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J&) (DoE: Department of Environment) (% 13 #B{iZ 16 DOBMIFT 2 54 L. 15 O 5 e %
RETDHZETCRRGRDOE=H2 Y 7R Ui, £z, LU TEEROL T T
RE BRE) EE 2019 FEICE L, BER L o M RGE A LT\ A, AT, 4. 2025
FEETICALTHFICBIT DPERR L o T OamEEE (EdEEKAELRLS) (200 Bh4 %

1 2019 WORLD AIR QUALITY REPORT Region & City PM; 5 Ranking, IQA.ir, 2020

2 https://epi.yale.edu/epi-results/2020/component/air, = Z CIZFEHE Air Pollution %2 [ K&KE D R
&) LRELLIZ, AirPollution i, PMas, FEEFETZIAEL, A BRI & 2 B RdEtR.

3 Bilkis et al., Identification and Apportionment of Sources from Air Particulate Matter at Urban
Environments in Bangladesh, British Journal of Applied Science & Technology 4(27):3930-3955, 2014
AR EO 15110 L TERBROBIHIES ) SRR L Th o,

1



FIHHLTWS, 61T, K0 EFEICREIG MBI ST 5 72912 Clean Air Act, 2020
FEEL, HEEFZSBSOEKRBHELORNTH D,

2020 - 12 H AR S5 8 R 5 MFERTE (2021 4FEFE~2025 4FE) 12V T, PMas
DOEMFEEIEE 86ug/m3 (2018 4F) 75 60pg/m3 (2025 4F) ([CHIx D Z & & HEEE LTW
Do ZOERMICINT T, L HEEUNOPEHIEZ BiY & LIRS FEFTOET =4
Vo7l 0= ORISR M VT — ¥ R— ARG E L TR0 D,

FREORM A E 2. AFE TIIAEICE T 2 KERIGGR L OZ O RIHR DGR - 7—
HOIVEE - o8 (BEFEEIO M, BB~ DB A ¥ B o — T — X fi#liTE) %17
9, Flo, NENEYMIAREIFEEHAOMI L, XE=—AKQRICAIZL DM %S
FRETT 2 T2 DI IEHINEE - HERHEZ Ehi T 5.

1.2 sAEDBEH

AL TIEAENZBT B RRIEGR KL T DR R ORI E R LS %O XEOT 7 a—F
ERRETT D70, MERER - T — X OWEE - T EITO S RET S, £, KRIF
Ykt RITIR BN RS AN b T 5T D AR SN & D, YRED BT D 1 HIX
- HTHORETIT Y. BIERMICIE, LFONEIZHNDER - T — 2 IEE, HITE1T5 b
DET 5,

O kA

© BUE., EHIEE, FERAH xR

@ KRG - IBEZE T APEH ORI

@ BA Lol EETORKIEUSIR IR DBOR, EHIE, EhuAH, xR

® KREIGYRIRIAR D EBUT O RS

©® XPFE=—ARKRICAIZ L DM NE (KRR OTE R ATREME OB Te)

7k, APRACUUE L7 - o HTiE ST, AN EBUN O KRKIG YR - IR A A A
WA BARE T LR« BREILE S AT O,

1.3 FAEEMEAF
A O 2 F 1.3-1 EmBHEDOT-OITER L= v a P AT —La%xFK 1321077,

= 131 FAEFDERK

K4 124558 BT
LA & A TR KRB P ERSE SV ES
Bl W RARBRFLBOR AT
H B5iG KRB 3T (1) HATE
TS RGBT (2) ERSE SV ES
i I g — REKER I B R KRBT BOR (1) AT
AT B — KRB B R KUEREBOR (2) HATE
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Name

Responsible area

A. B. M. Sadiqur Rahman

Leader

M. M. A. Kader Chowdhury

Environmental Expert 1

Md. Mehedi Hasan

Environmental Expert 2

S. M. Safoanul Haque

Environmental Expert 3

Md. Al Mussabbir Hossen

Environmental Expert 4

1.4 FAENRMEE - TOEHKE

K 14-1 RENREE - THEBE
i 1ES THI R 5 TH % H %5
MoEFCC A Shamim Al Razi, Additional Secretary (Development wing) 7TH21H
Zakia Afroz, Joint Secretary
Shireen Ruby, Deputy Secretary, (Plan-1)
DoE Syed Nazmul Ahsan, Director (Air Quality Management Wing) | 10 H 7 H
Ms. Shahnaj Rahman, Deputy Director (Air Quality
Management Wing)
Syed Nazmul Ahsan, Director (Air Quality Management Wing) | 10 H 26 H
Dr. Md. Sohrab Alli, Director (Dhaka Laboratory)
Ms. Shahnaj Rahman, Deputy Director (Air Quality
Management Wing)
Dr. Mohammad Abdul Motalib, Deputy Director (Air Quality
Management Wing)
Tanjina Akter, Deputy Director (Air Quality Management
Wing)
Dr. Mohammad Abdul Motalib, Deputy Director (Air Quality | 12 A 13 B
Management Wing)
Ms. Shahnaj Rahman, Deputy Director (Air Quality
Management Wing)
Dr. Md. Sohrab Ali, Director (Dhaka Laboratory) 12 H 13 H
World Bank Satoshi Yoshida, Senior Environment specialist 9H2H
Bushra Nishat, Environment specialist
Asian Farhat Jahan Chowdhury, Senior Project Officer (Environment) | 10 H 10 A
Development Bangladesh Resident Mission
Bank
Department of Dr. Md. Ali Ahammad Shoukat Choudhury, Professor 9H8H
Chemical 12 H 19 B
Engineering,
BUET
Department of Dr. Ashraf Ali, Professor 9H13 H
Civil Dr. Provat Kumar Saha, Asst. Professor
Engineering,
BUET
DNCC Dr. Tariq Bin Yousuf, Additional Chief Engineer (In Charge) 9H 21 H




Engr. Mohammad Abul Kashem, Superintending Engineering 12 H 15 H
(Additional Charge)
DSCC Md. Khairul Baker, Superintending Engineer (Additional Tl R (A
Charge), Environment, Climate and Disaster Management L7273
Circle. FHAT
BRTA Sitangshu Shekhar Biswas, Director (Engineering) 10 H4H
Md. Lokman Hossain Mollah, Director (Operation)
Md. Masud Alom, Deputy Director (Engineering)
DTCA Md. Mamunur Rahman, Pollution Control Planning Officer BERIZEA~D
XFhix
(9 H15H)
MPEMR Shah Md. Helal Uddin, Joint Secretary (Power Division) 12 H 13 H
BMD Dr. Md. Abdul Mannan, Storm Warning Center 12 H 26 H
BBMOA Md. Abu Bakar, General Secretary 9H6H
Haji Zainul Abedin, Organizing Secretary

1.5 AR a—)L
AL, M) 2021 456 AICBASA L., 12 A TR TOTETH - 724, COVID-19
JEIHERIZE D ANENO R v 7 X0 U REI N0, 5§ 1 RBHEEEZEND D O
WA ~ZET L7z, 10 AICTE L T8 2 IEIIESIE, 12 H IR 2 181 L 7=,
ERRAAE TIX, NEOF v a TV AMEIE L, NEBIRERE ) D IEHRINE L FEE LTz, 52
WHHESE CIE, FERUR 2 NERIfRE & 5 5 7212 Technical Workshop % BHf# L7,
FEARARAT BRI, BISERE LT,

% 1 IRIENEZE -
% 1 IRBLHEZE -
%2 RENEZE -
o 2 IRBLHIEZE -
% 3 IREINEZE -

2021 46 H Ffi~6 A T4

2021 47 A EAJ~10 A f) GEIFFHLE)
2021 47 10 HHA)~11 H T4

2021 4 12 H¥a)~12 A T4

2022 4= 1 A



2. N STV 1BORIDEFOERFR
2.1 BEEBUR - §HE

NEOBRFEIZET2ESTZNEL, 2N OPR TRIVEEHE & IREZE T ZHIJICBIMR
TOHHLDOEMRLIHEREER 211177, RREBEHAZ BN E L TWDIEDITEED 2753,
RENFA AR A EEO B E L- b O1d720, Ozone Depletion Substances (Control) Rules
2004 {[ZOWTIE, IRBARE O R E W HFC Z8iHl L T\ o720, [M#RIIZ GHG DI Z
HEYE LTWD LWz 5D, ZOERIZBWT, Brick Burning (Control) Act Tl L > FHERK TA
MOMERZEIE L TR, RREEFRZEDOFENRdRE L 22 L2 E T 572
®IZ, Brick Manufacturing and Brick Field Establishment (Control) Act 2013 23 il S 417z, Ziu
(2> T Brick Burning Act (35 I & 41TV %, 72, Wild Animals (Conservation & Protection)
Act 2012 13V 7 F a7 Uinh 2km LINTO L U TZEOSIHIZ BIH] L T2 3, Z OB
DRGEDOEEEZZBE L0 E I 0E TR I TR, £ 2.1-1 128\ T AQM &
GHG |ZF = v 7 BT LS O E L 5.2.1 L TV5.2.2 IZFE#T 5,

x 211 REBEEDZESE AQM XU GHG & D%

SI. No. Law, Rule, etc. AQM GHG
01 |Bangladesh Accreditation Act, 2006 None None
02 |Bangladesh Environment Court Act, 2000 None None
03 |Bangladesh Water Act, 2013 None None
04 |Biodiversity Act 2017 None None
05 |Brick Burning (Control) Act 1989 \ None
06 |Brick Burning (Control) Act Amendment 1992 \ None
07 | Brick Burning (Control) Act Amendment 2001 \ None
08 Brick Man_ufacturing and Brick Field Establishment (Control) Act 2013, N None

Amended in 2019
09 Brick Manufacturing and Brick Field Establishment (Control) N None

(Amendment) Act 2019
10 |[Brick Manufacturing and Brick Field Establishment (Control) Act 2013 \ None
11 |Government Notification on Distance of Brick Kiln \ None
12 |Government Notification on Using block instead of brick \ None
13 [Chemical Weapons (Prohibition) Act, 2006 None None
14 |Climate Change Trust Act 2010 None None
15 [Disaster Management Act, 2012 None None
16 |Ecologically Critical Area Management Rules 2016 None None
17  |Environmental Conservation Rules 1997, Amended in 2005, 2017, 2020 \ None
18 |Environment Conservation Rules 1997 Amendment 2005 \ None
19 |Environment Conservation Rules 1997 Amendment 1, 2008 None None
20 |Environment Conservation Rules 1997 Amendment 2, 2008 None None
21 |Environment Conservation Rules 1997 Amendment 2020 \ None
22 |Environment Conservation Rules 1997 Amendment 2021 \ None
23 |Environmental Conservation Rules 1997 \ None




SI. No. Law, Rule, etc. AQM GHG
24 |Hazardous Waste (E-Waste) Management Rules 2021 None None
25 |Lead Acid Battery Recycling and Management-Circular None None
26 | Ozone Depletion Substances (Control) Rules 2004 None \
27 |Petroleum Act, 2016 None None
28 2Q$Jl|8k Increase of Electricity and Fuel Supply Act (Special Provision), None None
29 |Road Transport Act, 2018 (Bangla) \ None
30 |The Bangladesh Environment Conservation Act, 1995 (amend 2002) \ \
31 | The Bangladesh Environment Conservation (Amendment) Act, 2010 \ None
32 | Wild Animals (Conservation & Protection) Act, 2012 None None

AQM : K&UVE % #HES
GHG : il = %R I A HI s EE
HHE - R RIER

SNEO AQM KON GHG B BE$ 2 5Hlj1E# 212 [RTEBY TH D, ES &R
ST, GHG HIEZ HE & L7=FHEIZZ < REIN TS, ZNHIZHOWTOMEL5.2.1 &
V522 |[ZEHT 5,

% 212 AQM RV GHG BEEDBER VEHE

SI. No. Law, Rule, etc. AQM GHG
01 |Air Pollution Reduction Strategy for Bangladesh 2012 S S
02 |C40 Clean Air Cities Declaration V V
03 |Eighth Five Year Plan (July 2020-June 2025) \ \
04 [National Action Plan for reducing SLCP 2018 S S
05 |National Environmental Policy 2018 \ \
06 [National strategy for sustainable brick production in Bangladesh \ \
07 [Nationally Determined Contributions (NDCs) 2021 None \
08 |Power System Master Plan 2016 None \

AQM : KAVE 4 HES
GHG : IR =EZh IR 1 A Hl s
HHE - FRAERR,



22 RRITERIZ R BB RHAR
2.21 MoEFCC

MOEFCC i%. BREE & AMEARIEDIR A, BREGROME] . KUEZBI~DXIL, ARG
DOBA%E. MEEEIR O P rlRE/2 B B 208 U C, BIER X Ok O E B 72 IRt Al RE 72
ISR A MR T2 Z LICHEZ A OB L EFR SN T 5, MOEFCC (21X, X 2.2-11Z
RT T ODOERENEE STV 5,

l MoEFCC |

Department of
Environment
(DoE)

Bangladesh Bangladesh

Bangladesh Forest Bangladesh
Industries National
Development Herbarium

Corporation

Bangladesh Forest
Rubber Board Department

Forest
Research
Institute

Climate Change
Trust

Hih : MOEFCC D AR #HIZ IS X FHA M 1ERk
2.2-1 MOEFCC M#A# X

222 DoE
MOEFCC @ DoE I3ERIEif 2R~ DX R 2 AT T 2 TH 5, T O LS B,

F 22-1ITREND L0, RREEOIREIGYLE R, K[UEEEIXIR, ERER &AM Rk

MOEBTHY, JNERFTE L 72> T D, IS BAE X 5 aER 2B il & L, B4,

RELRRSIN, KPHIZX W EBER IS, NETIIRGIGRARPEE /I v a T
HDHID, K 221 IZRT X DI DOE ([T L7 RAUGYVE RS 7 v g U E S

TWb, 72, DOE (FEEET D25 Z L IHbFoT 7 R &2 RA LT, EHE & — BRI DO KA

BB DE=FY) 7% EfH L TS, DOE DNABTHRGTOIEAB Y X MoES3<

PERER D NBHERL A3 2.2-2 127 T, 7235, DOE OEESIE 720 A, Fr)E AHEI13 2021 4F 2 H

73436 A, 2022 4E 1 H73 437 ATh 5,

= 2.2-1 DoE O HERL B E
R ARG B A 15E)

15 Y5 B - BERRY =T LA EFERICKHT 2 BENEEE EiiT 5,

- ERE 72 B O A 2 fESL L B 72 S A IR R G 2R B 21T 9 =
L2k, BEVEYET A OHNE, BREAEOHI BH, KGR
HIEL, PFEENEORIEZTTH .,

SAEZEEB OFEF | - AREMEEIY NS O bk ZPEH 2 HIE T 5720, 6 DO T
CDM 7'u 7'F L& FEi+ 5,

- RAEIEE~DE)S  FEFRE ) 2D D T2 O ORERIEE), B L OZFD 7=
DO - W E FEhi T 5,

- RBHEHEHIT A=D1, L HEOW BETTOME R 2 i3 5,

EHER L M | - SRR RIS D A& OE Rk ARt S,

FEME DR 4

8 : Budget for Ministry of Environment, Forest and Climate Change in 2019-2020 % & Z F 7 [ F %

® DoE, Annual Report 2016-2017.
® DoE, All Employees List.
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Additional Director General

<
Y - 2 - 2 2 2 ¥ 5
Director
Direcor  Dirctor Dipecor  Diretor g,ﬂmr L (q.’il‘::%‘.f:i., sl Gacerca | quECtEE
Gnnm:-} Cunwntmn)
Dlsmcl Office DlsLl‘lCl Office Dlsmct Office D:smcl Office

& + e +
1. Deputy Director- Cox’s Bazar 1. Deputy Director- Dhaka L. Deputy Director- Rangpur i Deputy Director- _]'essm?
2. Deputy Director-Chittagong 2. Deputy Director- Gazipur 2. Depury Director- Rajshahi . BTGy D= LT
5. Depury Director- Feni 3. Deputy Director- Narayanganj 3. Deputy Director- Bagerhar
4. Deputy Director- Noakhali 4. Deputy Director- Manikganj
5. Deputy Director- Chadpur 5. Deputy Director- Narsingdi
6. Deputy Director- Comilla 6. Deputy Director- Munshigan)
7. Deputy Dirvector- Brahmanbaria 7. Deputy Director- Tangail

8. Deputy Director-Maymensingh
9. Deputy Director- Faridpur

tH 8t : World Bank, Enhancing Opportunities for Clean and Resilient Growth in Urban Bangladesh, 2018
B 2.2-2 DoE M#A#K

3 2.2-2 DoE MFIE A

ek N Pk N
Director 10 | Inspector 47
Director (CC) 3 | Junior Chemist 9
Deputy Director 43 | Lab Attendant 12
Deputy Director (Technical) 9 | Laboratory Assistant 15
Assistant Director 58 | Librarian 1
Assistant Director (Technical) 13 | Office Assistant 4
Deputy Director (Admin) 1 | Office Assistant Cum Computer Typist 12
Accountant 22 | PABX Operator 1
Accounts Officer 4 | Research Officer 4
Biochemist 1 | Sample Collector 47
Assistant Biochemist 3 | Senior Chemist 10
Cashier 6 | Stenographer/PA 14
Data Entry Operator 26 | Store Keeper 3
Drafts Man 2 | UDA 9
Drafts Man (Non-Diploma) 1 | Driver 47

Hi8h : DoE All Employees list, 09 Jan 2022 % F& (2 5 A [ /ER%

223 XFVHAHRUEAvHH
(1) DNCC M#B#

b4~ 711 (DNCC: Dhaka North City Corporation) (% Local Government City Corporation Act
ZIRMUZIEE) 3 5404k CTd 5, DNCC IZIFBIE, BREE, KUEEH), KEBFBLL VI £4H10 1
OOV =7 R0 KRRKEREE HITRE S CHIS T REFRHEO—DDELTH D12
HIEONBITRE S TH2R,



DNCC L4~ i (DSCC: Dhaka South City Corporation) 1%, &EZEEh*I5IZE Y #HTe
KEFHIZ X B EEEAI 72 %~ b U —2 C40 |2 2006 £ N8 L, Waste Management D% > U
— 712 TW%, DNCC & DSCC 1%, C40 DKHEZZ T T, BEIEMHSED GHG A X
v MU ERERR LT, $£72, C40 OXEES), RGOy T —27 OIFENZ S IN4 % Y
fifZtEDTND LV,

KEVGYLEBLOIEENTlX, DNCC I KENZ v 1 O KAl THEfE L T % PMzs & PMyg
DRZE=F YV 72 RRBEEFHRIEAT2 2 LICHALE b2 T0D, 2 Iz iy
FRETDME IIRAEIZ & 5 A3, DNCC VI KERFERE & i L 72 RRERBEE B Wl 2 HE oD T
776

e Public
e e Relations
Office Department (2)
Office of
Secretary (5) Judicial
Magistrate (2)
General m

Administration
Department of
WESC Department of Department of
Management Estate (2) Transport (4)
(12)
Department of Department of
Revenue (7) Health (5)

Installation

Central Record

Installation 1 Room

Installation 2 Security

Department of
Audit (1)

Department of
Department of Chief Social Department of Department of

Urban Store & Engineering
Planning (5) Welfarg)& Sl Purchase (2) ()]

Department of
Accounts (3)

Department of
Law (2)

Regional Regional Regional Regional
Executive Executive Executive Executive
Officer 1 Officer 2 Officer 3 Officer 4

Regional
Executive
Officer 5

Regional Regional Regional
Executive Executive Executive
Officer 6 Officer 7 Officer 8

Regional Regional
Executive Executive
Officer 9 Officer 10

8 : DNCC OABRE#IZ 5D  FHA R ER
2.2-3 DNCC D#E##X

(2) DSCC D#E#

DSCC % DNCC & [Al#£(Z Local Government City Corporation Act % R H#LZIHE 92 #Hfk T
&5, DSCC OfffkX %X 2.2-4 1277, BEHROFEIFTFIIANEEZ EW®T 5, DSCC D
FEAR IS b KRR BICHAET 28R < . RREREEHITREE S Crfh 3 R & FIH
D—DODEZDONESITTH D,



Mayor's Office(8)

l Chief Executive Officer’s Office (8) l

Zonal Office(3)
(for each one)

Law
Department (7)

Social welfare and Slum
Development Department (42)

IcT
Cell (8)

Judicial
Magistrate’s office (4)

Account
Department (30)

Health
Department(14)

Protocol
Branch (3)

Security
Branch (3)

Audit
Department (6)

Estate
Department (26)

Engineering Department(9)
(Chief Engineer’s Office)

Executive
Magistrate’s Office (6)

Installation & Admin
Department(6)
(Secretary’s Office)

Public Relation
Department (9)

Store and Purchase
Department (16)

Waste Management Department(63)
(Chief Waste Management officer’s office)

Urban Planning
Department (12)

Central Transportation
Pool (101)

Revenue Department (6)
(Chief Revenue Officer’s Office)

ML A MIVERK
2.2-4 DSCC M#A#%

2.2.4 BRTA

N 7T Ty a A EiERE (BRTA: Bangladesh Road Transport Authority) 1% MoRTB £
TOMBETHY, AENHEERGFFORIT, AEVERE, HREIEOETRELHEL T D,
REVGYE B TIL, DOE WED DHEN AR IS | HRHIE D2 CHBY EYET X D
FEAMYT 5, AR EHICET 2B OFATHIET S,

1999 TR 1E S AL [EIN 5 & O HiRG AR 5 20 AR I8 L TRz BRTA X
WREAT LW LT, BN S TSR EMmiGARET 570y =7 NEERFTTH 5,
BRTA IFBEICHMR G O it A R LT\ 5, F7o. NEBNOXEE=1F T, BRTA X, 1
FERELDINICE@AME L L TW S BERIGAHASE 27y =y F2FElFTho eV,
225 DTCA

A A ETHHET (DTCA: Dhaka Transport Coordination Authority) (. 2012 4=(Z Dhaka
Transport Coordination Authority Act Z fR#LIZER & S V7241 CTd 5, DTCA 1L, L&~ i,
P& 1 T R OB BRI XN O 2@ & VERk L, 2381 v 7 T BB EE DT R TO R FEZ
FHE 2 EHIRICESE. ROGRET S,

KREIGYE BT, DTCA ICHY ORkE X722 < . KRVBREHOT- OO THE 220, KK
HYE RO FRIEENT, RRGRERE/NRICIMZ 27O OETREZHBET 52 THD &
Do
226 RKR[UITHROEEI»IE

R U7z REICB T D REATE O BIERE A Y 32 RAVEREHE oK EI 2 £ 2.2-3 (2
FE05DH,

& 223 RERITHOBEE#EDORESE
HH RRVGGEE B 0% E
BRI & AWM S RRIE DR A, BRERTG YL O], KUEE B ~DXfIS, BRAREPED
MoEFCC BRIE, MHFEIROFHE TR E AP L, KKUGYYE #IE DoE 23449
Do

10



RRZGOTBREGREE, [ELE IR, AR L AEMSHRIEOFH# R L

DoE SRES IO A2 T L, RABRBEELICAR B BOR LR, PE3E & —HREE 0
KRGRPADE=4 1) v 7 FEBHOR R & T 5,
Local MoLG 0> FEEE U CBBEih R MO GRE T 5 G L. B s R EE

Government | DU EDE L TARTBLAEEAEHRT 5,

MRTA %@i@%ﬁ%®%ﬁ\E@Eﬁ%yﬁ@ﬂﬁk*ﬁﬁ%lﬁﬁ®£ﬁ%m
WL, HRREE O R CHBEYED A E A EiT 5,

&y hifi. EME v BHE v IR OBEIX N O 2@ a2 VR, BE
DTCA L OGHHE A Y L, Ehid 28 @RR D KREKIGREEDO IR T v b &
25,

R - SRR

23 RRFZEOKR
231 K[FR LB

[ A E L4 R 233 [E @ [National Plan for Disaster Management 2010-2015 {235
& NEOMB A F L OTZERIC LD & ANEITA v R XU O BEITALE L,
NN (EROA » RENTIEIT AN (¥ a L) AT T E Vo T2 KD T
& VNI R & % 7o 9 [E DR 50% 1345 5 6~7m LUT T, K 68% D 113k <>+ 4e
REOERIZESHINTWD LW, LT, NEDIHIFA » FLEFELAZ#ELTEY ., M
FEHO—EHTI vy or~v—LEELZ#EL TV D, NEOKRIE 4~9 HOMH., 10~3 H Dz
Wiy ons, AVERKIRIIRIC 29 CHIZ TH 523, #HI2IL 20°C % TRl %,

Legend:

s o oo Boanclry
Rives
Raulugy

/\/ Roads

Bevaion o maa PWE

Im B S-0m 1012 I 90 om [l %0 1000

I-m N %-"m 12-5m il ©-¢ml > 1™m
3o I C-Sw 12.30m [l ©- Om Yo Dt s
i-im N %-9m 0. 0m [l V-9m
-5 I Y- 10m R 0-0m P %0 Om

Hi# : National Plan for Disaster Management 2010-2015
2.3-1 NEDHH

7 EEZEWEELEORE, (FEOETBEROME, T T7T A
https://www.mlit.go.jp/kokudokeikaku/international/spw/general/bangladesh/index.html (2022 4= 1 A
fil )
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Legend) -4~ Average temperature -~ Max temperature -~ Min temperature
Average temperature (Normal value) M Precipitation Precipitation (Normal value)

Hiflh : BARRET RO RET — %> —/L (ClimatView H #EHE) |
X 23-2 #vhOKIEE

*® 231 NEOEHHDOFHE (2019 F)

/= YHE (0o
41 = BE PR (mm) | G (%)
Pre Monsoon 36.6 15.9 369 75
Monsoon 34.6 24.7 1506 84
Post Monsoon 32.6 17.8 267 83
Winter 29 9.4 5 78
Annual 36.6 9.4 2205 79

HiEE : FHE% (MoP: Ministry of Planning) @ Statistical Pocketbook 2020 M/ 75 7 v 2 5% 57
(BMD: Bangladesh Meteorological Department) 7 — % % J:\Z FH 2 M VERL

® 232 NEOEFHEKE

AP [ 7K & (mm) AF B 7K B (mm)
HTAE R 2018 4F 2019 4
Barishal 118 189
Chattogram 253 228
Dhaka 144 140
Khulna 89 144
Mymensingh 178 165
Rajshahi 80 127
Rangpur 120 190
Sylhet 298 247
Bangladesh 160 179

Hi# : MoP o Statistical Pocketbook 2020 ™ BMD 5 — # % £ S MERL

232 XKRFZDOHRIRK
KEHFORLZIERDOERFRIL, Vo HE, @R TENORAETLI T, aEFHEY
A PEE. BTEEEEY SO NA ~ ZADOBREER ETh 5, BrlC, BT, BAKMEE A LR

12



<, AR, KR OEBRRIEL 225720, 2D DO RKIGENEL TH D, PMas & PMig DK
SIEEIL, I\ EORKERE L (BAAQS: Bangladesh Ambient Air Quality Standards)
L TWD, —FH T, WENCIEBEAKOEEIC L MO RK[ENKIBICLEEES LD,
F 72, DOE 2 LUE, KEIEYWE CTH D SOz CO, NOx, KT 0s3iE, W< 20 DfIFk %
BRNT, FElEFE U TENENORDEEREERTHE- LTS 0D,

Ky IS D KEREFEN I L CTVND PMas TE=H U U 7 OFEREZX 2.3-3 (237,
BEZ ORI, H~EITT 2 10 ADLDRERENS ER L L AIRBEY—7 L,
WD 6 A 9 HITIKRE L 725,

:::‘;:::‘;:::‘5:::‘;:::‘5
SLm ORS00S0 <=0
2017 2018 2019 2020 2021

it - AirNow 07— & (2255 & A (R
X 2.3-3 KEXRFEEEIZK S 2021 F£D Py s BIEHE R

PM DIGYAEIEIZHE B LIZAFZEE Tl &y BTN O PMas BLRIRE RICEES & | AT 5
REHELTVD, ¥ 234 ([ZXNE PMas IREDOF HRITHEE S LI, AEHPET A,
MR-, FIRIZE, PEEDIEE S TWD,

8 M. Safiur Rahman, et al., Characterization and source apportionment of elemental species in PM2s with
especial emphasis on seasonal variation in the capital city “Dhaka”, Bangladesh, Urban Climate Volume

36, March 2021, 100804.
13
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T

g Sampling
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mn Kilometers
012525 5 75 10

23°3730N  23°400'N  23°4230N  23°450°N  23°4730N| 23°500N  23°5230N  23'550°N

90°20'0"E 90°22'30°E 90°25'0"E 90°27'30°E 90°30'0"E

K 2.3-4 #YHHADPMs DEERFEROHTERR

233 EER
B EIRO FERR A E SN Lo TGy 7 2 — 225 iHEE £ 2.3-3 L& 234
R T, £ 233 MBIEFCK D ZZK ~DEEHANHEA TS Z ENbnD . £ 234

Slx Lo Ak s EFRAERICH D |

Sources

LA DOFTEMEFETH D Z LMD,

= 233 LUHEDERIZKBLUVAEEE

Different pollution sources

2009 4 2017 -1 H~6 A
£ BF L o | FRAER EF N u | RAEER
] £ (RS o V) E(';?;ﬂg@i; (b3 B4 = NS ii:f; CH B
Fe 2R (%) (%) H =R (%) = (%)
FCK 4,500 92.21 13.5 89.46 2,373 35.19 7.1 31.16
ZZK 150 3.07 0.5 2.98 4,247 62.97 12.7 55.76
HHK 30 0.61 0.5 3.58 61 0.90 11 4.81
Tunnel 0 0.0 0.00 58 0.86 1.7 7.62
Others 200 4.1 0.6 3.98 5 0.07 0.2 0.66
Total 4,880 15.1 6,744 33.8 100.00
Hi# . DoE, National Strategy for Sustainable Brick Production in Bangladesh, 2017
x 234 FVAITHITEHEZEMOME
LB ORER HL 2017-18 2018-19 2019-20
(BDT) (BDT) (BDT)

Bricks, Sand & Cement
Brick 10" (1st Class) 1000 9118 9943 10841
Sand (Coarse) 200 cft. 2121 2586 2692
Cement (Local) 50 kg 524 549 516
Hardware
M.S. Rod (3/8 or 3 suta) 50 kg. 2725 3025 3111
C.I. Sheet (26 gauge) 45 m.m Bundle 8620 8464 8662
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G.l. Pipe 1/2" dia ft. 42.29 43.67

Timber & Bamboo

Timber (Ctg. Teak) 8'x1"x8' Plank cft. 2857 2507 2917
Timber (Garjan) 3"x3"x8' Beam cft. 1454 1471 1520
Bamboo (Borak) 30" Long Each 373 394 418
Paint & varnishes

Paint Robbialac (synthetic) Gallon 1063 1064 1093
Varnish Robbialac 1Lb. tin 881 935 958
Lime (for white wash) kg 38.50 40.83 40

Higl : MoP @ National Accounting Wing, BBS 7 — % % J&(Z 2 M VERK

234 TBENR
(1) BBEZFESH
FHA 23 BRTA 725 AT L 7= [E D 2020 4E O HFER D [H By B s S O E & 13, X 2.3-5
\Z 9 &Y . Motor Cycle 2347 80% & LA <, e TA— U ¥ v (4%) . BFE
FHH (3%) DIRIZZ W &Ry,
1%

# Motor Cycle
Auto Rickshaw
Private Passenger Car
Pick Up (Double/Single
Cabin)

2 Jeep (Hard/Soft)

# Truck

# Others

Hidh : BRTA #EaHc 50 X S MER
235 NEOEREHEBESHFESE (2020 F)

2011 4E2~ 5 2020 AE 10 AEH O H B BRGSO 2K 2.3-5 ITR-T, &b B
D%\ Motor Cycle 1%, 2013 45725 2019 4= % Tid, OIS TU 7228 2020 4EI2HK9 9 7 B
LTS, HOHERICEI L CTH, 2019 425 2020 A2 0T CTBEGRE E OB R A3 7 5
DM, T, 2020 4£00 COVID-19 DIRATAD 2 m b EBE 5 2 T\ b 6 O & ST
Do

*® 235 NEOBBEZHFEH (FXRHE)

=i 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 &

Ty
=

Ambulance 218 181 240 337 472 374 493 563 665 788 7,076

Auto Rickshaw 20,406 | 23,528| 15,633 | 19,828| 18,700| 10,656| 8,852| 21,593 | 29,807 | 16,724 301,079
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HiE 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 ARt

Auto Tempo 175| 626| 393| 472| 1081| 1313 1592| 609| 204 77| 16,008
Bus 1753| 1438| 1104| 1486| 2378 3832| 3757| 2755| 3558| 2395| 48,637
Cargo Van 489| 282| e8| 605| 398| 1,015| 1,413 1,280 4 2 9,540
Covered Van 2480| 1511| 2347| 2950| 2442| 3399| 5201 5728 3070 2023 38317
Delivery Van 1,037| 802| 941| 1235| 1779| 2220 2420| 2105 1523 1170| 31,165
Human Hauler 1151| 714 385| 225| 1129| 3443| 3303| 1418 509| 122| 17,346
gzeapr soft 2141| 1575| 1,303| 1,849| 3564| 4869| 5419| 5547| 5627| 4911| 67,518
Microbus 4037| 3031 2530| 4302| 5177| 5780| 5571| 4131| 3682| 2779| 104,961
Minibus 271| 246| 148| 257| 320| 459| 401| 436| 835 620| 27,286
Motor Cycle 116,534 101,805 | 85,321 | 90,401 | 229,010 | 315,089 | 325,876 | 393,545 | 401,452 | 311,016 | 3,258,697

Pick Up (Doublel | o1/ | 7530| 6443| 9424 9092| 11,220| 13.454| 13060 11.918| 10498| 136792

Single Cabin)

EZ:’ate PasSeNger | 15 942| 9220| 10.456| 14,681| 21,029| 20.268| 21.952| 18.222| 16,779| 12.403| 372,137

Special Purpose 301| 225\ 228| 174|208 613 994| 1334| 1179 703| 11,407

Vehicle

Tanker 309| 188| 18| 350| 319| 380| 317| 527 417| 304 6,061

Taxicab 75| 170 50| 372 83 43 14| 159 11 8| 36107

Tractor 5195| 3494| 1885| 1521 1689 2535| 2777| 3553| 2561| 2498| 43510

Truck 6,853| 4043| 4838| 7.939| 6022| 6605 10320| 12644| 8318 4719| 140415

Others 1265 1,062| 1064| 1580 2059| 3842| 5018 5973| 5203| 3900 55314
aat 188,036 | 161,761 | 136,213 | 159,988 | 307,941 | 397,964 | 419,333 | 495,182 | 497,432 | 377,660 472,939

H#E : BRTA FEFHZ RS & SHEMER

(2) EWAEDFIRIKR

ANETIE, EEICE D A, BE% 5 R o BEEITEAZEE & 7o TV D, 2021 A
12 ARERCy ANENE, EICHE A > R, @E2 5 EEHE (HDV: Heavy Duty Vehicles) %
AL, HA, A2 F, sEN»SEEH (LDV: Light Duty Vehicles) ZigA L TW5, HE)
HOWEAIZ L > TiE, NEED bEELWEET AL R E L TWDEA RS 5720, BIfE
DO—HEOWARIRZ |, #ASIZ L o THIRFE A LB 2 fRetEn & 5,
(3) MAFHEIR

NE ORI, RIS V) T —BAEERE LTS, NETIE, BE)
HOBELOBE DI N REIGRDFARD—2 L 7o TWH T NEBUFHIIEIE, 71 —8
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VDR % 2023 45 FE TIZ 50 ppm IZHI T 2 72D a— R~ v 7% EH T\ 5, 2015 4F»
B NEIRE S A &Y 500ppm 2B 25T 4 — B DA EEIE LTz, BIE, NEOT 4 —
EAD 80%IFIAINTE Y, 20%ITBHAEE SN TN D

— 5T, LDVI)SAI N T w7 EFHO CNG B 1995 4FIZE A X7z, LivL, CNG A
RELTWHd, RlEDA =37 F 7%, LPG H (LDV fl) L EXHHHEAZEAT L &
Th b,
(4) BMHERTEE

PNEOF B ORI IR R T, BEIHEOBREHCEIE T % Octane., Petrol & Diesel Mt
B %X 2.3-6 [Z7x9, Octane, Petrol (ZB8 L CiE, 2015 LIRS, A8 LYY OMOZ R LT
WD A 2019~2020 4E1E, EEiu, s (Octane) . %4  (Petrol) iR % 7= L. Diesel
B L TIL, 2016~2017 2 — 27 L LCTHE PR Y ORI E R L TV D,

350,000 316,553 321,940 6,000,000

300,000 284,668 4,835,712
266,9 262,9 5,000,000 4,593,486
i 232,359 230,28 4,000,044 4,015,633
= ,000,000 3,606,404
186,9
3,000,000
144 %377 360
2,000,000
100,000
50,000 1,000,000
0

2015-16 2016-17 2017-18 2018-19 2019-20 2015-16 2016-17 2017-18 2018-19 2019-20

T
N
o
=]
=3
=3
=]

Sales Volumes {MT)
[P
s 8
g8 8
s 3
Sales Values (MT)

mOctane ® Petrol

Diesel
i : Energy Scenario of Bangladesh 2019-20 (MPEMR, 2021) #% F&\ZFfZEMIER
E 236 NEANOEHERDRTEDHR

° DoE and Clean Air Asia, A roadmap for reducing black carbon from heavy diesel vehicles and engines
in Bangladesh, Final draft, March 2015.
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3. RRBERNKRDEHIHE

3.1 HEREDRERTEEH
N[E O KRG Gt R OBUR 2 5l 2 FaEEHR & LT, I E TITKRRIGYxR 2 FEhi
LT, REZETCEET0EORNZEET S, dREOREHMB 2% 3.1-1 1277,

& 311 BIFSEHOXREETEDER

ESEA REFH
H A FORIR D RZIGI R O BT, B X 2 BREEAEORKIE & AT
L O S AVT2 KRB 22 A8 T d D, PMas xR & L 7oA Y
BEICHY . TONE, FIRTZBEWB NI EZOBRFTTEE LD,
Ax o HitER KR BRI E R R b T # 7) 7 m 777 2 (SATREPS: Science
and Technology Research Partnership for Sustainable Development
Program) T, HHHIKIZISIT D PM2s 72 E O RKEREENREZ H
AL TR CHIE, Mt s CHuE U, i E NS 308 oo A <o Hitsk oD R
ERALMCLUCHER IEE T LD LT, KREORE LD,
BAED A % v a gHEIcB 1T 5 RKER ORI EREZEIEO H Y
FHELTEELRD,
AR F7 T HUIBICH D | Z3E, EERE R E T2 RGO &
ANEE R URESREEZ A L, RRGEFES AL L TV D 72O A
BEOBE LD, £7o, RKIGHTR OBHRLA & BUER) B T RA~D
THHRAHE CTEIEIZH S TS, IXEBNIEOBRETTSE L
Do
I NPARA RAEEHEHEREE T 0 Y =7 N ERKIGGE RO S0 FE i
S, EEFTEORE, FITRETOBRE, MANEFHINTVD,
R, PEFEROPEHHIERIER, RREEE=21 7 BORME
LIATDREN AL/ & SEB NI BOMFI TS E L2 D,

A=V % JICA O RZSBOHEMH 170y 27 F2FER LTI-ETH Y | iEH
FEDENE, KRB, HFRAMOSE L5,
A% JICA ODKREDHFOENG 7 ay =7 GG &% Fhi LT

ETHY ., PMas, PMio 58 & Lo KA, Tl o Bl i
DHEFlE LT, 2ELERD,

H[E] JCA DRESFEOHM 7 ey =27 beFEi LZEThy, A
DR 2 KEIGUAIRICM L= Fp & LT, &5 LD,

B SRR

10 JICA/IST, Ozone, VOCs, PMys LRt DRIA & %o ) U AR S HEFE T 0 =7 b
2010-2015
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32 BX

AARIZEBIT 2 REAGURAROERF & LT, AETIIHREMOLFFOHELEEHE~DA 2
2 —if AN K FERE U 7o RO D B 2 22 75 97, BURHED T, BURUR KU Y il D Ffif 5
PRICENREREZHIET 2 2 & HAEND PMas xR ZE U D Z RN E N2, Fd
LIRMZ b AENIIED LV THE, BERBHET — " —ERIRE~ A 7 137 X (TEOM:
Tapered Element Oscillating Microbalance) % i\ CHENELEE AT C D PMys HEF RS 21T > C
VT2,

R 3.2-1 HFHRIZ &K B PM,ys iFED B

EER) N

Rk 214F9 H9 H PMas BREE AL HEDRRE

gk 22 /-3 H 31 H FHNBELEOYE, FRFEH~ = 2 7 /L OWET
FR 2249 H 1 H EREFFIL « BB ISR LT F5ERE

Rk 22 4£ 10 A 15 H B BN E MR 55 1 [

VR 2347 H 4 H B B E M SEMPEREA  55 2 [

Wk 23427 H 29 H T TA KT A v DINFE

Rk 24 -4 H 19 H RARE~ =27 IVDIRE

Rk 25 426 H 28 H RARE~ =27 IVOUE

Wk 2542 H 27 H MR O 7- D OB E R 7R R

L G VR

321 KRSBEREDIKR

(1) AB &HamAsH

RATGY R 2 1 U2 BB B R O 31, SR EfRE 2 AL WIh b L, KK
(AR DI LA A LT, S8 CIIfi S i n A ERG IS FI O Y T o 72720, T
25 NFRECTh o 7=, SRAMIF IS CAFRENI o2 b 0D, HEEHID 9 5,
B EZRESETH, BIK L AEZHYRITET Z & THBDBHEL 20V E I LT, K
SAE, M &Y U 7= AUHBER BERF 7T O N B RIE, 1 3 ARREECTHEF 5 AL B,
T 25 2726 3 NOEHIThH o7z, & LT, HEEMINRL IR E ARG & W R 03 i i
LT, BitaoEHZHY L,
Q) RREBRERE

oRE 20 AREERRAS CIIMLAER, BIER (%R 9. BHER 8. 2 X IUZER) THoToTow,
AREDEHM I BN BT TV TN BE BTG O ) — AR EED T ER LY b
ZRERY, BRAIREOTEELEL Uiz, k21 FE, Ak 22 TS O 5] &
REICEY, S0 EIRERED TR E ST,

U AARG M N L7z A DA o # a —FA (2015 4E 9 A 7 H )
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x 322 KRREBEEREDEMBERR
Rk 20 4EJE Rk 21 AR Rk 22 4R JE

PMzs £E=4 U } ]
TEOM JEIZ & 28 B 2 — BRI 2 LS, B BEIRIE 2 ML C N,

74
!
4 FRM #:(Federal
5 . Reference Method){Z L
PMas IRES. FROT |~ . & 1 @R% FRM $RIC 52U, 4 2 @&
BIESAT RREREE O M K —XEREE 2 MR TE R IAIE 2 BTSN,

A1 8 MR T3

L B R

(B) RERAE

RABRGHAE L B0 | R OMBEEZ R CTHLEN R FAER L EHHTTo%
PEFTIUTENWZD TRIZ 1 72/ NSV Th o7z, 1ERICIE 2 R TR T OB %
HLUTe, BAEWT v 7 7 A VOVERURHNE, 1TBL AL BFZEFT 1 A, =2 %L 3 ADIKHIT
ol

FAEWT 07 7 A VOLERRICIE, LFREORARIC LT LEMRELZE L, SN0%
< OFZELCIIBRICHET AL (N7 7 4 Z | EREERK) HNREINLTWDHTED,
R COY 7Y 7 TIEIMH TRA MR TE T, §lbBiE To 8 K7 Y 7
DB RN L D> T,

B MERR LT FAER T 1 7 7 A VD 5 B BPlE X 1XVEBG)T O KRk, $kiE 13 8k
OHER D, NI H R R ORiEE, EIAR A 7 —IXHAE S ORI ENT. BEHITEER
WOY v —FAFTETOREEIT> THER LTz, BIEICKT 23R RFTh o7z
R, FRREEICBE T 2 WL DD ERDH 1 %252 Z LT TE R ol BERNLY T
U U T EBRDAEROIMEZ T D728, IEBORNS O Ib o7,

FAA M RFIZIX, PMyp OFRAEJR T 1 7 7 A )V SCEEDSFAE L7228, PMas O SCEREIZAFAE L
ool HEEZFIMAT 5 2 L ITEIR L 220 Bl o7z, HRAEAIIC 31 DR AE
7 a 77 A NVEER LT,

(4) HERAH =X LfEHA

BT — ki 7D Ie R R SE (EC: Elementary Carbon) xf 5. > £ W HEH KA T,
WD BT ZIRAERRDIRR D E 2188 D D OifimlZ B8\ T, AR 73R KD H i, KA
PRI (WSOC: Water Soluble Organic Carbon) 3% & 72 ~7-, R ETIZH, WSOC
ITEBERAE DS HFZE L~V THIN 4 TR EE DY 7 ) o 7 %47 > Tz,

PM O£ IR THBI R & T8 bV, ARIZCHEETH LN Z L PMzs
DI LD FERENSHERM TIEZIEZ LWFEZTT > T e, L L. PMas DMRR T E 720
IBIT, ENDITH TR TREMST DLV ZEIFEXIT 1ol
G) ¥Ial—av

HHEATIE, HOT 4 —EAHBIOENOEES I 2 L—3 3 VTR DHEEN 2T > T
b0, R FRIENTET LRI RSB IC Bl I 2 b—3 9 v
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EEMT DL TR b DO TIEARD, HEHA X b Y OIESRICIE, BEOERE KA
DN ST, BERERSCEBIRAER R EOT — X 2T TIRA L T2z, B
FRERBE R OITE (1 N) AMER LTz, A > b U OFERIE 14 DOV ORI R 2
7,

A Ry N UERICIE, BAEROEREZ ENETMA DN 0N EE LD, FAERD
PM ORERRIEN M TH Y | 721X 2 ., BTSNV T, AL &% (VOC: Volatile
Organic Compounds) IEEM A X2 MU ZHEL T2 b D2 FIH L7c, F3HE 1T NOk,
SOy, PM OHERBENH D720, ITEITFELG PO OMELIET L L TH RN
DIEDOT =2 LT HENTED, £z, JFELETBEE X SPM (23 2 I [EFRA O
BB oToTod, T — X ERMIEOKFHILERS, LETEDIITI ZENTE 2, POA X
YERUITERETHY WEL LD & L, MEEERLREL, +aR5ENTER)1-o
77

Valb—va UIERLTIEA VR N B Ay 2 RS T AEOREE LS
VN AINEERET D T & Txbhi Lo, BRI YR, BRERDY PM xR A fiee L 72 YRR I
E S OBBEEYITER & R DR o T2, F ORE & & £ 72\ W IE CHMRIE BRI O B ZEFT
~MEHE LT,

(6) BEMEDETE & XIEDIERT

A L RPROFERO BFEEIX, EPEREEELHIET 2 &0 9 FIAZO FICHEH O xt
RIS N7 D WIHITERBEEEN T E S L2 A1 T, A S0 B 2%
TE Lo o, IIZBRBEIEMEDNHIE SR WEEITIE, A B 1B FRA £ TEERT
TN & D, US-EPA OREZ HURHM A T2 2 &L bAEE L T,

KR OBFHL, FERT AT 2D DI 2 MENH DO T, BEOXIREKD TV
FTHEREL, TNENTOIRA N ERRERE LT, FEEOBLANGIX, JETAXHK DA
9N L CH AR A A U esd, VOC R D L9 ITHET AR 24T 5 2 & CHIEEAID
FHEZHIRCTED E VS EFEERTHT D52 ERAMETH -T2,

33 AVUFK
331 AREEDEM

IQAIr @ 2020 World Air Quality Report |2 & % & PM2s DIREREmWHROH DO Z %
YIZBWT, B 15 B 5 6 13 #iinA v FERNOHE T Th o7z, A REHNOER
FEHME 40ug/im® 2 K& < B[Rl TW 5,

& 3.3-1 PMs DiREABVEHRDEHHTDOS V¥ 2T (2020)

= AR L) PMas IR EE (Ug/m®)
HE Hotan 110.2

AR Ghaziabad 106.6

A K Bulandshahr 98.4

ALK Bisrakh Jalalpur 96.0

A K Bhiwadi 95.5

AR Noida 94.3

A K Greater Noida 89.5

ALK Kanpur 89.1
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AR Lucknow 86.2
A FK Delhi 84.1
AR Faridabad 83.3
AR Meerut 82.3
A K Jind 81.6
AR Hisar 81.1

RIES| Kashgar 81.0

Hi#E : IQAIr 2020 World Air Quality Report (https://www.igair.com/world-most-polluted-cities)

3.3.2

EHIE - 3RH

BRBT R4 K O\ 12 B L C The Environmental (Protection) Act 23/ E SN TR Y, K&J5
PepYBh, EPL. &EICE LT The Air (Prevention and Control of Pollution) Act 23] & & 41T
W5, BRET HIES, HE, REEAEZR 332177,

& 332 AVFICBTRIRIRRICEHT HED. BE. RIEEE

REAEZED TV D,

X5y B2 Wi il B4
145 | The Environmental BB N O #E S HACHE S, | 1986
(Protection) Act A v FEINOREMBELZ Y HTr 729 | 1991 thiE
DORBROFNLEHEL TV D,
The Air (Prevention and REIGGDFR . EH, g2 BRI | 1981
Control of Pollution) Act TEZ I, Z DT ORARROMERR, El% | 1987 &
BEL TS,
H7E | The Environment The Environmental (Protection) Act i | 1986
(Protection) Rules D= DIE,
The Air (Prevention and The Air (Prevention and Control of | 1983
Control of Pollution) (Union | Pollution) Act i 0> 7= > DL E, JEHH
Territories) Rules EEEEIC A S D,
The Air (Prevention and The Air (Prevention and Control of | 1982
Control of Pollution) Rules | Pollution) Act S iti 7= 8 DI E,
ga5% | National Ambient Air e, T2 2R P 2 22 | 2009
e | Quality Standards T4 7Y TIZHONWT, 12THADKER

Hi#h - Central Pollution Control Board

7o, BEHHEEEICBI L TIdEk 333 1R T I T Y =T LTHIES LTV D,

% 333 AVFRICRTARRIREBICET 2 HHESE

BT LY —

ks

Cars and Light Trucks

PEH I IE R OYR B L TED B 5
EERDH D,

PEH A O WX, AV Y U T —BILED

2- and 3-Wheel Vehicles

WYV H T4 —BVHEOPEHEEN D D,

Heavy-Duty Truck and Bus Engines

Nonroad (Off-Road) Diesel Engines

R, BE T 7 Z IOV TOHe Y

Generator Sets

Hi B : DieselNet (https://dieselnet.com/standards/in/#regs)
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333 ARSRUBEXKDIRER
(1) FTEUAEE

BRBEARMENE AL EE  (MOEFCC : Ministry of Environment, Forest and Climate Change) @ %
LR AEEHEE S (CPCB : Central Pollution Control Board) 23i%E S CHY., Zh
R RBIFEEATH 5, £z, HINORER O b L ITINAEEHZHZ (SPCB : State
Pollution Control Board) 733% & X411 CW 5, CPCB (X, MoEFCC (ZHyZ2k /i& JEicBh &
EITH L& bIT, FHEREBOROMAT, A K74 > OFfif, BREENE - BlflEoE=41
v 7 HATH> T %, SPCBIL CPCB DEHLD G & HINDOKTE - 1GYE R AR E -
FEHT D,
(2) MK

[E % K& (NCAP : National Clean Air Program) | [EZF KB 7 2 75 - (NAMP
National Ambient Monitoring Programme) 733 3.3-4 ® L B0 Efi ST\ 5,

& 3.3-4 NCAP BRU NAMP O =

it oR R
NCAP « 2024 - F TIZ PMas & PMyp & A > RERT 20~30%HI3 5 = & 2 [FH

F 5 pEEHH & L THIT WA,

* NCAP (Z/R D EL D AT LL F il Th B,

- HL A TOHEHA Xy Y 2R S,

- REBERE A —%FEBE L. A v REHORE R SRE SN S SO,
NOz, PMio, PMys DHIEMEZRET 5 & & b, FMIZIITHREER
BRI Z i+ 5.,

- PR O e & i 5.,

- NAAQS %R L TWRWARTH 2 f 2 2N BURFIZ. NCAP THIF7= B
R AN 2B B TE G O R E 1T 9,

NAMP *NCAP O— & L CHLAAENT-T 0 7T A THY . KKEEOBIHIC

£ U NAAQS T L T\ D & EMIICHER T A, KREIGET K

OMHNC B3 2 B 21T 9,

- A% SAERTC. AT L HTHEIC B W T, HIE R ORRE O HIN A H R

L TWA,

H : PEROA > RIZB T 2 KEERFERH S B 2@ (A AEERT 5242 H 19 A)

334 RRERT—IDOLE

A v FTIIRAFE RS (CAAQM : Continuous Ambient Air Quality Monitoring Stations)
DT8RV, TOBMPT — XL CPCB IZ LV EBITW%, CPCB 23 EH$ 5 WEB O
R—=HNY A N A= T3 DOT7 7Y Tld, KEIGRIHRDERE LT, ES, @,
KRG 72 EOEHRBRIE SN TS, A F2FIHT 52 LT EEORKESRRD
KEBLEEBRR OB ET —2L) TIVE A AOKRKIGREBRT —F 2 MmAb L NTE 5,
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Continuous Stations Status @ Excel

Data Contributions are Acknowledged to
opch

Hi#h : CPCB
K 3.3-1 CPCB A ERATHRKELEEEICNNS WEB R—F LY A +

34 AFPO
SATREPS 3B SILTZURED A X L a TIL RREET=4 U v 77— X O,
W) 72T — Z EESCHT M T O TWRN T L h | BUk A2 1E L < BfE L. 5880 72 BOR |
EITH ZEMTERWIRIUICH -T2, £/, Axvald, T=F V7 xy U —7 OfENHE
b I LT 2002 FFIZRE L TEFKKEE=4# V77 a7 7 A (2003~2008) |
FEREIZ D0 | KSR LY AT A OS5 HT BRI~ T — & B - iR RE 117814
LM AR A VB L LT\, & 2 C.SATREPS Tld 6 DD o U iR—x > FOJEENZ LV |
TR RTT G D AR BRSO LRI O UG e B RSB Y o Bh i 24048 L, £ VAR -
M T I 2 KEGFY > TV A E Shic, 6 DO arR—xr & ZDOFEHEZE 3.4-1
2R,
% 3.4-1 SATREPS OEFEIAR

aUR—FR b )
F * B 10km LA EE THIE
« F VU DONARSARIE S AT A DORA%E L A L ONARSS AR ORNE
VOC - RHEMNE 10%LL F CTHIE
- VOCs Dk sy R R EhAEfR A
PMzs < B EIRE O 15%LLN DFRZE T O %y R REE
« PM s il 5y BREZENHE D fiF HH
FREE - hiE - TVT B ROREIE
- BN ZBE RO
T s RRIBGE=H Y o T —H T AT LORBEE L g, 2FET —
X FRHT
- REUGHR AR OfHE, KEUGYRAE ROz
- RRUGGRET UV VT OREEE, A O AR O fif 1]
*W T U A < E5LERH - HUsZ BT B4 . VOCs, PMas. fE A E5& ORI
EFNTE B LI a _XRKREIEYRIR T U A EERR

Hi# : SATREPS 4>, VOCs, PMas ZERAEHEDMEIA L %I U RS HRMNETr =7 b T
HwihE
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341 EBIE - HE

A F L2 TlX General Law on Ecological Equilibrium and Environmental Protection 1988

(LGEEPA) ZEREEDHAIL L LT, THEMATT 2720 DD 5 6 KPR 58
RN HIR, N KOS FIRIRD L)L THIT SN D, BREERIVETRA (SEMARNAT
Secretariade Medio Ambiente y Recursos Naturales) &, #F L ~/LCOEREEBH Ol E & fEfT
Y5 TR EFRERI T Y . Mexican Official Norms (NOM) 13, EHEDITECY [ &
S TRIT SNTHIRETH VD | & 342 DRKEREEHES NOM DO LHE LTED B
TWa,

* 34-2 RRIRIEEAEE

H9E P RRRGEAEE HilEFH A

03 NOM-020-SSA1-2014 95 ppb (1 HFE 1Y) 2014 4F 8 4 19 H
70 ppb (8 FF[EISF)

co NOM-021-SSA1-1993 11 ppm (8 WE[E 1)) 1994 412 J1 23 H

SO; NOM-022-SSA1-2010 | 110 ppb (24 B[ -H5) 20104 9 H 8 H
200 ppb (8 WEMEIREEL ),
R AE 1 [A] & T)
25 ppb  (4F1-¥%))

NO; NOM-023-SSA1-1993 | 210 ppb (1 R EH)) 1994 4 12 A 23 H

PMio NOM-025-SSA1-2014 75 pug/m3 (24 FEEE) 2014 4= 8 H20 H
40 pg/m®  (F-31-1)

PMzs NOM-025-SSA1-2014 45 ug/m? (24 ¢ SEE) 2014 4= 8 H20 H
12 ug/m® (4 3F-4)

Pb NOM-026-SSA1-1993 1.5 ug/m?® (3 % H F¥) 1994 4£ 12 J 23 H

H#h : Informe annual calidad del aire 2018 Ciudad de México

342 ARREHROJTIK
AXvavT 4 TIERKRE=HXY 7 A7 A (SIMAT : el Sistema de Monitoreo
Atmosférico) ZTEF R RKREREZFEK L T\ D, Ax T asT 4 NEHT L R—Z LA
N2TIL, 1986 FDEFFEE TORKE=X Y 7T —2 O LREE, P A <2 Y
(2021 4% 11 AT ORHTIE 2016 FAERR) 72 & RKIGYLE BIZAR D 1F & 4 TS
TE 5%,

12 http:/lwww.aire.cdmx.gob.mx/default.php
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Hi# : Gobierno de la ciudad de México
K 34-1 AFaPTAORIEBERBROSfH

@ suena ACEPTABLE @ man @ murmata @ exTREMADAMENTE MALA (O SINDATOS O EN MANTENIMIENTO  Giudad de México,
domingo 25 de julio de 2021
p— ‘ A wh § 2%
IAUENCO
P N Elije la Alcadia o Municipio de la
. ZMVM del mapa:
L Memamn

TEPOTZOTLAN Alcaldias COMX v

. ] TECAMAC
o) s W ’\
‘ ‘ RN\
S | mne INDICEA

T cummman
12cAl

MM

Indice AIRE Y SALUD:

MALA @

Contaminante(s): 03-8h
TOXOCO Riesgo: ALTO
| Recomendaciones para:
| ommnuniacan - Grupo Sensibles
Evita las actividades fisicas (tanto
moderadas como vigorosas) al aire
/ libre

- Para toda la poblacién
A% STAPALUCA Reduce las acmdades fisicas
vigorosas al aire libre.

