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EXECUTIVE SUMMARY

In Indig there is arurgent need to address rapidly worsening effects of air polldtion the
climate as well as on human health. The situation is serious as out of the 20 most polluted
cities in theworld, 12 are in India. In response to reduce the worsening effects of air quality,
the International Institute for Energy Conservation (IIEC) with funding support from Climate
and Clean Air Coalition (CCAC) is working in India to build air quality moritgrand tracking
capacity among government, industry, and utility partners, and to demonstrate and deliver
costeffective air pollution reduction strategies in two industrial Indian sfat€sijarat and
Odishdi through smart management of industrial energg.uBhese states were selected
based on a need assessment as well as the demonstrated interest and commitment of their
Pollution Control BoardsThe project responded to a large body of evidence that points to
industrial and power plant emissions as twalwé major sources of air pollution in industrial
areas. It also builds on an increasing number of studies demonstrating the effectiveness of
smart energy management as a strategy for reducing air pollutiodusstrialized urban areas.

The project selected Jharsuguda and Ankleshwar Industrial Areas in Odisha and StajEsit

to develop the framework to transform the efforts to mitigate air pollution from industrial
areas. The project addressed two key barriers to the adoption of enengpagement as a
solution to the deteriorating air quality in industrial areas: 1) Lack of a demonstrated link
between smart energy management and air quality improvement; and 2) the difficulty of
financing smart energy solutions, that could help addregsodution in industrialized urban
areas. The project established a clear connection between industrial energy use and air quality
and showing how highly polluted areas can address air pollution through adoption of energy
efficiency measures and througkploying clean energy solutions. This report presents the
outcomes of the study conducted in Jharsuguda Industrial Area of Odisha.

Adopted Methodology for the Study

The project focused on improving understanding among government, industrial, &tyd uti

partners of the linkages between air quali*- - w——
and utility/industrial energy managemet il m—
demonstrating the potential for reducing ai § R
pollution levels to achieve multiple healtt

related and economic benefits throug
smart management of industrial enengge
and developing a methodology for clee g
energy solutionsTo demonstrate the Air = [ F Jna,%da
Quality and Smart Energy Manageme
(AQ-SEMP) Framework, the followin
methodology has been adopted i) o
Jharsuguda Industrial Area. % & /

\

\
\

A Step 1: Defining the Study Area:
The study area in Jharsuguda covers g S
area of 1961 Sg.Km (25 Kms radius . '
study area)(Figure 1) . The area falls Figurel: Study Area in Jharsuguda, Odisha
undedlror ®© h We st e agroclinraticazore lsavirgghot and moist subhumid
environmental conditiongFigure 2) . The area experiences extremely high temperatures
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and moderate humidity conditions during summer conditions and low temperature and
normal humidity conditions during winter season. Moderto high wind speeds in the

| Agro-Climatic Regions in India |

[j 1, North-Western Mountain Region
B 2. The North-Eastern Hill Region

[_ 3. The satluj-Yamuna Plain Region

| ] 4. The Upper-Ganga Plain Region
D 5. The Middle-Ganga Plain Region
|| 6. The Lower-Ganga Plain Region

| ] 7. The South-Eastem Plateau Region
8. The Aravali-Malwa Upland

. 9. The Maharashtra Plateau Region
| ] 20. The Deccan interior Region

D 11, The Eastern Coastal Region

[Bl 12. The Western Coastal Region

. 13, The Gujarat Region

[[] 14, TheWestern Rajasthan Region
[l 15. Andaman & Nicobar Island Region

g

%

Figure2: AgreClimatic Zones in India

region enable effective
dispersion of pollutants during
summer season and due to
lower mixing heights, the
ventilation coefficient during
winter season is generally
lower than that of other
seasons.

A Step 2: Review of
Published Baseline Air
Quality in the Study Area

0 As a part of the study,
published secondary air quality
data has been collected from
online ambient air quality
stations installedby Odisha
State Pollution Control Board

(OSPCB) at the Brajrajnagar location, and from published EIA reports at following locations

such as Lapanga, Bomaloi, Gumkarama, Sripura, Brundamal, Tarikela and Thelkoloi villages.

Continuous air quality monitorindata of PMy, PM s, SO and NG, levels are considered

for the study.

A Step 3: Developing Emission Inventories : An attempt was made to develombeline

emission inventory for all the large to medium scale industrial facilities in the study area
based orthe data presented in the consent to operate issued for the respective industries,
continuous emission monitoring data available with OSPCB, published emission factors data
for respective industrial clusters wherever primary data is not available. Vandustries

such as integrated steel plants, aluminum smelter, stellliag mills, sponge iron units,
thermal power plants and captive power plants are covered under this emission inventory
study. Since the energy conservation measures (ENCON) are megbéor industries, the
emissions from vehicular traffic, fugitive emission from material handling facilities and
natural dust emissions during the summer windy conditions are considered under this
study. While the industries are required to meet emissgtandards for particulate matter,
emission levels from the industrial source is less significant compared witarsONOX.
Although thermal power plants are required to meet the new thermal power plant
emission norms notified by MOEF&CC under EP Act 1888015, all the CPPs and power
plants in the study area are in the process of implementing the é&@ NOy control
technologies as per the directions of CPCB and OSPCB. It is assumed that respective
industries are meeting the industry specific emissioms issued by CPCB/OSPB as per
the consent conditions. Details of the emission inventory in the study area is discussed in

the subsequent sections of this report.

Step 4: Predicting Ground Level Concentrations (GLCs) for the Baseline

Emission Scenario Ca se: To establish the possible Ground level Concentration (GLCS)
due to release of emissions from current industries, the baseline emission inventory data
is adopted. The modelled GLCs are plotted as isopleths to establish the spread and

distribution of posible GLC in the study area. Th&h e i g h't
case emission release scenario in the study. Since all the stacks in the study area buoyant
dominant plumes, unstable conditions (Stability Class A and B as per Pasqual classification)

GLCOs

hReducing Air Pollution in

I ndi ad Managerdents t r i al

QOctokert2€20 | viih r ou g h

represe

S



Climate and Clean Air Coalition (CCAC)

represent the worsicase meteorological scenario. Since highest mixing heights with
maximum number of unstable meteorological conditions will be experienced in hot and
dry climatic conditions, summer season has been considered as a-eamstscenario for

ar quality modelling.

A Step 5: Evaluating the Reduction of Emissions due to Proposed Energy
Conservation (ENCON) Measures : Based on the discussion with technical experts
revised inventory levels in the study area has been estimated to depict the reduced
emission levels due to proposed ENCON measures and cleaner production opportunities.
These inputs formed the basis for predicting the post project GLCs.

A Step 6: Predicting Post ENCON GLCs in the Study Area and Evaluating the
Benefits: The revised estimatedmission inventories are adopted to model the GLC to
depict the possible reduction in the pollutant GLCs in the study area. Based on the results,
an attempt was made to assess the possible benefits due to reduced ambient air pollutant
concentration in thestudy area.

The flow diagram of the model depicting the methodology is presented in F&jure

Flow Chart for the Methodology Adopted

Obtaining information on Emissio Obtainng the Meteorological dataj
Inventories for PM, SGQ, NOx and upper air data from IMBr any
emissions foindividual clusters other authentic sources.

[ ]
v

| Modelling usingAERMOD Software |

v

|Estimation of 24 hoursI

| Generation opollution contoursfor the criteria pollutants |
v
Comparison of modelled data with publishg
baseline air quality data in the region

v

Collectingand analyzinglata from local hospitals and
Medical officers of the Industries in the industrial clustd
for respiratory pollutant concentratiorelated diseases

v

Correlate thishealth Impact with Air quality
and concentration of pollutants

v

Considering alEnconand Smart Energy
Managemenmeasures adopted in the
industries, the revised air quality modeling

v

Predicted GL Co6 s Wi
AERMOD

s

Use the revised Air quality modelling to
estimate the possibleductions in
respiratory diseases in future

Figure3: AQSEMP Framework Model and Methodology

Summary of Results

Based on the envisageeduced emission loads, the air quality modelling exercise was
undertaken to c¢ompBEHOxandiSO due tG tedilied emission R\WMIs as
against the uncontrolled emission scenario in Jharsuguda Industrial Area. The summary of
model results beifre and after implementation of ENCON measures and clean technology
options are presented iffable 1. The model output files are presented Amnexure 1V .

hReducing Air Pollution in Indiad®Manhgerdentst ri al ©kteber 2020 | viiih r o u g h

S



—
=7

International Institute for Energy Conservation

Climate and Clean Air Coalition (CCAC)

Scenario

Table 1: Predicted GLC for Baseline Emission Scenario Vs. Post ENCON
Envisaged Reduced Emission Scen:

Uncontrolled Emission Scenari (Post ENCON Measures & Clean Maximum
Pollutant Technology Options) Reported
Pollutant  2rdHeight Predictec  Revised 2rd Height Predicted Baseline Air
load 24Hrs Avg GLC pollutant 24Hrs Avg GLC Quality Data
(T/hr) (ug/n®) load (T/hr) (ug/n®)
SQG 50.3 254 4.4 20.2 24
NOXx 24.5 123 4.3 26.9 31
PMo 6.1 22.9 2.7 14.1 81.4

Predicted GLC of SO ,: Predicted 2 height GLC is reported to be in the order of 20.2
pg/nt as against the uncontrolled emission scenario of R4, A significant reduction in
GLCs can be achieved due to implementing various ENCON measures and clean technology
options in thermal power g@ints, integrated iron and steel plants, aluminium smelters, and
steel rolling industriesThe predicted S@ concentrations were compared with that of the
authentic published data and presented able 2.

Predicted GLC of NOx: Predicted2™ height GLC is reported to be in the order of 26.9
>g/n? as against the uncontrolled emission scenario of 123 figinsignificant reduction in
GLCs can be achieved due to implementing various ENCON measures and clean technology
options. The predicted NOx concentrations were compared with that of the authentic
published data and presentedTable 3.

Predicted GLCs of PM : Predicted2™ height GLC is reported to be in the order of 14.1
>g/n? as against the uncontrolled emission scenario of 22.9jig/mThe predi ct ed
compared with reported baseline concentration which is presented in bélakble 4.

