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FOREWORD

Air emissions inventories are fundamental components of air quality

management system. These are widely used by the policy makers to formulate plans

for reduction of emission and develop strategies for pollution mitigation and

sustainable development. Emission inventory provides information about the source

and amount of air pollutanfs as well detailing of various control measures deployed

for emission reduction. lt also provides information about emission of pollutants

which have potential adverse impacts on climate, ecosysfem and human health.

ln view of this, Tripura Sfafe Pollution Control Board, Agartala, Tripura has

approached NEERI, Kolkata Zonal Laboratory, Kolkata to study and report the

lnventory of Emissions in Air and water environment from various lndustrialsources

in the sfafe of Tripura based on secondary data. This repoft presenfs an emission

inventory of air pollutants from different industries in the state of Tripura. Main

parameters, considered here are Oxides of Sulfur (SOx), Oxrdes of Nitrogen (NOx),

repairable Particulate Matter (PMto), Suspended Particulate Matters (SPM) and Non

Methane Volatile Organic Compounds (NMVOCS). The study was limited to air

emission only as secondary data on industrial use of water was not available.

The institute acknowledges the trust reposed by Tripura Sfafe Pollution

Control Board. Active co-operation rendered by Chairman and Member Secretary of

the Board as well as assisfance provided by scienfisfs and officials of TSPCB for

collection of secondary data is gratefully acknowledged.

Nagpur

December 2015

4,L'
(S R. Wate)



List of Abbreviation 

Abbreviation Description 

A Activity 

AAP Average annual population  

CF control efficiency  

CO Carbon Monoxide 

CO2 Carbon di oxide  

CATI Computer assisted telephone interviewing system  

CPCB Central Pollution Control Board 

C Coal 

CNG Compressed Natural Gas  

EI Emission Inventory 

EF emission factor 

EEA European Environment Agency 

EAF Electric arc furnace  

G Gram 

GJ Giga Joule 

HD High speed diesel  

IPCC Intergovernmental Panel on Climate Change 

I&C Industries & Commerce  

IND Industries 

Kg Kilo Gram  

LPG Liquefied Petroleum Gas  

LD Light diesel  

LS Low sulfur heavy stock 

Mg Mega Gram 

MT Metric Ton 

MMSCMD Million Metric Standard Cubic Meter per Day 

NOx/ NO2 Oxides of Nitrogen/Nitrogen di oxide 

NH3 Ammonia 

NH National Highway  

NMVOC Non Methane Volatile Organic Compound 

PM2.5 Particulate matter with diameter ≤ 2.5µm or Fine Particulate Matter 

PM10 Particulate matter with diameter ≤ 10µm or respirable particulate matter 

PVC polyvinyl chloride  

Ref Reference 

RSPM Respirable Particulate Matter 

SOx Oxides of Sulfur 

SPM Suspended Particulate Matter 

TIDC Tripura Industrial Development Corporation  

TSPCB Tripura State Pollution Control Board 

TSP Total Suspended Particulates 

USEPA United States Environmental Protection Agency 

VOC Volatile Organic Compound 

W Wood 
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Introduction    

 

1.1 Introduction  

Emission Inventory deals with the emission of pollutants in air. By definition, it is a listing, by 

source, of the amounts of pollutants actually or potentially discharged. In other words An 

Emissions Inventory is a dataset of all quantified emissions, expressed by source for a particular 

location in a specific time span for a particular pollutant. It is an assessment of the quantity of 

contaminants discharged to air and provides no indication of the impact of these contaminations 

on the environment. Emission inventory can be described as a scientific tool for understanding 

and monitoring the environmental condition for the sake of environmental management. Air 

emissions inventories are a fundamental component of an air quality management system. Air 

emissions is required be estimated before they can be managed and reduced. Emission inventory 

is widely used by the policy makers to formulate emission reduction plan and develop strategies 

for pollution mitigation and sustainable development. An emission inventory should be 

complemented by  other components of air quality management system which include, policies, 

ambient objectives, source emission standards, plume dispersion modeling, ambient air and 

source emission monitoring, environmental reporting, approvals, inspections and enforcement.  

Air emissions inventories are needed to provide regulators, industry and the public with easy 
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access to the best possible data to make informed decisions. They are also needed in order to 

develop and evaluate emission reduction scenarios. Emission inventory is widely used by the 

policy makers to formulate emission reduction plan and develop strategies for pollution 

mitigation and sustainable development. 

 

In a country like India a state wise air emissions inventory is needed for: 

 Assessment of present emission status 

 Realization  of the National Ambient Air quality goals; 

 Consistent and efficient Environmental Impact Assessments,  

 Approval of new Industries and renewals; 

 Emissions and ambient projections and forecasts. 

Air emissions are a quantity of a substance that is released to the air from a source. There are a 

variety of sources that are responsible for air emissions, these include natural incident like wild 

fire, volcanic eruptions as well as anthropogenic activities. 

Emission may occur from various sources. Those sources can be divided in to three categories, 

which are point, area and mobile sources. 

Point sources: emission estimates are provided on an individual plant or emission outlet (usually  

large), usually in conjunction with data on location, capacity or throughput, operating conditions 

etc.  

Area sources: smaller or more diffuse sources of pollution are provided on an area basis for 

Administrative areas, such as counties, regions or smaller area such as an industrial cluster are 

considered as area sources. 

Line sources: in some inventories, vehicle emissions from road transport are provided for 

sections along the road system in a city or a country, based upon traffic data, and vehicle and 

technology type data. In country-wise inventories, also railway-tracks, rivers and sea-lanes could 

be considered as line sources.  

 Proper emission inventory presents the information about the source and amount of air 

pollutants and also includes various control measures for emission reduction. It provides the 

information about the pollutant emissions which are responsible for various detrimental effect 
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such as climate change, change on ecosystem, effect on human health etc. The rapid 

development of industrial sector and growth in transport sector are one of the major causes of 

pollutant emission which pollute environment and causes various hazards in biosphere including 

human.  

1.2 Methodology for Emission Inventory 

There are different methodologies in practice for preparation of emission inventory depending 

upon the target pollutant, time frame, sources and availability of information.  

Different emission inventory follow different methodologies. The appropriateness of methods 

depends on several factors which are mainly: 

 The sources of emission 

 The availability of data and other resources 

 The time require for planning 

 The cost effectiveness of the inventory 

There are various methods for emission inventory but mostly two approaches are usually 

followed, which are; 

 Top - down approach 

 Bottom up approach 

Top-down approach: 

A top-down inventory is characterised by a lack of detailed information about location and 

emissions from individual sources. When fuel consumption, production, vehicle and other 

activity statistics are available, a top-down inventory can be constructed, using the statistics and 

emission factors. This approach is often used when the total emission is of concern. A top-down 

inventory is useful to provide an overview of the emissions, the most important sources and 

categories, etc. These inventories, however, lack local details and precision. Sometimes spatial 

information is added based on land use population densities, etc. 

Bottom-up approach: 

The bottom-up inventory is constructed from the more detailed knowledge of source types and 

locations, and their specific emissions or consumption data. A bottom-up EI is activity and 

location based. For each activity at all locations within an area (a city, a region) the emissions are 
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determined. For monitoring emission policy the individual sources are aggregated for the area 

concerned. Bottom-up approaches provide a wealth of additional information compared to top-

down approaches and can more easily be used to diagnose situations and formulate (local) 

policy. However, they are laborious to make and the chances of missing certain emissions are 

substantial. For detailed air quality modeling the individual emission sources are used. 

Bottom-up approaches are suitable for road traffic network, regular railway traffic on the rail 

network and scheduled traffic for ferry boats. A top-down approach is useful for traffic on the 

secondary road network  considered as area sources, cold start emissions and evaporative losses, 

off road traffic, industrial emission, residential combustion, solvent uses etc. 

The methodology used to define source strengths and activity data is crucial for the quality and 

applications of the emission inventory. Application of bottom-up and top-down methodology for 

stationary sources depends on the area under consideration, characteristics of emission sources 

etc. whether top-down or bottom-up approach can be made. 

 

As a general approach the emissions are calculated either for individual sources or for many 

sources combined, using indicators of emissions. Depending on the source category, these 

indicators may include fuel consumption or deliveries, tons of refuse burned, or raw material 

processed. When indicators are used, emission factors which relate quantity of emissions to the 

activity indicator are also used. Emission factors are not necessarily precise indicators of 

emissions. They are quantitative estimates of the average rate of emissions from many sources 

combined. These factors are most valid when applied to a large number of sources. If their 

limitations are recognized, emission factors can be extremely useful tools for estimating national 

emissions. The calculations of the emissions are generally made according to the following 

general equation: 

Emissionsi, j, k = Ai , j × EFi, j, k              
Where;   A = activity 

EF = emission factor 

CE = control efficiency (fraction) 

i = year 

j = source category 

k = pollutant 
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Emission factors are crucial for any emission inventory and the selection of appropriate emission 

factors for each technology applied in all activities in the inventory is important for obtaining 

meaningful result. Data from source-specific emission tests or continuous emission monitors are 

usually preferred for estimating a source's emissions because those data provide the best 

representation of the tested source's emissions. However, test data from individual sources are 

not always available so emission factors are frequently the best or only method available for 

estimating emissions, in spite of their limitations. 

There are very few India specific emission factor available in the literature. However globally 

many sources provides the emission factor. E.g., IPCC data base for green house emission factor, 

USEPA AP-42, EMEP/EEA dataset etc. 

