Air Pollution Load — Emission Inventory

For Example
Delhi — Air Pollution Load 2000 T/d
Vehicular Emission — 1400 T/d
Power Generation — 300 T/d
Other Industries — 200 T/d
Miscellaneous — 100 T/d
Decisions
-Control Vehicular Pollution
-What are the constituents (CO, HC, NOx, SO, , PM, Pb)
- Priority Pollutant(s)
-Which sources responsible to what extend?
Petrol, Diesel ? 2-W, 3-W, Cars, Trucks ?

To answer these — Pollutants-specific, Source- specific, Area-specific
Information and Smart Database with Quick Retrieval System needed
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AlIr Pollution Emission Inventory

Systematic collection, complication and collation of data concerning air pollution

emission in a given industry/area is referred to as Emission Inventory”

Application of Emission Inventory

* Guidance for pollution control
* Assist in AQ Surveillance Programme
* Seasonal and Geographical Distribution of Pollution Loads
* Aiding in Regional Planning and Zoning
* Community Education
* Air Quality Modeling
* For Decision makers/Politicians
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How to make Emission Inventory

Define Boundary of Area (Industry/ IITK, GT Road, Connaught Place,
State, Country, Continent)

- Divide the Unit Process-wise

(a) Ammonia (b) Urea (c) Power Generation
(d) Major Traffic Corridors

- Collection of Information

(a) Raw Material and Fuel Quantities

(b) Type of Processes

(c) Efficiency of Pollution Control Devices
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Emission Factors — Established Emission Quantity for specific Process and
specific Pollutants for unit production.

Emission Rate = [raw mat ] x [EF] x[(100 — (% control eff))/100]
Emission Rate = [Production] x [EF] x[(100 — (% control eff))/100]
Emission Rate = [Fuel] x [EF] x[(100 — (% control eff))/100]

EF for Power Plant (US EPA AP-42)

PM (kg/d) = 6.8xA (ash in %)x Coal (in t/d)
SO2 (kg/d) = 19xS (% sulphur)x Coal (in t/d)

Urea
PM (kg/d) = 10xUrea produced (in t)
NH3 (kg/d) = 5x Urea produced (in t)
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Emission Inventory

Systematic estimation and collection
of data on emissions of...

desired pollutants
In a geographic area

for a designated period

Emission Inventory



Basic Steps

ldentify
Geographic area

Locate and Identify
sources

Estimate and
Quantify

Emission Inventory

Pollutants of
Interest




Identification of Geographic Area

Industry or
Establishment Regulatory Similar

Industrial area or
Community

Jurisdiction Meteorology

Interest of the
community
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Pollutant Type

Criteria Hazardous Visibility and Greenhouse
Pollutants Pollutants photochemical gas

i 1 1

SPM, PM;;, & PM,:  Benzene etc. Hydrocarbons
SO, Pesticides

NO, PAH

CO Dioxins
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Locating and Identifying the Sources

___ @

Natural

Internal Industry

Combustion
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Natural

| _ _ : Volcanoes
Wild fires Biological . .
Wind erosion
‘ Sea salts
Fermentation |

N

Anaerobic degradation

Dust Storms
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Process release

A

handling

Solvent/chemical

Boiler

Overfire
Rir —>
Coal Reburn
Burners
Air

Pulverized —»
Coal —

air f

Cyclone
Burmer

Main
Combustion
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Public transport

Stationary

Internal DG aar

Combustion _ .
Registered vehicles
Off road

Fuel loss and engines
evaporation
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_ _ Fuels Sy
Domestic > S
Sector -

Chemicals
and solvents

»
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Other Sources

*Mass burning or waste burning
*Wastewater treatment plants
®Agriculture operations

- Pesticides

- Biodegradation of crop residue
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Source Type

Point source:

® Individual stationary sources of emissions that release pollutants
to the atmosphere

Area Sources:

® Individual emissions do not qualify as point sources.

® Represents numerous facilities or activities with small amounts of
a given pollutant
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General Steps in
Inventory Development

Planning

Data Collection
Calculations
Consolidation

Documentation

Quality Assurance in Every Step!
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Role of Regulatory Agencies

®ldentification of sources

®ldentification and recommendation of suitable methods
*Preparation of check lists

®Conduct special survey on natural sources

°Data collection and computation

°Preparation of inventories
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Responsible Agencies

®Industry
*Monitoring and data supply
®Institutions
*District supplies
*Transport sector

*Municipal bodies etc.

°Every individual of the community
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Emission Factors

An emission factor is a ratio that relates the emission of a pollutant to
an activity level at a plant that can be easily measured, such as an

amount of material processed, or an amount of fuel used.

EF. Kg/T of fuel fires, Kg/KWhr, Kg/M3 of product

Given an emission factor and a known activity level, a simple

multiplication yields an estimate of the emissions.
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Emission Factors

TO EXHAUST

Emission factors are developed
from separate facilities within an
Industry category,

o 0
9 / GAS SAMPLING
PROBE

DUCT DIA
0.163m DILUTION

PLENUM
SKIRT
H DIMENSIONS
- 1.3x0.8m
! N

So they represent typical values
for an industry and process

PLATFORM _/
BALANCE -
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Emission Factors —Coal Fired Boller

Table 1.1-3. EMISSION FACTORS FOR 50, NO,, AND CO
FROM BITUMINOUS AND SUBBITUMINOUS COAL COMBUSTION"

50" NOLC ot

=

Emission EMNISSION Emission EMISSIHOMN Emission EMISSION
Factor FACTOR Factor FACTOR Factor FAaCTOR
Fi|'i|1E Configuration SCC (lkv'bon) RATING {1b/tor RATING {1b/ton RATING