Table 2: Predicted GLCs of SO, 8 Post ENCON Measures and Clean Technology Options
Predicted concentration Published Baseline

Location Coordinates of SQ (ug/n?) Concentration of
Uncontrolled Reduction SQ (hg/m)
Scenario Emission
Scenario

Brajrajnagar 182079.74 m E 62.3 2.3 7.2
2416375.25 m N

Lapanga Village 191233.77 mE 52.6 2.0 8.2
2405217.10 m N

Bomaloi Village 19295347 mE 43.4 1.6 8.0
2402128.17 m N

Gumkarama 195297.80 m E 67.1 2.9 8.5
Village 2408625.96 m N

Sripura Village 193955.96 mE 74.4 3.9 8.0
2410889.85 m N

Brundamal village 192154.54 m E 248.7 6.2 8.0
2414605.36 m N

Tarikela village 189041.00 m E 72.8 3.1 7.5
2410328.63 m N

Thelkoloi village 190844.32 mE 78.6 3.6 8.2
409845.99 m N

allln
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Table 3: Predicted GLCs of NO 10 Post ENCON Measures and Clean Technology Options
Predicted concentration Published baseline
of NOx (ug/8y concentration of
NOX(ug/n¥)

Location Coordinates

Uncontrolled Reduction
Scenario emission
scenario

2409845.99 m N

Brajrajnagar 182079.74 m B 35.7 2.3 24.1
2416375.25 m N

Lapanga Village 191233.77 m B 24.8 2.0 29.8
2405217.10 m N

Bomaloi Village 192953.47 m H 231 1.8 29.1
2402128.17 m N

Gumkarama 195297.80 m B 34.9 2.7 25.2

Village 2408625.96 m N

Sripura Village 193955.96 m H 38.4 3.4 28.8
2410889.85 m N

Brundamal village 192154.54 m B 122.5 4.4 26.3
2414605.36 m N

Tarikela village 189041.00 m B 41.7 3.1 24.9
2410328.63 m N

Thelkoloi village 190844.32 m H 44.5 3.3 29.8

Location

Coordinates

Uncontrolled
Scenario

Reduction
Emission
Scenario

Table 4: Predicted GLCs of PM. 8 Post ENCON Measures and Clean Technology Option
Predicted Concentration
of PM(pg/r)

Published Baseline
Concentration of

PM (ug/M)

2409845.99 m N

Brajrajnagar 182079.74 m B 3.1 14 141
2416375.25 m N

Lapanga Village 191233.77 m H 2.4 15 86.6
2405217.10 m N

Bomaloi Village 192953.47 m H 2.0 0.8 81.7
2402128.17 m N

Gumkarama 195297.80 m H 3.6 1.8 80.4

Village 2408625.96 m N

Sripura Village 193955.96 m H 4.5 2.0 84
2410889.85 m N

Brundamal village 192154.54 m H 6.5 3.5 83.4
2414605.36 m N

Tarikela village 189041.00 m H 4.7 2.2 75.4
2410328.63 m N

Thelkoloi village 190844.32 m B 4.6 2.7 78.8

The detailed analysis and the design of the framework are presented in the sections below.

allln
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| NTRODUCTION

Rapid economic growth has brought many benefits to India, but at a cost to human health and

the environment. Growth in industrial production, construction of buildings, roads and
highways and urban transport has led to poor air quality in many Indias aitie industrial

clusters. There is an urgent need to address the rapidly worsening effects of air pdilution

on both human health and the global clinfatey implementing measures to improve air

gual ity and reduce gr eenhodustealcysess. ( GHG) emi s

Smart energy management, which has proven to be an effective strategy for reducing air
pollution in both developed and transitioning economies, holds significant potential to reduce
emissions from industries and power plamtavo of the major sources of air pollution in
many of | ndi aepwjectprobidesra crigical@racs of coficapt: That developing
country cities can achieve significant, measurable reductions in air pollution and greenhouse
gas emissionthroughinvestingin smart energy management. Achieving this goal, however,
requires addressing two key challenges: 1) Lack of a demonstrated link between smart energy
management and air quality improvements in India; and 2) the need to scale up development,
financing, ananplementation of smart energy solutions, including renewable er{Bfgyand
energy efficiency (EEhat can help address air pollution in industrialized urban areas by
offsetting fossil fuel use for diesel and efwad electricity generation.

Project Objective s

The project tends to transform efforts to mi
power sectors by: 1) improving understanding among government, indusird utility

partners of the linkages between air quality and utility/industrial energy management; 2)
demonstrating the potential for reducing air pollution levels to achieve multiple hesddited

and economic benefits through smart management; ani@®loping and testing an approach

for providing clean energy solutions. Thproject activities have been implementeth
industrialized areasf Gujarat and Odish&tateswhere air pollution is a critical concern. The

project has support from both Stat&overnments, indicating their strong interest in the

project.

In view of the implementation of various energy conservation (ENCON) strategies and
cleaner production initiatives, IIEC intended to develop a technical report to demonstrate the
advantages amplementing ENCONmeasuresand cleaner production initiatives to reduce

the targeted emissions from the respective industrial clusters. For the study, two such
industrial clusters located at Jharsuguda in Odat@dAnkleshwar in Gujarat were selected.
These are among 4édritically pollutedndustrial clustergas dentifiedby the Central Pollution
Control Board (CPCB based onComprehensive Environment Pollutio@EP) Index. The
implementation of ENCON measures and clean technology optiomsdiastrial clusters will
exhibit multiple advantages and benefits such as reduced fossil fuel consumption and thereby
conservation of natural resources for future generations. Reduction in greenhouse gas and
criteria pollutant emissions such as PM,,S@d NOx will help to improve the regional air
quality and reduced the health effect due to air pollution in the region.

The project tends to predict possible reduction in ground level concentration of above
mentioned criteria pollutants due to adoption of ENCON measures and cleaner production

hReducing Air Pollution in Indiads Industrial ClAugust2020 [Lhr ough S
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initiatives in various sectors in the Jharsugiggion. This report presents the air quality

modelling results for current baseline emissions scenario and post project implementation
scenario.
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PROJECT APPROACH AND SUMMARY OF ACTIVITIES
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The project started in Fatnary 2019 with gathering the understanding from the concerned
stakeholders on the uhject matter identifying linkages betwethre industrial air pollution

and its mitigation through introduction of smart energy management techniques, was
completed Severameeting with the Odisha and Gujarat State Pollution Control Board were
organizedThe meeting focused on presenting the project objectives and seeking acceptance
from the State Pollution Control Boardn helping the project teanm implementation of
project activities Jharsuguda Industrial Area in Odisha and Ankaleshwar Industgal iAr
Gujarat were mutually selected to conduct project activities.

Consecutive to the same a dedlased literature review was carried out understanding the
critical important industries present in the identified industrial areas and developing
guestionnaire to collet air pollution relevant data from the industries. Majorly it was
identified that Thermal power Plants, Iron and Steel Industry, Aluminum industry and Mining
Industries are present in the Jharsuguda Industrial areas and Chemicstrigsdmainly
Pharmaceutical, Pesticide and Dye Intermediate Industries in Ankaiegiuestrial areas.

The quesonnaires were peer reviewed by the state pollution control board.

Followed by this outreach activities were conducted to mobilize the suppbindustries,
utilities, experts, industry associations, donor agencies, financing institutions and the staff at
Pollution Control Boards in both Odisha and Gujarat States.

Launch workshop were also organizedn both the stateswherein stakeholdersuch as
industry representatives, health department representatives and government stakeholders
were present. The main objective of the launch workshapas to generate awareness
amongst the local stakeholder on the project activities, request the infoomaequired from

them anddiscuss the issues in implementation.

After the launch workshog survey of select industries ere conducted to understand the
critical areas responsible for emissions and developed the methodology to performs emission
load analysis for the two selected industrial areas. The emission data was analysed and the
current emission load and pollution levels for Jharsuguda were calculatede@iens below
discuss abouthe project findings and emission data analysliso,the report compares the
business as usuahd post implementatioscenaria for Air Quality Management with the

help of Smart EnergiManagement.
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Activity Summary

Activity

Description of\ork
UndertakerburingReporting
Period

Deliverables

DeliveryDate

Status of
Activity
(Completel/
On-Going/
Delayed)

Comments - Brief Description of
Implementing Challenges, Strategy /
Actions which have beeAdopted to
Address theChallenges andPlanned
Actions toMitigate anydentifiedRisks.

Activity 1: Coordinatland convede 1.Detailed wogtan including 15" July 2019 Completed | The main challenge experienced
Improving the | launch eveséand workshep | timeline for carrying implementing the project activity 1
Understanding | with key partners present in  workshop activities collaborate with the industrial organii
of Stakeholder | Odisha and Guijarat includin2.Power point presentation and convince them to provide requi
state pollution control board delivered at workshop pollution data. To overcome the barr
health departments, departi3.Workshop report includin project team organized mestiitty the
of industries etc. Develop a| agenda attendees list State Pollution Control Boards (SPCE
detailed work plan and requested their intervention on the
collection pollution data, en Understanding the need for the stud
data and health data SPCRB collaborated with the project {
The project is now being implemente
selected industrial areas with the he
support provided by SPCBs. The dal
the industry organizations is beiegied
and routed through SPCBs.
Activity 2: Collection afailable data fro July 2019 Completed | The main challesgiaced by tharoject
Collection and | SPCBsindustryssociations |1.Current scenario of extel team were thecollection oflata. T¢
Analysis ofData | andutilities source of air pollution an mitigate this the project team adopt
energy consumption in approach dodiking the help of the auth
Odisha and Guijarat of the Regional Offiagbe state polluti
control boards to collect data fror
utilities and industrial associations.
Activity 2: Develop detailed methodolq1.Air quality and Health Aug 2020 Completed | The project Team is deploying
Development of | for air quality assessment a Impact Assessment accurate modelling software to gener
Detailed impact attribution, in air quality models and patterns which
Methodologies | consultation with state PCB further be utilized to plot against the
and other stakeholders indices and respiratory disease indice
hReducing Air Pollution in Indiads Industrial Cluster through Smart Ener gy Ma n aggesmo2ot 4
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Status of Comments - Brief Description of
Description of\ork Activity Implementing Challenges, Strategy /

Climate and Clean Air Coalition (CCAC)

Activity UndertakerburingReporting Deliverables DeliveryDate (Completel/  Actions which have beeAdopted to
Period On-Going/ Address theChallenges andPlanned
Delayed) Actions toMitigate anydentifiedRisks.

these two states to establish a gomr
between the air quality and health.
challenge is the inconsistent data.
Activity 3: Submission of final reports { 1.Completed CCAC Aug 2020 Jharsuguda | The project teans currently runni
Final Reporting | CCAC and stakeholders. Demonstrating Impacts Completed | Softwarenodellindo estimate reduct
Showcase Smart Energy reporting database potential of the EE measures to shg
Managemepbllution reducti{ questionnaire and Ankleshwdr | BAU vs After EE adoption scenarig
potential and its corelated submission of Annual Ongoing corelated health benefits.
health impact benefits. Report
2.Final Report to
Stakeholders

i
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4 METHODOLOGY OF THE STUDY

In order to meet the specific objectives in the study, the following methodology has been
adopted.