Uncertainties 

An emission inventory is a mathematical estimate, designed to estimate the emissions of air 

pollutants, caused by economic and societal activities in a specific region and a specific year. 

There is always a certain degree of uncertainty associated with it. 

The uncertainty of an emission inventory with respect to its elements is related to one of the 

following. 

1) Uncertainty related to the choice of the indicators 

2) Uncertainty related to the quantitative value of the indicators 

3) Uncertainty related to the emission factors 

4) Uncertainty related to the representatively of the emission factor for the sources it is applied to 

5) Uncertainty related to a complex structure of emission estimate models 

6) Uncertainty related to the temporal and spatial attribution of emissions . 

All these points must be considered for each of the input parameters used for the inventory. 
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A Typical flow chart of an Emission Inventory in an India Scenario 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig1.1: Framework on Emission Inventory (Central Pollution Control Board 2010) 
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Table 1.1: Comparative  analysis  of different types of emission inventory: 

International projects 

Types of emission inventory Deals with Sources of emission Methods Emission Factor Place 

Inventory of fine particulate 

organic compound emissions 

from residential wood 

combustion in Portugal, 2011 

PM2.5, 

organic and 

elemental carbon, 

CO and CO2 

Residential wood 

consumption 

Computer assisted 

telephone interviewing 

system (CATI), 

IPCC Tier 2 

Average value of 

experimental wood 

combustion  and 

EMEP/EEA 2009 

18 different 

districts of 

Portugal. 

Emission inventory of 

anthropogenic air pollutants and 

VOC species in the Yangtze 

River Delta Region China, 2011 

SO2, NOx, CO, 

PM10, 

PM2.5,Voc,NH3 

Transport sector, 

Industrial Sector, Rapid 

growth of Urbanization 

Bottom up approach Average emission factor 

are used 

 

Yangtze River 

Delta Region 

China 

Primary particulate matter 

emission from Canadian 

agriculture, 2010 

Particulate matter 

TSP, PM10, 

PM2.5 

Emission occur due to 

various agricultural 

activity 

Simple emission 

calculation method by 

multiplying activity data 

and emission factor 

The source of emission 

factor US EPA AP 42, 

California Air Resources 

Board A1985, 

Canadian 

agricultural field 

GHG emission inventory 

Carbon footprint 

University of Delaware,  

2008-09 

Carbon di oxide 

and other 

greenhouse gases 

Emission from natural 

gas, university fleet fuel 

, electricity consumed, 

transport sector 

After data collection 

emission estimation had 

done with the help of 

emission factor 

Emission factor taken 

from EPA’s Inventory of 

U.S. Green 

house Gas Emissions and 

Sinks and 

the U.S. EIA database 

University area of 

Delaware 

National emission inventory for 

commercial cooking 

2002 

Fine particulate 

matter and 

hazardous air 

pollutants 

Emission occur during 

commercial cooking 

activity 

Methods based on 

survey procedure done 

by PRI 

Emission factor took from 

Norbeck and Mc.Donald 

(2003 et.al ) 

Cover the 

restaurant from all 

over the State of 

California 

Improved emission inventory of 

Pm for the Flemish region 

(Belgium) 

2004 

Particulate matter 

PM10 and PM2.5 

Transport sector and 

agricultural 

horticultural cattle 

breeding sector 

Emission calculation 

had done with the help 

of activity data and 

emission factor 

Emission factor provided 

by CEPMEIP database, 

De Vlieger et al., 2005, 

COPERT III [EEA 2000] 

Flemish region 

(Belgium) 
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National Projects 

 
Types of emission inventory Deals with Sources of emission Method Emission Factor Place 

Emission inventory of 
evaporative THC emission in 
Delhi, Kolkata, Chennai, 
Mumbai 
2004 

Total evaporative 
hydro 
carbon 

Transport sector, Dry 
cleaning, Printing 

Top to bottom and 
bottom up approach 

US  EPA AP-42 Delhi, Kolkata, 
Chennai, Mumbai 

Industrial emission inventory 
for IES-India project 
December 
2003, 
 

Particulate matter 
(PM10) and GHG 
like CO2, N2O, 
CH4, 
 

Transport sector and 
Industrial sector 

With the help of  
APPCB provided data 
and appropriate 
equation the emission 
calculation had done 

US EPA AP- 42 and 
WHO 

Hyderabad and 
districts of Ranga, 
Reedy, Medak 

Inventory of GHG and other 
urban pollutants from 
transport sector in Delhi and 
Kolkata 1997-98 

Particulate matter 
and polluted gases 
like NOx, SO2, CO 

Transport sector IPCC 96 methodologies 
followed to calculate 
the emission 

Emission Factor taken 
from Indian Institute of 
Petroleum Dehradun 
(Mitra 1992) 

Delhi and Kolkata 
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1.3 Purpose of the work: 

Tripura is located in the southwest of North Eastern Region of India lies approximately 

between latitude 22o 56' and 24o 32' N and longitude 91˚10' and 92˚21' E. The State is 

connected with Guwahati, by National Highway (NH-44). The total area of Tripura is about 

10486.00 Sq. Km. only, out of which about 60% area is hilly and forested. The cultivated 

area is about 27% only. Industrialization in the state of Tripura has suffered in past because 

of many constrains such as severe transport constrain for the states geographical location; 

limited market size within the north-east region, additional transportation cost for carrying 

raw material and finished products in addition to lack of infrastructure. 

In the past decade the problems have been compensated by transportation subsidy and other 

suitable incentives; major thrust on basic infrastructure in terms of road and power. The 

industrial infrastructure is also being developed by Industries & Commerce (I&C) 

Department and Tripura Industrial Development Corporation (TIDC), enhancing thereby 

availability of developed industrial areas and sector-specific industrial parks.  

Table 1.2: List of Industrial Estates in the state of Tripura 

Serial 

No. 
Name of Industrial Area    Location 

    Area  

  (in Acres) 

1. Arundhutinagar Industrial Estate Arundhutinagar, Tripura West       9.39 

2. Badarghat Industrial Estate Badarghat, Tripura West     20.32 

3. Dukli Industrial Estate Dukli, Tripura West     37.50 

4. Bodhjungnagar Growth Centre Bodhjungnagar, Tripura West   238.53 

5. 
Bodhjungnagar Export Promotion 

Industrial Park 
Bodhjungnagar, Tripura West   123.20 

6. Food Processing Technology Park Bodhjungnagar, Tripura West     25.00 

7. Kumarghat Industrial Estate Kumarghat, Tripura North     45.66 

8. Dharmanagar Industrial Estate Dharmanagar, Tripura North       5.00 

9. 
Dewanpassa Integrated Infrastructure Dev. 

Centre 
Dewanpassa, Tripura North     45.00 

10. Dhajnagar Industrial Estate Dhajnagar, Tripura South     18.79 

11. Integrated Infrastructure Dev. Centre Tripura South 
Site under 

selection 

12. Integrated Infrastructure Dev. Centre Dhalai 
Site under 

selection 

Source: Department of Industries and commerce, Govt. of Tripura. 
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The present report attempts to produce an inventory of emissions in air from various 

industrial sources specifically from twelve hundred and ninety four (1294) industries 

excluding pathology labs situated in the state of Tripura and identifying the major 

contributing factors based on secondary data. Emission inventory provides a way to 

understand the current environmental situation. Nowadays pollution has the potential to 

become a major concern even in the pristine north eastern states. With the help of emission 

inventory it is aimed to know the load of pollutant being emitted in the Environment of 

Tripura. The prepared Emission Inventory will enable TSPCB to assess the present situation, 

to impose necessary control measures for higher polluting industries as well as will enable 

them to permit new industries in view of the sustainable development. 

 

1.4 Scope of work: 

 

 Sources for criteria air pollutants e.g. SOx, NOx, SPM, PM10, NMVOC are identified.  

 Secondary data collected from Industrial Consent form has been used to include the 

exhaustive list of all the industrial sources. 

 State level emission has been estimated from all industrial sources. 

 Different industrial source sharing to emissions has been compared and the major 

contributors have been identified. 

 

 

 

 



 

Chapter 2 

 

Methodology  

According to 2006 IPCC (Intergovernmental Panel on Climate Change) Guidelines for 

National Greenhouse Gas Inventories (IPCC Guidelines) Emissions can be estimated at 

different levels of complexity. It may not always be practically feasible to use most rigorous 

method for every category of emissions. It is, therefore, good practice to prioritise the effort 

depending upon the resources in hand and expected outcome. 

IPCC Guideline suggest a three tier methodology with increasing complexity from Tier 1, 

Tier 2 to Tier 3. This tier approach has also been adopted in the EMEP/EEA emission 

inventory guidebook 2013 by EEA (European Environment Agency) 

The ‘Tier 1’ method is the most ‘simple’ method using default emission factors only. This 

method use readily available statistical data on the intensity of processes (activity rates) and 

default emission factors. These emission factors assume a linear relation between the 

intensity of the process and the resulting emissions. The Tier 1 default emission factors also 

assume an average or typical process description. However, this has a high degree of 

uncertainty. 

A more complex and less uncertain method is Tier 2 method. To upgrade a Tier 1 to a Tier 2 

method, the default emission factors should be replaced by country-specific or technology-

specific emission factors. This might also require a further split of the activity data over a 

range of different technologies, implicitly aggregated in the Tier 1 method.  