Indice anterior:

REGULAR

Aceptable

Contaminante: O3,PM; 5
indice : 67

Estacion: CUA-Cuajimalpa

MILPA ALIA

Hi# : Gobierno de la ciudad de México
X 3.4-2 AXLamE#BEORSEREICED CBEIEEE

343 RSRBEXEDIK

1) KRAURURYEERETHE

2021 = 11 ARRRTIL, AF T av T 1 ORKA X2 F UL 2016 FFICER S vz b D
Th D, R—FNYA N TIIRKIGEE OWRE TR R S v, dRITATRORE F#l %
RN D Z LN TE D,
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Ciudad de México,
4| domingo 25 de julio de 2021

.

INDICEA

Indice Aire y Salud
extremadamente mala
muy mala

mala

aceptable

buena

HiHiL : Gobierno de la ciudad de México
34-3 KRR BEEVEDERETAR

(2) Em@EITIREIS

AxamfigfE (AFvame Ax ) 1% 2019 425 A 22 HIZERMBEOH =72k
RIBYER T 0 7T A EREL, BHOLEA Lz, 2L, RRVGYERR RO
W EATHUS 72 EAV L S 7o, RIS, kP Ao Fr MK D153 & REICHT
LTCWB kTR EOBEORBIC L DR IRME (PM) OEYENH 5,

B TR S, KETOF Y ERS PM (PMyo 2 T8 PMas) DIEEEIC LS < EHBE
REGETEE (IMECA) 3R L TWD, FRBUCEE ST EREZH L, BFEIIS Uo R TEE)
RHEME TR 217> CT& 7z, Al BROBHIEUE (£ 34-3) Z2MEEL, Z78HIN
Kavgft Uiz, REBRAETRIT, BROFE 1 B (IMECALS0 A1 v ME) MBHEEISND
&L WEREFTHBI ORI BRI S TPET 2 AT 100) . HDHWE [0) ORIEEZ T 72 ik
MFHTLWEEBIEL o= L — hOREOFE BT U THEIZ 1 E (H~&REBOWTh
) ENRL 2D (R 34-4) , 70, HEEMOBE 2%\, BUNPTA Bl OEITEERIE L,
AHTEOEEETIET D,

ZOBUEIC LY EROBEEIIEHE TS BWRARTIND EETTERL 2D, L
L. ™70y RROBREBEOSGAITETHRONGN LD, b= ah—D8h,
BB TH L HBL (ISAN) BRI DI1EN, AXF T afiodd . HEHETAR S ER
Lrn, Fo, HHBETEMC GERCHET AFHINC L 0 AR, VAR, 24RIC1E]) %
5 2 E MR PET AR BIFRI RN L2 b7, T o= v T a R Rz e < FIEE

A,

B JETRO B3 A%ME. HHE CHT- 2 RRIGY SR 7' 1 /' L8 N, 201945 H 29 H
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& 343 RKREZRZHROERBEH

HAL : IMECA
o FEE B BRI
O3 PMio PMzs O3 PMio PMa2s
i >140 >135 >135 140= 135= 135=
(>143ppb) | (>185.8ug/m3)| (>185.8ug/md)| (143ppb=) | (185.8ug/m3=)| (81.4pug/mé=)
F1 >150 >150 >150 150= 150= 150=
7 x—R (>154ppb) | (>214pg/md) | (>97.4pug/m3) | (154ppb=) | (214pg/m3=) | (97.4ug/mé=)
2 >200 >200 >150
AT (>154ppb) | (>354pg/m3) | (>214pg/md)
BEY 2 O3 7% 150 BTN Z T PM2s 28 140 ., F | 0373 150 UL T °C PMas 23 140 LLF, F 7213,
e 7213, 0373 140 NN %2 T PM2s 2% 150 # | O3 7% 140 LLFC PMa2s A% 150 LA T

O lZOWTIE, HEEHTIEEH O THIED 70%LL EOMERT 140 2 2 570 E 9 0> THIKT
L. EHRCidmE 1 RHOFEIETHET ¢ 5, PM IZOWTIE, &TilE 24 K O ED )
WikHEL 70 D, HEHTF# 2 RO R CIMEOHMEZ R L, FHIZOWTOEEROE ML RS
T 5,

M g EREZ B2 (CAME)

K 3.4-4 KKHFLERO EXFE R B M@ 1T

EESEED P F
B JE @S N _
[00]/[0] [1] [2] (b7 >7)

PN - - 5~22 I : 5~22 I :

TR 50%%k% 1 - 20%%E I- 20%% 11

F17=—X 5~22 K 5~22 K 5~22 K 6~10 KF :

- - 100%2% 11
27 x—X 20%2E 11 50%2%k 11 100%Z%k 15 =3

FAFvafis Ax v allstoF =7 L — ORISR S0, ATV v REE
B B LB THLH O xF ok,
i EEEEREZ B2 (CAME)
35 RNhF LA
351 RKRREDIER

RIREIREREEE (MONRE : Ministry of Natural Resource and Environment) 733847 L7--X k
T ABRESHEE 2010 L D & 4 DGR E K RT A =2 BT A PHEOEIG N RE
NTHEY, CO KUV VOC [T MR PEHIR D K /r 4 5, TSPidk AL b - Lol
TEEBFI N KER 73 %2 5 6D T D,

14 BRETA https://www.env.go.jp/air/tech/ine/asia/vietnam/files/pollution/Chapter5_air.pdf
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co NO2z

Transportation
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TSP VOC

SOz

Cement, brick
Thermo - Electricity

[ I

FHEL . R A BREEH S E 2010
35-1 N+ FLORKRIREFLIR (2010)

W THD NI A HAF ] B—=F I ATBT D PMyo D 2005 4E2> 5 2009 4E DR
WE, FLAR=MIED & N/ A A—F I TEIEREHEE (QCVNO5:2008/BTNMT)
T&H 5 50ug /m3 Z i LT\ b,

Mg/m3
120

w2005 wem—" 2006 = 2007 w—2008 === 2009 —— QCVN 05 : 2008 Annual ave.

100
80

60

40

20

0

Hanoi Danang Ho Chi Minh

L . N AR S E 2010
35-2 RNEFLEHEIZH TS PMRE

352 KMIE - 3R
BhEdDiEa, HE, EEZR 3511077,

& 351 ANMFLIZBFARRIRRICET HEF. BH. &
B2 S il E4F
16 OIEL 171 OFRETHR SN TR Y, B
RBEORM BIEGE 2 7)., REREDOTZDOER | 1994
BRIEfREE (Law No. RN [E, M7, HUO7HUs O FEI(E 3 %), | 2005 SE
72/2020/QH14) BRI 7 0 7T a7yl b OBEFT| 2014 L€
(3 4 7)., £ENT O BRETRAAIEEN(EE 5 #). | 2020 kE
FEFEMEI(E 6 =), XUEEB~DRISEE 7

53
)
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), BE=F V7 - RECE 9 ), REEHEMH
HI/EEHE(SE 8 ) & | Z DOWSFEER T HT2DIT
VERSHS(H 10 7)., BRECE PRI D R
Y —)L(5 11 ) OO S LT B,

BRETIRFETE 2005 E i T HI
(2006 &) DOUIE (2008 4F)
(Decree No. 21/2008/ND-CP)

BRIGIRGETEICE D B AV ST LT, M &
FRERES TV D,

2008

BRI EE R ~D A T ¢
7L YR — N OIRHECE T D B
4 (Decree No. 04/2009/ND-CP)

BREIRGEIREN 9 2 L, A, Bl BRE D
FobR M OMBEIRLC B3 2 B HE B OV SR | BREE
PRAETE BN HURAE U 72 5 D BB %63 2 4l
R BB K OSSR 2 b DOIFEN ) GIRE L7
BB OR VS B K OV L TR 2 % O
BEXROSHRZBES D,

2009

REEBIIERE (QCYN
05:2013/BTNMT)

2013

KETHEWE D KRR
IZfR 5% (QCVN
06:2009/BTNMT)

2009

ERRBEI OBEEF > 5 D4
HAHAE (QCVN
02:2012/BTNMT)

2012

PEZED D O REREWE K OB
DRZHEHEAE (QCVYN
19:2009/BTNMT)

2009

PEZEN D OHHEWE O KKHEH
JEUE (QCVN 20:2009/BTNMT)

2009

{LZAEEHRIE D D DPEN A
JL%e (QCVN 21:2009/BTNMT)

2009

PEHALE | KBRS D DY R K

(QCVN 22:2009/BTNMT)

2009

A NUEREEND OHEN R
JEUE (QCVN 23:2009/BTNMT)

2009

PEZEBESEMBERNF 7> & DPEAT A
JL#E (QCVN 30:2012/BTNMT)

2012

AHER - AL FEEEND D
IR K OV BB O KK HEH
JEUE (QCVN 34:2010/BTNMT)

2010

BREN T30 O DT 2 FavE
(QCVN 51:2013/BTNMT)

2013

L - A~ BT AEN S A TR ITER S B2 R AR D R - AR (W BRBEAE HL)
AN BT LSBT DBREEGROIUIR &R, BREIR B =—X

KBE T,

(BREEAE https://www.env.go.jp/air/tech/ine/asia/vietnam/SeidoVT.html) | Envilliance
(https://enviliance.com/regions/southeast-asia/vn/vn-air) % & (ZFHA 23 1ERRL

353 AKRBZEXEDIKR
(1) fTEuAER

MONRE X O3 @ FE Rk D~k F LB R (VEA : Vietnam Environment Administration)

DNEREEHYSH R A4 9, MONRE Ok %X 3.5-3 1277,
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KAEREIRE MONRE)
v

A LBERRE (VEA)

|

—e BRI Y REFEMEEER = UVURS VL C R

] FERER " EMSEFEEREE RIEEEHHRISEM) «—

T ERE RS RPN T RENEE-BEWEN | BHE-23asr—tavevs-

U IR

= = . po =, h_ |—
BEEE Khgi | | wEar | | mmpar | | BE-EEBEREY

hEEO | | FLOE | | FLOA
ERib | | ®SOE | | 22T ]
—* wER OELE | | L5 S3H L5 BEE<ADY i

L XN F 2B HIEHIE Ol - #UT
(BREEA https://www.env.go.jp/air/tech/ine/asia/vietnam/files/law/law2014.pdf)
3.5-3 MONRE #H##i X

(2 M=k
2016 =2 HFARE (Decision No. 985a/QD-TTg) 2L > T, 202542 3 K () 2020 4=
R T-EFZRRBREEE T 7 v a v 7T UNEREINT=, [T 7 v a 77T, 2021

FEHE TICEE, E, ERE 7 X2 —ICBW T, B U A, YET A EEICAR D IES K O]

DIEFENTWELD L Ea—%EfT 52 LT0W5, A7 7var 7702805

MONRE O&ENZSWTIE, £ 3520 E80 Th b,

R 352 205FEET 3RV 2020 EIZATHFERAKSEEEET7I Va5 VItBlT
% MONRE D& EZ|

MONRE D74

Decision N0.985a/ QD-TTg O F2fifs F 2 74l 9~ 5 72912, 2021 475 2025 FF DO KKVEE
PREFE 224 L, 2021 AF O 1 WIS 2 o fE B & AR s

KREEET=2) o7 7ar T AOEEFEFOMBIL, T=F U o IFERONSFE, KEIGY
(ZB9 255 ol 7 dR ik

2025 £ TOEFEEICHENVRKREET=Z U 7B L OGREARRE &R ik, #hr
R OVEFTS S & D= M ARENCRIT A KRAE OB, & THIBES) OeST

PESEERFA M OB 9 20 S O PR A AT 2 EFEHMTEGZ L Ea—L, 5 0EH
FHMHEER 2 — R~y 7OEBICHOWTEHICES L, 2021 FE0OF 4 TUEHF Tl
17— K< v 7 1ERk

BRETICRLRE L7 sh, Mk B, s — B A L TRITES N2 =3 T VUL O EL R
E

BIPRE T R O 7 BRI & REE L7228 & RKEREIREIC B9 DA R OB OBES, 1%
BUROVERRK, F 723 (S RRIGRBI IRIZ B9 D i, B, £72 3 BURrHE O 1Rz
"R

Hi B Envilliance (https://enviliance.com/regions/southeast-asia/vn/ivn-air) % F&IZFRHA R 23ER
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3.6 FDHhD JICA EBIEDEH

A TIL, JCA DUTEEN, FIXFEMTORKIGREHREED Y b, £ 3.1-1 128D
. ' an, HE, AT TOEMB AT e =7 b BEESEOFE_NE & KRTE
Yest IR ORI E AN, SR FEOFHH, K EOKRKIGREROBR /2 L OB S £ L0
Do
361 EYIIL
Q) HEHHToDH b

7 Z 23— MUV T, IRE R ORI X D RRBROBALPE TH -7, 77
— MATIEREIE Y R 2 HEtET 2 720, 2006 4RI HARER (R # R IO RKUERR AR L,
2009 4F 2 HIZIIRAET (AQDCC) 124 EF L7=28, [RITHR BT KREIG Y D177
ZELDAR D T2 O D HGFHE & BRI E LT e, Eo, SIS KRR KT T AN AR
HTHY, RRUGHEPRIE L 72> TWDJRIA « Fhid N E R ARG 21248720, By
I EES W =T — 2 NF L A EHFELRWIRREETH o 72,

Z D7, JICA 1E, 2010 4 3 A~2013 4 3 AIHdfi 7 ey =2 07—
MV KRG Rie sk 7 e =27 b (LT, [7=2—X 1)) ZEEL, K59
WV RADRA v R UM, REIEB Y R 2 b— g VBT U, 0 AHE, A1 T
BEEHHI BN, K FEEH KL HOB DB W - R EZEOMFIEEICE L, #E /150 kICHR
DRATZ,

7o, 2013 4F 12 A~2017 4 6 AIZIZERH 7 ny =2 b 107 03— b RK
9t b7 n =7 h 72 —X 2] (LLF, [7=2—X2)) #%EL, £
KEVGYR R EHED D T2 OEFIO< W | REBRREE =4V 7 KRR K O ATRORE
M5BT, RETE Yt S ERi R OFAM « BAIZHOWT, BESRILICER Y AT, Z DR, 2016
21X, AQDCC N REIHYHIIT (APRD) B E T 5,

INHD 2 7x—RIZEHWIIO/ME., RKEEE=4 U > 7iEHlodeE, REE#
L2 b—ya BT VO, RRUGHIROFRE, R A 7865 BRI E O Ehi%%, APRD %
WBOETHEHI T HZ ==k « U—=F T 7 )—7 (CIP-WG) *A L X—DHES 58 MLtk
SNT=bDD, FIWED & D REIFIR D ERIZITTE > TWiinoTe, 27D, Hiirh
N7avzy NoZooN— bV KRR RE L7 ey =7 v 7 =—X 3] (LLF,
[7x—X3)) TIEXEIEME ) OM{LIZ AT T, RGP L KRR REDOE =4
U o ZARHIO#ER: - 5846, PMao 553 0TI B9 2 HdfraE /1 0 i@ BEAL R0 s B0 < R AR
FFHFENT O FEM, TR OB O @R E RIS E 3 DA SN RE S DR D A
HfELTW5,

T x— A1 TiE, AT v 7 1 EEAICKE,

Tz —R 22BN, MATAT v 7 2 KION3 OXEBITHEY AT,

72— AITIE, AT v 73KV 4 ZHEHRANISEETLHE LI, ATy 7L RD20D
MeFr & — ORI ZFD . 2OV A I VBT SED, £, TNHDOHAT v T HMHAEID
TER L TH A 2L, BEBIRIICHERE ST 272007 T v b7 4 — 24 L LT, GRS, &R
Bl sy, e O8, BEERERE O FHEERERE & W o e M Db &2 SR T 5, 7 = — X 3K TRITE
VAN BERINZZOY A 7 UZh> T, RiEEZERD 2 LT, RRREOUGELFH S Z
ERHIRF NS,
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Hh : JICAHP £ INVET T 3 — MVTTREIGYRIREE Ik 7V n =7 7 = — X 3]
@7D917ng
X 36-1 EifipAHTOT o FMBITAEREEEY AV IILDEE

Q) 7x—RX2FETORRFERKRDKE

72 —RAX3DOPDMITRENLEEIFRDELBY THDH, £V THE, EERERICH
KT BRRDIGRENEL TH AT, 7o2—R 2 $TIZ, ZORHSNICER L, #EFEOR
R, DHROKREEEITHON TN D,
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&K 3.6-1 ARBEXMREDRTE

No xR e S R 15 L) O B 5%
A b s - e S B A RAE RO 82%
11 | B MERAOUR | FREIVIEX D= so, btz it nso 25%
TR PM  HEHR %L (kglton) :0.93 (AL 2 | —
7)), 027 (kBERIA N—7)
WEEITERETA RN—77 b OEENR
1.2 —HEBOHIM A~ DK | FEM/IUA b — | @po7oRln— (3 16 7 b 3IiciE)
[EYCS STAECYN 7 ok BB 2 AT B % E, Do
ElT1-1 LR,
S~ DPE (3 DPF %% & L CULN R UK & G E L 72
2 e P B #@hEE T 2 OBFUPEH T AREREF LD . N A)
= 5D PM HEH B 80%iEi
N 3 X (23R
3 |EUROS /S20MA | BBk x| oot AL Foobu (R
T LH T EERG 2013 DO~ A Z—T T iz I n -
4 Jiti 5% ORI X 5 | HOB IS SN D & LT, TN
HOB D I ® HOB # Bl (PEH E=0)
5 ';(\g’]\“@%4 7% | hos 2 2 DN 60%
6 SR DR HOB KA DFFEEENTERE 70%
TV ‘/&U‘%?ﬁﬂf@ﬁﬁﬁ%iﬁ%h%‘h
el s ) 1/20 KON 1U100 1272 % &R EICE D . O
7| HEEREOBA | AR A o G R AL & 5 AR IR
Em7p 725 LERE
HK;@%E%%K%E%\ H YV ‘/i
Ta K7 A7 OH . DOPRE & SO, 1 12%(KIF. 7 1+ —E L
8 LH B TPk AT 2 DORE L SO, 7N 21%., NOy 2% 35%., PM
23 459K DX E
PR el IR O BARL & 7] B D A B & [
9 ?gﬁx DEE | Los P % g MR LT e A % 5 - 77
s HOB D HEA A I E ik - % 3 JH
% 2 % 3 kﬁ%ﬁ% %ﬁ;{t%a %,—-—» - N . 7% S T
— ) ) = iﬁb&m%&\—%/)b\ﬁ_%ﬁ%%/%u@
10 g)ﬁi@;%%ﬁ;%ﬁ@ﬂ& K I3 ERT HE BB A 5
P A o A BLEAE DY 2005 A-LLRTO BB H 4 2005
1| X REVEBRET 2| ) o BRI B T 5.
1o | Dust FAEBRDODR | FEMANA R — | Nol (S BIREIOE A% Lo T, %
VNSRS 7 FER BRI DO W HE R A T 5,
13 VX O T R — | FEEF/NR A b — | KEIGYL R R il 7 v « @&
~Mb v ¥E5 012745,
{55 FH > 27 4 . R .
14 | DU S AT | BEvk | RTED S0 kmi DUR OB EONRES
RSD #EAIZ LV HEH T A AR A HLA
15 | RSD D A H By H R A A ROy | ERA SR B XY,
HEOLHDIZ LD E

HHE - [ERR T A S, B2 VE T T o= ML RARUGY R eIk T e Y e s
N7 x2—=X2 70T NEBT TR, 2017.6.
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& 36-2 KRRUBEXEKDPMEIBEIZHT HEAXHR

; PM ol
= i N
PMao Hfj(‘%/ﬂff& stApmten | WD L tton7 0 o
No P S 1 HE e | AR R
Ingrm SR =
[CONT |y st a6 4 |25 L B HMINT] 5 F0 | B EMINT v | B
" FRE
W B EREED
1-1§EJ’% fj\r sV 3,758.62| 184.77| 137.86| 46.91 17,044.9 8117 453 1| 453 021
BN (4 .
A h—7
el FRE
U BRI =1
1-2 &EE% *Jr%/\ sV 549.18| 184.77| 121.35| 63.42] 29138 138.8 5311 1] 531 024
(— BB ) N
A h—7
o | 3D A B 7590 72.13| 46.89 2524 302454 14403 39849 10, 39.85 181
DPFDRRE | HEH AT A ' ’ ’ ’ o T ’ ’ '
3 [EURO-IV/i2 A B 77.05| 72.13| 46.67| 2546 4654036 221621 6,04028| 10| 604.03  27.43
E-YN HEH T A ' ’ ’ ’ T T T ' '
T BT
(- 92U i
4 (7M™ ROR HOB 336.75| 12.99| 10.47| 252 78858 375.5 23.42| 30 0.78 0.04
ks
HOBMJE II-
5 [HOB~OYF 1 hog 47723 1299 817 482 9742 464 204 100 020 001
A= NZ YN
HOB~MiiL
6 |27 5,—| HOB 556.94) 12.99] 557| 742 60150 286.4 1080 100 108 005
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TRHR B AR SR LN
70 . 154.82| 72.13| 3093 4120 16,1952 7712 10461 1 10461 475
DEA HEHI A A
TaRTA7| HEHHE
8 - . 12220| 7213 4072 3141 53.0 2.5 043 10 004 000
DOHELE HEH A A
AR A~D
9l i HOB 364.06| 12.99] 1257 042 37911 180.5 1041 30 035 0.2
SR A
C v XYL *
10| BT DL RELE semgpr | 1205172 3284 1406 1878 256200 12200 213 30, 007 0.0
BouE i
IKPE T A | HEhE
117 ) 56.98 72.13| 54.12| 1801 9322640 443935 16,361.25 10| 1,636.12]  74.30
DEA HEHI A A
| FER
12|DUSREAERD |1y 405238 184.77| 38.87| 14590 80,8440  3:849.7 1095 1| 1995 091
BROERM| 2 1
. FH T
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FAOUEIC| BEE
14| . 2074 7213 65.84] 6.29 73.7 35 355 10| 036 002
PE S AT | JEH T 2
D L5
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HEH AT A ' ‘ ‘ ‘ ’ ’ ’ ’ ’
HHBR : [EBS 1 0R A S B G ), B2 FVE U T N — VTR GIGYEREE b7 n o= 7

h7x2—X27nVxy PEBTETIMEE, 2017.6.
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F AN T%)jtﬂﬂ? E@f?é X FRLOERDN D D, AFDORKIGYRIK L LT, 2019
5 IR AR A2 2RI LTz,

%+ 36-3 EVIONICETARKFLEEDEES

ERFA PR BOE B
Air law 2010 4F7KER, 2012 4F, 2015 4FIZUUE
Air pollution payment law 2010 4FAKFE, 2012 4F, 2015 2 CkE

National program for air and environmental | 2017 =73
pollution reduction
National standards for air quality and £k % 70 REEIHGIRIT 3T D P R 2 3
emission
Prohibit the usage of raw coal stated region | 2019 4-5 H
by Mongolian Government in Ulaanbaatar.

Hidit : IRIMHE Mongolia, 2020 & UNESCAP &4k

(4) RRFLEEEOIKR

T2 AVIER - KEREEAT (IRIMHE) (2 XAuX, € SVENIC 40 fEAToO KRR
. ZDo B, U7 3— MU 15 EATO KRR RN EA ST b, Blllxig s+
% EFE R KRIGRME L SO2,  NOx, CO, Oz, PMy, XMU'PMas THY | 77 /38— kL
TN O RZER S TOBRMRI A 3.6-4 (RS, BT — X X AREEBDCA TSI TRl
HYRIR, 22, (R, BiOBIREREICEAE I TN D

R 364 DS UN—FILTHROXRSRERBOEANERYME

No | Bitil/R D4 5 BAR DAL PA4AEE| SO2 | NOx | CO | PMio |PM2s| Oz BRI b
1 UB-1 47°53'38.44" | 106°52'57.54" | 2010 | O O ©) ©) O Ave 15 min
2 UB-2 47°53'38.44" | 106°52'57.54" | 2010 | O O ©) ©) ©) Ave 15 min
3 UB-3 47°55'04.73" |106° 50'53.02"| 2018 | O O ©) ©) Ave 15 min
4 UB-4 47°55'02.65" |106° 56'14.97"| 2010 | O O ©) ©) ©) O Ave 15 min
5 UB-5 47°55'58.45" | 106°55'16.96" | 2010 | O ©) ©) ©) O Ave 15 min
6 UB-6 47°54'48.42" | 106°58'19.31" | 2009 | O O Ave 24 hour
7 UB-7 47°54'20.22" | 106°50'32.97" | 2010 | O O O O Ave 15 min
8 UB-8 47°51'57.43" | 107°07'05.77" | 2010 | O O O O O Ave 15 min
9 UB-11 47°57'05.15" | 106°54'14.66" | 2010 | O O Ave 24 hour
10 UB-12 47°57'14.50" | 106°55'15.70" | 2009 | O O O O Ave 30 min
11 Zuragt 47°55'46.95" | 106°53'19.08" | 2009 | O O O O O O Ave 30 min
12 Tolgoit 47°55'20.96" | 106°47'41.37" | 2009 | O O ©) @) @) O Ave 30 min
13 Nisekh 47°51'50.25" | 106°46'44.68" | 2009 | O O ©) @) @) O Ave 30 min
14 Amgalan 47°54'48.61" | 106°59'52.59" | 2009 | O O ©) @) @) O Ave 30 min
15 | BayanKhoshuu | 47°57'27.12" | 106°49'21.47" | 2016 | O O ©) @) @) O Ave 30 min

8 : IRIMHE Mongolia, 2020 4= UNESCAP £ & Fh

T = hVTHIZEIT D KEIG Y E IR E OB 2 X 3.6-2 [TRT, &I KEIG
YLl OPEEE D3NN HAEM AN S Th 5723, 2020 4F 1 HIZ1E PMyo & PMas D EE AN %
NETOLAFEMELB L TRELLFADLIZEWV S,
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PM1o (mkg/m?®)

i L)
October  November December Ja Fel March A
October November December January February March April o
—701 SEm201 201 SEEN019 SN0 Al quably stasderd
—C0 201 eE201 G201 G020 e AN Qualy Stadard
1]
"o
120 .
_ 1o 65\ »
& 0
E i2 S
= 2 »
[=2)
x @ S
=2
E w 5 ®
o o
8 * gl 2
0
. L1l

N be ber Ja Feb: March April
October November December January February  March April Dorcher; oveiber; December- Janulry | Februbly e

—01 w201 ew—2010  m 2010 202 Ak quality standard
—20% mm20T  sE—20W 201 S 2020 Ak qualty standard

Hi{Bf : IRIMHE Mongolia, 2020 4= UNESCAP %4 Bt
K 36-2 3 UN—FILTIZETA2RK[EEMERE

IRIMHE X WRF-CMAQ & ADAM3-Haze (kA K&Ky I 2L —va v 2 FEf LT\,
T2, RKIGYWE OB 2B 2 [E e 7 1 ¥ = 7 & HTAP (Hemispheric
Transport of Air Pollution) &1 >~ |~ UBASEIC 2019 0 HEF LTV D

% 365 IRIMHE[Z&AK&R VI al—2 3 DT

Name Selection
Model and version WRF-Chem v3.4.1
Dynamic core Advanced research WRF (ARW)
Horizontal grid resolution (size) D1: 3x3 km (151x151 grid)
D2: 1x1 km (151x151 grid)
Vertical levels 31
Initial and lateral boundary conditions NCEP FNL reanalysis data (1 degree)
Simulation length 36 hours
Time step D1: 18 seconds

D2: 6 seconds

Physics schemes

Cloud microphysics WREF Single-Moment 6-class scheme
Shortwave radiation Dudhia scheme

Longwave radiation RRTM scheme

PBL physics Yonsei University scheme

Land Surface Physics Noah Land Surface Model

Surface Layer Physics MMS similarity

Cumulus Parameterization Kain-Fritsch scheme

Emission data
HTAP + UBmod (modified data)
1. Provided by Hikari Shimadera (Osaka University)

8 : IRIMHE Mongolia, 2020 4= UNESCAP £ &k}
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KREIFRDOERAFTIL, K 36317 THR—ZLYA b, KRR — T30 T 7V %
HEHLTWS, fIAZEIZ. R—ZLH A o7 70 2R+ 5 2 & CREIGUOHR ., B
DHER ZHERR TE 5,

@ AI; qu'.‘u“ Activity~  News  Advice=  Legal-  Statistic-  Transparency m
Naekh ook [ s R— T
95 72 38 81 108 116 106

Moderate Moderate Good Moderate ~ Unhealthy for sensi itive Unhealthy for sensitive Unhealthy for sensitive
2021-08.13 15:45 2021.08-11 1845 : 2021.08-11 15:45 oroups groups aroups

YNaanGaatap XOThiH 7 XOHOTHIAH [lyHIaX ©

Baruun 4 zam Detailed information ©

Unhealthy for sensitive groups
11 2021-08-11 15:45
Temperature: 25.5°C; Wind: 2wic —
rent High
M5 105

Element Measurements

Hi#h : http://agaar.mn/index
B 3.6-3 KRRUBRIFHMERBITEIR—2ILYA b+

362 ®HE

JCA I EZMRE LI KRR EH 70 Y27 baERL TS, 22T, Tk
FOEFBBRDREIR 70 =7 b)) B TREICRSE LW SR ey =7 b B0
WEEE 2k~ 5,

(1) RRHTOERBIELYRENH 7O b+

AKTw Y= ME, FEO NOx #EMHIxIR A (et 2 7-DI2, 2013 4 3 A ~2016 4 3
AFETHEMEINTZHDT, REEEIZ25EMATH S,

HE TR, EFRERES 11 k5 V4FHE (2006~2010) T, SOz @ 10%HIIEAS B i &
LTI, ZNERERT 72010, SEIERFERPFEME N, 22k b, 2010 4
D SO, HEHI 1T 2005 4ELET 14.29%HIIK & 72 0 | SO, D KFIRE bikE Sz, £z, bt
WWEIZHONWT Y, BREEREESET (113 #H) OFFEEREEIX 2005 4T 12.0%jH/)
L7z, ZEEHE (NO2) 1T OW T, FFERENEAD LT LT, NOIZER T DR
BREG N HOEABIIRIEYLN, AN 0 Db o T, 55 12 Rk 5 4 (2011~2015) T,
NOx x5 O B K OV AT HEME 2 5 8 L C., 2010 4E L CHEH & 10%HIT8 D BEE 3 81T 5
iz,

5 https://www.jica.go.jp/project/china/016/outline/index.html (2022 4= 1 A [4'%&)
16 https://www.jica.go.jp/project/china/016/news/index.html (2022 4 1 H B'&)

38



rvxr AL, PEESTEICIV T, NOX I OB A & O NOx )il 2h 2%
PR FIEOUESE U T, NO Ml FEOSEZ K 0 | JelEf) 72 Bl ONFE O K FH 5
THZEThHD, Turve s FEEE, R, BT, £ 366DLBVTHD,

7Yy MEREOBE AL LT IEE 1-10 IOV T, AAMNC X 5 HEAZR S EPC
DTy =T Y TEREFHI ThRW, 158 2 (2o TE, HEHA XY R Y —DORE TIER
<, T—=HEvIab—varZ2HH L NOx Ml zh BARIRE FEOWEEZ B E LT 5
ZEMND AR N =T = HORBET — X EOT — X EIZEER] - B 20T 25 2 &3
TIEET | HERPRET 261, —EOWREERB N TT — X 2 L, BEESEMFT U
2lb—TarE{TH9ELELTWVD,

% 366 RRPTOEZRMIELYRENH 7O o FOBE, R EFEE
HH E
A A SEHERY 72 NOK HIHIE T S Ol FIED RIS <IEH S b,
a7 | NOHIHITFENLESND,

~ HAE

D& 1. NOx Il Bl Dftia ~DEAREG D HE T, VERR LT BT A R T A 2
EHEh5,
2. RKIGGWEIER S I 2 b—a OFEEZ i LT, NOy Il Zh iz
FEPLES LD,

THE-1 1-1 HFEO NO I ROBUE (REMBFEORVMHALE) OLE2—%1T9,

1-2 AARZELIFICEIT 2 NOLHIHHMT 2D 95,

1-3 HAD NOx JIHllE IR D ARFHMHE 2 Fha ¥ 5,

1-4 JEE) 1-3 OFERZ I E 2. AARD NOLIfI S - HiiA =2 —D 7 77
ko — N EERRT D,

1-5 H[E D NOx M| i =— X% 5477 5,

1-6 HENCEIT D NOx #IHHAMTEA D FAT A REMEZ MRETT 5,

1-7 BRIEERED TNO« BEHIHI X R B M OB AR D TA KT 4~
(2013.3)] #ZEIZ L, NOx MIfillARDHAT A R Z7 A > OYIFEZ T
Do

1-8 EIZIKO) NOX?IH%IJEZ%%E IS T:&%E‘ﬁ?ﬁ‘aﬁé

1-9 EIZE A 2 N NOHEH D ZNER D& NOK M AT S A4
BET D,

1-10 |ESNI-ERMEEICRI L, =P =7V o FEE - - d3% (EPC)
(2N T2 YE IS B W THIRM T K 3o 22170 NOK Il Hffi o A€ T
NEEBT 572010, BE SIS EA2RET 5,

1-11 NOK HIHNZAR D EMT A KT A &8 L. bRzt B 5,

1-12 TR E R O R E 25 L Lz, HifA R4 v ONRE L
ST HIZODOU—r v ay T aBET D,

THE-2 2-1 HARD NOx Il h AR (4R 2 A FHHE 2 Kl 5,

2-2 WETT OBEFT — 2 OISR L OFEARENT &2 Fhi 3 5,

2-3 1HYAEE, 1HYSRYE &2 RT3 5.

2-4 I alb—a VITUBERRIRET —F EMITT 5,

25 Va2 b—varOlOOEERER, BERAROP HELZRET
5o

2-6 WIETTOKRK[EIZHE LY I 2l —1a VBT LASEET 5,
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2-7 WHE 23 FHE LTV % NOk i O KRR ERBI R 2 v I 2 L—
a U CHRT 5,

28 VI a2l —a rEE U T NOMNMRDLFHFFIE E=FV v 7 FE(E
=XV TRA U NOREORELEEZET) ObY FERFTT 5,

2-9 HARD NOLPIHITEE K OWUR O TR TAR DA FRIHE 2 FhE 35,

2-10 BEFEOBREEARED [HEICHBIT D NO R EHIEGHENZ N KT
7 (20123) | 123 ab—2 g VORREEHAEAN D,

2-11 WMEN K OMHIE O TERRE 258 & Uiz, NV R T v 7 ONFEIA
AT DD T—r g v TS5,

FE Nt R - BRETORFE TG Y B PR H e S =] UL

- RBOREI BRI (RICRERERN O RFEEZ T DMNIEANO S

SERERE, RRIVGYBIR M O Hffia « BoRkm 2 H2%)

- PEBREREZENE (B BYEOPEN A% R TE & F12Y)

- BRI PRGE BRI R BRI e v 7 — (BURm, 27 1 v M &)
- T OBRERGESR (NOx MRz DT D RAT I 2 b — 3
)

. KRR OERBICRENH 7 r Y27 N a Y =7 MEEICES & FHERIERK

(2) BBIZOSILVWVHESBEITODS Yk

TuYxl MI, TEORERES S AP RERESE ¥ — 2 %1512, 2016 4 4 H
15 B bitaE i, BIELETH CTH S, PETIE, Ll - #ifboERIZE Y . KI5
B R LI EDIREL R T A OPHER L, BEAMNSE L HML T
%o EBUFIL, BREEHE O GRIEREE, RRUGHM IVES) O LWBGR OB A
FERAEEEEE, 7V =0T I, Fx2—%) 2D TODH, FlERECENm &
DS ILFE L T\ 5,

TaYxl hTHE, RERIERZII U & T 2REMBEICK L, BOR - 355 E O HECR
TG9BL IE A B 2 W0, RSO3 - ATECRM 72 & o Efkin b - 8871 B R0 UiiEE) 2
HWUT, FEIZEBITS IREICRLS LWEE) OFEBLZBRFETE LTS, AYev=7 b
DOHEELREIT, £ 36-TDLEEBYTHS,

TVl FORKBREBBEOR Y A E LTI, PMas OHTERE O 1) L3 AR N O
Bl & PR ORKFH, BAROAERBROIY £ L, BRREHROM B & FREHRMA OB RIR O
e, HARDOBRERIRORER, KRBREE =4V v ZHIF, KRIGROITEIIHT 510715
fThbnTnd,

+& 367 REICOSLOMHESBETOC ) FOBRE, R EED

HH A
B VAEE - BREZIZR & LWE SRS L B 7R B AR S BORER ) S, Al
B EfRIZIE SN D,
AR/ NER BREICR S LWVHESE 2RI 5720, Bt Z—ica

[ e 2 HiifE & U 72 SRR NI S 11 %

VAV =RV E S/ | BRBEORGEBOR - IR BE O B [ OVBREETG YR 1k Beftr it ) D fie
1

V7 7uv=r AR | BOR, B OBAGCBREET Yl 1k B it O 1 /) 218 U CEREE
RS LW O RS 5,
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[pES 1. K&RIGYCBET 25 =4 1 7« 8T a I BE 71 O B « 1) L.
KGR EBRICOW T O/ #HitE SN 5,
2. KBERSBOEIZOWT O ZERHEE I NS,
3. [ERBEHEY (BETHEHEY, FERBHSE) OFMHRLHET L7

DORENRIRSIND,
4. RAEEXICR T DBREEREE P L BINIZ OV TOMFZEN
et sh o,

5. BRETICRS LUWVER OFEE A RIS 2 BRET IR EURHI LS
AR E O HEE S N D,

AT A =R/ N BRETIH YRS 1L\ 18 72 B 1 ) o it

VT Ta vy NBEE | BREEIGYRMIEICANT T RS OW ) 2 U, BREICRE L
WHES OB ZRET D,

% 1. 7V —>H%7F34F=—2 (GSC) DML, Ekiz kv
DERBEE IR DEEN M ERHEE SN D,

2. PEBREHWN O HSL~DOTE R O O B 4 (%
HIEEIZ DWW T ORFENHEE S LD,

3. PEOEFIZAL-EBEHERAROH U HIZHE L TRE
NREN5,

H77Taes k3 MREOEMM . BE/IE K. RHISE)

V7 Tares FEE | TROME, MOTRERERM R EoEHRM B BB
FiEE A U C, BEICOE LUWMES O 2R 5,
S 1. BEEICxT RS0 E#®m EAHESN D,

2. FRET WO HIZET 2B ROBITIREIN 2S5,
3. HFERBEMRFEITECE O KKIGYBG IE 78 & OBREEE BREE 1 03

a9 %,
4. APEZEROREEINASRDOTZODF v h T — 7 PHEEE S
nos,

5. HHEIGE - MG BUNH QBB /)72 EBREIISRO S Lntks
RO RN DHEES S AP A HEICE SN D,

L BREGICR S LUMERE T e U = 7 MREHIZ D E A R

363 435>

AT U OET T TIFHTIROZIE 2 PERIC X 0 RRVGYBEDR L L L, SR D
PGH, IR &, HROMBEICEEL 52 T\5, FFZ. PMp<° PMs 21X U9, SO,
R NO2 72 EMOVGYEITA T ORTEREEREZ BB L T D, 20X 2R T, 7
T DG GRIL A IERED DO RERICHIE L, AR 2T 272012k, KEEREE
=&V TR DOUERTHY A J1 = X LORGEIIN 2, BEhF AR K OVE & 58 A TR O Pk
AR N OBGENEE LR D,

ZD7H, JICA T 20177 ALY [F~T7 U RRABYEBEENM E7a =7 b
ZBARA L. KREIBYAIROFEREEE TH D7~ 7 VT RKEEAM (AQCC) BREIIT T~
7 VINFHE T (DOE-TPD) | BHEMEAIZ xH ¥ 2 il iR & i L T\ b, LR D 3K
EFTOI 72— THFTEMLTEY, JONT 2021 F 7 HIZ3FERNBELTHTETH
7273, COVID-19 D FEGLPERATAY: 5 FEMTHIFRIC L 0 | 2022 4 10 A £ TUEH & 72 > 72 (2021
10 AR .
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KA /170y =7 T, 7T U ROMEFR A & RKIG YRR DR E - HEtEIZ1n)
T CRhRB IR R RIB YRR A L4 - 5l - T 5720 DRe ) D EE M- Tnbd, T,
TANTUNEET D4 OORVEAEETH S, 1) JHA X N OWEELEEDTZDHD
HE, 2) R]REEE=421 7, 3) RIRWEDOGEERIT, 4) RIUGYRIRREDOF
i ~DOXHAFE N L BEER L TS, 7a Y =7 b AECRE, 1582 F£ 3.6-8 1277,

% 368 TASUMAKRFEEEENARMLITO Y FOBE. R ETEH

HE N
AL AR | SN - RRBREE T — 2 OFWICE S &, 77 v HicBWTL VR
B 72 REEIE YRR NN % - B S5,
Tu Yz | TAT T RO & KBRS BRI ECR O BRI T T, fERkBLE O
7 b BAR |7 12 B0 T e~ & REIGUE 253 % AQCC K U DOE-TPD D K& 15 YL %t
ROKHLEE 30 B3 %,
DS R 1 PE AR, IEEhEGRA., A Xy R Y BN S BE - [EE
TP BT D PM S RZIGYE OPEHEORITEE I b S D,

AR 2 0 PM ISR S LD IERBI O REIF W 2, BUHARMLE L S
BERKIGEME G RABREE =2 ) VRN MEIND,

R 3 — kLT & TIRAERKL A G DT PM IZOWTO L® X ET VA S
e b U7 B Y E AT - SIS D RES L S D,

R 4 REIEYY I 2 b—3 3 VET AR AW TRKIG YRR O#Ig 3 L O
HARBPEHEIECRE 2 5L - M 28 00k S b,
BOR 112 |1-1-1. AQCC & HEfZ I, BEFOHEH A Xy MU KOS HDA X F U
PROTEE | gt 2R L, FA oy FVICERSREAN T —% (B, B, 5%,
PREHRERI, MKy, %) Zo8r L, SR A - 852,

1-1-2. AQCC L HMZT, BEfFO ABhEHEH T ARET —F 2L a—1L, H
ET — X OYEHREE A~ DB [ RENZ AT D,

1-1-3.  {RIZ 1-1-2 DIFBEOfEG & L CRIET — % Z HEHREICA R T 254
L. AQCC & HEfHZIE, BEF O BEYEHEH T ARIE T — & Z PRI 25 #4
Do
1-1-4. AQCC L HfZ L, BEIWRAIROHEA AR ERE] (B, ek, HIEST
ERD) LS HEA AREFE AR ET D,

1-1-5.  FEZFIE, AQCC K UBHEBERI Ik U, BEh R AETRPED AW E OB im
FERICRET 200 - 3B E1T O,

1-1-6. AQCC L ®fZIE, 7 ~T il L7z A B s e 4 2 HE J7 1k % JlE
~=a2 7l LTEED, AQCC 2 HNANIHEAN ZE % £ T DAk % 8
R

1-1-7. AQCC & BfHZ2T, FIH vlGe/aflbt 2 F W\ THEE T & Bl L5 e
TR o CTHEA ARPEZIT S, WEMBIFESE YT A EL R T 5,

1-1-8. AQCC & HPiF X, “Hwsd P AHE O HIER N EHE L, kEx
Batd %,

1-1-9. AQCC L HMZEIL, HENE L =T —Z & v, HeiREE T ~7 1
DEENKIND X HIchEwET D,

1-1-10. AQCC S HL#MUE A7 A EMRS AT H L T B LA 7o 7 AN E 265 %
BAtET 5.
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1-1-11. AQCC & HMZFIX, AEENLHEHEIND PM OV T VAT 5
(BEhEEEEH T ASO NI HENEA o R VN KRKREA BN D OFEZ R =

72 KOV h RV RKERED D OFIEITY) o

1-1-12. AQCC & HMF L, HEhE LHEH XD VOC D AR5 00T %2 784 THY

\CEET D200V TN E RIS,

1-2-1. AQCC & HPZL, RBHERI GO MEIR SHTFHES, K OBREL D iERE & D
LE=2—%1T 9,

1-2-2. AQCC &P ZEIE, HEHA v _v MU EH~==2 7 /L% 1E L. AQCC

kDA R N OFEHEET D,

1-2-3 AQCC ix, HENHOPEH A X b 2 EMRICEH T 5,

1-3-1. AQCC & DOE-TPD & BiPHZIE, [EEFRAWHEN AP E L 23 Ik L T

WADHEH ZAREIZOWT, HAME, WIEFHE, T —XORE, MEHEB%%
LEa—L, iREZ M - BT 5,

1-3-2. DOE-TPD & AQCC & HEZIX, HLEHEN At =% V> 7T AT A
(CEMS) @ DOE-TPD ~D A > T4 > F —HinikORMEZ L Ea— L, ifE%E

fhi - H L7z BT, MESZSET D,

1-3-3. DOE-TPD & AQCC & HHZ X, |H ST LAV TV B [EERAEREAT A

HIE L R— MR A HE T 2 -0 I LB R BINT 5 2 L 2R

%o

1-3-4. DOE-TPD & AQCC & #fiZIX, 1-3-3 DIERVARBIND L HRAAD,

1-3-5. DOE-TPD & AQCC & HHZFIX, BEfFOHEH APEL AR — &2 LD F L

B, PEHIRO R PEHR B & VERT 2,

1-3-6. AQCC & DOE-TPD & HPHZIE, PILRIEES & Dk & 0 HEAT A HIE xf

G-I R_REEEFEME L, PV RAIEEFET D,

1-3-7. DOE-TPD & ®HMIZFIL, IEHEE D FEh 3 2 E e R AERPET AR EIZD

WT, DOE-TPDIC L B2 AV T 4« aav hu—/L (WWEEMH) OUERM5,

1-3-8. DOE-TPD %, Z#I\Z L 2B EIAWHEAT A RE O B LAY 72 58 & PR
(QC) #BHthT 5,
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T %,

1-4-3. AQCC X, K&EBEET ) AT 7201, A v b %

EMNCTHTT 5,

1-5-1. AQCC & FHPIZFIX, HBEhHRE O - I - IGE & B efiis 7 m 2

ZHAE L VOC O A 2 b U OFERICER L T4 & 3 _ & 372 VOC

BAERERET D,

R 212
1% % 15 )

2-1-1. AQCC & DOE-TPD & HfAZ X, T ~7 U TNORERF O KEEREHIE R
ORI Z HES D,

2-1-2. AQCC L DOE-TPD L HPAZIX, K&ERENEROMELS¥EE 11 /LA
FOEBRREE GO REEET=X ) 7 32y NU—Z3HEZRET D,
2-1-3. AQCC & DOE-TPD & HHZFIX, H|E INIZXHRRITOE, MLERAIE
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2-1-5. AQCC & DOE-TPD L HEfiZE %, EFE SOP (2~ T, HEHEH A 2l L
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2-1-6. AQCC & DOE-TPD & HEfHZIE, PM2s & TN PMyo H B ERA ORIET
—ZZONWT, M E L TEATED PM Y 7T — (FRM r—RY 74
TTH T T—) LTRSS YE, BEOT—F LTS Z Lz kv BEh
TEDFEEDOGE « M E1T 9,

2-1-7. VOC WEIZHLE /2 % 3 WD Jf EBL T E 72354, VOC HIE %
B 5,
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=XV TRy NT—7 DI =R — )L [ OER B H 0 5 v R 151 %
XTS5,

2-1-9. AQCC & DOE-TPD & BEfZid, AMEFEIET 2 MIE /R OMERFE B3 12
DN, BUTORFEENONEEZ L E=— L, TORTER T A KT A Z1ERkT
Do

2-1-10. AQCC & DOE-TPD L EHHZF L, MERNLDT =X DRI J—=>
T EATV, BEECKBAEZRINT 2, 250025 KERET — % Zfitfii
iz & 0 iR 35,

2-1-11. b UIEE & WIS X M BRI 1 7 e v =7 N OHENICH]
FRBE L 72> 72856, AQCC IXEE &M NIC L > THEH L7 5 IATORKEER
BElIE Jm ORERFE B A BRIA T 2,

2-1-12. AQCC L HMZIX., ¥ — X Ofitfiitr it L. 7~7 O KRKIG
YL DRSO B 2 B 5 s 3 5,

2-2-1. AQCC & DOE-TPD & EEfAZFIX, WIERND DT — X OlikT 7 —Ci2
FEDFEREATHA L, AR A - BT 5,

2-2-2. AQCC L DOE-TPD & B, Bl Cii f nlfE/e 7 — X HRk O UEFH
EERR L, WY HEERET D,

2-2-3. AQCC L DOE-TPD & HfHZIX, BE ST — Xk Hikad EEKT 5
T DI RN 7 by =T #diE - xE L, EHT 5,

2-2-4. AQCC & DOE-TPD & HFiZIi%, AQCC D ifi RmF L « i ittt —
B AL AT AIZ DOE-TPD ORIER NG DT —4% % HEMRET 5720 DY AT
LEBFE L, EHT D,

