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Executive Summary

A combination of numerous local emissions sources in addition éziaplocal and
regional meteorological conditions givedDhaka exceedingly high air pollution
concentrations throughout the year, and especially during the winter season. The
exposure of the cities estimated 115 million residents to this alarmingly poair
quality demands attention including immediate research and corresponding mitigation
Establishing emission inventories and conducting air pollution assessments are the first
steps on the path to mitigating air quality problems.

The city of Dhaka washosen for this assessment due to the current ongoing project
Bangladesh Air Pollution Management (BAPMAN), which concentrates mostly on the
capital city DhakaThrough the BAPMAN project, a total botteup emissions inventory

is currently being perform& and it is useful to the project to compare tojpwn
emissions data resultsThe Greenhouse Gas and Air Pollution Interactions and Synergies
model (GAINSyas used to perform this todown assessment due to the moéel
integrated assessment approach adpturing interactions between air pollution control
and economic development, as well as its focus on presenting cost effective pollution
control strategies.

Results from the GAINS model assessment for Dhaka shows that for 2010 the tgptal PM
emissionswere 35000 tons/year, and the total BpMemissions were 45000 tons/year.

The top sectors making up the PM emissions included Industry and Residential sectors,
where the specific subectors were brick/cement production and residential cooking
respectively The topfuelsY {1 Ay 3 dzZlJ GKS SYAaairzya 6SNB ay
RANBOG¢ o D! Lb{ SadAYlrd&dSa dGdKIG GdKS G2L) o
eliminate approximately 1/3 of the PM emissions at a cost of .65 MEuro/year.

GAINS resultslso show that for Dhaka in 2010 the total S€nissions were 34000
tons/year, dominated by the Industrial sector, made up of the-sabtors of new power
plants and industrial combustigrusinghard coal and natural gdsiels NG, emissions

for Dhaka in 200 were 30000 tons/year, dominated by the Industrial
(combustion/power plantspnd Transport sectorsThefuels used by these two sectors
include natural gas, gasoline, and medium distillateg. diesel) GHG emissions for
Dhaka in 2010 exceeded 23 noifli tons/year CQ equivalent dominated by the
Industrial (combustion/power plantsand Agricultural sectorsThe fuels used by these
two sectorsinclude natural gas and hard coal. No mitigation controls/costs were
available for SQ NQ, and GHGs in thmodel.

D! Lb{ OFy 0SS &aSSyieélS dziosl Hax@missichgebdBcilg Koy 3
developing countries such as Bangladesh due tack of available compiled datdhe
GAINSapproach can be seen as a simplified generalization tool to be uspih fpoint
pollutants and related sources which deem closer research and analysis using more
specific tools or grountbased monitoring. This report has provided this valuable data,
and will be helpful in completing the ongoing botteup emission inventoryor Dhaka
within the BAPMAN project. Unfortunately thoughithout the inclusion of GHG
controls/costsin the mode] it is not possible to begin doenefit/co-control analysis.
However, i should be considered to perform an assessment using GAINS at the
beginning of each international emission inventory related project in order to establish a
general baseline and screening analysis ofdop/n emissions data for the city/area of
interest.
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Top-down Asgssment of Air Pollution and GHGs for
Dhaka, Bangladesh

Analysis of GAINS Derived Model Data

1 Introduction

Dhaka can be consideredthe me@ak 1@ A GK GKS 62NI RQa 42
(Gurjar et al.,, 2008). A combination of numerous local emissions sources in
addition to special local and regional winter meteorological conditions gives the

city exceedingly high air pollution concentrations throughout the yesamd

especially during the winter season (Randall et al., 20I0he exposure of the

cities estimated12-15 million residents to this alarmingly poor air quality
demands attention including immediate research and corresponding mitigation.

The World Health Organization (WHO) estimates that up to 10,006nptere

deaths are associated with outdoor air pdibn annually in Bangladesh (WHO,

2009).

Urban air pollutantemissions plus GHG emissions will be analyaedhakato
determine past and projectedrends in emissions rate$or the mainactivities
within the main sectors responsible for the bulk of éhemissions for each
pollutant investigated. This information is necessary to examine the vadous
controlsavailable in ordefor the maximum cebenefit to society and the global
climate. Such a complex problem requires an integrated approach; and
integrated assessment modelling an excellent tool to provide data for this
purpose.

