Indicators and Approaches Used for Air
Quality and Health in 3 cities

Dr. Sarath Guttikunda

UrbanEmissions.Info, New Delhi, India

LCMP Program
Udaipur, August, 2013

D WwWw.Uurbanemissions.info



Application of SIM-air Tools

Local transport and non-transport sector
emissions

Calculations extended to 2030 and
flexible

Mlodeled total PM pollution — linked to a
dispersion model

Prognostic health impacts for scenarios
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Mushrooming brick kilns, stone quarries
major air polluters in city, says study

SUSHANT KULKARNI
DECEMBER 27

RAPIDLY mushrooming brick
kilns and stone quarries along the
city boundaries are major contribu-
tors toair pollution within the cty,
reveals astudy by a Delhibased re-
search group which |
provided by the Pur
Corporation and the §

aharashira

Pollution (nnm)l Board.

.-
rl\

A Delhi-based research group
named urbanemmissions.info did
adetailed study of the pollution in
sixcities including Pune, Chennai,
Indore, Ahmedabad, Surat and
Rajkot. The studys says the arcas
around Pimpri-Chinchwad and
Hadapsar, where brick kilns are

poming, and areas along

Ro here there are a
argdnumber stone quarries, are
map)r mnmbumrs of the sus-
ad

anal#t with the group, sai

SILENT®:

study Pune’s pollution, we consid-
ered 32X32 km area, which in-

clude hoth Pune and Pimpri-

Diesel generators, stone quarries, brick
kilns adding to pollution level, says study

pipannitapas lmn

Pune: A reeent study has
shown that brick kilns, stone
quarries anddiesel generators
coniribute to a eity’s pollution
level in a major way, Even
though kilns and quarries are
located on the outskirts. the
pollution travels to the
city
The study ‘Urban i po

tionand co-benefits analysis
India’ was carried out in six i-
ties, ineluding Pune, in 20

Coneuggmgs New Delhi-ba

indepe: ﬁ @ up
Urbanifinid i
of the study eridf un-

derstand sources of air pollu-
tion.

Incaseof pollutant particu-
late matter PM 10 (10 micro-
metreor less insize] in the city,
it was found that around 17%

PM 10 is contributed from
roar dust. nearly 17% from ve-
close to 1% each from
ilns and rural bio-mass

kerosene use and al-
% [rom generators and
v In case of PM 10, all
ssexceedthe annualam-
tandard of 80 ug/ m?
grams percubic metre).

study was  mitiated
&l | pport from the Climate
Foundation (USA) and
it Sustainable Energy

that in the central part it’s around
111 micro gram per cubic meter.

“It is verv interesting to note tha

HIGHLIGHTS

B There are 600 brick kilns in
Chennai, followed by 400in
Pune, 320in Ahmedabad, 200
inSurat and 120in Indare
P Thepollutantlevelwas
measured by usingfive
monitaring stations in Pune
re| erethe
carriedout
i hennai, Indore,
Mmedaban SuratandRajkot

IDATIONS

.. 1

pu \N: nspu

tternate fuel

t

and developer of the SIM-Air
family of tools, who was in the
cityrecent vy todeliveratalk or-
ganised by the Pune Municipal
Corporation (PMC), said thata
majority of the 400 brick kilns
located in the Pimpri-Chinch-
wad Municipal Corporation
(PCMC) areas adid to the pollu-
tion level in Pune city and that
the central parts of Pune city
are the most polluted. There is
useol Llight-and heavy duty ve-
hieles in and around the brick
l\ﬂus(mz\ddsmpﬂlluuml
Diesel generators  sets
ed in hotel, apartments, hos-
als and markets 1s a new
source contributing to pollu-
tion.Diesel generatorsetsarea

fnr publictmnsportand
three-wheeler sectors

P Areduction in
re-suspendedroad dust

P Achangeintechnology
used for baking bricks

B Areduction intruck
movements within city limits

Foundation (New Delhi). The
research group used the SIM-
AiriSimple Interactive Models
for Bette
of tools f

Dusty roads, brick kilns
major health hazard: St

URBAN AIR WHO also placed Indore as the 5th most polluted city in India for high

common sight in most parts of
the six cities and ave a signifi-
cant source of pollutant emis-
sions and preen house pas
emissions,” he said.
Guttikunda, who is also an
affiliate  associate research
professor at the Desert Re-
search Institute, Reno, US4,
pointed out that the polluiion
Trom fossil and bio-mass fuel
usage at brick kilns is a grow-

Public Awareness
& Dialogue with
Policy Makers

bient air and human health.