2-2-5. AQCC L HPZIX, BEFOKRKEILH Y AT LM, HIERT — & & Hi5E
T 52 IRV RKIGRWEOWRESHHEER ZIERT D AT A& flAA
T,

2-2-6. AQCC & ®IZIE, AQCC NRKIH YWE DI FE DIRFREIHERS O 4347 % H
WCHERE KRBT EHRRB D EIT O B H O « KR EE BT 5,

2-3-1. AQCC LHfAZIZ, XU B2 G VOC OF a—TH o7 ) o TikEE
Wit =2 ) 7 OHBEI 2R ET D,

2-3-2. AQCC & ®HMZIX, KE L= EESZ VOC O V28T 5,
2-3-3. HMAFIL, BB LY LD A B AR TERT 5,

2-3-4. AQCC & H[HZ 1%, VOC ¥ > F /L D43kt B & i+ %,

2-3-5. AQCC & HMZFIL, o#T -iHl OAE R EE S X T ~F U HIZE I 5 VOC
DRZBEEE=2 Y VR A ERT 5,

2-4-1. AQCC L HfZIZ. NARY 22— LT —H 7T —Z 7= V4]
Ly DE=ZY T HFIEICONT, SOP 214 5,
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WA

2-4-2. AQCC & #HfHZE, RVl Ly ORITHE=Z ) v Vil &2 F e
Do
2-4-3. AQCC L HPFHZIX, 7~T7 TN 2 BATIZEB W T LEROEIN 25 =
X7 ET 5,

2-4-4, AQCC L HIfZIX, NV [aE Lo ZiiE L7 NV EZ—Y T &R
RTHWTT %,

2-4-5. AQCC L HPHZIX, o#T - FHMIiOFERICEK S E | TAT Uik 5
VYRIE L ORMINRE=2 U 7 EIEEERT D,

R 31
1% 2 158

3-1-1. AQCC L HEHZX, T~T VOB ELHEHm A ZE L= 7Y v 7R
Y a— V&R L. PMas O PMy ORS0 AT OB > 7Y o 7 Et i & R E
T 5,

3-1-2. AQCC L HHZI%, KEBERELT D PMas & PMy DY 7 (£ A [k
4y BBy REFERRSY) A LAEMICHIZ0 2 ZFToflE R TS 5%,
3-1-3. EEFIFIL, 15D 1-1-9 (2T AR 1 BIEEE o FCHBNESET A B LUV R
VAV KRR DERR LB S 72 PMas « PMy O L% AARTSY
Wt 5, SHfERIZ. PMF 7 LOFMICIERT %,

3-1-4. HFEIT, KEEREF ) HEREL7Z PMas « PMi O > 7LD RS AT
ZHARTIT,

3-1-5. AQCC L HPHZIX, For moTis Rz it « B3 5,

3-1-6. AQCC & HPiZFIL, MET —# & BEAFCHMEZ7E A L. PMas « PMy @
AR T 0 7 7 A NV EBITHINHEER T 5,

3-1-7. AQCC & HMZEIX, PMF & T CMB % HW T, PM 4RO F 5
FEfRMT A& FhE 35,

3-2-1. AQCC & HPiZIT, KRKEREEH D PMas * PMio DR obT (A A B
BBy RFERDY) OFREREZRE 2. PM OMAT — & IS & | ZERIE
R R AT 2T 5,

3-2-2. AQCC & HfHZZ, fbFliks I 2L —a VBT AZ V., EEEH
T RZIREF D PMos « PMyg I 2WT—Whi & R khi+ (RiERE %
Gite) OV ab—va rETVIEYAEE DN 2 R I TS E T 5,

3-2-3. AQCC & BEfZEIE, KREBEELTT D PMas « PMi DR (£ A2, 4
B. kE) PAEFMEETAICLELA Y I a b — 3 L OREREE . RITIIC g
WEEd 5,

AR 41
1% % 158

4-1-1. AQCC & HMZIX, T OHEHA v XU M) 2 ESN-TF—4 DL b
2—%{TH T LT, FHME L, BREOHE - BHEAIT O,

4-1-2. AQCC L HfiFIT., KKBEI I 2L —3 3 VETF ML ERR ST —
X E I - R L. T D,

4-1-3. AQCC CEMFIY, Y a—2FTL, KOS LI TET AR
WV TAT ORI RE OPRE S AR T D,

4-1-4, AQCC L HMZFIL, ET NVOFHAEMELZHERORNET — & LT 5
ZET, REREBEE=4V 7, HA VUMY RRT—HORKEE L E
2a— L. HEHA o _ N OREEICHOWTHET RXBEAHHT 5, 216
FREA~ORIGE . R 1 O T CREE - Ehiid 2P ARIESCHEH A X R Y
DYE KT D,

4-1-5. AQCC & HEHZIE, a1 BIEYEE O F CoE s - g A X b U
EIEHAL, 7V a—LFT7 0, KO/ b LINRNTETICED TAT UHO
PM10, NOy, SO2 DI /3Aii & it R 75,

4-1-6. AQCC tHZIX, ETF NVOFERELNEROT —F L HELE L,
ETIOVOEHENEZ I 5,
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4-1-7. AQCC L HPIZIZ, LSk T M T 572912 NOy, SOy CO,
NMVOC, NHs, PM OBEH A X2 R ZET 5,

4-1-8. AQCC L HMZIL, {bFHETT N EHWTT T TN PMas KLY
O3 DZERI IR IRIE A 3t E T 5,

4-2-1. AQCC EHMZFEILX, 7T VRO PMas O 1 L <& PMyo (257
HIRFE RO LB ANAT — X ZNE L, B SAZHTET 5720 GIS
F—BTEWT 5,

4-2-2. AQCC L FMZFI|L, PM IREEEFHMIICES T2 WHO O A R4 > %%
ZL LT, 77 THEOD PMas KOV 1 L < 1E PMyo (12 x0T 2 EE g5 & 4 51
BT D,

4-3-1. AQCC & HFHZZ1%. PMyo, NOx, SO, & L2 HIIR S & LTz K&IE Ytk
R, I3 OMRERET D, SRAKROEMICET 53R b0
ZDEANHIZ 4 VEE T D,

4-3-2. AQCC & B ZI, B RENE M SN HEDOPEHA v FY %
Hestd 5,

4-3-3. AQCC & HEPHZI%, BRI RN FHh S =& OIG YL O T 45 A
Bk, KEEEV I 2L —ya VEFARFAWCHHT 5,

4-3-4. AQCC & HifHZE, FFRENT~T RO PM EHIRHEEIZ LT
TA T NEHET D,

4-3-5. AQCC & HHZIE, LI EORER AR, FRREBIZHOWT, (5LEH|
BT, B Rre E OB BEHME AT O

4-3-6. AQCC L HMIFIL, KEKIGYIREEHFAE « BET D _EAFEBITI L.
BELLTLEVE DD L, T 5,

HBE - ERS T SR (BRG] - AV = 2 v a vy oy T a— v (R), 4 7 U ET
T U RRIGQEFRE NI L7 n Y = 7 b EGESREE (2 4EK) |, 2020.6.
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37 BHRESEHORZEDKRREED

BEAF B ORI R E OFRER K2R 3.7-11T7-7T, ARITRERRGIEEZF i L T\ 5,
FAEAER DD . XN T APRNE & FERA, W, BB O R TEEMES SV E B
%, ZREOGYER OB, HAMKIL, NEORKIGYE A HEET HBRICSE F:) b

25,

% 371 SHEEOFERAREFLEEORE - EAEXR
. o | SEDRSAREG Y E BLORE - B AMERVICA F o
ZHE | FERAER ) S B IF ] HEWE
A M, PEZE | PMas DG Y& DR | PMas OBREEEEDHE D7 o
HBEIG Y D DAL
PR SEILTTN RRJE=H V7 OIATERR, {GYEEOHE, KK |03 VOCs
HARHR  |[VHYET VOREEE, RERUGERRIE T U A & ERk PMas
PIAT iEig, E¥E | KKRET=FV 7 OFETEH PM SOx
B PEH A X b U O NOx
KLBEE=HY) 77 a s T AOEHE ElEoiab,
AN =Y U TREROANFR, RRIFYCET % 845 OR
N hFa Lo RE AR B U AL PET AEHEICAR BIES KL OWIHI O | PM
i, ARE% | NESF, KEERBEIAEICRE T 2 E/A R OURBIORKET, 15
i OV
n%m4yxy%90&%&%@kwmwizykPMm
LT i, PEE %%ﬁ%:&uyﬁ3)&%%%%@%%%%%ﬁNO )
4) KEJIE Gt R DR~ D RHALEE )38k )
1) NOx I AT DE A & NOx il eh FAtifg Tk otk
e 2) NOy Ml L DU & SEER 7 Hoflf L Ok D
W EERAEIR %K 3) PMas OHTEES D 1a) E075 Yt i DR & |NOx PM
KR 4) BREEEFROM L L FEEERT O BREE AR O HE
#E B) RREREE=4 U > VT, KEIGRIHT
1) FAPA 2 b UAERRL 2) RIS I = b —
Va T IVEESE - B 3) HETARIE 4) RA T
PEEHIE SN - £l 5) K JIFEEBEATL D HOB &0
FUAN (RERFA | ZE - EREORE 6) KXREE=2 VU ' 7{KfHlD| PM
U - HERF - 581E 7) PMuo B30 HTIZ B9~ 2 B Al RE
8) FAEIRF G D EM 9) MM EXIKICET D
A FEHiRE S D5EIE
HHH - BRI HER
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4. NPT STYaITE T HEBEEDOES

4.1 RO HFOEBER

ANENT KRG GE B B CEBESHEMBE O SR 2517 C& 7=, ¥ 4.1-1 1%, 2000 4-LLp%
DER TR Z ZESEINCE LD LDOTHD, RETIE, ZhbOEHED T4
HEE L Ea—3%,

[ £ (20005 L) |
ZENE 00|01[02|03[04(05[06(07|08[09|10[11|12[13]14[15|16[17|18|19]20]21
WB: AQMIP UNDP: IKEBMI BB ADB: TA
Bk ARBREMPRR-F 77 | SHEOEEXIE
SEEE AR LS. SED WB: AQMP WB: CASE
b mE [k BAREELEES, BEOR WB: CASE (&)
EXE. BN ADB: TA
B UNDP: IKEBMI [l \B: CASE G&fn)
o ARBREEEAHET 2R OBELTIE, 82 ADB: TA
- Pak: (g CCAC
UNEP
RABEEL) | AU ROHE, BB CMELE, & WB: AQUP WB: CASE L
- . NORAD WB: CASE (&1n)
v b, 7RO - ADB:11?A
JORITON R OB, BENE WB: CASE
HEtH (o b BEHAAN VN, BEHREMOBERIE. 4E03 SEHC
it NORAD
WB: AQMP WB: CASE
ADB: Brick Kiln ]
IIDFC
BEERER (LY HERY) ADB: TA
HEH BRI 3R WB: Cooking
UNDP: IKEBMI [l \VB: CASE GEfn)
R — R WB: AQMP UNDP
BBELR (BBE, 4—FUF>r) ADB: Dhaka Clean Fuel ADB: TA
RAEE D | KSIBEE WOWBE, HEHTICED (y3ab- norAD [  rosi e
V-vay yayRTHIE, B h Bt ccec
e WB: AQMP WB: CASE ]
RENOH| oo S : I
g [FNT S OWHAR, BHERED — — SNDE
ADB: TA

we [l AoB [ JicA zoft: [l
B B VERK

4.1-1 NEOXIUFLEEESHNDEEEDETEIRNRT

42 EMHEEOFEERREEHMR
4.2.1 World Bank

HARSRITIX, KRAMRERE 7 n Y =7 & (CASE : Clean Air and Sustainable Environment
Project) % 2009 47> 5 2019 -2 520 L7z, MUMIOFIE TIX, 2014 4 12 ARICK T 5T
ETHhoTeN, 7uy=r NERTICKERERNEL, ZORR., FEhiHFE 2 KigIZ TRz
S,

CASE Tl&, EMIMZ AL EIE L LT IRFOUGE, flEFE EORIGE DR, FIEOE DK
2| nBFonc, FLT, 2O MIBEZERT 72O, ZOOHFMEE T4y T DX
RSE) & Xy DB T LHBEOLEMEDN ) NRESNT, 22T, A EE T4
v D DORZLE ] OF TITONIIEBNE & 2 OfREZHEHT 5,

FALARE T4y DORKEE] O TS, FLAEE LT Mo RS 5 EREA =
TFTOE AW T v I ORK[YGE) BT v, BARMIZIZ, DUFOBENRE S
77
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> LVUNRBIZZ V=T //my—%8AL, Yuv=7 METETIC
(i) BiIKEOHEH &4 20%H 11T 5
(i) GHG HEH &% 20%H1 2
FREO T BAEEZER T 2720 OfELE LT, TSR ESHRE S iz,
> D7e b 2 Oo0F8M T, AR - TR T AV EEHT D,
> FIFERRE & OWi#EL2E U KRG IEEZ R L, NEBMFICRIRZ RS T 5,
> NEOKRKERET —2 52t 570ic, £=4 ) 727 —var (FRERNE
) ERET D,
> L UBBEEEEZ L, NENBOEREERED,
> ala=b—valrXyrR_X—UEFEET 5,
1) B> Y FOEBERE
(Vo HBIZ7 V=T 7a =58 AL, ()R -IRWEOPEHEZ 20%H KT 5,

(i) GHG HEHi &4 20%HIET %) OHIEICH LT, FEiEBRH & LT12 DL o HEL K
BENT, EIFERBR T, REBEOBREMEIN 1 >OZTHWL, VD11 DETY U —
YT uY—=nMERENT, 2V =T 7 ) aY—0RNFRIIKRO EBY TH D,
> MTHIL U HZE (VSBK : Vertical Shaft Brick Kiln) @ 1 %
> BRI 7 7 %1 (Closed Top ZZK : Closed Top Zigzag Kiln) @ 2 J&
> [EEEZEA 1 (FCK : Fixed Chimney Kiln) % ZZK ~Z5% : 8 J&

N7 T5 v 2 PR SERE#2  (BCSIR : Bangladesh Council of Scientific and Industrial
Research) OFHMIZ L5 &, T D DRERNRZET, 30% L EOT= R L F—2h3 L 70%LL E
DIGGEANRAHERR Sdv, SO DHEH LAY 80%HITH S 4172,

TuYx/ FTHE, ERO LV HEOFEGERBRICNZ T, UL FOIRENEE Sz, T
ZHOIEEOMEE A2 RIAITIB D,
> KKUEHICET 2 A\ EBUS ORE S DOREEE

BOROTHT, KOVER: - #ifil - JifT A 1 =X L Di#k

JREIPRIC Db a3 a = —va Uy = O FEE

Lo BlER 7 =BT 5 7 Y — 2 TRV —ZNERO @O EIFE A OE i
. RREEICHAT 5/ \EBRFOREIDEE
NEBUFIE, KRB Z —{b L, DoE OKGEHITKT 2 B0 fLA D Rt 2 fefr 3
5H7=®1Z, AirQuality Cell (AQC) EIFEINAHT=72 Pk AR E LTz, TD=d, 7'u
Y=/ BT, AQC IZkT B AR — F AT, Fr Y R ARSI, AirQuality Wing

(AQW) Tk LIF &7z AQC 1ot L TUA F RN T,
i REREBIZE T 2HANM R R % "D D72 O DRE I BR%E
i YA XU N Y R T ) 7 BAERTFSEIEG. RO UAEBICET 2 i
ERY I
i, KRR B e bR DIEA
iv. 7Yz hTREINTC 16 ORKERFEARME R (CAMS : Continuous Air Monitoring
Stations) D75 [fkX

TaY=l hEEUTREAZM ESEZ AQW X, 7r Y =7 hOMMFIZ, KRE=H

Vo7t 7 =2, RIERARLVA—FERITTEDLE Do,

» V V V
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DoE X, Vv ¥ =27 FZ&@ U T, 13 OFEHHIT, 16 O FRFEALNIE 7 2 fif 2 7 2E0
BRRZEMRR Yy NU— 2 &SI L, WAL TS, REERR Y hU—27121F, 156 DEAN
A NS 25 I (C-CAMS : Compact CAMS) & & £ 5,

KEERR Y NU—21F, Xoh, FIYoHoy, A= AEFuls, lEEOF 3
v NI T L EHOIZNFENRTYL BOT Uy e, JLERHIEO S Ly B EETeT T
DU A M L TV D,

REER R Yy U —27 Tk, BIE, 5 DORKIGEWE (PM, SOz, NOx, O3z, CO) 2385
REh, FHHTORKJERBEDHE SN, TNEROETICBNT, T—FBNHAA T4
VAR S TWA,

Tl T, Xy, Favy b TITh TV, ZATOA4ASOHETOHEH T
077 A NVEEFHIIN., F£72 DoE 47 4 AL LD (i) L KEMFIEIT DRI
LEeN RSN,

b. BEROEH. H&UEE - il - BITA H=XLDEIE

a7 T ANEORKEED T2 D OF|E K OSSO b 23 Tz, B
RE9IZIE, 23 AOERE NS 725 AQW DORENE & 5ifl, KEIHEYBAIEYE (Clean Air Act) D3R
E. HIRFERNER & ZAi 72 RK[RE=F—. KI'DoE DRK T RORENT N5,

NEBFIZ, K07 V=R o HEELZ B L TRV MAZRIE L, LN OXREZ1T-
oo 7BV s NTIE, 2014 FEICHEH ST H O PEHIEHEDO KRR LT H RN TD
iz,
> VUHERET) =AML T D0 ORMESK 7 L — LU — 7 ORE
> XDV HEOAFERNRA Ry M) vy B 7O
> LU RRBEEOWIE (BIEDEHE4 - Brick Manufacturing and Kiln Construction Control

Act, 2013)

c. LEAIChI=daZIa=r—avdFryoR—CDER

IaTxl FNORIIE, TaT e METHR A =T F 7 2 S5 720101F, — %
DN~ DEBENPIEFICHETH D,

2014 422, DoE & DSCC, DNCC %, 2= a=/r—3Ta ¥y o X— 2l EIZBG
L, 7ev=7 MIBZB L TF v o _X—2 &k L7,

d LUAEEEIZ—I2HEI1T59 ) =2 TIRILE—EOT VEATEADIEE

a7 NTIEANEO LU TEEE 7 X —2K T, L0 )= TERALXF =D
EWEREAZRE L, SEIERFFERGBEICN L —=2 7 LR ZRMT 5729
(2. Lo B g > % — (Brick Technology Information Centre) 7% L7=, & 52, 7
0y el MEINICTE TIZ LR o 7oy, FERER L o 7 I 2 B3 2 F55EEE) 1T i
7=

EikoFio s, Yav ey T, Lo EE 7 X —TOIHEYER A ERE L,
NEBFOKRKEBRE ) 58T 5 Z LTk L, NEBUFIE, 8k L7ZBOR - (54 -
B O LY . BT, 2800 DL HELZKETHZENTEXHLHITR-
7=
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@ 7Pz y ol

a RKREEEICE. HESh=2HEMNLET7 To—FHARE

TuY =/ FORFTIL, 2 DO FERRKIGHIR (Lo T28 & EgE) & Mk o
FHEE (BREZ - SHMR T & H7 FBRIROMER) IR AN EbE o, 207 7r—FI2k b,
WS OPOMEIZET L2y, 7 ay =y NOBKRIR ST +—< A LFER B
5L, P TRE R KRB B A2 £ 2 720121, 20X 9 s S EMaE 27 7 a
—FNEETH D, BRI RR & LT, & & SREE PN ) L CaiE U7 g0 2 AL
NHIT D,

IuYxl T, EMR L E 2 —aEE | SEIERIEEICHET A ERE AT 2
LlCk v, FIERREREIX, B2 ¥ —0f B E KRKOMEE L0 < BHfE L7,

Tul el FhOGONTEEERBINL, BEO® s F—07 Fu—F LH TR O
HMEIZTDAN= AL EHGT 2L LVDRBRREKEHPITADL. EWVW) & ThD,
b. XKRBEDENLEBRZEOHH-OICIE. BER. HE. ERE~NOBREOHAEHEN

BE

FATIEE ) DR AN, G5 BHI O A, RE CEFE TE 20T — & 1%, FBEd EE2 K
DORZEHFHORE L EEICB TS, kb XH2ETH D,

a7 hTIE, BERTEEEGOFAE, s8R, Bl OPSHAOUE, KadED
TODOREDFELE e EOGHTEEEMAEDLEDL Z LICXLY, 26O E~DORLZFK
T,

IaY el FORIINZEY | ZOHEOEGWEDHESL S, NETOR—RAT A T —H
AT TANT I F ¥ DRABITEN DT T/, L KRB RGEE T 0 7T LD
BIRICKIT AEMbE E o7z, ZHUTE Y | KEEAREE Y 07T Mk T, RRUCET
DHReS) & B SO D 12D O/ IR R S B ik T D A INED N S T,

c. APy pEATIE. O FETROMNEEFREOERENEZET ILE

"Hod

ZuY=7 hTIE, 16 ® CAMS EAINTZN, U XD, AQW OEHL L ONERHE
TNRER D ZEBHL N oTe, 2O, Yav =7 FEfi==> kb (Project
Implementation Unit) 7°5 AQW ~DE =X U > 7 A7 —3 a > OR[N,

IHIZ, BIMOESHETIE, 7BV =7 FOETHIZ, AQW WEHT HE=XV T
AT —va vk 5 DBMT HFENLTHR T\, WURERA Y v 7ol T=4
Vo 72T — g COBBATENTNIE, £F=F ) o PR T—3 g VITHERTE RV, £
D=, HRSITF— AT, 7r =7 FOKTETIZ, 2D OEH K OHERFE EERE ) D
MEEZEEL, FrrfEREH OO ORIV RO EITo T,

FEROBEMEB T, &7 ¥ —HBEICBE S 2 E MRS BLO BT K OBEREIC X
%, &7 2 — B OEME LK O BIRE ) & L 0 B ISRl 2 L EN H D, EHOBEG
B, BEIBRRFHEIC - TIER L, 7 r Y= FORGIEBEIZBWT, 7Yryxy hayv
A= MTHAANZ TR B2, a7 FNEix=y F TRV S 3
HYEIE. R 2R E O LER S D,
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d. +oICBHESNERETMIRTL

BEOMY FICRTDEME LTS AT L, 0P =7 bOTA 7 A 7 VOHIHIE:
BE (B FEAGCYE( 72 & O BERE) TRRARTAMEN D B, EEE L FHEIC I, #Ye AR E2E
DU THMLERHY F-7 v v =7 FOBRBERC #@Y) e _X—RA T A4 T —X PUIE S,
FIATELEIICRS>TVLZEHHETHD, ZHIZED | MEDOR—ZAT A RFE=
BV TT—=EDORREICLD, 7alc/ hOYF LY « TL—AT =7 Yy A
Dl — 2 —DOERENRENRICIZ B D,

B) 7aCIY FOEE

HAL AL 4y B ORKSEE] OF T, Hix RIFENER I, BLFIC, 20RO
AR5,

a. CAMS

FT=H VT AT =2 arDFy NU—7 2 HBEST L2012, 13 OEELTHIZ 16 O
CAMS MR E STz, B, Ry NI =2 ZILKT H7-HIZ, 15 D C-CAMS 73 A
Iz,

TV T T—ENG, Xy I ORES FHORKQERE L, FE¥E L @EORREITH )
DHT | ANEBINFORFEIT O Dk REBORIFEIC LD | RIEICEL L THRNI &30
oz, Fo, REKIGYRT &6 2 MM OB G0, RIBICHD L TWbHZ LB Lo
77

KRIT—ZDHFHIZ LY 4 DOFEEETORKDOIAERIIL L HETHY | FEENDD
REIFYL S — | %MLTwé YA E o T, Eo, WREMIRR A 1E O -EED D O
GRNEZE LW Ebbhoic, ZOMIZEH, RKIGEWEZ P L TW L H/NMER S H T
W, INLERETLILERD D,

b. LYHE

FuYx/ FTiE, BEOEEMEEF LIV b7 ) — T, ElEa X R hRED 3
FEFED U U HENHEI SN, TNHOKEX, 7y =2 MU T2, Bk EEHO
Gk, rAEESRE Lz, GEFT. 12 OFEFEENTERK LT,

BFLWEIZLY, =) F 23134 30%m L, KRKIGYWE O 70% 2L EFI
ST, HLWEIL, GHG EHFMAM5Y'E (SLCP : Short-Lived Climate Pollutants)
P EOHIFIZ 27 5,

VT oS L LU TEDOREIZE T %815 T Brick Manufacturing and Brick Kilns
Establishment (Control) Act ] 723, 2013 4F 11 H 20 HIZES CEIRS N2y, ARMTA OF 4%
HREBTHE0OICE, ey FCHMLEZLY 7 Y —v7p L TofldEs | fRElmic
‘Hfé%%#%é

NEERFX, Vo AEOFAFICH LT, L0 7 ) — 2 efE BT 5 L 5 il oES
RO TWDHD, FTAFHEDORISITELS . RAEARRGTOZENMEA SN TN D

a7 FTH%E LIE O DR BRI LB R R R A I B R v o T, 2
i, 7ey=7 bOIRTE TR, RENRRBHERPFIAGEE 2o/ dThH D,

7" https:/fjica-net-library.jica.go.jp/library/lib2/06PRDMO006/02/data/06/P2M_hokokusho_shiryo_060405.pdf
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c. AQW

Tuvel MEEU TSN AQW X, BIfE, @ O THE T2\ T, DoE @ Air
Quality Section (AQS) & UL CHMkICHAAN DI, MEDOEEDG EHRFETTHTFET
HD,

AQS DREN DEIL, K& &I & 7> TB Y, MOEFCC (%, DoE IZH1) 5 K&AE
ORI R & FRgErTaErEN D, ORI L LD & LTnD,

d. DoE

TrYx 7 T, PRRIBIZEFTORSL & ERAVRERM 2 2 7 v (M1 12 BE,
M 2 BEEEC) OREFRICHR L TRENM T,

HOREHER 7 AN bR E S, WREANE R O € =4 —ICEENAE U256 O T O
bHESINTWS, £7o, TR T RITIT, AR ZRMERHERR & B AT =Y R
HEEMDSH O | FAESE PN REREF 21T TN TED, THUTKY | EEREGKS
DHEFFIZ LB AMBRRICORN D Z ERHIF SN TWD, 7o, OB Y 7O 554
231 5 DoE DHEANHIRE) Zi8fb T 5 721, mirdE@E b EA ST,

e. AMBER

DoE OIkEIX. / VU = —K&MWFSEHT (Norwegian Institute of Air Research) & O#/INRL 1
WE DYER & AR TG HIE BT 2828 U T, KT —Z OO aiTv, K55G
DFE & 2 DIV 2 BT 5 WENEIZE Hivic, £ D72, DoE X, /i Eene /15
FHEITE S L LTn5D,

NEBUS & DoE OB OFYSEN, vy =y hoOFEgE), 7Yav s FOFEHRED
TR, WS AE R OB L HERE L, IR OPEERRDE=H ) 7 R&I5 Y
Bilk & 5p R o FEhi Z gk 27201, HEE=Z T,

f. RRBEMILEDESE

AENTIE, RETGGORG IERE BUTER Y fHLe 7o D OIEFRDN 20, KETGRRDFR & 72 50
oD % — (B OFEEE 7 ¥ —72E) 126t LT, BAOBORCBSI N ST
LOHRTHD, ZDIH, RKEFREZRLIEL, L0 7 U —REERIZE L FRITRK KR
N—2ZOEH & H T EIREROR G4 B L7 KGR IRV DR B 2 34% L 72, MoEFCC
X, ZOFEROEINEZHIBEL TS bR H1EEEITo T2,

TuYxl MTEoT, ¥y fioRKUGHENEZEIND Z LT Ten, LHEE A
OO 06T, RRIGERO L-uid, mESFEMZEEL TWe, L7zl ->T, 7
nY s MI, ¥y IORKEBEEOBEORELFOTZ LI LT F 2 L9,

422 ADB

ADB %, NEORKIGYARICBEES 5 F 238 s LT, #E 20 F/MiIc, LFTD 520
Tuvxl bEEBLTND, 2095, 2021 25 F o [Strengthening Knowledge and
Actions for Air Quality Improvement] OAFEE & K EIZIR <5,

»  Dhaka Clean Fuel Project (2002~2010 4F)

* Industrial Energy Efficiency Finance Program (2011~2018 %)

e Supporting Brick Sector Development Program (2012~2014 4-)

e Financing Brick Kiln Efficiency Improvement Project (2012~2020 4£)

e Strengthening Knowledge and Actions for Air Quality Improvement (2018~2021 4-)
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(1) Strengthening Knowledge and Actions for Air Quality Improvement

['Strengthening Knowledge and Actions for Air Quality Improvement| 1%, 2018 475 BifA &
Nie7my=27 BT, 2021 4 9 HIZET PELR>TnD, AZnv=”7 ME, ADB O
Knowledge and support technical assistance (TA) | 80 T2, N[EZE D75 »E (B a3,
NFR2AZ T4 VB RXETL) TEEiSHTWD, Yry=7 MO HPPLEREIN
RaFR 42-11T77,

AK7avx7 FTE AEORKERFEOBUR Z R T 2 04 T < | RREREOUEITH
FERBURTES | MU ORE & 2 OB ANITMER NMTB R, #H L ~L TOITEFHE &
VBB ETNEA D= AL EFGTDHE LTS,

i 4.2-1 Strengthening Knowledge and Actions for Air Quality Improvement D&

HH A
H Y Tu Y=y FEEEICBWD TRKEBEA~OE G 2, KRB UE S
o

pR L e | [ 1] BITEO RGERBE ORPL & E B O TR TN S 15

IEEINE < FE/RIREINE >

a) HAEER LOE AT OBEORKERE ORI A, JeHiA > R | 5
AR EFEEES . RREFIEDOR—2 T 4 O TG+ 5

b) & _H#HICHE L= 2 ) SR T g U AE L MR DTE
FH EHERFE L 21T O Mot OFSBIICHE 242 4t3 2

c) AT LN DIE O L Mgtk RHmIC BT AR AT O

d) BUF., BT 2% —, NGO, &RiEE & oM s & BURX 6 4 W5
%

e) FEHT X N EATW, BEiER T 0 7T AR ESE D

(AR 2] RREREE O BT W B 72 B0 T R O O il 3 KL OBOR

A7 a VNFHiE D

< FERIREINE >

a) WUIREMNY Y 2—2a v EBRET S AR TE AL HIRT<O,
TRV =R L PR O 72 O el B S AU 72 SO0 C s B i i B
& &)

by LW V—rieTy /)ay—%8AT 5012, B® EMEEOE
BAZE, BURKE, Hiiis, B X O OMOMEZFHMET 5

c) LD KRKEREEHIZBEE L ZEIN L~V OERZIRST 5

d) BUF. RE., BLOGEEZG L LIcHEY 1 7 T A ERRT %

e) RARBEEHOBUR & HfTCRIT 2 REORER %2 BHfigd 5 7=z, FE
ZE4 %

f) BIFRMEE L BUF R L ORM a2 — W — L OEEAEET 572012, 5T
B CE 2RI B D 7= O DA 7 = 7 BT 5

[HicER 3] RGeS E A SO TR L~ D7 U — = T {TEEHE

TER S D

< FERIEENE >

8 TA1%, ADB OB#%& FMBEIC L 27 vy =7 o, fEHOM E, im0k,
ki I OREEZ B E LT D,
https://www.adb.org/business/how-to/what-adb-technical-assistance-ta
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a) HIEE, B, RO 7 UV —r =7 TEEkE &, BET 5 RERHOR
B 2 ERT %

by 7V — T 7ATEEHEORE KT DR E B L OMB T 21T 9

¢) BMEOHETT DA LT 4 T L BEPFEA D =X LERGHT D

H i . ADB

(2) Financing Brick Kiln Efficiency Improvement Project

lFinancing Brick Kiln Efficiency Improvement Project] 3. 2012 7> 2020 412 506 S AL
le7my=l NThoh, 7uvxl MITRO 4R AELE LT, FEhis iz,
A L BUFIC L2 RV X —OBOR, I, R OTENGHE O E
BCR 20 =X RO @ L AT BT D GO & E R EORWMEF~D B Y

AR DU

R 30 R 722 ADB = — o D 3l
SR 40 JeiER) 22 A OAFFEBR 38 O HEE

Lo Hv s Z—%EET 572D, DoE & Bangladesh Bank D[ D B 72 BEURTE R 28 1 —
VERME Tz MEEIZAI Th o LR RbN TS, — AT, FEALFEEDOT
2D HBRI °ALFHERF (PWD) 728D L0 < OFIERRE L EESAL I LN TE A
Mol Z EMETH -7, o, PRI FEhHE & LU HERAE DT RAXF =D E N
CHBEANDVEREZRHTE D0, v = ERRTORWE CHIN 7 m =2 b
FHMINDZENEELNEINTND,
(3) Supporting Brick Sector Development Program

l'Supporting Brick Sector Development Program| & 2013 42> 6 2014 4R IC 540 S vz 7' m
VxJ N CThAH, TVl NITRRO 4R EEE LT, EEIz,
R 1 BUSOEWINZ L o TSP OBOR, Bk, 17BN OSEHE - $R47
R 20 =X RO @ L AT EO TG & S EAE ~DOFESHR DRt o UGE
R 3 ZhARAY 7% ADB Rl O FE i
BSR4 Setmit) 22 AT ORISR BE 78 D HEHE

Zo7u Yz MITGHEORE, EeFEORIL., Lo TEOEE SR ORHL,
FCK DBBERIBEIIZ X DSBS B OR/IME, Vot 7 #—Rlin— R~ v 71ERR,
Frerlae7et 7 & —BUR L B OKE, B LWEEEIFOHEEZ B L L TER ST,
WHNE FCK 725 ZZK ~D#sffi & Z U fE D DoE DAEFHEIE A F— A DIERSHR A AR 3
@ Performance Indicators (23 £L TV 22y, ZAUIERFP CTHIBR S Nz, TOHABIET oy
=7 FORMEHRNENRE A T DL HEIRES N2 TH o7,
42.3 UNDP

UNDP (X, NEORKZIHREXIRICK LT, R Fo7ay =7 haEEL T\Wb, 20
9B, 2021 4EIZFEHE STV TEnabling Electric Vehicles (EVs) Adoption in the framework of
Sustainable energy based Transportation in Bangladesh] D% 2R EilZb <5,
e Improving Kiln Efficiency in the Brick Making Industry in Bangladesh (2009~2014 4£)
e Enabling Electric Vehicles (EVs) Adoption in the framework of Sustainable energy based

Transportation in Bangladesh (2020~2025 4=)
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(1) B> Y FOEERE
[Enabling Electric Vehicles (EVs) Adoption in the framework of Sustainable energy based

Transportation in Bangladesh | i, Global Environment Facility ¢ ['Global project to support countries
with the shift to electric mobility] ®*?O~7 = —X2 D FCHESN Wb 7nY =7 hThod,
AK7vP =7 bORPRLERIEHNE LR 4.2-2 1077,

AK7wy =7 TR BREHBEEZHEES D 72O OB ORlE, TEAT —va
ICRHFEE 2R T 720 DREORES ., o 5w 5 BERE 5 5 EiE s & ae /I BR%E o FEht
WTESINT,

i 4.2-2 EVs Adoption in the framework of Sustainable energy based Transportation in
Bangladesh M=

HH A
H Y R T2 = L X —BOR 20 U7 AR R B Bl ~DOBAT, K OER HB)H

DEANMER KR —ZADREBEAT —a v HEATHILITED

FEEE P O GHG HEH B OFIEZ FIHEIZ T2

G i Ik Xodi, Favy NTITN T Ve KOEOMOEERF T

ESAQLT )] A. ERIEFICR T AIRRBEFED - O D 3L X — EREOR (X E®E
HAEBAT— g V) L 0%
FRICUUTFTOHEBICERZEWT, [KREFZAXNVLF—T L —LU—T DR

%T%Eéﬂkﬁ%\ﬁ% KOV OMOHIE FO X v v FAITwHilt %,

1. Rt r[RB7e = R X =TSNV REA 7 T O

2. B, AT 4 THERSE, Bl B, EEEEE FUve—2
R D FE T A ARHET 5 72 D OIFR R Ak S 72 ST B3 2 BUR & il 4
7 g VOFPHE

3. Ny T U—oEI, FRH, VA7 EORE~DO/LE

B. BXHEIEABRAT — a LA ER I L& BE
R 7 % —DOBREIZEITH VAT V' a—F &ET 5,

1. 7V RO REBAT—vay, Y—TF—FKEAT— a3, HAEA
BT R F— ZRAX—ZhEA~D AD AR, BXBAEHEDZ A
\ZHSWT, Ml (X B, Fav b TTL, JvF, TV ReRYE
OB S LA, A5, BATHIR) Z5ET 5,

2. EXHBEDOFTBAT — a VNIMBEREMERET D720, Tlfal
BT EBLATREMER A 21T ) (HWERELE LT, B OREAT — T =
YINEIENTWD)

3. #H & EATHIR O S AT A, KIRE TR A RE R = R VX — %
AT BHEEOFEREICXHLT 5,

19 TGlobal project to support countries with the shift to electric mobility ] 1. BEZé& EEIC, EBAH
B2 RBBLICRET 5 2 L I2 X » T, RRBREOWE L ILAREB~DIKF 2RI 5 Z L &
HE L TCnWh, 7=2—X1 T, 77V 0, TUVTKPEE 2707 AV, )7, TH
RiHilk D 17 DECTT e v =7 MRERS N, 72— X2 T, NEEZET 10 2 FH (v Fx
T TVFE TARST ANE Y FamPT, T4V TN, AV T,
77 ) BBIME i,
https://www.unep.org/news-and-stories/press-release/gef-global-e-mobility-programme-help-developing-
countries-go

https://www.thegef.org/sites/default/files/web-documents/10544 CC_PFD_child_projects.pdf
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4, Frftrl e BREBEANY o —F = — 2 L &apEs (51 : e-Mobility Trust
Fund, B E 7213 H 0, LR BB EL YT 7 24 U OREBHIE)
U CEKHBEZ BT 5,

C. EEIE L re/iBAs

T HHWH LIV S F I ERERSMmICE N T, B HENE

D ONTEAREST D, BAREITIL,

1. BREBHIZEMRT DEUM, H7 BIGH, REOA L —%—1Zxf LT,
FARRERE ERE B ET O,

2. HENHEER, ARFE, SRR, KO — B ARSI HHE & FEhi
T 5,

3 ERHBENHEAHET 27 DICHEREREFRE L, ElEmO 57201
&R TG 21T 9,

4, FTERFERSREHEDO 7 — S LE (BER) TEEVT 470 7T 504X
VRRT =T Vg v T A~DBN,

Hi#i . UNDP

424 JICARSTP

ANEBUFIE 2005 4, HRERITOWM 2153 C. ¥ v DEHEZxISR L Uiz & v BERTiZsE
B EHE] (STP : Strategic Transport Plan for Dhaka) % %K€ L7=, STP TiL. 2024 4% To 20
O ASBBOR PR S AL, AN AEHEEE S A7 A (BRT) 3 B, M OVK & i ik
(MRT) 3 B0 A5 110km OFBH AL @S AT LD F v v U —2 L &FF 330 km DOFR
T O E B O FE i SRR & L CiRR S v,

MRT6 5#% (JICA 2334%) & BRT3 5 (HFRERIT L7 U7 BARMITASHR) Tl &
D STV, D OBBRLIA CIIEE N o Tz, £, Z v W HNORMET
I L <720 & DETHERRANS Tld, KB =2 — % U U ORI ED Ll T b
W THoT-, 2D, STP ORELNKLEL Y JICA X, X v BT A @IS F
HEkET 7' m =2 b (RSTP : The Project on the Revision and Updating of Strategic Transport Plan
for Dhaka) | %. 201445 H /5 2016 4F 11 H 12506 L7,

1 7RV FOEBEAR

RSTP Tid, # v W, HVT—VR <=7 A0V Ay IR Fov gy
DB N U VRN D IR DRy ARG, BRx AN TO L, 22Tk, K
RERBEICBE T DG H A 1R 5,

a BEBFEOCEZREH

KE > DHIEO FE72 @ FBIX, A— A BFHE, v~ A 7 u "X FT v 7 RNA
RERR BT —ThD, K 42-1LITRTEOICBEFHE (30%) 04— h/31 (40%)
WZHART, AZZEEE (11%) O EDDEIGMENZ ER3bnd,
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4th,
(90,358), 14%

EE3:: N
rSu4, (193,684),
(32,511), 5% 30%
CNG
(31,228), 5% \
BYg—,
(18,577), 3% 7’
INAE=N
., (21,983),
3% A—bi3A,
(254,830):
40%

Hil . X777V o[l y AR E GG Ve 27 b7 7 A FALER— b (FERH
AN SC)
K 4.2-1 KAy H#BIZEITHHREZERDES (2001~2013 F)

ANETE, BEESERAZ2METH D720, B2 Uz BB O AMHl 217> T\ 2,
T ORER, R U OFHLE T OB GREHIE, 2010~2011 FLAREIZ I ME 23 7 H i
oo BEEENRDLZVOITA— F/31 (Motorcycle) T, RWT, AFHHE (B& v, ¥
—7 wA 7 unR) Thb,

K 423 REVHMBIZHITEHRERDEREH
2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

Motorcycle | 9,007| 8,987| 7,798| 8,305|13,362(17,117|14,520|23,834|24,675|31,239(35,195| 34,198 28,086
Taxicab

731| 5,090|12,647| 2,634| 1,059| 659 235| 1,909| 2,741| 7,132| 6,135| 4,791| 4,203

/ICNG

Car/Jeep

IMicrobus 9,272| 9,963| 9,667| 7,863| 9,803|12,579|16,802|20,800|28,632|26,918|16,688|12,100| 12,588
?I\;Ijisnibus 2,266| 3,622| 1,826\ 1,434| 1,457| 1,252| 1,546| 1,332 1,584| 1,579| 1,665| 1,342| 1,079
Truck 1,504| 1,745| 1,640| 1,640| 1,830| 1,611| 1,562| 1,423| 3,846| 5,290| 4,281| 2,838| 3,528

Ml : N7 I 7 aElF Y DHTHRERIEHBE ST 727 hO7 7 A FALAR— R~ (FER
HmFn30)
b. RRIRE~DET
< UFiy
X2 v [T THREMERAmWZ LD, FERZBEFEDO—D2 Lo TS, —FH T,
U &3y ORE R EFTOM EEEEIC X 0 BN EL L TV D L LT, EEABMBER TO
ELTMEEIE I TV D,
< UFx T ¥ N - Thela
U "o Thela (TEENLL D EOMMZESIEICZ, Z< OA2BFIHA LTS,
2y BTHNTIE, K8 THEDY F U ¥ NUNEFEEIN TS, Lo, EHO—RHER2-T
WD END, FEARBHLAR COETIIEEI TS,
> BFEHHE (8Xr, V=7, w4781 X)
BEHEORGEEHIIF ML, LBl Es K E2oTWD (2013 FO B
EBHCKR19 T 3TAH)  BEAREOEENEALTHDLERO—>E LT, KT A (CNG)

58



HEOBANRDIT b D, RART AL, NENTHEES N TS, YU AT~ T
FEINEN,

ERTHTE OB & RRIHFY DAL 275512, 2009 4E7> 5 BIR 2 5% U Clig A B[ O 804
PHIL TS, BB, = Y ORECA R L1205 U T 100 725 600% £ TORERL & 72
STEY BREIZELOAA 7Yy REIIEBEIN TV S, 2009 4FORABLO5] & _EIF LI,
HZ A BEOF BB EEITRD LT b,

& A=A

A= F A1, BEIBICHARTEMTH Y, o, KEBHRORN A= 2 THETH
BEZR720, WENEE - TWND, R v I HIkOFHIEREE I, 2000 40 9,007 B 5
2011 4E121% 35,195 A &, K935 (TN L TV 5, 2011 AELARRI, BRI 45% £ Tl & b
Fohi=Z Lk, FERERE IR L7223, 2013 EOFREEAKIIN 2 7 8 T4
Ll RRE LTERIZZ W,

S N4

N7 o 70%, BWEEICR T 2EELRRBEFE Lo TS, FlZIE, 2004 FD X > 7
EFay NTTLOEMEEONRERD EL NT v 7B 0% HHTEY ., losgE
FEORGITIFFITD20 (BhE : 3.7%. WE : 65%) . BUE. ¥ v B HiNOAZ @ &
BT 272012, FHRISHMNOFH% O304 E T, M7 v 7 OETICHIREZ T TV D,
> NA e T =N

KA DI TIE, WAL I =AR"ANFHERNZBFEO—D2 L 7> TIN5, 4.2-2
VR KD ICTFEOHEINAE, BEAED AU 2 T\ 5, ITFIE, REHE OISR
AR O 72D CNG /S AR, Wik ) 23 @O EEi S A 2 BEEE TN A OB ARHED B
T35,

12,000

' B Bus
"_ o Minibus |

10,000

§REEEE888:8%¢8

H . N7 T Ty 2l DT AZEEIEE UG e 27 bOT 7 A TV R— b (E

FSHTY IS
K 42-2 K& wAHHEBONR « S Z/NADOZHEE (2001~2013 &)

<> Human Hauler
Human Hauler (%, /N2 L0 /NS R AR EFED—D2TH Y | FIZ Tempoo (10 225 12
ANHD) . BondhuParibahan (14 22520 AH) . 7, Ty 42 (400620 AH) ©
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47 A4 TOHEMMNETL TS, 201443 AET, # v hifiRNOEITEHIZ 1,733 6 TH
%
+ A—1rUFTv (CNG)

ANENZIE, B 2FEOA— N X0y B350 | AMZEFEEOF CHE AT 25T
W5, —OHIX 2002 FLARNZEA ST, RXE—F 7 U —LMHIND TV Vo Prd
NE#OA— M) X ¥ ThHDH, 2002 Fi2iE, K4 TEPETL T\, ZHoHIE, BUY
DHELE L= KR A (CNG) ZRELE T4 — R U % ThH D, 2013 AT, K¥ v
7 M T 23,500 5. A v IR TR 14,000 EOA— F U F U BEFT LTV D,
< Easy Bike

AR, H LWAZSE TR & LT Easy bike L FEEN D FEEXOBEE Y 2 v BAHML T
W5, HEIZEoTIE, 40005 6 AOREN—EICRHETE L7020, EENL, LiL,
Easy bike (I VM & LTSN TR0, E{TLTW5 Easy Bike (T4 TEE & 72
%

c. T

Ky ATHOIGBE 7 X — T, FEROFHEICAT T, xRt 2 FEliL T\ b, KRB
BEOBE TIX, 2014 4RI, A & KRG OHIZ By L L7z DMC &2, 72, K
REREOUFEL Hig L7z STP BN HEi S/, STP A T, dERE LT, ¥ v I#
HiEZ%: (DMP) & BRTA 7%, DoE & Wf) CHitte~ == 7 VA2 VER L, 2 HEE Y & Ehi
THZ LIRS TWDEN, BURIZ, A R4 VidEkES =t Bk 1348 +0 &7
S TW5,

2 7o Y hORE

RSTP /%, 2016 4-8 H 29 HIZ, & v WHSHiE O T H~ A X —7F & L CTEFKR
Shiz, ZHICX Y, MRTL5#tE 5 BHRICH JICA OIHENBRLA v, BIFE, A ek
EOBEERNHED BTN D, % 2 BHRIE 5 B (REE 185km) T, 9 5 3 #&Ht (MRT1-
5.6 ) Z. JICA BNHMEHTHEL T\ DH, 2022 FEIC%EE FE L TV 5 MRT6 5
1%, & oL A AL SIERER) 20 km OEZRROEKE T, 16 BRARE S NS, 15
BRUTAEER) 31 km T 2026 AED5ERL., 5 BHMIZERA 20 km T, 2029 FED5ERk A HiF LT\
%o AR EESREIC L 0 . ZWIRMEOREFNT 1 T < . BBV @D B AL ~D T — 4
N7 N (EETEOiRM) 208 U7 KRVGEWE OB R ST

F 72, JICA X EEERZGA R v h T — 7ﬁﬁ7m77A%§§waéom%Eu%®
FhInT s b eER 425 LR 426 TR,

& 424 FYHETRERBHEREEICKHT S JICA DXIE

FuTx s NOLH I fiti A E i N
K TR B EE () 2013 4 2 1 ~2022 48 A HTH E i kE DR

oy A (1) 2013 4= 2 A ~2023 4 1 A T e o

K AR A F ¥ (100) 2012 £ 12 H ~2024 -6 H | MRT6 S D%
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K HERHI AR FE (V) 2013 4F 2 H ~2024 4 12 H | MRT6 B D@tk
e

Sy EHIEEHFEE (150

o 2017 4= 6 H ~2029 4 3 A MRT1 SR DR
(FF—1)

Sy DE IS @R EE (5 St
JEEsR) ()

MRT5 5 #¢ b B #r D

2018 4% 6 J] ~2031 4 10 H .
fei5d

B - SRR

£ 425 2EEHXERY FI—0BH IO 5L (MRT) [2x3 % JICA DXE

FuTx s kDLW FlXE BA4h T
A T3 T e Sk AR TR L SR I ZIRE (L) (2). | M5 | 2010 2010
EEIEIRES JRiE
s F3 H T A R A S HR 7w | 2013 2015
Ky ER T ARG G Ve = 7 H7a | 2014 2016
6 BAR
2y HEBTASREREE 1) ~ V) | g | 2013 [ g7

1 5#%, 5 5%

Koy DA WA R (1 58 KRON5 k) YT A1 2016 2018
15 71 HEfi A

=73

5o BT R EE (1 5 | & | 2019 [ F=A7p
5 S

5o TR (5 BRHIALKED | &t [ 2020 [ F=45h
2UUTFT VTN TR

A Bt ey AT A ICT L ey =7 b 7 2011 2012

2 BT TS @RS Y AT DRSO 007 VT Y v 7 a 2014 2018
TINGARN T =7

2 HIE AR EE Y AT LS DD 7 VT Y v 7 2020 FATH
TINGARN T =7 b (7x2—X2)

MRT6 BLE~ R AL N AT AMER T 27 | 7 n 2020 FATH
b

MRT /RO A AL W IR R DT O ODBR KR EXE Y |7 n 2021 EiTHh

a7 b

H B - JICA ABREIRIC IS = FRERER

= 42-6 EEHIERY FT—SBHETOS 5L (MRT LAY 1239 5 JICA DXIE

PP EY AN X BHAA T

A R - FRHIRE kT e P = 7 b F7a | 2020 | FEi
Ky W EET a2y k H~7m | 2021 F247h
[E e A R T e Y =7 b H7a | 2019 | FEfTH
Vv A SE RS A1 2018 | FEf7Hh
NAT b X — Uy T — VERRZE IR H1E 2017 | FE7
T a v hNIT h—ay 7 AP L apiRiE R 4 18 2020 | 7
~ 2N PSR A | 2019 | FETd
HFT = e ATF « T NT 1 5 2 R OB A1 2017 | FEATH
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EFRZe R e Nk 7 e = 7 b 7w | 2017 FATH
7 B AR —F —EEMEERSE (N T T T v a) F1E 2016 FATH
BRMEREHE e =7 b H7m | 2015 2018
VRS 7T 7 L a iR R3¢ 18 2015 FATH
MLZE PR 22 B B & e EAE 2014 2017
HFT—)b « ATF « TNT 45 2 iR - BEfFABSUE F1E 2012 FATH
FE W@

F v F A ERKIE AR E HIE 2009 247 th
Wi N7 T 7 v a g RsiEF¥E 18 2008 2015
Ky J1—F X 3 Paa g ¥ H1E 2007 2016

HiB - JICA ABREH I FE S & JAEMER

425 JICA R E#HEE
JICA XV U HPEEIZ X B REIGGOMBEMEI O -1, HARBENMEE T 5 L b iliE
OB A% LI 2 REEERE L i L7,

= 4.2-7 JICADRMEESZEXDERE

FE i E H4 it FE e
INT T T o [E R E
b2 i~ 7= L B 2013 £~
wrmpsat | I (BOP EVAOR) WAL L L 2014 %15
BT vt R S N - -7
N7 T T v o [ RRE | SR 2015 4 11 A ~
b 2GR Lz Lo A 2019 4 12 A
e N - FREFZE
A TRARIE [T T AR | BRI E
R TR | T DEEEREE T 58 | H 72 8 5E ak [E 2018 4E 7 J]
Eayan P RALA BN O FLEERA | LBl DE A

B« SRR

1) 7oy FOEEAE

EhiShiz7 vy x 7 MIBEEMRECET 2 EAT 25 TH Y . NEOLEHKAR L
HEEHIZBIT DRERL L v FNZ X D KKRIEE ORI EB T 2 HiiTdh 5, MhoEBI
BAN TN L TV D L o HREEE DO RKIG M EHEHHIR O RN, R EDEANTH LD
WX LT 2D OB IR LR, FEMEOE SR ThD Z L IFard 5,

WiEE T, BB OINREL FNER O~V XD Z LI X > T
B TR CTHEH T 2 REVEIEWE 2R 2 Z LIS LT, BADTZHDOREEZIT> T 5,
RE T, B ENEZ AT 5 HHK BAE AT 5484, 1 HKdH7-0 4,000 7 BDT 4%
L7 BT, K28 IR OB &N K72, Z 072 BT Z ik
RECHMEMICENREZOHANCEL 2N EER L TWD,

(2) RRREXEKICEHTLHIER

BH RSO W R FEIFFEOWEETIX, kL v Ao L U HEICE T 5 RATE

Yusib & PM HEHIRE & COHEHENHH ST\ 5,
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DOE (2 X 24 L ARk PM HEHHIREE & COx HEHBED A& 4.2-8 [TR”T, &
HEEA LTS ZZK BT L 7 10 Tl $H 7=V 16-18 b > DA fRiE%E T 38-43tCO, O GHG
PEHI &, 600-900 mg/cm® > PM JEHETH 5, ZZK BT, ERRKK~PEH SN DRI o
B /KAl CPe X du, T OVE G E ST KB I B A F D AR A *ttofu\%:mi FERRIC
3K ZEMINCE 2 2B TP DIRPEE > TWHONRBURTH D, WIZE A S
NTWDIERO FCK B L4 10 FEH7- Y 20-22 b > DA RIEE T 47-52tC0O, & GHG
PEH &, L > 10 5 ESERF OBk HEH £ 13 1,000 mg/mé 2 2. 5, — 5, ITfAY72 HHK
R OBERZEITL > T 10 B 7=V 12-14 b OFRRMHETHY . ZZK DK 1.5 1%, FCK
TOK) 2 5D TN F—hF 2" L, PM HEH &I ZZK B oofEia 1/30, FCK #1o 1/50 LR
THHN, ~—7 v FOEFERIZELBD LT D, SIS L TV 5588 o Tunnel
BE, ARMEEEIL ZZK B0 FCK R E b E W b b0, PM HEHH&EIT Z2ZK Bl ot
1/40, FCK o 1/60 TH 5%,