The Greenhouse Gas and Air Pollution Interactions and Synergids| (GAINS)
developed at thdnternational Institute for Applied Systems Analy$i8SA) was
selected asthe most appropriate tool to perform this analysis of integrated
assessment data for Dhaka. As stated by IIASA, the purpose of the GAINS model
is to:

w¢2 OF LIWidZNBE AYyGSNIrOlA2ya o0SG6SSy Lif

development; and

w¢ 2 A RS éftedtivie olludahconitrol strategies that put

the least burden on economic development. It is this special focus

on the implications for economic policies of controlling air

pollution and mitigating greenhouse gases, and vice versa,

advanced methodologies tsystematically identify pollution

control strategies that put least cost to the economy while

maximizing a wide range of environmental benefitgllASA,

2008)

The GAINS model targets common air pollutants as well as GHGs, where these

are based on undeying air quality policy targetd={gurel). GAINS is based on
the premise that there distinct and important linkages between air pollution
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emissions ad GHGs due to common sources anebeanefits through cecontrol
measures.

IIASA’s GAINS €00
optimization mode] -

G God () (o) (o) @)

/‘

/ ] N L Polic
Health IEutropmcatlont L Accdmcatwn ) { ) y
e i / ~— Ozone — target on

Pohcy targets on air quality o

Figurel: Diagram of the GAINS modehderlying frameworkSource: IIASA).

\

Using the GAINS model, the following air pollution components widixagnined
for Dhaka:

PM; 5
PMo
SQ
NG,
GHG

For eachexaminedcomponent the following information will banalyzed

e Emissions (2010) and decadal trends

e Activity (fuel) distributions of emissions (2010) and decadal trends

e Sectordistributions of emission2010) and decadal trends

e Subsector distributions of emissions (2010)

e Subsectors contributing to the activities witthe greatest emissions
(2010)

e Mitigation control options and related removal efficiency (only available
for PM)

e Mitigation control costgonly available for PM)

The topdown approach employed by GAINS can be seen as a valuable screening
type tool for cities like Dhaka which have little available air pollution data and
related source information compiled. The approach can be seen as a simplified
generalization tooto be used to pin point pollutants and related sources which
deem closer research and analysis using more specific tools or glased
monitoring. The following schematid={gure?2) illustrates theinformation to be
examinedfor Dhakaandthe related data flow:
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Emissions SellE:
(ex: PM2.5 — tons/year)
General .
Categories | il sty
(Transportation, (fuel: c9al, natural gas,
Residential, Industry, diesel, etc.)
Agricultural)
Specific Specific
Sources IEUNIEATIS Sub-Sectors
(light duty vehicles, (light duty vehicles,
cooking, brick cooking, brick
production, etc.) production, etc.)
Controls and Costs
Mitigation [N

associated costs)

Figure2: Schematic of information collected and model flow.

2 Methods

The city of Dhaka was selected for tinsegrated assessment due to the need
for relevant data/analysis (and data comparisons) for the Bangladesh Air
Pollution Management (BAPMAN) project in which Dhaka is of primary focus.

Part | of the GAINS user handbook guidelines (IIASA, 2009) wengefblio
order to properly access the online data and navigate the interface. Registration
was necessary to obtain access to all of the GAINS models.

The GAINS South Asia mddebs used to collect emissions data and related

O2y GNRBf AYyF2NX¥IGA2Y F2NJ 5KF{FX . lFy3afl RS
I St AYySnyé 6flad dzZRFGSR {SLIWSYOSNI HAv

the baseline scenario developed on the basis of ibgults from the EU funded

GAINSAsia project(lIASA, 2008), which also includes implementation of all

current legislation through 2008.

An offline excel database was created from the exported GAINS data collected in
order to complete the thorough analigss Data was copy and pasted from GAINS
outputs into Excel, where analysis was conducted théteshould be noted that

no additional resources other than the GAINS South Asia model were used for
raw data collectionin this report.