PC, dry bottom. 1-01-002-02 ARS A 22 A 0.5 A
wall-fired'. bituminous 1-02-002-02
Pre-NEPSH 1-03-002-06

P, dry bottom., 1-01-002-02
wall-fired'. bituminous 1-02-002-02
Pre-NSPEF with low-MNOy 1-03-002-06
burner

P, dry bottom, 1-01-002-02
wall-fired', bituminous 1-02-002-02
MNSPSE 1-03-002-06

PC, dry bottom. 1-01-002-22
wall-fired', sub-bituminous 1-02-002-22
Pre-NEPSH 1-03-002-22

P, dry bottom, wall le'ed', 1-01-002-22
sub-bituminous NSPS 1-02-002-22
1-03-002-22

PC, dry bottom, cell burner” 1-01-002-15
fired, bituminous

P, dry bottom, eell burner 1-01-002-35
fired, sub-bituminous
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Typical Example

(Emission Inventory for
Automobile Sources)
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d dust, construction activities. evaporative losses
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Automobiles
emissions

Cooking
1.Residential
2.Restaurants
3.Hostels

Diesel
Generators

Aircraft

Fumigation of
Insecticides

Road dust

Sl ——_—_—_—————
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Residential

Emission Inventory



8000000

7000000

6000000

5000000

4000000

3000000

2000000

1000000

0

Residential area All Messes and
canteens

Restaurants

MT shops

Emission Inventory

1,44,71,079 Kcal/day
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Petrol-driven
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nergy Research Institute, Delhi (1998)
mission Inventory
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| 2/3W

= AV

B Bus/truck
O Tractor
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| 2/3W
m 4w
0O Bus/truck

M Tractor
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B 2/3W B 4W O Bus/truck B Tractor
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H 2/3w
B 4w
B bus/truck

M tractor
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Ission Factor Documentation For AP-42, Roads, Final Report,

earch Institute, Kansas City, MO, September 1998.
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Emissions from Roads depends on

Silt content and silt loading
Moisture content

Vehicle weight (mean fleet average
weight)

Vehicle mean speed

The equation is not intended to be used to calculate a
separate emission factor for each vehicle weight class.
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Silt Loading “sL
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Flowechart for Estirnation o

Dust collection across
the road

Estimation of
silt content

Estimation of
Silt loading

Hourly vehicular
population

Mean VKT and Weight

for specific PM Size
mission Inventory
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DG House-1 DG House-3 DG House-4
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0 AUTOMOBILES

B DOMESTIC COOKING
ODG SETS

O FUGITIVE DUST

B FUMIGATION
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PM, . Emission Load from Vehicles (kg/day, %)

194,2%

565,5% 440,4%

M2w E3w ®W4w M|cv M buses M trucks

» Major Contributor : Trucks — 46% , 2W - 33%, 4W — 10%



NO, Emission Load from Vehicles (kg/day, %)

9859, 9%

7177,6%

2w E3w E4w Mcy Mbuses M trucks

» Major Contributor : Buses- 27%, Trucks — 21%, LCV — 20%, 4W — 17%



Spatial Distribution of PM,, and PM, . Emissions from

Vehicles
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Road Dust Sampling Locations

Bawana Road

GT Karnal Road Wazi
Main Rohtak Road
o

Dilshad Garden

tak Rpad
Pl Road othian Road

¢ ahatarr.Gndhi Marg
‘Panchkm’ Roadg Q(G ar Subhas Chandra Bose Marg
Jail Road ° 9

NajafGarh Road
(] ‘Rin@oad

Ring Road Mathurg Road
Delhi-Gurgaon %(pressw. ugud@Kranti Ma

Gamal Abdel Naseer\Marg

Mehrauli Gurgaon Road

Legend

@ Road Dust Sampling Location

[:] Delhi Boundary

» PM,, emission from road dust: 79626 kg/day
» PM, . emission from road dust: 22165 kg/day
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PM, . Emission Load of Different Sources

0,0%

22165,38%

1758,3%

3594,6%
1292,2% /1/2 1248,2% \ 34 0%
34,0% 1771,3% 1367,2%
M Industrial Stack M Vehicle M Hotels/Restaurants B Domestic
B Aircraft M Industries Area H DG Set H MSW Burning
Cremation B Medical Incinerators M Construction/Demolition Concrete Batching
Road Dust Agricultural Soil Dust

PM, ¢ emission load: 59 t/d.
Road dust (38 %), vehicles (20 %), domestic (12 %) and industrial point sources (11%).

PM,, emission load: 143 t/d.
Road dust (56%), concrete batching (10%), industrial point sources (10%) and vehicles (9%).



PM, . Emission Load excluding Road dust

1292,3% 0,0% 0 0%

34,0% —

312,1%

3594,10%

1771,5%
1248,3%
1367,4%

54,0%

1758,5%
B Industrial Stack M Vehicle B Hotels/Restaurants B Domestic
B Aircraft M Industries Area B DG Set B MSW Burning
Cremation B Medical Incinerators B Construction/Demolition Concrete Batching

Agricultural Soil Dust

» Major Contributors: vehicles (32 %), domestic fuel burning (19 %), industrial
point sources (18%), concrete batching (10%)



NO, Emission Load of Different Sources

19604, 6%
5416,2% ° 96,0%

0,
738’?% 103,0%

1893,1%

7682,3%
1105, 0%

M Industrial Stack B Vehicle M Hotels/Restaurants M Domestic B Aircraft

B Industries Area DG Set MSW Burning Cremation I Medical Incinerators

» NOx emission load: 312 t/d.
» Nearly 52 % emissions from industrial point source (largely from power plants).
» Major Contributors: Industrial (52 %), vehicles (36%), DG set (6%), Domestic (3%)