R 428 NEOZLUAEBRZEDFLIRR
Ly H10F | Ly H10FG | Loy H 105 i
15 Y% WAERO | HA%7=0 0 | EilEY7- N
L~UL | PMBEHE | CO k= D DA PRI %)
(mg/m?3) (tCOy) E(1)
FCK 7 High >1,000 47-52 20-22 31.16
ZZK 7 Medium 600-900 38-43 16-18 55.76
Y ZZK Mfg\;\‘jm 65 33 14 <0.66
HHK 7 Low 20.3 28-33 12-14 4.81
Tunnel %! low 16 50 18-22 7.62

i - JICA, B StE - BRASHT v R, N7 T 7 2 o EREEERE LT 2 15 F

L7z b TREE R - SEREE ¥, 2019

426 CCAC
’%@kk?\@ﬂ'lﬁ@l[@‘/\"~ k—3< > 7 (CCAC : Climate and Clean Air Coalition) (. %5
FmRGG9E (SLCP) ZHIKT 270 0T 2 U TRz L. KRREREOUGE
IZED FLA TV D BUN, BURFEIRER. B3, BAsRE,  RAaiifiko B R — h - —
vy ThDH, CCACIL, LAFZHEBU T, SLCPIZxfLd 5 Z 2 HME LTWAD,
*  SLCP D32 L HIJRHEIE O A & o %
o [EEEDFRHE & ik, RESIOBAFE, SR OREZE L T, B O TE) 2 BA%E - i
b4 %
o RXRNTFTFIT 4 ARHEL, IHFEHIEZETT D
o SLCP D% & HIl T (2t ﬁ‘éﬂ%ﬂ’\]ﬁ!&ﬁw) s
CCAC IZ, 2012 275 2022 % #& T T iE4FE & L 7= Climate and Clean Air Coalition to Reduce
Short-Lived Climate Pollutants 7 2 2= 7 & NEEZEZOHLZ OETE/ML TWDH, LT
2, NETIThbRTnb 7 e Y/ hOREOBME RS,
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& 4.2-9 Climate and Clean Air Coalition to Reduce Short-Lived Climate Pollutants A< 4

b DE

WES1E

A

EFATE A

2018 -, MOEFCC | SLCP % HIJ# 9~ % 7= 8 O el FER) 7 [E ZZ A TEhF
G LT,

ITEN G, g, FEA =L — (LA EI O A E Lk,
FHEYEHE, BELEELET 6 DD s ¥ —T 11 OELHEN
GENTNAS,

BEHEE (V) —o A F~v AR =T, LUHEOFED. EiEE
DOHEH A HM OHPERR) OFEMICL D, 2040FEETIZ, 7T v I H—
R DOHPEHEN 72%., A X 0 3T%HIB S5,

T
o)
S
3

EFR~ LT E—FIVEER KRR 2@ U T, 7V —EWafdEL
TW5,
CCAC OV a— )L 7)) — AW T BTl 27K E L 7=,

KDEFEIf > THEH &N D GHG 2l 5 7=z, 2014 4E0 5
CCAC DA = TF T HEHE L TN D,
RO I Y . GHG OHEHEZE - ZIZHICE 5 L9125,

HFC

2013 42, CCAC @ HFC A =7 F 7T, HFC OA >~ | UG
AES) RSy Wt

BRI &Y, BAEOHENE L EMO TR T 5 LA — FAMERS
i, UEHERS OB L BVEDME ST,

L LE

2017 4%, R rlfe7e L HAEFED T2 DEZHMSE & 563 LT,
EZHIE X, EROTER TS - R, BIEhT 5BORX
Yo7 ROMBSEATE BT 5 Rkt rlREZR L o T AEE DL
REHLET 5L LT,

2020 4, EU IX. SWITCH-Asia @ [Promoting Sustainable Building in
Bangladesh] 20i2& 4 &4t L7-,

FRRIC XY, ko L TN D RKIGRE & =3 L — 5
HI S 4L, F2Ei i a2 X bl D,

L B VR

D EUIK, TYUTROHFRT OT O S v — Ui ISR fLEe 712, 2007 42D B SWITCH-
Asia 7’1 7' AEBIRE LT 5, [Promoting Sustainable Building in Bangladesh ] (%, /3E? GHG
PEH R, ARAEE, LS EOHIEE B L LTWD,
https://www.switch-asia.eu/switch-asia/about-us/
https://www.switch-asia.eu/project/bangladesh-susbuild/
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NEEFIZ, SLCP Z #5722, CCAC @ SNAP A =3 7 F 7AD L Z %1 T,
2013 FEN L LT OXPR 2 F i LT\ 5,

7 = —X —EFHE (ET)

2013 45, CCAC & MOEFCC 1%, EZF iz E T 57-DI2, 73— N —1 v T &
fE L7z, Fiz, N7 77 2 TRR% (BUET: Bangladesh University of Engineering and
Technology) # & 77 a FAF—Anfiksni, FvatirF—aid, ALy 7HL
LEREEMFFERT (SEI) & CCAC DI R A5 1F T, NED SLCP DRX—R T A il Z FhE L |
SLCP (ZBH# T 55 7' m 7T AL BUR, NGB FOT —& LW A SR L, B
T2 B OF|ERIRH & FrE T 5 72O OflEEREEH & Hi iz, Z oA AT, 2030 40
SLCP HEti > 7 U A 23BiFs X dv, HIBCR MR E S AL, M ORI 3 -l S iz,

ZDHTITHEN T, FEREZRE L, IV 5 28I 572Dz, I ik
DT, BT 217 2 —ROBFORIFEREGE X, AR L OBER, 7'm /7 A,
KONA oy hFayey MERE L, RO REMEZ TN Lz, O rfgeErE N & b &
RMEE S, #ERIT. SLCP HI O 1 REZFATEFIEICE L O b, FHEOI 575
B D FERE L LTI R 9 . BRI L 27 b 21T 72,

7 = —X |I—ERHE & HERL (ET)

2016~2018 4E1Z, SNAP A =7 F 7%, SLCP OFH#& L EtmfEdE A HAY & LT, DoE
W DI b OB AT T2, 2=y bEBR L, F 2 KEFHEOREEIT T2,
SLCP HIJk D a2 X7 4 v h~DOPfEZ(EHE L, SLCP e T 2T 720D FL—=
VT EITO, NENOESATEIZEET S0, HEifv—2 v a v TERE L,

MOEFCC 1%, EZFHHZE (2018 [FIZERUTHKGR) D72, WL OOk 5% L L
72, SLCP B EZFATE ML, &g, FEEM T RF— (LARBIOAEPE &k, BE
FYEH, BELFE2E06 >OTEE 7 X —IBIT 5 11 OBEEHEENEEN TN D,
HIEOR &2 52 2T 5 &, 2040 £ TIZT T v 7 I —AR L OHEHEN T2%HI S 4L, A
2 DPEHED 3T%HI S D, HEEEORERITIE, HBEHO Y U — IR A~ A
A N—=T DEAN JERD L 2 HEASDEFEIT OB SR O T A B OHEFRAE £
%

7 = — R III—SLCP BRBE D EfEIZ L 59 R— b (Rkse)

NEBJFIC X B EHE 0 EKFE %2517 T, MOEFCC & SNAP f =37 F 7%, SLCP HIIE D E
FATENGHE O FE M OFRFE % BT HEEFE 2N Uiz, EARET H5EBR (NDC:
Nationally Determined Contribution) 72 & DEZF X FZEEBFEIZ, SLCP O EFFHEH ZH A
B EIIERFEETHD, TDD, SNAP A =T F 707 2—X Il T, ROBH
WZHEAZY TS,

e LEAP-IBC ¥V —/LZfil LT, GHG, SLCP, M O KIIEYME DHEH DA M % ik
T H72DIZ, DoE DXRELEN = FORE ZMHEZRT D,

2L CCAC DEZFE TENFH % & % (SNAP: Supporting National Action & Planning) - =37 F 7
X, BEOZE LB IRE - RUGGORIERE 1 ok, AREE, (ERIE S, £ Oftho b
RERFHICL > TTITRLERDEE L TCOUMEE RD L Z L2 C T, KEOBHLA % 3
‘LTS,

https://www.ccacoalition.org/sites/default/files/2019 _infosheet_initiative_ SNAP_JP.pdf
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*  DoE,CCAC., kU= D DB 2 F|FRRE & OFE LAV zul U T, E5EH & NDC
DEET7TrEARRNTa Y=/ M EOBEEEZF EHEERT D,

o RUEZENEHE & SLCP HITEIZBEE 9~ 5 [EWN D J X TOFHE, #El%, BURIZH 1T 5 GHG,
SLCP, KXUGUME OHEHEI D fIREMEIZ DWW T, EEOIT A BT 5,

o NEOELAZ SLCP BIEGEICOWT, R bR EERK A EET 5,

CCAC I, KUEZEE) & RRIHYL & OB SN TEIEk 4 0 L BN R b KX WEIEGE
EHREE L, BAITHIO|® 2 # —COITEN 238 LT, & ED SLCP (24 2178 & 951 % =
ENRRDEETHDLE LT, ENLITKT DX EIToTND,

427 KOICA

KOICA X, BRTA M3 2 Bl B gkl & & ARl E O Fbo 7o, 207 —4 &
v H—L Web R—HZ )V AT LOWEEEZ 3 LTz, mEAS, BRTAservice portal & FEITILD
Web IR—H )V AT L~T 72 AL, BRTAODYV—E A& T A My 7 THHTE S,

FITHESS APPOINTMENT SCHEDULE  RIDE SHARING  CONTACT US  USER MANUAL

= 2 [
OWNERSHIP TRANSFER  NUMBER PLATE
LLLLLLLLLLLLLL
ROAD SIGN MANUAL
i : BRTA

X 4.2-3 BRTA service portal DH—E X A =21 —

42.8 NORAD
Norwegian Agency for Development Cooperation (NORAD)IZ, 2007 #7225 2010 4F £ Td 3
11T The Bangladesh Air Pollution Management Project (BAPMAN) & L C. Norwegian Institute
for Air Research (NILU) & DOE @ CASE 71 =7 h E3[E LIZHEMRE Y2 Y27 F~
D&M EITo T2,
1 Foszzy roBE
AET, R R ORI 2 KRTGY OB AL T 5 72012, EOMBIZ L > T
HE SN TWDRIRIDOFR iTRER KRB E 7 1 7T L2 BASET 2 72 O O R RRAH Y
IREENEMET D, HIEOEMZ TN T 2720 DFIEIZLUU T O 2 S TH 5,
KRETGGES IEBORIE, BOM M OVEEEREI O = = » N &RIch 7z 2 LFESHT LT B =
—Z il U Cilmm X N E SN D,
TEEERR E 2T S T IEEME O 7- O Ol 2 & i KRG BUE #2221 5,
@ Joszy hOBEM
NE OB FII DO FFRE AT R 72 RRJGYE BRIC LB 70 50, il BEERY K OBRBERIBFZE D B
Mgz BT 5 2 &,
ZOBENERERT DT ODEEIILLTO 4 iTh D,
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REIERET UV > 7B RED T

e DB N OV AT HSRE O Tt ST

T R S BER A E ) D e ST

ZI D DO MY 722 FEOMENL,
B 7o Iy rOE

a HEHA R RY

BAPMAN,CASE 7 r v =7 N CTH v hifitFa v h7T AHIZEIT 5 KRGO
B E FEROXIRNR AT 5 72018, RERGEMEOPEH A <> R ZERL LT,
# 4.2-10 ITIHGEER OPEH A X BRI EZ R L, £ 4.2-11 ICKRKIGYE 7 2 —
O, £ 4.2-12 \[ZEEREFRDOA X2 b UAERIZ AW ISR AEIROPEHR S E R,
¥, BEEAROPIHAEIZEA L Tid, NETHBEIZRE LD TIEZRL, WO7
DOEEFEE SR L CRELZLDOTh -T2,

AR N UREORER, ¥ v 1 TlE PMy, PMas, SO, OFEHEIZ L > T ZEERFY (Brick
kilns) 23XELITH D, NOx & CO D HEH EITERTRM (Traffic) 23 EEIAIIZZ N2 03D
Mmolz, Fa v 87T ATIE, PMyp OBEHIRIZEIC TS (Industry) 205, SOx DHEH
JRITH o 1E D Lo ZEE (Brickkilng) 205 & 72> TH Y | PEHIFIZIRE L TV /223, PMes
& CO OHEHITZTICERTELFY (Urban) 72>5 . NOx OFEHIE TS EEE P (Traffic) 705 Th
ST, X OFEMPEHEIR, [ ERDBEWEIZL XD, Fa v 7T L0 2~10 %
TohoT-,

& 4210 BEREAINDA A M)IERFEO—E
15 3T

Industry | Brick kilns | Traffic | Agriculture| Urban Non-road | Fossil fuel
Bottom-up i i Top-down | Top-down | Top-down | Top-down

PMio scaled* Bottom-up | Bottom-up scaled scaled scaled scaled
Bottom-up i i Top-down | Top-down | Top-down | Top-down

PM:s scaleg | Cottom-up | Bottom-up | = scaled scaled scaled
Bottom-up i i Top-down | Top-down | Top-down | Top-down

SOx scaled* Bottom-up | Bottom-up scaled scaled scaled scaled
Top-down i Top-down | Top-down | Top-down | Top-down

NOx scaled N/A Bottom-up scaled scaled scaled scaled
Top-down i Top-down | Top-down | Top-down | Top-down

co scaled NIA Bottom-up scaled scaled scaled scaled

E NIV o B2 ZERVI E2ERT D,
Hi#i : NILU, Emission Inventory for Dhaka and Chittagong of Pollutants PMjo, PM25, NOy, SOy, and CO,

2015.

x 42-11 KR[UBEREEY % — DA

Source Sector Sector description
Industrial Energy industries (Power plants), Manufacturing industries, etc. (not including
brick kilns)
Brick kilns All brick kilns with stack, all designated as Fixed chimney kiln (FCK)
Traffic Road sources (cars, taxis, motorcycles, baby taxis, busses, trucks)
Agricultural Agricultural activities
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Urban Residential combustion

Non-road Non-road Transport, shipping and aviation

Fossil fuel Extraction and distribution of fossil fuels (refineries)

Hi# : NILU, Emission Inventory for Dhaka and Chittagong of Pollutants PM1o, PM25, NOy, SOy, and CO,
2015.

R 42-12 BEERERDA AR F)ERICAWV-8FEROHHEREIK

Average emission per industry

# of industries in | # of industries in

Source sector name . . ; tons per year
Chittagong Grid Dhaka Grid PV PF|)V|2,:/ S0,
Bricks 43 639 83.4 27.4 92.6
Metal processing 75 83 16.7 14.6 0.4
Paper processing 0 18 0.04 0.03 0.05
Polyester 0 10 3.4 0 0
Polyvinyl  Chloride 9 5 0.5 0.2 0
(PVC)
Glass manufacturing 2 3 0.9 0.7 0
Cement production 7 3 129.9 43.3 0
Clay ceramics 0 2 19.6 5.7 49.1
Battery production 0 2 0.0007 0.0004 0
Urea 2 0 94.7 68.1 0
Ammonia 2 0 0 0 12.5
DAP 1 0 665.8 235.0 0
TSP 1 0 1326 390 0

Hi 8 : NILU, Emission Inventory for Dhaka and Chittagong of Pollutants PM1g, PM2s, NOy, SOy, and CO,
2015.

b. FFRMEDRERTSMET

BAPMAN 7m ¥ =7 N C, NEND 4 >OKRET (F> A, Vb, Favy hr7
Ly ZF) AZBWT, R IR ORAIREZ R T 272012, ZNENOEHTICH S 4 )
AT CAMS TR -IRWE (PM) O 7Y v 7 0zMTbid-,

PM D7V o 7iE, 220D A X (PMzs, PMasio) IZ3EIL TH 7 ZINET H
SEF T T —RNEfENT, TRTOY L FIHoONT, BiE, BAaR#E (BC) | delta
C. ROGEHEMRERE Lz, &Y A bV TV o rF—21%, Le7%ET /L (PMF:
Positive Matrix Factorization) THEAT L CRAERZEEE LT, TOME, Vv v b, T3
v NI T A 7V TIEPM2sao @ 62%LL B L RE O CATHoT2, —Ji, &
Tl PMosao (CB 1T 28 U AD 513K 38% Tdh > 7228, PMos (ZB L Tix 63%55 A%
B (VU A2, i, A A~ A, BEIE) Thotz, TORAEPIT PMasao E LTV D208,
LU AEDOREDN 58%E kb %<, HEHEND DA 51T 10.4% T 2 HFHICEWRER L 2o
776
c. WEgvIalL—vay

BAPMAN/CASE 7m ¥ =7 MIEBWT, ¥y ik Fay N7 ATHIZEIT D8
(2013 %) &k (2020 42) DORFERTIGYWE O H 2 Fhi Lz, IREFHEIZHY
Te REILHET NV OMRREF 2R 4.2-131277, fERTHO T U AL, & 4.2-14 1R
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T LB HERKIGEWEORAEW 7 7 —RIOXR, GDP kL Lic&t 7 #—Dt
T, AHFEOMOREZE L TRE SN,

F 4.2-13 BAPMAN THZEL-RKKILHETILOHE

. SIS .
MR S %
JLHGHR EPISODE - NILU €TV
< 3T RHEE RIS BKEE T L
ALFESOSBRE TS F A0
RREE TAPM « CSIRO Atmospheric Research BH% €7 /1

- 3T IHFEAKERICTES S HEE TV
S JEl &R, RUE,

KRR, W%z TH

HEH A R Y -

«CASE 'm U= 7 NI THEE
s KX yhtiETFay NI ATHOBERER. B
FRAPDT — H _— R

Hi# : Modelled Concentrations of Criteria Air Pollutants in Dhaka and Chittagong (NILU, 2015) % (2
ARAL [ 2R

& 42-14 2020 FORRERMERLER LI 2 —DFA
N Y] 2020 £ DEALTHI AL DER
Brick kilns Reduced emission factors by Switch to cleaner fuels and technology

20%
Industry Increased emissions by Increased industrial activity based on

6.3%/year projected GDP increase

Increased traffic volume by Based on population growth rate to

4.8%lyear compensate for increased vehicle need
Traffic Modified ECVC-RVC Switch to more efficient vehicles, and partial

distribution percentages switch from CNG to petrol

Reduced re-suspended road Compensate for future road dust cleaning

dust by 25%
Agriculture Unchanged Unknown if this sector would increase or

decrease

Urban Increased urban emissions by | Increase urban emissions based on projected

6.3%/year GDP increase

Increased non-road emissions | Increase non-road emissions based on
Non-road . .

by 6.3%/year projected GDP increase
Fossil fuel Increased fossil fuel emissions | Increase fossil fuel emissions based on

by 6.3%/year projected GDP increase

Hi B8 : Modelled Concentrations of Criteria Air Pollutants in Dhaka and Chittagong (NILU, 2015)

43 EMHREOXEE
43.1 World Bank M X {EEHEH
HARERITIZ CASE Vv =7 ho#%fM 7Ty =7 b & LT, Bangladesh Environmental

Sustainability and Transformation (BEST) Project Z#HE L T\ 5%,
Y MAYF—LANHAFLIEERICEIE, BEST 7Y 27 K
FEYEH, BRHEEREDa L R—XV MREENDLITFETHY .,
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=7 FEBILTWS, 272 L, a2V R—3%r bDRIERICEKBEENDETIZTE - TRV E
W9, HHRERTTE DOE 1%, BEST 7u Y =7 hd 2022 45 ARt HIEL T, arFR—x
v NEORBNED 5N TS, 4R BEST Y u Y=/ MEMF— AL, JICA & D
HifE TH Y, FiZ, BN EDTZDD Y 7 ha v iR—3r hOEREIZ OV CEEELZ R L
T3,

# 43-1 BEST7m v =7 FDfRa R —x>2 b

2 AH—F b it C/p
Strengthening environmental | - Revision of ECA/ECR to fully incorporate DoE
governance for integrated elements of Clean Air Act draft

pollution management - Revision/development of related policies, rules,

and standards (Plastic waste, Solid Waste rule,
Medical Waste Management Rule, EPR policy,
emission standards, etc.)

- Institutional reforms at DOE for decentralization

- Modernization of inspection and enforcement

- Expansion of monitoring system and lab,
including AWQMS

- Strengthening AQ wing

- Establish Policy technology institute

Industrial source - Building on CASE, support transition from fired | DoE
brick to non-fired block (TA + Finance)

- Transform from informal, seasonal to formal,

year-round
Transport source - Establish vehicle emission inspection center BRTA
Municipal sources - Dust control City
- Integrated waste management (collection, Corporation
sorting, recycling, composting, closure of dump
sites)

- Plastic/E-waste management
- Medical waste management

il - WB BB (2021) (2HED & FA IR

432 ADB DXIEFE

ADB %, [4.22ADB) Tilh~7z XD ICHIFBUNF A x5 & Lo RRIGYER T Y =

N2 32 LTV A, Bl KRR EICAHME L7 r Y27 hE2TELTHRY, —

JiC. WA ADB OEREEH MR E O AF LI2fFHRIC LiE, ADB 2355HE, & T 5

EREE V=7 FEFRET R V=7 NI FEOANXRT 4y FE LT, RRSED

FRIAEND E VI, JICA L, ADB 285N L CWA LGB &2 xtg & Lo RKRdE T vy

=7 FORRETENTE D[RR & D,

- South Asia Subregional Economic Cooperation Dhaka—Sylhet Corridor Road Investment Project :
7u Y7 MM 202149 A2 ADB 237KGE L 72 % T, Dhaka-Sylhet @ National Highway
No. 2 @ 210km [X[#] % 2 B D 4 BHFRA~JLIET 2 2 & TRBERO b E X5 2 & %
HIyE 9 5,

70



- SASEC Road Connectivity Project-Il : ZD 7 1= 7 b, 2018 FEICEFAR S
Gazipur & Rangpur D X[ % 4 BHIZIES 25 2 & TRBIROME LA XL Z L2 Y
LT 5%,

- Transport Connectivity Improvement Preparatory Facility : Z 7w =7 M, 1EK &8
B X —%RE LT, Y794 F=— 0 OUE, WMk E X N EHET 2 2
LT EBEBES T L kTR e ML L AN E T D,

44 EEEEOXIEEREBELIIETEDE LD

RO O KB ERE & 2 O THEM 2 K 4.4-1 17T, SHEBEOTRIZTEEN 2L, £
OAFIX, SHROITIRICB W THEA SRS 5, £7-, D 5 H | #HHRERITIL BEST
a7 MCE D RRIGYE BB OMkEER 72 SR 2 31l L, ADB 1322855 %7 2 3Pk 9
52 ETRRFRLEDIRRT 4y NOFEBZHIELTHWLZ LRI LN o T,

& 44-1 EMEBOXERASETOFERAATREL
SRR RN &% A AT REME:

CASE 71y =7 MI., KRG EZRERICH ., DoE NFEid+ 25 KK
BRI L 7o o 72, WA SNSRI 72 7 7' 0 —F OB

T FRERTT RNKRKEDORES L BHE EmD AT OB, HIEE, FEE L BE O/
Eo¥OEENR L EOT 0V 2y FTELNEHINL, 5HBOXETH
ST R ELDOTH D,

VUAERDOTETa Y =7 N TIEFCK 226 ZZK ~Dliffiz o — 2 2
X — AL EOMENREI SN, Lo M REE O LR EE o R—%

ADB L METE Y FHICHIR S AU, FEIREER L o OHERE TR
DA EIE O OKGIERE 720155,
[5.2.1(2)g Nationally Determined Contributions (NDCs) 2021 Thii DT &
UNDP DL IND EVEADTEDIZHE LR IPIEAIICHRE Sz, EV I3E
NOZEMIE L FRBAT — a o OBAENGRE L 72 578, HEhEHEY 2
HITIZ £ 0 REGGGSGEN R S D,
JICA RSTP ﬁ%%%®ig%$ﬁ60&O?%é%%%iﬁﬁﬁiﬁéﬁﬁﬁ@*
v N —J7HEfIxa X% 7 4 v b & U TRKIGGREED DRSNS,
A LU AT & B KRR ORI D -0\ AR AT 5 L >
i 7 BLERANT O % PR3 5 R EE FE 2 30 U 7=, JERERk L > T D&

ANZHHET DD TIEA = 2 — DR L 720155,

SEEE) & RKIGRICEE L2 2m LSS 57-00KEA =X A
TdH V. DOE (X% SLCP HIEEH DO/ Z X#E L7, DoE ® ARY vV
CCAC —ADARRIZL Y | HEERIFINIRFE S IV lz, 5% O X ORMRET
L. DOE @V ¥V —ZOFREIZ L 0 ANTHERI OTF HMEE S 4D DT, A6
DR EDESE LD,

H BB A O KEIHAEH I LB 2R BRI E 245 9 BRTA O
KOICA —bERE EICETAHRANTOR =X VYA F&2#EE L7, CAMS #H
T —H AR D= DR —F N A N ERRT LIS E LD,
KEIGYE BN B2 BT 00 | 1l BE 1) M OBR B O BIF 28 0D B3 FF Sk 4 B 7 =2
L, HEHA R MU BEE L, KREKIEH Y R = L — 3 % DoE
LERILT-7%, DOE HMEORENC LY . MENES S hoTmm et &
EHE ARG 5 9 2 TRHETRETHDH,

NORAD

B - SRR
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5. NUTSTYV1DARKRER - REMRATABHORRK L RE

51 KRRFZE
511 KRSZBEERKICHNDBER. ZEFHIEDORK L RE
(1) EHIE

a REREZRURA

ANEO KRG RITIHR DERE TR EAIZALEST 2 6 Oid Environmental
Conservation Act T 5, BREE D4, ﬁﬁ%ﬁ&tﬁ%fﬂ{ﬁ O D 3 2% F 72 HEIIZ 1995
FIZHIE SN TS, 2O B ZERT 272 DI BBERPFE LK VRER A OB A
BrEE7 V77 A (ECC: Environmental Compliance Certlflcate) ORI EPNEAN ST, Z
DOFEHEDO HHY % L 0 HESEICEITT 5729512, Environmental Conservation Rules 28 0 BIfR7ES
SHRNDHIE SN TN D,

ECA IZLL T O#ERR % DoE 1252 T\ 5,

i.  EREER (DoE) %YL, FE (DG) DOHEMR & #&E

i EHITHEEI 3 L OV OO BILR Y R 6 O 3R

ii.  ZERESEROEEMEE (ECA) OES

iv.  EBREEICHERMA R &Y 2 H o #L ]

v.  BREICAERDSORE, RIEE OHIRR

vi. ARERADHX A=Y _xﬁ“é*ﬁ{ﬁ#

vii.  BREEEALE 7RG T D RE A~ O #HE FIE

viii. R 7R BR BTG Y E D P

ix. XS @MEIMEBREOLT) ~DIXHAY &Y T UERER

x. BREZVT7T7URGEHE (ECC)

Xi. BRENARTAOKRE

xii. ECC HUfFD7-DFfix

Xiii. ERATA LRSI NDERI, IERAT 2 BE T 5 B OV

xiv. fHE O R

xv. REIZXDERATA. BERATAORME L OHIERE K

xvi. FEMROZEE, BRI OHIE

2000 = & 2002 12 ECA DIE S 4L, DATICART &30 HER - Tt X 7RG IR
S i, DoE DMFIfEIA E R S 4L72,

i ERRRICHEENSRAE LS E OMEETOMT

i, BB Z S e P EOHE L . B TADOREBMER O

ii. AFELEE T HBHEOH

iv. R VAIREOREICHE R O A FE & IRGE DB

V.  EBREE(REISEIO 7= O OIEBTHSED 2 B OIS,

vi. By OER L FEE

vii.  BREZRMZFEHT DR

viii. [ERFICE O A RE . IR AR T 5,
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ix.  FELEICE D LTSN DG A ERE . KEOBON TE TG 2T 5,
X, HEHEEEOREST & R 9 5 B IHERR,

ECA (232 % Environmental Conservation Rules (ECR) 73 1997 4 |ZHlE ST\ 5, ZD
HHICIE, BRETRMES PRI A EER R E SN TN D, RERVEEFLICIR DGR 4 D FLE
3@i%4%ﬁ%ﬁéj_mfo%EﬁimﬂﬁxﬁE%ﬂméhTmé#\mmﬁﬁﬁ
TG EIZIEE > T, Fio, EEEOMEGE GRBRFIEOHEE, LB 1E%)
IZOWTEER L2 SCEIT RS 72 5720, DOE ~DERIC L5 & HIEIT AN X E R
PR FEHEICHE > THRSE ENTE Y Dhaka 7 R Tik USEPA EICHERLL TWH EDZ & Th-o
7z, Fiz, DOE MY L TV HIEE ORI, BRERKME, BEFRATYED AW E M OME
M OEBMOPET APE LD & ThH D, HEOHEHN ZHEIT BRTA 3 HY LT 5,

ECR 1ZLL FOHMEFR % DoE (2 5- 2 T\ %,

i EEECREICAEREN A AT BT A HE

i, BREEICHERPELLE OB - R5EDHIRR

iii.  BRESVGYFE 721X EA AL~ Dbt

iv. ERRFMEIEHROES

v.  REHRELOD - O

vii EEREGTLH OO HFEEOBREITA~D ECC RITTFIA

vii.  BREEVGYLRS L FER

viii. BEELZ U 7T o RFEHE O A NI

ix. AR LS TFEREE

X.  FEFEERANE O N & Plrx

Xi. | EFERERHETL-DOTHE

xii. [EFKKEEME, BB A BEEYEH T AR EORTE

xiii. BEEEWOHEH, - FofR 2 EAEOTRE

xiv. ECC BILORZEDOFH D= DEH4:

Xv. BHEOSHNN TR E

xvi. FERIZRFHEICEE T D IEH

RZTEYKE RN ER BN KX WEIE & LT 2020 4E KN 2021 AEDSWERH S, FHZE
NLLTFICRTEBY TH D,

<2020 ek >

1997 4EIZHIE SN 72 BB R 2B 9 2 A2 2020 FEI2 2k 1E S, BEilR. EZE S DOHED
A L HEFES R ORELEL Y O FEEE, FEUERR O 72O OFEHR UL ST 5
FHRRIHE ST,

JEZE 5 OPEH A A DOERELFNE -
i. JEZEIN S Y VAR UET 572912, DOE OFERICHEVY, T _XTOME T
B O K AR 7R — A=V e IR ERLETH S,
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i, A= AR, EEOEZRDO 2 FICHYT 5 EHEEHCERE L2 TR b7
v,

i, RN OPERORE TR 0.2 mis TRITHUEZ 59, PM IEICITAE 1 m3 0k
DERE S 2 LR 720,

iv.  BREFFEHERE & FEFEHRF Y A RINET S 2 L,

IRRPEH OMER - AR 22— b7 —H 7T —F 7212 DoE KR L 7T-Z DOfthOfRE
FHiElc k> T BT AR ETEET 5, o7 i, HEHTED S 10 m O BERE CE T %,

<2021 ek >

A7 T O, B, BRECL > TEUI RO S 2 AELZEHT 57200 BAINNE
maini, £, wESRICERK L-5E0SHFE b BNS i,

i BRBG TR, BmEEy., EREUMICTHZ L,

i, EEREM (L. . B, BEACDN) BT TELDLRTIZR L0,

iii. 7w Ny, m—VU—THEZREM (L. W, LT, BEAY M BEEWE) %
T OERIT, B AETLHZ L,

iv. T, BAUN, VN, BEEWREEERT LN Ty N B —DH A
Y, ERICHIANCHEEO LRREER S T2 L,

V. RERREA (b Wb, BA L RRE) X EKK, BB, EITERBG LS OSGETIC
[ER/AY AN

vi.  EEER. R, BREBGENIC 1 BICKK 28, kT Dz L,

vii. UYWAY AT LKD), ENH A ERICT A L,

BN FE 7212 Z O BANC WO CEX L7541 FEOEEI E 721355 1,000BDT D
g4, B D WIXZE DM S, & HISEK LA 2 EOEEFE I £ 72135 5 2,000BDT DOEil4:,
HAWNIFEDOE G NFRINDA[REMDN H B,

b. LUHEBGRORGIES

L H OBERR T % JR 9 2 1545 1% 1989 4RI E X u7- Brick Burning (Control) Act T&
ST, MBHE LTOE oM FRERC L HZEOSLHIEEK S & o - B e i R RS M 4
[ HE & 9% 7212 Brick Manufacturing and Brick Field Establishment (Control) Act, 2013 23 il &
iz, ZHUZ XY Brick Burning (Control) Act [ZBEIE STV 5, EARNFIZLLTD EED
Th b,

i R CO L ARGEOE

i. WBOLNT VLU HELSNTO LTRSS -

iii. %i@ﬁ%£®£@&MW

iv. L UHEORERLFERTOIE

v.  HOMAARIE

Vi. RO

vii.  BEIEYOHE T A 0 SLtE

viii. LU ZEDOFRE R I AT
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Xi.
Xii.
xiii.
Xiv.
XV.
XVi.
XVii.
XViii.
XiX.
XX.
XXI.

Lo g o2 Ik
FFRIREDIAT, ARME, EHFhix

AR LSEC Fe &

L 2O RIGEO —RHEIEIB L OHY E L
HEZE LB L UZ ORGHER

LT RBORE
FVESCHIPT
PRI

B aEh

£t Xk BpI05E
Bk - Bl (T) oOF|H
L= AED DEES)
R L OMRE

RC(Vill) THRE S GT a) [, RFEX, pEEEH, b) miEAT. BIAHR. Upazilla &
BB, ¢) BT £ I IZ R oMK, Bk, RERE . MM, d) B e) BREIANICEZE MR, f) &

L= K
[FIEIZ

Vi.

Vii.

SUE#FH  (Air Shed)

HESNHEHNILLTD B0,

B4 PRI oL o TRLEITEE L) BLOE 45 (A) TV TEDS O L
HHOEFEEL ) SR LT Lo A ELRE, BH, B8 LG, VET oK
t, L<1X5F 5 BDT LL FOi&E 72I1XZ O H 207 5,

B4 [REFEHOFEHBIOHI 201 (1) MTALBEOERD O
WML, [, o 280 LTk by | GBI (2) TRIREOERE S
% Z LT MO YW O 72 O\ L FE X du Tz, SER] L, JEH S O OO SR
\ER LA, 2 B TOEK £7-13 5 F BDT UL FOEI4, HDHWIIZ DT
T 5650 ET5, 3) [—EORETTr Yy 7 215D 2 EICEK LIEEA.
—+75 BDT LLFDFi4e &3 5,

%6 IH TIREHAARM O SR ) 19EK LA, 3EUTFTOREL LIE=+7H
BDT UL FOEi4:, 7320l hz=R4 2%,

B4 TAROERER Fizg, K, KR EOBRREEH) | \GEKLIESEEA. 5
77 BDT LA T DEi4,

BT8R (A) THREDS LOH APEHOFEER R (OGER L7236, LU T O
H LI+ BDT UL T4, ERIEE0OmFILT 560 T 5,
F8IH (1) [V HEBORERILGITE] GEK LEHZ, SFELTOEES L
<IXFHAJ7 BDT LA FOFIEITA L, FTZOWMA LT 56D ET 5,
58I (3) M TSN DO DEERA 7 70 OREE ([ZiER L7eSHE .,
1L T O S LIE+ 5 BDT BLFOFi4, £723Z0lFIclshd,

REREDIETITERT 5 2 LICK D O 2SN S N8, Lo TR
HERRHZ,
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% 511 REBEDESERICKSSIEMMEN (2015F 7 AN S 2021 FE 7 AH)

Sector (gg_er) CoIIec(téoS_F))f IS Confiscated goods
Polyethylene 20.81 Crores 17.59 Crores 1236.93 Metric Ton
Polyethylene
Brick kilns 49.04 Crores 45.51 Crores 1077 brick kilns have been
demolished/partially
demolished
Filling of reservoirs 14.76 Lakhs 8.25 Lakhs -
Cutting of hills 45.72 Lakhs 33.72 Lakhs Various Spades, Crowbars
and Baskets
Harmful smoke from 11.52 Lakhs 11.52 Lakhs -
vehicles
Environmental pollution by 11.63 Lakhs 11.63 Lakhs -
building materials
Noise pollution 2.02 Lakhs 2.02 Lakhs -
Aluminum/ Lead factory - - 23 distilleries were
demolished, and 5000 kg
bars were seized

7 : Crore [Z—TF75, Lakh (I +HOHATH D,
Hi#h : Mobile Court Information from July 2015 to July 2021 X ¥ 3R 4k Fe

L B ZE DR~ & R BRI 238 %0 52 (Government Notification on Distance of Brick Kiln)
IOREN TN DS, BERREEBETHEAT (HHK <> Tunnel Kiln) o L > 2813 400 m |12 & TF%
MENTWD, B8 H SN THZRWIEREID L > % (FCK) 1338 E H ARG b
TR0,

F BTl MBI A7 ey OfFHEEECT 20, BIFIX7 v v 7 Off
\ZB99 %87 (Government Notification on Using block instead of brick) % 2019 4F 11 H (2 L
7o TR T LB, 7y 7 OFHIEIEG 2R ITHIIN S8 T 2024-2025 4FE£ 121 100%
T 2EETH D, 7277 LOEBROBESCEIKR~O L > TOERIZOW T ST,
Flo, Tud s NOTHICEER S 256 bREETH D,

& 512 BFEXICEITST0v I EREESOEM

F 7y 7 DERY
2019-2020 10 %
2020-2021 20 %
2021-2022 30 %
2022-2023 60 %
2023-2024 80 %
2024-2025 100 %

Hi# : Government Notification on Using block instead of brick

2021 4F 12 AICAAEM 2 DoE JF& 23R LZBRICiE, = b T V ARICERE¥(D 7 1

o 78 T NER STV,
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HiER

AT MR 5
K 51-1 DoE &IV S URAEINZEBRESNE=TO99DH 2 T)L

DOE [XBERT L o 722 Cld HHK  (Hybrid Hoffman Kiln) <> Tunnel Kiln Z {23 L 72V A3,
LV a7 V=T ry 7 OERERELLTCNEDZ L DOE & DOk THERS L
7oo F7o. FCK B L v B2 ITEFEFHFTFRTICB WV T HIEL RS RO TV D
25, DOE [TAEFHEE DOFEHITA > TW e, AFHEESRICHOVWTIIEA 0Ty =7 b
NR=ZATHRFTNENTEBY, BFE LTOFEHIWVWE L DZAFEEL TR,

c. BEBAFRDESR

Road Transport Act, 2018 /%, Motor Vehicle Ordinance of 1983 |ZHt> T -2 D TH 5,
Z OVERIT, BB AT TR SBREH ISR S BTG TN T 5, RRTGYE BLIZE
LTI FORREFH I N TV D,

HEOEAVEL, BAMHEZRITT A LICL > TIRIAEENDIRE TH Y . HWAFE
BEN R WIGAIT. BREG Y20 T 5 72 O HE OB TR FF Al Sh7euy,

BBV OHEIFARICE K T 2 IEEIC LY, PRV A EESCREF HEOET, -
XU T DEEZIT O 2 LITFFS R0,

BUM I, BREEVG Y BOfE R 72 Bl OB E) & i 3 2 72 012, BREVGERIER T A0H 6
W} D FIADPER AT AT 5 HEMELZE AT 572012, ECA ITHERL U 7= B #E & %6
T+ LMW TED,

BRESVE Y T DHER N ARHE N A B HAICER TED b HRUEE L v Emun
e, M OEATIERF ] SR,

BREE A YT D ATRENED & 2 L0 AT /83— DAL T, FFANL T, 0%k
1k,

77



vi.  BREBIGHRICETOEROER LB E. 3 y HOBE S LT —EHOFE, i
ZOMTGRHRSND,

vii.  BURIEEIN O & O T & RRTG%, BB 2 M 5 720 OBk 2 4 2 &
MTE D,

d. SEHRFIFES

K I DORKIGG 2 i3 2 72912, 2020 12 9 AOFES %7 L CERY HIC L %5
%XWTméo:ngmmﬁtﬁ%%%muka%@f&éommc_iék\_mﬁA
%517 CDNCC ® HE THuUk#Z 2 BEA L TEA K L TEoEmIRNETLEHL, &4
FHFTCHREZIToTCNDHEDZ L THD,

x 513 EFERYAETONE L HELHE

SI.No. il A4 KRS

1 Z I THNOER CTHPUE, 1220, BEFEWZ A TS | City Corporation,
XTO Ty 708, BYEICHINN—FNTDHI L, RS

2 E IRIE A2 NAD X S 7T X TOEREM T, BIfRY R | City Corporation,

TIXFEAETICI S THIN—ENTND L Z2HERT L | RIFFER

ks

3 City Corporation |ZLART O FIIHE > TKEBATHZ &, City Corporation

4 R, MR, B, EH] DR A B OV — L O RS 725 | City Corporation

SFOFRTCRITTHIEE AR ETH L,
5 HIfRZ 2 2 BEZ PN L2 0 Xy DTN ZEITT HHM | BRTA
EaELMEX5Z L,
6 K AZ 0 T5-2018 DF 36 SRICE D E | fkx R BIEHI ORRWEFH | BRTA
MEME L, BEFEMORVERNERZED Z & a22kkT
HIeODOEZED T L,

7 2 r ALINIZEE Y OEEL T TRV B 22T 5 L | DoE
5. LEIOMBZETTH &,
8 DoE DFFr[72< |, XA YOREEE T X THEIE L, W7 585 | DoE
TNy T V=D S A 7 NVEEIETDHI &,
9 TRTCO~—4 >y NOFTEENEENH % O3 I FEFEY %% | City Corporation
BRRBICAN, v—F7 v MRIEFICL > THETHL, City
Corporation |Z KX > CALBEESN D K D k@A L H 2 &,

8 . DNCC #efiti& BHZ 35 = FHEHIER

e. HRABITXEICLDIRRFGLEEEESR
HREUTIC L > CTHEMEESNT/Z CASE 71 ¥ =7 FalED—#B L LT, Draft Clean Air Act
WD, THULDOE BT T T v a B EEr# LS (BELA) BLUAN T I77 2 TH
K% (BUET) L L C 2019 FRICEFE L7 D Th D, Lo L72eH b EEEREA S X ECA
T“?&bﬂ’b“(lﬂé ZEMNBERLE ST, %O)?—’ﬁ 2021 42 Air Pollution Control Rules 23 & &L
. BUEF#R SN CWD, DOE ~DHERIZ L D & PNE I Draft Clean Air Act 2> 51T & A
é:’%Z?boTb\focb\J:@_ EThH D,
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2 IRA—T5 %
a. Air Pollution Reduction Strategy for Bangladesh 2012

ANEORZIGGOBLR, F 72 K& G,
D DL DEEIGIZHOWTIRS
%%%ﬂﬁbti?ﬁ%%’%mbfw

SINTW5, 44

TAVE TITHEM SN ZBUR, RETGSHIT D 72
(379 50 DM RINS I, £DHH 26 D
o RPAMZEYEIL, R, AL TORH, 2%

5% £ TORFM, BINE « FRAZIER, BAGDR, 2271 v b () TH D,

F 5.1-4 Air Pollution Reduction Strategy D#EZ

SI.No. | BRI it FH B DAL

A AR EBERE | RERTH B BREE O FHECREHMR OHIRUC K 0 | R ARE
DA PRICIEFICRERIRERH 5, BAENIZIE, KK

BoOREL, KBS0l hOaXx7 vk
Th b,

B B B0 | 2FE, IR | RE L AU T U AORATTTICH Y | BIfE
Ak il VXREIBR%E & FEfE 72 N EETH 5,

C 204ELL B | PR, KD | RS IEETED LN TV DR, TS T
LB O | T &woﬁtA%ﬁ% TERTSHZ LN, RAEE
FEEIE WCWET D720 R b ERAXNIRO N

%?%%%

D TA—EBLN | T 4 — B | AT 7T TICHD (L, T4
5 CNG ~0 | B2k, Frlc | —B/LE L CNG HOMMkK =L, Y U U HE
Gl v Bz oA | KA B o mmﬁmﬁ%%&&k%<mw T4 —ENLD
1 NT w27« N FEEDRESHFCHEHENTNDED, T+

A ‘*ﬁﬂﬁﬂ&Dﬁ%J: TXEELV, LL, T —
PILHH D CNG EHtE ~omilhéalx, 71—
YL OMEZEOREEMD DL ) 2 THAHTH
%,

E PR (FFE) | X T o | BIfFOFEMEE R 4 S EICEEEE 5
N—Z O | W EEPEREEHCEE 2 5,
ekt

F FEAS IR HET A | X T O F | BIED BBy YRR T A FHE TV, PR T R FLHUE
Hiil H 1%, BU/ B RSV CEEHEEN T X E Th 553, il

BHOAZ KM ST 570, 3ELFEDT T %
HTHRETH D, BEAFO MERATHEE ) Ok
HZENL, B LN SEEfED [HE] R
BEHZ TN X

G PEHHEIZIS T | T X TOH | 2, =P oA XIZESSFETT T
et ) B éhfwéﬁ\IVVV#4fk%ﬁXm£®ﬁ

FIZHEAS L L DICHRK T XETH D,

H PEFESTHLOD T | RPEZE, FRIT | mVBYEE (Lo %E, BEkpTe &) 1, KEE
D OREM T | HrfEE e NH O JREH GERHTROHT) 225 B EICArE LT
- HR FH A WRWIZ EDRMETH D,

| 7 AL = | miREG Y | mIREIGYEEOEREIL. BRESN DM, MU
# FEET T A | BFHINRTUIRBR W, Xy hbkTFay T

K — T LD VTR E RGO 7 T A 2 — 8

FEROEATHY, LR RbIEREFI SR
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SI.No. | BRI it FH B O ABE
LCW5, EEMZREHEL Y b E LW, e
e, PEHIEER 7 T A X I TRRET RETH D
(f5] : FCK & ZK DTt fi % 7 7 A X — T35
ZEMTED)
J PEHL B (Biffre | X T2 | BEEEEX L (FCK) OFEIRIL, KEIGRBK
BRED kS | ¥ T RMETRWGESC, EEENEL RWEAIC
< TA4kA ITEENRKE W (LER- T, ZZK X° HHK (3%
B BREben) , BIEHRERH-> TH, HEHEN
— AR A AT RE N, BT,
i EPER—Z2DT A B AR EEAT S Z LR
EiZohb,
K Bl i v TRTOZE | BIETTIC, FCK 31 ST 5, BIARRYICIE,
%% 12 Command and control |2 X#izx 5 & T
»H5,
L REBEFREH | 2F, oKk | BT ULME L 7V A EOMIERI R 2 585 L, &
#B i EF RIS 5, SMEAREAEHNT
HTENTE D,
M +oy 7@t | 2F T RT DO N4 THIE O 70 W TS % PRGE
EIEPS T, FEE, EE WEHTOT —ELRE
FECRERT 4 — B AR > 7 O VB &
LI ZENTE S,
N PEH L E T _T O | PRELORIEIZEER 2 <, T XTOREFIZHE UHE
W77 b | HEEEZEHTRETHD, ZhICky ., BEIC
R0E LUWVRELD 723D DN IR 4 it 23K 5
o) T 4B | T X TOH | BUE, TR,
EREO eI | R R
%
P T4 —BF | TR T O | EIIIENAIREES I BN MBL N, T — Bk
EREO SR - | R R HAZIADOEL THHEESN D720, UK LITHEH
H i T ANETIZE Cid b, @EREICKX s
52 %,
Q Btk BE A7 0 BLEk | 1R AL & Ol 2551 L,
i, B A
N HTT7AT
%
R SR - HE BE R O Bk | DRI SRR - BRI O H i,
Ar. B X
M HTT7AT
%
S Pl FL e BB KO | LD D00, BriE L AT O REEMEH Y,
BEAE D4 T
%
T HIROMEINT | Vo T L | BiERIIEAZEIERN S 528, FELE, BTSN
BT 2 AE | NVEER | Ty, 2RIEREZEATLIZLICED, LA
i ZHE L | EOHZICHEBIN TS ARKDEEIND
eSS O ER ST Z ENTE 5, REAYAREE RIS
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SI.No. | Hk# it FH B O ABE
T ORI ETERT D722, Al i E A &
ICESEBRREZEATHZ LN TE D,
U Bk X O | 28 | BRBGICBT2mEREO T A K74 2 % 1{E
EEO LR KT %,
N T
\Y KEIGGBS I | KRBV 7 | RESTHICR T 28 LVGEK, &8 HEr, T
AEBLOZE | vy b | SR EORBBEER 72 Y =7 M, TV,
D FE i KEOHE (BXOZOM) HeHOJRK E 72257
W, BHY R X 2R ER SR TEE T
— ANA L — AT DN B D,
W AALY =72 | T RCOE | EEITHIRO CAOFERBAFRTHY . s
T8 R s Nkt R&E< e, HUAMEEZELIYE, &
BEERZERESE S, AT T AOMLEMITH
HIZKHET D72 OB EEHIE®R S AT L D&
A, EHEER LB U APEHOHRE VWS 220
AUy hEHLZHT,
X EE - T—F | # T B | REMEEOSING "THE,
=27 J 53T ~T
D -HEFE
Y PREHEHA DR | #RTH L A T | #HE D A T LA CTRIRT ZA~DY) 0 3 2 2L
1 DA, RATES | L, MR RS A IR T D,
z FHEA = v | A I 22T 4 LULTE D BORBRAES NGO
Dk DBMETD,

Hi i : Air Pollution Reduction Strategy for Bangladesh 2012 (2563 & 2 M 1ER

b. C40 Clean Air Cities Declaration

C40 1%, A%V — R4 254 100 AT OHEN ) L, KEEFEISE B 9 72 DT 3
RBRAITEN R BT 570Dy NU—7 ThDH, CAODOE Y a i, THELR, E2TH
BRI TE HARKAILICAID ] 2L ThD, Clean AirCities E5 1%, KRELXHNETHT-HD
EEY — & — L L THHENE ST TS, KRIGYROME & A RE L, R~
AL, 2D ORI MR, A0, # e OB AR L SBREEFEOMIZ. KR
BrWET H7OOKRBRBORRN AR Z T 272D OTE 22 LT\ 5, BT,
KEVFYLDHIIE & KB OFFEFN % [RIRFIC BT 5 BRSO AR A BT 5 2 L g s
T,

ZOEEDOELAFITLUTEZMNRT HZ LIZhoTN 5,

i 2 LIRS, RRUGYWE OFEEEZRRE L. EEAK AT e % EE 280
H7eH B AR 23R ET D, A0 BEE, RiIRWE, —@bER, AV, @
{EREEICBEIT 5 WHO O RGRETA KT A &= 0DERH =250 56D TH D,

iil. 2025 4FFE TIT, KEKUGYRDO ERJFIRICKHLT 2720 OFi1- 72BN RBORE T 75
LxFEhEL, EETIZEL,

i, BT 275 L~V OlE E Z OES OXKOERIRIIZOWT, HEART D,

& #111Z. DNCC & DSCC 734, T C40 IZB4 LT\ 5, EEMBR TSE L TEY .,
WL A R OB T M T~ E & 2 URiE LT, fBa kAL Tnd,
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c. Eighth Five Year Plan (July 2020-June 2025)

5 8 ¥k 5 WAEFHE (8FYP) TiL., Frfic rlRE/e PRI DM Z BARIZ, RERE, BE, K
fEZegh, KEEHOMEZFHTPRICRAT 2 Z EICEANRY THN TS, ZO8LEN
O, FrgtrlRe/e Kk « LHUAE . EMZARIEOR S, KUEEERVBERE, KEEFEHOTZDD
TEE 2R BOR & HIEEIRE S OREEED | BUR D H DWW 5 LU FRZIZE A E DT 1 7T RSk
it S5 M BORF L ~UL TR TEEEIC > TV 5, 8FYP TiE., XY BWEREI DR il HE
HEOT-DITRFERELZFAFISE D 7Y — R EHRIE RV IAE Lz,

L7=28-> T, 8FYP IR ifREZRBIR T V= U A 2B L TEY . RF L BEEDOMm I T—
B LEERREZIT ) oI, BREaHE & RBEGTR LA S5 2 LICERZEN TV D,
T, BRE., [UEZLE~OGEIS EfER, KEY X7 OREE L0 JROBROSUIRCTH 5 203
PEZ 58I L, BREASORREDEN, AUk, HIWOHE, BREOMREIZ T 2 BIEETH 5
ZENFIEHINTND,

BURIET Tz, Lo TREDZEN S O RKIGRZHIEHT 2720 DBERZEAL T D, S
HIZ, 8FYP O N CIE, NEGIZR M 2t ) RE A DR 2B EIEH 2 LICk- T,
DVBEYFERED L OPEHZHIET 27200 L0 < OBURZBETH TETH D,

F7-. 8FYP TiL, BRiE., KL, KEEHICE L T, COEHE. 4 oy
% HCFC OiH% &, K IKYE PMyo (Hg/m3) | PMas (pg/m®) S5 DH i &5 B O P fiE
WZDOWNWTDONT 4 —v P AFEIE bR STV D,

d. National Action Plan for reducing SLCP 2018

ARG E (SLCPs) &k, B&RFE (BC) . A&, khiilEA4>Y 2 (0s) . —
oA a7t al—Ry (HFCs) @ 4 TH Y, LI FOEFELZ KIFT 2 LR Mm
LTV D,
o f#HE (BC., O3lC k%) .
o RE (IMINE) BILOAERROAEMSE (0s1k2) . £LT
o TARCK (20-40 4F) BRI (EBE(L72 L) SHUIkEY R (T A—u g — 7 k)

NEBUFIL. Climate and Clean Air Coalition (CCA) DOZFEALA%Z1T, & 2 IRIEF T8 &
L CZDOXEEIER LT, SLCPHIED - DEZFITENFE O HAIX, FIZULFTH 5,

o 20L4FDHFE LT = — AN bhInE HEFK SLCP FHE 7 17 & 2Dl - gl

o 72 SLCP FRAEJROHEEIZEI T 2 B

e SLCPHEHHIEAT > v VO REL

e SLCP HEHHIE D 7= 8 D5t R DR %

o MESEKIMEENE D72 8 DE R DAL

o E=XU LT LFMOMENRT o ADRE L O

ZOXETIE, UTORMBEICOWTELLMBHSATWS,
o N[EIZEIFH SLCP FA
o InHBRFHEEH A b =7 AEIEPK, K&, WTEEOEIMREE, L T K
HEHE, KD/ S—RA U 7 #T D HAERY . REFRERE, 7 AEELE, fk
P72 823 SLCP (FEIZBC, A X V) OFEERAERL2->TND, 2095, 6

82



BOZRFEE A A b —7 (BAREGEHED 39%) L5E (A2 U HEHED 26%) 1%
SLCP HEH D ER b D TH D,
AENZET D SLCPs BT D 7= 8 OB SEiy xR
o SLCPs, $FIZ BC & A& DFEFIKRIER (Z DXL CO2 72 £ D GHG HEMH & AR~
%) & LTI OEERE 6 OB EEREE I TWD,
o ETRFEMATENCIX, FEMATE) & BT A FLEL
o HAMKTIX, ROX O ZREEHMENED LA TWND,
- 2030 EFE TICHEROFPH 2 o v % 100% KB a L n|cBXHz 5,
- 2040 FE TICHABEN Z BT 5, BRSNSy, BESELEE, =
VIRA NIV A I NI EEERT S,
- 2030 FE TITHERD L o T 25 % 100% X BZEICE AR 5,
- 2040 FEFETIZKDNRR—=HRA VU 7 100% %2 L BRKDR—RA U o 7ICEE
x5,
- BT 2R EO PR
- FEEDPLORAX PEHERE e &
[E 4T85 320 0> 72 8> D DoE PN SLCP JFEHDOFHEE A H = X L

National Environmental Policy 2018

Hex 7258 RIEEB O, RIRGIROMRSUCIER L THRvE I fe/e R 2RI 572

O ABRBPERIR SNz, T OBRIT BREIRE L BB OTOOMEBIRE AR SN TED,
MDEFRBRICHIEDINLTWOREFRHONA R4 &L LTHERET L2 L1225, EX
BRBTEOR O LR BRI TO LB,

H AR RIRE IR D NGB O/ &2 T 5 2 & THit Al e 72 B 2 MR -5
BIE LMD =— X %32 L2 BN E LT R TOMBIERICA A K
DL LTRERELERET D

RKIREROBEE, A, REICESHY
KIREROMERNC T DBRE~DEEL ) R 7 2 JE

[E FBAFEE I K9 2 RIRE PR DR Bk ITAERER — B R & RERICFEN T 5 2
bn, KIRGIHEORM L BEY—EZ~DT 7 & 21281 5 M Ol
TARTOAFETREE BFIEENCIVT, K, Tl A Z O RIRE P % @8 I F)
AL, REZSTZOORHEZ L5

TR TCOFHI L OFAERTREE IR DRt vl e 72 I 2 52+ 2

LSRR ORI K D BEWIMA R & BBt 2REO AL

THYE AR O K D15 ELED & DN #Hik D © OFf{E e OB
BRIERGEIIUGERE LV b T2 EET 5

BIROE AW T 3R A A M9 5 2 &

BRI & 2 O JEN A AFEICEET D 12010, FIRRORFOHREST T ANRITERE &
REREEZEVATLZ ENTEDS, %
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EFBRREBOROE Y a 1%, [BREEARHE L, (52 HE L, EMSEEERE L, K%
EEROEEEIIKHLT 52 LIk o T, Rt RE R BB AR T 21 2L Th oD, EFERE
BOROBHNILLTO LB,

o ERIEMRE & FREE TR EHLC LB ARD AT R L E ORI 7R R ORI

o [ENORBEEBOEREALBINT 5 72D OMISTEE DO YLK

o KRBT OB LA DBEH

o  HHWDH I TEREITHE LV BT O

o T RTORKREROEHG ATHE CRIIMRBREEICE LWMEHZ AT 27200 8E
o REGEICKUTLHE. i1, EROEM & HimofgE

o REIGEIC L 2BEWIEFEE 5

BRETE B O MR BAEZ ER T 570012, 22 TEE 7 ¥ —— XA DOREER ) iR
STV, 7 2—&id, EHEREM, KERER, RRIGHRML, 2ot &K,
JEE, AR LR — B R Ak, B L Wik, BE & AROER, ke B
W, AEMSARNE, ARRRORE L A =TT ¢ IEERRR, 1R - SREE. B -
MEEAERE R, oy — U XA BEXEMIE, =% — - WA, 815 - K, ARERE
B, KRB - IS, SCEEEL, B - BESE - M @ET, LPEE L, 2 oM
TGULE PR BRETICHE LW TR, R rIRe/e20E & HE 72 EZIKIC DT » T D,

f. National strategy for sustainable brick production in Bangladesh

NETIE A 7 TEAGITHE D EREM OTFEIITHED L TREENBRE LTV D,
ZDH, VoA THITREICIER > TR Y | FHICH TSIz gEfT LT s, NEO L7
RUEEIT. BIE~DOBITOEN TRV | BRI THREEZ ISR Z L2 v | FFER O
FEEORBMICEDAEFEITH > TV 57 L, IR TIZRWVRER L > TV D,
NENZEBT D45 10 FEROFHE AT e/ L U TAEFED - O D¥IE R T, L v T &t
By, BREEH, RRIFHIICFHE T RE R B EANEBITSE D 22 HE LTV 5, HESE S U7k
XL IR T B0 TH D,

% 5.1-5 National Strategy for Sustainable Brick Production [Z7R & 41 7= B{H&
il BCR
Lo 7 B3 O 3BAR R AL Fhax T Ot
BERK TREDZEH
[BREBIZRZED D DR
PEA 2 DA Br a0 D
W1 70 A R B DOHERF
BIFRNEDB WL O
7V vy E—DT ¥l TR T 0D L
KEEEOLBRIY 7 7L
BEH 2T L
T LEEDOB%E
AL O ARERFIH, TV BWREDZ Y — L
B R B R S AR T oD Tl
BAfRE DS INAE B

@
z
S

OO |INOO|O | |W|IN |-

[EN
o
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14 Fifor nlRE 7R BHAE D S8
15 B E O Far HE 1B
16 WHETE B

{8 : National strategy for sustainable brick production in Bangladesh (2 J&-3 & Fi4 M 1ERK

() ARRBRMEKICHRHEE - EFIEDRE
KEEBLO T DIEAPBRETALNE « PEHIETI I EITO CASE 7 n =2 MI LD

PN

XVE

RIS, FETORKIGYE PR (APCR: Air Pollution Control Rules) % & i
XEREMOMBIZON T RERBFEIA LNV, £, HHREITORM 7 e =7 b
(BEST 7m =7 F) TIXECARECR ORFEMICHATLIEbEENTWNDHLEDZ LT
b5, 12120, 5%, BREXIROMER I, )RR OFHn A Fhi L T < 2 & 2 8E
T5E ERIEICOWTUTO LS RAICONWTORY A EED TN ZENZEFE LN
EEZLND,

B 7 56 4 TR %t R B &

a.