A Step 1: Defining the Study Area: The study area is confined to thgharsuguda
industrialarea covering aarea of 1961 Sq.Km (25 Kms radius of study atE@ure 5).
Thearea fallsunderagro | i mat i Noz 6 hhe Wefst@r n Pl ateaubod
subhumid environmental conditiongFigure 4). The area experiences very high
temperatures and moderate humidity conditions during summer conditions and low
temperature and normal humidity conditions during winter season. Moderate to high wind
speeds in the region enable effective dispersion of tails during summer season and
due to lower mixing heights, the ventilation coefficient during winter season is generally
lower than that of other seasons. Detailed meteorological scenario in the study area is
presented in the subsequent sgbctions of tle study area.

Figure 4: Agro -Climatic Zones of India

i" s Agro-Climatic Regions in India

[] 1. North-Western Mountain Region
B 2. The North-Eastern Hill Region

u 3. The Satluj-Yamuna Plain Region

| 7] 4. The Upper-Ganga Plain Region
D 5. The Middle-Ganga Plain Region

| | 6. The Lower-Ganga Plain Region
D 7. The South-Eastem Plateau Region
[E & The Aravali-Malwa Upland

. 9. The Maharashtra Plateau Region
| ] 20. The Deccan interior Region

11, The Eastern Coastal Region

[Bl] 12. The Western Coastal Region

[l 13. The Gujarat Region

I:] 14, The Western Rajasthan Region
. 15, Andaman & Nicobar Island Region
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Figure 5: Study Area ( Jharsuguda Industrial Area)

Panchpara

o g 0

:1‘ Jharsgguda

Marwari
Para

A Step 2: Review of Published Baseline Air Quality in the Study Area & As a part
of the study, published secondary air quality data has been collected from online ambient
air quality stations installed by Odisha State Pollution Control Board (OSPCB) at the
Brajrajnagar location, and from published EIA reports at followaugitions such as
Lapanga Bomaloi, Gumkarama,Sipura, Brundamal, Tarikela andThelkoloi village
Continuous air quality monitoring data of RIMPM s, SO, and NGO, levels are considered
for the study.

A Step 3: Developing Emission Inventories : An attempt was made to developabeline
emission inventory data for dlhe large to medium scale industrial facilities in the study
area based on the data presented in the consent to operate issued for the respective
industries, continuous emission monitogidata available with OSPCB, published emission
factors data for respective industrial clusters wherever primary data is not available.
Various industries such as integrated steel plants, aluminum smelter, steel rerolling mills,
sponge iron units, thermgdower plants and captive power plants are covered under this
emission inventory study. Since the proposed ENCON measures aim at industrial
operations, emissions from vehicular traffic, fugitive emission from material handling
facilities and natural dust essions during the summer windy conditions are considered
under this study. While the industries are required to meet emission standards for
particulate matter, PM emission levels from the industrial source is less significant
compared with S@and NQ,. Although thermal power plants are required to meet the
new thermal power plant emission nornmotified by MoEF&CQunder EP Act 1986in
2015, all the CPPs and power plants in the study area are in the process of implementing
the SQ and NOy control technologes as per the directions of CPCB and OSPCB. It is

hReducing Air Pollution in Indiad®Manhgerdentst ri al ClOctaber 2020 |7 hr ough S



assumed that respective industries are meeting the industry specific emission norms issued
by CPCB/OSPB as per the consent conditions. Details of the emission inventory in the
study area is discussed iretBubsequent sections of this report.

Climate and Clean Air Coalition (CCAC)

A Step 4: Predicting Ground Level Concentrations (GLCs) for the Baseline
Emission Scenario Case: In order to establish the possib{ground level Concentration
(GLC9 due to release of emissions frolocalindustries, the baseline emission inventory
data is adopted. The modelled GLCs are plotted as isopleths to establish the spread and
distribution of possible GLC in the study area. TH&l2e i ght GLCGds orstepr es e
case emission release scena&ince all the stacks in the study area buoyant dominant
plumes, unstable conditions (Stability Class A and B as per Pasqual classification) represent
the worst-case meteorological scenario. Since highest mixing hewitis maximum
number of unstable meteorological conditions will be experienced in hot and dry climatic
conditions, summer season has been consideredasrat-casescenario for air quality
modelling. Due to lower mixing heights during the winter seasorptediwith taller plume
rise of the buoyant dominant plumes, the possibility ofhi»irs average GLC during the
winter season in the study area will be relatively lower than that of summer conditions.
Details of modelled data are discussed in the subseggestions.

A Step 5: Evaluating the Reduction of Emissions due to Proposed Energy
Conservation ( ENCON ) Measures: Based on thediscussion with technical experts
revisedinventory levels in the study area has been estimated to depict the reduced
emission levels due to proposed ENCON measures and cleaner production opportunities.
These inputs formed the basis for predicting the post project GLCs.

A Step 6: Predicting Post ENCON GLCs in the Study Area and Evaluating the
Benefits: The revised estimated emission inventories are adopted to model the GLC to
depict the possible reduction in the pollutant GLCs in the study area. Based on the results,
an attempt was made tassess the possible benefits due to reduced ambient air pollutant
concentration in the study area.

hReducing Air Pollution in Indiad®Manhgerdentst ri al C lOctaber 2020 [8hr ough S
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5 PUBLISHED AIR QUALITY DATA FOR THE STUDY

Based on the lontgerm published air quality data and latest EIA study reports made available
on the MoEF&CC webts for the region(Table 5 and Table 6). It can be noted that the
annual average particulate matter concentration {P&hd PMs) in the study area has
exceeded the NAAQs. This could be attributed to fugitive dust emissions from mining
operations, transportation of minerals, road dust emissions and natural-monmke dust
during high wind conditionin dry weather days. The 2Hours and annual average
concentrations of S@and NO, are reported to be well within the stipulated NAAQs.
Relatively NQ levels are higher than that of S@vels due to longer resident time in the
atmosphere and also other emission sources such as vehientssions and fertilizer
decomposition in the agriculture areas. Lower 3é€vels in the area also depict lesser impact
from thermal power plants due to taller plume rise and effective dispersion of pollutants in
the region. Based on the information presed in some of the EIA reports published on
MOEF&CC website it is noted that the ozone levels in the area are in the range of 10 to 30
ug/m', which are far below thestipulatedNAAQ. This aspect also confirms that impact of
VOC emissions on théormation of secondary ozone in the presence of Némpounds is
insignificant.

Table 5: Online Continuous AAQ Data for the Year 2018 (CPCB) 2

TRL Colony, M/s. TRL Krosal
Refractories Ltd. PO: Bhepahi

R.O. Building Cd2lony

- . Minim Maximum
Pollutant Range Minim Maximun{24 Annual  (24Hours (24 Annual
(24Hours Avg Hours Avg (ug/nd) Avg- Hours (ug/nd)
- hg/n) Hg/n) ug/nd) Avg-
ug/n?)
PMo 71 153 106 80 139 109
PMs 32 103 56 35 86 58
SG 5 24 10 4 11 7
NOQ 11 31 18 10 20 13

Table 6: Ambient Air Quality Data at the Settlements

(24-Hours Avg - pg/m3)3

. . PMo PMs SG NG
Location Coordinates (ug/nd (ug/nd (ug/n) (ug/nd)
Brajrajnagar 218126%77%_72%%1 141 70.3 7.2 24.1 14.3
Lapanga Vilags 02> T M g6 451 8.2 29.8 23.6
o 192953.47 m |
Bomaloi Village 240212817 m 81.7 43.5 8.0 29.1 <10

1 Environmental Impact Assessment ReportE&pansion of Integrated Iron & Steel Plant from 3.0 to 5.5 MTPA

Cap a cBHUSHAN POWER & STEEL LIMIS#fbalpur district, Odisha
http://www.cpcbenvis.nic.in/airpollution/2018/National%20Ambient%20Air%20Quality%20Monitoring%20Progr

amme%20(NAMP)%20Data%20Year%202018%20CPCB%20ENVIS.pdf

8 Environmental Impact Assessment RepmrtE&pansion of Integrated Iron & Steel Plant from 3.0 to 5.5 MTPA
Cap a cBHYSHAN POWER & STEEL LIMB#&Dbalpur district, Odisha

hReducing Air Pollution in Indiab®#anhgedentst ri al ClOctaber2020|©Ohrough S
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Climate and Clean Air Coalition (CCAC)

Sm?gk:rama oaee LM g0.4 42.1 8.5 25.2 <10
Sripura Village | moono oM 84 435 8.0 28.8 <10
agg%‘lama' et 834 44.5 8.0 26.3 <10
Tarikela village 21?%%?18%% rrnn [ 75.4 40 7.5 24.9 <10
Thelkoloi villagd 2121%%%1%.?529 mi 788 445 8.2 29.8 21.7
hReducing Air Pollution in I ndia6®#Manhgerdentst ri al
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| NDUSTRIAL EMISSION | NVENTORY 1 BASELINE
SCENARIO

The Economy of the Jharsuguda District is solely industrial. Due to the availability of
economically important minerals, especially coal, many scal# & largescale industries
have found a conducive environment for their growth and development. Jhaigug an
industrial hub of the state consisting mainly of the metallurgical industries. It is also popularly
known as the powerhouse of Odisha due to the plentiful industry mostly thermal power
plants. The list of major industries in the region considefed the study is presented in
Table 7 and shown in a satellite google imagdfig(ire 6).