! More information can be found regarding the BAPMAN projectletp://bapman.nilu.no
2 Model is found herehttp:/gains.iiasa.ac.at/gains/IND/index.logindotE1
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3 Results

Theair polution emissions components used for this analydi®hakaincludes:
PMs, PMyo, SO, NG, and GHGs (which includes COH, N,O, and FGAS* A
general picture of the total tomlown emissions data (ne@HGs) for Dhaka
(Figure3) shows the expectetbtal emissionsgncrease of all components over
the decades through 2030, where SO increasing at a greater ratban the
other componentsand is expected to exceed 110000 tofgsar in 2030. A
similar picture can be seen for GHG emissidfiguie4), where C@emissions
are increasing at a high rate and £&one is projected to exceed 30 million
tonglyearin 2030.

Total Emissions - Dhaka

H502
mHNOX
EPM2.5
mPM10

Kt/year

Figure3: Total norGHG emissions for Dhaka from 192030.

% The three F gasses aHFC, PFC, and SF
* GAINS model also includes tHellowing component$or Dhaka VOCs,NH3, N20, and CH4
these components were not included in this study.
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Total GHG Emissions - Dhaka

HCO2
B CH4, N20, FGAS

Mt CO2 equivalent/year

Figure4: Total GHG emissions for Dhakeom 19962030.

Each individual component presented above will be specifically analyzed in the
following sections to identify the sources of the emissions (sectors and activities),
as well as the effect of controls atige related costs (for PM onlg)primarily for

the nearest year available in the model, 2010.
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3.1 PMs

PM; s emissions for Dhaka are modeled to rea@®d0 tonskear in 2030, where

the current level for 2010 is modeled approximately35000 tons Figureb).
These PMs emission will be analyzed for the particular activity levels, sector
levels, and sector emissions from specific activities making up these total
emission values. Comtroptions and associated costs will also be presented.

PM2.5 Emissions - Dhaka

50

45

40
35

O'I T T I I I T ‘ ‘ 1

1990 1995 2000 2005 2010 2015 2020 2025 2030

3

=

2

w

kt PM/year

2

=

1

w

1

=

L

Figure5: PM,sEmissions for Dhaka, 1992030.

3.1.1 Activity

The PM;s emissions (as shown iRigure5) can be broken down into specific

activities (source fuel types) as presentedrigure 6 ¢ KS alagtivitF dzSf dza S¢
represents the greatest contribution of BM emissions which is greatly

increasing over time, exceeding 35000 tiyesmr PM in 2030. The second largest

contribution of PMsSYA &daA2ya O2YSa T NP Yivityi Wich ¢ TdzSf 62 2 R
is gradually decreasing over time, estimated to be closer to 5000yteasin

2030. The other activities associated with BMemissions have minimal

emission contributions in comparison to the previous two activities mentioned;

for exampled KS aDlFaz2ftAyS |FyR 20KSNJ fA3IKG FNF O
RAaGATELFGSa 6RASaSts fA3IKG FdzSt 2Aft0¢ | O
tons PM semissions for a given year.

G A
AD

Ano fuel useod activity is the sum of the emissions
combustion.
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10 1 PM2.5 Emissions Activity Distribution - Dhaka
35
30 A
B Hard coal, grade 2
25 - B Biomass fuels
s B Agricultural residuals - direct use
?-_. 20 4 B Fuelwood direct
= W Heavy fuel oil
15 - W Medium distillates (diesel, light fuel oil}
B Gasoline and other light fractions of il
10 1 | | | Matural gas {incl. other gases)
5 B Men exhaust P emissions - road abrasion
| | | J B Men exhaust PR emissions - brake wear
0 T i Imm— A i al i il T a T Al r Man exhaust P emissions - tyre wear

1990 1995 2000 2005 2010 2015 2020 2025 2030 W Mo fusluse

Figure6: PM,sEmissions Activity Distribution for Dhaka from 192030.

The modeled situation for the associated activities for.REmissions for 2010
(Figure70 aK2g GKIFIG GKS ay2 FdzSt dzaSe¢ I O0AQD.
YdzOK 2F (GUKS ta SYAaarzya a GKS a¥FdzSt g2

PM2.5 Emissions Activity Distribution - Dhaka, 2010

kt PM

Figure7: PM,sEmissions Activity Distribution for Dhaka for 2010.

3.1.2 Sector

The PM, 5 emissions can be broken down in generalsectorsas presented in
Figure8, which shows a gradual decrease over time of; PBmissions coming

NILU TR 3/2011
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from the residential sector and a steady increase from the industrial sector. Here
the transport sector displays a low contribution of PMemissions,emitting
under 2000 tonfear. A graph displaying thepecificsector distributions of
PM; s emissions from 199Q030 is iMppendix A

Thespecificsector distribution for 2010Rigure9) shows that a majority of PM
emissions comes from the brick production industry, approximately 15000 tons.
Residential cooking stoves also show a large contribdto2010at 11000 tons,
making up almost 10 times thBM, s contribution compared to the transport
related specific sectors (1300 tons).