PEHEMEIIFET 2 500, Hll SN TW AR CIEEMICHEHE=4% 1) v 7
DNFEHE S D Be P > TV 70y, Z Ui DoE BB O AECRE I e I & &
FoT. MEL—/V CRIGERE, WIESE, AFE, RS, HIEFEmkE) %
AL TN Z ENEEND,

T RTOPEH ARG T8 CE R 72 I E M S A5 72 DI2id, fFRmICIX
R Z ROWEDSEMPELFEN TH 5, R T AROEREECHRATTED B L
LT ZEREEND, F iz, KR AR ITHE D R 02 (CEMS)
DERE /N —/VE SRR SN DMMER B 5,

HYR 2 MO E BT 5 BTk, HEV ARNEZ T Trd7e < Dok BERIZ L 5 F¥Y;
OELRLEETH LA, HIFICEE SN DEPEICE > T, B2 EiT 572
DON—) (RHREFE, FE, LS CELEXGREETORRE B2 & O
LR LT ZENEEND,

LU HZEIZ DWW IO O BIH 238 U CTHEY 2 DB A HIfH$5 = L ICkTh
LTV, SEFECREIE., T OMOEEPEHIED & OPEH SR X e I o2
STV, FRCRHEFEEDAER LB 2 FMmAICEA L TWT 5 L5 7%
AT 4T 252X FRIZOVTHMNESNDZERLEE LY,

BUE X —HEOPEHIEENRE SN TV DA, PEHIEYEE T T ORHI S FET
TR LT, RREOBRBEAMELZM R TE 5 LIFRL 20, Fkmizix, K&k
BEtREICE ST HIE TR SN DR EORE L FEL T L0V ETE W
ST R LM > T DAlfEME L B D720, HEHIEED ety 72 i E ik %
BEL TS ZENREELY, B, ZOXHIR7T e —F 2 EiuT 57-0I121E,
BFEIE AT S OHEH T A DEREICHOWT, FEHZE U CIEMICIETE 5 L)
272> TWDHMENRDH 5,

EIER VU HBITBEIENRREL TS Z &0, ALTHETII2025FEFETICT 1y
JICERICESHMZHD L EAEE LTRY ., NEOLIHETH D, S%IT.
EIE L HEND ORI LV H - a7 U — T a v 7 O%kEHiEIC
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it LT < 72 D BARBY 7R BOR (B &P RER S 26 T 36 B O L BHRIE 3082 55)
PEETESND ZENEE LYY,

b. ITERIGOEEMN DM L ARESKEE
- Xy BHEOZEOEDIIEERHTRES CTHURIN TN D &) THBEER
NHOF CADORAMBINEER SN TND, ¥y Bl kOO CIERME
(FILLDTHELEESDLTD, INOEEBELIEREFEBIELZ ENEE
THY, MREADRY —H A KT A2, SHITFRVMADAL T 4T
FEIZONWTHIRETISND Z ENEE LV,

¢ BEMAUELTYA LOBEE
- KRRIFRMEORAR Y L TR TE RN bODO—DIZ, # 1V EY I A T
DRIERTEE BB, ZHHIEKRKHICEBICEEE 52 T 5 LBDILS A,
SUEEFROBLS L 5 L 0 15 7 E Y BESE EER O ML 0 T RHE S LD
RETh 5, EWEEWEIIC W TIXHTE T 2R G LT b 0 b &b T A
POXERD BT, ZNHT R Y=y b Ll LT 2L REETHD,

d. BEIRERREK
- CASE 7mY =7 MIXV%L< D CAMS BEAISHTWAN, KKIGIWEL%

SHEH LTV D2l R O BET A OB 2 i U HR C X 2T O E ICITE -
TV, HIRERR THBIEYED X 0REB 2RSS 2 &2 BRICBNT 5 2
L0, HUSORBREFIELEOHHUIZ OV TIRFT L TN 2 ERZEENR S, 728, DoE
FERA SN T D HEBEOHES ZAFEZEY LTS, FEFICT & LRHIET
ITHEHERR O 2R B ZIE T 5 Z L IXTEX D, BEPRATR SR O BIR1) 72
BRI O Z & 1IREECTH D, BEST 7'r v =7 F CTHMEG O, BRTA
BT D R—F MIEENDAREMERH D720, TN OO %E L EE LT-
ORI RALETH D,

512 XSFLEMEICHNDERAKFIDIRIK & EE

1) ABOFE

DoE 1%, 4 OiE#) HHE % MoEFCC & A L C, HEEDERCIRDILEZ MoEFCC ~EHIRIIC
WG L CW5, DOE X, MU= L ICERIEENAE (APA: Annual Performance Agreement)
DOHEBHENFZHT D, RS EILHEF 6 A £ TIZ/ER ST, MoEFCC @ WEB
A4 N TS,

TEE) BRSO BPIE, £ 5.1-6 1T T K O ICEERAEROBH . KRREERR & LG H
D, LnL., BURTIL, DoE 2 EE &3 DIk E B & BUN 80 5 TRICK & 22 el &
D RRUGGEBO AR T A > 7o HE BB Ty, DoE (2 KAuE, H 9o DoE
21X 6 AD/S—< 3 F R v 7 BHSERO A VT F U ZAHEE 1~2 £ O/8— R Z A LR
FIBT 5721 T, TOEBRENKEZMETH D L9, DOE 1T, RKKEHRICEF T2 A
BZ4 9 72DIZ, CAMS & C-CAMS DIEF D712, 2 DO RMMEE~HEREI A2/ EL
T3,
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F£7-. DOE IZLEIC 6 HTO T REZEH L T\ 5D, ZHHD TR TILECC O HGEIZHHIG
THHEEFEML TODER, HiEZ AT 57200 NABRENEZTH Y, 3,000 T4
WBRHEED 8 D L9, DoE X, ZARDANERNRIZH LT, F2HFDOANEHZRDOTND &
WO, EHIT, RFEFHEICHE D ECC OHFEHMIIST D720l HEXETEE DNEFR 228
WZ3EIT DT REHRETHTHERGFERL TWND &I,

# 5.1-6 DoE DERRBE & 7 DEEHHIEE

B AT THEh AT AR
Environmental Use and introduction of Effluent Treatment Plant (ETP) coverage for
pollution control advanced technology to industrial pollution control
prevent pollution Illegal brick kiln closed
Air Quality Monitoring Air Quality Monitoring of other cities including
Dhaka
Conducting operations, Compensation imposed against the polluters

taking legal actions inciting
against polluters, Industry, | Campaign against polluter brick kilns/ Mobile
brick kiln, institution and court

project Organizing workshops for entrepreneurs at
divisional level to encourage them to set up
advanced technology brickfields

Protecting Ozone layer Reduced use of ozone depleting substances

Testing of various samples | Service recipient person / organization /
in the laboratory of the entrepreneur

Department of Environment
Actions taken based upon Complaint settlement rate in the context of

Ensuring

h different complain complaints received
ggxllirger;mental regarding environmental
issues
Increase public awareness to | Promotion in national print and electronic media
prevent pollution and Meetings / Rallies / Workshops / Day

observance on National and International Day

(8t : APA yearly evaluation 2020-2021 (DoE)

(2) BES5&1E

CASE 7r ¥ =7 K Tl&, CAMS OEMIZEET 2HHEN TNz, Z DWFHEIL. CAMS
EETHDLT T AET AV IORENE LSO THDH, WHEIZEFO DoE THENG
AN LHENT, WitE~DOFEFEFEL 2> TWH A, COVID-19 IZ X v, 2020 45 & 2021
FITHHEILFE i S TRV EN D,

CASE 7u v =7 hTlE, W ONDOHHENRE G S, 7 uy =7 MIELZAY v 7
DHHE %525 LT- 23, CASE 7' ¥ = 7 kO T HICHHE % %5 L 7= BB DM B~ 2Eh L
el BEBREAT DAY v TPAREL Y DOE (2 & - THHE DR RIZFZEN A 72
LD LT bR oTe, ZTO XS B O RENC X 2 HNEHE AP Tz, BUER A Fo
RENHETH D,

F72. DoE TlE, RREET Y v ZITHNCET 2HEXER SN TR, KAE
FT VT ETPRNCET 28N 2B T HONERD S,

AN K % DoE kB O RKIGYE BB 259 D RE DMl A & 5.1-7 1T 7,

87



% 5.1-7 DoE MReHEE

arig FEA DoE DO ELIR
EERERE=4FV it JEE=X ) T OMMERA L, DoERENE=%1
7 VT REMTEDLN, NBEORENHEETH D,
HEREREE YO EASEHTE LA,

I . HENHE ADT =2V o 7 O 2154 L. DoE fkE
PORERE=SVY | s | BE=r ) v 7 RHTE 50, ARORENHETEH

50

e DOE WHENHPENT ADT —Z ORBEIC LY . BEZEER
PRREREE M ST X B RIS
KR E s Y v N DoE BtEICKGREE=X V) 7O EH ST <.

CAMS DHEFFE LA NG R L T D,
CASE 7t v =7 FTHEEIN-T—XIVE, T R

RRET — 2 DI -

f + |7 AICED . DoE AL HIERTE B8, Ty M
DFEAT LT
DOE (14 MK HE & FE LT\ 578, 2 DRRHLE 72 % DI
B [0 B RO, T E T
VY,
o~ CASE 712 =7 [ C. DOE ARSI S = b—2 =
RG22 D ageils Liea, AHRBIC K 0 BTIA L, #ii
FEHFELRV,

Rl O+ 13BN 2 R T 2R ABRT — X OAREDNHETH D Z &, "+l ABED
ELHLHERRELTND Z EAEKRT D,
L B VR

(3) HMHEE

kﬁ%%’ﬁﬁéﬁ% IEHIEE ST MOEFCC 23 H244 & LT, DoE 28% D&l 2 4H -~ T
W5, RIBIZOWTIE, ERREERLE (MORTB: Ministry of Road Transportand Bridges) 73
HYE L s, £72H /10)%%5' Uo7 oA 7 ZBEILFEIC BIER (MLGRD&C:
Ministry of Local Government, Rural Development and Co-operatives) 7234249 %, HRRITD
CASE 7m v =7 FTIIRE, ZBOWMt s ¥ —%HiG LIy 7u—F Cholz, 7R =
7 NEMBICHED 57252, CASE 7y =7 Tk, B LB —REE, S 8F
IRIEENCEAT D EMA LA T2 2 LIk v, FIFERREREIL, 7 ¥ — 08 & KRR OB
ZIVIESHMLIZEEND, T LT, Ful=7 b OELNEZEEREINL, H#E0o®
JB—=OT T —F LETRIOPTELHEFIIZT DA D=L ERETD L. KRN
KREEENTZ D EHEHSNTW5

EERHFTE S (5.1.1 TRed) Tl 85 OFEITEH O ®IT high-powered committee 7%
RS CT\b, 2@ Committee (X, MOEFCC, DoE, DNCC, DSCC., % - 71 & #il&l# 52
(Dhaka Metropolitan Police), /3> 2777 ¥ = BEBEE(HIT (RAJUK) 23ERKE & 72 DA L
NDOEHFHETH D, NETEMEEE A HEAET 2551213 A LYV TOFRERLETH Y | fill
D43 C 1 high-powered committee 23Rk ST, HREESED LTV 5D
(4) BREHR

DoE %, K&RIGYDOEI, EMABOT-®IZ SNS, EBFESOHIM AT ¢ 7 ZIEH LT
Lo TLERTVAGEAREL LTORIMELZEHEL TWLDEMTL2 R0, £
DD e ),
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KEIGYRILDOABIICE L CiE. DoE (X, CAMS TOEMT — % ZHhde5— % 7 (CDS:
Central Data Station) @7 7 A LY — R—|CHEBHNRFET AV AT ANER SN THD b
DD, ZDT—H%&EYTIVEALTAQl 78 E~HEILEET B AT AT, 4 ¥ —F
v FRAY— R 74T 7Y TART 2 FEEZHEAE L TR,

F7o. WK L~V TOMERKITETE, ERABNITH T BT ORERE & O N LE L 22 D,
Bz E, dbF o B EEA v I TEBEL WA= —FT = —T7 IV —A ) — |
%, TRPASMMT 5804 TH Y . DSCC, DNCC, DTCA, DoE 2 IL[FTIT-> T4,
513 XRRERICHMNDHIKERE
(1) KKUBLEREHRB (CAMS) ORI LFEE

DoE 73, 2021 4EBI/EFTA LTV % CAMS ICBT 5 5% % 5.1-8, CAMS D445 X %X
5.1-2 {2759, DOE i% 16 /& CAMS & 15 @ Compact-CAMS (2 L ¥ £E D KR I5Y: % AR
LTW%, XIRWEIX, PMwo. PM2s, CO, NOx, SOx. X TXCO Th 5,

CAMS X GPRS v A7 A2 LW & 5D DOE (23 % CDS ~f5¢ SH, K& &KL OB
F— &3 EnVIEW2000 ¥ 7 h 7 = 712Xk W CDS @ SQL & —# X— A |} &b, CDS
TT — X OBRFMEERRSN L2121, FatuEisns v ), Bx ORREREE (AQD) Off
. HEREASORE L O DB D REVGG ORI 2 S BT 2RI A iE/s KKRE T — & 12
SWTEHE S, DoE ® Web ¥ MIB# S5,

CAMS DAER] O&M E X, AL T F L AL AT /R—Y &5 T#H) 5,000 /7 BDT TH
%o DOE 1E, EIZH T T4 VDY — R X—F ¢ LEFD A T F U AT 5 TFET
b5, 1EPTD CAMS O OMERFE EEE 1349 10~20 77 BDT, Compact-CAMS (357 20
~50 5 BDT T& 5, DOE ([ZLiE, CAMS DHERFEELE FITELA BN L TV D &9,
DoE (Z LAuZ, 1 & CAMS 2R iE T 5 72O 0% 13K 2,000 7 BDT Th 5,

& 51-8 AKXEREHREOFER

S = % .y Xy hT—7
7N ID 7l i I D ?? Sz gtz
SangshadBhaban, 23.76N PMuo, PM2s, CO, SOz, NOy, O3, | Modem
CAMS-1 | Sher-e-Bangla ' and HC concentrations with
90.39E .
Nagar meteorological parameters.
376N PMuio, PM2s, CO, SOz, NOx, Os, | Broad Band
Dhaka CAMS-2 | Firmgate 90'39E and HC concentrations with

meteorological parameters.
PMz1o, PM2s, CO, SO2, NOx, Oz, | Modem

CAMS-3 Darus-Salam 23.78N and HC concentrations with
90.36E .
meteorological parameters.
23.99N PM1o, PM2s, CO, SO2, NOx, O3, | Broad Band

Gazipur CAMS-4 | Gazipur and HC concentrations with
90.42E .

meteorological parameters.

PMuio, PM2s, CO, SOz, NOx, Os, | Broad Band

Narayangonj | CAMS-5 | Narayangonj S(S)gig and HC concentrations with
) meteorological parameters.
CAMs-6 | |V sttion, 22.36N zr?gllaglr:ﬂc)z:é;(t)r;tsic())nzs’yv%’ Ox | Broad Band
Khulshi 91.80E

meteorological parameters.

22 39N PMio, PM2s, CO, SO2, NOx, Os, | Broad Band

CAMS-7 | Agrabad ' and HC concentrations with
91.81E .

meteorological parameters.

Chattogram
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PMz1o, PM2s, CO, SO2, NOx, Oz, | Modem

Khulna CAMS-8 Baira 22.48N and HC concentrations with
89.53E .
meteorological parameters.
24.38N PMuo, PM2s, CO, SOz, NOy, O3, | Modem
Rajshahi CAMS-9 | Sopura 88.61E and HC concentrations with
) meteorological parameters.
PMuo, PM2s, CO, SOz, NOx, O3, | Modem
Sylhet CAMS-10 Red Crecent 24.89N and HC concentrations with
Campus 91.87E .
meteorological parameters.
. PMuo, PM2s, CO, SO2, NOx, Os, | Broad Band
Barisal CAMS-11 DFO office 22.7IN and HC concentrations with
campus 90.36E .
meteorological parameters.
Doe Office, 24 45N PMuio, PM2s, CO, SOz, NOx, Os, | Broad Band
Mymensingh | CAMS-12 | Divisional ' and HC concentrations with
90.24E .
Headquarter meteorological parameters.
rangour | CAwisaa | BTV Rangpur [ 265 | TR PR T SO o O | BroadBane
gp Station 89.13E

meteorological parameters.
PMuo, PM2s, CO, SOz, NOx, Os, | Broad Band
and HC concentrations with
meteorological parameters.
PMio, PM2s, CO, SO2, NOx, Os, | Broad Band
and HC concentrations with
meteorological parameters.
_ 23.28N PMz1o, PM2s, CO, S_Oz, N-Ox, Os, | Broad Band
Comilla CAMS-16 | Court Area 91-1OE and HC concentrations with

) meteorological parameters.

Atomic Energy 23.57N

Savar CAMS-14 | pesearch Institute | 90.16E

SadarUpazila 23.55N

Narsindhi | CAMS-15 | complex Building | 19.42E

Hi# : DoE, Monthly Air Quality Monitoring Report

Gazipur (01) |

Rangpur (01) Il:

| sylhet(01)

Mymensingh (01)
—

e Mo N i, e __| Dhaka (03
0N _ 4l || Comilla (01)
Narsindi (01) ——J’ =gl ). ;|

[ Knuna(01) —1

Chittagong (02

Barisal (01)

Hi# : DOE, Monthly Air Quality Monitoring Report
K 5.1-2 CAMS O#E

a. CAMS DOTIRFEER

FAAEL, # > 71N Darus-Salam J& & a5 L, KRAMIEBREE 238 L7-, CAMS I,
R EIZENEICKER, 77 o AMORPEZRO I THERK S5, Darus-Salam 7y ik, #h
REFIC, O3 #FHIXFEIR OFF, PMig X Tape tension Error 23 s586T L TNz, A3H#4 L 7= I E #1358
F, AR S AT A4 LT BEIZER LT 5, SR NI EER Tm O JF
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ERECHD, TR T 4 NH—ITED PMas & PMyy DB EEEBIIICOWTIE, A 2
[BlD 24 I E 2 FEh L T\ 5, 7B, 7 A4 NVF—OFEIZHWD KL 1pg 2 HE ]
R KRR ClE R eV 9, KRN, ACEH Mo amEEE, $hE 7 m o EEE, KR,
WA, HHE, BKEZHEL TS, [KEHUEHITFELEOSK, ¥V 7 b—3 3 2%
ML TWD &S, BUEEE, BAGEED 7 — 7 VEE DS B E) TIde Wi o | iR~ DA

HARE LT VIR TH - 72,
% 5.1-9 Darus-Salam B0 BIE #25
E S/ REE A% REE
CO Teledyne API T300 2016
Os Teledyne API 400E 2011
SO, Teledyne API MZ100E 2011
NOx Teledyne API T200 2018
PM1o, PM> 5 Met One Instruments | Bam 1020 -
Dynamic Dilution Calibrator Teledyne API T700 2018
Pump Fasco 185B1 -
PM1 Sampling Inlet Met One Instruments BX-802 -
PM_s Very Short Cut Cycle Met One Instruments BX-808 -
Ambient Particulate Sampler BGI Inc. PQ200 -
Arrow feather and a three-cup anemometer - - -
UVW Anemometer - - -
Thermo/hygrometer - - -
Solar radiation meter - - -
Rain gauge Met One Instruments - -

B - SRR VR

b. RKRE=ZV I T—4
2021 4E 3 A O REIGYE DRSS R A 5.1-10 IR T, MR RATH S TV S
EJR R ORIEER OF — X BRI, 50-90% THh->7=, — 5, W< OMORIERITE T,
KBRS RGO WRAERCHEE B 2355 2 L1350 5,
AHETAFTLIZDOE DRKKRE=F U 7T —4% (20194 1 H~2019 4 12 H) %l
MAMR L, T=F Y 7T —HIZLTOMERS D = & 2R LT,
- 16 5D CAMS O T, EEICKHE) L TV A EIIEIZ. CAMS-1 (S-Bhaban) & CAMS-
12 (Savar) % [R< 14 J/Tod %,
FRRRHORRET — I LT, RPERZL <. 7 —F OfEH . NO JRE D NO2 i
FEL D BV, PMosTREEDS PMpo iR E LD 0, BHOCRFEE E bbb 7 —4
MWELI LD,
P0G T —Z AL UL KRRET —Z I L TRBINEZ L T —F DfE D,
NI 7D B 5 28U, 252 Bk 2385 L CRBLRIL JEGEE 30m/s LA B oD JE A3 ke
BRHISND2EOHLNCRE EEbNS T — 2 PR S b,
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CAMS-8 (Khulna) CAMS-2 (BARC)
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Hi : CAMS O F —# % HIC A IR
K 5.1-3 CAMS #HlT—2 DEFEEDEH

DOE (ZffEs8 L7 fE 5. CAMS OIERIZIILL FTOFEENRH D Z ENHL M E R 5T,
« CAMS OBUHIT — % Z it 9 2 HEENEEE L ez, BT —2 DR ) —=7
LOMEEENE/S TR b
+ CAMS TR E S AU TW D RETG Y E ORI ER R O RELE S ARENIT 2 W20, JIE
FEAR DS U 7o BRI B A A A (V- JERERR ORISR & 70 2 HAESL Tl
) OFREICHEEET S L
< JEZROEFLD 720 OAZHIL S Z HCNICTHE TE RN 2 L, T— 2 BUSRDIK
TICERK LTS Z &
R0, BT — & OISR 2 ZEMICEB S5 2 L. RO CAMS ORIERMEED
AT =Y DRERD, DRI KK E kT 21200 ETH 5,
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% 5.1-10 CAMS TOXSREMRERDH (2021F3 A)

S02-24h NO,-24h
. Ppb ppb
Sl 1D 140 53 (Annual)
/Name Data Data
Ave. | Max | Min Exceedance capture | Ave. Max Min Exceedance capture
(Days) (%) (Days) (%)
1]S-Bhaban | DNA| DNA| N/A NA| NAl NAl NA] NA NA|  N/A
2|BARC 1.03| 257 008 o| 10000] NA| NA| NA NA|  NA
3| D-salam 232| 398 007 0| 5667| 46.37| 99.25| 18.96 0| 7000
4| Gazipur NAl NA| NA NA|  NA| 3571 6970 711 0| 90.00
5| N.gan] NA| NA] NA NA| NAl NAl NA] NA NA|  NA
6| VSt 9.18| 2259| 061 0| 5667| 3744| 57.24| 134 0| 56.67
(Chittagong)
7| Agrabad 310| 6.16| 055 0| 53.33| 6041| 97.09| 4296 0| 5333
(Chittagong)
8| Sylhet 9.97| 1280 0.6 o| 7000| 1400| 4764 o038 0| 80.00
9| Khulna NA| NA| NA NAl NA| NA] NA[ A NAl  NA
10| Rajshahi 717| 1448| 005 0| 10000 2116| 3410] 827 0| 100.00
11| Barisal 272| 745 127 o| 9333 618| 1129] 250 o| 96.67
12| savar NAl NA| NA NAl NAl NA] NA[ A NAl  NA
13| Mymensing | 2.86| 2348| 001 0| 9333| 2858| 5806 7.25 0| 100.00
14| Rangpur 233 442 008 o| 9000| 002] o0o05| o001 0| 96.67
15| cumilla 116| 216| 048 o| 2000 NA| NA[ NA NA|  NA
16| Narsindhi 257| 11.22| 030 0| 9333 625 1598 257 0| 6333
CO-1hr co-ghr
St/alilion ID pggn pgm
ame
Ave. | Max | Min Eatics cz?petlltjare Ave. | Max Min St cz?patlfjare
(Days) (%) (Days) (%)
1 s-Bhaban NA| NA| N/A NA| NA| NA| NA| NA NA|  N/A
2|BARC 209| 464 2.09 0| 7406| 208| 370 127 0| 31.59
3| D-salam 321| 651| 2.09 0| 97.45| 320| 573 222 0| 1250
4| Gazipur NA| NA| N/A NA| NA| NA| NA| NA NA| NA
5| N.ganj 254 412| 167 0| s9.11| 254 373| 174 0| 1142
6| VSt 5.78| 11.79| 1.04 o| 793 568| 802 354 o| 968
(Chittagong)
7| Agrabad NA| NA| N/A NA| NA| NA| NA| NA N/A|  NIA
(Chittagong)
8| Sylhet 271| 6.16] 1.05 0| 75.94] 271| 6.16] 1.05 0| 75.94
9| Khulna NA| NA| NA NA| NA| NA| NA|[ NA NA|  N/A
10| Rajshahi 0.69| 452| 005 0| 5175 069| 452| 005 0| 9247
11| Barisal NA| NA] NA NA| NA[ NA[ NA[ NA NA|  N/A
12| savar NA| NA] NA NA| NA| NA|[ NA[ NA NA|  N/A
13| Mymensing | 0.79] 3.99] 0.79 0| 10000 080| 2.14| 080 0| 97.85
14| Rangpur 0.70| 2.89| 0.70 0| 9422 o070 1.93] 0.70 0| 97.85
15| Cumilla 048] 1.01] 030 o/ 659 047 072 036 0| 753
16| Narsindhi 209| 451 1.60 0| 59.95| 209| 331 167 0| 60.22
7 : N/A= Not Available

Hi#4 . DoE, Monthly Air Quality Monitoring Report March 2021
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# 51-10 CAMS TOXREHRERDH (2021 F3 A) HaEF)
O3-1h|’ 03-8hr
. ppb ppb
St?li::rgelzD 120 80
Ave. | Max | Min e ca}\Dp?fJare Ave. | Max Min St c;::)atlhare
(Days) (%) (Days) (%)
1|S-Bhaban N/A| N/A| N/A N/A| N/A| N/A| NA| NA N/A|  N/A
2|BARC 2.97| 16.34| 0.01 0.00| 31.59| 3.02| 15.25| 0.01 0.00| 44.09
3| D-salam 2.09| 12.51| 0.05 0.00| 45.43| 2.00| 515/ 0.21 0.00| 53.76
4 | Gazipur 9.00| 58.10| 1.44 0.00| 64.92| 9.25| 40.15| 2.11 0.00| 75.27
5|N.ganj 2.98| 9.92| 0.34 0.00| 70.30| 2.11| 5.14| 054 0.00| 44.09
6| TV-St 8.05| 28.27| 3.30 0.00| 11.16| 805| 28.27| 4.71 0.00 12.90
(Chittagong)
7| Agrabad 8.41| 19.30| 5.03 0.00| 42.88| 835| 15.98| 561 0.00| 45.16
(Chittagong)
8 | Sylhet 17.81| 61.39| 2.62 0.00| 81.99| 17.82| 40.38| 3.06 0.00| 90.32
9 [Khulna N/A| N/A| N/A N/A| N/A| NA| NA| NA N/A|  N/A
10 | Rajshahi 13.69| 51.01| 0.02 0.00| 54.70| 15.51| 46.91| 3.62 0.00| 92.47
11| Barisal N/A| N/A| N/A N/A| N/A| N/A| NA| NA N/A|  N/A
12 | Savar N/A| N/A| N/A N/A| N/A| NA| NA| NA N/A|  N/A
13| Mymensing | 15.36| 56.49| 15.36 0.00| 94.09| 15.45| 38.80| 15.45 0.00| 97.85
14| Rangpur N/A| N/A| N/A N/A| N/A| N/A| NA| NA N/A|  N/A
15 | Cumilla 16.41| 50.98| 0.31 0.00| 21.77| 15.57| 38.56| 15.57 0.00| 39.78
16 | Narsindhi 18.60| 74.14| 25.00 0.00| 89.78| 19.07| 58.36| 19.07 0.00| 97.85
PM25-24h PM;o-24h
3 3
e i
Ave. | Max | Min Eatics cz?petlltjare Ave. | Max Min St cz?patlfjie
(Days) (%) (Days) (%)
1|S-Bhaban N/A| N/A| N/A N/A| N/A| N/A| NA| NA N/A|  N/A
2|BARC 199.48|352.43| 30.94 0.29| 100.00|310.78| 537.53| 128.89 0.26| 96.67
3| D-salam 130.38|234.88| 53.55 0.23| 86.67|221.90| 363.81| 88.03 0.22| 96.67
4| Gazipur 136.91|230.38| 68.50 0.30| 100.00|294.83| 461.07|118.13 0.25| 100.00
5| N.ganj 130.10{233.82| 50.25 0.22| 90.00|291.63| 493.35| 121.49 0.22| 90.00
6| VSt 77.95(211.64| 45.05 0.11| 56.67|250.18|537.46| 12.00 0.07| 40.00
(Chittagong)
Agrabad
7105 92.23(124.82| 33.96 0.12| 43.33]260.16/394.19| 83.33 0.03| 13.33
(Chittagong)
8 | Sylhet 170.48|416.06| 43.92 0.08| 30.00|275.12|548.79| 123.13 0.18| 66.67
9 [Khulna N/A| N/A| N/A N/A|  N/A| N/A| NA| NA N/A|  N/A
10 | Rajshahi 131.15|183.65| 89.38 0.29| 96.67|367.01|566.52| 249.01 0.30| 100.00
11 | Barisal 95.01(244.38| 21.30 0.17| 86.67|195.17|310.50| 85.09 0.14| 53.33
12 | Savar N/A| N/A| N/A N/A|  N/A| N/A| NA| NA N/A|  N/A
13| Mymensing |206.10|312.92| 77.81 0.21| 70.00|310.36|505.53| 123.48 0.29| 100.00
14| Rangpur 170.79|267.02| 84.27 0.30| 100.00|353.33| 661.99| 161.51 0.30| 100.00
15 | Cumilla 90.36(186.07| 56.90 0.14| 60.00|194.86|383.16| 89.51 0.18| 83.33
16 | Narsindhi N/A| N/A| N/A N/A|  NJA|266.10|450.42| 116.17 0.24| 93.33

=

N/A= Not Available
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() SHIIR LZEDH. HEHXDH)

NERIZH D EERCFSNT T R &2 % 5.1-11 ([TRT, BURNMMEA T 510258050 7 R
BCSIR & DoE T& ¥, BCSIR (ZIZBEHIE &l JH O PM2s B Bk /o ArdieE (U5 SR
fl PX-375) 732021 A 1 HIZEAZ 7208, COVID-19 OREGLPERIZ L 0 IFHITHEA T
WEW S, REIOILZ5HT 7 A, 1SO <° Bangladesh Accreditation Board (BAB) % 45 L
—EREOME DT & FEiTE D, TR bILF o 7 R &2 L, Zitotr b3 L
Tn5,

£ 51-11 NERDOEES TS HRDIER

Laboratory type Bangladesh Air quality test (ambient,
SL. Government 1ISO L . . .
Laboratory name . L Accreditation indoor others including
No. [Private Certification Board (BAB) parameters)
/Academic
Bangladesh Council
of Scientific and
. Industrial Research Government
(BCSIR)
Department of
2 Environment (DoE) Government
ISO/IEC
3 SGS Bangladesh Private 17025 NAB_L
o Accredited
Certified
(i) Stack Air Emission
1SO I_n_spection _ _
4 Green Bud Private 17020:2012 BAB (i) Indoor Air Quality (1AQ)
Certified Accredited I_nfpectlor_l _ _
(iif) Ambient Air Quality
Inspection
(i) Particulates (TSP, PM1o
3R Environmental . 1SO 14001 and PMz.s)
5 . Private L .
Consulting Certified (ii) CO, SO2, NO2, O3
(iii) Air dispersion modeling
(i) Ambient Air quality
(if) Stack Emission
(Generator)
. . 1SO (iii)Fine Particulate Dust
6 Porlbesrlfdrotectlon Private 9001:2008 Processing (Particulate Matter, PM2.s)
' Certified (iv) Respirable Dust Content
(Particulate Matter, PM10)
(v) Suspended Particulate
Matter (SPM)
1SO
7 Eco Technology Private 14001:2015
Certified
Air Quality and
Environmental
8 Pollution Research Academic
Laboratory
(Centre for Advance
Research Sciences)

L A VR
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AL DOE O v h T RAZHHRI L, 32 5.1-12 O HM 2R Uiz, [EEREJROE

BEHEAT A JNE O
FEEL TS, TRITIL,
ZEIRE SILCWe, £7-. HEMET AHIE

EiE (Ed

- HEVHPET A ORTEREER 2 E2 A L, 7R ORRE DN H S THIEEE
CAMS OD(E'J/E%%””@“(E’%%&H@N T U=,

BOE A HETT A 57

dl MEXA-584L, 2018 4EiE A) |

RALH PR 2R ELE &

BREE, Xy BITIE5-

[ 7E F AR T ASLE (T ARSY)

[IEAN

6 GREEDH D,

[ 7 F& A PR TR B B
EE (B Uy —EET, A v ) BDMEE SN TV, gET AV T T —|

T4FT 20

INARY) 2a—LY T T =L I =R a—2Y% 7T

—IX. BEEREID PMos. PMip. SPM OH 7Y o FICfEHENTW5, DoE 74K T,

PR 2 6 A TR D S B A R A RS 4 ISR L TG 2,
& 5.1-12 DoE ¥ v h 3 RDREHM
BEp 4w ET IV B ik
Flue gas analyzer NOVA, Canada, Model-5006A 2 ADB X
Stack sampler Envirotech Instrument India 1 ADB D X
Model-VSS1
Stack sampler PEM SMS4, POLLTECH, India 1 -
Electrical balance A & D Company Limited, Model- 1 ADB 0 1
(4digit) HR 250AZ
Smoke meter 7500 Smoke Opacity Meter, 1 Use for Vehicular
Wager Company, U.S.A Emission test
Automotive emission MEXA-584L, HORIBA 1 Use for Vehicular
analyzer Emission test
High volume sampler Envirotech, India - monitor PMzs,
PMlo and SPM
Mini volume sampler MiniVol™ Tactical Air Sampler - monitor PMzs,
(TAS), Airmetrics, U.S.A PMio and SPM

L B VR

BUET | Bureau of Research, Testing and Consultation (BRTC) & L CHFEDZFESy
ERERUEL TV D, BRTC X, SHEO(bY:, BEMTA 7R THEMEL THY

M —
JELE HE T A

HEDT- DY 7Y v TR RKUEDTZDDNARY 2 —bY 7T — BRSO

TeODHAI A~ NI T 74—, BTV o I EKPORK[EREERET 2 HAT >
JFOREE R ERRA LTV D
& 5.1-13 BRTC THERLI-RAKRF
K RWE KEH %
Source Sampler Apex Instruments Model 572
Source testing equipment Apex Instruments Model SB-2M-V
Gas analyzer E Instruments E8500 Plus
Gas Chromatograph Agilent 7890B
Gas Chromatograph Shimadzu GC-17A
Gas Chromatograph Shimadzu GC-14B
PMy, Size Selective Inlet for High VVolume Andersen
Ambient Air Sampler
Noiseless PMzo sampler Envirotech APM 460NL
Multi-Gas Calibrator Environics 6100
Detector tube Gastec
i BRI ERL
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() EBEEIR

a. DoE

DOE [X[EERAEPRICHK U THRE SN TV HHEH T ARKEDOREZ MY LT\ 5, HEHHE
Y| I T 2R Sy &R IRENZ DWW TREE SV TV 523, DoE (34 AR Ak 43 I & ) E %
(Quintox #-%4. JIEATHETE B 1% 02, CO, NO, NOz, SOz, CO,, HC) &HKi1-IR¥EEHR
D7D 77— (Polltech Instruments #£8Y) Z A L T 5, DOE ~ [ akhh FlZ &
L e PEH AT ADOPEIISIMNENTE 2N b d D v RU—REIZE DI E A EHEN
FEETETCWRNEDZETHoT,

INZ TR IRE OWEITIEZ Y > 7 ) o THLNRETZ 0N, ek D v 2% 1%
CHOY TV THR—=EBRNGENRILS HDHEDZEThoT-, TD X RGAITITE
RICHEH T THETOIMLENL LD, ZIUWHREBELRWHEE LWL EDZ EThoT,
EH1C, VT M= EEREOFTEDY T v T @S~ T 78 ANTE 72
WEELHDHEDZ ETHoT,

HL - SRR
B 5.1-4 DoE AFiE L TLBEERLERDHS R FEHR

72%. ECA TIL DOE 1Z LH~DNH A BELE G FET 52 LITRo>TWD, EERITEM
IRt D e, BERENDHSTEBBICERT LD L IEDENNOTHED 70 —T v 7
N b, EMIRAELERIZOWT, DOE TIXECRIDRENZL Yy REOA LTI 7
RYx 2 ML TEML TWDED, EFEIIEZHYESCT ROHEEDO R VAT 1
v 7 ARDEBEZZ T TNDHEDZ L THoT-,

Dbz Enb, BEEREFREICET S DoEICL Db 74— A0 M, AESHK
M OHCHEND D Z LNyl
b. BUET

BUET b F L FR~D T U 7k 5 & BUET R[EDOHFEH#EI TH 5 BCSIR 1 DoE
MNOEFLEZIT TN AREEEET L R3HDHEDZEThoTz, 7272 L, BUET N &
ST L0 EMNO T e Y = 7 N TORESLHEMIE BB OREIZRONATND EDZ
L ThHo7z, DOE OREORENTILDO X 277 ay =7 MG DAL, WL ATHE
DT ETHoT,
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BUET 1L TR Clid 7 ARy M E R E#+ (Nova Analytical Systems #1884, & w] GEIR
H1Z CO, NO, NO2, SO;) &hiIKWEFEHEI D= DY 77— (Apex Instruments £t
) ZETA L CW i, AAREE LA LW, ME#SREZEET RO V=T
DATBLTEY, M2 EuIEE L QW DR A b7z,

H B SR
K 5.1-5 BUET{EZIZHAFRAELTVWAEBEEEREROHEN R AETHSES

BUET LA THR~D T U U 72k D & KRS TILIFEITE < OFREEIT > T
WS ZZIE BRSO PEZE RIR DPE T A D KKV G- 2 5 5080, RRUGYE OHEH A o~
FUIZOWTOREEREEZH L TV D, EARTHRCH BEERER OIS A RESZ T a
LTEY R IRYEREBRI OO0 7T —bRiEAFTLIEEDZ EThoTz, 2.
PEHA X N U ORFFERRERICERM SN D HAIC, AL D Z L ThoTz,

(4) BENR
a. DoE

DOE X, #Y UL - CNGHMMLDT A KU 7 REED HC & O CO HEHi % HORIBA il
O BEHEH AT A HEEE (MEXA-584L) | 7 4 —E/LVHEN S OPK AT A D PM 1T K 575
FEIX WAGER o> BHERIERE (Model 7500) THIE L T\ 5,

DOE (2 LAUX, & v BTN TEITHE OPEN AMAE AT 50 5205 100 HiZxf LTHE
JELTWD0, &y BTN TORE THFIC XL D D BNEFT CE L TS 72, EhinsR
HLipoTWnDHEWH, E/o, DoE DAERE GHEN A A D EWRY 2 Ehi 4 K L LT
WA ZENghoTz,

b. BRTA

BRTA (X, DoE (T X »> TED LAY IEMEIZ LS W THEOPER T A 2 F 8T 5 JAT:
NdHD, EEIZS SOEMmKA L % — (VIC: Vehicle Inspection Centre) 7% 1999 A2 7% 3.
SNT-8, i 20 RIS L Ty, F72. KOICA OXIEZE 51T T, 2017 23 v
T =T 1 OO VIC ZFEE L7, 2021 4F 8 AEICHE L7-7-%, 2021 4= 10 H BTl
Bfl L TN Z ENETH D,

BRTA IZ LAUX, Z OFEEDFERICIANT T, WRERIT LW LT, NEHD 5T (&> H
m Q&) . Favy NI A TV x b, ZF) ITHTZIZVIC Z5%SL3 % BEST 7’1
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VxJ FETELTWDL I R0 oTo, #HizlZiiET 5 VIC Tk, 7« —E/LED PM,
CO, /vyx v/, HCOMELZFMTETHDH LWV,
72 5 @D VIC BT 5 £ TOXIGDTZDIT, R—2 7 )VROPEH A R EREER A
BEST 7R Y =7 MIBW TR TETHDL Z L b o7,
c. BUET
BUET & ORI\ T, LT ERNE, i, FrlCR 2RO RKE bIE D FEER H
LN, BRI RKEEHEAT —2 a VITBUEME L T\ D Z &R gholz, £z, BT
B} (Department of Mechanical Engineering) (%, = 2> & A F 72 L Hlj I E H O#ER % P
HLTW5S, HATHE (Department of Civil Engineering) 1%, & iT. #EiV > 77 — %A
LizDOT, eHAPEEITZD LTI T2Z ER o7,
(5) A URY R DIRIK L ERE
[4.28NORAD| Tik~<_7-k 912, CASE 7y =2 MIBWT, Xy hidiéFavy b
7 ATHICE T 2 KEIG RO BIULEBL &R RO R R 2 7l 5 7212, RRVGYE O
PEH A R R U 2B E Tz, DOE ~D b 7 Y v 72X 0, A vy R U, A4,
NESERZ N RITBEIIE AL OA X N ZET 20 ERNH 5, BERAERDA X
v b VB L ik, KRB O P 720 T < . BHEERIT &2 & e f/ MR PEH A
RN EHETHZENRETHD Z Ny hoTn, £, BEIEARICEL Tk, NH
DFREA W LT R B A R E T D M H D,
PEH A X N OREEARFTT 2124720, NELFRIT L DI PM RNRETH D
AT DT~NTUHEBEZLEANEICBIT DA X b UBREL L TICRT,
a. BE}RLEROBEHA ALY
« CASE 7u v =7 hTIERR LIZHEEA X0 Y ZHER L, FlA X R UICEA &
NIt AN7—% (BfE, Hiin, 6% BREHERI. BIHlK5y, %) 2oL, iRE %l
- BT 5,
- FIH ATRE 728844 2 O CTHEE T R & R L (Y 2 K> THEH AEZ1T 5, JIE
RIS A BAHHT 5,
- RAENE Lo T — 2 2, BEHIRE E NEOFEEN KBS D X ) IctkET .
© PREHER A OVER T, R OEBIORGERFTO L B2 —%21T7 9,
- U EOPERBREBE 2 TBEVRAEROPEHA VXU N Z2ETHT 5,
b. BEIEFKERDHLE A ALY
o [EEFRAETRPEY ARNEEE D EhE LT DHET ZNES- OV C E R E 71k,
T—XORE, WIEHESEY L a— L, A - BT S,
- BEFOHEA ARE LR — R & L o, BEHIRORRE PR 2 (BT 5.
- BAMRKEBE & DRI L 0 HET RMER G & TR & FEF (/AR ET) A L,
P ARNE % Fhid 5
- NECBITDHET AER R LR — M-S E, BEREEO &, [FEhET— 4.
PR s 2 S et A v N Y 2 HT 5,
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6) KEVIal—TarvnRKEEREE

a. DoE

DOE 2L % &, CASE 7y =7 O TH, KRV I 2 b—3a & RRUG YIS T
EATORNZATDANEEMREFT D2 ENTE o 7ofER, CASE 7’m =2 kT NILU
MR — b LT BUR O REG Gtk Il DR Ok RN R O R OV 2 ki 35 2 &
MTET, ZOFEEEITOMELFELRNZ ENFoT,

ANENO KGIEUREEINT 2 T+ 2124720 BT _REEOFEF & LT, NEHE
AL EICKRE CARBETH LT T v OHEG2BEICT DL 5%, LLFOREN S
ZEEbhbd,

© REKBRFEHF D PMas & PMy DY 7V (A F U plsy, BB, RFERSY) %

AR & BBV AR OB A ST 5T CERILL TR 0T 21T 9,

- WET— & LB SCHMEZTE ] L, PMas - PMy ORAETR T 1 7 7 A )L % A TR
T2,

« PMF JE8UME CMB 352 VT, PM B4R O % G- FEFRAT 2 355,

« KREBRBEF O PMas « PMio DO (A A iy, SRRy, IRFBRSY) Ot F % 1
F 2. PMBGHRRT — Z 1D & | FHEIRIEBICm IR ER AR 2 o1 5.

