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OBJECTIVE

The Pune, India Experience:
Developing a PM,, Emission Inventory
and Database in Seven Days with Forty People

Patrick Gaffney and Michael Benjamin — California Air Resources Board

Ted MacDonald and John Mooney — U.S. EPA

Recruit and guide a team team of 40 participants from several of India's
governmental and educational institutions to develop the first comprehensive
PM10 emissions inventory and database for the region of Pune, India
(population approximately 3.5 million). Complete the project within seven
working days at a minimum of cost.

APPROACH

Prior to arriving in India, detailed project schedules and plans for developing
the inventory system were developed to ensure sustained and measurable
progress. The facilities for developing the emission inventory included two
meeting rooms in a local Pune hotel (including the sweltering “Ming Suite”),
six rented computers with slow dial-up internet access, and one inkjet printer
that sometimes actually worked.

The majority of the participants, both

university students and professionals,

had little or no prior emission
inventory experience. Participants
were recruited with the help of the
Mumbai (Bombay) office of the U.S.

Agency for International Development

and the U.S.-Asia Environmental
Partnership (USAID/USAEP).

Following a half-day introduction to
what an emission inventory is and

inventory development methods, each
participant selected their area of work:

emissions estimation or emissions

database.

Each member was then assigned very

specific and measurable tasks. For
example, the table below shows the
tasks for preparing the paved road

dust estimates.
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WHAT HAPPENED?

The participants were extremely dedicated, focused, and
resourceful. The work was frenzied and intense. The days
were long. We all had an amazing time (usually).

The emission estimation team, lead by Gaffney, initially
dispersed throughout the city of Pune, scouring local
agencies for needed activity information such the quantity of
wood burned in slums for cooking, the number of people
sweeping streets with brooms, the production of

regional brick kilns, and trash generation rates.

These activity data were then incorporated into existing

U.S. EPA, California Air Resources Board, or other emission
estimation methods that were modified to reasonably reflect
Pune conditions.

The database team, lead by Benjamin, subdivided into
groups to tackle database design and implementation,
database coding systems, project web design and
development, and evaluation of geographic information
system (GIS) and global positioning system (GPS) tools.

RESULTS

The Pune emission inventory team successfully developed
a complete PM10 emission inventory for Pune city and the
surrounding rural area. Emission estimates were based on
local inputs and Pune conditions. The results are shown
graphically above.

The team also completed development of a relational
database system in Microsoft Access, an automated data
loader, emissions reports, and the project website. A full
final report for the project is available at the project
website at: http://www.unipune.ernet.in/dept/env/pei/index.html

'Q

Michael sweats it out in the Ming Suite

Some of the Pune Team

Pune District Talukas
(similar to Precincts)

Pune Regional Annual PM10 Emission Estimates

4/ 5 [zatrick ||V|ng
the good: life

Pune PM10
Inventory
Project Team

Name, Affiliation, Location

Project Area of Work

Ms. Elizabelh Abba

Proje t.ﬂ-. istanl

E t al Environme ntal Enginaenng
Ressarch Institute, NEERI, Ij.gj,m

Jegran Bansod
Motor Wehicle Depatment

Dt-.-1| al Banjamin
Ermis = Dalabase Specialis

Froje 1F ilitatar S cramenio, USA eam planning an
oversi

Suresh Bhpsals
Jr. Scientific Oflicer

5
Maharaghita Pollution Control Board,| waste, brick Kilns
MPCE, Pune var i

10000

9000

3000

. Rural Sources
Urban Sources

7000

6000

5000

4000

3000

PM10 (metric tons/year)

2000

1000

0

. Pz 2 S o %
S R AR NV Ao -
@ & ¥R o &
\(g AN ) Qq \% ‘bé(\ O® X
¥ $° AN \
O QO O $ >
. O AN S X
é\ o\} @@
v