Tier 3 is defined as any methodology more detailed than Tier 2; hence there is a wide range 

of Tier 3 methodologies. At one end of the range there are methodologies similar to Tier 2 

(i.e. activity data x emission factor) but with a greater disaggregation of activity data and 

emission factors. At the other end of the range are complex, dynamic models in which the 

processes leading to emissions are described in great detail.  

 

In the present study an emission inventory of criteria pollutants from the Industrial sector of 

the States of Tripura has been prepared. The emission inventory was prepared based on the   

secondary data in terms of Industrial consent forms submitted by individual industries to the 

Tripura State Pollution Control Board. Bottom up approach has been employed for 

preparation of the emission Inventory. In absence of the detailed information regarding the 

technology and precise primary data Tier 1 method has been employed. 

Information supplied in the submitted industrial consent form regarding production capacity, 

fuel use, generator etc has been considered for activity data for emission calculation from 
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individual industries. Emission for the industries has been calculated in two parts a) Process 

Emission and b) Combustion Emission.  

a) Process Emission refers to the emission caused during the various activity and process 

of production of the particular Industries, 

b) Combustion emission refers to the emission generated due to burning of fuel for 

energy generation and other processes in the industry. 

The country specific ‘Emission Factor’ (EF) data for most of the technological processes 

used in various industries in India is not available in literature hence Tier 1 Emission Factor 

data from EMEP/EEA by EEA has been used in most cases. EF data from USEPA AP-42 

database has also been used in certain instances. India specific EF data for combustion 

emission has been used from available literature.  

The details of emission estimation procedure used for individual industry for process 

emission as well as fuel emission is detailed below. 

 

2.1 Process Emission: 

2.1.1  Automobile repair: Automobile repairing industry requires solvent like 

grease for reaping and cleaning of motor vehicle. The major emissions are of NMVOCs 

during handling, storing and disposing of solvents. The emission factor of major pollutant 

i.e., NMVOCs from printing press industry considered for emission calculation is as follows, 

 Emission Factor unit 

Category NM VOC  

Automobile 
460 

 

g/kg products grease 

used 

 

The equation used to calculate Process Emission is as below, 

                                                     Ei

p

= AG x EFi 

Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

 AG is the annual consumption of grease (kg) 

EFi is the emission factor of relevant pollutant (in gm of pollutant ‘i’ emitted per kg of grease 

consumed) 

In absence of the Grease consumption data, the same is obtained as below, 

AG = NA  x  GA 

Where, 

NA is number of automobile repaired per year, 

GA average consumption of grease per automobile assumed as 0.5 Kg. 
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2.1.2  Bakery: Bakery produces flower based food, baked in an oven such 

as bread, cakes, pastries etc. The emission factor of various pollutants from Bakery industry 

considered for emission calculation given below, 

 Emission Factor  

Category NM VOC unit 

Bakery 8 kg/Mg bread 

                     The equation used to calculate Process Emission is as below, 

                                                         Ei

p

= AP x EFi 

         Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

           AP is the annual production of bread in Mg (Mega Gram= 1 Metric Ton) 

         EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per Mg of   

bread produced) 

        In absence of the AP data, the following has been assumed based on production 

capacity data supplied; 

Size of the bekary Production capacity 

Tiny 0.3 MT/day 

Small 1 MT/day 

Medium 2.5 MT/day 

Large 5 MT/day 

 

2.1.3  Battery: Battery is produced to create electricity. In battery cell cathode is 

made from oxide of metal in combination of natural and laboratory procedure. Anode is made 

from oxidize of metal. Battery manufacture is associated with lead hazard. Huge lead escape 

from battery during battery breaking and processing. 

 Emission Factor  

Category TSP PM10 unit 

Battery 500 400 g/Mg lead 

The equation used to calculate Process Emission is as below, 

                                           Ei

p 

=  AL x EFi 

         AL = AP x WL 
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         Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

  AL is the Annual use of Lead in Mg. 

EFi is the emission factor of the relevant pollutant (in g of pollutant ‘i’ emitted 

per Mg of lead used) (Mega Gram= 1 Metric Ton) 

AP is the annual production of Batter in number/year 

WL is 4.1(4.1 Kg = 0.0041MT) kg i.e. the average lead weight for an average 

battery with weight of 4.3 kg.  

2.1.4  Brick kiln: Clay is used as raw material in brick field. Crushed rock and 

sufficient water is needed during preparation of clay for brick. Sand is used for brick molding 

as releasing agent. In some part of rural India traditional fuels are still used in brick kiln. 

During manufacture of brick in brick field following pollutants are emitted.  

 Emission Factor 
 

Category TSP PM10 unit 

Brick kiln 0.162 0.0812 kg/m2/year  

        The equation used to calculate Process Emission is as below, 

                                       Ei

p 

=  AAB x EFi 

     AAB = AN  x BA 

Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

AAB is the Annual area of the brick produced in m2/year. 

EFi is the emission factor of the relevant pollutant (in kg of pollutant ‘i’ emitted per 

m2 of brick produced) 

AN is the annual production of brick in number/year  

BA is area of a single standard brick (5”x10”) i.e., 0.032258 m2 

2.1.5  Broiler & Poultry Feed: Poultry farming is rising to serve the purpose of the 

increasing demand of meat and eggs. Poultries are mainly framed with chickens being the 

most numerous. Meat chickens, commonly called broilers. Broilers are raised in a large open 

structure known as grow-out houses. 

 Emission Factor  

Category NMVOC NH3 PM10 NOx unit 

Broiler & Poultry Feed 0.1 0.22 0.052 0.001 kg AAP
-1 a-1 
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                 The equation used to calculate Process Emission is as below, 

                                          Ei

p 

=  AAP x EFi 

Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

  AAP is the Average annual population of poultry (AAP) 

 EFi is the emission factor of the relevant pollutant (in kg of pollutant ‘i’ emitted per 

poultry i.e. a-1) 

[**Production Capacity given in MT/Year. It is multiplied by 1000(assumed) to convert the 

data Nos/Year to MT/year for calculation of Process emission] 

2.1.6  Candle: Paraffin wax is used in candle making process. Instead of paraffin 

wax many other wax such as stearine, beeswax, vegetable waxes and wick are used for the 

same process. Heating equipments are essential for melting wax and maintains temperature 

during manufacture process. Electricity, gas, solid fuel is used for measuring and controlling 

temperature. 

 

 

 

                    The equation used to calculate Process Emission is as below, 

                                                      Ei

p

= AC x EFi 

Where,  Ei

p 

is the production emission for pollutant ‘i’ (kg)  

  AC is the annual production of Candle in MT,  

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per MT 

of Candle produced) 

2.1.7  Cast iron, Aluminums Production: Casting of aluminum process is 

classified as Ingot casting and Mould casting. Primary or secondary aluminium is cast into 

rolling ingot (slab) extrusion ingot (billet) and wire bar ingot which are subsequently 

transformed in semi- and finished products during Ingot casting. Mould casting is divided 

into two category Sand casting and Die casting. Lost foam or wax pattern casting also used 

for their economical importance.  

Cast iron is produced by re-melting of pig iron along with substantial quantities of 

scrap iron; scrap steel, lime stone, carbon (coke). Depending upon the situation Carbon and 

 Emission Factor 
 

Category TSP unit 

Candle 50 kg/MT produced 
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silicon are to be adjusted. Iron melt in electric induction furnaces or electric arc furnaces, 

sometime special blast furnaces are used known as cupola.  

 Emission Factor  

Category NMVOC TSP PM10 unit 

Cast iron, Aluminum 138 200  100 g/MT sinter produced 

                        The equation used to calculate Process Emission is as below, 

                                                         Ei

p

= ACI x EFi 

             Where,  Ei

p 

is the production emission for pollutant ‘i’ (kg)  

                ACI is the annual Casting in MT 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of Casting Aluminum) 

2.1.8  Cattle Feed: Cattle are most important animal in terms of production of milk 

and other diary product. 

 Emission Factor   

Category NMVOC NH3 PM10 NOx unit 

Cattle field  13.6 28.7 0.36 0.154 kg AAP-1 a-1 

                  The equation used to calculate Process Emission is as below, 

                                                    Ei

p 

=  AAP x EFi 

Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

 AAP is the Average annual population of poultry (AAP) 

EFi is the emission factor of the relevant pollutant per animal (in kg of pollutant ‘i’ 

emitted per animal i.e. a-1) 

2.1.9  Cement: It is a binding substances used in construction industry. Cement can 

be classified into two category one is hydraulic and another is non-hydraulic. Cement is made 

from calcium oxide, silicon dioxide, aluminum oxide, iron oxide, water and sulphate. 

           

             

 

  

 

 Emission Factor 
 

Category TSP PM10 UNIT 

Cement 242.506 220.46 g/MT cement Produced 

http://en.wikipedia.org/wiki/Induction_furnace
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The equation used to calculate Process Emission is as below, 

                                                              Ei

p

= ACe x EFi 

                    Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

                       ACe is the annual production of cement in MT 

                      EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted      

per MT of cement produced) 

2.1.10                       Chemical Industry: Series of comparable units are operates almost in 

all chemical industry. Chemical engineering unit operations can be divided into three major 

basic categories of equipment i.e. combination (mixing); separation (distillation and other 

separations); reaction (chemical reaction). Additionally they may extended into five category 

by physical nature i.e. combination (mixing); separation (distillation and other separations); 

reaction (chemical reaction). 

