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Why Pune???

Pune as a Pollution Indicator

»13th Most Polluted city in India (16t Sept, TOI)

»Pune considered Demonstration City for Urban Air
Quality Management / Eco Housing / City Development
Scheme / many other...(USEPA, MOEF & GOI, 2002)

»We add approx. 1 km of vehicles everyday in Pune

»Specific Geographical location — Heat Island, Mixed
land use, typical developing urban city

»3.5 vehicles per family — Two-Wheeler capital of the
world

»10000 tons of PM10 being released every year
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Why Pune???

T

i
>Pune Municipal Corporation \KNinning the Better Air
Quality 2004 -Award for PROACTIVE involvement for
Urban Air-Quality Management & again in 2006

»Enormous efforts iIn AQM by academic institutions,

,_,R&D Centers & |nd|v1duals

' _?."}I\/Iultl stakeholder partlc:lpatlon at each stage of projects

;'-'5§='E>Awakened medla -+ Self supported interface through

various medla optlons

»internatianal Agency ~support — USEP’AHWBL ADB,
USAID,EU and others.. - _
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* Tools for Decision support system




Elements of EPA Urban Air Quality Management
Training and Demonstration Project in India

Evaluate Effectiveness of Develop and Implement Air
Implemented Controls Quality Improvement Plans

Evaluate Potential

Air Monitoring Control Strategies
Air Quality Modeling

Emissions |dentification of the Sources, Health
Inventory Magnitude, and Effects of the Study and
Air Pollution Problem Impact
Analysis
(incl.

BenMAP)

Source Apportionment







Emission Estimation Techniques

Source Sampling
]

Emissions Model
[

Emission Factors

SProcess-Based;

Surveying
Material Balance

]
Emission Factors

(Census-Based;

Extrapolation
]
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Increasing Reliability of Estimate




Emissions Group
Guidance on Emissions Estimation techniques
Point, Area and Mobile Sources
|dentification of data needs and respective agencies

|dentification of Emissions estimation methodologies
along with data gathering

Peer Review Process for assumptions
All methods and assumptions documented

Emission estimates were performed using widely
accepted

Emission estimation methods were tailored to the
conditions within Pune

Project website:




Database Group

« Database Design: Relational database System In
MS Access using VB for Query & Report Screen

Database Coding: PEIC to categorize source by
geographic region and source category

10 digit PEIC — describes Source type, Process
& Material or Fuel

GIS and GPS: - Locations
of stationary sources and landmarks done

Project Web design and Development: Provide
access to PREIS, facilitate further development,
Information dissemination to general public




Interim 2003 PM4; Emissions
for Pune Regional Emission Inventory Study

SOURCE CATEGORY c 1;3::3,{ %% Total “‘;E"‘}‘;“t:;’“
AGRICULTURAL BURNING 5223 24 7 24 7
LAND PREPARATION G065 16.2 409
UNPAVED ROAD DUST {Mon-fg) 5834 15.6 56.5
FAVED ROAD DUST 4B7T 13.0 59.5
UNPAVED ROAD DUST {Ag) 3505 9.4 78.9
BRICK KILNS 3614 7.5 56.4
ONROAD VEHICLES 1502 4.0 0.4
WINDBLOWN DUST 1487 4.0 54 4
CONSTRLUCTION B21 2.2 Q5 B
BAKERIES 627 1.7 8.3
TRASH BURNING 377 0.7 9.0
COOKING IN SLUMS 171 0.5 9.4
INDUSTRIAL FUEL COMBUSTION 55 0.1 9.6
INFRASTRUCTURE- ROADS 47 0.1 59.7
WILDFIRES 41 0.1 998
FARM EQUIPMENT - TRACTORS 12 0.1 599
TRAINS 9 <0.1 59 9
BURNING - CREMATORIUMS 4 <0.1 100.0
NOMNINDUSTRIAL FUEL
COMBUSTION 3 <0.1 100.0
FUEL COMBUSTION - STREET
VENDORS 2 <01 100.0
FUEL COMBUSTION - HOTELS &

RESTAURANTS i <0.1 100.0
ALL SOURCES Total PM,,
(tonsiyear) 37 410 100.0 100.0
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Chem, Metal, All Others
Other Industrial 1%
1%
Bakeries
1%
Trash Burning

2%

Street Sweeping
2%

Cooking in Slums
6%

Construction
Activities
8%

On-Road Vehicles
8%

Brick Kilns

15%

Unpaved Roads
(non-ag)
33%

Total: 18,430

tons/year

Paved Road Dust
24%

Source: Pune, India: Regional Emissions
Inventory

Study PREIS). May 2004. P. Gaffney, M.
Benjamin




Food For Thought

Substantial emissions from

Sources such as roads
within the Pune region to be considerable

Significant emissions from motor vehicles,

brick kilns, and construction

Emissions split into Rural and Urban sources

This needs to be considered when evaluating
the emissions and their impacts

Further refinement and enhancement needed




Future Actions Required...

