table 3.5. No increase in the annual 

chemical consumption is envisaged as the annual pulp mill production level will not increase 

beyond the permitted level of 90,000 BD TPA as per EC-2019. 

Table 2-5 Chemical Requirement as per EC-2019 v/s proposal for modernization under 

section 7 (ii) 

SI. 

No. 
Chemical 

As per EC 2019 @ 265 

TPD of pulp 

As per proposal for 

modernization under 

section 7 (ii) @ 275 TPD 

pulp 

kg/day TPA kg/day TPA 

1 Chlorine 0 0 0 0 

2 Caustic 11130 3.78 11553 3.78 

3 Hydrogen Peroxide 1855 0.63 1925 0.63 

4 Chlorine Dioxide 6625 2.25 6877 2.25 

5 Defoamer 66 0.02 69 0.02 

6 Antiscalant 66 0.02 69 0.02 

7 
Salt Cake (Sodium 

Sulphate) Make up 17755 6.04 
18430 

6.04 

8 Caustic make up 2120 0.72 2201 0.72 

9 Lime in causticizing  117925 40.09 122406 40.09 

10 Lime for Hypo 0 0 0 0 

2.7.4 Power and Steam Requirement 

The power and steam demand balance of the pulp mill & recovery section for existing scenario, 

EC-2019 and proposal for modernization under section 7 (ii) is presented in the Table 3.6.  
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Table 2-6 Power and Steam Balance in the pulp mill and recovery section 

SI.No Description Unit 
As per EC-

2019 

Proposal for 

modernization 

under section 7 

(ii) 

1 Pulp production  TPD 265 275 

2 Solids generation  BD-TPD 504 523 

3 
Steam generation per ton of BD 

solids 

T/T of 

tds 
3.6 3.7 

4 
Steam generation from Recovery 

boiler  
TPH 70 81 

5 
Installed capacity of the recovery 

boiler 
TPH 70 83 

6 
Power demand for pulp mill and 

recovery  

KWH/T 

of pulp 
440 440 

7 
Power requirement for pulp and 

recovery 
MW 4.86 5.04 

8 
Specific Steam demand for process 

- pulp mill and recovery  

T/T of 

pulp 
6.1 6.1 

9 Specific Steam for power generation  T/MW 4.5 4.5 

10 
Specific steam for power generation  

T/T of 

pulp 
2.0 2.0 

11 
Total specific steam requirement  

T/T of 

pulp 
8.1 8.1 

12 
Total steam requirement for process 

and power  
TPH 89.2 92.6 

13 
Net steam imported from Power 

boilers 
TPH 13.7 12.0 

14 
Total installed capacity of power 

boilers  

TPH -

steam 
430 430 

15 
Total installed capacity of all boilers 

(power boiler+ recovery boiler) 

TPH-

Steam 
500 513 

16 Total steam requirement TPH 268 271.37 

17 Total power requirement MW 37 37.18 

2.7.5 Water Requirement and Water Balance 

No additional fresh water requirement as against EC-2019 (17,225 m3/day) is envisaged for the 

proposed project.  

By means of recovery of additional foul condensate from the proposed 7 effect evaporator in the 

recovery section and reuse of the treated foul condensate in the main plant, wastewater discharge 
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level will be limited to 9,195 m3/day and similar to the existing operations, entire treated 

wastewater will be utilized for plantation and horticulture applications. 

Water balance for the proposed project is presented in the Table 3.7. 

Table 2-7 Water Balance (Post Project Scenario) 

Description 
Fresh 

Water  
(m3/day) 

Treated 

Wastewater 

Reused (m3/day) 

Evaporation/

Losses 
(m3/day) 

Discharge into ETP 

for treatment  
(m3/day) 

Pulp mill, bleaching including 

evaporator section and 

chemical recovery etc. 
4875  

185 
(Internal recycling from 

paper machine) 
870 4190 

Paper machines 4850 - 460 4205 
Power plant & supporting 

facilities 
5000  - 5000 0 

Others (Plant domestic, fire 

water, dust suppression etc.) 
2500 - 1500 1000 

Treated effluent from ETP 

reused for dust suppression & 

firewater. 
- 350 200 150 

Total  17,225 350 8,030 9,545 

Consented Levels as per 

CTO-2018 
22,150 - - 12,120 

 