 

 Emission Factor 
 

Category CO NMVOC unit 

Chemical Industry 13.6 28.7 kg/MT produced 

 

                   The equation used to calculate Process Emission is as below, 

                                               Ei

p

= ACh x EFi 

        Where,  Ei

p 

is the production emission for pollutant ‘i’ (kg)  

   ACh is the annual production of Chemical in MT 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per MT 

of Chemical) 

 

2.1.11  Confectionary: It is related to food items enrich with sugar. 

               Emission Factor 
 

Category NMVOC unit 

Confectionary 1000 g/MT product 

                 The equation used to calculate Process Emission is as below, 

                                                             Ei

p

= ACo x EFi 
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         Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

           ACo is the annual production of Food in MT 

          EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per MT of             

Food produced) 

2.1.12      Corrugated Sheet Mfg.: Corrugated Sheet is a building material composed of hot-

dip galvanized mild steel. To produce linear corrugated pattern on steel sheet cold-rolled is used.  

During manufacturing of corrugated sheet following pollutants are emitted.  

 
Emission Factor 

Category TSP unit 

Corrugated Sheet Mfg. 0.8 kg/Mg metal produced 

                         

                    The equation used to calculate Process Emission is as below, 

                                                             Ei

p

= ACS x EFi 

         Where, Ei

p 

is the production emission for pollutant ‘i’ (Kg)  

            ACS is the annual production of Metal in Mg (Mega Gram = 1 Metric Ton) 

          EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per Mg of 

Metal Produced) 

 

2.1.13        DG Set: Diesel Generator is used to produce electricity in remote places. It is 

combination of diesel engine, electric generator and various other ancillary devices such as 

base, canopy, sound attenuation, control systems, circuit breakers, jacket water heaters and 

starting system.  

 Emission Factor 
 

Category NMVOC NOX Co  SOX unit 

Confectionary 0.9 169 15.4 488 g/GJ 

                   The equation used to calculate Process Emission is as below, 

                                                      Ei

p

= ADG x EFi 

         Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

           ADG is the annual production of Electricity in GJ 

          EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per GJ of 

electricity Produced) 
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2.1.14     Fertilizers: Fertilizer is a plant nutrient originated from natural or synthetic 

material.  

         

                                                                      

                                

                           

The equation used to calculate Process Emission is as below, 

                                                    Ei

p

= AF x EFi 

         Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

           AF is the annual production of Fertilizers in MT 

          EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per MT of 

fertilizers Produced) 

2.1.15       Food Processing: Food processing  involve the heating of fats and oils and 

foodstuffs containing them, the baking of cereals, flour and beans, fermentation in the making 

of bread, the cooking of vegetables and meats, and the drying of residues. 

               

 

 

 

The equation used to calculate Process Emission is as below, 

                                                        Ei

p

= AFo x EFi 

              Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

              AFo is the annual production of Food in MT 

            EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of food Produced) 

 

2.1.16  Glass: A solid material that exhibits glass material and reversible transition in 

amorphous materials called glass. Float glass and glassblowing techniques are used for glass 

making. Sand or Silica, Sodium Carbonate, Lime or Calcium Oxide, Lead, Boron, 

Lanthanum Oxide and Iron are used as ingredient for glass manufacturing.  

                  

 
Emission Factor 

Category TSP PM10 unit 

Phosphate Fertilizers 0.3 0.24 kg/MT produced 

 Emission Factor 

Category NMVOC unit 

Food Processing  2000 g/MT produced 
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 Emission Factor 

Category TSP PM10 NMVOC NH3 unit 

Glass 738.541 650.357 551.15 1543.22 g/MT  

                                   The equation used to calculate Process Emission is as below, 

                                                      Ei

p

= AG x EFi 

                                                                     AG= AN x Aa x  At 

              Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

              AG is the annual weight of glass produced in MT 

                          AN is the Number of glass produced per year. 

                         Aa is the annual area of the glass produced in m2/year. 

                         At is the Average thickness of glass 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT weight of glass) 

       

2.1.17       Hume Pipe: Hume pipe is designed to use for culverts, sewers, irrigation etc. It is 

made from concrete.  

                   Emission Factor 

Category TSP PM10 unit 

Hume Pipe 0.162 0.0812 kg/m2/year 

                              The equation used to calculate Process Emission is as below, 

                                                           Ei

p

= AH x EFi 

               Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

                AH is the annual area of the Hume Pipe produced in m2/year. 

                           EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per m2 

are of Hume Pipe) 

2.1.18       Oil and Flour Mill: Flour is produces from wheat, maize and other cereal grains. 

It is power like material made by grinding of cereals grains, seed and root. Edible oil is made 

from various seeds, plant, animal and synthetic fat used in frying, baking and other type of 

cooking.  
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The equation used to calculate Process Emission is as below, 

                                                       Ei

p

= AOF x EFi 

         Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

             AOF is the annual production of Oil or Flour in MT 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per MT 

of Oil or flour Produced) 

2.1.19       Petrol Pump: It is stored and sells fuel and lubricant and used as filling station for 

motor vehicle. A fuel dispenser is installed in every petrol pump for different fuel. Following 

pollutants are emitting during filling fuel from fuel dispenser and storage.  

    

 Emission Factor 
 

Category NMVOC unit 

Petrol Pump 264.2 Mg/litre 

                           The equation used to calculate Process Emission is as below, 

                                                         Ei

p

= Afuel x EFi 

             Where, Ei

p 

is the production emission for pollutant ‘i’ (Mg) 

                                    Afuel is the Annual fuel sold per litre. 

             EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per litre 

of fuel sold) 

2.1.20       Photo Colour Lab,Xerox & studio: Documents management and printing of 

documents are consider in this category. Photo copiers and printers are major instrument for 

Photo colour lab and studio. 

 Emission Factor 
 

Category NMVOC unit 

Photo Colour Lab,Xerox & studio 1.81437 g/MT  

            

 Emission Factor  

Category NMVOC unit 

Oil and Flour Mill 10000 gm/MT product 
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The equation used to calculate Process Emission is as below, 

                                                     Ei

p

= APh x EFi 

           Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

             APh is the raw material like toner, ink, developer used annually in MT 

            EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per MT 

of raw material used) 

2.1.21       Plastic Industries: The production procedure varies in a plastic industry 

depending upon the types of product is being produced such as poly propylene, polystyrene, 

polyvinyl chloride (PVC) etc. The major emissions to air are CO2, NOx, CO produced during 

the combustion of fuel gases in the reaction furnace and hydrocarbons and other Non 

Methane Volatile Organic compounds (NMVOC). The major emissions of NMVOC to air 

unreacted starting materials, some partially reacted reactants with small amounts of additives. 

NMVOCs are emitted primarily through leakages and during production, handling and 

storage of the products.  

 Emission Factor  

Sub-Category TSP PM10 NMVOC unit 

Plastic (default) 1500 0 4000 g/ton prodeced 

Styrene-butadiene rubber 0 0 5000 g/ton prodeced 

Styrene-butadiene Latex 0 0 9000 g/ton prodeced 

Styrene-butadiene, SB-Latex, SB-Rubber 0 0 270 g/ton produced 

polystyrene, expandable polystyrene 30 0 3200 g/ton produced 

high impact polystyrene 4 0 120 g/ton produced 

General purpose polystyrene 4 0 120 g/ton prodeced 

styrene 0 0 1000 g/ton prodeced 

polypropylene 1500 0 4000 g/ton produced 

PVC (emulsion)-Default 263 100 813 g/ton produced 

PVC (suspension) 263 100 96 g/ton produced 

polythylene (high Density) 97 0 2300 g/ton produced 

polythylene (low Density) -Default 31 0 2400 g/ton produced 

vinylchloride+dicloroethane 0 0 2500 g/ton produced 

ethylene and propylene 0 0 6000 g/ton produced 
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The equation used to calculate Process Emission is as below, 

                                                   Ei

p

= AP x EFi 

         Where,  Ei

p 

is the production emission for pollutant ‘i’ (g)  

             AP  is the annual production of Plastic in MT 

            EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per MT 

of plastic Produced) 

The type of the Plastic produced has not been mentioned in the respective industrial 

consent forms. So default value of emission factor is taken for calculation. 

2.1.22  Printing Press: Printing press is a device that used in printing industry. Paper, 

ink, flex and solvent are used as major raw materials for this industry. 

 Emission Factor 
 

Category NMVOC unit 

Printing Press 1.81437 g/ton  

           The equation used to calculate Process Emission is as below, 

                                Ei

p

= APr x EFi 

              Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

              APr is the raw material like toner, ink, developer used annually  in MT 

             EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of raw material used). 

2.1.23  PVC Pipe: PVC pipe is construction industry instead of copper, iron or 

wood in pipe. 

 Emission Factor 
 

Category NMVOC unit 

PVC Pipe 10000 g/MT produced 

                        The equation used to calculate Process Emission is as below, 

                                                    Ei

p

= APv x EFi 

              Where,  Ei

p 

is the production emission for pollutant ‘i’ (g)  

              APv is the annual production of PVC Pipe in MT 

            EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of PVC Pipe Produced) 
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2.1.24  Rice Mill: Rice mill is helps to remove hulls and bran’s from paddy grains to 

produce polished rice. This rice milling process is run by different machine such as De-stoner 

for ginning & pressing operations, Paddy Husker and Paddy Separator, Vertical Whitener, 

Humidifier Air Polisher, Grain color sorter, Pre-cleaner, GEC alstom motors, Airlocks, gear 

motors, couplings, elevators, sifters, graders, blowers, electronic weighing and bagging 

system, slat conveyor, Rotary screw air compressor, DG set, weigh bridge along 

with electrical accessories. 