In Pune, most of the brick
baking is eonducted as a pile
with no chimney to support to
movement of the burning
emissions, whereas in Chen-
nai, l(ll]E sajme ]‘n‘_u‘:ess is sup-
ported with a chimng 2
allows forrelease of (LR
at a higher altitude,
states.

Besides the brif
stone quarries are ¢
sight in these citie:
stone quarry area i
was observed that on i U.S Africa
sis around 500 truc - T
stone, black boulder?
rum are extracted a
ported to various pay Feedback
district and the st
health risks associz
constant exposure to
particles in these ar
der study. Also, qua
tionsaceount forther
sion of dust due to
and handling of rock
sions from the truckn
and useof diesel gene
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Udaipur, Rajasthan

Udaipur, Rajasthan: PM10 Annual Average (micro-gm/m3)
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All the databases are maintained
on GIS platforms

Udaipur, Rajasthan: % Vehicles in PM10 Annual Average
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Modeled % pollution from vehicle
exhaust emissions in 2010
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Rajkot, Gujarat

Rajkot, Gujarat: PM10 Annual Average (micro-gm/m3) Rajkot, Gujarat: % Vehicles in PM10 Annual Average
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All the databases are maintained Modeled % pollution from vehicle
on GIS platforms exhaust emissions in 2010
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Vizag, Andhra Pradesh
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All the databases are maintained Modeled % pollution from vehicle
on GIS platforms exhaust emissions in 2010
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Emissions Modeling - Sectors
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Emissions Modeling - Results
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missions Modeling - Results
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Gridded Emissions
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Total Emissions
PM, SO2, NOx, CO, VOC, and CO2

no.of.sectors central
na.ofregions 1

xlow
ylow
xhigh
yhigh

Vehicles VEH
Dust RD
estic DomMm
con CON
industry IND

PM10 Emission
Totals

port-pp  east-ind

2 3
10 22 25
16 21 21
31 29 28
28 28 25
1141.7 3954 202.8
2318.9 783.3 4011
1391.4 2958 89.4
1451.5 536.2 2773
47731 15404 88950
11076.6 35511 13658
~
A A




Emissions Modeling - Results

More details for vehicle exhaust emissions

Total No. Of % Fuel Type [ vktiyear | avapkt | prT | KT %

Vehicle Type Petrol Diesel GAS ELEC BIO AAA km perkm milfyear % check projection in-use
1)2Ws 501,045 0% 0% 13,200 1.2 7,937 100% 0.0%  100%
2|Cars 70747 0% 12,000 2.0 1,698 100% 0.0%  100%
3| MUVs 6,085 0% 0% 18,000 15 165 100% 0.0%  100%
4| Taxis 4,800 0% 0% 0% 0% 20,000 15 144 100% 0.0%  100%
5|3Ws 36,124 0% 0% 0% 0% 54,750 15 2 8967 100% 0.0%  100%
f|Buses 6,275 0% 0% 0% 0% 36,500 50.0 11,452 100% 0.0%  100%
7|HDVs 17,036 0% 0% 0% 0% 43,800 - - 100% 0.0%  100%
B|LOVs 10,885 0% 0% 0% 0% 45,000 - - 100% 0.0%  100%
8|0Others - 0% 0% 0% 0% - - - 100% 0.0%  100%
10| AAA - 0% 0% 0% 0% - - - 100% 0.0%  100%

653,007
Average PM2.5 (gmikm) Annual PM2.5 emissions (tons)

Vehicle Type EF improvement Petrol Diesel GAS ELEC BIO AAA Petrol Diesel GAS ELEC BIO