ALY S 2 L= a CETVER mIRE R 2 G T RKERE T D PM2s - PMio 12
DNT R KON (R EZET) OV 2 b— 3 v &7V G et
DM 2 3RATHC i35, Rk L7z CASE Y m ¥ =7 N CTHE LT T L
EPSODE I, b2 Lilfe 2 G A TWARWI L b, R & LTk, RENR b
ke 7 L Th5H WRF-CMAQ 7 /LA H#HERET 5,

i

TE%E

% 5.1-14 WRF-CMAQ ETI/LDHE

PO ETIV A
KEIJEEE | CAMQ -+ US-EPA 23R L7 fEe7 1
- LRSI E ST T L
e WRF - CKEKRZGTEE % — (NCAR) & KEBRETH®E L % —

(NCEP) # /bt 5FE 7Y =2  (WRF Fuyx”
M) Lo TR IN=EEET L,
< AL &R, RUE, KRR, . HEEEEA TR

il - A AR

DOE (Z&kHuE, KKV R 2 b—r 3 v & RRIBYESE DT 2 T& 5 L ) 7eikfn O %
RMNMOBERIZIMZ T, RKIGRDO TR AT LOEELEELNWEDZ L Thol,
REVERDO TR AT 2%, JICA IZ XD ZRFFBR 2 ONREURTH D, TR AT A
MEZOERIZENT, VAT AN T T AREORERRZA Y I 2 b— 3 VICKERLAS
T—E DT F—~ v NMETXINE, BN E AT O2AZ v 7 ORENLEL 7253,
BUROD DOE I21F, ZD X ) EBERCA S v T INFAE L2 W EOMEDN D 5,

b. BUET

BUET (b ZLFR~D 7 U 7 LU, RRFO RG>y —L & LT, KKy
2 b—v 3 ET VX AERMOD & M3 S Gauss B 7 L— KB T VAR L, HEH A v
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NRUBMVIF, CASE 7BV 2 NCREELZLOZBHAL, R8T —# X, KE®D NCEP
F—H (EE) ZHEALTNWD I ENghotz, LR THERNT, BEERAR, BEIFARE,
B, B AR, R OBBEEROT R TOREREZ LA RRKIGRET Vv 7%
TN EEBZTEHEY BECBBL THWAER UL FOMEICER L TWD D L Thol,

© REIFGY 22—y aDiddT74 A Y7 27 (AERMOD) 0% Ofd

VT N7 =T OFE,

- RET — X OFE

- VBYSE O

« BTV OO OBIET — ¥ DI

- EEI I AMOBH

s BETINVORREWRIET DT DIERT — X DE=Z Y 7
514 XZFELYMEOHEHAIBOIRIK & EE
(1) KKEEMEREDHER

#FERITAY CASE 7'r v =7 MZBWT, T L7z CAMS O & 71 i B EELHIRIZ 3
\F DB RZIGYWE IR ORFZEA (2013 4:~2018 4F) %X 5.1-6 IZ7"F, PMi & PMzs
X, EEHODICANEORREEEZEBE X TV | 2013 475 2018 4RI ) THE P21
IER SR, PMas LIS O RZIEIHE (SO.. CO. NO2, 03) 1. FHiEIZALND
N, EHEAE U TT X TORKIGEWE L, BELUEL TlE-> T,

RO BLA T, PMas & MR ZRR ORCESIR O BIEE A2 FE4M L 720282 6 & U PMas
TREE L IR 2558 DR OB & ORI B RMBEN RS TV 5,

PM Conc. (ug m™)

16
PM,, Cot PM; 5 Conc.
L A J b 1 L 1 i} 1 1 1 1 L . 1 L L L 1
BS = 140 ppb BS =9 ppm
%0 - s <
5 » =6 -
-3 g |
> Il & |
o Q
@ 20 l | | [T C4 o
| '* ’
A WL il
v . v /
T T T T T T T T T T T T T T T T T

Jan-13 Juk13 Jan-14 Juk14 Jan-15 Juk15 Jan-16 Juk16 Jan-17 Juk17 Ju-13 Jan-id Ju14 Jana15 Jul1S Jan18 Jul18 Jan1T Jul17

22 Md Mostafijur Rahman, et.al., Respiratory Emergency Department Visit Associations with Exposures
to Fine Particulate Matter Mass, Constituents, and Sources in Dhaka, Bangladesh Air Pollution, Ann Am

Thorac Soc. 2022 Jan;19(1):28-38.
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 : BS 1EB RKUG U E O/ [E O B & 77 T,
tH 8 : Ambient air quality in Bangladesh (DoE, 2019)
M 516 #yhMICHEFTEIRRERMENEELEIL

(2 RIREEBE DR
NEORKEDRFERHEZFR 5.1-15 IZ7 L, 2021 4 1 A D CAMS OEEHIFICE T D
RKEIGGE PR L BREE RS & Ok A X 5.1-8 12”7, X 5.1-8 12K D & PMas & PMo,
NOy % i < KEIBYME L, T X COBMR CEREEAMEME 257- L T2, —J . NOx 2B
LClE, R N o i (53ppb) 2B 2 28RN R Sz, £7-. PMas
& PMio @ BRI, 37X CTOBMIHTX 5.1-8 ® BNAAQS Trrd BRbi &M (PMas ;
65ug /m3, PMyg ; 150pg /m®) 2R 2 A0 H o722 LB 0h D,

% 51-15 KRR EEVEDIRBERERE

REIGGE BRET FLYE(H BAGEEIE
o 10 mg/m3 (9 ppm) 8 hours
40 mg/m? (35 ppm) 1 hour
Pb 0.5 pg/m? Annual
NOx 100 pg/m?2 (0.053 ppm) Annual
P 50 pg/m? Annual
150 pg/m?® 24 hours
PMye 15 pg/m?® Annual
65 pug/m?d 24 hours
O, 235 pg/md (0.12 ppm) 1 hour
157 pg/m3 (0.08 ppm) 8 hours
$0, 80 pg/m3 (0.03 ppm) Annual
365 pg/md (0.14 ppm) 24 hours

Hi 8t Monthly air quality monitoring report (DoE, 2021, January)
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8t : DoE, Monthly air quality monitoring report (2021, January)
o R L
® 51-7 CO. O:;DIRFHEELDLLE (2021 F 1 A)
SO:2 Concentration in Different Station of Bangladesh o .
(Limit 140 ppb) NOx Concentration in Different Station of Bangladesh
(Annual Limit 53 ppb)
16
14 ~——Barishal o
Barishal

Darus Salam 100

=2 ——1V Center CTG
g Khulna 5
Z10 g Darussalam
g Rajshahi = i
2 5 Gazipur
£ ——Mymansing & ——Sylhet
g §
H Rangpur £ Rajshahi
Cumilla S ——Mymansingh
Narsingdi Narsingdi
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(Limit 150 pg/m? (Limit 50 ug/m?3)
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5 a0o Ga
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Hi 8 : DoE, Monthly air quality monitoring report (2021,January)
5.1-8 SO,. NOx. PMi. PMys DIRIFREE L DELE: (2021 F 1 B)

() BEEBGIOREN

AH T F— RKRFNTZF 2288 (Stamford University Bangladesh) 734~ B HiNIC
HDHT AV A REERET 2017 ARICRIE LI RE VT, KB E PMos IRE O BGRZ AT L
THEREEEZAT LZOMEL L E2— L7, ARBID PMas OFEHHREL, K 5.1-9 (R
TLEY 1LAOTEHRENRbEL . 7THOFRENTE RN 2 L3005, ZFHiBIOF
Vs #5 &, £ 5116 IR T B0, £F (12 A~2 H) bR, RARMEUR
— ) OA~11H) 7 vEr2A—08 BA~5H) A, FBREOEEZRL, B A—
H (6 H~9 H) OIRENR BN &3 0hol,

103



300.00

250.00
200.00
£ 150.00
L
100.00
50.00 I I I I I I
0.00 I
S & & D D ¢S S E
F T PTG F TS
& & ¥ ¥ 3 ¥ F FF F S
RPN YO O & Y
< R RN
Month

Hi . . Department of Environmental Science, Stamford University Bangladesh, PMz s concentration and
meteorological characteristics in Dhaka, Bangladesh, 2020.

519 A vAhAMIZBITSABD PM.siEE
£ 5.1-16 HvAhmHIZHIT 5 PMs DEEFIZEL

Z={fi i () PM2;5 (pg/m®)
Monsoon June-September 33.20£22.53
Post-monsoon October-November 72.88+£59.18
Pre-monsoon March-May 67.74£46.80
Winter December-February 163.75+90.00

Hi . . Department of Environmental Science, Stamford University Bangladesh, PMz s concentration and
meteorological characteristics in Dhaka, Bangladesh, 2020.

FRALRI R, AT Z 3N THT721Z PMos 23R RIS 72 5 Wif#] & LT 2019 4F 10 H ~2020 4
5 A TCORHOWIM O PMs (7 A U I KEEfE) &E5%R7T—4% (BMD) # AFL T, KI5
(KUR., WEE, JRUE, Em) & PMas OBMRZfEMT L7, X 5.1-10 12T L0 . KURMK
725478 (12 A~2 H) 12 PMs IEED & < 72 DM 23 s T & 72, X 5.1-11 TlRuE &
PM_s O BAFR TR ClE 72, JEAD TRV < 72 DA AL BTz,

Flo. [BET — 4 & OB 2 A T fE 5. 5.1-12, 5.1-13, KU 5.1-14 (TR
T LB RIR, BE, BEEOWT IR L CHROHEBEBEGRA A ONT, T72bb, REN
B < HBEEDMEEL L JRUH AN TF VMR PMos B BE 28 i < 72 DA AN L & 47,

5\, BAIBIO PMos O 4R EE 2 fi#fT L7z, X 5.1-15 (Z~d & B 0 ma 0 NE ORFC
RO IEEENE . WO T W, WNW DNIEIC, SEHREENEWZ RS T,

2021 4 12 H OBIHIEMLOFBRIZ, PMos IR & KGO BRI A MR 572912 BMD %75
L7z, BMD OIREND ., #2HD PMas R & KURDOBMRICE L CTidk, iz L 718
DB URAETNHE 2 5 Z & & AR SN D RIROFHEREIZ PMos 23 TiA BT
BRI 6NnD ZEN—KThD LD RMPIBRBT=,

104



600

PM2.5 (ug/m?)

L

700
600

wn
[
(=]

PM2s (pg/m?)
~
>
=

”|||’||||’|1.||||’||||||

ﬂ\l |<

o x“ i ‘)‘ “"]‘m‘l | l

HIIU'T”H H

Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20

mmPM2.5 -e-Temperature =-e-Humidity

AR VR

L)
D

140

120

100

oo

0

0

&~

0

K 5.1-10 FZHAICHI1T5 PMs E KR, IEEDBRIIEIL

Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20

#h

mmPM2.5 ——Wind Speed

b A ER

X 5.1-11 FHIIZE TS PMas & BLUEDERHIZEE

700
600

PM2.5 (ug/m?d)
N w > o
o O o o
o o o o

y =-6.7416x + 268.96
R2=0.2423 °
© [d [ ] ©
@ ® o
0
Temperature (°C)
;A ERL

X 5.1-12 KB & PM2s DFERBERE R

105

PWwW e Y N

Wind Speed (m/s)

S =

Temperature (°C)/Humidity (%)



700

600 y =-0.9353x + 171.05
R? = 0.0577

o
o
L]
[ ]

PM2.5 (ug/m?3)
= N w Iy ul
o O o o
o O O o

o

Humidity (%)

HIB - AR
X 5.1-13 Z2E & PM2s DEEIRI{%

700
y= -4.5229x + 70.24
600 R2 = 0.0044
%\500 s
5 400
= L4 °
2 300 o .
< - BRI .
Q- 200
[ ]
100 ' i .
........... B ‘.. OSSR, N
0 . [ ) '
0 1 2 3 4 5 6 7 8

Wind Speed(m/s)

HIB - FEAE HER
X 5.1-14 REEE PM2s DEEIRE%

— Average Conc/ ttg/m™3)

H Bt B ER
K 5.1-15 REBEX &RFEIOD PMs DFEHREE

106



515 MIREFEOTIKERE

ANEIZ, BIEBROTA v RICEZICELTWS, v Rk, R THLERD PMs &
PMuo /G NTRANRE D —>ThH b, ZHODORKIGEME L, RA%EDKESLMEICL - T
NESOBE, T7b bGP EE S D, PMos IT6R D NE~OMBEE AL, 2
AVE TIZRFFDOWFHEEIC K » TER SN TV D,

Bl Z1E, 2020 42 BUET W 3EhE L7=4 v 51 D PMos [ZKFT 2 BBE/E Y OB B3 2 30
BERZBWTC, Xy BOT A Y I KEEEOBLRKIZRES 22RO E M DNy 7 T
=7 MUMRHT 21TV, ¥ 5.1-16 ISR 6 FiED 7 7 A% — (R ITEHN S, TOFT,
7T AR —4 L SITHYT DAL RROA » RENRFREZUDERENDL DT T AX—H, B
B D PMos D EREICHEEZ 5.2 T\ D Z LR &,

ZOFERNIL, X B D PMes BT — X OAHA&FALT 6 220 (2019 4F 11 A~
2020 F- 4 A) FEli oo, ZORRE VMR OAERRISEH TE R, E070,
HBEE YD B A 1 R R ONEEICEHA T&E 5 X 0 R R o —boi=dic, #
BT O RN 2 1 P LSRG R OMsE, HEIC L2 BTV AENEE L
U,

6 ("5%)

at 2380N 90.42E

Source

3(20%)y

Hi# . Musfekur R Dihan, et al?3
K 5116 #YHDPMsEEEICHEEZEEZS56 ODDI TRFI—

516 BEEREFEDIRIKEERE
(1) LoAH=E

CASE 7ty =7 FORREAZLD &, X WITHBT DU/ IRWE OFRERITL o H
225k /8 58.0% (2010—2012 ) & SN T\ D, AEAIRTE 8,000 DL > HENFEL T
WhH EHREINTWD, HIKFNCR D E X v DR L EL OOV TENGFIEL TV D,

23 Musfekur R Dihan, et al., Impact of Trans-Boundary Pollution (PM2s) on the Air Quality of Dhaka
City in Bangladesh, Chemical Engineering Research Bulletin 22 (2020) 114-120.

24 Bilkis et al., Identification and Apportionment of Sources from Air Particulate Matter at Urban
Environments in Bangladesh, British Journal of Applied Science & Technology 4(27), 2014
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% 5117 /AT 5T 20 Division BDOL U HEDH
District name Brick kiln number District name Brick kiln number
Dhaka division . . el . _
. . Active Inactive | Total | division (Incl. | Active | Inactive | Total
(incl. Mymensingh)
Rangpur)
Dhaka 371 116 487 | Bogura 221 0| 221
Faridpur 100 4 104 | C. Nababganj 142 9| 151
Gazipur 298 44 342 | Joypurhat 42 5 47
Gopalganj 22 1 23 | Pabna 174 0| 174
Jamalpur 79 4 83 | Naogaon 169 8| 177
Kishoreganj 89 12 101 | Natore 135 0] 135
Madaripur 64 1 65 | Rajshahi 155 7] 162
Manikganj 93 32 125 | Sirajganj 110 3| 113
Munshiganj 79 8 87 | Dinajpur 200 11 ] 211
Mymensingh 256 8 264 | Gaibandha 123 25| 148
Narayanganj 236 25 261 | Kurigram 80 1 81
Narsingdi 137 26 163 | Lalmonirhat 33 1 34
Netrakona 43 4 47 | Nilphamari 45 3 48
Rajbari 68 8 76 | Panchagarh 34 1 35
Shariatpur 44 0 44 | Rangpur 171 45 | 216
Sherpur 33 8 41 | Thakurgaon 70 8 78
Tangail 127 47 174
Sub-Total 2139 348 2487 | Sub-Total 1904 127 | 2031
Chittagong division Active Inactive | Total ;C;Iigi Active | Inactive | Total
Bandarban 31 15 46 | Bagerhat 35 3 38
Brahmanbaria 134 20 154 | Chuadanga 91 5 96
Chandpur 112 5 117 | Jessore 171 12 | 183
Chattagram 417 14 431 | Jhenaidah 100 5] 105
Cumilla 253 18 271 | Khulna 133 1| 134
Cox’s Bazar 72 13 85 | Kushtia 182 10 192
Feni 99 3 102 | Magura 73 2 75
Khagrachhari 32 0 32 | Meherpur 86 1 87
Lakshmipur 110 0 110 | Narail 50 3 53
Noakhali 138 0 138 | Satkhira 114 4| 118
Rangamati 10 12 22
Sub-Total 1408 100 1508 | Sub-Total 1035 46 | 1081
Barisal division Active Inactive | Total | Sylhet division | Active | Inactive | Total
Barguna 56 0 56 | Habiganj 92 1 93
Barishal 193 5 198 | Maulvibazar 78 0 78
Bhola 89 2 91 | Sunamganj 21 0 21
Jhalokati 44 0 44 | Sylhet 93 1 94
Patuakhali 77 1 78
Pirojpur 42 0 42
Sub-Total 501 8 509 | Sub-Total 284 2| 286
Grand Total 7271 631 7902

Hi# : Source of Air pollution in Bangladesh (World Bank, DoE, March. 2019)

L AT BTN OO & 5, HYATT 25K Z W Movable Chimney Bull Trench Kiln
(MCBTK) (%2010 HEEIZIFFERICEIE SN TWD, 7o, 5 ETiX FCK 2 HfEIC AL I X
NTW5, ZZK X° FCK #% B L7 B ZZK (1ZK) OiES EOMLESIFITAMIC 372 -
TN, BEFIICIE IO B LTS ZERERESNTWD, IES EFFrsivTn
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% L2 2EDOFESAIL Vertical Shaft Brick Kiln, Hoffman Kiln, Tunnel Kiln, HHK T& % 73,
BREATIEIN O ORRXOZHE K OE Z TGSz L > T omgim&lE% < e,
2020 FIRf ST, FCK @ T5%IXM B ZZK ICATIE A Th D, L o I T Dk~ 728
W #17x1%. Bangladesh Brick Manufacturing Owners Association (BBMOA) 73EfF & F 34 o
frlieo T, HHMICED 5T 5, BBMOA 1T, FHMXICHIKEEREZHRE L TRY,
B HIX COREZ TR > T\ 5,

B, FCK XV DR E LT EZ AT 20N S50, Bk HEOHEK S E
RIBBREEL LGRS TV D72, RRVGEMIELISN O BRI THBEIE A TV D,
—FH T, BRNRIA TOV U HEINWEEFREETHZ LN TE D,

TRENDS OF BRICK TECHNOLOGY MARKET SHARE 2006-
2018

B MCETE (Drum Chimney) . B FCK Non-standardized Zigzag kiln iHK - coal W Tunnel Kiln

ARKET SHARE 2010 ¥ MARKET SHARE 2015 MARKET SHARE 201E

% MARKET SHARE 2006 %M

Hi# . Bangladesh brick sector roadmap 2019-2030
B 51-17 LUAHEEFEINOTISRBEEDHT (2006-2018)

: 51-18 LUHEOEBHIOEYR. £EEETHIGE 7 (2018 &)

Total brick Average annual Total annual P D IR
Type of kiln factories FY production per production B Fotal
2018 factory (million tons) (million tons) productl_on
(pcs of bricks)

MCBTK (Drum 0 3 - 0.00%
Chimney)
FCK 2235 4 8,940 26.85%
ZZK 5524 4 22,096 66.35%
HHK (gas) 6 15 90 0.27%
HHK (coal) 36 9 324 0.97%
Tunnel Kiln 81 21 1,701 5.11%
Sub Total - 7882 421 33,151 99.55%
Fired Clay brick
Non-fired bricks 20 7.5 150 0.45%
Total 7902 4.21 33,301 100%

Hi#4 : Bangladesh brick sector roadmap 2019-2030
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Bangladesh Brick Sector Roadmap |2 & % &, CO, 3 X O PMas HIllk, A R fili & D fe/ ML,
BRA R st OfEtE (F] : BEETW) OBREObL L. RO EERT D201,
B#ERY e Lo % (FCK R ZZK) #BEIL L, @ L 2 (Tunnel Kiln, HHK) & JERE
BeL T O K E HEE LTV D,

2019\ —> 2025 —> 2030
66% 20%

Highly polluting kilns Energy efficient kilns Non-fired bricks
@ Fixed chimney B Hybrid Hoffman @ Compressed concrete blocks
B Zig-Zag @ Tunnel @ Aerated autoclaved concrete blocks

Hi . : Bangladesh brick sector roadmap 2019-2030 (Summary)
M 51-18 O— K<y FITREN- LU HEERITER

FCK R° ZZK 1XBERKRTD LV o T HRH T LT A2ME N D DT, APEITH (11 A5 3
AHEE) IZIRHND, ZNREHORKIGRIZHFG L TNHEEZEZLNTWD,

HigL AR
51-199 XHFLEIIhBEREILUA
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i BRI
X 51-20 L2HEMNSDOBEDIKR
CASE 7 ¥ =7 M TRV HENDOPEH T ZREIL BCSIR IZ LV FEhishiz, BEfF
VBT A RIS 572002/ LTV RW=d, o7 ) v iz ¥R 54
ERH D, BTN THOE ST, ERNOBE 2RISR D XD ICEED 8 fF0m &M
R INDUNERDH DT XD RGHERE LT T U IIRFEmSN TV, L
ZEXNRE LI AREDT- D OPFEICHT- > T, FREICR D EEbhb,

Hi# . Source of air pollution in Bangladesh (World Bank, DoE, March. 2019)
B 5121 CASE 7B zY MIBIFBHLUAZBDHARY LT VTR
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LU HZEDMEILZ CASE 72y 7 MIBWTHBEINTEBY ., MF23ERShTnd
ffi, GIS 27 A & LT DOE TIRE SN TW5, FCK 1Ttk B ZZK ~Diin#adh 5\ LB
DHEATEY . BT >oH 575, GIS VAT AOEFITEM STV 0,

Gls Based Mappin, f Brick:_Kilns

of Bangladéshis, ¥~ <t
Camer e
ohakaDlvl’stBin.

i AR E
K 51-22 CASE 7Oz FTHEREhI-LVAZEDT YT

(2 EEVOHFHRE

DNCC & O TiX, FEFM ORALMS3E; TOEE X & I T X e W RKIG R E O HE
HIRIZ > TnD EDZ &L Tho T, BEE 13 Waste Picker 23H i Th 548 &2 B0 3
TeOIZEE STV D, AR DRI 5% 56 LT2BR T 12 A O CTh - 7o D3 BEFEY
13K EEELLEATHDIRIETH 72720, BFHEE OIRPLUTHER TE o7z,

A g .7:“.':1-‘._‘
H PR IR
5.1-23 BHREYIRIZLS 5 TD Waste Picker
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517 BERLERORKEFEE

CASE7 v Y=/ MTIE ¥ v ITHNO M Zxt5 & Ui filigktifds > n 7 7 A (VEIP)
ZERT 22 LT, Eli o OPEH T ADOBUREZ TG L7z, VEIP TiX, ¥ v IifiNod 8 f&
FrOERINEIZIB W T, HET ARAE LTV, ANEOEGOPEHEE L BE Uiz, AEO
OPEHFEHEIL 2005 FIZWE SN TWND Z b, £ 5.1-19 [ZSERT & E R O B O PEH
ML RT,

& 5119 NUJSTY2NEROBHESE
Vehicle type Test CO (% V) HC (ppm)
4-wheeled petrol Idle speed 4.5 1,200
All CNG vehicles Idle speed 3.0 -
Petrol driven 2-Stroke engine 2 and 3-wheelers | Idle speed 7.0 12,000
Petrol driven 4-Stroke 2 and 3-wheelers Idle speed 7.0 3,000
. CcoO HC Lambda Smoke
Vehicle type Test @%v) | (ppm) (1) Opacity
4-wheeled petrol and N;O:I;ajpgggo 10 | 1,200 . .
. [} - * -
CNG vehicles 3000 RPM 0.5 300 | 1.0*0.03
Petrol driven 4-Stroke 2 Idle speed 45 1.200 i i
and 3-wheelers
CNG driven 3-wheelers Idle speed 3.0 - - -
Naturally aspirated . 65 HSU or
. i Free acceleration - - - 9
diesel vehicles 2.5 m
Turbo-charged diesel . 72 HSU or
. Free acceleration - - - 9
vehicles 3.0m

I : Idle speed RPM [FRLEHIZ L W IRESNTZH D TH D,
T RBeAY 2004 49 A LART, FEE2S 2004 4 9 A AR DR HEZ R T,
Hi# : Source of air pollution in Bangladesh (World Bank, DoE, March. 2019)

IR D /E O FERRFE AR BB L OMEATIZ I D | # AT CIXEm A 2RI L
TWo, &y TN 2018 21T 2 BEEMOMMILRIT, K 5.1-20 ITx-T LBV H
FHENR, 2IROK 65%% HH D Z Enahd,

: 5120 Ay HhHADEFREEOE/MLEE

Hifd 201846 H £ TORGKEE | MBERGEICKT D HER (%)
Auto Rickshaw 11,467 1.9

Bus 39,375 6.3

Car 399,808 64.5

LDV 112,220 18.1

Truck 56,784 9.2

Total 619,654 100.0

Hi# : Source of air pollution in Bangladesh (World Bank, DoE, March. 2019) % J&IZFRAR 23 ERK
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CASE 7m ¥ =7 FCEfi SNl E 7w 77 LOFEREFR 5.1-21 ITRT, &%
BHREOEY T 2T X TCOPEA ARLMEOZERE T A — N T v ERHABERZNTI 92.3%,
87.8%. HYEMMjEE LV CNG B (XA LDV) FZNENT45% & 76.7% CTH-7-28, H
B EHE 222% LI bR o Te, —H T4 — B D O I HEREICER e < HE
HEED R ENIER (TN o T, FRIS, 74 —BANRR L I =3 84% D HiE TR
WAB2 2B ERH L, T v 7 L LDV Z1E4 69%, 58.6% 13 FEAEA 7= L TV /R
MmoTm,

LU, 2021 4F 12 H OBMIFAE TIX, ¥ v B TNZETTH AR N7 v 7 0T, 4t
B SHERFEEDBHSDITENARRL N T v 7 OF T, B B LTV B 2 R
THZENTER (K 5.1-24) , BUET L QWA T, HHW KT v 70RO HZE, =2y
% CNG FHICANEZ TWAHDO0NH D LD Z &0, Bk L@ E#HFTN 6D 950
BEO—2THLL Yy WHNIZENT, HRZEXZBEZHHE L TV HEEOELS
ZMMTONTND EWIIERERT-, Xy DTHNONRARL N T v 7 OPEH T 2 ORI, =
NODORERNEEL TS EHEET D,

—J7. o AHEN OIS, BlZIET YA NI T, Xy bl T 5 L b
Ty RN AEORIE M OWITHZ < VBRI A L LTSl 2 < R T & 1o, £z,
[FTNOERRIZHE > T8 CADREMOBITIZHEVEE BT AT DR EZEZ <
fEsd cx 7o (K 5.1-24)

T2 T =N & @A T D R HL]

Hh - SRR
XK 5124 BYyAhAEAST—ILTHROBITERDIKR
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% 5121 HEEOATI)—RIOHEARELEDERE

CNG/H Y V) v F 4 —FILE

e Frr———

Wi | b T || 7 b |
%) (%)
A —hrUF ¥ 144 92.3 INA 158 16.0
IR 67 74.5 LDV 203 41.4
EJES 243 87.8 N7 141 31.0
LDV 118 76.7 - - -
H &) lmE 243 22.2 - - -

HH 8L : Source of air pollution in Bangladesh (World Bank, DoE, March 2019)

it\%ﬁbtﬁ%ﬁm%tfm\Umwwi%’ibﬂlﬁﬁﬁamwﬁ&%L%Eﬁ
EHEE L CWD, TR F—{AHIOMPEMRY H 1%, A OE I 1E 15 702 3 B % Tty
TELH1OMERNDS, BEAT —T 3 ORE _%Em%ékh%éhto
518 IZFRFRVERIZEITSHCADRE

Z F1 Je O DJEDCTIERBUR 72 A » 7 F B0 R R ER 12 L 5 @ g gy OB 0N
MR EF LTS, LHERABEMN OO0 CAORBABEHE ST THY, ECRD
20214ELE T, BERREMICHE N E T 5 2 L0, BRBELANTORE 2L 5 2 &
DRENT, THOIEEEHEHFHESICLEEN TS, LrLEenS, HEMNA v b
K ONZE DD E BT DB, BB 2 ERE-OAEICRE L TO DRI EUL S iz,
THBGED TIIBOKDFER STV D08, FHNEZ ORR OGN Z L < FRICER
INWTHEHR TENMER L CO DA IR CARERIC L 2% EiIFbh, B CADOHE
D LUVVRIL & 7o T,

M 51-25 BERHDWVEIZDEDITRESNDEREM
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52 BEMRAR
521 RBRENRARAEEIIHMNDIBUR. EHEDOHRIK L FE
(1) EHIE

IR AR A EHEZD HEY L LTziER (Act) 1TBUED & 2 AFFEL TV /2L, Ozone
Depletion Substances (Control) Rules 2004 (FIEBE(LAREL D K Z W\ HFC Z 8 L T\ 5729,
MR GHG HII AN HHY & WA D,

Q RREA—TS5 %
a. Air Pollution Reduction Strategy for Bangladesh 2012

VTR, KRBT, AEELHOROIR=NR AT A OHIEO BEMENFTEH SN TN D, £
7o IR AT A OHIEIL, BEiFEM-SCREE RIE e E 2 OO 2 b7 63 axx7 1 v
FIRIZOWTERSNTWVD, INRT 4y FEBETHI L TR MIRNHET S
Bil& LT, KREmEEs A7 AORfHIZ L 5 RBFHIFIE ORI AT ST D,

b. C40 Clean Air Cities Declaration

BRI REE SE A 0 LIZBRLZAY, GHG 122\ T b [AIERICHIEUT R 3 & A T
TRE SN TS, T XTOELE TR Z S L 723545 0 GHG HiljgiE (ifall C40 cities
cleaned their transport, buildings and industry this would reduce GHG emissions by 87%) 723aH <
nNTND,

c. Eighth Five Year Plan (July 2020-June 2025)

2015 EDO /XY BHEIZHENL HAERL - $&H Sz TEMRET 2EBE (NDC) | 1L, NEHE
JRFAY 2030 4E £ TIZE ) - 1Eil - PEEI TIRE RS A% BAU (Business As Usual) X
L E D 5%, 1200 )7 k2 COeq T 2 2 & A PRD T2, SElEEN 6 D& R - Bl SHRIZ
K DRMATERRO S &, ANENTES - i - EFEFM T 2030 £ F TIZ BAU LULnG &
51210%. 2400 15 k> @ CO HEHHEZHIRT 2 2 L ZIREL TV D,

ZOEORERDOL L, U — U RO BRI S LT BAEWRT LT —OEA
& DR FEARE F 72 13K FE R (Decarbonisation or A low-carbon economy) % #iF T\ %,
Flo, JRBEEERRLE LT~ 7 n—7HREDM, GHG £ 2 F U 2% L T\ Z
EMFEH I NATND,

d. National Action Plan for reducing SLCP 2018

AR ARG E (SLCPs) &k, BeafRFE (BC) . A X, kiE A (03) . —
HoNA Kr7dad—Ry (HFCs) @ 4 FEHTH Y . HERRE(LZ A2 5 o o B2
BERIETZENMLNTWA, %X 15.1.1(2)d National Action Plan for reducing SLCP 2018
WCFLH L7z & B0 TH D,

e. National Environmental Policy 2018

EZFBREBORICB W T, K[UEEB OMIGHR &R O Mim A HBIZALE ST b T b,

GHG HIJBUZ DU TR SE PR BT O HfS L A DT SV TREH S TV D,
f. National strategy for sustainable brick production in Bangladesh

FHe rTRE7R L o A PED T2 OITHERE T 2 B O —DIZHE T A DHIBA 6 2, ZHUE, &
NREM AT 5 2 & THREMEREL AL, Za s U CHRAAERERSH Y O GHG HE
HEBZHIET 2 Z EAfdE STV,

117



g. Nationally Determined Contributions (NDCs) 2021

SREE, 2005459 A 25 HIZ 3 ook s ¥ — (B, X, ) 12O\ To INDC %
UNFCCC (22 L7z, T Dk, 2018 4£12 NDC FEfin— K~ v 7L 772 a v 77 U isE
Eh g,

SEO INDC Tid, 2030 4% TIZ BAU ¥ U 405 O GHG BEH &% 254 C 1200 /7
hy (5%) HIE L., & 5122011 FF&2 L L CEBAES D OZEICL Y GHG HiHE %
2400 77 F > (10%) M 2 Z & ARSI,

ZO7a— VR ABEO—BE LT, NEIXIPCC DI A K7 A ilih> TEINE Y
B — R AIANTE TR NDC & L CTHEFT SN, BHF I/ NDC iF, =x/L¥—, T¥%
Trtw AR OEEER (IPPU) | B - MEXRDZOMO THifH (AFOLU) | FEEM %
®g Ll LT 5, NDC OFH Tl NEOF 3 ER]#HLE (NC: National Communication)
23 2012 DO EFER R EFIRED RS AP A >R U ZFER LTS Z LD, 2012 4F
DI L STz,

#: 52-1 GHG BEHBlR:T 1)+

GHG Em|§5|on GHG Reduction by Mitigation (2030)
cce Scenario _ _ :
Ug::ctor Sub-sector BAU 2030 Unconditional Conditional Combined
MICO | In% | MtCOz R&‘:gco“;” In% | MtCOs R’a‘:gcct)';n In % R&(:gcct)';” In %

Power 95.14| 23.24 87.13 8.01| 29.06 514 35.73| 57.72 43.74 48.9
Transport 36.28| 8.86| 32.89 3.39| 1230 26.56 6.33| 10.23 9.72| 10.86
Industry (energy) 101.99| 24.9] 95.33 6.66| 24.17 94.31 1.02 1.65 7.68 8.58
Other energy sub
sectors:

Energy |Households 30.41| 7.43 28.78 1.63 5.91 24.77 4.01 6.46 5.64 6.3
Commercial 3.35| 0.82 2.94 0.41 1.49 2.51 0.43 0.69 0.84 0.94
Agriculture 10.16| 2.48 9.37 0.79 2.87 10.13 0.03 0.05 0.82 0.92
Brick Kilns 23.98| 5.86 20.7 3.28| 11.90 12.82 7.88| 12.73 11.16| 12.47
Fugitive 8.31| 2.03 8.31 4.03 4.28 6.91 4.28 4.78
F Gases 292 071 0.78 2.14 7.76 0.03 0.75 1.21 2.89 3.23

-Erﬁzlgy 312.54| 76.34) 286.23 26.31| 95.46| 226.56 59.71| 96.46 85.98 96.1
Cement and

IPPU - 10.97] 2.68 10.97 10.97
Fertilizer
Agriculture and

AFOLU |Livestock 54.64| 13.35 54 0.64 2.32 53.6 0.4 0.65 1.04 1.16
Forestry 0.37 0.09 0.37 0.37

Total

AFOLU 55.01| 13.44 54.37 0.64| 232 53.97 0.4| 0.65 168/ 1.16

Waste | MSwand 3089 7.55| 3028| 061 221 2844 184 297 245 274
wastewater

Total Emission 409.41 381.85 319.94

Total Reduction 27.56 6.73 61.9| 15.12 89.47| 21.85

Note: INDC (2015) proposed 12 MtCOze (5%) reduction in unconditional and a further 24 MtCOze (10%) reduction in
conditional scenario

Note: NDC (2020) proposed 27.56 MtCOze (6.73%) reduction in unconditional and an additional 61.91 MtCOze (15.12%)

reduction in conditional scenario.

Hi B : Nationally Determined Contributions (NDCs) 2021
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TRAR L ) S BT AR B OREIIL FIoRT LB Th B,

£ 522 IRILF—t0 32 —DBENBEEDIEE

Unconditional Actions by 2030

Conditional Actions by 2030

Power
¢ Implementation of renewable energy projects
of 911.8 MW
e Grid-connected Solar-581 MW, Wind-
149 MW, Biomass-20 MW, Biogas-5
MW, New Hydro-100 MW, Solar Mini-
grid-56.8 MW

o Installation of new Combined Cycle Gas
based power plant (3208 MW)

o Efficiency improvement of Existing Gas
Turbine power plant (570 MW)

o Installation of prepaid meter

Power
o Implementation of renewable energy projects
of 4114.3 MW
o Grid-connected Solar-2277 MW, Wind-
597 MW, Biomass-50 MW, Biogas-5
MW, New Hydro-1000 MW, Solar
Mini-grid-56.8 MW, Waste to
Electricity-128.5 MW
o Coal power plant with Ultra super critical
technology- 12147 MW
o Installation of new Combined Cycle Gas
based power plant (5613 MW)
o Efficiency improvement of Existing Gas
Turbine power plant (570 MW)
o Installation of prepaid meter
o Bring down total T&D loss to a single digit by
2030

Transport
o Improvement of road traffic congestion
(5% improvement in fuel efficiency)
o Widening of roads (2 to 4 lanes) and
improving road quality
o Construct NMT and bicycle lanes
o Electronic Road Pricing (ERP) or
congestion charging
o Reduction of private cars and encourage
electric and hybrid vehicles
o Development of Urban Transport Master
Plans (UTMP) to improve transport
systems in line with the Urban Plan/ City
Plan for all major cities and urban area
¢ Introducing Intelligent Transport System
(ITS) based public transport management
system to ensure better performance,
enhance reliability, safety and service

e Modal shift from road to rail (10% modal shift
of passenger-km) through different Transport
projects such as BRT, MRT in major cities,
Multi-modal hub creation, Padma Bridge etc.

e Purchase of modern rolling stock and
signaling system for railway

o Electrification of the railway system and
double- track construction

e Improved and enhanced Inland Water
Transport (IWT) system (Improve navigation
for regional, sub-regional, and local routes,
improve maintenance of water vessel to
enhance engine performance, introduce electric
water vessel etc.)

Transport
o Improvement of road traffic congestion
(15% improvement in fuel efficiency)
o Widening of roads (2 to 4 lanes) and
improving road quality
e Construct NMT and bicycle lanes
o Electronic Road Pricing (ERP) or
congestion charging
¢ Reduction of private cars and encourage
electric and hybrid vehicles
o Development of Urban Transport Master
Plans (UTMP) to improve transport
systems in line with the Urban Plan/ City
Plan for all major cities and urban area
¢ Introducing Intelligent Transport System
(ITS) based public transport management
system to ensure better performance,
enhance reliability, safety and service
o Establish charging station network and
electric buses in major cities
e Modal shift from road to rail (25% modal shift
of passenger-km) through different Transport
projects such as BRT, MRT in major cities,
Multi-modal hub creation, new bridges etc.
e Purchase of modern rolling stock and
signaling system for railway
o Electrification of the railway system and
double- track construction
e Improved and enhanced Inland Water
Transport (IWT) system (Improve navigation
for regional, sub-regional, and local routes,
improve maintenance of water vessel to
enhance engine performance, introduce electric
water vessel etc.)

Industry
o Achieve 10% Energy efficiency in the Industry

Industry
o Achieve 20% Energy efficiency in the Industry
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sub-sector through measures according to the
Energy Efficiency and Conservation Master
Plan (EECMP)

sub-sector through measures according to the
Energy Efficiency and Conservation Master
Plan (EECMP)

e Promote green Industry

e Promote carbon financing

Agriculture
o Implementation of 5925 Nos. solar irrigation
pumps (generating 176.38MW) for agriculture

Agriculture
o Implementation of 4102 Nos. solar irrigation
pumps (generating 164 MW) for agriculture

Brick Kilns

o 14% emission reduction through Banning FCK,
encourage advanced technology and non-fired
brick use

Brick Kilns

o 47% emission reduction through Banning FCK,
encourage advanced technology and non-fired
brick use

Residential and Commercial

o Use energy-efficient appliances in household
and commercial buildings (achieve 5% and
12% reduction in emission respectively)

Residential and Commercial

o Use energy-efficient appliances in household
and commercial buildings (achieve 19% and
25% reduction in emission respectively)

F-Gases

¢ Reduction of Ozone Depleting Gases (HCFCs)
use in air conditioning as per Montreal protocol
targets by 2025

F-Gases
o Reduction of Ozone Depleting Gases (HCFCs)
use in air conditioning after 2025.

Fugitive Emission
o 51% emission reduction from Gas leakage
through CDM projects

Hi#f : Nationally Determined Contributions (NDCs) 2021 & 0 45 [k

TRNVF— 7 F— DOFRFFEE O Ef AR D L ERFEIL TIORT LB TH D,

K 523 IFRILF—EI2—DBEMEEDERICHRILERESE

Estimated investment required (million USD, 2021-2030)

Mitigation Measure

Unconditional Conditional
Implementation of energy efficient coal 9905 13204
power plant
Implementation of renewable energy
projects
Grid connected Solar 1208 1845
Wind 333 600
Biomass 354 71
Biogas 32.1 64
Hydro 204 2166
solar mini grid 260.5 260.5
Implement re-powering of old power plant 561.5 561.5
Installation of prepaid electricity meter 870 1305
Implementation of EECMP targets 1500 1500
Transport Plan Preparation, policy
initiatives and ITS 70 500
Implementation of MRT and BRT 4200 12470
Multi modal Hub development 800 200
\Widening of roads, improving road quality
and Construct NMT and bicycle lanes 1500 700
Construction of Expressways 1000
Establish charging station network and
. ; N 60000
electric buses in major cities
P_urchf_ise of modern rolling stock and 5000 5000
signaling system
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for railway
Electrification of railway system and double

. 20000
track construction
Improved and enhanced Inland Water 3000 10000
Transport
Implementation of solar irrigation pumps 0.4 420.8
Installation of prepaid gas meter 1397 5588.5
Phasing out HCFCs 2

tH 8t : Nationally Determined Contributions (NDCs) 2021

TV =T 7 ) aP—0fHEED DT, NV TTF Y 28UTIE. KBERE. A A
ATT b, YEKLELTZ o b (ETP) 728, BREICROS LWHINZ XXk T 272000 7
TAFT VAR —LEFE LTn, BUNL10 M BE o720y, BECIEFA R RV ¥ —,
TRV =R EEREEME R, BIREHE, B x X — Bkl o, FERERR L v
. VA7 - BAFTRRE, TIHOSMEREOL MR E 11 17 2 —50 fHIZ
FTIRLTWS, BIfE, 39 DEITE 19 OLFERN R 755 2 2 81T & BINEK %
FEO, ZOAF—AZEDEEEZRHA LTV D,

h. Power System Master Plan 2016

Power System Master Plan 2016 [XLA FD 5 SO S D LGS Tund

i AR —A T TOREEZOFMIRER

iil. ENRKREIR (FA, AR) OFEA7RER%E - FIH

iii. SREN T i B 7R TR O AL

iv. 7 ) — 2 TRV X — DO KEROTE ] & AR

V. TRLF—OZEMAGIZED D A - AR O

BATREMBOT I 2 L—va /2B T, PRIOEAT T VA (P3) & LTHZX
Z 20% B3 (RE20) L7/ —ZX&FHIL T\ D,

2015 60% 5% 5% 30%
CGas COBI PI/RE 2 gll
2041 (P3) 35% 35% L 15%  ,10% 5%
Gas c?il’ /RE Nuc ?
- B “% 1
2041 [ o
(P3/RE20) ca= 25% Coal 25% PI/RE 35% Jg/a 2:{0
-G 4 ne i
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
o Gas Coal OPI/RE Nuc @ Oil/Hydro/Others

HidL . Power & Energy Sector Master Plan (PSMP2016)
K 5.2-1 PSMP2016 IZ# I+ 2 REIBHHERK
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(B) BEURNTARMKICHRDIBKR - EHEDFEE

NDC IZDOWTEHATEXIRETED DL L. 2EOHIEED 9 bbb E < 2 HD D DX
FED 48.9%, RN TL U HRIED 124T% TH 5D, 2 b OHEE BAEL L T 720
0 BRRATENGE AR E STV B2 6ND, BREST CIXHTREED FLAR
BABENMBTONTWED, AEZZEHTL720, = v=7 1 » 7 EUSTITH
MR BT 23N T 2B bND, oLy HREIZOWTEH, GDP ©
1% %2 DFEHXToH ) BEEEDORITENL NN, FERE L o T0T 1 7 ~ ORI
JAEFRIE L EERAHRECTH D, BED L AR L ERESCHE O CHEGLMEE S 1
TN EEBZBLNDA, Y72 A4 HEIE 2 5 Do R S BB O £ 23 WEH T H
%o ZHITEBRZRBREASEET A R T A VSV TERSND KR 70 Y =7
MZR S 720,

¥, REBENFEAT AKRICOWTIE, BREREEIZLE S BAED KD & HD D, HBESE
3. BENH% (X MOEFCC/DOE SN DA TTINEEE L T\ A 72 BARD R R ITENE I DE
TS 2L &%, L LG, BEEROUEIC L HH =X GHG AT, HE
HAXRIZHFET 52 L5, DoE 2 &L B8 A S ORUEIXABER D GHG HIlJEi %
TR BHIFTE D,
522 EBEMNRARBEIINNDEMHEEH ORI EEE

DoE @ Climate Change section 73528 B4R 2 HkE B AR D ERICE( LA F2, APA TX
AT AIEE) & FIfE = 4 % 5.2-4 (2789, DOE X, GHG A > > MU | [EBHE
£ (NC) . REFHHREE (BUR: Biennial Update Report) . NDC. & Ot BEE ST D VERL
ICEfEZ A>TV 5, FH2EE T Climate change and international convention &7 2 2 > T
%, DOE I%, NC 72 & D CEEM A NACOM tE~IHZEFE L, BUET DL RN Z D —
WAEHSTNA NS,

BT REANTIE MPEMR & 72 & BT 28 & OFE#EN VI L%, NDC T,
B2 TR, KBS & MoEFCC MNEHEFTE LWl COIREN 2373 5729
DA REHENGRE L 72 5,

% 5.2-4 DoE DTIRE 1k 5 iED) &M 1R
HRhE H AR G BRIEEL

Climate change related | Publication of research / study / guideline /
research / study / report / | report on climate change
guideline

Dealing with adverse
effect of climate change

8t : APA yearly evaluation 2020-2021 (DoE)

523 BENRHRASARY RJIZHMBIRIKEERE
(1) National Communications M3k 5%

LAEZEEN BT 2 [ERSEAMHASSK) (UNFCCC) 131994 4E3 A 21 HICHRA L., KEE
3G 7 B I Y MTe 7o D OBUNRIZS 1 ORI 2 2 B TN D, Z OFE
BT, IBBREST ADA X kU A UNFCCC IZEMMICHE SN T\ D, NE
TIXZHFE T 2002 47, 2012 4F, 2018 fFIZFEMIRIL A HE L T\ D, 2018 4F 6 A IZHE S
NI EH OHAEIZB N T, GHG A Xy MU IILLTD X 5 I8 ST b,
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% 5.2-5 2012 FED/NED GHG HEHEDEHY

. . Emissions (Gg)
Greenhouse gas source and sink categories co, CHq N,O
Total National Emissions and Removals
1 — Energy 69867.27 93.18 3.69
1.A - Fuel Combustion Activities 69867.27 93.18 3.69
A- Electricity Generation 29130.01 0.57 0.08
B- Manufacturing Industries and Construction 20018.41 1.35 0.20
C-Transport 8441.99 89.87 3.35
D- Other Sectors 12276.85 1.40 0.06
2 - Industrial Processes and Product Use 1121.13
2.A - Mineral Industry 674.61
A-Cement production 674.61
2.B - Chemical Industry 446.51
A - Ammonia Production 446.51
3 — Agriculture
A - Enteric Fermentation 536.86
B- Manure Management 123.04 17.14
C- Rice Cultivation 603.55
D- Direct Nitrous Oxide (N20) from Fertilizer application 17.62
E-Indirect Nitrous Oxide (N20) emissions from N based 573
fertilizer
F-Total Indirect N2O Emissions — Volatilization 5.79
G-Total Indirect N2O Emissions - Leaching/Runoff 1.67
3.B - Land-use change and Forestry
A- CO;z emission from soil 3247
B - Conversion of forest land to other land use 561.53
C- CO2 emission due to fuel wood removal for Consumption 4,368
4 — Waste
A- Solid Waste Disposal 97
B- Methane emission from domestic wastewater 764
C- Nitrous Oxide Emission from Domestic wastewater 5.59
D- Methane emission from Industrial wastewater 24.31
Memo Items (5)
International Bunkers 601.05 0.006 0.017
A- International Aviation (International Bunkers) 577.68 0.004 0.017
B- International water-borne navigation (International bunkers) 23.37 0.002 0.001
Memo ltems
CO2 from Biomass burning for Energy purpose 53837.92
Total CO2¢e emission from all sources in Gigagrams 152269
Total CO2e emission from all sources in Million Tons 152.27
Total Aboveground Biomass Carbon Stock in Million Tons as per -378.98
Major National Land Use Categories (NLUC)

Hi# : Third National Communication of Bangladesh to The United Nations Framework Convention on

Climate Change

(2) Nationally Determined Contributions (NDCs) 2021

UNFCCC Iz 2021 4£ 6 HITHEH & 7= NDC I8\ T, iR National Communications ™

2012 4% FLUEAE L L2 GHGs Bl T U A0t 7 ¥ —BlicEH S TWn5,
[5.2.1(2)g Nationally Determined Contributions (NDCs) 2021 (Z/rx L7z &80 TH S,
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524 BEMNRAROHHAIROIIK & FRE
(1) HHEREOHE

DOE |Z CASE 7’11 ¥ = 7 kD 72)>T FCK A1 Brick kiln OB GFIELAFH L T\ D, #£
5.2-6 IZ ZAUE, FCK D% <13 ZZK ~HEHL L | BERILEL DK 60% A3 B o Kiln 1Z1E = #2
Do TW5, DOE M 2021 FIZ/AFK L7- NDC T, LAl s ¥ —d CO HEHHI &%
F 527D EBVRAELTWD, ZORE T, NEBUFAHERET D FCK O8I & L 41,
SEHEFATIZ LD mh R L o B~ DR L IR O 7 v > 7 DTG Z AR FATE) & A&
FTWA,

& 526 A4 TROLUAESREHMDEE (2009 £F-2018 F)

a7 % TZigzag** %
£ zg
' 5 Other | Notin | > HZEDEIA
ZZKs | HHKs | Tunnel | S operation (%) "
1| 2009 4,880 4,500 | 150 30 0 200 - 3.69
2| 2014 6,805 3,498 | 2,983 64 40 2 - 45.39
3 2015 6,941 3,426 | 3,389 71 40 2 - 50.45
(Nov)
4 2017 6,646 2,541 | 4,108* 73 43 5 - 63.63
(Jan)
2018
5 7,902 2,814 | 4,671* 73 43 299 631 60.57
(Nov)

* Includes 7 1Zigzags (Improved ZZK) and 3 mini MHHKS of DoE design

**TZigzag means a traditional ZZK

Hi#f : DoE, CASE Project, The 2018 inventory of Brick kilns in Bangladesh prepared by JNU (Jahangir
Nagar University), 2018.

£ 527 LYUHEERYA—IZEAT SEIRBEEZE

- {E HH 1Rk B A% AR e

N 1 D

VA (FY COm) (%) FEFNATH)

BAU2030 23.98 5.86 -

Condl.tlon_al 12 82 47% Banning FCK, encourage ad_vanced
Contribution technology and non-fired brick use
Un-Conditional 9.37 14% Banning FCK, encourage advanced
Contribution ' 0 technology and non-fired brick use

Hi 8 : MoEFCC, Nationally Determined Contributions (NDCs) 2021 Bangladesh (updated), 2021.