 

           

 

 

 

      The equation used to calculate Process Emission is as below, 

                                                     Ei

p

= AR x EFi 

              Where,  Ei

p 

is the production emission for pollutant ‘i’ (g)  

               AR is the annual production of Rice in MT 

              EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of Rice Produced) 

2.1.25          Rubber: Natural rubber or Indian rubber is largely produced in Tripura. Initially 

produced natural rubber is consists of suitable polymers of the organic compounds of 

isoprene, with minor impurities of other organic compounds and water. Rubber trees are 

harvested to produce latex that used as raw material in natural rubber production industry. 

The latex is a sticky, milky colloid drawn off by making incisions into the bark and collecting 

the fluid in vessels that process called "tapping". The latex then is refined into rubber ready 

for commercial processing. 

 

     

 

 

 

                        The equation used to calculate Process Emission is as below, 

                                                             Ei

p

= ARu x EFi 

              

 Emission Factor 
 

Category PM10 unit 

Rice Mill 24 gm/MT 

 Emission Factor 
 

Category NMVOC unit 

Rubber 8000 g/MT produced 

http://en.wikipedia.org/wiki/Polymer
http://en.wikipedia.org/wiki/Organic_compound
http://en.wikipedia.org/wiki/Isoprene
http://en.wikipedia.org/wiki/Colloid


                                                                                                                                         Chapter 2: Methodology 
 
 

2.15 
 

 

 Where,  Ei

p 

is the production emission for pollutant ‘i’ (g)  

             ARu is the annual production of Rubber in MT 

            EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per MT 

of Rubber Produced) 

2.1.26  Saw Mill: Saw mill is machine where logs are cut into timber or lumber. 

        Emission Factor 
 

Category TSP unit 

Saw Mill 1102.3 g/MT wood product 

 

                      The equation used to calculate Process Emission is as below, 

                                               Ei

p

= ASa x EFi 

              Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

              ASa is the annual production of Wood in MT 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of Wood Produced) 

2.1.27  Spun Pipe: This pipe is made in many materials including ceramic, fiber-

glass, many metals and concrete.  In Tripura Spun pipe is mainly made from GI Ware, 

Cement, River sand, Stone Gravel. This pipe is used for to convey substances which can 

flow such as liquids and gases (fluids), slurries, powders, masses of small solids etc. Pipe 

assemblies are almost always constructed with the use of fittings such as elbows, tees, and so 

on, while tube may be formed or bent into custom configurations. 

          Emission Factor 
 

Category TSP PM10 UNIT  

Spun Pipe 0.162 0.0812 kg/m2/year 

                                   The equation used to calculate Process Emission is as below, 

                                                          Ei

p

= ASp x EFi 

Where,  Ei

p 

is the production emission for pollutant ‘i’ (kg)  

ASp is the annual area of the Spun Pipe produced in m2/year. 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted per m2 

area of Spun Pipe produced) 

http://en.wikipedia.org/wiki/Ceramic
http://en.wikipedia.org/wiki/Fiberglass
http://en.wikipedia.org/wiki/Fiberglass
http://en.wikipedia.org/wiki/Metal
http://en.wikipedia.org/wiki/Concrete
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2.1.28  Steel Manufacturing:  steel is produced from iron and ferrous scrap. Silicon, 

phosphorus, and excess carbon are removed from the raw iron as these are considered 

impurities in steel manufacturing process.  Basic oxygen steel making and Electric arc 

furnace are major two process in steel making. Basic oxygen steel making has liquid pig iron 

from the Blast furnace and scrap steel as the main feed materials while Electric arc furnace 

(EAF) steel making either has scrap steel or direct reduced iron as the main feed materials.  

  Emission Factor 
 

Category TSP PM10 NMVOC UNIT 

Steel Manufacturing 300 180 150 gm/MT steel produced 

     The equation used to calculate Process Emission is as below, 

                                Ei

p

= ASt x EFi 

              Where,  Ei

p 

is the production emission for pollutant ‘i’ (g)  

              ASt is the annual production of steel in MT 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of steel produced) 

2.1.29  Stone Crusher: This machine is design to crush large rocks into small pieces. 

It has metal surface to break or compress material into small fractional chunks. 

 

 

 

 

 The equation used to calculate Process Emission is as below, 

                                                      Ei

p

= ASt x EFi 

              Where, Ei

p 

is the production emission for pollutant ‘i’ (kg)  

              ASt  is the annual stone crushing in MT 

            EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of stone crushing) 

2.1.30  Tiles & Engraving: It is a part of construction industry.  Generally tile is 

made from ceramic, stone metal and glass. It is used for to cover roofs, floors, walls, showers, 

or other objects such as tabletops. 

                 Emission Factor 
 

Category TSP PM10 UNIT 

Stone Crusher 0.25 0.09425 kg/MT(Reference CPCB) 
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                  The equation used to calculate Process Emission is as below, 

                                                    Ei

p

= ATE x EFi 

              Where, Ei

p 

is the production emission for pollutant ‘i’ (kg)  

              ATE is the annual area of the Tiles produced in m2/year           

                        EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per m2 area of tiles produced) 

 

2.1.31  Tyre Industry: Natural rubber is considered as major ingredient for Tire 

making process. Tyre is made to fit around wheel’s rim to protect and enable vehicle 

performance. The materials of modern pneumatic tires are synthetic rubber, natural rubber, 

fabric and wire, along with carbon black and other chemical compound. A tire carcass is 

composed of several parts: the tread, bead, sidewall, shoulder, and ply. Different variety of 

tires are manufactured in industry  such as Bias tire,  belted bias tire, Radial tire, solid tire, 

Semi-pneumatic tires and Airless tire. Tires filled with earth have been used as garden 

containers house-foundations, bullet-proof walls and to prevent soil erosion in flood plains. 

 

 

  

 

               The equation used to calculate Process Emission is as below, 

                                                   Ei

p

= ATy x EFi 

              Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

              ATy  is the annual production of Tyre in MT 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of tyre produced) 

2.1.32  Workshop: Workshop is manufacture and repaired goods. Tools or 

machineries are used for manufacture metallic goods. 

 Emission Factor 
 

Category TSP PM10 UNIT 

Tiles & Engraving 0.162 0.0812 kg/m2/year 

 
Emission Factor 

Category NMVOC UNIT 

Tyre Industry  10000 g/MT tyres 
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The equation used to calculate Process Emission is as below, 

                                            Ei

p

= AWs x EFi 

              Where, Ei

p 

is the production emission for pollutant ‘i’ (g)  

              AWs is the annual production of any goods in MT 

             EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of goods produced) 

There are some industries like Book binding, Cold Store, Computer Centre, Cotton ginning, Cycle 

Stores, Diagnostic Centre, Drinking water (Bottling Plant), Electronics & Electrical, Grill & Steel 

Fabrication, Hotel & Guest House, Ice Factory, Iron & Steel Fabrication, Jewellery, LPG GoDown, 

Mechanical, Pathology, Restaurant, Servicing & Repairing Centre, Textile IND, Wooden Furniture 

for which process emission have not been considered. No additional chemicals are required for 

this industry.  So zero emission is considered. Hence only emission from fuel consumption 

has been calculated. 

 

 

 

 

 

 

 

 

 

 

 
Emission Factor 

Category TSP UNIT 

Workshop 1102.3 g/MT  
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The references for Process Emission factor are tabulated below: 
 

Table 2.1: Reference of process emission Factors 

 

 

 

 

 

 

 

 

  

 

          

            

 

 

 

 

 

 

 

 

 

 

 

 

 

Industrial category Ref 
Automobile 3.B.1 (Table 3-1) 

Bakery  4.C.2(Table 3.4) 

Battery 2.C.5.b (Table 3.9) 

Brick Field E.U.2.A.7.b(Table 3.1) 

Broiler 4.B 

Candle E.U.2.B.6(Table 3.2) 

Cast iron,Aluminium E.U. 2.C.1 

Cattle Field 4.B (Table B–2) 

Cement E.U.2.A.1 

Chemical E.U.3.A.1(Table 2.3) 

Confectionary E.U.2.D.2(Table 2.4) 

Corrugated Sheet Mfg 2.C..5.e (Table 3.1) 

DG set 1.A.4 (Table A 24) 

Fertilizers 2.4.A(Table 2.1) 

Food Processing E.U.2.D.2(Table 2.6) 

Glass 2.A.7.d ( Table 3.5) 

Hume Pipe E.U.2.A.7.b(Table 3.1) 

Oil and Flour Mill 2.D.6(Table 3-10) 

Petrol Pump E.U.1.B.2.a.v(Table 3-8) 

Photo Colour Lab,Xerox & studio E.U. 3.D.1 (Table 3-1) 

Plastic EU: ch 2B-chemical 

Printing Press E.U. 3.D.1 (Table 3-1) 

PVC Pipe E.U. :3.C 

Rice Mill 2.D.2(Table 3-10) 

Rubber 2.D.4(Table 4.1) 

Saw Mill  E.U.2.D.3 (Table 3.1) 

Spun Pipe E.U.2.A.7.b(Table 3.1) 

Steel Manufacturing E.U. 2.C.1 

Stone Crusher Reference from CPCB 

Tiles & Engraving E.U.2.A.7.b(Table 3.1) 

Tyre Ind E.U.2.B.7(Table 4.3) 

Workshop E.U.2.C.5 (Table 3.2) 
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2.2   Emission from Fuel consumption: 
                                                              

Emissions from industrial combustion processes are significant due to their 

size and numbers, different type of combustion techniques employed, and range of 

efficiencies and emissions. In developing countries like India, combustion plant and 

equipment may often be outdated, polluting and inefficient. Due to the complexity of 

industrial processes, there are possibilities of overestimation due to double-counting of 

industrial emissions. This may happen due to overlapping of combustion and process 

emissions. In order to minimise the risk of double-counting relevant pollutant emissions for 

an activity have generally been allocated to either the combustion or process emission. 