A total of 18 major industries in the study area along with captive power plants and
independent base load thermal power plants are considered for the study.tatle ghysical
characteristics details were extracted from the Odisha State Pollution Control Board server.
In the case of data gaps, the stack details from the other plants (with the same capacity) were
considered. The uncontrolled emissions were estimatesed on the type of fuel and
consumption detaild=or SQ, emissions, the sulphur content of 0.6 % is considered which is
most ideal for Indian coals. For N&nd PM, the uncontrolled emission standard of 600
mg/Nn? (for power plant boilers before installed prior to 2003,) and 100 mgMespectively

are considered for emissions estimation. The total estimated emissions from all the selected
industries are in the order of 50.3 T/hr for $024.5 T/hr for NQ, and 6.1T/hr for PM
respectively. About 101 stacks as a pesource emission are identified for detailed air quality
modelling.

Emission factors adopted for estimating the emissions from the designated stacks are
presented inAnnexure -IA. Out of the total 50.3TPH of SQ emissions from the industries

in the study area, almost 95% of the Sénissions are released from thermal power plants
and captive power plants, whereas thermal power plants contributed about 92% of the total
24.5 TPH of NQ emissions. Detailedmission inventory data is presenteddnnexure -IB

and Annexure -IC. Thermal power plant contributed only 33% of total PM emissions. It is
noted from the above data that major emissions are envisaged from thermal power plant.
Since thedispersion of emissions and GLCs are dependent on stack height, an attempt was
made to estimate the emission release from various range of stack heigtike (4 ). It can

be inferred that 50% of SQand NO, emissions are released from stacks having heagst

than 150m, which contributes maximum GLCs due to lower stack height.

Table 7: List of Major Industries in Jharsuguda Industrial Area

S Industry Name Type of Facility
1 Aditya Aluminium, Lapanga, Sambalpur Aluminum Smelter with Captive
plant
2 Hindalco Industries Ltd, Smelter unit, H Aluminum Smelter
Sambalpur
3 Hindalco Industries Ltd, Power Thermal Power Plant

Plant, Hirakud, Sambalpur
Hindalco Industries ElAP, Hirakud, Sambalp( Rolling Mill

Bhushan Power and Steel Ltd, Iron & Steel with captive power plan
Thelkoloi, Sambaldpur

N

(63}

hReducing Air Pollution in Indiad®Manhgedentst ri al QOctotert2620| 1l hr ough

S



Climate and Clean Air Coalition (CCAC)

=7
=7

International Institute for Energy Conservation

6 Aryan Ispat & Power Ltd, Bomaloi, Sambalp| Iron & Steel with captive power plan
7 ShyanMetallics ariehergy Iron & Steel with captive power plan
Limited, PandIS8ambalpur
8 Maa Samaleswari Industries (P) Ltd, Lg lron & Steel
Sambalpur
9 Viral Steel and Energy Limited, Gurupali, | Iron & Steel with cappioeer plant
Sambalpur
10 IB Thermal Power Station, OPGC (Ltd) Thermal Power Plant
11 Seven Star Steels Ltd Sponge Iron Plant, SMS and captive
plant
12 Thakur Prasad Sao & Sons Pvt Ltd, Sponge Iron Plant with captive powsg
13 Vedanta Ltd (TPP) Thermal Power Plant
14 Vedanta Ltd (Smelter) Aluminium Smelter
15 Vedanta Ltd (CPP) Captive Power Plant
16 Ultratech Cement Ltd Cement
17 SMC Power Generation Ltd Captive Power Plant with captive
plant
18 TRL KrosaKefractories Limited Ceramics and Refractories

Table 8: Typical Emissions Release from Various Sources

Stack group No. of Stacks SQ emissions NQ emissions
(by height) (with no data gaps) (T/hr) (T/hr)
<50 m 35 10.7 5.3
50-150 m 54 5.7 2.3
150-275 m 12 33.9 17.0

Figure 6: Satellite Google Imagery Showing the Major Industries in Jharsuguda

Industrial Area

Banaharapah®. =
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PREDICTING GROUND LEVEL CONCENTRATIONS (GLCS)
FOR THE BASELINE EMISSION SCENARIO CASE

Climate and Clean Air Coalition (CCAC)

The primary objective of thair quality modelling is to predict the most likely possible ground
level concentrations due to combined emissions from all possible combustion sources, captive
power generation in the study area. YERA approvedhERMOD is adopted to moddhe
regional level dispersion pattern. The overview of air quality modelling and prediction of
groundlevel concentrations for the designated pollutants is shown in the block diagram
below. The basic inputs required for the aiuglity modelling are emission source details
(emission rate and stack physical characteristics including stack height, stack tip diameter, flue
gas velocity, flue gas temperature), an hourly meteorological parameter such as wind speed,
wind direction, ami@nt temperature and mixing heights. The ss@ecific online
meteorological informatiomdopted from March 2019 to May 2019(refyas adopted for air
quality modelling exercise. The mixing height data (Mixing Height Atlas of India) published by
the IndianMeteorological Department was adopted. The modeatput as 24hours average
ground level concentration was plotted in the form of {pteths (also known as iso
concentration contours).

Meteorological Data

Increased turbulence in the atmosphere due to higher wind speeds and solar insolation, the
pollutants will be subjected to rapid dispersion and dilution in the atmosphere. Mixing heights
also play an important role, which can limit the vertical mixing pbé of the atmosphere.

In the event the plume rise is higher than the mixing height, then the pollutants will get trapped
in the stable upper layer. In the event the plume rise is lower than that of the mixing height
(afternoon and high solar insolatia@onditions), pollutants will get dispersed in the lower
zone and would contribute a rise in growthelvel concentrations. Since the plume rise of fossil
fuel combustion sources such as boilers, power plant stacks, etc. experience higher buoyancy
and hence st of the period of the plume penetrate the mixing height, thereby leading to
lower ground level concentrations. The hourly meteorological data of the summer season
(March 2019 to May 2019) was considered for modelling givelnimexure |l . The wind

rose diagrams from the data provided for the summer season (March 2019 to May 2019) are
presented below ifrigure 7. Itis observed that the wind direction during the summer season
(March 2019 to May 2019) predominantly blew from South West, West and Southiiithst

an average wind speed of 2.95m/s. The mixing height data pertaining to the region was
collected from the Atlas of Hourly Mixing Height published by IMD New Delhi. The summer
season 24r average mixing height variation is plotted and showRigure 8.

4 https://www.worldweatheronline.com/jharsugaiti@history/orissa/in.aspx
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Figure 7: Wind Rose Diagram for Summer Season
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Figure 8: Hourly Variation of Mixing Height
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7.2  Local and Regional Geographical Features

Undulating and valley type terra@xperiences varied wind patterns and speeds, which can
have a major impact on the pollutant plume travel in the atmosphere. In the current scenario,
the study area is considered to be a plain land without any undulations. The area depicts a
typical rural lackground.

hReducing Air Pollution in Indiad#anhgedentst ri al OOctobern2620|Mhr ough Sm
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7.3 The Source Parameters

Emissions from the sources are generally categorized as buoyant dominant and momentum
dominant plumes based on the amount of thermal flux that is discharged into the atmosphere.
Higher the thermal flux (higher gas volamcoupled with high stack gas temperatures) will
experience large plume rise. In general, the thermal power plant stack gas will experience the
highest plume rise in the order of 500 to 1000m during stable and normal wind speeds.
Similarly, all industriagtacks connected to boilers and furnaces will also experience higher
plume rise. Since thermal flux depends on the flue gas mass flow rate, flue gas temperature,
stack tip diameter, and stack gas velocity are critical inputs to the air dispersion mgdellin

7.4 Predicted GLC for Baseline Emission  Scenario
(Uncontrolled Emissions)

Air quality modelling exercise was undertaken to establish the most likely possible ground
level concentration of P\ NO, and SQ due to the combustion activities in the industries
located in the Jharsuguda region. The predicted concentration of all three pollutants
concerning the summer season (March 2019 to May 2019) is depicteidunes 9 to 11.

The summary of model resultsgesented inTable 9. The model output files are presented

in Annexure Il .

Table 9: Predicted GLC for Baseline Emission Scenario

Location of
Occurrence ofn2

2rdHeight Predicted  Maximum Reportec

Pollutant 24H(rs ,/An\;? GLC Baselln[()aa,t:Quallty Height Predicted
H9 GLC (UTM)
SQ 254 24 192191.00m E, 2414300.0C
NOXx 123 31 192191.00m E, 2414300.0¢
PMo 22.9 814 197171.00m E, 2414300.0(¢

Predicted GLC of SO ,: Predicted 2° height GLC is reported to be in the order of 254
pg/nt and the same was reported to be in the range of 40 to80n? at various settlements

in the study area. It can be noted that there is a large variation between predicted GLC and
actual eported baseline data. This can be attributed due to possible chemical transformation
of SO into the sulphates in the presence of alkali matter moisture in the ambient air.
Considering the halife period of SQ in the atmosphere in the order of 13 to 1Bours, the
predicted GLC with chemical transformation can be estimated as 25 tud@?, which
corroborates with the actual baseline data report8dhe predicted S@concentrations were
compared with that of the authentic published data and presentddbie 10.

Predicted GLC of NO ,: Predicted2™ height GLC is reported to be in the order of 123
>g/nT, whereas the same was reported to be in the range of 23 to>¢5, which isat par

with reported baseline levels of 23 to 35g/n?. Similar to S@ NO, will undergo
photochemical reaction and also chemical transformation into salts of nitrates. THiehaff
NO, in the atmosphere is generally in the order of 18 to 20 hours and the corresponding
corrected predicted GLC will be in the range of 20 to 3§/n7, which isat par with reported
baseline concentrations. The same is presentetiainle 11.
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Predicted GLCs of PM : The 29 height 24hrs peak predicted PM concentration is
estimated as 23g/n? as against the reported baseline level of 80 to $§3¢. This aspect
indicates that the existing industries are contributing to about 15 to 30% of the background
PM levels. Although, all industries are adopting pollution control systems as per consent
management, the overall PM emissions to the tune ®P® from the existing industries are
contributing considerable GLCs to the baseline air quality scenario. The comparison table is
presented inTable 12.