(2) ICM EADJK

2013 4F 3 AICHARLE R 7 F57 2 2@ T ICM 73— N F—EOFREIN 2 &=, £D
%, 2018 4 1 AIZHEAID ICM AV S 41, 2021 ¥ TIZ& 5.2-8 127 3D ICM
PGS TS, ICMEZEERIT 2018 4 1 HICHE TOH AREESNREZTHY . £H
212 & % Decision 1% 2019 4F- 4 A OFHLD 2 OGN etk Th 5, 2021 4 2 A2 H ARBREE
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B L HIER PR BT RIS AT ek RE (IGES) 233 L7- JCM & I F—I281T 5 DoE OF#HEHBIZ L
X, £ 5.2-9 [TRT ICM FENBFEA~MT TR TH D &9,

F* 5.2-8 FEEFEHDICMEXE

Reference U . PEH AR E
TaTx s MR KDL gk H
=5 - " * (EF)
Introduction of PV-diesel Hybrid w5
BD004 | System at Fastening Manufacturing o 20194-4 H 4 H 203
F -
Plant
Installation of High Efficiency Bk
BDO03 Loom at Weaving Factory 7 AUSFAA R 382
Installation of High Efficiency
Centrifugal Chiller for Air Bk
BD002 Conditioning System in Clothing FIr 20181418 A 485
Tag Factory in Bangladesh
Hi# : JCM Bangladesh-Japan
& 529 #E{EHDICMEX
Serial PAEREYAY X 7aY =y hERERT
1 10 MW Floating Solar Power Plant Mahamaya Lake, Mirsarai, Chattogram
2 10 MW Solar Power Plant Mymensingh
3 25 MW Solar Power Plant Ukhia, Cox’s Bazaar
4 1.5 MW Rooftop Solar Power Plant Dhamrai

Hi 8 : Mirza Shawkat Ali, Director of DoE, Presentation material for the Seminar on the Joint Crediting
Mechanism (February 2021)

(3) GHG BEHALRIZ M I+ -3R=E
5.2 1 RN TN AE BRI HEOR, IEHIEOBLR & FR8E] Tik~_7=X 512, NDC T
TR F—F 7 X —TOFHZXFIHIZ LD GHG BN E A REMR OO E DL & T
W5, ZOFEITOTHITIE,. MoEFCC & MPEMR i, EMEE DIEH I &% < 0Fhi
ENRME LD, TTIT, ANEIZIEW L OO KB O KGR E T B R BT O FHEIE &
DM, FHEEHLO 7 DI BTG AR R X i I e 2 EOEfMb b 5, Fio, KBE%
BATIERRIGYIC L 0 BN RME T3 5725, MOEFCC S KEIH Y DekEEN K EFE
DEMNMEEITETHTET A& 4E/R L, MOEFCC & MPEMR 72%## L €, K&IGYTHI
& S ETHIONEH & HEIC ANTZE DRI ORRZRZ8HT 5 2 LiX. NDC & HAFE=ERN D
TOOEERT Ia—F Ll 55,
JCM DiEHIE,  [5.2.4(2) ICM ﬁﬂﬂ@fﬁw Tik~_7= 59 ’?%ﬁﬁﬁﬁ%i%bﬂ\éo Dl
21T ICM 7’1 /I& NERR D72 HIZ0EE 72 MRV FIEGROBEIIL, BT 7 —TF

25 https://www.iges.or.jp/jp/events/20210216 (2022 4 1 H (%)
26 Mike H. Bergin, et al., Large Reductions in Solar Energy Production Due to Dust and Particulate Air
Pollution, Environ. Sci. Technol. Lett. 2017, 4, 339-344.
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WS ZE b —RIZH D Efilbid, UL, GHG HIlsZ EIR T 5720 DEERE G A
=AXALTHDHO, EHMRED T2 DITHME O 6 72 EOFHRIA DB AZTH 2,

53 KERFLME - BEDREHAAMNKDERERZEDNDT LD
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Serious deterioration of air quality especially in dry season

T

1. Air pollutant from stationary

2. Automobile Exhaust gas

3. Dust from construction

4. Haze from open burning in 5. Transborder pollution

5. 3-1
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and facilities of regular for awareness with wide center of pollution in in city area works in dry development dust in waste waste in border area
for flue gas inspection pollutant system of air area air emission gas roadside season project in city prevention dumping site dumping site
monitoring of flue gas precipitator pollution dispersion from area measures to prevent
in factories model vehicles open burning
A A A A A A
Less Less human No standard No capacity Lack of Not working No air Poor public Delay for road No rules and Lack of the laws & Less human Lack of policy,
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institute monitoring on the data inventory for equipment monitoring system city area and for management in waste small staff governance of
with enough equipment current air aggregation air pollution for emission station for installation of construction site management numbers for air air quality
capacity on of flue gas quality from CAMS dispersion gas from road traffic traffic control quality management
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location of
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8. AHREM

8.1 HERE
Project Leader/ Air . I r A7 L7 q A7 e STy d
Date & Day quality management Air quality policy measurement an measurement an
(MIYAICHI Satoshi) analysis (1) analysis (2)

(YAMAGUCHI Komei)

(TANAKA Shinji)

(MATSUKAWA Muneo)

First round of work in Japan: Early to late June 2021

First round of work in Bangladesh (conducted remotely): Early July to mid-October 2021

27-Jul Tue Kick off meeting: MoEFCC (WEB)
2-Sep Thu WB (WEB)

6-Sep Mon BBMOA (WEB)
8-Sep Wed BUET Chemical (WEB)
13-Sep Mon BUET Civil (WEB)
21-Sep Tue DNCC (WEB)

4-Oct Mon BRTA (WEB)

7-Oct Thu DoE (WEB) DoE
8-Oct Fri Dhaka
9-Oct Sat Dhaka
10-Oct Sun ADB (WEB)

11-Oct Mon Dhaka
12-Oct Tue Dhaka

Second round of work in Japan: Mid-October to late November 2021

26-Oct

Tue

DoE (WEB)

Second round of work in Bangladesh: mid to late December 2021

8-Dec Wed [Travel (NRT-SIN-DAC)
Travel (HND-SIN-

9-Dec Thu Dhaka éAC)
10-Dec Fri Dhaka
11-Dec Sat Dhaka Dhaka
12-Dec Sun Dhaka Dhaka
13-Dec Mon MPEMR/DoE
14-Dec Tue DoE/CAMS
15-Dec Wed DNCC
16-Dec Thu Dhaka Dhaka
17-Dec Fri Dhaka Dhaka
18-Dec Sat Dhaka Dhaka
19-Dec Sun BUET Chemical/ DoE Travel (NRT-SIN-DAC)
20-Dec Mon Dhaka Dhaka Dhaka
21-Dec Tue Dhaka Dhaka Dhaka
22-Dec Wed Dhaka Dhaka Dhaka

. Technical Workshop .
23-Dec Thu Technical Workshop (WEB) Technical Workshop
24-Dec Fri Dhaka Dhaka Dhaka
25-Dec Sat Dhaka Dhaka Dhaka
26-Dec Sun Brick Kiln/Waste dumping site, BMD dSrrT::Ii(nglslirlQ,N;iﬁleD
27-Dec Mon Construction site, JICA Office Construcg;)frilczte, JICA
28-Dec Tue Dhaka Dhaka Dhaka
29-Dec Wed Travel (DAC-SIN-HND) Travel (DAC-SIN-HND)
30-Dec Thu

Third round of work in Japan: January 2022
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8.2 MEXECEX

Date Organizations mljr?lgbee ,
27 Jul 2021 MoEFCC and DoE 145
2 Sep 2021 BEST team of World Bank 147
6 Sep 2021 Bangladesh Brick Manufacturing Owners Association (BBMOA) | 150
8 Sep 2021 Department of Chemical Engineering, BUET 153
13 Sep 2021 Department of Civil Engineering, BUET 157
21 Sep 2021 Dhaka North City Corporation (DNCC) 160
4 Oct 2021 Bangladesh Road Transport Authority (BRTA) 163
7 Oct 2021 DoE 165
10 Oct 2021 Asian Development Bank (ADB) 167
26 Oct 2021 DoE 169
13 Dec 2021 Ministry of Power, Energy and Mineral Resources (MPEMR) 172
13 Dec 2021 DoE 173
13 Dec 2021 Dhaka Laboratory of DoE 175
14 Dec 2021 Dhaka North City Corporation (DNCC) 176
19 Dec 2021 Department of Chemical Engineering, BUET 177
26 Dec 2021 Bangladesh Meteorological Department (BMD) 178

144



Meeting minutes

Title: Kick off meeting Data Collection Survey on Air pollution Control in The People’s Republic of
Bangladesh

1. Date 26 July 2021 (Mon) 11:00-12:00 (BST)

2. Place Zoom meeting

3. Attendant

MoEFCC A Shamim Al Razi, Additional Secretary (Development wing), MoEFCC

Zakia Afroz, Joint Secretary, MoEFCC
Shireen Ruby, Deputy Secretary, (Plan-1), MoEFCC
Mohammed Solaiman Haider, Director Planning Department of Environment

JICA Takeshi Saheki, Senior Representative, JICA Bangladesh
Md. Abdullah Bin Hossain, Senior Program Officer (Urban Development and Urban
Environment), JICA Bangladesh

JICA Study JWA Komei Yamaguchi, Project Leader

Team Satoshi Miyaichi, Air Quality Policy expert
(JWA, NK, Shinji Tanaka, Air Quality Monitoring Expert
and NKB) Muneo Matsukawa, Air quality measurement and analysis

JWA Minjung Kim, Coordinator

A.B.M. Sadiqur Rahman, National Team Member
M.M.A. Kader Chowdhury, National Team Member
Md. Mehedi Hasan National Team Member

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

o The purpose of the study is to propose JICA’s future cooperation measures in the field of air
pollution management.

e Due to Covid 19 pandemic situation Japanese team currently unable to travel to Bangladesh to
do the field survey. However, the national team will assist the other members of JST colleting
info and questionnaire survey.

o MOEFCC is already collaborating with other doner agencies, so we need to find out the
support need by MoEFCC.

e JST will collect information from different organization & institute and JST will ask MoEFCC
to have meeting time to time and also JST request MOEFCC one manager or Coordinator for
this study.

[Comments from DoE]

Mr. Solaiman (Director of planning, DoE) explained they had meeting with JICA regarding this issue
earlier. DOE is already familiar with present status through feasibility study of Bangladesh
Environmental Sustainability and Transformation (BEST). DoE already have shown all the
information on website. You can collect any information from the website. In the context of those,
how far this study taken by JICA will be related with DoE & MoEFCC? This is the first question.
[Discussion]

JICA explained that JST and JICA already know about the ongoing projects in Bangladesh in
environment sector. Also, different doner agency are working on this sector. So, after completing the
survey and collecting all the necessary information, JICA will analyze the situation and coordinate
with other agencies to find out what support necessary for Government of Bangladesh to improve the
air quality situation.

Mr. Shamim Al Razi (Additional Secretary, MOEFCC) understand the purpose and he explained such
request shall come from Bangladesh and MoEFCC also wants to increase the involvement of JICA in
this sector. However, MoEFCC wants to know about the methodology of this study as JICA will
allocate resources for this.
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JICA explained the study is initiated by JICA and JICA can implement the study by themselves
without official agreement with Bangladesh govt. However, after successful completion of this study,
JICA will follow the official procedure during formulation of larger technical assistance or grant
project, and at this point, JICA will have to be requested by MoEFCC for the assistance.

MOoEFCC replied, it will be better if JICA can send the letter to Bangladesh govt. informing them
about the study and also requesting to appoint one person as focal point for the study. Then MoEFCC
can officially inform DoE and others to assist in carry out the study successfully.

MOoEFCC requested JICA to explain how you would use the result of this study. JICA explained the
result will use for the finding of new assistance project by JICA.

5. Note:
o JICA will issue a letter to MoOEFCC informing the official start of the study.
o MOoEFCC will prioritize this letter and assist in completion of the study.

6. Available Materials:

Handout materials: ICR Data Collection Survey on Air Pollution Control in Bangladesh

Recording date: 26 July 2021 | Writer: Md. Mehedi Hasan
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Meeting minutes

Title: Meeting between BEST project team of World Bank and JICA Study team (JWA, NK, and
NKB) on Data Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 02 September 2021 (Wed) 12:00-13:00 (BST)
2. Place Microsoft Team meeting

3. Attendant

BEST team Satoshi Yoshida, senior Environment specialist,

(World Bank) | Bushra Nishat, Environment specialist

JICA Study Komei Yamaguchi, Project Leader

Team (JWA, | Muneo Matsukawa, Air quality measurement and analysis
NK, NKB) Satoshi Miyaichi, Air Quality Policy expert

Shinji Tanaka, Air Quality Monitoring Expert

Minjung Kim, Coordinator

A.B.M. Sadiqur Rahman, National Team Leader

M.M.A. Kader Chowdhury, National Team Member

Md. Mehedi Hasan, National Team Member

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

e Introduction of each member (both sides)

e Brief introduction of JICA survey (JICA Study Team)

e Introduction of outline of BEST project (WB “BEST” Team)

e Discussions

- Selection criteria of component.
- Clarification of each role and partnership.

[Discussion]
Mr. Yamaguchi thanks everyone for joining the meeting. Mr. Yamaguchi presented his presentation
and explained the study contents and schedule.
Ms. Bushra Nishat thanks Mr. Yamaguchi san for his brief presentation. She explained, in CASE project
the main work was done on brick kiln, transport and to prepare Clean Air Act. The Clean Air Act is now
canceled by ECNEC and proposed to pass as Clean Air Rules under the ECA 1997. For Transport some
pathway was set and some CAMS was set up to monitor the air quality.
Ms. Bushra now shared the presentation on Bangladesh Environment Sustainability and Transformation
(BEST) project. She also explained the five components of the project. Currently Department of
Environment (DoE) has little capacity in division and district level, and they want to expand it. As the
air quality wing of DoE was set up after CASE project so under BEST project there is planning to
strengthen this wing. Most of the monitoring system (water, air etc.) are still conventional and BEST
project has option to make the system automated. The second component is to develop a green credit
risk guarantee scheme to support the brick kiln sector. Third component is to set up vehicle emission
inspection center. Fourth is to manage E-waste.
Ms. Bushra further added the strengthening of DoE is important work for now. Currently around 500
people work in DoE and there is provision for around 1000. Under BEST project World Bank will try
to strength the organogram. As for that BEST team is communicating with Ministry of Finance,
Department of Environment for that. Also, for different project cooperation of different Ministry and
Department is necessary. As JICA is already working with different Ministry like Local government so
she thinks it will be easier for JICA.
Mr. Yamaguchi san explained in the meeting with DoE, DoE informed that they have a lot of issues for
air quality monitoring and forecasting. So, Mr. Yamaguchi wants to know the reason behind selecting
strengthening the DoE as first component instead of air quality issue. Ms. Bushra explained the BEST
project budget is huge and DoE has a lot in their wish list and here Ms. Bushra only mentioned a few.
Ms. Bushra also informed that there will be a meeting with DoE in next week and maybe in the meeting
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the priority sector will be sort out and by November the team can finalize the list and BEST team wants
to have an integrate approach including water quality, air quality and waste management. Ms. Bushra
added World Bank has already worked on some air quality issue. For example, under CEA, it was found
that air quality has an impact on GDP and Health. Regional air quality team found in study that outside
influence is also changing the air quality in Bangladesh special in South-west region. Energy team
worked with SHREDA and find out that the stove for cooking in home and the diesel engine working
on irrigation sector is damaging the air quality. They are working to change these to electric pump or
solar pump.

Mr. Tanaka would like to have the meeting result after BEST team attend the meeting with DoE next
week.

Mr. Yamaguchi explained the meeting result will be important as JICA would like to have
coordination in investment.

Ms. Bushra explained this may take some time to share the result.

Mr. Miyaichi added as DoE has long list of requirements and it will take some time to define the scope
and as for coordination among donor Mr. Saheki from JICA previously attended such meeting and we
shall continue communication among us.

Mr. Yamaguchi explained we had communicated with DoE, but some official letter and formal steps
are underway until then we are unable to communicate with them.

Mr. Yamaguchi also informed next week JST will attend meeting with BBMOA and hopefully BUET
also to discuss on this study.

Mr. Yamaguchi wants to know if Ms. Bushra can suggest which wing of DoE JST shall approach for
this study and for BUET whom shall JST communicate for better outcome.

Ms. Bushra suggested as JST is working on air pollution so air quality management wing. Also, JST
can communicate with Zia Haider who was director of this wing but now he has been transferred to
Dhaka.

As for BUET Prof. ljaz Hossain from Chemical Eng. Dept., who was working with BEST team for brick
kiln. He also done some study on shifting brick industry from fired to non-fired. Beside some additional
study is required as these are also connected to air pollution.

Mr. Yamaguchi explained JST will prepare one questionnaire for BEST team and ask for meeting again.
Ms. Bushra replied may be after two or three weeks we can sit again. And she also suggested to
communicate with BRTA or RHD.

Mr. Sadiq informed that we had contact with BRTA, and it will be better to sit for meeting after
receiving letter from Ministry of Environment.

Mr. Yamaguchi also asked for suggestion to visit or get information from the CAMS.

Ms. Bushra explained DoE is just a regulatory authority and they do not have cannot invest or implement
project. BEST team has component to increase capacity of DoE and as for investment BEST team will
sit with Bangladesh Bank or other authority and prepare DPP for another project. Ms. Bushra added
BRTA has interest to set up vehicle emission center. Under Road safety project of World Bank, five
vehicle inspection centers have been established. BRTA did bought some inspection equipment long
time ago but due to poor O&M these were not used. But now WB is investing on this. BEST team is
working on full automation of air quality monitoring, water quality monitoring, and share data online
through DoE.

Mr. Yamaguchi wants to know if climate change issues are going be part of BEST project.

Ms. Bushra explained the climate change is already part of the project. However, this issue is not
highlighted as DoE is not mandated to handle this issue, but MOEFCC does. And any work BEST team
doing on air quality or waste will have impact on climate change.

Mr. Tanaka wants to know if BEST team has plan to expand green financing to other sector for GHG
emission reduction.

Ms. Bushra explained as for brick kiln BEST team is working on no fire brick and as it is non fire so it
is efficient, and this will also reduce the GHG emission. So, the issue is already included here. For now,
the funding is only for brick kiln sector.

Mr. Sadig wants to know if the Clean Air Rules is already drafted. And what about getting the CAMS
data which was set up under CASE project.
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Ms. Bushra said it is not published yet. And ECA will be revised also. And the CAMS data are on the
DoE website. Total 31 stations were set up. 15 continuous air quality monitoring station and 16 compact
air quality monitoring station.

Mr. Yamaguchi thanks everyone for the meeting.

5. Note:
e BEST team will share DoE meeting result with JST.
e JST will send questionnaire to BEST team for their reply.

6. Available Materials:

Handout materials: Brief introduction of JICA data collection survey

Recording date: 02 September 2021 | Writer: Md. Mehedi Hasan
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Meeting minutes

Title: Meeting between BBMOA and JICA Study team (JWA, NK, and NKB) on Data Collection
Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 06 September 2021 (Mon) 11:00-13:00 (BST)

2. Place Zoom meeting

3. Attendant

Bangladesh Brick | Md. Abu Bakar, General Secretary
Manufacturing Haji Zainul Abedin, Organizing Secretary
Owners
Association
(BBMOA)

JICA Study Team | Mr. Komei Yamaguchi, Project Leader of Study Team
(JWA, NK, NKB) | Mr. Satoshi Miyaichi, Consultant

Mr. Shinji Tanaka, Consultant

Mr. Muneo Matsukawa, Consultant

Mr. Shunichi Okahisa, Consultant

Mr. Sadiqur Rahman, Leader of National Staff

Mr. Kader Chowdhury, National Staff

Mr. Mehedi Hasan, National Staff

Ms. MinJung Kim, Coordinator

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

e Introduction of each member

e Introduction of the JICA data collection study by JICA Study Team

e Discussion by all participants
[Discussion]
Mr. Yamaguchi welcomed everyone in the meeting.
Mr. Yamaguchi explained JST has prepared one questionnaire for BBMOA. And for this time JST wants
to find the cooperation scope in brick kiln sector. Mr. Yamaguchi requested Mr. Sadiqg to start the
discussion.
Mr. Sadiqg requested Mr. Abu Bakar to briefly introduce BBMOA.
Mr. Abu Bakar explained the primary function of BBMOA is to coordinate among the existing 7000
brick field and communicate with government regarding different act, rules, policy. BBMOA has district
committee in each district. The owner of brick field shall register in the district committee. District
committee handle all local issue.
Mr. Tanaka wants to know the cooperation of BBMOA with DoE regarding Air Pollution issue.
Mr. Abu Bakar explained DoE certified each brick field before its operation. In 2001 DoE circulated
notice to shift the 32 feet height Bull's Trench Kiln (BTK) or steel chimney to 120 feet height Fixed
Chimney Kiln (FCK). Later BBMOA has converted most old chimney to FCK within two years. As the
height of the chimney was increased and a chamber was added at bottom which function as trap for
small particle. This reduced the amount of small particle spreading in the environment.
Mr. Abu Bakar added DoE sometime asked BBMOA to give comment on their draft policy or act or
rule. In 2013 Brick Kiln Act was published and in the act the kiln options were mentioned, which are
Zig-Zag Kiln, Hybrid Hoffman, Tunnel and Vertical Shaft Brick Kiln (VHBK). DoE informed BBMOA
that the fixed chimney (FCK) was removed as an option and DoE will not certify any new one of this
kind.
Later BBMOA started converting the FCK to Zig Zag one. By 2020, 75% of Brick field has been
converted to Zig-Zag kiln. And about 100 brick field was converted from FCK to Hybrid Hoffman,
Tunnel kiln. VHBK was tried in one brick field but that was not viable/unsuccessful. As for Zig-Zag
kiln, it has higher fuel efficiency and reduced the fuel cost about 20 percent. Only coal can be used as a
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fuel in Zig-Zag kiln. There is no option for wood. It almost uses 100% of the coal and also the
dust/particle amount is low and that’s why it is more environment friendly.

Furthermore, In the act published on 2013, some more rules were added which are difficult for BBMOA
to follow. These are brick field cannot be established within one km of educational institute or health
complex or any government building. Brick field shall obtain permission from appropriate authority to
use the soil for brick manufacturing process. Vehicles which are being used by brick field cannot use
the road constructed by LGED.

Mr. Zainul Abedin said later BBMOA has communicated with DoE to address these issues. After long
discussion in 2019 an amendment was made and restriction on using LGED road has been lifted. He
further added the auto brick industry (include HHK and TK) does not have to follow these restrictions
even they are also using as like as the general brick field.

Mr. Abu Bakar added the permission from appropriate authority to use the soil in brick field has been
adjusted and now permission shall be taken from Deputy Commissioner. One more adjustment is made
on the distance which shall be maintained while set up brick field. If the Zig-Zag brick field can maintain
the emission standard (ECR 1997), then brick field can be set up within 500m of the criteria. But the
problem arises when BBMOA asked DoE to measure the emission from zig zag kiln. DoE does not have
the capacity to measure the emission level in such scale. So, the relaxation of distance does not help
BBMOA.

Mr. Sadiq wants to know if there is any provision to continuously monitor if the brick field is
maintaining the emission standard.

Mr. Zainul Abedin explained there no mechanism for this and so set up new brick field following 500m
distance is not helping at all. Though BUET and Dhaka university has done some testing on emission
measurement from brick kiln following request from BBMOA but there was no significant finding.
Mr. Abu Bakar added in 2020 DoE has made standard of emission through collecting some information
from other country, after BBMOA continuously pursue this and the emission standard has been set 250
mg/Nm? for SPM and SO, But BBMOA asked to set it 500 but later 250 was kept. BBMOA has also
introduced some technique to reduce the SPM. For example, Under ADB funded study BBMOA has
seen some technique using shower or sprinkler and pass the smoke through that at the entrance of
chimney. BBMOA later tried that technique and asked DoE to check the system. But DoE could not be
able to monitor emission from zig zag kiln due to less capacity for air quality monitoring.

Mr. Abu Bakar also informed that the auto brick factory uses same burning process to burn the brick.
Only the making and drying of bricks is done by machine. Also, Ministry of Agriculture (MoA) recently
informed that using topsoil from agri-land is rapidly reducing the cultivable land of the country. MoA
predicted that by 2070 most of the cultivable land will be unusable for agricultural production. So, govt.
is trying to stop the brick field from operation and promoting auto brick industry. But govt. needs to
consider that a large population is engaged in this sector. These people will be affected as well.

Mr. Sadig wants to know about the circular by the government to use 100% concrete block instead of
burn brick in the government construction sector.

Mr. Abu Bakar explained the govt has consult among their department and set a timeline to use the
block. By 2025 in all government project 100% block brick will be used. This direction was also given
in act of 2013. However, increasing use of block will also increase the use of cement and stone. As stone
is not available in Bangladesh and all stones are imported so the price of block will be higher.

Mr. Abu Bakar also suggested if govt. make some arrangement for awareness development the concern
stakeholders about the advantages of block, then the private sector or general people will be interested
to use block.

Mr. Sadig wants to know regarding the emission monitoring what can be suggestion from BBMOA.
Mr. Abu Bakar explained DoE has some instrument, but they may be unwilling to measure the emission
status. Maybe DoE is trying to promote auto bricks and stop the general brick filed (mainly zig zag kiln).
In promoting block BBMOA is interested to switch from fired brick industries to non-fired block
industry. BBMOA seeks JICA assistance for capacity building and technical support for the
development of non-fired brick industry. This technology is easy to adopt and BBMOA can move to
that technology if there is market, if govt take initiative for market promotion of blocks. Though govt.
planned to use 100% blocks in govt. project but still now burn brick is being used in govt project. Under

151




CASE project BBMOA requested govt to promote block by setting up industry in greater district, but
no initiatives have been taken by govt. Under this JICA study JICA can support introducing block
machinery and block industry promotion. One point is important issue is that auto brick uses more
topsoil and continuing damaging the cultivable land will is not stopped by any policy/circulation by
govt. Though all the ban is executed on non-auto brick industries (mainly zig zag kiln). Promoting
blocks can reduce the use of topsoil and save our cultivate land. Also, some new technology can be
introduced to make alternative of fired brick and BBMOA has been contact by some Japanese company
to make non fired brick using chemical like Eco 5000.

Mr. Satoshi Miyaichi wants to know if there is any user manual for the Zig-Zag kiln.

Mr. Abu Bakar said the technology was introduced under ADB study. Now it is important to promote
blocks and if BBMOA get some incentives then they can also work on that.

Mr. Sadiq wants to know if BBMOA know about Clean Air Act. Through Clean Air Act was drafted
but it has been rejected and suggested to prepare Clean Air Rules.

Mr. Abu Bakar replied in draft preparation of Clean Air Act BBMOA was present. BBMOA said it
does not matter if it is Act or Rules. But it shall be realistic to avoid any miss management.

Mr. Abu Bakar also suggested to make the approval process of brick field easy. There is no objection if
they need to follow the rules, but the process shall be easy and convenient and should be equality treated
for all. BBMOA is also ready to accept if there is any new technology. He also informed the use of
concrete is increasing and use of bricks are also increasing. So, use of promotion of concrete blocks is
necessary to reduce the negative environment impact.

Mr. Abu Bakar also pointed an important factor which is, during pandemic situation in 2020 and
lockdown in most of the time, all development works were temporarily stopped. But brick field
operation was going on. And the Air Quality Index (AQI) of Dhaka city was improved. As different
study report and media report says brick field is major contributor for the air pollution in Bangladesh
that is actually not 100% truth if we consider AQI during the period 2020. As per media report AQI at
American Embassy in Dhaka, AQI falls to 120 to 150 from the last year figure 300.

Mr. Yamaguchi and Mr. Tanaka thanks BBMOA for the detail information.

5. Note:
e JST will communicate with BBMOA for further discussion.

6. Available Materials:

Handout materials:
Possible questions to BBMOA 210903 rl

Recording date: 02 September 2021 | Writer: Md. Mehedi Hasan
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Meeting minutes

Title: Meeting between BUET (Chem. Dept.) and JICA Study team (JWA, NK, and NKB) on Data
Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 08 September 2021 (Mon) 11:00-12:30 (BST)

2. Place Zoom meeting

3. Attendant

Dept. of Chemical | Dr. Md. Ali Ahammad Shoukat Choudhury, Professor
Engineering,
BUET

JICA Study Team | Mr. Komei Yamaguchi, Project Leader of Study Team
(JWA, NK, NKB) | Mr. Satoshi Miyaichi, Consultant

Mr. Shinji Tanaka, Consultant

Mr. Muneo Matsukawa, Consultant

Mr. Sadiqur Rahman, Leader of National Staff

Mr. Kader Chowdhury, National Staff

Mr. Mehedi Hasan, National Staff

Ms. MinJung Kim, Coordinator

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

¢ Introduction each member

e Introduction of the JICA data collection study by JICA Study Team

o Discussion by all participants
[Discussion]
Mr. Yamaguchi welcome everyone in the meeting.
Mr. Yamaguchi explained this study has been taken to identify air quality problem and JICA future
cooperation in this sector.
Mr. Tanaka explained JICA planned to assist activity to improve air quality in Bangladesh and we will
find new project through this study for air quality management or air quality monitoring.
Dr. Shoukat explained Chem. Dept. works on modeling of air quality. Chem. Dept. can also measure
the ambient and static air quality like SO,, NOy, CO. Also, can measure PMzs, PM1o and SPM. Also
Chem. Dept. has some gas stack tubes (gas detector tube supplied by GASTEC Japan) to monitor air
guality. Now Chem. Dept. is working on modeling the air quality in Brick Kiln area and also the ambient
and static air quality measurement. Sometimes, also measure air quality inside the city area specially in
the intersection area. However, the mobile real time air quality monitoring station is currently out of
order.
Mr. Tanaka wants to know about the laboratory analysis of different particle.
Dr. Shoukat informed Chem. Dept. has equipment to identify different element in air through laboratory
analysis. Chem. Dept. also has Gas Chromatography to do gas analysis and Gas Chromatography—Mass
Spectrometry (GC-MS) to identify different substances.
Mr. Yamaguchi wants to know if Chem. Dept. has joint research program with govt. or other
organization.
Dr. Shoukat informed Chem. Dept. just completed one work that is permitting the brick kiln based on
the air quality modeling. The draft final report has been submitted to DoE. When DoE approves the
permission to share then Chem. Dept. can share the report with others. Chem. Dept. is using AERMOD
to do the modeling work.
Chem. Dept. has also worked in the case project as a sub consultant. For Clean Air Act, Chem. Dept.
helped to prepare the specification.
Mr. Sadig wants to know if there is detail standard of air quality in any Act. Under draft Clean Air Act
there are many standards of air quality but under Clean Air Rules there is no standard. What can be the
reason behind this.
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Dr. Shaoukat explained the Act is brief and rules are actually in details. To prepare the standard some
reference is needed, and we need to consider our socio-economic condition also. In the rules, under
appendix there is actually some standard for air quality.

Mr. Yamaguchi wants to know if Chem. Dept. has any canister to monitor the volatile organic
compound (VOC).

Dr. Shoukat replied Chem Dept. just bought GC-MS under assistance of European union fund for
another project. And now Chem. Dept. can measure the VOC.

Mr. Yamaguchi wants to know if Chem. Dept. has any clean room to measure PM2.5.

Dr. Shoukat responded Chem. Dept. has no clean room.

Mr. Yamaguchi wants to know if there are any technical issues in research topic like training, laboratory
program etc.

Dr. Shoukat explained in Bangladesh two main problem are in research field. These are lack of research
funding and retaining the quality of graduate student. As most of the student go abroad to purse higher
study and most of them stays there. So, we do not have go researcher in our hand. If we are able to pay
them well then sometimes, we can be able to hold them.

Mr. Yamaguchi explained JICA has academical scheme under international cooperation. Has BUET
attended in one of these academical program earlier.

Dr. Shoukat replied BUET has worked with JICA in Energy efficiency and conservation master plan.
But not in the academical scheme program. If JST can provide contact number to BUET then BUET
can contact JICA and discuss on this topic.

Mr. Yamaguchi explained in this study the final report will be prepared by November or December and
JST will hold an online seminar or workshop. JST request BUET to join and from JICA some participant
will join also.

Dr. Shoukat explained currently two students are working on Trans-Boundary air pollution study. Some
boarder district like Rajshahi/Satkhira has bad air quality index than they should have been as there are
no major industry in that area. Air pollution is due to the industry located near boarder in India.

Mr. Yamaguchi asked if BUET has interest in mobile sources.

Dr. Shoukat replied currently Chem. Dept. does not have any equipment to measure emission from
vehicle. The ME Dept. of BUET may have some equipment for measurement. Dr. Shoukat also added
this year one student is doing the modeling work for emission of the transport sector. Hopefully the
result can be super imposed with the Brick Kiln model result.

Mr. Yamaguchi suggested in Thailand they have good equipment to do analysis pollution/emission of
transport sector. If BUET has interest they can communicate with them and can have an international
collaboration.

Mr. Yamaguchi asked if BUET has any monitoring station.

Dr. Shoukat replied currently BUET does not have any monitoring station, but BUET is
communicating with DoE to have a monitoring station at BUET.

Mr. Yamaguchi wants to know about meteorological data BUET collects.

Dr. Shoukat informed BUET usually collect these data from National Oceanic and Atmospheric
Administration (NOAA). NOAA have some data for free and some data we need to buy. One
advantage is we can directly input the data in AERMOD.

Mr. Yamaguchi asked if BUET can measure vertical air condition.

Dr. Shoukat replied BUET does not have vertical air condition data.

Mr. Yamaguchi asked if BUET can operate and maintain the equipment and monitoring station.

Dr. Shoukat explained the maintenance budget is an issue here and BUET is discussing this with DoE.
Mr. Yamaguchi asked what is BUET’s opinion regarding small air quality monitoring sensor.

Dr. Shoukat has already thought about it, but these are not available in Bangladesh. But if we can get
that we can use them easily. But we shall check if it is reliable. Also, if it can wirelessly transmit data,
it will be more convenient.

Mr. Sadiq added for project in Bangladesh Environment Impact Assessment (EIA) is necessary. Under
EIA private organization collect some baseline data for short time through some handheld equipment
which can measure two or three parameters at a time. Some equipment can directly give the digital data
for storing.
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Mr. Yamaguchi asked if Chem. Dept. has stack gas sampling equipment.

Dr. Shoukat informed we have stack gas sampling equipment and isokinetic sampling equipment. But
the problem is, sometime brick field does not have sampling point in their stack. And there is no option
to measure at the chimney as there is no hole to insert the equipment. As they are not obliged to do it,
so they do not keep any sampling port.

Mr. Yamaguchi asked if Bangladesh has any private company to measure the stack emission.

Dr. Shoukat informed mainly educational institution does it. Beside Bangladesh Council of Scientific
and Industrial Research (BCSIR) also has one equipment and they measure. As for private company
Intertek does also do similar sampling.

Mr. Sadig added we are exploring this and trying to find more info.

Dr. Shoukat explained sometime DoE involve BUET in their committee to get help technically or
sometimes they provide contact work, sometime BEUT train DoE staff, sometime prepare test protocol.
Last training was around 4 years back and around 30 people attended from different office of DoE.
Mr. Yamaguchi asked if BUET has any inventory targeting air pollution. Also, how about the national
communication involvement.

Dr. Shoukat explained a rich database is necessary to prepare inventory. BUET is doing some inventory
in GHG site through some internal report of different project. Also Dr. Shoukat was involved in second
and third national communication as a sub consultant. DoE do not have capability to do that, so they do
that through other company.

Mr. Sadiq will collect these company information and share with the team.

Dr. Shoukat also added Govt. needs to take steps to have separate wing in DoE or MoEFCC. This wing
will collect all the necessary data to prepare national communication. Govt. shall make one central
database for this.

Dr. Shoukat also informed that in Bangladesh instead of gaseous pollutant, particle pollutant is much
worse. The brick kiln, vehicle, construction industry and the morning road sweeping is main sources
of particle pollutant.

Mr. Yamaguchi asked if BUET has engine dynamometer, chassis dynamometer.

Dr. Shoukat replied Mechanical Dept. (ME) has engine dynamometer in their heat engine lab. The lab
is in Chem. Dept. building so we have good relation among us.

Bureau of Research, Testing and Consultation (BRTC) is a wing of BUET who are mainly provide
consultation and testing facility with some fee. For air quality Chem. Dept. is mainly does the necessary
testing. For water quality Chem. Dept. as well as Civil Dept. do the necessary testing.

Mr. Yamaguchi explained as JICA is considering new project in air quality sector so they may ask
Chem. Dept. and BRTC to measure monitor and calculate air quality.

Dr. Shoukat replied BUET has recently established one wing that is Research and Innovation Centre
for Science and Engineering (RISE), that will deal with all kinds of research work. If JST or JICA
wants the service, then they shall contact the related dept. first. The dept. will do the necessary office
procedure.

Mr. Sadig wants to know if BUET labs has any certification like accreditation or ISO to provide the
commercial service to testing. Or is there any air quality laboratory in Bangladesh with such certificate.
Dr. Shoukat replied BUET laboratory does not have such certificate. As for other laboratory, maybe
Intertek can have information about it.

Mr. Yamaguchi wants to know how many students are in Chem. Dept. and after graduation how many
join in DoE or Environment sector.

Dr. Shoukat replied currently each year there are seat for 60 students but BUET is thinking to double it
from current year. And there are very few working in DoE. Actually, students were not interested in
Govt. job before year 2015. In 2015 Govt. has doubled the pay scale and then students got interested in
govt. job but most of them are working outside Bangladesh.

Mr. Miyaichi wants to know the reference method to perform stack emission sampling.

Dr. Shoukat informed they follow ASTM and US EPA.

Mr. Miyaichi asked what parameters are followed to analysis PM particle.

Dr. Shoukat explained, Chem. Dept. has not started the particle analysis as they just got the GC-MS.
Before that BUET use high volume sampler to just measure PM. 5 8 hrs average.
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Mr. Yamaguchi wants to know which air quality standards BUET is following.

Dr. Shoukat replied BUET is mainly following the US standards. Besides the Indian standards are also
followed in some cases as the social-economic structure of India is similar to Bangladesh.

Mr. Yamaguchi said there are scope for bilateral cooperation with India. Does BUET has this kind of
cooperation.

Dr. Shoukat replied there is not much. He added, cooperation actually depends on both side willingness.
And in terms of research BUET has more cooperation/collaboration with Japan.

5. Note:
e JST will communicate with BUET for further discussion.

6. Available Materials:

Handout materials:
Questionnaire (BUET CHEM.) 20210908

Recording date: 08 September 2021 | Writer: Md. Mehedi Hasan
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Meeting minutes

Title: Meeting between BUET (Civil Dept.) and JICA Study team (JWA, NK, and NKB) on Data
Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 13 September 2021 (Mon) 11:00-12:30 (BST)
2. Place Zoom meeting

3. Attendant

Dept. of Civil Dr. Ashraf Ali, Professor

Engineering, Dr. Provat Kumar Saha, Asst. Professor
BUET

JICA Study Team | Mr. Komei Yamaguchi, Project Leader of Study Team
(JWA, NK, NKB) | Mr. Satoshi Miyaichi, Consultant

Mr. Shinji Tanaka, Consultant

Mr. Muneo Matsukawa, Consultant

Ms. MinJung Kim, Coordinator

Mr. Shunichi Okahisa, Consultnat

Mr. Sadiqur Rahman, Leader of National Staff

Mr. Kader Chowdhury, National Staff

Mr. Mehedi Hasan, National Staff

Mr. S.M. Safoanul Hague, National Staff

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

e Introduction each member

e Introduction of the JICA data collection study by JICA Study Team

o Discussion by all participants
[Discussion]
Mr. Yamaguchi welcome everyone in the meeting.
Mr. Yamaguchi explained this study has been taken to identify air quality problem and JICA future
cooperation in this sector.
Mr. Yamaguchi asked about the research work of civil engineering department of BUET regarding Air
Pollution.
Dr Ashraf replied that civil engineering department doesn’t have many studies regarding air quality.
There are limitations of expertise, resources and measuring equipment. He also added Dr. Provat Kumar
Saha may be the first one who did his Ph.D. in Air Quality. Rest of them are doing it out of need.
Dr. Provat Kumar Saha added that the list they gave to JICA study team, those are kind of master’s level
thesis and there are also many journals related to air quality. They didn’t add those articles, but they will
add those later.
Mr. Tanaka wanted to know about a thesis work of BUET related to comparison of ultrafine particles
exposure in different transportation modes in Dhaka City.
Dr. Provat explained the study is about personal exposure of ultrafine particles in different transportation
mode. The focus of the study is on vehicle exposure like public bus, private car and what is the difference
between personal exposure as a commuter or rider. This was mainly an exposure study.
Mr. Tanaka asked what is meaning of transportation mode in this study.
Dr. Provat explained transportation mode means different types of vehicles like public bus,
Private car, rickshaw, and other motorized and non-motorized vehicles. But in this study, they have only
focused on different mode of transportation like public bus, private car and non-motorized vehicles like
rickshaw. Here mode means types of vehicles.
Mr. Yamaguchi asked about the difference between civil engineering department and chemical
engineering department regarding air pollution analysis and research approach.
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Dr Ashraf replied that there is not very much difference between their work, and they don’t have much
collaboration. Chemical department mainly focus on brick kiln emission and ambient air quality
measurement.

Mr. Yamaguchi asked if civil department has interest mainly in transport related air pollution.

Dr. Ashraf replied that not only transport related pollution, but they are also interested in industrial
emission like brick kiln emission, steel mill emission etc.

Mr. Tanaka wants to know about a thesis work of civil department on coal fired power emission.

Dr. Ashraf explained that this study mainly based on coal fire power plant of Payra and few other plants.
They were interested to see how the air quality of this region changes when all the power plant are
operational.

Mr. Miyaichi wanted to know about laboratory equipment and manufacturers of equipment of civil
engineering department.

Dr. Provat replied that Gravimetric PM samplers are from Envirotech, India and Low-cost sensor-based
air quality monitoring are from Aeroqual, New Zealand.

Mr. Matsukawa asked about emission inventory developed by BUET.

Dr. Ashraf replied they didn’t develop inventory but updated the emission inventory developed by JICA.
Mr. Tanaka asked if they have any joint research program on air quality with governmental organization
(e.g., DOE) and others.

Dr. Ashraf replied their last work was with DoE about SLCP (Short Lived Climate Pollutants). Before
that they have prepared a National Action Plan with DoE which was around 2013-2014. In 2017 or 2018
they did another work with DoE as an update of SLCP. But now there is no collaborating work between
BUET and DoE.

Mr. Tanaka asked about technical issues on the air pollution management sector in Bangladesh.

Dr. Provat said they listed technical aspects regarding air pollution management in the reply of
guestionnaire prepared by JICA study team. He also added that in Bangladesh PM. s is five to ten times
higher than other particles. For reducing this we need to know the sources of emission. The mobile
sources are said to be the main source of PM_s emission but according to Dr. Provat maximum vehicle
of Bangladesh are non-motorized. Also, for the brick kiln there are spatial distribution between Dhaka
and other cities but in terms of air quality there is no drastic difference between them. So, he thinks it is
important to identify real scenario of air pollution and remove scientific knowledge gap.

Dr. Ashraf added that there are many studies related to source apportionment by Bangladesh Atomic
Energy Commission collaborating with International Atomic Energy Commission.

Dr. Provat added secondary PM is also very important parameter. Though it is critical to identify but it
is very important pre cursor.

Mr. Yamaguchi asked what type of air modelling is used by BUET.

Dr. Ashraf replied they use AERMOD for air modelling.

Mr. Yamaguchi wanted to know about the accessibility of data from DoE.

Dr. Ashraf replied that the data are not easily accessible.

Dr. Provat added monthly or daily air quality data of DoE are available but high time resolution data
are difficult to get.

Mr. Tanaka asked about their research interests in mobile sources of Bangladesh.

Dr. Provat explained their core interest are looking into the air pollution exposure and sources in
Bangladesh. From academic side they could analyze models, policy/intervention. He also discussed
about a thesis which was supervised by Dr. Ashraf about “Air Quality Assessment and the Health Effects
of Air Pollution in Dhaka City through Impact-Pathway Model”.

Mr. Matsukawa requested to share the output of the research.

Dr. Provat replied that their findings from different studies was personal exposure from different
transportation mode, In vehicle exposure. Recently civil department has bought an emission sampler so
they could probably do some emission measurement from mobile sources in future.

Mr, Matsuwaka asked if they are interested in transportation planning in Dhaka City.

Dr. Ashraf replied that faculty members of transportation division of civil department BUET are
involved in transportation planning. He mentioned some of the professors like Dr. Shamsul Haque and
Dr. Hadiuzzaman who involved in transportation planning.
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Mr. Tanaka if BUET has any monitoring station of their own in university.

Dr. Ashraf replied currently they don’t have any monitoring station at BUET. They have some mobile
equipment for research purpose.

Dr. Ashraf informed that US ambassy of Dhaka has a monitoring station of their own.

Mr. Yamaguchi wants to know about low-cost sensor-based air quality monitoring equipment in
BUET.

Dr. Provat replied that he has done some research using low-cost sensor-based air quality monitoring
equipment like purple air. Currently he has six or seven of that equipment.

Dr. Provat added that there are some issues like data quality with low-cost sensor-based air quality
monitoring equipment. So, he suggested to include local SOP or calibration.

Mr. Yamaguchi asked if there is any training program supported by international donor or other
organization in Bangladesh.

Dr. Provat replied they only do academic research part. DoE can provide this related information.

Mr. Tanaka asked if BUET has stack gas sampling equipment.

Dr. Provat replied they have a flue gas analyzer. They measure parameters like Oz, CO,, CO, NOy, SO,
CHa, NHs, Temperature.

Mr. Tanaka asked if they have any isokinetic sampling.

Dr. Provat replied they don’t have any.

Dr. Provat added they have got emission sampler equipment recently, so they haven’t done any
measurement yet. But they will use it for stack emission or mobile source emission in near future.

Mr. Tanaka asked about emission inventory research program by BUET.

Dr. Provat replied the last initiative was a research work title, “Development of a Grid-based Emission
Inventory and an Air Quality Model for Dhaka City”, M.Sc. Engineering Thesis, October 2012. He also
added availability of key data required for developing emission inventory is the major challenge.

Mr. Matsukawa asked if JICA takes initiatives for making an emission inventory, BUET will join
them or not.

Dr. Ashraf replied they will definitely cooperate with JICA making the inventory.

Mr. Tanaka asked if they have any facilities/equipment such as engine dynamometer, chassis
dynamometer.

Dr. Provat replied BUET does not have any equipment/facilities for laboratory simulated emission
measurement like chassis dynamometer. However, the Mechanical Engineering Department of BUET
likely has a portable emission measurement system (PEMS) for vehicle emission sampling.

Mr. Tanaka wants to know about portable emission measurement emission system (PEMS).

Dr. Provat explained PEMS use for onsite emission measurement like fuel consumption, speed or
acceleration or another parameter.

Mr. Yamaguchi asked if they have used PEMS before.

Dr. Provat replied he used it for Ph.D. research purpose but haven’t done any measurement in
Bangladesh.

Dr. Provat suggested that transboundary air pollution is also very important as Bangladesh is a small
country. There are some studies related to it and he thinks it is important to look after the issue.

5. Note:
e JST will communicate with BUET for further discussion.

6. Available Materials:

Handout materials:
Questionnaire (BUET CIVIL.) 20210913
Air Quality Information-CE-BUET

Recording date: 13 September 2021 | Writer: S. M. Safoanul Haque
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Meeting minutes

Title: Meeting between Dhaka North City Corporation and JICA Study team (JWA, NK, and NKB) on
Data Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 21 September 2021 (Mon) 15:00-16:00 (BST)

2. Place Zoom meeting

3. Attendant

Dhaka North City | Dr. Tarig Bin Yousuf, Additional Chief Engineer (In Charge)
Corporation Engr. Mohammad Abul Kashem, Superintending Engineering (Additional
Charge)

JICA Study Team | Mr. Komei Yamaguchi, Project Leader of Study Team
(JWA, NK, NKB) | Mr. Satoshi Miyaichi, Consultant

Mr. Shinji Tanaka, Consultant

Mr. Muneo Matsukawa, Consultant

Ms. MinJung Kim, Coordinator

Mr. Shunichi Okahisa, Consultant

Mr. Sadiqur Rahman, Leader of National Staff

Mr. Kader Chowdhury, National Staff

Mr. S. M. Safoanul Haque, National Staff

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

¢ Introduction each member

o Introduction of the JICA data collection study by JICA Study Team

o Discussion by all participants
[Discussion]
Mr. Yamaguchi welcome everyone in the meeting.
Mr. Yamaguchi presented his presentation and explained the study contents and schedule.
Dr. Tarig Bin Yousuf thanked JST for presentation. He explained air pollution is a prime issue that we
are facing. He said that DoE and MoEFCC are the regulatory authority. Recently they have prepared a
draft of Air Pollution Control Rule 2021. In that rule the responsibilities of all the organizations are
mentioned. DNCC are working under Local Government City Corporation Act.
Dr. Tarig added in winter season, Dhaka city faces dust pollution specially from PM.s and PMo.
According to AQI Dhaka is one of the most polluted cities. Though after COVID the situation has been
improved but it is not up to the mark. In December 2009, one writ petition was filed to control air
pollution in Dhaka city and High Court issued 9-points directives to reduce air pollution. He mentioned
some of the directives like digging of roads in winter season should be stopped and construction
materials should be covered when it is transported through truck or any other vehicle. Another directive
was to spray water on roads every day. Fencing in the construction site, stop burning of bituminous
material and burning of solid waste are other directives. He also added encouraging concrete block
instead of brick and roadside plantation are also directives given by high court.
Dr. Tarig continued Dhaka City Corporation have constructed bicycle lane and walkway. They have
bought water suppression vehicle for spraying water on roads. DNCC has given order to all constructor
to cover construction material at the time of transporting material. At the time of transporting
construction material there should be no dropping or blowing of material. They have started using
concrete block instead of brick for construction of footpath and walkway. DNCC have also undertaken
some road plantation project. These are the initiatives for 9-point directives given by the high court.
Dr. Tarig added DNCC and DSCC together have made a Green House Gas inventory under the support
of C40. He explained C40 is the association of 40 cities. But more than 100 cities are the member of
C40. They are preparing climate action plan for the cities. Other initiative of C40 is clean air city
declaration. Dhaka City Corporation have to prepare their strategy based on that.
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Dr. Tariq informed that US ambassy has air monitoring equipment. They are interested to work with
DNCC. But unfortunately, due to covid situation further discussion was postponed. He mentioned about
some document prepared by Bangladesh Government like Nation Action Plan for SLCPs (Short-Lived
Climate Pollutants). He said some technical support and investment are need for implementing climate
action plan. He added that they are the part of CASE project lead by DoE. For CASE project city
corporation have constructed some roads, drains, footpaths etc.

Mr. Miyaichi requested to share the 9-point directives document by high court.

Dr. Tariq replied he will share the document and also, he will share another document prepared by him
which is related to air pollution during last COVID situation.

Mr. Tanaka asked about waste dumping site of Dhaka city corporation and also burning of waste
which is a major source of air pollution.

Dr. Tariq replied that common perception of people is that the burning of waste is an easier solution. He
added sometime some intentional burning of waste is done by the waste pickers to get some metals. In
the landfill site burning of solid waste is the source of methene. By burning of waste people are
damaging their health. So, he thinks awareness of the people should be increased regarding waste
burning.

Mr. Miyaichi asked if they have faced any challenges regarding using concrete block instead of brick.
Dr. Tarig explained that in the draft guideline prepared by MoEFCC a target has been set to reduce use
of brick in construction sector. Some projects under EU are ongoing for encouraging using concrete
block. The government is also taking some initiatives to popularize concrete block. He thinks if block
manufacturers are supported by government, then gradually we can reach the target.

Mr. Miyaichi asked if DNCC have received any complain from the dwellers of Dhaka city regarding
air pollution.

Dr. Tariq replied that in the winter season they used to receive so many complains from the city dwellers
regarding air pollution. But recently citizens are using mask so pulmonary diseases like asthma are
decreasing.

Mr. Matsukawa asked about BEST project of World Bank, and he wanted to know about the effect of
mobile sources like dust on air pollution and if there is any program of BEST regarding this.

Dr. Tariq replied that BEST project mainly emphasizes on EPR (Extended Producer Responsibility)
issue and overall environmental aspects. He is not sure about air pollution is included there or not. He
also concerned about that DoE is the regulatory authority of this project. He told the fact that DoE tries
to work as an only implementing agency in some previous projects but not included other agencies
though they do not have the capacity to supervise or monitor. He thinks this kind of project should be
implemented by including local authority like DNCC, DSCC.

Mr. Matsukawa asked if DNCC have any plan to improve traffic signal system in Dhaka City.

Dr. Tariq replied they have two agencies responsible for the implementation. One is Dhaka City
Corporation and other one is traffic police. City corporation installs signal system which is monitored
by traffic police. Due to lack of collaboration between these agencies this system is not functioning
properly.

Mr. Matsukawa wanted to know about recent installation of traffic signal by DSCC collaboration with
DTCA.

Dr. Tariq explained that when case project was started DSCC and DNCC was one organization as DCC.
As the project director of this project was from current DSCC so after two city corporation divided
DSCC became the implementing agency. Also, traffic engineering circle from both city corporation are
working on it. If DTCA coordinates to operationalize all the automated traffic signal system, then it
would be a good for Dhaka City.

Mr. Yamaguchi wanted to know about public awareness or activities regarding air pollution.

Dr. Tariq replied that public should be involved in the activities regarding reduction of air pollution. Car
free day or Car free streets are some initiatives taken jointly by DSCC, DNCC, DTCA and DoE
supported by some agency.

Mr. Yamaguchi asked how many engineers are currently working in DNCC in environmental division
such as solid waste management, air pollution and others.
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Dr. Tariq replied they have huge manpower in waste management division and capacity building has
been developed. But for air pollution and other environmental issue DNCC currently have one circle
named Environment, Climate Change and Disaster Management.

Mr, Tanaka asked how many permanent partners are in the waste management group.

Dr. Tariq replied he will share Clean Dhaka Master Plan where all the information will be found.

Mr. Sadiq asked about the status of gas trapping and electricity generation plan at mutual dumping
station and if they have any calculation of how much methene gas is generated from solid waste.

Dr. Tariq replied that gas vent pipe is installed in the landfill site for passive venting. But there is no gas
trapping for greenhouse gas. He also added they asked for technical support from C40 for preparing
greenhouse gas inventory for Dhaka city. They covered 3 sectors like waste, household energy and
transport and they have good number of relevant data regarding this. So, he could provide data of how
much greenhouse emission generated from landfill site as well as solid waste management sector.

5. Note:
e JST will communicate with DNCC for further discussion.

6. Available Materials:

Handout materials:

Recording date: 21 September 2021 | Writer: S. M. Safoanul Haque
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Meeting minutes

Title: Meeting between Bangladesh Road Transport Authority and JICA Study team (JWA, NK, and
NKB) on Data Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

4 October 2021 (Monday) 10:00-11:00 (BST)

2. Place Zoom meeting

3. Attendant

Bangladesh Road | Sitangshu Shekhar Biswas, Director (Engineering), BRTA
Transport Md. Lokman Hossain Mollah, Director (Operation), BRTA
Authority Md. Masud Alom, Deputy Director (Engineering), BRTA

JICA Study Team | Mr. Komei Yamaguchi, Project Leader of Study Team
(JWA, NK, NKB) | Mr. Satoshi Miyaichi, Consultant

Mr. Shinji Tanaka, Consultant

Ms. MinJung Kim, Coordinator

Mr. Sadiqur Rahman, Leader of National Staff

Mr. Kader Chowdhury, National Staff

Mr. S. M. Safoanul Haque, National Staff

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

¢ Introduction each member

e Introduction of the JICA data collection study by JICA Study Team

o Discussion by all participants
[Discussion]
Mr. Yamaguchi welcomed everyone in the meeting.
Mr. Yamaguchi presented study outline.
Mr. Yamaguchi asked about the works, challenges, and issues regarding air quality management in
Bangladesh Road Transport Authority (BRTA).
Mr. Sitangshu replied that BRTA has a responsibility on vehicle exhaust gas based on the standard fixed
by DoE. BRTA oversees Motor Vehicle Registration, issuing driving license etc. They had five Vehicle
Inspection Centers (VIC) established in 1999. Unfortunately, they are not in operation for the last twenty
years. Now BRTA has a project with World Bank to establish five new vehicle inspection centers on
different locations in Bangladesh. They have already acquired land for this project. With the support of
Government of Bangladesh, BRTA undertook another project to resume existing vehicle inspection
centers operational within one and a half years.
Mr. Yamaguchi asked if BRTA could request for VIC in BEST project funded by World Bank.
Mr. Sitangshu replied they have already requested, and they will get support from BEST project to
establish five new VIC. He added that some mobile equipment for measurement of exhaust gas will also
be provided by them where there is no immediate plan of establishing VIC.
Mr. Yamaguchi asked if there is any discussion between BRTA and DoE regarding air quality
management.
Mr. Sitangshu replied that DoE has asked BRTA to sign a MOU regarding working together to reduce
air pollution specially from exhaust gas of vehicle.
Mr. Miyaichi asked if there is any meeting with Ministry of Environment, Forest, and Climate Change
(MoEFCC) or DoE regarding standard value of emission gas from vehicle.
Mr. Sitangshu replied that DoE has already prepared a guideline to update their emission standard.
They have asked BRTA for a discussion regarding setting up standard value of vehicular emission.
Mr. Miyaichi asked about the traffic situation of cities other than Dhaka.
Mr. Sitangshu replied that Chattogram the port city of Bangladesh also has problems related to the traffic
congestion, but it is not as severe as Dhaka city. But the conditions of other cities apart from these two
are good enough.
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Mr. Miyaichi asked if they have any project regarding promotion of road pavement.

Mr. Sitangshu replied that BRTA is not responsible for road infrastructure. He added that the department
of Roads and Highway (RHD) and Local Government Engineering Department (LGED) are responsible
for the construction of road.

Mr. Miyaichi asked if there are any discussions between BRTA and MoEFCC regarding Green House
Gas emission.

Mr. Sitangshu replied that they just have a preliminary discussion with DoE regarding setting up areas
of cooperation between them.

Mr. Tanaka wanted to know about the locations of existing vehicle inspection centers.

Mr. Sitangshu replied that two centers are in Dhaka city. Others are in Chattogram, Rajshahi and Khulna.
Mr. Yamaguchi asked about vehicle registration system of BRTA and service portal of BRTA.

Mr. Sitangshu replied that BRTA Service Portal (BSP) is an online service provider of BRTA, where
drivers, car owners, car dealers are registered and apprentice driving license, smart card driving license,
driving license renewal, duplicate driving license etc. Applications and fees can be paid online.