The total emission of fuel has been calculated from daily consumption of fuel required in 

industrial processes as well as for operation of generator. Emission factors for Gasoline fuel 

and diesel fuel used in generator engine are as detailed below.  

2.2.1  Fuel Oil:  Fuel Oil is a type of liquid petroleum product and it is burned in a 

furnace or boiler for the generation of heat or used in an engine for the generation of power. 

The industry like Automobile & Brick Field use fuel oil for combustion. The emission factor 

for various pollutants for emission calculation is given below. 

 

 

 

 

The equation used to calculate Combustion Emission for PM10, Sox, Nox is as below, 

                                                 Ei

c

= Fd x EFi 

              Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              Fd is the daily fuel oil consumption in Litre 

            EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per Lt of fuel oil consumed) 

          The equation used to calculate Combustion Emission for SPM is as below, 

                                           Ei

c

 = EPM x 1 / FPM 

                        Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              EPM is the Emission of PM10 in kg 

                                  FPM is the fraction of SPM (0.5) 

    Unit 

Category PM10 SOx NOx  

Fuel Oil 0.01080  0.05112 0.00216 Kg/Lt 
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2.2.2  Light Diesel Oil: A diesel fuel is any fuel suitable for burning in diesel or 

compression ignition engines. Light diesel oil is a blend of distillate fuel with a small 

proportion of residual fuel.  The emission factor for various pollutants is given below. 

             Unit 

Category PM10 SOx NOx  

Light Diesel Oil 0.00570 0.00478 0.0728 Kg/Lt 

The equation used to calculate Combustion Emission for PM10, SOx, NOx is as below, 

                                                    Ei

c

= LDd x EFi 

              Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              LDd is the daily consumption of Light diesel oil in Litre 

            EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per Lt of light diesel oil consumed) 

      The equation used to calculate Combustion Emission for SPM is as below, 

                                                     Ei

c

 = EPM x1/ FPM 

Where,  Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              EPM is the Emission of PM10 in kg 

                            FPM is the fraction of SPM (0.41) 

2.2.3  High Speed Diesel: High Speed Diesel is a 100% distillate fuel. It is 

normally used as a fuel for high speed diesel engines i.e., generating sets, locomotives, 

pumping sets etc.  The emission factor is given below. 

 

 Unit 

Category PM10 SOx NOx  

High Speed Diesel 0.00150 0.00478 0.0728 Kg/Lt 

The equation used to calculate Combustion Emission for PM10, SOx, NOx is as below, 

                                                          Ei

c

= HDd x EFi 

              Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              HDd is the daily consumption of High speed diesel in Litre 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per Lt of hight speed diesel consumed) 
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      The equation used to calculate Combustion Emission for SPM is as below, 

                                 Ei

c

 = EPM x 1/FPM 

    Where,  Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              EPM is the Emission of PM10 in kg 

                                  FPM is the fraction of SPM (0.86) 

2.2.4  Low Sulphate Heavy Stock: Low Sulphur Heavy Stock is a residual fuel 

processed from indigenous crude. It can be used as fuel for Power Generation in DG sets or 

for Boilers/Furnaces/Air preheater/Any other heaters etc.  The emission factor for various 

pollutants for emission calculation is given below. 

 

 

 

The equation used to calculate Combustion Emission for PM10, SOx, NOx is as below, 

                                                           Ei

c

= LSd x EFi 

              Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              LSd is the daily consumption of Low sulphate heavy stock in Litre 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per Lt of low sulphate heavy stock consumed) 

      The equation used to calculate Combustion Emission for SPM is as below, 

                                  Ei

c

 = EPM x 1/FPM 

Where,  Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              EPM is the Emission of PM10 in kg 

                                  FPM is the fraction of SPM (1) 

2.2.5  Coal: Coal is used as a solid fuel to produce electricity and heat through 

combustion. For electricity generation, it is generally used pulverized and then burned in a 

furnace with a boiler. The furnace converts boiler water to stream, which is then used to spin 

turbines which turn generators and create electricity.   The emission factor for various 

pollutants is given below. 

 Unit 

Category PM10 SOx NOx  

Low Sulphur Heavy Stock 0.00350 0.00478 0.0728 Kg/Lt 
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  Unit 

Category PM10 SOx NOx  

Light Diesel Oil 3.10000 7.076 1.3607 Kg/MT 

 

The equation used to calculate Combustion Emission for PM10, SOx, NOx is as below, 

                                                        Ei

c

= Cd x EFi 

              Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

              Cd is the daily consumption of Coal in MT 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of coal consumed) 

      The equation used to calculate Combustion Emission for SPM is as below, 

                                        Ei

c

 = EPM x 1/FPM 

            Where,  

                                    Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

                         EPM is the Emission of PM10 in kg 

                                                 FPM is the fraction of SPM (1) 

2.2.6  Wood: Wood fuel can be used occasionally for fuelling steam engines and 

steam turbines that generate electricity. It can also be used for cooking and heating. The 

industries like Brick Field, Candle factory, Bakery etc use fuel for combustion. 

 Unit 

Category PM10 SOx NOx  

High Speed Diesel 2.88000 0.1814 3.556 Kg/MT 

 

      The equation used to calculate Combustion Emission for PM10, SOx, NOx is as below, 

                                                  Ei

c

= Wd x EFi 

              Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

               Wd is the daily consumption of Wood in MT 

EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of Wood consumed) 

      The equation used to calculate Combustion Emission for SPM is as below, 

                                                  Ei

c

 = EPM x 1/FPM 
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                        Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

                      EPM is the Emission of PM10 in kg 

                                           FPM is the fraction of SPM (1) 

2.2.7  LPG: Liquefied Petroleum Gas or LPG is a mixture of hydrocarbon gases 

which is used as a fuel in heating appliances and vehicles. It is derived from fossil fuel 

sources. It generally produces lower amount of some harmful emissions and the greenhouse 

gas carbon-dioxide (CO2). 

 Unit 

Category PM10 SOx NOx  

LPG 0.06000 0.000000108 0.0018 Kg/MT 

 

      The equation used to calculate Combustion Emission for PM10, Sox, Nox is as below, 

                                                  Ei

c

= Ld x EFi 

              Where, Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

                      Ld is the daily consumption of LPG in MT 

                     EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of LPG consumed) 

      The equation used to calculate Combustion Emission for SPM is as below, 

                                  Ei

c

 = EPM x 1/FPM 

           Where,  Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

                     EPM is the Emission of PM10 in kg 

                                           FPM is the fraction of SPM (1) 

2.2.8      CNG: Compressed Natural Gas or CNG is produced storing Methane at a high pressure. 

CNG is odourless, colourless and tasteless. It is more affordable because it generally costs 15 to 40 

percent less than gasoline or diesel. 

 Unit 

Category PM10 SOx NOx  

Light Diesel Oil 0.06100 0.0137 2.2857 Kg/MT 
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      The equation used to calculate Combustion Emission for PM10, SOx, NOx is as below, 

                                           Ei

c

= Cd x EFi 

              Where,  Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

                      Cd is the daily consumption of CNG in MT 

                     EFi is the emission factor of relevant pollutant (in kg of pollutant ‘i’ emitted 

per MT of CNG consumed) 

      The equation used to calculate Combustion Emission for SPM is as below, 

                                  Ei

c

 = EPM x 1/FPM 

            Where,  Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

                   EPM is the Emission of PM10 in kg 

                                          FPM is the fraction of SPM (1) 

MMSCMD to MT Conversion for CNG: 

MMSCMD = Million Metric Standard Cubic Meter per Day, MT = Metric Ton 

(Value in MMSCMD X Density of CNG) / 1000 = Value in MT/Day 

Where, Density of CNG = 0.72 Kg/ M3 

Emission from Generator:  

Combustion is also calculated from generator emission. Generator is used for power 

generator. Diesel or gasoline fuel both can be used for power generation from generator.  

Pollutant Gasoline Fuel(lb/hp-hr) Diesel Fuel(lb/hp-hr) 

PM10 0.000721 0.00220 

SOx 0.000591 0.00205 

NOx 0.011 0.031 

 

The equation used to calculate Combustion Emission for PM10, Sox, Nox is as below, 

                                 Ei

c

= Gc x EFi 

Where,  Ei

c 

is the combustion emission for pollutant ‘i’ (lb)  

             Gc is the Capacity of Generator in hp-hr 

           EFi is the emission factor of relevant pollutant (kg of pollutant ‘i’ emitted per hp-hr) 
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      The equation used to calculate Combustion Emission for SPM is as below, 

                                 Ei

c

 = EPM x 1/FPM 

         Where,  Ei

c 

is the combustion emission for pollutant ‘i’ (kg)  

             EPM is the Emission of PM10 in kg 

                                    FPM is the fraction of SPM 

 

Table 2.2: The references for Combustion Emission factor 
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               Chapter 3 

Result and Discussion 

The present report attempts to build an emission inventory of air pollutants from different 

industries in the state of Tripura. The main parameters, considered here are Oxides of Sulfur 

(SOx), Oxides of Nitrogen (NOx), repairable Particulate Matter (PM10), Suspended Particulate 

Matters (SPM) and Non Methane Volatile Organic Compounds (NMVOCs).  