Climate and Clean Air Coalition (CCAC)

Table 10: Predicted GLCs of SO, - Baseline Emission Scenario

Predicted Published baseline
Location Coordinates concentration concentration of
of SQ (ug/n) SQ (ug/nd)

Brajrajnagar 182079.74 m E 62.3 7.2
2416375.25m N

Lapanga Village 191233.77 mE 52.6 8.2
2405217.10 m N

Bomaloi Village 192953.47 m E 43.4 8.0
2402128.17 m N

Gumkarama Village 195297.80 m E 67.1 8.5
2408625.96 m N

Sripura Village 193955.96 m E 74.4 8.0
2410889.85 m N

Brundamal village 192154.54 m E 248.7 8.0
2414605.36 m N

Tarikela village 189041.00 m E 72.8 7.5
2410328.63 m N

Thelkoloi village 190844.32 m E 78.6 8.2
2409845.99 m N

Table 11: Predicted GLCs of NO - Baseline Emission Scenario

Predicted Published baseline
Location Coordinates concentration of concentration of

NQ (pg/n?) NQ (ng/n?)

Brajrajnagar 182079.74 m E 35.7 24.1
2416375.25 m N

Lapanga Village 191233.77 m E 24.8 29.8
2405217.10 m N

Bomaloi Village 192953.47 m E 23.1 29.1
2402128.17 m N

Gumkarama Village 195297.80 m E 34.9 25.2
2408625.96 m N

Sripura Village 193955.96 m E 384 28.8
2410889.85 m N

Brundamal village 192154.54 m E 122.5 26.3
2414605.36 m N

Tarikela village 189041.00 m E 41.7 24.9
2410328.63 m N

Thelkoloi village 190844.32 m E 44.5 29.8

hReducing Air Pollution in Indiab®#anhgedentst ri al QOciotert2620|8hr ough Sm



—
=7

International Institute for Energy Conservation

| | 2409845.99 m N | | |

Climate and Clean Air Coalition (CCAC)

Table 12: Predicted GLCs of PM 10 - Baseline Emission Scenario

Predicted Published baseline
Location Coordinates concentration of concentration of
PMLO PMLO
(Hg/n) (Hg/n%)
Lapanga Village 191233.77 mE 24 86.6
2405217.10 m N
Bomaloi Village 19295347 m E 2.0 81.7
2402128.17 m N
Gumkarama Village 195297.80 m E 3.6 80.4
2408625.96 m N
Sripura Village 193955.96 m E 4.5 84
2410889.85 m N
Brundamal village 192154.54 m E 6.5 83.4
2414605.36 m N
Tarikela village 189041.00 m E 4.7 75.4
2410328.63 m N
Thelkoloi village 190844.32 m E 4.6 78.8
2409845.99 m N

allln
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Figure 9: Isopleths Showing Predicted GLC of SO ; (Base Line Emission Scenario)
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Figure 10: Isopleths Showing Predicted GLC of NO  (Base Line Emission Scenario)
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Figure 11: Isopleths Showing Predicted GLC of PM 10 (Base Line Emission Scenario)
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EFFICIENCY | MPROVEMENT IN EXISTING THERMAL
PowER PLANTS/ CAPTIVE POWER PLANTS FOR
JHARSUGUDA, ODISHA

Climate and Clean Air Coalition (CCAC)

EFFICIENCY IMPROVEMENT MEASURES FOR EXISTING INDUSTRIAL
UNITS

Increasing the efficiency of plants translates into increased generation of electricity from the
same quantity of coal, which contributes to the energy security of the country while reducing
specific emissions. This also medhat installation of additional capacity can be avoibed
example, one of the expected outcomes of the PAT schemes of MinistPApaker wasthat

19 GW of capacity addition could be avoided by increasing efficiency across industrial sectors
includingpower.

Various studies show that there are key areas in plants which can be specifically targeted for
improvement of energyefficiency Inefficient soot blowing, low condenser vacuumg - un
optimised combustion in the boiler amabor-quality coal (lower than the quality for which
boiler is designed) lead tthe loss in efficiency of the plant. The list of key areas where
improvements can bachieved betweel-5 percentage poist depending on the extent of
measures taken up.

A Combustion Optimisation: Optimising the ratio of coal to air input in the boiler can
reduce loss of efficiency due to unburned carbon in fly ash and reducegfdi®ation in
the boiler. It can also potentialiynprove efficiency by 0.18.84 percentage points.

A Coal Drying: Subbituminous coal contains high moisture content, between 15 and 40
per cent. During combustion in the boiler, about 7 per cent of the heat input could be
used due to the moisture presenh the coal. Waste heat from the flue gas could be
utilised to dry the coal before combustion. This could lead to an efficiency increase of 0.1
0.7 percentage points.

A Optimisation of Soot -Blowers: Soot blowers are used to remove ash from boiler
tubes to ensure efficient heat transfer in the boiler. The timing of ddotving needs to
be optimised in the boiler as excessive stdwing could lead to boiletube failures and
too little could lead toa drop in efficiency. Timing optimisation could lead to an efficiency
increase of 0.4D.65 percentage points

A Steam Turbine Overhaul: A complete turbine overhaul could be carried out for old
turbines, which means replacing the turbine blades and casing and could also involve
modification of steam parameters. However, this may prove to be capital intensive and a
feasibility study is need on a casdy-case basis. The improvement in efficiency, however,
could be about 0.84.6 percentage points.

A Flue Gas Heat Recovery: A considerable portion of the energy input in a plant is lost
through the stack in the form of waste heat. Recoverinig waste heat by utilising either
for feedwater pre-heating or for coal drying as mentioned could lead to a potential
efficiency improvement of 0.3 to 1.5 per cent.
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A Condenser Vacuum: High steam temperature and pressure at turbine entry and low
steam tenperature and pressure at turbine exit are the key conditions which dictate the
overall efficiency of the steam cycle. The condenser in a power plant performs the key
function of condensing steam back to water at the exit of the low pressure (LP) turbine,
using vacuum conditions. Lower than optimal vacuum conditions lead to increased steam
consumption and the work extracted from the steam is also lowered. Excessive vacuum
can lead to the formation of water droplets in the last stage of the turbine, resuiting
blade damage. A study conducted by CEA and GIZ in 2014 found that optimisation of
condenser vacuum has the maximum potential for stierin efficiency improvement in
the plants in the study.

Climate and Clean Air Coalition (CCAC)

TECHNOLOG Y IMPROVEMENT FOR PROCESSES IN INDUSTRIES

A Higher Steam Parameters: The fundamental way to increase efficiency is to operate
the plant at higher temperature and pressure. A typical Indian subcritical plant operates at
540°C and 17 megapascals (MPa) with average operating efficiencies are@he28
cent. In comparison, the statef-the-art USC plants operate at temperature up to 620°C
and pressure up to 29 MPa, achieving efficiencies up to 48 per cent (HHV basis).

A new category of plants called Advaned8C, which can achieve efficiencies afb0

per cent using steam at a temperature of 700°C and pressure of 35 MPa, is being prepared
for demonstration by 202@5. AUSC boilers designed for Indian coal will require erosion
resistant coatings because Indian coal contains a lot of asd7@y4 which is highly
erosive. Due to reduced heat transfer rategcause othese coatings, the boiler will be
much larger in terms of furnace volume area as compared to boilers designed fer high
grade coal. This will increase the capital costs of filant, but with policylevel
interventions, the payback period of such units can be reduced

A Fluidised Bed Combustion (FBC) Boilers: FBC boilers are a proven technology that
can be implemented by domestic manufacturers. As combustion takes placlwaer
temperature, it inherently lowers the formation of oxides of nitrogen. Limestone can be
added into the process to lower the emissiof oxides of sulphur as well. FBC units were
earlier available only for subcritical units of smaller sizes, but the technology has been
scaled up and FBC units are available in the same range as PC units. Fuel flexibility is the
biggest advantage that€Boilers offer in the Indian context. Unlike PC boilers, fuels with
widely varying calorific values can be readily fired, without the need for oil support like in
PC boilers. In addition, it eliminates the need of finely grinding the fuel before commustio
A 460 MW SCGFBC unit is currently under operation in Poland and bigger and better 550
MW USGFBC units are expected to start commercial operation in Sotbrea.
Currently, FBC boilers are in use in western India only for lignite plants. It is dstima
that stricter SQ and NGO, emission norms will make FBC boilers more economical as
compared to PC boilers as they do noteed additional equipment for SGnd NO,
control. This also happens to be a technology that indigenous manufacturers like BHEL
are faniliar with, and can be adapted to larger sizes with more R&D

A Carbon Capture and Sequestration (CCS): CCS is not yet a widely tested
technology which can prevent G@missions from entering the atmosphere. This method
uses chemical absorbents to separate G@m the flue gas stream of the power plant.
There are multiple methods for C@capture, including:
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Climate and Clean Air Coalition (CCAC)

Pre-combustion: Coal is converted into a mixture of hydrogen and €@sing chemical
processes like steam reforming. This mixture is then used in typical power plants and the
resulting lue gas consisting mainly of @@ captured (as in IGCC systems).
Post-combustion: A chemia@l solvent is used to absorb GGrom the flue gas stream
after combustion. The CQis later captured by heating the solvent, which can be reused
in the process by cleansing it of other impurities.

The CO, is then compressed to a liquike stateand transported to storage sites. These
storage sites are geological formations, such as -deepoilfields and sedimentary rock
formations at depths of about 800 m, which are expected to have the ability to hold the
gas permanently.

The largest unit onvhich CCS technology has been demonstrated is aNI¥@ unit. The

technology is inefficiend as much as X0 2 per cent o f the pl an:
consumed in the CCS process. The technology is yet to mature for larger units and the
capital costs areigh. There is also the risk of instability of underground reservoirs which

might lead dargescale release of stored GG5ince the gas is colourless and odourless,

and given the large quantities that will be sequestered, there is a significant risk &m hum

life in the event of release of gas from the reservoirs. Additionally, no study has been done

in India to identify suitable sites for storage.