CMB, Modeling, SA and

others

for spatial allocation

» Forecasting functionality to support source
specific control strategy development




Taking a Step Further... April ‘05

City specific database being generated
30 x 30 km domain specified
21 different sources selected
Protocols for data collection formulated

Students and PMC private team
continuously working

Data gap analysis being constantly done

Data acquisition QA/QC being implemented
through collection of authenticated data

Ward-Wise data collected for sectoral impact
Identification and management options
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Relative percentage of PM10 in Pune

Agricultural Wind Blow n

Generators Dust
12% 0% B Street Vendors

0%

Agricultural Land
Preparation —
1%

Commercial Cooking
2%

If 2% is diesel operated
0%

Agricultural Pumps (If all
are diesel)
16%

Paved Roads
45%

Mobile sources
5%

Street Sw eeping
4%
Trash Burning
3%

| Total = 5400
npaved Roads
9% Tons/year




Gridded Emissions Inventory

 1.6km? grids — effective data collection / use in models
e In all 189 imaginary grids spread over 240 sg.kms
e Allocation of sources based on actual addresses collected

from various departments and government offices

Industries, hotels and restaurants and bakeries — by their
actual addresses

Industrial generators equally distributed

Non industrial generators distributed according to
commercial area

Street vendors mostly in the central portion of the city
STILL USING SECONDARY AVAILABLE DATABASE




Slums marked exactly as per maps of Pune
Agricultural land in the fringe areas
Agricultural pumps in the agricultural areas only

Street sweeping is based on the road length on each
grid

Mobile Sources
Comprehensive Traffic and Transport Study’ in 2003-04
32 junctions and other corridors
No at junctions equals no of vehicles in that grid
Adjacent grids in all direction has same nos. of vehicles
Others have approximately related nos.




Resuspended Dust — Important to be
Reconsidered

Growing concern for resuspended dust in all the
Inventory studies

Related to the vehicular movement

Other than actual unpaved roads, 10% of the

paved road I.e. SHOULDERS are considered
unpaved

Distribution of major roads is actual through GIS
map of Pune

Minor roads is equally distributed in all grids




Activity Data

Point sources

e |ndustrial data taken from MPCB industrial
Emissions Inventory

 Major hotels and restaurants have been
surveyed for fuel consumption

* For Bakeries actual survey was carried out
In 2004 which has been used here




Area sources

Slums — per capita fuel consumption from National
Sample Survey, fuel usage is approx. (references
from PMC)

Acreage pass 8.32 from Agricultural University —
Agricultural Land Preparation

Power rating for Agri. Pumps, Generators from
Inspector of Generators.

80% of pumps are in 3 —5 HP, 4 hours of
operation and

Street Sweeping — distribution of job to employees

Trash burning — 5% of uncollected waste in grids
whereas 5% of collected trash at dumping yard




Mobile Sources

Distribution on Major and minor roads

VKT Is no. of vehicle multiplied by road
length in each grid

20% of the vehicles ride on the minor
roads

80% of Passenger cars are gasoline

Resuspended dust — VKT, Average weight
as weighted mean, Rainy days accounted
for.




Pune Regional Emissions Inventory (Nov 2005)

Slums
2%
Trash Burning
2%

Street Sweeping
5%

Street Vendors

Bakeries

Agri Land
1% Agri Pumps

2%

Agri Wind
0%
Non Ind Gensets
4%

Ind Gensets
3%

Mobile
8%

Total = 9200
Tons/year

@ Slums

m Hotels

0O Bakeries

0O Agri Land

m Agri Pumps

@ Agri Wind

m Non Ind Gensets
O Ind Gensets

m Mobile

m Paved

0 Unpaved

@ Street Vendors
| Street Sweeping
m Trash Burning




We still had a long way to go...

Construction activity needs to be included
Brick Kilns needs to be considered

More rigorous & continual Survey for vehicle
no.

Emission Factor detailing essential
Activity data can be made more precise

Geographical area of influence can also be
considered

Supporting with SA, MODELS, IVEM &
others




Trash Burning
5%

Street Sweeping
12%

StreetVendors
0%

Mobhile

52%

Emissions (Tons/year)
W ith out Road Dust

Hotels Bakeries
0% 2% _
~AgriLand

2%

AgriPumps
5%

AgriW ind
0%

Non Ind Gensets
11%

Ind Gensets
9%




Know our City (PM10 tons/yr)

11.95 - 21.4

21.4 - 31.34

31.34 - 35.11
35.11 - 40.14
10.14 - 46.43
[ ] 46.43 - 53.36
[ 53.36 - 63.29

I 63.29 - 72.7

I 72.7 - 86.5
I 86.5 - 118.28




PM10 Emissions (Tons/Yr)

82%

Vehicles

Sources
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The Solid Waste Statistics

. 1000 tons of vaste generated per day
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Pune’s Initiatives - SWM







Pune’s Initiatives - Sewage







Sectors to be Accounted For...

« Agricultural activities - 11,364 tons/year
e Electricity — 55,375 tons/year

e Lifestyle — 10 tons of direct emissions,
iIncluding our home, car and air travel, but a
whopping 24 tons of CO, per capita when
Includes impacts from purchasing clothes, food,
using roads and all the other emissions
throughout the economy annually










‘mals for  structured inputs  to
emissions model including library of emission factors and
best applicable ones

for Emission Inventory In India
accounting for diversity in activity profiles

In each state for pollution control
boards as well as local educational institutions, NGOs etc...
working in this area

Establish regular data building system,
of the information on yearly basis

1 Implementation through
guide user interface accommodating

Development of _ based on sector and/or
source specific scenarios for air quality modeling &
management strategies







To be used as background for methodology and
scope

Lot of data Is already available

Will help establish best available formats & EF’s
rationalizing their use

An attempt being made by AQM Cell of PMC
Data gathered at state & city level

Extrapolation possible with the past experience
& available estimates of Class | & Il cities

Transport, thermal power plants, agricultural
areas, & many others available through SoER &
websites




First degree
base / first step

decision making tool
data available

Gridded Emissions model
In smaller cities El

{e] @@\
El based action plans

effective

stand alone system