All the data are taken from the consent forms of each industry which are provided by Tripura 

State Pollution control Board. Based on the data we have found different status of emission for 

each of the eight districts of Tripura. In order to bring uniformity in classification across the 

country, the Central Pollution Control board issued a direction under section 18(1) (b) of the 

water (Prevention and Control of Pollution) Act, 1974 vide F No. B-29012/ 1/ 2012 / ESS 

dated June 4, 2012 enclosing classification of Industries / Operations / Processes / Activities 

into three (03) categories namely Red, Orange and Green. The categorization of industries are 

listed in Annexure 1. Following this direction TSPCB have categorized industries into Red, 

Orange and Green. The same classification are adopted here for this inventorisation purpose. 

The industrial consent form of a total of twelve hundred and ninety four (1294) industries 

excluding pathology labs were collected from Tripura state pollution control board. Among 

those industries only seven hundred and eighty eight (788) industries has supplied usable 

information for emission calculation. Hence the final emission inventory represent these 787 

industries in the state of Tripura. 

 3.1. Status of West Tripura District 

 

In the West Tripura district, Out of total 503 industries, 67 are in red categories, 293 are in 

orange and 143 are in green categories. Table 3.1 shows that out of different type of industries 

Brick kilns are predominant in this district with a total number of 116 brick kilns. Industry type 

wise contribution of NOx, SOx, PM10, SPM and NM-VOCs are depicted in the figure 3.1, 3.2, 

3.3, 3.4, 3.5 respectively. These figures show that out of different types of industries Brick 
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kilns are the main contributor of all parameters other than NM-VOCs which is contributed 

mainly from Oil and Flour mills in this district. The emission distribution of the main 

contributor i.e.  

 brick kiln is depicted in the Figure 3.6.  

Table 3.1: Type wise Industry Emission Details at West Tripura 

Category   

Type of 

Industry 

No. of 

industry 

Emission of Pollutants (Kg / year) 

SOx NOx PM10 SPM NMVOC 

Green Broiler 31 0 11461.3 595986.4 595986.4 1194127.6 

Green Candle 13 1.1 21.5143 17.4 19975.1 0.0 

Green Confectionery 1 81.0 88.6 85.3 145.8 29.9 

Green Glass 5 0.0 0.0 50.6 57.5 42.9 

Green 

Oil and Flour 

Mill 14 0.0 0.0 0.0 0.0 1346210.0 

Green PVC Pipe 8 0.0 0.0 0.0 0.0 25010.5 

Green Spice 1 231.4 4307.4 282.3 282.3 0.0 

Green Rubber 7 409.6 161.4 607.6 1296.6 109824.0 

Green Battery 2 0.0 0.0 0.6 0.7 0 

Green 

Photo Colour 

Lab, Xerox & 

Studio 8 0.0 0.0 0.0 0.0 0.1 

Green Plastic 10 0.0 0.0 0.0 6001.9 16005.0 

Green Printing Press 31 0.0 0.0 0.0 0.0 0.6 

Green Spun Pipe 4 0.0 0.0 5286.3 10546.6 0.0 

Green 

Tiles & 

Engraving 2 0 0.00 423.60 845.1 0.0 

Green DG Set 6 0.2 0.1 0.0 0.0 0.0 

Orange Bakery 14 1 14612.0 11920.4 12043.4 24820.0 

Orange Food Processing 54 253.2 1477.2 313.4 488.4 97149.2 

Orange 

Hotel & Guest 

House 6 3.3 66.6 52.6 61.2 0.0 

Orange Restaurant 3 597.2 50.8 126.8 253.0 0.0 

Orange Tea 1 66.2 1298.0 1051.2 1222.3 0.0 

Orange 

Cast iron, 

Aluminium 5 0.0 0.0 21.8 43.6 30.0 

Orange Workshop 36 0.0 0.0 0.0 5114.6 0.0 

Orange Drinking water 9 9.6 1116.1 80.6 89.2 193150.0 

Orange Rice Mill 35 0.0 0.0 1047.4 1048.7 0.0 

Orange Tyre Ind 4 0.0 0.0 0.0 0.0 168.0 

Orange Saw Mill 7 0.0 0.0 0.0 213.6 0.0 

Orange Fertilizers 2 0.0 0.0 108.0 135.0 0.0 

Orange Brick kiln 116 856602.9 311278.3 1523126.0 2627222.6 0.0 

Red Thermal P Plant 2 0.0 1.1 0.0 0.0 0.0 

Red 

Steel 

Manufacturing 36 0.0 0. 0 148.3 259.2 123.6 

Red 

Corrugated 

Sheet Mfg 1 0.0 0.0 0.0 21600.0 0.0 

Red Chemical 8 0.0 0.0 0.0 0.0 180207.3 

Red Automobile 10 0.0 0.0 0.0 0.0 11.0 

Red Stone Crusher 2 0.0 0.0 0.1 0.3 0.0 
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Figure 3.1: Industry wise comparison of total NOx emission at West Tripura District 

 

Figure 3.2: Industry wise comparison of total SOx emission at West Tripura District 
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Figure 3.4: Industry wise comparison of total SPM emission at West Tripura District 

 

Figure 3.3: Industry wise comparison of total PM10 emission at West Tripura District 
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Figure 3.5: Industry wise comparison of total NM VOCs emission at West Tripura District 

 

Figure 3.6: Total emission of various pollutants from Brick kiln Industries at West 

Tripura District 
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3.2. Status of North Tripura District 

 

In North Tripura District out of 72 total industries 6 are in red categories and the number of 

orange and green category industries are 54 and 12 respectively. Table 3.2 shows that in this 

district also Brick kilns are predominant which are contributing about 98% of total SOx, 99% 

of total NOx, 97% of total PM10 and 96 % of total SPM in this district. NM-VOCs are mainly 

contributed by Oil and Flour mills (65%). These are depicted in the figure 3.7, 3.8, 3.9, 3.10 

and 3.11. Figure 3.12 shows the emission distribution of Brick kilns as main contributor. 

 
Table 3.2 : Type wise Industry Emission Details at North Tripura 

  

Category 

  

Type of 

Industry No of 

Industries 

Emission of Pollutants (Kg / year) 

SOx NOx PM10 SPM NMVOC 

Green Drinking Water 5 5.0 76.4 1.6 1.863 16020.0 

Green 

Wooden 

furniture 1 62.1 2.6 13.1 26.3 0.0 

Green Candle 1 0.0 0.0 0.0 600.0 96.0 

green 

Oil and Flour 

Mill 1 0.0 0.0 0.0 0.0 36000.0 

Green 

Photo Colour 

Lab 1 0.0 0.0 0.0 0.0 0.0 

Green Spun Pipe 2 0.0 0.0 3446.7 6876.4 0.0 

Green Confectionary 1 0.0 0.0 0.0 0.0 1800.0 

Orange 

Food 

Processing 2 27.2 533.4 432.0 432.0 3.0 

Orange Tea 1 4186.5 784.1 1784.0 4295.5 0.0 

Orange 

Cast iron, 

Aluminum 2 0.0 0.0 2.5 5.1 1.1 

Orange Workshop 1 0.0 0.0 0.0 264.5 0.0 

Orange Tyre Industry 1 0.0 0.0 0.0 0.0 96.0 

Orange Brick kiln 46 220829.0 105125.0 560590.6 978307.5 0.0 

Red Chemical 1 1.6 32.0 25.9 25.9 768.0 

Red 

Steel 

Manufacturing 1 0.0 0.0 6.5 10.8 5.4 

Red Automobile 1 0.0 0.0 0.0 0.0 690.0 

Red Stone Crusher 3 0.0 0.0 9462.5 25099.3 0.0 
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Figure 3.12: Total emission of various pollutants from Brick kiln Industries at North 

Tripura District 
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3.3. Status of South Tripura District 

 

If we consider South Tripura District, there are 121 total industries out of which 5 are red, 96 

are orange and 20 are in green categories which are shown in the table 3.3. Being 

predominant, in this district also, Brick kilns are contributing most of the pollutants other than 

NM-VOCs which is mainly contributed by Rubber Industries in this district. These are being 

depicted in the figure 3.13, 3.14, 3.15, 3.16 and 3.17.  The emission distribution of brick kilns 

is depicted in the Figure 3.18.  