PM2.5 Emissions General Sector Distribution - Dhaka

40 -

35 -

30

25 -

HTransport

20 o Industry

kt PM

Residential

15 -

W ggricultural

10 -

0 1 I 1 I I I I I I
1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure8: PM,sEmissions General Sector Distribution for Dhaka from 1990
2030.

NILU TR 3/2011



1t

PM2.5 Emissions Specific Sector Distribution - Dhaka 2010
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The specific sectors which malke this activity contribution

[=-BENN =T s ]

Wd ¥

can be seen irFigure10, where brick production is the major source for this

combustion)has the greatest contributiono PM, s emissions in 2010, over
activity type (15000 tons), followed byment production (3000 tons).

Figure9: PM,sEmissions Specific Sector Distribution for Dhaka for 2010.

3.1.3 SectorActivity

20000 tonsPM, s.
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PM2.5 Sector Emissons from Activity "No Fuel Use" -

2010.

Figure10. PM;sSect or
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i

PM, 5 emissions in 2010, approximately 9000 tdabk s.
which make up this activity contribuwtn can be seen irFigure 11, where

O

uKI

w

g a

residential cooking stoves is the major source for this activity type at
PM2.5 Sector Emissons from Activity "Fuelwood direct" - Dhaka 2010

approximately 8500 tons.

Figure7 alsoa K 2
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Nd ¥

V

ifnFuel

from Activity

Sssions
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2010.

Figurell: PM;sSect or
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3.1.4 Controls

21 specific mitigation/controls for PM were available and the results of these
control options in regards to nroontrol options are shown irFigure 12 an
explanation of the abbreviations of the controls can be foundppendix B

Sector-Activity PM2.5 Emissions for Control and No-
Control Scenarios - Dhaka, 2010

 Control...
m No Control...

Sector-Activity-Technology (Technology only for Control Emissions Scenario)

Figure 12. SectorActivity PM. s Emissions for Control and Neontrol Scenarios
in Dhaka for 2010.

A list of the top 10 controls and their BMiremoval efficiency can be seen in
Table 1. The chosen controloptions are applicable to the Industrfindustrial
process and industry) and Residential sectdis controls were available for the
Transport or Agricultural sector for this particular analysis. Implementation of
the top three controls listed ifablel (control #1, 6, and 7one control for each
sectorf can reduce the PM,s emissions for year 201(y approximately
12000tong/year. This is more than 1/3 of the total PMemissions forhat year.

® Some of the controls cant be combined because they are not complimentary.
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Tablel: Top 10 PM ;s Control options and their emissions removal efficiency in

Dhaka for the year 2010.

Control Measure Total PM, semissions
without
with Control | Control Difference
Name Abbr (tonslyr) (tonslyr) (tonslyr)
1. ResidentiaCommercial: Cooking stovw&sielwood DOM_STOVE-C 167.96 8792.86 8624.90
directBiomass stove improvefd 0715 Joules] FWDSTV_IMP_HPJ]
2. ResidentiaCommercial: Cooking stovétard coal, DOM_STOVE-HC2 | 9.88 278.01 268.13
grade 2Coal stove improveg10*15Joules] STV_IMP_{PJ]
3. ResidentiaCommercial: Heating stovéauelwood DOM_STOVE-H 14.14 740.45 726.31
directBiomass stove improvefd 0715 Joules] FWDSTV_IMP_HPJ]
4. Industry: Other combustion, grate firitgardcoal, IN_OCIHC2 1.15 114.49 113.34
grade 2Electrostatic precipitator: 1 fieldindustrial IN_ESPIPJ]
combustior[10715 Joules]
5. Industry: Other combustion, pulverizéthrd coal, gradg IN_OC3HC2 39.42 494.49 455.07
2-Electrostatic precipitator: 1 fieldindustrialcombustion | IN_ESP{PJ]
[10715 Joules]
6. Industry: Other combustion, pulverizéthrd coal, gradg IN_OCZ3HC2 451 494.49 489.98
2-Electrostatic precipitator: 2 fieldsndustrial IN_ESPPPJ]
combustior[10715 Joules]
7.Ind. Process: Cement productidio fuel useCyclone - | PR_CENNOF 33.92 2999.34 2965.42
industrial proces§Mt] PR_CY{Mt]
8. Ind. Process: Cement productiblo fuel use PR_CENNOF 67.84 2999.34 2931.50
Electrostatic precipitator: 1 fieldindustrial processes PR_ESPMt]
[Mt]
9. Ind. Process: Cement productidio fuel use PR_CENNOF 38.76 2999.34 2960.58
Electrostatic precipitator: 2 fieldsindustrial processes | PR_ESPRMM{]
Mf]
10. Ind. Process: Small industrial and busifiesiities- PR_SMIND -NOF 6.84 205.17 198.33