A Integrated Gasification Combined Cycle (IGCC) and Oxy-Combustion: Coal is
first converted into syngas in an IGCC plant and then burnt in a conventional gas turbine
and can reach efficiencies matching that of a SC plant. Worldwide, pilot scale plants are
already in operation to test the feasibility of this technologyt, dmmmercial scale plants
are still a few years away. India too announced a pilot IGCC plant at Vijayawada which
was going to be a joint effort between APGENCO and BHEL, but the project has remained
a nonstarter. Indicative costs of about Rs 9 crore/MWsalmakes iexpensivelt should
al so be not edf |tohwa t ghadss nGCCavhirh eack currently in use
worl dwi de are not suitabl e -basedIGCCsgsierm has c o a |
been under development IIFHEL but the results d its testing are unknown.

Oxy-combustion utilises pure oxygen rather than atmospheric air in the boiler for
combustion. This involves setting up of an air separation unit (ASU) to separate oxygen
from air and special boiler parts to withstand higher fggmatures. This technology is
especially advantageous when used with CCS systems as the flue gas consists mostly of
pure CO, and can be captured without much processing. N@mation is also prevented

as only oxygen is used for combustion. This process tuffers the same drawbacks as
IGCC 0 high auxiliary consumption, as ASUs are highly energy intensive. This technology
is also under developmemtorldwide andhas not yet been demonstrated on a large scale.
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CONCLUSION ON ENERGY CONSERVATION MEASURES FOR COAL
BASED POWER PLANTS

Climate and Clean Air Coalition (CCAC)

Most of the Indian plants have efficiencies eBB82er cent. In comparison with plants around
the world, these are among the lowest in the world. Lack of proper O&M practices is one of
the main rasons for this. The problem is acute in stat@ned plants where units are often
not able to operate at their rated output due to bad operational practices combined with
poor quality fuel

Another issue affecting cebhsed power plants is that they are often not run at full load.
Usuallycoabased pl ants are intended to be oObase
based plants are used as 0pe gecifimhpurspof aght s 6
demand. In India, however, cdmsed plants are used as both b#sad and peaking plants.

The result is that when demand is low, plants are forced to run at their minimum technical
load, which causes a loss of efficiency.

There isa large scope for reduction in auxiliary power consumption in plants. A notification
was passed by the Ministry of Power in this regard in 2006 making it compulsory for all plants
to monitor energy consumption by auxiliary equipment. The objective walsttigaplants
crosscheck the logs of the metered consumption data with energy audits and carry out
efficiencyimprovement measures. In a 2010 revision to the notification, however, monitoring
total auxiliary consumption by all the equipment was made corapuiather than monitoring

the detailed use. The result was the plants today know their total auxiliary consumption but
are not ableto identify how much is being consumed where. This makes it impossible to
reduce auxiliary consumption. Most plants couldt mprovide a breakup of auxiliary
consumption to GRP as well. Very few plants, mostly privately owned ones, carry out
voluntary monitoring and targedetting to reduce auxiliary consumption.

The PAT scheme was the first attempt to introduce the idea émgy efficiency in thermal
power plants in India. However, the initial round of target setting was not ambitious enough.
Moreover, the programme has been designed such that one of the ways for plants to achieve
their targets is by reducing their auxiliacgnsumption (as the programme only considers net
heat rates). However, in the absence of proper metering, this is not possible.

There are also regulatory gaps in the Indian electricity framework, which allow for
inefficiencies to creep in at the plamiviel. Several such gaps still exist even today. A few of
them are:

A Merit Order Dispatch (MOD): A MOD lists plants in increasing order of tariff. When
a distribution company (DISCOM) requires power, the plant with the lowest tariff comes
on first. Often,plants which have completely depreciated are high up on the list as they
do not have capital costs. These plants also happen to be very polluting, but since tariff
trumps all other parameters, these come on first.

Integrating the costs of pollution into the tariff structure is one of the ways to overcome
this problem. This makes sure that more efficient, less polluting plants are given priority
in the dispatch over inefficient, highly polluting plants. China, famgie, already has an
environmental dispatch rule which provides for preparing dispatch lists based on a

hReducing Air Pollution in Indiad®Manhgerdentst ri al QOctok®rt2€20 | 28hr ou g h

|
t

S



Climate and Clean Air Coalition (CCAC) Pt et orErry Corst

combination of environmental impacts and thermal efficiencies, instead of being based on
average total price.

A Fuel Transit Losses:Plants are allowed transit loss of 0.8.8 per cent on a normative
basis. Since fuel transit loss is normative, it allows the plant to claim full losses rather than
actual losses. Further it does not incentivise plants to adopt best practices to measure
actual coal receipand consumption.

A Special Allowances: Old and inefficient plants like NTPC Badarpur and DVC Bokaro
are given exemptions from meeting heat rate norms. The benchmark for heat rates and
specific fuel consumption is often set-20 per cent lower than for dter plants. These
plants happen to be egregious polluters as well and providing them exemptions gives them
more incentive to not change.

CO, AND ENERGY EFFICIENCY
The thermal power sector is one of the most energy consuming and highest-&@Hi&ing
industrial sectors

SPECIFIC CQ EMISSION RATES OF COUNTRIES, 20103
India has one of the highest CO,-specific emission rates among countries
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Source: Green Rating Project 2014; Hussy C., Klaassen E., Koornneef J. and Wigand F., 2014, International comparis
of fossil power efficiency and@@nsity Update 2014
http.//lwww.ecofys.com/files/files/e2dlykinternationalomparisefossipowesefficiency.pdf, P 81, as viewed on

January 6, 2015

More than 40 per cent of total energy consumption in the world (5,251 million tonnes of oll
equivalent, Mtoe, in 2012) is llge electricity sector. Of this, coal uses around 43 per cent
(2,269 Mtoe in 2012).

More than 38 per cent of the global CGemission from fuel combustion (13,346 million
tonnes) comes from t he,emidsiens (the thid largesiftesGhioa or . |
and USA)23 are nearly 6 per c ensemissionsframe wor |
fuel combustion are derived from electricity.
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A report by UK-based consultangyecofys stated emission intensity of Indian cdised
power plants was 1.26 tC&MWh25 in 2011. However, CEA reports a lower (1.03
tCO./MWh) emissions intensity of copbwered plants in 201:34.26 Plants evaluated under
the GRP study had an average specificssion of 1.08 tCQ@MWh during 201613. What is
beyond di sput e L eamisdion s ore 6fghe Bighescamébng counti€s with
significant coabased capacity (see Graph 4.13: Specifig €fission rates of countries, 2010
13).

Climate and Clean Air Coalition (CCAC)

Energy efficiaty is directly related to the intensity of CQOemission per unit of electricity
generated. Emissions from Indian plants are high because most plants still use subcritical
technology with low efficiency (around &3 per cent). Moving to SC plants27 withgher
efficiencies can lower specific G@®missions to 743 g/kWh. A further reduction in intensity

to 600670 g/kWh is possible using Advandd8C technology which is still at the
development stage (see Graph 4.14: Relation between, Efficiency and tecluhogy).

Relation between CO., efficiency and technology
Higher plant efficiency means lower emission rates

A Average worldwide

436 g coallkWh
- L State of the art

-13%

-21%

CO, reduction

Steam power plant
700°C technology
Total climate gas

. 1
missions CCS technology

But:
Efficiency loss of
7 to 129% points

CO, emissions per kWh

2010 2020 Time

Source: Electricity Generation: Facts and Figures, VGB Powelrde (da g1 Ra 7

Although plants based on SC technology have beenpne r at i on since the ea
first SC unit was commissioned only in 2610. The 13 FiveYear Plan (20127) envisions

50-60 per cent of the new capacity added during this period will be based on SC technology.

The average specific G@mission of the plants in the GRP study is 1.08 #@B@WVh, which

is slightly higher than the Indian average emission of 1.03/Md®h reported by CEA.28

Graph 4.15 shows the distribution of the plants in the study: 17 plants had an average emission
lower than the Indian average emission, of which only three are stateed; JPIRaigarh had

the lowest specific emission at 0.87 tgO®Wh while JSEBPatratu was the worst at 1.80
tCO,/MWh.

Plants with high specific emissions (1.2 tDNh and above) contribu just 17 per cent of
the total generation (se&raph:Generation contribution (in per cent) from plants, 2013).
The largest sharef generation was from the 0:9.1 tCO./MWh (over 65 per cent)
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International Institute for Energy Conservation

SPECIFIC CQ EMISSION OF SAMPLE PLANTS, 20103

Wide variation between the best and worst performers in terms of specific CO, emissions
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Source: Green Rating Project,-2B1@SE, New Delhi

GENERATION CONTRIBUTION FROM PLANTS, 201013
Plants with highest emission contribute the least to generation
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Source: Green Rating Project,-2B18SE, New Delhi

The plants which fell in the lowest efficiency band of3R5per cent had an average emission
of 1.30 tCO/MWh. All plants in this band were statevned, except KSRVardha, which is
privately owned. The efficiency range of32 per cent included the largest number of plants
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with an average emission of 1.13 tg8@Wh. Plants with an efficiency of 34 per centdan
higher had CQ emissions that were lower than the Indian average

Climate and Clean Air Coalition (CCAC)

AVERAGE SPECIFIC CLEMISSION OF PLANTS CONSIDERED
Plants with higher efficiency showed less emission intensity
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Source: Green Rating Project,-PB1@SE, New Delhi
The three supercritical plants in the studyTataMundra, NTPE&Sipat and Adafvlundrad had an average
emission of 1.00 tC@MWh. Adani Mundra had the highest emission among the three at 1.10/MD®h.

THE CHALLENGE AHEAD: EFFICIENCY VERSUS CO , REDUCTION

The big challenge for India is to ensure affordable energy to all while simultaneously controlling

CO, emissions. Currently, the most cosffective method for reducing COemissions is

improving efficiency. The APEC (Adracific Economic Cooperation) Energy Working
Groupdbs report suggests that a 3.5 percent a
per cent reduction in CQ emissions, which could be achieved througptimisation of
combustion, steam cycle, and operation and maintenance. Thiseffestive method also
increases the plantds I|ife.