Mr. Wogesh C!:a.anﬂug

Sr. Sofbware Engine
“isienindia 5 flware
YWISEPL, Pun

E ap. Pl Lid, ransactians

M.B. Chaudhar

— —
Iaharashira Pallution Control Board,| Salionary sources i
WMPCE, Pune Ziomedical waste, brick |

hdr. b+ Chaudhari

Senior Depuly Directar

The Auiomotive Research
Aggociation of India. ARAL Pune

Mlaval k. Chaudhary,
I, Tech. Student

CESE, India Instituis of Technology,

Surces Eiomedical
&, brick kilns

Bombay, CESE, lIT-BOMBAY, varinus induste
Fdumbai dry cleaning, s
pulvenzation
imdusiny, metak i
Padmini Das Database: Eval
MSC. Eny Sc. Pun U t]' available GIS r
F'une- Unnrersrl_,r Em zl and preparation of
Sei = Departmen F‘LJ EE Pume | summar ¥ repart
isgions — C
od, dung, di
fdr. hlohut Davli Databsze: Desi
Pembar Wealher Group developrnent
Centre Tor Development of Advanced| Emissions: Trains
Computing, COAC, Pune (diesal)
R, Q@hrgy Databas
Assistant Enginesr & Lizisa
Camral F‘ II tion Control Board,
CPCE, Mew De Ih
Dr. Sunil Dhanta Ernigsion 5 Stationar

Regional Transit Office, RTO, PUNE,
Pune

l:iﬂtam:ﬂmnaﬂ,ﬂna ﬂt‘

IS, EmS Pu LJ [j‘
F'unecu reily, E

Sl D zpa rtmen PL.I I:E F'

Database: Evaluate GIS i

resources; colfect and
scan available maps

Emiszions: Agricultural 0 .

land praparalion
operations & an pumps

TAr W5 DuJJ;:
Pun r-.l1 cipal Corporation, PRC,
Fi

Cverall Project
Assistance
Emissin:}s: Drala

wrangler and facilitator, | |
c.:Emat anums, trains,
I:IF izl project
II raphet,
fir. Painck Gaffney F:a,_ili:adl:-r
Emission Inventory Specialist Emissions estimation
Project Facilitator, Sacramanto, USA | team planning and
oversighl, emission
atio

M. Bvimash Gaikead Emissions: Resi
Jr. Enginear (Roads) commarcial construct
Pune Municigal Corporatian, PMEC concrale & bitum
Pune construction, bridg
construction, hot
planis
Wz, Meeraia Gokhals, Database: Deve
WS Gen g phy of source codi
Pune University, Geo gmphr and other task
Depal rtman PUL G, Pun Emlssiun
51a‘t|-:m ar]r 20
other da t for

databas

Mz, Cazala Habib

Research Schalar

CESE. India Instilute of Technology,
Bombay, CESE, IT-BOMEAY,

Emissiqns' oaking in
slums using hinfuelz

{mdd ga,g,wam E o ;

glt ral burning,

DISCUSSION

Prior to developing the inventory it was expected
that the largest PM10 contributors in Pune would
be on-road mobile sources and industry. The
current results throw that assumption into
question. Based on the inventory, open
agricultural burning, fugitive dust, and other
sources appear to also be significant regional
PM10 emission sources.

Speciated PM10 monitoring data and increased
spatial and temporal refinement are needed to
evaluate the reasonableness of the initial emission
estimates.

CONCLUSIONS

Through the combination of outstanding logistical
support, a clear and complete plan of attack, and
extremely capable and enthusiastic participants, the
Pune team built the first comprehensive PM10
emissions inventory and database system for

the region.

This emissions inventory provides critical block in the
foundation needed to improve air quality.

The participants now have real-world, hands-on
experience in performing emission estimates and
developing an emissions database system in a fast
paced, team environment.

This knowledge is invaluable as India continues its
proactive efforts to better understand their sources of
air pollution, and to develop innovative solutions to
Improve air quality and health throughout the country.
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