fugitive-No fuel useGood practice: ind.processtage 2

(fugitive}[M people]

PRF_GRPM people]

3.1.5 Costs

Costs were determined for each of the 21 contoptions for PMemissionsand

are presented irFigurel3.

Table 2 presents the costs ofhe top PM, s control options listed inTable 1.
Costs range from less thanEuro up to over 16000 Eurdeh of reducedPM, s
emission. The implementation ofop control measures #1, 6, and 7 would cost a
total of 650000 Eurdgear to save 12000 tons Pp4 emissions/year (1/3 of the

total annual PM s emissions for 2010).
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MEuro/Year
{local cost)

Costs for Sector-Activity PM Controls - Dhaka, 2010

Sector-Activity-Technology (Technology only for Control Emissions Scenario)

Figure 13: Costs of SecteActivity PM s Controls for Dhaka in 2010.

Table2: Top 10 PMsemission ontrol options and their related costs for

Dhaka in the year 2010.

Control Measure Abbr Cost tons PM; s | cost Euro/ton

Meurol/year | emission | PM;semission
reduced | reduced

1. ResidentiaCommercial: Cooking stov&sielwood direct | DOM_STOVE-C 0.6170 8624.9 71.54

Biomass stove improvefd 0715 Joules] FWDSTV_IMP_{P]

2. ResidentiaCommercial: Cooking stovétard coal, grade | DOM_STOVE-HC2 | 0.0178 268.13 66.39

2-Coal stove improveg10”15 Joules] STV_IMP_{PJ]

3. ResidentiaCommercial: HeatingtovesFuelwood direct | DOM_STOVE-H 0.0649 726.31 89.36

Biomass stove improvefd 0715 Joules] FWDSTV_IMP_HPJ]

4. Industry: Other combustion, grate firitgard coal, grade | IN_OCIHC2 0.0089 113.34 78.52

2-Electrostatic precipitator: 1 fieldindustrial combustion | IN_ESP]PJ]

[10715 Joules]

5. Industry: Other combustion, pulverizéthrd coal, grade | IN_OC3HC2 0.1366 455.07 300.17

2-Electrostatic precipitator: 1 fieldindustrial combustion | IN_ESP{PJ]

[10715 Joules]

6. Industry: Othecombustion, pulverizediard coal, grade | IN_OC3HC2 0.0309 489.98 63.06

2-Electrostatic precipitator: 2 fieldsndustrial combustion | IN_ESPPPJ]

[10715 Joules]

7. Ind. Process: Cement productidio fuel useCyclone- - PR_CENNOF 0.0008 2965.42 | 0.27

industrial procesgMt] PR_CY{Mt]

8. Ind. Process: Cement productiblo fuel useElectrostatic | PR_CENNOF 0.0192 2931.5 6.55

precipitator: 1 field- industrial processefMt] PR_ESPMt]

9. Ind. Process: Cement productibio fueluse Electrostatic | PR_CENNOF 0.0234 2960.58 | 7.90

precipitator: 2 fields industrial processefMt] PR_ESP@RMt]

10. Ind. Process: Small industrial and business facilities | PR_SMIND -NOF 3.2304 198.33 16288.00

fugitive-No fuel useGood practice: ind.processtage 2
(fugitive)}[M people]

PRF_GRMM people]
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3.2 PMyp

PMy emissions for Dhaka amaodeled to reach 64000 tongéar in 2030, where

the current level for 2010 is modeled at 45000 thymsar (Figureld). These PM
emissiors will be analyzed for the particular activity levels, sector levels, and
sector emissions from specific activities making up these total emission values.
Control optims and associated costs will also be presented.