The capacity additions need to have efficient and clean technologies. The existing plants need
to be retrofitted with cleantechnologies where possible. Plants which are too old, where
retrofits cannot work anymore, need to be phased out. Since poor O&M practices are a major
reason for low efficiency of plants, the scope for efficiency improvement through adoption of
best pratices is high.

However, because of the limitations of how much efficiency improvement is achievable with
older technology, deeper cuts in G@missions would require exploration of options such as
implementation of carbon capture and storage (CCS) (vitphefficiency units), which are
expensive and in the experimental stage. Thus, efficiency improvement remains the most cost
effective way to achieve significant cuts in emissions frombasd power plants in India.
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SO, ABATEMENT TECHNOLOGY

In India very few plants that are dependent imported coal have installed S@ontrol
systems. The remaining have no aefepipe SQ control measures. CPCB/ MOEF have given
time upto 2021 to meet the new notified standard.

The primary measure to control SOemission is to use lowgulphur coal itself. For fluidised
bed combustion (FBC) plants, the use adsorbent materials (CaO, Ca (OH)2 or CaCO3)
directly in the boiler helps to retain sulphur in ash. The reaction needs a fuallserbent
ratio of 1.5:7, depending on the fuel.

Flue gas desulphurisation is the secondary measure to captureridsion from flue gas. It
can be done using wet scrubbing (wet process), spirgyscrubbers (serriry process),
adsorbent injection (dry qocess) and regenerative processes (both the wet and dry type,
where scrubbing material is recovered and reused).

Wet process is the most efficient and popular technique in which an aqueous suspension of
limestone/lime or seawater is used for flue gas scrubbing. There are other advantages: HCI,
HF, dust and heavy metals emissions are reduced.

A few imported coalbad coastal plants in India, such as JS&thagiri, Tatdrombay,
AdaniMundra etc., have adopted seawatemsed FGD technology. The process saves
chemical cost but does not generate gypsum; however, it could have localised side effects
from the release obulphate, chloride and heavy metals with effluent or waste water into the
sea.

The semidry process is the second most popular choice. It is generally used in small
mediumsized boilers that use up to 1.5 per cent sulphur coal.

DIFFERENT TYPES OFGD SYSTEMS TO CONTROL SQ
Flue Gas Desulphurisation (FGD) systems can increase the capital cost by up to 14 per cent

Types of FGD | Characteristics Increase in
capital cost

Wt FGD + Limestone (CaCy) used as reagent

*

Removal efficiency up to 98 per cent

Ui 1-1.5 per cenl of elecimcity generated

High water consumiption, therefore need 1o treat wastewater

« Gypsum as a saleable byproduct 11-14 per cent

Semi-dry FGD |+ Also called “dry scrubbing” under conirolled humidification
Lirre (C-a0) 3% reagent
= Removal efficiency up to 94 per cent

*

= A fermove 1-‘:'.'.'3 A5 waell at higher removal rate than wel FGD
= Usi 0.5-1.0 per cent of electricity
« No wastewater generation

+ Waste — mixture of fly ash, unreacted additive and CaS0, 9-12 per cent
Seawaler FGD |+ Removal efficiency up 1o 90 per cent
« Mol practical for high sulphur coal (>1365)

Use 0L8-1.4 per cent of alectricity

= No wastewater or solld wasle

« May result In reduction of pH, release of heavy metals, fly ash and sulfate, increase of
temperature, dissolved owygen, and chemical oxygen demand in sea water 7-10 per cent

Source: International Finance Corporation (IFC), 2008, Environment, Health and Safety guidelines: Thermal Power Pla
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http://www.ifc.org/wps/wem/connect/dfb6a60048855a21852cd76a6515bb18/FINAL_Thermal%2BPower.pdf?MOD=AJ
PERES&id=1323162579734, p. 4, as viewed on October 2014

NO , Abatement Technology: Rare in Indian Coal-Based Power Plants

The primary means taontrol NO, emission is to reduce its formation, mainly through

optimising the design and operational parameters, such as fuel staging, air staging, flue gas

recirculation, reduced air preheat and low excess air. The second method is to convert the
endof-pipe NO, into molecular nitrogen to be released in the atmosphere.

The main technologies for NQOcontrol in coatfired boilers are listed in table below. These
methods may, however, adversely impact boiler efficiency and release other pollutants.
Therefae, operational optimisation of boiler is essential.

Endof-pipe NO, control techniques include Selective Catalytic Reduction (SCR) wHd580
per cent efficiency and Selective N@atalytic Reduction (SNCR) with 30 per cent
efficiency. In the SCR press (widely used in TPPs in Europe, Japan and USA) a reducing

agent such as ammonia is injected in the flue gas path in the presence of catalysts (such as

base metal oxides, iron oxides, zeolites, activated carbon at temperatures €1070) in
honeycombor plate form. SNCR does not need a catalyst but is sensitive to temperatures of
850-1,100C, depending on the reagent used. Both technologies need to have safety measures
to handle liqguid ammonia. None of the plants in India hasofpipe NO, control technology.

EFFICIENCY AND LIMITATIONS OF PRIMARY NQ COMBUSTION TECHNIQUES
Low NOy burners and air staging are available in few new thermal power plants in India

Process EMiciency Drawbacks

Reduction of excess air 10-44 per cent Incomplete combustion

Air staging 10-70 per cent Incomplete combustion, higher CO and unburnt carbon
Fuel staging Suitable for gaseous fuel, more secondary fuel

Flug gas recirculation <20 per cent Flam: instability in boiler

Reduction of air prefest 20-30 per cent Mot suitable for coal fired, wet bottom bailer

Low NOx burner + fuel staging | 50-60 per cent | Incomplete combustion, flame instability

Low NOx burner + air staging 25-35 par canl Incomplate combustion, lame instability

Loww MOx burmner + fwe gas recirculation Up to 20 per cent Flame imstability

Source: IPPC, Best Available Techniques for Large Combustion Plants, 2006

DIFFERENT TYPES OF NOREDUCTION SYSTEMS

NO control systems can increase capital costs by 10 per cent

Types of NOx Characteristics Increase in
control capital cost
technology
SCR = NOx emission reduction rate of B0-95 per cent 4.9 paer cend
o Use 05 it cinl of electnicily generatod
*  Use ammonla or wes 85 reagent
+ Ammonia slip increases with increasing NH,MNOx ratio may cause a problem (e.g.. too high
ammonia in the fly ash). 50 larger catalyst valume may be needed o avoid this problem
= Catalysts rmay contain heavy metals so proper handling and disposalirecycle of spent
catalysts is needed.
+ Life of catalysts has been &6-10 years for coal-fired plants
SCNR +  NOx emission reduction rate of 30-50 per cent 1-2 per cant

+  Use 0.7-0.3 per cent of electricity generated

= Use ammionia o wea as reagent
« Operates without using catalysts
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Source: International Finance Corporation (IFC), 2008, Environment, Health and Safety guidelines: Thermal Power Pla
http://www.ifc.org/wps/wcm/connect/dfb6a60048855a21852cd76a6515bb18/FINAL_Thermal%2BPower.pdf?M
OD=AJPERES&id=1323162579734, p. vje@sedon November 2014.

Climate and Clean Air Coalition (CCAC)
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9 ESTIMATED EMISSIONS POST ENCON MEASURES AND
CLEANER TECHNOLOGY OPTIONS

Climate and Clean Air Coalition (CCAC)

Basedon the studies conductedhe following energy conservation measures and cleaner
technologies aresuggestedand the corresponding envisaged emission reduction levels are
listed hereunder:

Table 13: Estimated Emissions after Implementation of ENCON Measures

Thermal
Energy
Sector/Emissior Consumption

Benchmark
for the

Source

Typeof EhergyConservation
Measurest. Geaner
Technologiessuggested by IIE!

Existing
Emission
Levels
(Uncontrolled
Emissions)

Envisaged
reduced
Emissions
Scenario
(Post ENCON

andClean

Technology)

IntegrateBteel | Blast furnaeg Based on the IIEC reporton el PM: 196 Kg/h PM: 137 kg/h
Plant Blast 3.5 conservation  measures SQ: 388 Kg/h| SQ: 295 kg/h
Furnace & Million cleaner  technology  opti¢ NQ: 222Kg/h NQ:155 kg/hr

Spongdron Kcal/lDR | implementation  of  follov

Plant) product | measures may help to reduc

emissions by an order of 30%

Sponge iron

plant7 1 Covered raw material sto

million area, paved and imperme

Kcal/DR storage surface area (appliq

product areas) and appropriate drai

system,
i Transfer of raw mater

through closed conveyorg
control fugitive dust emissio

1 Maintaiing tallest carboniza
chamber for coke ovens for
making, stamp charging ove
conventional top charging,

1 Installation of stationary -I
based pushing emission cq
system in new and renov
(rebuilt) batteries has b
mandated in Indig the MoE
as per the GSR 46
notification.

9 Installation of sinter mach
with larger surface area ena
installation of all eneg
conservation technologies
as sinter cooler waste |
recovery and thus help
minimizing  specific _eng
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Climate and Clean Air Coalition (CCAC)

Thermal
Energy
Sector/Emissior Consumption

Source

Typeof EnergyConservation
MeasuresX Geaner

Existing
Emission
Levels

57

B

Envisaged
reduced
Emissions
Scenario

Benchmark TechnologiesSuggested by IIE¢
for the
Sector

(Uncontrolled
Emissions)

(Post ENCON
andClean
Technology)

corsumption  of  sinter
process.
9 The installation of seled

waste gas recycling techng
in sinter plants to minimize
solid fuel energy required i
beds.

9 Large working volume of |
furnace shell enables
installation of clean technalg
such as pulverized ¢
injection, high top pressure
top pressure recovery tur
(TRT), bell less top and hi
hot blast temperature,
house slag granulation, w
heat recovery from hot K
stoves can reduce the
consumption and iase the
energy efficiency.

9 Consumption of coke in |
blast furnaces can be red\
by up to 50% in large vol
blast furnace by adopting er
conservation measures. Hi
the productivity of a b
furnace, lower the c(
consumption and higtee
energy efficiency.