Out of the total wastewater generation of 9,545 m3/day, about 350 m3/day of wastewater will be 

reused within the existing facility. Hence the total wastewater discharge quantity will be about 

9,195 m3/day which is well within the consented level of 12,120 m3/day. similar to the existing 

operations, entire treated wastewater will be utilized for plantation and horticulture applications. 
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3 TECHNICAL DETAILS OF PROPOSED NEW ENERGY EFFICIENT RECOVERY 

BOILER 

A new energy efficient recovery boiler of capacity 600 BD-TPD of BL solids firing will be 

installed in place of existing old recovery boiler (480 BD-TPD). The detailed technical summary 

of the proposed new energy efficient recovery boiler is explained in this section. 

3.1 Basic Design Details  

The design includes boiler basic, steel structure basic and detailed engineering, delivery of pressure 

parts with requisite hangers, high pressure valves (motor operated, control and safety valves), 

black liquor burners, access and inspection doors, air registers, smelt spout with hoods, black 

liquor direct preheater, Recovery Boiler Safety System (SRS), erection advisory service and 

startup advisory services. 

The unit is composed of a top-supported, gas-tight membrane construction furnace with a 

decanting type floor construction, a spaced tube type superheater section protected by a large nose 

arch, a single-pass, long flow type generating section (boiler bank), a single-pass, long flow type 

economizer. The symmetrically arranged black liquor and combustion air systems are designed to 

ensure optimum combustion control and minimum emissions. 

The design of the boiler and process represents the latest and most modern technology of Recovery 

Boilers, including three level air system for combustion air. 

3.2 Furnace 

Adequately protected and cooled furnace floor 

The furnace floor will be constructed of bare carbon steel tubes with a carbon steel membrane bar. 

The corrosion rate of the carbon steel material floor tubes can be kept low through adequate 

protection and cooling. 

The furnace floor will be of a decanting construction in which the smelt spouts will be located 

approximately 200 mm above the furnace floor. Due to the decanting construction the entire 

furnace floor will be always protected by a frozen layer of smelt. 
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Figure 3-1 Main supply header with supply piping for walls and bottom 

 

The furnace floor is supported with a large number of rigid floor beams. This arrangement is 

designed not only based on the weight of the smelt bed and the floor tubes, but also to withstand 

for instance ash falling from the superheater section during soot blowing. 

Figure 3-2 Furnace floor covered with a cooling smelt bed and supported with rigid 

support beams 

 

3.3 Superheater 

The superheater is of a continuous loop, tube type construction with wider spacing. In the tube 

type super-heater design the tubes will be located tangentially next to each other with 25 mm 
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between the tubes. The tube super heater is designed with a narrow side spacing (<30 mm) which 

enhances stable operation and minimizes the turbulence between the tubes and the plugging risk. 

The superheater is arranged with cooling station between superheater stages, ensuring that the 

overall steam and metal temperatures will be controlled over the whole superheater area.. 

3.4 Minimum Corrosion 

The superheater tube metal temperatures and corrosion rates are minimized by protecting the 

hottest super-heater with the nose arch. The materials are selected in accordance with each sections 

condition. In addition to the steam and metal temperature for each loop in every superheater, the 

black liquor properties effecting the corrosion of the superheater (especially chloride and 

potassium) are taken into account when selecting the materials for the various superheater sections. 

3.5 Minimum Fouling and Plugging 

The black liquor and combustion air systems are designed with symmetry and flexibility for 

optimum combustion control. The optimum control is necessary in order to achieve minimum 

fouling and maximum availability. 

The properly completed combustion, lower flue gas temperature at the superheater entrance and 

especially at the entrance of the generating section results in minimized fouling (and corrosion). 

The tube type construction with narrow spacing is the optimum construction for minimum fouling 

and plugging and minimum usage of soot blowing steam due to the absence of turbulence and 

build-up between the tubes. Careful attention will be paid to the selection of type of soot blower 

and the soot blower coverage needed to provide for the most efficient cleaning characteristics. 

3.6 Generating Section 

The generating section consists of a boiler bank. The long flow type generating section (boiler 

bank) is composed of a single gas pass constructed of finned carbon steel panels.  