PM10 Emissions - Dhaka

70

60

50
10
3
2
1
4 . . | . | | | | :

0

kt PM/year

=

=

=1

1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 14. PM;o Emission for Dhaka, 1992030.

3.2.1 Activity

The PMo emissions (as shown iRigure14) can be broken down into specific

activities (source fuel types) as presentedrigure15d ¢KS ay2 TFdzSt dzasSé |
represents the greatest contribution of RM emissions which is greatly

increasing over time, reaching 50000 téyear in 2030. The second largest
contribution of PMoS YA daA2ya 02YSa FTNRY (wWh&h aFdzSt 622R
is gradually decreasing over time, estimated to be closer to 6000 tons in 2030.

The other activities associated with RPMemissions have minimal emission

contributions in comparison to the previous two activities mentioned; for

SEFYLX S (KSyRDFERIMWYSAIKGEG FTNI OGAazya 2F 2Afé
ORASaAStEY tAIKG FdzSt 2Aft0é FTOUGAGAGASE YySOSNI
emissions for a given year.
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PM10 Emissions Activity Distribution - Dhaka
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Mo fueluse

Figure 15. PM;o Emissions Activity Distribution for Dhaka from 192030.

The modeled situation for the associated activities foripP&Mmissions for 2010

(Figure 160

aK2¢g GKFG GKS  deyniBsions deff tue tzafuele

combustion)represents approximately twice as much of tR&ho emissions as

uKS aFdzSt 622R RANKOUE I OUA@GAUE T2 NJ
levels.
PM10 Emissions Activity Distribution - Dhaka 2010
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Figure 16: PM;o emissionsactivity distribution for Dhaka for 2010.
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3.2.2 Sector

The PMo emissions can be broken down in ¢generalsectorsas presented in
Figurel7, which similarly to PMs shows a gradual decrease over time of oM
emissions coming from the residential sector and a steady increase from the
industrial sector. Here the transport sectalso displays a low contribution of
PMyp emissionsemitting under 2000 tons/year A graph displaying thgpecific
sector distributions of Pk emissions from 199Q030 is inAppendix B

Thespecificsector distribution for 2010Higurel8) shows that a majority of Pid
emissions comes from the brick production industry, approximately 17000 tons.
Residential cooking stoves also show a large contribdto2010at 11000 tons,
making up almost 10 times thBM, contribution compared to the transport
related specific sectors (1500 tons).

PM10 Emissions General Sector Distribution - Dhaka

g - m Transport

® Industry

kt PM
)
(o]

20 - Residential

15 - B Agricultural

D T T T T T T T T 1
1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 17. PMyo Emissions General Sector Distribution for Dhaka from 1990
2030.
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PM10 Emissions Specific Sector Distribution -Dhaka 2010

18

Wd ¥

Figure 18. PM;o Emissions Specific Sector Distribution for Dhaka for 2010.

3.2.3 SectorActivity
Figure1l6 a K2 g a

tduedty fuel F dzS €

n

inigsiors (nd

combustion)has the greatest contribution of Plylemissions in 2010, over 25000

I @

tons PMyear. The specific sectors which make up this activity contribution can
be seen inFigurel9, where brick production is the major source for this activity

type (16000 tongyear), followed by cement production (7000 tdgear).
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PM10 Sector Emissons from Activity "No Fuel Use" - Dhaka,
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Figure 19: PMjp Sector Emis i o n
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of PMyp emissions in 2010, approximately 10000 tons;i2MIhe specific sectors

which make up this activity contribution can be seen Figure 20, where

uKI

w

g a

Figurel6a K 2

resdential cooking stoves is the major source for this activity type at

approximately 9000 tons.
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PM10 Sector Emissons from Activity "Fuelwood direct” -

Dhaka 2010
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Figure20:. PMjpSect or

2010.
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3.2.4 Controls

21 specifiomitigation/controls for PMo were availablein the model (the same
controls as indicated for PM) and the results of these control options in regards
to no-control options are shown iRigure21; an explanation of the abbreviations
of the controls can be found iAppendix B

Figure 21: SectorActivity PM,o Emissions for Control and Neontrol Scenarios
in Dhaka for 2010.

NILU TR 3/2011