9 Oxyfuel combustion techng
to eliminate heat loss and
achieve much high
temperature, centralized
high efficiency recuperd
improved insulation q
refractories of reheating furr

I The Energy pulse su
imposibniicro puls
discrimination technique us
ESP at sinter plant can req
the dust emission to as low ¢
mg/Ni

Steel rolling mil 3.5 Thefollowing Encon and cley PM: 4 kg/hr| PM: 2 kg/hr
GJIT technologies can help to re{ SQ: 23 kg/hr| SQ: 18 kg/hr
emissions. It is assumed thaf NQ: 62 kg/hr| NQ: 50 kg/hr
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Source

Thermal
Energy
Sector/Emissior Consumption

Benchmark

for the
Sector

Typeof EnergyConservation
MeasuresX Geaner
Technologiessuggested by I1E¢

and N@emissions will be redu

by an order of about 20% fror

baseline scenario.

9 Upgradation of technical ug
biomass gas as fuel,

i Various technologies can
adopted for recovery of
using regenerative burner
selfrecuperative, top 4
bottom firing system,

9 Local exhaust ventilation
installation of bag filters
capuring fugitive dust emiss

Existing
Emission
Levels
(Uncontrolled
Emissions)

7
=7

Envisaged
reduced
Emissions
Scenario
(Post ENCON
andClean
Technology)

Aluminum 37 About 40% reduction in | PM: 2241 kg/ll PM: 1357 kg/t
smelters GJIT emissions can be achieved d| SGQ, NQ-BDL @
adoption of higher efficiency 30 mg/N#n
collectionsystem and bag fil SQ, NQ-BDL
systems etc. All the alumi
industries can aim at achievin
levels of 30 mg/Aes against th
prescribed standard limit of
mg/Nm
Captive power 2300 Some of the Encon measurey PM: 848 kg/h| PM: 392kg/h
plant KCal/kWhr | cleaner systems can be adopl SQ: 17244 | SQ: 1307 kg/h
the thermal power plants kg/hr NQ: 1307
improve in the plant efficiency NQ: 7600 kg/hr
air pollution load to ka/hr
atmosphere:

9 The vital areas can be aime
improving plant efficiency
as optimizing the ratiacoal tq
air input can reduce losg
efficiency due to unbur
carbon in fly ash and req
N formation in  boilg
optimization of soot blowerg
gas heat recovery etc.

1 The installation of Fluidized
combustion (FBC) boilers ¢
proven teciology that can
implemented, combustion t
place at a lower temperg
inherently lowers the formq
of oxides of nitrogen. Limesg

can be added into the proce
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hReducing Air Pollution in Indiaéds Industrial Chugsst2e20|(38hrough Snm



—7
‘;«

Envisaged
Existing reduced
Emission Emissions
Levels Scenario
(Uncontrolled (Post ENCON
Emissions) andClean
Technology)

Climate and Clean Air Coalition (CCAC)

Thermal
Energy Typeof EhergyConservation
Sector/Emissior Consumption Measurest GQeaner

Source Benchmark TechnologiesSuggested by IIE¢
for the
Sector

lower the emission of oxide
Sulphuas well.

9 By implementing tealbgies
such as Wet flue (¢
desulphurization (WFGD),
flue gas desulphurization
FGD) utilizing a dry scrubb
circulating type, spray
absorber, and dry absor
injection would control th2
emissions.

I The NDx emissions can |
controlled by adopting the
NOx combustion burners
proper selection of fuel. The|
combustion MO contro
technologies include sele
noncatalytic reduction sys
(SNCR) or selective catqg
reduction (SCR) systems.

1 As @r MoEF&CC notifica
issued ont@December 2015
is mandatory that the the
power plants shall be com
with the emission stand;
norms of PM: 30 mgBNS(2:
100 mg/N& NOGc 100
mg/Nr8. Hereby the sar
emission standards
considered rfopost ENCO
measures to comply.

Base load 2300 Same as above ENCON mea{ PM: 2774 kg/ti PM:832 kg/hi
thermal power | KCal/kWhr| and standard emission rat¢ SQ: 32645 | SQ:2774 kg/h
plant captive power plant is considg ka/hr NQ:2774 kg.h
NG:
16643kg/hr
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10 PREDICATED GL &6-PosT ENCON MEASURES AND
CLEAN TECHNOLOGY SCENARIO

Climate and Clean Air Coalition (CCAC)

As discussed ithe sectiors abovethe ENCON measures and cleaner technologies options
are suggested and the corresponding detailed envisaged emission reduction levels are
presented imMnnexure -IB andAnnexure -IC. It can be noted that the overall S@mission

levels can be reducefdom current baseline scenario of 50 TPH to 4.4 TPH due to adoption

of various ENCON meas@s and clean technology optianSimilarly, NQ levels will be
reduced from current levels of 24.5 TPH to 4.3 TPH. It is also estimated that about 56%
reduction in PM emission load could be achieved due to implementation of ENCON and
cleaner technologies.

Based on the envisaged reduced emission lo#us air quality modelling exercise was
undertaken to c¢omp bdO,andS@de tGlediided emisdion WIS as
against the uncontrolled emission scenario in the region. The predicated concentrations of all
the three pollutants are depicteit Figures 12 to 14. The summary of model results before
and after implementation of ENCON measures and clean technology options are presented
in Table 14. The model output files are presented Amnexure 1V .

Table 14: Predicted GLC for Baseline Emission Scenario Vs. Post ENCON Scenario

EnvisagedReducedEmission
UncontrolledEmission Scenario
Scenario (Post ENCOMeasurest Gean Maximum
TechnologyOptions) Reported
HTIE 2rd Height . : . Baseline Air
Pollutant Predicted 24Hrs Revised 2dHeight Predicted QualityData
load pollutant  24Hrs Avg GLC y
load (T/hr) (ng/ms)
SQ 50.3 254 4.4 20.2 24
NG 24.5 123 4.3 26.9 31
PMo 6.1 22.9 2.7 14.1 81.4

Predicted GLC of SO ,: Predicted 2* height GLC is reported to be in the order of 20.2
pg/nt as against the uncontrolled emission scenario of g4, It can be noted that a
significant reduction in GLCs can be achieved due to implementing various ENCON measures
and clean technology options in thermal power plants, integrated iron and steel plants,
aluminium smelters and steel rolling industridfie predicted SQ concentrations were
compared with that of the authentic published data and presentddbie.15.

Predicted GLC of NO ,: Predicted2™ height GLC is reported to be in the order of 26.9
>g/n? as against the uncontrolled emission scenario of 123 {igintan be noted that a
significant reduction in GLCs can be achieved due to implementing various ENCON measures
and clean technology optionshe predicted NQ concentrations were compared with that

of the authentic published data and presentedatle.16.
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Predicted GLCs of PM : Predicted2™ height GLC is reported to be in the order of 14.1
>g/n? as against the uncontrolled emission scenario of 22.9jig/mThe predi ct ed
compared with reported baseline concentration which is presented in bélabie.17.

Climate and Clean Air Coalition (CCAC)

Table 15: Predicted GLCs of SO, & Post ENCON Measures and Clean Technology
Options

Published
_ Baseline
Reduction Concentration of

Predicted concentration
of SQ (ug/nd)

Uncontrolled
Scenario

Coordinates

Location

Snission SO (ng/n)
Scenario

_ 182079.74 m E
Brajrajnagar 2416375.25 m N 62.3 2.3 7.2

: 191233.77 mE
Lapanga Village 240521710 m N 52.6 2.0 8.2

- 19295347 mE
Bomaloi Village 2402128.17 m N 43.4 1.6 8.0

Gumkarama 195297.80 m E
Village 2408625.96 m N

. . 193955.96 m E
Sripura Village 2410889 85 m N 74.4 3.9 8.0

. 19215454 m E
Brundamal village 2414605 36 m N 248.7 6.2 8.0

. . 189041.00 m E
Tarikela village 2410328.63 m N 72.8 31 7.5

o 190844.32 m E
Thelkoloi village 409845 99 m N 78.6 3.6 8.2

67.1 2.9 8.5

Table 16: Predicted GLCs of NO 8 Post ENCON Measures and Clean Technology
Options

Predicted concentration
of NQ (ug/n¥)

Published baseling
concentration of
NG (ug/n)

Reduction
emission
scenario

Uncontrolled
Scenario

Location Coordinates

o 182079.74 m E
Brajrajnagar 2416375.25 m | 35.7 2.3 241

, 191233.77 m E
Lapanga Village 240521710 m 1 24.8 2.0 29.8

S 192953.47 m E
Bomaloi Village 2402128.17 m | 23.1 1.8 29.1

Gumkarama 195297.80 m E
Village 2408625.96 m | 34.9 2.7 252
Sripura Village 193955.96 m B 38.4 3.4 28.8

2410889.85 m |
. 192154.54 m E
Brundamal village 2414605.36 m | 122.5 4.4 26.3

189041.00 m E

Tarikela village

2410328.63 m |

41.7

3.1

24.9

Thelkoloi village

190844.32 m E

44.5

3.3

29.8
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| | 2409845.99 m | | |

Climate and Clean Air Coalition (CCAC)

Table 17: Predicted GLCs of PM 6 Post ENCON Measures and Clean Technology Option

Published
Baseline
Concentration of

PM (pg/r)

PredictedConcentration
of PM(pg/n?)

Uncontrolled

: Emission
Scenario

Scenario

Location Coordinates Reduction

. 182079.74 m E
Brajrajnagar 2416375.25 m | 3.1 1.4 141

191233.77 m E

Lapanga Village 2405217.10 m | 2.4 15 86.6
Bomaloi Village 214?02;15;84177nr1nEr 2.0 0.8 81.7
Gumkarama 195297.80 m E

Village 2408625.96 m | 36 1.8 804
Sripura Village 2135’095859'?55”;5 45 2.0 84
Brundamal village 192154.54 m B 6.5 3.5 83.4

2414605.36 m |

. . 189041.00 m E
Tarikela village 5410328.63 m | 4.7 2.2 75.4

o 190844.32 m E
Thelkoloi village 2409845.99 m | 4.6 2.7 78.8
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Figure 12: Isopleths Showing Predicted GLC of SO »

Uncontrolled Emissiorscenario-Predicted GLC of SO

Envisaged Reduced Emission Scendhiedicted GLC of SO

hReducing Air Pollution i

n

I ndi ads

I ndustrial Cluster through Smart Energy Man/ajguetmm|t38



