2Ws 0.0% 0.032 0.026 - - - - 127 G4 - - - 1958

Cars 0.0% 0.005 0.175 0.003 - - - 2 45 ] - - 469

MUVs 0.0% 0.005 0175 0.003 - - - 0 15 - - - 185

Taxis 0.0% 0.005 0.188 0.003 - - - - 18 - - - 18.0

3Ws 0.0% 0.212 0.194 0.032 - - - 335 17 - - - 4122

Buses 0.0% - 0.629 0.203 - - - - 144 - - - 1441

HDVs 0.0% - 0.569 - - - - - 425 - - - 424 6

LDVs 0.0% 0.114 0.175 0.114 - - - - a6 - - - 857

Others 0.0% - - - - - - - - - - - -

AAA 0.0% - - - - - - - - - - - -
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Emissions to Concentrations

Vishakapatnam, AP: PM10 Annual Average (micro-gm/m3)

nnnnnnnnnnnnnn

NCEP Reanalysis

Gridded Emissions Meteorology Gridded Concentrations
Extract results to
ATMoS Dispersion Model selected grids
Lagrangian puff transport Total PM10 and PM2.5

(including secondary)

Source-Receptor matrix included
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Concentrations to Health Impacts

| Average (micro-gm/m3)

ZZZZZ

Premature mortality
Asthma cases

Chronic bronchitis cases
POP » Heart ailments
Hospital visits
Hospital admissions
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Disaggregated Results in GIS

A B C D ; F G H | ] K 1 M N 0 p
X Y | Longitude Latitude | VEH | DUST | DOM | CON | IND | TOTAL | %PM2.5| %VEH | %IND || POP | Mortality
4 15 830850 176450 41 32 45 21 104 230 770 170 424 \ 65 023
5 15 830050 176450 57 47 55 30 115 303 749 186 379 s 07
6 15 831050 176450 79 70 67 38 135 389 733 203 348 6434 347
7 15 831150 176450 104 94 78 44 159 478 724 216 332  8%67 548
8 15 831250 176450 129 118 84 39 193 563 725 220 343 866 669
9 15 831350 176450 125 17 86 35 208 570 732 219 365 8671 684
10 15 831450 176450 118 15 85 31 234 584 739 203 401 8667 708
11 15 831550  17.6450 — | 735 207 402 85T 727
2 15 831650  17.6450 s 739 204 431 870 753
13 15 831750  17.6450 738 212 433 7588 666
14 15 831850 [ 17.6450 736 213 430 8517 7.06
15 15 831950  17.6450 744 196 449 0128 666
16 15 832050  17.6450 743 189 433 7316 436
17 15 832150  17.6450 747 164 449 5577 279
18 15 832250 176450 | 743 471 40 2577 109
19 15 832350  17.6450 748 152 409 480 018
20 15 832450  17.6450 . ] - _ —— . 8182 265
21 15 832550 176450 26 25 41 26 79 197 i VI zag 0940 000
22 15 832650 176450 23 20 33 22 B9 167 | 1965 000
23 15 832750 176450 20 17 24 18 63 141  ios 155 444 0 0.00
24 5 832850 176450 15 12 18 15 51 11 765 139 459 0 0.00
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Health Impacts Under Scenarios

Vishakapatnam, AP: PM10 Annual Average (micro-gm/m3) Vishakapatnam, AP: PM10 - % Vehicles to Annual Average

17.9

izag .

1700
2400

Base case annual mortality in 2010
Base case annual mortality in 2030

(assumed no change in the non-transport sectors)

Base case annual mortality in 2030 = 2200

(assumed 30% reduction in VKT for passenger vehicles)
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Air Quality Indicators

Total emissions
Total emissions per PKT

Total emissions per VKT per mode

% contribution of exhaust emissions per mode

% contribution of emissions for select area

Total PM pollution

% contribution of sectors

% contribution by mode

Health impacts

Mortality per ton (of released or saved emissions)
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Application of SIM-air Tools

Local systems were developed and
delivered to the city groups

City groups were trained in March, 2013
for further scenario analysis

IVlodels are in MS Excel platform with GIS
interfaces

Programs can be extended spatially and
sectorally depending on data available
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Thank you

_ Questions?

Dr. Sarath Guttikunda
| @ www.urbanemissions.info

New Delhi, India
August, 2013 @
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