In the generating section the flue gas flows downwards along the finned tube panels. The furnace 

height and super-heater heat transfer area will be designed to lower the flue gas temperature at the 

entrance of the generating section below the so called ‘sticky temperature’ of the ash. The sticky 
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temperature is determined based on the chloride and potassium content of the black liquor. The 

horizontal panel headers are staggered in order to allow the ash to fall down into the ash hopper. 

3.7 Economizer 

The economizer is of a similar design as the generating section. The economizer is composed of 

one pass where the flue gas flow downwards along finned carbon steel panels.  

The economizer enclosure is made gas tight with carbon steel inner casing.  

The feed water will be introduced symmetrically to both ends of the inlet distribution header in 

order to ensure an even distribution over the full width of the economizer. 

3.8 Black Liquor Combustion 

Three level air system 

The combustion air system is a so called Three level Air System. The Three Level Air System 

increases effectively mixing and burning and therefore the furnace operates more efficiently. The 

uniform vertical flue gas profile helps to avoid contamination of heat surfaces caused by the so-

called “drop elevator” in overloaded boilers.  

Optimum Black liquor spraying at all loads 

The black liquor is introduced to the furnace by spraying with a suitable number of stationary 

liquor guns. Black liquor will be sprayed from side walls as evenly as possible directly onto the 

smelt bed since air distribution will be done from front and rear walls. 

The technical details of the proposed new recovery boiler as against the existing recovery boiler is 

presented in the Table 3.1.  
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 Table 3-1 Technical Details of Proposed new Energy Efficient Recovery v/s existing old 

recovery boiler 

 

 

 

S.No. Particulars Unit 

Existing old 

recovery 

boiler 

Proposed new 

Energy 

Efficient 

Recovery boiler 

Remarks 

1 
Black Liquor Solids 

Firing Capacity 
TPD 480 600 - 

2 
Black liquor Solids 

Consistency 
% 65 70 

Energy efficient due 

to high firing solids 

% 
3 Steam Pressure Kg/cm2 65 65 No change 

4 
Temperature of 

Steam 
Deg C 450 450 No change 

5 Steam Generation TPH 52 81 
Improvement in 

steam generation 
6 Drum No’s Two Single - 

7 Cascade Evaporator   Yes No - 

8 Economizer  No Yes - 
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4 PROJECT COST 

4.1 Proposed Project Cost 

The total estimated project cost for the proposed project is Rs 225 crores (Including the budget of 

proposal for EC-2019 & Additional budget for current proposal). Out of this, about Rs.40 crores 

is allocated for Environmental Management Plan (EMP). 

Table 4-1 Project Cost and EMP Budget:  

Description 
As per EC-2019 

(In Rs.) 

Additional as per 

proposal for 

modernization under 

section 7 (ii) (In Rs.) 

Total Cost (In 

Rs.) 

Project Cost 40 Crores 185 Crores 225 Crores 

EMP Budget 28 Crores 12 Crores 40 Crores 

CER Budget 40 Lakhs 1.28 Crores 1.68 Crores 

Table 4-2 Proposed Project Cost (Budget as per EC-2019 v/s Proposal for modernization 

under section 7 (ii)) 

Description 

Budget for the 

proposal as per 

EC 2019 
(Rs. Lakhs) 

Additional 

budget for 

current proposal 
(Rs. Lakhs) 

Total 
(Rs. Lakhs) 

Wood handling and chipper house - additional 

units  
NA 500 500 

Digester section - additional units  and retrofit  NA 700 700 

Conversion of EC to ECF technology with 

MEPs 
2800 NA 2800 

Upgrading the ClO2 plant 500 NA 500 

Upgrading the MEE in recovery section - 7 

effect system  
NA 6000 6000 

Installation of new high energy efficient 

recovery boiler with ESP 
NA 7000 7000 

Upgrading the re-causticizing unit  NA 1500 1500 

Upgrading the NCG gas collection system 200 NA 200 

Electrical, plumbing and instrumentation etc NA 1300 1300 

Civil costs 300 1500 1800 

Contingency costs 200 NA 200 

Total  4000 18500 22500 
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4.2 Project Schedule 

The proposed upgradation of pulp mill will be commissioned in 24 months from the date of receipt 

of necessary permits and clearances from various statutory agencies. 