 
Table 3. 3: Type wise Industry Emission Details at South Tripura 

  

Category  

  

Type of 

Industry 

 

No. of 

Industry 

Emission of Pollutants (Kg/year) 

SOx NOx PM10 SPM NMVOC 

Green Confectionary 1 46.0 1.9 9.7 46.0 1.9 

Green Rubber 6 1.0 19.6 15.8 15.8 7922.0 

Green Candle 1 0.0 0.0 0.0 1200.0 0.0 

Green PVC Pipe 1 0.0 0.0 0.0 0.0 25.0 

Green 

Oil and Flour 

Mill 2 

0.0 0.0 0.0 0.0 

7200.0 

Green 

Photo Colour 

Lab 1 

0.0 0.0 0.0 0.0 0.0 

Green Printing Press 3 0.0 0.0 0.0 0.0 0.0 

Green Spun Pipe 1 0.0 0.0 462.5 922.8 0.0 

Green Drinking water 4 0.0 0.0 0.0 0.0 0.0 

Orange Cold Storae 1 231.4 4307.4 282.3 282.3 0.0 

Orange Tea 1 2181.1 363.4 870.9 2089.5 0.0 

Orange Workshop 10 0.0 0.0 0.0 1501.3 0.0 

Orange 
Food 

Processing 
3 0.0 0.0 0.0 0.0 102 

Orange Rice Mill 3 0.0 0.00 12.9 12.9 0.0 

Red Auto mobiles 2 16.5 0.7 3.5 16.5 1584.0 

Orange Brick kiln 76 697527.0 339233.0 1485808.0 2501600.8 0.0 

Red 

Thermal Power 

Plant 1 0.0 2.8 0.1 0.1 0.0 

Red 
Steel 

Manufacturing 
2 0.0 0.0 3.9 6.5 3.3 

Red Chemical 1 0.0 0.0 0.0 0.0 10.3 

 

 
 

 



 
 

                                                                                 Chapter 3: Result and Discussion 

3.11 
  

 

 

 

 

 

 

 

 

  

Figure 3.13: Industry wise comparison of total SOx emission at South Tripura District 
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Figure 3.18: Total emission of various pollutants from Brick kiln Industries at 

South Tripura District 
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3.4. Status of Dhalai District 

 

In Dhalai district out of total 29 industries, 26 industries are in Orange category. Table 3.4 and 

Figure 3.19 to 3.23 refer that like above three districts here also Brick kilns are predominantly 

contributing almost 99% of total SOx, 77% of total NOx, 82% of total PM10 and 80% of total 

SPM. Broiler industry is contributing about 98% of NM-VOCs in this district. The emission 

distribution of brick kilns is depicted in the Figure 3.24.  

 

 
Table 3.4 : Type wise Industry Emission Details at Dhalai 

  
Category  

  
Type of 

Industry 

 
No of 

Industries 

Emission of Pollutants (Kg / year) 

SOx NOx PM10 SPM NMVOC 

Orange Bakery 1 4.3 85.4 69.2 69.2 876.0 

Orange Rice Mill 1 0.0 0.0 4.3 4.3 0.0 

Orange Brick 24 158056.1 67035.2 266711.7 436144.2 0.0 

Red 
Thermal 
Power Plant 1 83.9 1276.1 99.9 0.0 0.0 

Red 
Stone 
Crusher 1 0.0 0.0 30749.1 81562.5 0.0 

Green Broiler 1 0.0 480.0 24960.0 24960.0 48000.0 
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Figure 3.24 : Total emission of various pollutants from Brick kiln Industries at 

Dhalai District 
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3.5. Status of Sepahijala District 

 

In Sepahijala District, there are 28 total industries out of which 5 are red, 14 are orange and 9 

are in green categories which are shown in the table 3.5. In this district Brick kilnindustries are 

contributing 98% of total SOx , 97% of total NOx , 93% of PM10 and 93% of SPM. Figure 

3.25 to 3.29 shows the industry wise distribution pattern of each pollutant in this district. 

 
Table  3.5: Type wise Industry Emission Details at Sepahijala 

  

Category  

  

Type of 

Industry 

No of 

Indust

ries 

Emission of Pollutants (Kg / year) 

SOx NOx PM10 SPM NMVOC 

Green 

Drinking 

Water 2 0.0 0.0 0.0 0.0 6600.0 

Green Confectionary 1 0.0 0.0 0.0 0.0 150.0 

Green PVC Pipe 1 0.0 0.0 0.0 0.0 360.0 

Green Plastic 2 0.0 0.0 0.0 234.0 624.0 

Green Rubber 2 0.0 0.0 0.0 0.0 5504.0 

Green DG Set 1 0.1 0.0 0.0 0.0 0.0 

Orange 

Food 

Processing 3 2.2 32.8 0.7 0.8 486.0 

Orange Tea 1 62.1 2.6 13.1 26.3 0.0 

Orange Rice Mill 9 0.0 0.0 500.6 500.6 0.0 

Red Steel Manu 3 0.0 0.0 3.3 18.4 2.8 

Red Oil & NG 1 0.0 0.0 0.0 0.0 0.0 

Red Chemical 1 0.0 0.0 0.0 0.0 68.9 

Orange Brick 1 5863.9 2007.3 7177.1 11237.9 0.0 
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3.6. Status of Khowai District 

 

According to the Table 3.6, Khowai district is having 32 industries out of which 3 are red, 26 

are orange and rests are of green category. In this district also Brick kilns are predominantly 

contributing all pollutants other than NM-VOCs which are being mainly contributed by 

broilers. Figure 3.30 to 3.34 shows the Status of industry wise emission distribution pattern in 

this district and Figure 3.35 shows the emission distribution of brick kilns. 

 

Table 3.6 : Type wise Industry Emission Details at Khowai 

  
Category  

  
Type of 
Industry 

No of 
Industries 

Emission of Pollutants (Kg / year) 

SOx NOx PM10 SPM NMVOC 
Green Printing Press 1 0.0 0.0 0.0 0.0 0.1 

Green 
Drinking 
Water 1 0.0 0.0 0.0 0.0 6000.0 

Green Broiler 1 0.0 0.0 49920.0 0.0 96000.0 

Orange Bakery 1 6.7 115.5 54.6 58.7 2920.0 

Orange Workshop 3 0.0 0.0 0.0 396.8 0.0 

Orange Iron 1 0.0 0.0 1.1 1.8 0.9 

Orange 
Food 
Processing 2 0.0 0.0 0.5 0.5 31.2 

Orange Rice Mill 1 0.0 0.0 0.3 0.3 0.0 

Orange Brick 18 76836.7 26752.1 155057.3 267272.5 0.0 

Red Steel Manu 3 0.0 0.0 5.6 9.3 4.7 
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Figure 3.35: Total emission of various pollutants from Brick kiln Industries at 

Khowai District 



 
 

                                                                                 Chapter 3: Result and Discussion 

3.26 
  

 

3.7. Status of Unakoti and Gomati Districts  

 

In Unakoti and Gomati District we have received data of only three industries. According to 

these data, which are in the table 3.7, other than PM10 and SPM have negligible emission in 

these two districts 

 
Table 3.7: Type wise Industry Emission Details at Unakoti & Gomati 

     Emission of Pollutants (Kg / year) 

Category  
Type of 
Industry 

No of 
Industries SOx NOx PM10 SPM NM VOC 

Orange Brick 2 5863.92 2007.30 20011.88 36844.33 0.00 

Green DG Set 1 0.04 0.01 0.00 0.00 0.04 

 

 

If we consider the Status of whole Tripura State, it is observed from the Table 3.8 that main 

industrial emission is at West Tripura district. Other than this, South Tripura and North 

Tripura have moderate contribution and other districts have less emission contribution. Figure 

3.36 and 3.37 show that 59% of SOx is emitted from West Tripura, 24%, 16% of SOx is 

emitted from South Tripura. North Tripura and Dhalai district respectively and rests are 

emitted from other districts. For NOx also West Tripura has highest emission (57%) and South 

Tripura (27%), North Tripura (9%) and Dhalai (6%) districts are in second, third and fourth 

position respectively which is depicted in the figure 3.38 and 3.39. In the Figure 3.40 and 3.41 

it is depicted that 33% of PM10 is emitted from West Tripura, 38%, 150% ,8% and 5% of 

PM10 is emitted from South Tripura, North Tripura, Dhalai and Khowai respectively. Status of 

SPM emission is depicted in the figure 3.42 and 3.43 where it is observed that like other 

parameters West Tripura has maximum contribution which is about 60%, 23% is contributed 

from South Tripura, 9% is emitted from North Tripura, 5% is emitted from Dhalai , 2% 

emitted from Khowai and other districts are emitting very less amount of SPM. If we consider 

Nm-VOCs, only West Tripura is emitting about 96% of total NM-VOCs and other districts 

have very less contribution District wise NM-VOCs emission distribution is shown in the 

figure 3.44 and 3.45. Category of industry wise total emission distribution is depicted in the 

figure 3.46 where it is shown that red category industries have the major role to emit SOx, 

NOx, PM10 and SPM in whole Tripura and major amount of NM-VOCs are emitted from 

green category industries. 
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From all data and discussions it can be concluded that rank wise West Tripura is in the first 

position that emits maximum amount of pollutants and this district is followed by South 

Tripura, North Tripura and Dhalai district. The emission from other four districts i.e. 

Sepahijala, Khowai, Unakoti and Gomati are negligible. 

 
 

      Table  3.8 : District Wise Total Emission in Kg / Year 

 

Sl No District SOx NOx PM10 SPM NMVOC 

1 West Tripira 1720292 709050 1290726 6665668 6373820 

2 North Tripura 225111 106554 575765 1015945 55480 

3 South Tripura 699772 339621 1487187 2507412 16848 

4 Dhalai 158144 68877 322594 542740 48876 

5 Sepahijala 5928 2043 7695 12018 13796 

6 Khowai 76843 26867.54 205039 267739.9 104957 

7 Unakoti 0 0 6286 12542 0 

8 Gomati 5864 2007 13725 24302 0 
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Figure 3.37: District wise Comparison of total SOx Emission 
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Figure 3.39: District wise Comparison of total NOx Emission 
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Figure 3.41: District wise Comparison of total PM10 Emission 
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Figure 3.43: District wise Comparison of total SPM Emission 
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Figure 3.45: District wise Comparison of total NM-VOCs Emission 
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Figure 3.46 : Category wise Total Emission Distribution at Tripura 

Figure 3.46: Category wise Total Emission Distribution at Tripura 

 