4.3 Corporate Environment Responsibility (CER) 

The capital CER budget is arrived based on the office memorandum Corporate Environment 

Responsibility (CER) issued by MoEF&CC dated 1st May 2018. As per the circular, the project is 

categorized into the brown field project with the additional capital investment falling under > 100 

Crores to < 500 Crores. In this context, Rs. 1.68 Crores has been embarked for the local 

community development within the vicinity of the project area for 5 years. The CER budget is 

arrived by considering 0.75% of the total project cost of Rs. 225 crore which is including the cost 

presented for EC-2019. 

As per the EC-2019 proposal, CER budget of Rs. 40 lakhs was allocated based on the project cost 

of Rs. 40 Crores. However, due to the revised total project cost of Rs 225 Crores, an additional 

CER budget of Rs. 1.28 Crores is allocated and the revised CER budget allocation is presented in 

the Table 5.7. 

Table 4-3 CER Budget Allocation  

S.No Sector Year 1 Year 2  Year 3 Year 4 Year 5 Total 

1 Education Promotion 6.72 6.72 6.72 6.72 6.72 33.6 

2 Skill Development Programs 6.72 6.72 6.72 6.72 6.72 33.6 

3 Health Promotion 6.72 6.72 6.72 6.72 6.72 33.6 

4 Drinking Water Facility 3.36 3.36 3.36 3.36 3.36 16.8 

5 Enviroment 10.08 10.08 10.08 10.08 10.08 50.4 

  Total 33.6 33.6 33.6 33.6 33.6 168 
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5 CONCLUSIONS 

1. The proposed installation of new energy efficient recovery boiler will increase steam 

generation from existing recovery boiler of 70 TPH to 81 TPH, thereby achieving thermal 

energy neutral. 

2. Reduction in coal consumption by 30,000 TPA is envisaged thereby reducing the net air 

emissions and ash generation. 

3. The proposed installation of high efficiency seven (7) effect evaporator will further 

increase the thermal efficiency of the recovery boiler with increased BL solids 

concentration from current level of 65% to 70% w/w. The steam demand in the evaporator 

section will be reduced by an order of 35%. 

4. Although the additional two digesters will be installed to increase the pulp mill capacity 

from existing installed capacity of 265 BD-TPD of pulp to 275 BD-TPD pulp, no increase 

in overall annual pulp production capacity is envisaged beyond the current permitted level 

of 90,000 BD-TPA as per EC-2019 

5. Proposed installation of high efficient ESP for the proposed new recovery boiler for the 

control of PM concentration. 

6. There will not be any change in the fresh water consumption beyond the permitted level of 

17,225 m3/day in the entire OPM facilities. 

7. By means of recovery of additional foul condensate from the proposed 7 effect evaporator 

in the recovery section and reuse of the treated foul condensate in the main plant, 

wastewater generation will be limited to 9,545 m3/day and similar to the existing 

operations, entire treated wastewater will be utilized for plantation and horticulture 

applications.  

8. Marginal increase in lime mud (by 1 TPD) due to the additional lime sludge firing in lime 

kiln. No additional hazardous/solid waste generation is envisaged. 

9. Additional project cost estimated is Rs 185 crores. Out of which, about Rs. 12 crores is 

allocated for EMP. The total project cost will be Rs. 225 Crores with a total EMP budget 

of Rs. 40 Crores. 



 

Modernization under section 7(ii) of EIA Notification 2006 

Project Title: Installation of Energy Efficient Seven-Effect Falling Film 

evaporators and New Energy Efficient Recovery boiler (600 BD-TPD black liquor 

solids firing capacity) without increasing the overall pulp and paper/tissue 
production beyond the permitted levels as per the EC dated 28th Jan 2019 

PJ-ENVIR- 2019221-2148 

Dated: March 2019 

Conclusions 

 

 

 
                                                    Page 34  

 

10. CER fund of Rs. 1.68 Crores is allocated for need based community development. The 

fund is arrived by considering total cost of the project (Rs. 225 Crores) including the cost 

projected for obtaining EC-2019.   

 

 