Mr. Yamaguchi asked about registered vehicle inventory prepared by BRTA and how many vehicles
are there in the country.

Mr. Sitangshu explained they have only the number of registered vehicles. According to him, 30 percent
unregistered vehicles are not included in the list.

Mr. Yamaguchi asked which of the parameters related to air quality are measured by them at the
vehicle inspection centers.

Mr. Sitangshu replied for diesel powered vehicle they test PM, CO, knocking and hydrocarbon.

Mr. Sitangshu added they have re-established one vehicle inspection center at Mirpur in 2017 with the
support of KOICA. Unfortunately, it became out of order two months ago.

Mr. Yamaguchi asked if Korean International Cooperation Agency (KOICA) had any training program
for them.

Mr. Sitangshu replied that they were only given operational training, not maintenance.

Mr. Sitangshu added that their target is to re-establish all the VIC and make it sustainable.

Mr. Yamaguchi asked if it is possible to BRTA for getting budget to maintain VIC after BEST project.
Mr. Sitangshu replied that Honorable Secretary of Ministry of Road Transport and Bridges has
ensured them that the budget would not be a problem for this.

Mr. Miyaichi if there is any traffic regulatory system to reduce traffic congestion in Dhaka.

Mr. Sitangshu replied that this type of laws is normally given by traffic police. He also added that from
8.00 p.m. to 6.00 a.m. movement of heavy vehicles like trucks are prohibited to reduce traffic congestion
in Dhaka city.

Mr. Kader asked about the equipment of BRTA to measure exhaust emission gas.

Mr. Sitangshu replied they had only one equipment to measure exhaust gas when VIC at Mirpur was
operational. KOICA has supplied some exhaust gas measurement equipment.

Mr. Yamaguchi asked the situation of Bus Rapid Transit (BRT) in Dhaka city and what type challenges
they face regarding this.

Mr. Sitangshu replied that the main challenge regarding implementation of BRT is the width of the road.
He added that a BRT project is underway from Gazipur to Airport.

Mr. Yamaguchi wanted to know about the condition of electric vehicles in Bangladesh.

Mr. Sitangshu replied that some electric buses will be introduce in BRT system and Bangladesh Road
Transport Cooperation (BRTC) has untaken a project to introduce 50 electric buses all over the Dhaka

city.

5. Note:
e JST will communicate with BRTA for further discussion.

6. Available Materials:

Handout materials:

Recording date: 4 October, 2021 | Writer: S. M. Safoanul Hague
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Meeting minutes

Title: Meeting between Department of Environment (DoE) and JICA Study team (JICA, NK and
NKB) on Data Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 7 October 2021 (Thursday) 12:00-13:00 (BST)

2. Place Department of Environment (DoE)

3. Attendant

Department of Syed Nazmul Ahsan, Director (Air Quality Management Wing)
Environment Ms. Shahnaj Rahman, Deputy Director (Air Quality Management Wing)

JICA Study Team | Mr. Saheki Takeshi, Senior Representative (JICA)
(NK, JICA, NKB) | Md. Abdullah Bin Hossain (JICA)

Mr. Shinji Tanaka, Consultant

Mr. Sadiqur Rahman, Leader of National Staff
Mr. S. M. Safoanul Haque, National Staff

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

e Introduction each member

¢ Introduction of the JICA data collection study by JICA Study Team

o Discussion by all participants
[Discussion]
Mr. Tanaka presented study outline.
Mr. Syed Nazmul Ahsan (Director, Air Quality Management) explained the air quality in Bangladesh
is getting worse day by day. The main reason behind this situation is emission of air pollutants from
brick kilns, construction activities and different industries. In 2005, World Bank conducted a survey
where they found that emission from the brick kilns is the major source of air pollution in urban areas.
Government has decided to prohibit using of fired brick by 2025 on all government projects to reduce
the air pollution and plans to use concrete blocks in 10% of their construction projects from this fiscal
year. In Bangladesh there are around 8,000 brick kilns but only 400 to 500 are environment friendly.
Most of the brick kilns need technical and financial support to convert them into environment friendly
brick kiln. He emphasized on promoting concrete block instead of brick, but they need some support to
establish of the policy regarding that issue.
Mr. Nazmul explained at present DoE has 16 CAMS (Continuous Air Monitoring Station) and 15
compact continuous air monitoring stations which are portable. These CAMS can only measure few
parameters like PM2s, O3, CO and other meteorological parameters but don’t have the capacity to
measure the concentration of heavy metals like lead (Pb), Mercury (Hg) etc.
Ms. Shahnaj Rahman (Deputy Director of air quality management) said for some heavy metal lab
analysis is required, but this facility is not available in divisional labs of DoE.
Mr. Nazmul said data from CAMS are processed manually and the result of the processing would be
indicated on next day. They want to establish such system where data will be updated automatically and
will be available on regular basis. They also want to set up air quality displays and future forecasting on
important locations for public awareness about air pollution.
Mr. Nazmul said construction activities like buildings, roads, MRT are other sources of air pollution.
Though some large projects are granted environmental clearance but those are not maintained later.
Mr. Nazmul explained industrial process emits huge amount of air pollutants. DoE wants to develop an
online monitoring system for industrial areas like EZ (Economic Zone), EPZ (Export processing Zone)
and other major industries to investigate how much are they responsible for air pollution.
Mr. Nazmul mentioned some indirect sources of pollution like open burning from waste dumping sites.
Methene and carcinogenic gases which would be harmful to human health are emitted from the waste
dumping sites.
Transboundary air pollution is another issue of indirect air pollution through which the effects of air
pollution in neighboring countries can be observed in this country.
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Ms. Shahnaj said they want to establish Green House Gas (GHG) monitoring system.
She also said that some road vacuum cleaner would be necessary for reducing road dust.

Finally, DoE wants cooperation from JICA to resolve these issues.

5. Note:
e JST will communicate with DoE for an online meeting between JST and DoE

6. Available Materials:

Handout materials: Data Collection Survey on Air pollution Control in The People’s Republic of
Bangladesh.

Recording date: 7 October, 2021 | Writer: S. M. Safoanul Haque
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Meeting minutes

Title: Meeting between Asian Development Bank (ADB) and JICA Study team (JWA, NK, and NKB)
on Data Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 10 October 2021 (Sunday) 16:00-17:00 (BST)

2. Place Zoom meeting

3. Attendant

Asian Ms. Farhat Jahan Chowdhury

Development Senior Project Officer (Environment), Bangladesh Resident Mission
Bank

JICA Study Team | Mr. Komei Yamaguchi, Project Leader of Study Team
(JWA, NK, NKB) | Mr. Satoshi Miyaichi, Consultant

Mr. Shinji Tanaka, Consultant

Mr. Keiichi Maeda, Assistant Consultant

Mr. Shunichi Okahisa, Assistant Consultant

Mr. S. M. Safoanul Haque, National Staff

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

e Introduction each member

e Introduction of the JICA data collection study by JICA Study Team

e Discussion by all participants
[Discussion]
Mr. Komei Yamaguchi welcomed everyone in the meeting.
Mr. Yamaguchi presented the study outline.
Ms. Farhat Jahan Chowdhury thanked JST for the presentation. She asked for the final report of the
survey. She explained currently Asian Development Bank (ADB) has undertaken some investment
projects throughout the country in transportation sector, solid waste management and water
development. They are conducting a survey on Regional Technical Assistance in Faridpur. The ultimate
goal of the survey is to assist government preparing Clean Air Action Plan. Some other projects like
conversion of highways from two lanes to four lanes, introduction of new railways, will indirectly
reduce air pollution. She said if we can increase the speed of the vehicles and reduce the waiting time,
it will be effective in preventing air pollution.
Mr. Yamaguchi asked why Dhaka was not selected for the survey.
Ms. Farhat replied that the overall environmental condition of Dhaka is different from other cities. So,
action plan for Dhaka would not be representative for other cities in Bangladesh.
Mr. Yamaguchi asked about the human resources regarding air quality monitoring in regional TA
project in Faridpur.
Ms. Farhat replied that Department of Environment (DoE) is responsible for the air quality monitoring.
Municipality and Local Government Engineering Department (LGED) are other implementing agencies
for this project. She said we should emphasize on capacity building of these organizations.
Mr. Tanaka asked if they have conducted any air quality monitoring in Faridpur.
Ms. Farhat replied that the national consultants are working on this project. They have set equipment
over there for air quality monitoring.
Mr. Tanaka asked about the transportation projects of ADB.
Ms. Farhat replied that some road projects have undertaken by ADB such as Dhaka to Sylhet highway,
Gazipur to Rangpur highway and a railway project from Chattogram to Cox’s Bazar.
Mr. Miyaichi asked why ADB is financing for brick kiln development and if they have any plan to
provide additional support for brick kiln sector.
Ms. Farhat replied that for development process of a country brick kilns need to be supported. But brick
kilns using traditional methods are the major source of air pollution. A TA project has conducted by
ADB along with DoE in which they have suggested four efficient technologies for brick kilns. They
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advised the government to ban brick kilns that do not comply with the technology. ADB has funded
around ten to twelve brick kilns as the initiatives to implement this project.

Mr. Miyaichi asked about challenges regarding use of concrete block instead of fired brick.

Ms. Farhat replied that they still have not worked in that area. She said that DoE has some policy
regarding this, but public awareness should be created to increase the use of concrete block instead of
fired bricks.

Mr. Yamaguchi asked about ADB’s contribution to solid waste management in Bangladesh.

Ms. Farhat replied that they have an ongoing project regarding Solid Waste Management (SWM),
named Urban Governance and Infrastructure Improvement Project (UGIIP). They are conducting SWM
under UGIIP in twenty-seven to twenty-eight towns. In these towns they are conducting fecal sludge
management and building up sanitary landfills.

She said that we should support municipality and other local government agencies to build their capacity
so that they could provide support for future maintenance of the project.

Mr. Tanaka asked if they have any project regarding reduction of open burning at waste dumping

sites.

Ms. Farhat replied that they have taken some initiatives for the reduction of open burning at waste
dumping sites. They want to build sanitary landfill sites where there will be no open burning and waste
will be managed in a scientific way.

Mr. Yamaguchi asked about how they create awareness among the people of Bangladesh regarding
environmental pollution.

Ms. Farhat replied that some electronic medias like television and radio are useful to create awareness
among the people.

Mr. Yamaguchi asked about the collaboration between ADB and World Bank regarding BEST project.
Ms. Farhat replied that they are still thinking about the scope of the project. Initially they had decided
to cover air pollution, surface water pollution and SWM. But recently they have decided not to cover
the SWM.

Mr. Okahisa asked how the final report of data collection survey on air pollution by JST will be
beneficial to ADB.

Ms. Farhat replied that she will share the report with the people concerned.

5. Note:
e JST will communicate with ADB for further discussion.

6. Available Materials:

Handout materials:

Recording date: 10 October, 2021 | Writer: S. M. Safoanul Haque
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Meeting minutes

Title: Meeting between Department of Environment (DoE) and JICA Study team (JWA, NK and
NKB) on Data Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 26 October 2021 (Tuesday) 16:00-17:30 (BST)

2. Place Zoom Meeting

3. Attendant

Department of Syed Nazmul Ahsan, Director (Air Quality Management Wing)
Environment Dr. Md. Sohrab Ali, Director (Dhaka Laboratory)

Ms. Shahnaj Rahman, Deputy Director (Air Quality Management Wing)
Dr. Mohammad Abdul Motalib, Deputy Director (Air Quality Management
Wing)

Tanjina Akter, Deputy Director (Air Quality Management Wing)

JICA Study Team | Mr. Komei Yamaguchi, Project Leader of Study Team
(JWA, NK, NKB) | Mr. Satoshi Miyaichi, Consultant

Mr. Shinji Tanaka, Consultant

Mr. Muneo Matsukawa, Consultant

Ms. MinJung Kim, Coordinator

Mr. Keiichi Maeda, Assistant Consultant

Mr. Shunichi Okahisa, Assistant Consultant
Mr. Sadiqur Rahman, Leader of National Staff
Mr. Kader Chowdhury, National Staff

Mr. Mehedi Hasan, National Staff

Mr. S. M. Safoanul Haque, National Staff

4. Discussion

[Explanation by JST]
JST explained necessity to discuss some points below.

¢ Introduction each member

e Introduction of the JICA data collection study by JICA Study Team

o Discussion by all participants
[Discussion]
Mr. Komei Yamaguchi presented the study outline.
Mr. Shinji Tanaka asked about issues on stationary pollution sources like Brick Kilns and other emitters.
Dr. Mohammad Abdul Motalib, Deputy Director (Air Quality Management Wing) explained that
Government has decided to prohibit using of fired brick by 2025 in all government projects to reduce
the air pollution. Most of the brick kilns need technical and financial support to convert them into
environment friendly brick kiln. Moreover, these brick kilns need support for capacity building and
improvement of testing facilities of emission gases. He also emphasized on promoting concrete block
instead of fired brick, but assistance from JICA or Japan govt. regarding that issue would be helpful
because there is no Governmental financial supports like subsidy. They need equipment like Analyzers,
Scissor Lift Mounted etc. for monitoring of stack emissions and controlling illegal brick kiln grown up.
JICA can support on awareness programme, technology transfer, rehabilitation of conventional brick
industries, financial support for switching from conventional technology to green technology etc.
Capacity development of DoE for stack emission monitoring is also required.
He added the industries like steel and re-rolling mills, cement factory etc. need support to set-up air
pollution reduction equipment to control air pollution.

Mr. Satoshi Miyaichi asked about which organization is responsible for the matters on the livelihood
restoration assistance for those people who might lose their jobs at the conventional type brick kiln
factories, due to the above approaches.
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Mr. Motalib explained most of the brick kiln in Bangladesh are seasonal brick kiln and run only in dry
season so livelihood will not be affected significantly and JICA can assist to get some rehabilitation
programme for these workers.

Mr. Yamaguchi asked how emission inventory could be important with the activities of Department of
Environment (DoE).

Dr. Motalib replied that not only emission inventory but also source apportionment study is important
to identify major sources of air pollution. He asked JST to develop an emission inventory and conduct
a source apportionment study to support DoE for establishing laws and policy regarding air pollution.
He added that transboundary air pollution from neighboring countries is another reason of air pollution.
Only one monitoring station is there for transboundary air pollution monitoring and JICA can support
to set-up four to five or more monitoring stations for observing transboundary air pollution.

Mr. Muneo Matsukawa asked about Air Quality Monitoring issues like CAMS (Continuous Air
Monitoring Station), monitoring system, data collection and operation.

Ms. Shahnaj Rahman, Deputy Director (Air Quality Management Wing) explained at present DoE has
16 CAMS and 15 compact continuous air monitoring stations which are portable. These CAMS can
measure five criteria pollutants (PM1, PM2s, CO, NOy SOy and Os) and other meteorological
parameters (Air temperature, Humidity, Rainfall, Wind direction, Wind speed, Solar radiation, and
Vertical wind speed etc.). Since DOE must purchase spare parts for CAMS instrument from abroad and
due lack of technical capacity, maintenance of CAMS from DoE is difficult. DoE is in now in process
to give maintenance contract of CAMS to the mother companies. Air Quality Index (AQI) data from
CAMS are processed manually and the result of the processing would be indicated on next day. DoE
creates a daily monitoring report which is published in next day using Excel. They don’t have updated
software like R programming, SPSS to analyze the monitoring data. Also, there is lack of enough expert
manpower and capacity. She said they want to establish an updated automated centralized system
connected with existing CAMS. They also want to develop a system for forecasting air quality data for
public awareness. In addition, she added that, Japan is very rich in environment-friendly technological
aspects as well as knowledge development. DoE can collaborate with Japan to introduce the overall
pollution reduction technology/strategy in the environmental sectors of Bangladesh where possible.
DoE is required the capacity enhancement training which was earlier provided by JICA and with the
enthusiasm, the training helped the DoE Officials for further environment management. So, DoE
officials are eager to enhance their knowledge/capacity on overall environment management from the
Japanese expert or academicians.

Dr. Motalib said they need heavy metal analyzer(such as: Hg, Pb, Cr etc.) for the existing CAMS of
DoE. JICA support is needed for real time air quality monitoring, updated software, online monitoring
for industries and capacity development of DoE for real time air quality monitoring.

Mr. Matsukawa asked issues on construction site, road (road dust, pollutant from vehicle).

Mr. Syed Nazmul Ahsan, Director (Air Quality Management Wing) replied that they do not monitor
regularly at construction sites but in terms of construction activities like buildings, roads, MRT etc. have
to take environmental clearance from DoE. But first they need to prepare EIA report along with EMP
of the project. As per the EMP, project authority should monitor environmental quality at certain
interval. After giving clearance, DoE regularly reviews the monitoring report as per the EMP for the
construction activities whether they have violated the EIA/EMP or not. DoE sometimes pays sudden
visit to the construction sites to oversee if the EMP is followed or not. DoE needs several equipment
like dust sucker, vehicle cleaner, bulldozer for enforcing laws and regulations to control air pollution.

Mr. Nazmul emphasized on mitigation measures and cooperation of other organizations to reduce air
pollution.
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Dr. Sohrab emphasized to conduct a baseline study on current air pollution scenario and need assessment
for DoE. To avoid transboundary pollution guidance was provided in Male Declaration, but no activity
or programme so far yet taken.

Lastly, DoE gave thanks to JICA for taking initiative on air pollution issue. Meeting was adjourned
giving thanks from JST for tremendous support and cooperation from DoE.

5. Note:
e JST will communicate with DoE for further data and information collection to formulate the

study and sharing workshop will be held at DoE in December 2021
o DoE will share some documents related to air pollution with JST

6. Available Materials:

Handout materials: The Status of Data Collection Survey on Air pollution Control in The People’s
Republic of Bangladesh.

Recording date: 26 October, 2021 | Writer: S. M. Safoanul Haque
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Meeting minutes

Title: Meeting between MPEMR (Ministry of Power, Energy and Mineral Resources) and JICA Study
team (JWA, NK, and NKB) on Data Collection Survey on Air pollution Control in The People’s
Republic of Bangladesh

1. Date 13 December 2021 (Mon) 9:00-9:30 (BST)
2. Place MPEMR

3. Attendant

MPEMR Mr. Shah Md Helal Uddin, Joint Secretary

JICA Study Team
(JWA, NK, NKB)

Mr. Komei Yamaguchi, Project Leader of Study Team
Mr. Satoshi Miyaichi, Consultant
Mr. Kader Chowdhury, National Staff

4. Discussion

As for EVs, the number of small three-wheeled rickshaws is about 3 million used in Bangladesh.
In consideration of the conversion of passenger cars to EVs, the development of recharging
facilities will be an issue. (Addendum: The private sector will be in charge of the charging
facilities and connection to the grid.)

MPEMR does not know the details of the emission measurement from thermal power plants.
MPEMR would be grateful if JICA could provide support for measurement.

Basically, there is no emission of air pollutants in the power transmission and distribution part
that MPEMR is in charge of.

There is a big gap to achieve the target of renewable energy in 2030. There are plans for several
large solar and wind power plants, but land acquisition will be a particularly big challenge in
achieving the target.

5. Note:

6. Available Materials:

Handout materials: None

Recording date: 13 December 2021 | Writer: Satoshi MIYAICH]
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Meeting minutes

Title: Meeting between DoE (Department of Environment, MOEFCC) and JICA Study team (JWA, NK,
and NKB) on Data Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date

13 December 2021 (Mon) 12:00-13:30 (BST)

2. Place

DoE

3. Attendant

Air quality Wing,
DoE

Dr. Motalib, Deputy Director DOE
Ms. Shahnaj Rahman, Deputy Director DOE

JICA Study Team
(JWA, NK, NKB)

Mr. Komei Yamaguchi, Project Leader of Study Team
Mr. Satoshi Miyaichi, Consultant
Mr. Kader Chowdhury, National Staff

4. Discussion

+ The regional cooperation in the air pollution control is based on the Malé Declaration.

+ The contents of the BEST project have not been finalized yet (supplementary: another meeting was
held yesterday); once JICA decides on the support contents, it could be removed from the contents
of the BEST project. A real-time monitoring system (display of measurement results) is included in
the contents of the BEST project (supplement: display system is also being requested). The air quality
prediction model is included in the BEST project, but the specific model to be used has not yet been
decided.

- DoE AQW does not have enough staff and enough capacity. We are requesting to both the
government and the World Bank to increase the number of staff from 550 to 5,000 in the next three
to four years.

+ It would be great if there were four or five CAMS for transboundary pollution monitoring. We would
like to monitor heavy metals like Hg and ammonia at the real time, and it would be good to be able
to monitor VOCs as well. The current CAMS consists equipment made in France and the US. It
would be nice if the JICA support includes the data processing part.

+ As for CAMS air quality monitoring results, there is a problem with the server installed at DoE
(supplement: file server crashed for 2020 data), so we would like to consider a cloud server in the
future.

+ It would be great if the DoE could support on-board CAMS that would allow us to go to places with
poor air quality and measure for several days.

+ The inspection of automobile exhaust gases is a task of DoE, but it would be nice if the equipment
could be customized so that it can be inspected in an on-board type (supplement: image of a container
with a set of equipment).

+ In the case of the source apportionment study, BEST project will be implemented in Dhaka and JICA
will be implemented in other areas (supplementary: in CASE, emission inventory is to be established
in Dhaka and Chittagong with NILU). Even though the Atomic institute studied the source
apportionment in the CASE project, the area to be covered was too small for DoE to evaluate the
situation of Dhaka.

+ For fixed sources, measurement equipment is available, but measurement is not being done due to
manpower issues. It is not possible to outsource due to the way it is structured (supplement: legal
regulations stipulate that the DoE is responsible for implementation). The staff members are often
transferred, so their expertise does not remain in the AQW. Recently, there have been some exclusive
posts that do not require transfer.

+ Seven points that AQW would like JICA to support are as follows

+ 1) CAMS for transboundary pollution monitoring

+ 2) Vehicle on-board monitoring stations (some commented that it would be good to have JICA's logo
on the car)

+ 3) Vehicle Emission

+ 4) Customize car sowter (causes traffic jams on narrow roads)

- 5) Efforts to convert to non-fired bricks
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+ 6) Dust sucking (supplementary: explained that Italy has used it and said that it causes particulate

matter to become charged and settle; Dr. Motalib will provide more information later)

+ 7) Fixed source measurement (exhaust gas sampling equipment is available, but due to manpower

issues, it is not being measured. AQW also needs something like a lift car because AQW cannot
access the chimney (supplement: access to the measurement hole which is several meters above the
ground).

+ Observation of CAMS data processing room, using three PCs in the room, one of which was

receiving data from the CAMS and displaying the status of each CAMS using LogMeln Hamachi
(supplement: Canadian software, Windows-based). On the same PC, XR Premium WorkStation
(\V6.4.37) was used to generate reported values (every 15 minutes data). Calculated AQI in an Excel
file on the same PC. The second and third PCs are connected to each other, but they froze during the
visit, so the details are unknown. This software (Oracle-based) can easily generate a lot of the data
used in the monthly report. She said it would be very difficult to lose it.

+ In the GIS lab (maintained with GIZ support), the location information of each brick kiln maintained

in the CASE project is stored. Officially, there are about 8,000 brick kilns, but DoE believes there
are more than 10,000 including unregistered ones. Incidentally, water, electricity, and gas cannot be
supplied without being registered.

+ Observation of the laboratory. There were no analyzers, but a lot of CAMS spare parts, batteries, standard

gases for configuration, etc. were stored there. There were also automatic exhaust gas samplers (made by
Horiba, introduced in 2018), exhaust gas samplers for heavy vehicles, fixed source exhaust gas samplers
(gas components), and fixed source particulate matter samplers (made in India, including impingers).
There are about 20 exhaust gas samplers in the country and about five to six in Dhaka.

5.

Note:

6. Available Materials:

Handout materials: None

Recording date: 13 December 2021 | Writer: Satoshi MIYAICHI
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Meeting minutes

Title: Meeting between DoE (Department of Environment, MoEFCC) and JICA Study team (JWA, NK,
and NKB) on Data Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date

13 December 2021 (Mon) 14:30-15:00 (BST)

2. Place

DoE

3. Attendant

Dhaka Lab., DoE

Dr. Md.Sohrab Ali, DoE Dhaka Lab.

JICA Study Team
(JWA, NK, NKB)

Mr. Komei Yamaguchi, Project Leader of Study Team
Mr. Satoshi Miyaichi, Consultant
Mr. Kader Chowdhury, National Staff

4. Discussion

For the staff of the Dhaka Lab, one problem is a lack of knowledge about technical matters, but if
they only know about Bangladesh, they will never be able to make progress. If there is an
opportunity to see case studies in Japan, it will be a good opportunity for the staff.

I think JICA has conducted country-specific training before.

Because of the requirements of field monitoring for ECCs, even if the Dhaka Lab receives
requests for analysis and monitoring from businesses, the Dhaka Lab is not able to handle them
(supplement: lack of manpower to conduct monitoring). Currently, more than 3,000 cases are on

hold.

Many of the staff members in the Dhaka Lab were selected graduated from chemistry-related
fields. Since the environment is cross-disciplinary, the DoE consists of various academic

backgrounds.

5. Note:

6. Available Materials:

Handout materials: None

Recording date: 13 December 2021 Writer: Satoshi MIYAICHI
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Meeting minutes

Title: Meeting between DNCC and JICA Study team (JWA, NK, and NKB) on Data Collection
Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 14 December 2021 (Tue) 10:30-11:30 (BST)

2. Place DNCC

3. Attendant

Dhaka North City | Dr. Engr. Tariq Bin Yousuf, Additional Chief Engineer

Corporation

JICA Study Team
(JWA, NK, NKB)

Mr. Komei Yamaguchi, Project Leader of Study Team
Mr. Satoshi Miyaichi, Consultant
Mr. Kader Chowdhury, National Staff

4. Discussion

+ While it is welcome to discuss with the MoEFCC and DoE, it is important to include the Ministry of
Local Government (MoLG) as a stakeholder when the implementation body of the measure is the
City Corporation.

+ In principle, the City Corporation acts based on the High Court Directive, and does not implement
measures at the request of the MOoEFCC or DoE.

+ The City Corporation understands that lane separation is important from an environmental
standpoint, but the City Corporation is working on it from the perspective of road safety.

+ In accordance with the High Court Directive, DNCC purchased two water sprinkler trucks at its own
expense and sprinkles water every morning, taking photos of the situation and reporting them to the
High Court. Not all of the nine measures in the High Court Directive are the responsibility of the
City Corporation. The organizations in charge are as follows

+ DNCC: Measures 1 and 2: construction-related vehicles and construction work (only for DNCC-
ordered work); Measure 3: water sprinkling; Measure 4. making environmental considerations a
condition for bidding; Measure 9: thorough implementation of rules for garbage disposal by the city.
+ BRTA: Measure 5: Exclusion of vehicles emitting black smoke exceeding the standard; Measure 6:
Prohibition of driving old vehicles.

- DoE: Measure 7: Early abolition of illegal brick kilns; Measure 8: Prohibition of unauthorized
burning of old tires and battery recycling.

- Efforts for C40: Inter-city cooperation mainly on climate change; the City Corporation is
participating in waste management sector. Cities with experience in this field send staff to other cities
to share their experience.

+ DNCCwiththe U.S. Embassy: This was a topic of discussion at the web conference in September between
DNCC and JICA Survey Team, but the discussion about promoting cooperation with the U.S. Embassy
in Dhaka on air pollution stopped due to COVID-19, and there has been no movement as of December.

5. Note:

e JST will communicate with DNCC for further cooperation.

6. Available Materials:

Handout materials: None

Recording date: 14 December 2021 | Writer: Satoshi MIYAICH]
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Meeting minutes

Title: Meeting between BUET (Chem. Dept.) and JICA Study team (JWA, NK, and NKB) on Data
Collection Survey on Air pollution Control in The People’s Republic of Bangladesh

1. Date 19 December 2021 (Sun) 11:00-12:00 (BST)

2. Place Dept. of Chemical Engineering, BUET

3. Attendant

Dept. of Chemical | Dr. Md. Ali Ahammad Shoukat Choudhury, Professor
Engineering,
BUET

JICA Study Team | Mr. Komei Yamaguchi, Project Leader of Study Team
(JWA, NK, NKB) | Mr. Satoshi Miyaichi, Consultant

Mr. Sadiqur Rahman, Leader of National Staff

Mr. Kader Chowdhury, National Staff

4. Discussion

Since the obligation of the stationary source emission monitoring is on DoE, DoE cannot
outsource the activities even if the DoE is a lack of monitoring staff.

BUET and BCSIR, which is a national research institute, are sometimes outsourced by the DoE to
conduct emission measurements.

BUET is only commissioned to conduct measurements for individual projects or for research
purposes.

Even if there are not measurement holes in the brick kiln chimney, some owners do not want to
do the measurement because they are afraid that it will damage the chimney.

On the basis of his experience of data analysis in 2015, he feels there are many problems with the
quality of DoE CAMS data.

With visit to BRTC laboratory, JST confirms their equipment for stationary source flue gas
measurement.

After the meeting, Dr. Shoukat provides JST BUET's issues regarding air pollution modeling as
below.

BUET wants to do comprehensive air pollution modeling using all sources - stationary, mobile,
dust-resuspension, and trans-boundary air-pollution. He has already started it. But he is facing
many challenges such as:

1. Procuring the licensed software AERMOD and other software for transboundary air pollution
modeling

2. Procuring meteorological data

3. Surveying the pollution sources

4. Collecting other relevant data for modeling

5. Hiring proper human resource

6. Monitoring pollution data for validating the model results

5. Note:
e JST will communicate with BUET for further discussion.

6. Available Materials:

Handout materials:

Recording date: 19 December 2021 Writer: Komei YAMAGUCHI
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Meeting minutes

Title: Meeting between BMD (Bangladesh Meteorological Department) and JICA Study team (JWA,
NK, and NKB) on Data Collection Survey on Air pollution Control in The People’s Republic of

Bangladesh

1. Date 26 December 2021 (Tue) 12:00-12:45 (BST)

2. Place BMD

3. Attendant

BMD Dr. Md. Abdul Mannan, Storm Warning Center

JICA Study Team
(JWA, NK, NKB)

Mr. Komei Yamaguchi, Project Leader of Study Team
Mr. Satoshi Miyaichi, Consultant

Mr. Muneo Matsukawa, Consultant
Mr. Kader Chowdhury, National Staff
Mr. Takeshi Saheki, Senior Representative of JICA Bangladesh Office (Observer)

4. Discussion

At first, Mr. Matsukawa explained an outline of the JICA data collection survey and the reason for
this visit. And then, He asked Dr. Mannan comments on the results of analyzing the relationship
between PM.s and weather data during the dry season in Bangladesh by Mr. Matsukawa. Dr.
Mannan responded his view that the concentration of PM2 s tends to increase when the temperature
is low.

In general, the reason for the high PM.s concentration in Dhaka city is due to the increase in the
number of sources of air pollution such as brick kilns and vehicles as the economic development.
One of the reasons for high PM2s concentrations during the dry season is that brick kilns are
operated during the dry season, avoiding the rainy season.

Another reason for high PM2s concentrations, when the temperature is low, is that an inversion
layer of temperature is formed during the winter season, and PMzs is cumulated in the inversion
layer.

The high PM_s concentration is currently observed in cities such as Dhaka, but it is highly likely
that it will spread to suburban areas in the future with the economic development of the entire
country.

As for PM2s pollution countermeasures, an international monitoring network and BMD data like
observation and forecast is necessary since transboundary pollution from neighboring countries is
expected.

In the future, it will be possible to exchange data with the DoE. Several meteorological observation
stations of the BMD will also conduct air pollutants observation.

There are currently 60 meteorological observation stations in Bangladesh, and 260 stations are
scheduled to be added with the support of the World Bank.

The BMD can provide meteorological data free of charge or at low cost if the purpose of obtaining
the data is clarified.

5. Note:

6. Available Materials:

Handout materials: None

Recording date: 26 December 2021 | Writer: Muneo MATSUKAWA
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Technical Workshop on Data Collection Survey on Air Pollution Control
In The People’s Republic of Bangladesh
Date: 23 December 2021

Venue: Auditorium Hall, Department of Environment, Agargaon, Dhaka

Chief Guest:  Mr. Md. Mostafa Kamal, Secretary of MoEFCC, Bangladesh

Special Guest: 1. Mr. Yuho HAYAKAWA, Chief Representative, JICA Bangladesh Office
2. Ms. Keya Khan, Additional Secretary (EPC), MoEFCC

Chair: Mr. Md Ashraf Uddin, Director General, Department of Environment

Workshop Proceedings — Summary of the Open Discussion

Mr. Md. Ziaul Haque (Director, Dhaka Region, DoE): DOE needs support for capacity
building and also institutional support. As World Bank (WB) is supporting some part of
capacity building, it is necessary to avoid duplication of support between the WB and JICA.
JICA support should be in addition to WB. DoE already formulated the Air Pollution
Control Rule which is in the draft version. So, DoE needs support as well for developing
the air quality management plan and also how to implement that in the field. Source
apportionment study of air pollution needs to be conducted. Source apportionment study is
necessary for big cities like Dhaka, Chattogram, etc. to identify the major sources of air
pollution. In addition, DoE needs air quality monitoring stations across the border to
measure the transboundary pollution. DoE needs support to complete the whole cycles that
have been presented by the JICA study team. Some parts will have been covered by the
WB. For the rest of the part, support from JICA is badly needed.
Question from Mr. Mostafa Kamal (Secretary, MoEFCC): What would be the
compensation plan for the consequence of the transboundary effect.
o Reply from Mr. Komei Yamaguchi (Project Leader of JICA Study Team):
They have similar issues with China regarding transboundary air pollution. It
is very difficult to stop the transboundary effect. They have established CAMS
where some numerical analysis is done to provide a future prediction of high
concentration of pollutants, from the prediction, local or city government can
give an alarm. Also in such cases, adjacent industries can stop for such days.
For such issues like the transboundary pollution from India, it could be
negotiated with them. JICA could support for this process.
o Comment from Mr. Mostafa Kamal: Being a less polluter country in the
world and living by side of one of the highest polluter countries in the world,
it will be very much tough to figure out the pollution level in the world forum.
o Yuho Hayakawa, (Chief Representative, JICA Bangladesh): It’s very tough
regarding the transboundary issue as Japan is already facing problems with
China and the Japanese government is negotiating with China’s government to
reduce the emission. Also, Japan is collaborating and cooperating with China
to reduce emissions. So, there is no immediate solution to the matter but at
first, the transboundary emission needs to be measured correctly as evidence,
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and only after that it will be possible to negotiate with the Indian government
for this matter.
Syed Ahammad Kabir (Deputy Director, Monitoring and Enforcement, DoE): Only
monitoring ambient air quality and stack emission is not enough to predict future needs to
reduce air pollution. It is necessary to build the infrastructure of air quality modeling like
dispersion and other modeling.
Mr. Masud Igbal Md. Shameem (Director, Clearance, DoE): Health impact of air pollution
in Bangladesh needs to be included in the study. Because there is no epidemiological data
which is very much important from the perspective of Bangladesh.
Md. Solaiman Haider (Director, Planning, DoE): Regarding capacity development, there
is no concrete recommendation or suggestion. So, we are requesting concrete
recommendations or suggestions or proposals or project concepts for moving forwards to
address the air pollution problem in Bangladesh. Also, DoE almost prepared a project
named ‘Bangladesh Environmental Sustainability and Transformation” which will cover
most of the issues of today’s discussion.
Dr. Md. Ali Ahammad Shoukat Choudhury (Professor, Department of Chemical
Engineering, BUET): Most of the requirements have been identified correctly. But still,
need to conduct three or four comprehensive studies. One of this is source apportionment
study; the second one is air quality modelling. He added that previously source
apportionment study was conducted for stack emission, but he emphasized to take a
research project on comprehensive modeling for both stationary and mobile sources as
well as transboundary pollution and resuspension of dust. Air quality modelling will help
government to formulate any policy guideline for air pollution reduction and after that
based on modelling and suggested measures taken, we can observe how much air
pollution has been reduced. Finally, he suggested to include the health impact of air
pollution and GDP loss due to air pollution in the study.
Mr. Md. Lokman Hossain Mollah (Director, Operation, BRTA): Regarding vehicle
pollution, need to develop a TA project as a component of this study for the baseline data
of the vehicle emission. Currently, no data is available. So, the baseline is very much
needed to set up the vehicle emission standards by the DoE. He also suggested to
establish vehicle inspection centre.
Dr. Tariq bin Yusuf (Additional Chief Engineer, DNCC): He asked if JST has carried out
the need and capacity assessment of organizations such as City Corporations that are
directly involved with air quality management.
o Mr. Yamaguchi: For the capacity development issue, JICA has a country-
specific training course on the air quality management based on some specific
areas which could be very effective for capacity development. Also, if the
World Bank is providing equipment and the JICA is providing support for the
capacity development to maintain the instruments that could be also very much
effective.
Regarding the health impact, it’s a very important point in terms of PM;s
pollution. JICA and JST have many international health impact research
projects. There is one such kind of research project in Myanmar on particulate
matter using a very small and low-cost sensor where daily volume of PM» 5 and
PMyo is recorded. Regarding the health impact study from the air pollution, this
is one start-up approach. So, in the draft final report, all the suggestions that
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came out from this project will be summarized and provided which later will
be submitted to the JICA and Bangladesh government.
For the comment of DNCC, this time it’ll be very much tough to do the need
assessment within a limited time. But hopefully, in another upcoming project,
the need assessment will be included. City corporation is also responsible for
air quality management according to high court directives. Thanks a lot, BRTA
for your comments, it’s an important point to get the baseline database of the
vehicle emission. Unfortunately, this kind of inventory is very much limited in
Dhaka city. So, JST is interested in working on this issue.
Dr. Md. Abdul Motalib (Deputy Director, Air Quality Management, DoE): For avoiding
duplication with the BEST project, DoE would like to propose that similar things covered
by the BEST project needs to be avoided by the JST. If BEST project conduct source
apportionment study in some cities, JICA can conduct this study in other cities. DoE
proposed to establish a roadside vehicle emission testing station nearby the road area and
also at the bus station to monitor the data which could be operated and maintained by both
DoE and BRTA. It may be not possible to establish a vehicle inspection centre in city areas
due to busy road traffic, so he suggested establishing a vehicle inspection system at highway
roads and bus stations. Also, an awareness program by print and electronic media needs to
be introduced, which is very important in such air pollution control.
Mr. Md. Ashraf Uddin: If we would like to establish an air quality monitoring station in the
border area, in that case, any MOU or any concurrence is needed or not from the
neighbouring country.
0 Reply from Mr. Md. Ziaul Haque: We have regional collaboration under the
Male declaration on transboundary air pollution. So, under the SAARC Male
declaration on air pollution, we can install the air quality monitoring stations
along the border area. Already we have one monitoring station in the Satkhira
and we can have more in other border areas.
o Yuho Hayakawa, (Chief Representative, JICA Bangladesh): First point is
that collaborating with the WB will be very much tough for JICA as JICA is a
separate entity. But JICA can assist to utilize the fund of WB properly. 2nd
point: Regarding the health impact of environmental pollution, the first step
should be to monitor

Final Participant List (Inperson)

,S\II; ggizg;a;:;n / Name Position

1 MoEFCC Md. Mostafa Kamal Secretary

2 MoEFCC Md. Saimur Rashid Khan Senior Assistant Secretary (PS of Secretary)
3 MoEFCC Ms. Keya Khan Additional Secretary

4 MoEFCC Zakia Afroj Joint Secretary

5 MoEFCC Asma Shaheen Deputy Secretary

6 DoE Mr. Md. Ashraf Uddin Director General

7 DoE Md. Humayan Kabir Additional Director General

8 DoE Md. Solaiman Haider Director (Planning)

9 DoE Sayed Nazmul Ahsan Director (Air Quality Management)
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10 DoE Dr. Mohammad Abdul Motalib | Deputy Director (Air quality management)
11 DoE Md. Masud Hasan Patwari Director (Monitoring & Enforcement)

12 DoE Masud Igbal Md.Shameem Director (Clearance)

13 DoE Syeda Masuma Khanam Director (NRM)

14 DoE Dr. A.T.M Mahbub-ul Karim Director (Admin)

15 DoE Kho. Md. Fazlul Hoque Director (Law)

16 DoE Razinara Begum Director (Waste & Chemical Management)
17 DoE Farid Ahmed Director (IT)

18 DoE Mohammad Asadul Hoque Director (Dhaka Metro)

19 DoE Md.Ziaul Haque Director (Dhaka Region)

20 DoE Md.Hasan Hasibur Rahman Deputy Director (Planning)

”n DOE Syed Ahmmad Kabir EB)re;)nuctﬁ) Director (Monitoring and Enforcement
22 DoE Md.Sadiqul Islam Deputy Director (IT)

23 DoE Mst. Tanjina Akhter Assistant Director (Air Quality Management)
24 DoE Proshanta Kumar Roy Assistant Director (Air Quality Management)
25 DoE Mr. Samar Krishna Das Assistant Director (Publicity)

26 DoE Mr. Nazmus Shakib Junior Consultant (IT)

27 DoE Biplob Kumar Sutradhar Assistant Director

28 DoE Mst. Safia Akter Assistant Director

29 TBS Ashraful Haque Feature Writer

30 JICABD Yuho Hayakawa Chief Representative

31 JICABD Takeshi SAHEKI Senior Representative

32 JICABD Abdullah bin Hossain Senior Program Officer

33 JST Komei YAMAGUCHI Project Leader

34 JST Satoshi MIYAICHI Specialist of Air Quality Policy

35 JST Muneo MATSUKAWA Specialist of Air Quality Measurement and Analysis
36 JST A. B. M. Sadiqur Rahman National Team Leader

37 JST M. M. A. Kader Chowdhury National Team Member

38 JST Md. Mehedi Hasan National Team Member

39 JST S. M. Safoanul Haque National Team Member

40 JST Md. Al Mussabbir Hossen National Team Member

Participant List (Online Through Zoom):

SL - o i
No Zoom Paricipant Name Organization/Position
1 Md Lokman Hossain Mollah Director (Operation), BRTA
2 Dr Tariq Bin Yousuf Additional Chief Engineer, DNCC
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3 Dr. M. Ashraf Ali Professor, Dept. of Civil Engg. BUET

4 Harada Keita JICA

5 Nakamaru Shunsuke JICA

6 Takuwa Sayaka JICA

7 Prof Dr M.A.A. Shoukat Choudhury Professor, Dept. of Chemical Engg.

8 Shinji Tanaka :fjé:}i/a_llizg ;f Air Quality Measurement and Analysis, JICA
9 Taizo Yamada Senior Advisor, JICA Tokyo
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maintenance Stengthening the enhancsment of menitaring items)
Farility/ = Lift car, stadk sampler, gasanazer, chemical analyss  Ditto COMtinUEUS MONItoring oy = Chemical analzers, Vehiclemountad CAMS, ete. Ditror
Equipment equipmet, etc Equipment
12 Palicy. = Formulation of accreditation system (audit, Dok 3. Developing guidelines  Policy = Incentivesfor privete industry MoEFCC
Accreditation system for catification, renewd, dic ) for pallution reduction Dok
stack amisSontesting  rapppique s Capacity Developmet for audic DoE, BUET/ tedinologies Techniqus = Developing guiddines Ditto
BGSIR 4 Palicy - Introducing standards and reguldions bassd onthe  MoEFCC
1-3 Palicy. = Rules and procedures (target industry, frequency, Dot Developing standards diffusion lculztion Dok
Inspedion fidd record, =t ) andregulatons through = Totd pollutartv olume control, K value regulztion
= Registration sysam (pollutart emission facility, erc ) advanced spproaches (introducing area wise regulation standarc)
Technique = Capacty development for inspection Ditto Technique = Developinginventory, source apportionment Dok, BUET/
= Establishment and management of stationary source = Introducing analysis system utilzing diffusion model  BCSIR
daebase — T
Recognized Issues for Stationary Sources Recognized Issues for Construction Works and Wastes
Project Purpose: A) Reduction o ints from the Stationary Sources Project Purpose: B) Dust Control from Cons and Road
T T T R T | I R I S T
Developing 2 policyfor  Palicy = Establishing subsidy, reduction and exemption system  MoEFCC Developing a policy and  Policy - Estblishing of policy on dust cortrol introduction in Dok
comersion to non-fired = Establishing policy for smaath conversion (strategic Dok guideling for dust control the construction stz and roadfor custome agency  DNCE, DSCC
bricks instalation guidance| Conversion ta non-fired bricks inthe conarruction site and contractors

at existing sites, cansolidation at anather lacation),
livelihood restorations of workers at existing brick
kiln}

and road

Incentive for contractors

Support measuresfor lol govarnmerts (Especially
for aeaswhere theimplementstion of polluton
cartrol is importart j

Technique = Developing guidelines for construction stz ndroad  Ditto

I L S )

Formulating Policy = Collaboration with other projects in progress or Dok
comprehensive solid scheduled for implementation (Waste
waste managemant managemeant
polides

T ——
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Recognized Issues for Mobile Source and Transhoundary

T I ™ S [y

Installation of dedicated ~ Policy + Estblishment of siting eriteria that can accurately Dok
CAMS at the roadside determine the impact of automobile exhaust gas
Technigue  » Capacity building for mx air pollution Ditto
conditions along roads ding analyzing
metals, ete.)
Facility!  * CAMS for roadside Do, BUET/
Equipment  * Chemical analyzer BCSIR

I T =~ O = o=

Investigation and Technique = Developing a wide-area diffusion model Dok, BUET/
review far BCSIR -
transhoundary * CAMS for transboundary monitoring (Enhancement DoE
pollution Equipment of monitoring network)
=
) - .
jica 1. Definitions of Capacity Development

. Capacity is understood as the ability of people, organisations
Conceptual Framework of the JICA Capacity and society as a whole to manage successfully their affairs.

Development in Air Pollution Control and Air Capacity development is understood as the process whereby
Quality Management people, organisations and saciety as a whole unleash,
strengthen, create, adapt and maintain capacity over fime.

December 2021 Py tion of capacity development refers to what outside
partners - domestic or foreign — can do to support, facilitate or
catalyse capacity development and related change process.

Prepared by Taizo Yamada
Air Quality Management Sector Advisor
Global Environment Department
Japan Intemational Cooperation Agency (JICA)

Tokyo, Japan
7
Japan International Gooperation Agency DAC/GOVNET (2006) The Challenge of Capacity vaelnplmnl:‘ Watking Towards Good Pragtics
—
2. Actors of CD jlea) 3. Systems Perspective
in Environmental Management
— 3 Layered Capacity —
/ Societal /Institutional level N
{ Organizational level 3
i |
S |
¥ . . |
i Individual level ;
| | ‘
i ) /
\, s £ ~
e i R4, Pt b o Bt g, P . v Syt oy Deepens e ks Mespmes 478 3 6
Mo by T Yicsmds Josrmy 2021 T L A
j?c:j 5 Necessary Alr Pollutlon Control Process
Desirable Goal fr the soolety
1 A Gualty
Air Quality “Rolicy Hearth
Emissions and Gensration of Secondary = | forPrioriy Pullotents ArQuaity  [+*| Anaiysis L P * 8 Benstte
Pol lutants such us : (0, SOx, MOx, TSP, + by the Condiions Ao
PH10. P25, Lead, VOC, Ozone apgwté: r+ and Palluon Source Apportionment by Ambient
i ‘Control Boltom- (Ermission Ar
o Poley Emisiar Quallty
, Inveniory, Simulation Modeling)
Bavoraton || andior mplemertet | | giguon | (e | | citzons
7 Top-dowm Approach = Reductions Reduced
( Reduction | |2 Seurces Exposure la
. ) . Measures I Alr Palluticn
Prerasuork m—)’—'l
and I Planni
. Insdional . B e ession .| Implementation T
! L- - Emisslon
memmeraters Invantory, and Simulation 7| ioasires Other
ani dust geaeration fhrough producton of soergies, goods sod = HModeling Land-use, Infrastructure and
. (Morbidiy and Maralliy) .Iclhm'mlndvawm I #Emission Retuction 18 & key neceasery
max-made structures, farming, vegetation condition to achiove mir quality
. and ecarystem. - Improvemant and hoealih berets. 6
farming practics, wiad bown dat and farut irs. Amithotls nokamea  Source: Preparse by Taizo Yamada Prapared by Tatz Vimada, March 2021 m#m’:"‘mm
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5.1 Support for Exhaust gas measurement and
emission reduction measures

5.2 Support for Emission Inventory and Modeling .;:J
» Emission Research (Fuel use and consumption, traffic volume, ete.)

Fm\’
Support for National Emission Reduction Plan:
(NERP) compliance with Emission Limit values
for EU accession

= |Techniculsupport for TPP Kosovo A

Smoke is clearly recognized.

| » Technology Transfer of Exhaust gas measurement |
Ferro-Nickel Factory
(other stationary sources)
3 TS

TPP Kosovo A&B

Source: JICA Capacily Developmenl Project for Air Pollulion Conlrol in the Republic of Kosovo

+ From the statistics,
census, etc. in Kosovo

= Emission Inventory |

7
Pallution Control In the Rapubilc of Kosovo

Source: ICA Capacity

5.3 Summary of the Emission Inventory for the jiea’
Pristina Area as of 2017
1. Energy Sector
[1A Combuston |
I 1A 1 EnergyIndustries  fonyear 3313773 23,02007 1413651 0.547.84
.u.zmumm
Industries and ‘fon/year 184.86 Lxg] 198.19 188,11
construction
408 23663 11387 1394
59516 9046 254878 2an7
(5287)  (21282) (242196) (2.29212)
0.00 0.00 1.821.10 74585
0.00 000 3480 1730
0.02 4783 68.55 T
020 122 328 axr
LT oniyear  33,92204 2581455 18,71228 13,069.93

Source: JICA Gapachy Development Projoet for Alr Plltion GontrolIn the Republ of Kosovo

\5.4 Support for Emission Inventory and Modelin

| Air quality simulation modeling

Meteorological data
§ d Pe 3 T)_. Air pollutant map
4L = (Next page)
Geographical data It is possible to Evaluate
2L the contribution of each
\\i e emission source
el Source: JICA Capaolty Devel Project
9 far Alr Pallution Control In the Republlc of Kosave

l5.5 Support for Emission Inventory and Modeling ‘]fc:J

Example of the simulation:
PM,, Findings

— — ©® Emissions from TPPs are very big
{ : from the emission inventory.

® The air pollution in winter is
presumed to be affected by
* Meteorological conditions
ou, Emission from lignite and

wood for heating
Exhaust gas from vehicles

L totaLMIGug /s

e
canmmmmp(oneywmngﬁmw"lmmls)

e

5.6 Cost Effectiveness of Preliminary Posslible
Emlsslon Reduction Measures Evaluated as of 2020

T!

mnnw-l E'-dl:np.

55 toniysar BOO{Thousand Good Cost Effectivencss
Euro/10 Yoars) 1 but limited amount of PM10
Euroiton year ‘emission reduction.
Al Vehicles PM,:
82,600 Eurofion PM10_ emission reduction
year amount Is limtad.
. Bt substanial  NO,

Bori0 ey yonr

ESP's foniyear
ramoval

Source: JICA Capacity Development Pfujuoth!l!llr Polluion Control In the Republic of Kosovo

- 5.7 Comparison of Cost Effectiveness of The
JICA™  possible PM10 Emission Reduction Measures

PM10 Emisslon Reduction Cost Effectiveness

BMI0 Lristive Redcicn oz PMLT e

Source: JICA Capacity Development Projest for Air Pollution Contral in the Republic of Kesovo

J 5.8 PM 10 Concentration Map Before and After the
J":A Implementation of All Possible Emission Reduction Measures

FrTs—

After
+ By Implementing all the possible PM10 emlssion reduction measures discussed, the
al

Before

as in Pristina where PM10 concentration level exceeds 40 4 &/m3 -PM10 annual
average valus of the Amblent Alr Guallty Stendard of Kosovo—willl decrease
substantlally,
+ But some areas stlll do not satlsfy with the Alr Quallty Standard.
In order for all areas of Pristina lo satlsfy with PM10 amblent alr quallty standard,
additional emission nesd to be

12
Source: JICA Capacity Development Project for Air Pollution Control in the Republic of Kosovo
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6. Air Quality Management Cycle As a Common Prerequisite For
Sustainable Air Pollution Control Efforts

Source: Prepared by Taizo Yamads

poliution control measure

“ 4

Professional Agancles,
Relevant Authorities, 3 with Pollution Sources
- Implementation of air
and Polluters Themasives: i and Polluters
o —

s Cycle enables us to practice the PDCA (Plan, Do, Check and Act) Cycle in air
pollution control Involving various stakeholders.

jI’C}J 7 Simple Application of "Project Approach” vs. “Capacity Development Approach® in
Air Pollution Control (in D A Context)

= Simple Application of Project Approach:
The Project preduces clean air.

=

Clear but unrealistic/less sustainable

+ Capacity Development Approach:
The Project develops capacity of the counter parts who produce clean air.

==

Prepared by Talzo Yamada Sutle but realistic/more sustainable

8 Conventional Project Approach vs.
JICA Approach

A conventional project produces. JIcA
outputs efficiently by - C project ﬁr'ndioe onqu?l through
independently.

and stafl.
JICA Cooperation

—

.s—, 9JICATechnical Cooperation Projects and
Jica Training Course Programs in Japan
+  JICA exscules the treining courses for capacity development In alr quallty management and alr
pollution conirol In Japan Inviting partiolpants from the reclplent countrles svery ysar.

+  This training course works together with technical cooperation activities and projests
interacting fogether through Action Plan lion by the o

jles’ 10. Conclusion

auch ag

big cities may be doing.
while

People are breathing dirty air every day.
+  Thus Betber decision
and information.
o The besic necessary toos ae:
~ Reliable air quallty monitoring;
- Ralleble amisslon measurement at sources:
= Emission Inventory;
- Basic Air Quality Simulation Modeling; and
for

and H
Assessing impacts of the actions. on emission reductions and air quality improvement;
Accumulsting scientific and technical data and evidence;
Reducing uncertsinties; and

and actions In long run.

8

Prepared by Talzo Yamada

8.4 IRIEE%EZE

SV IEVE K O A A JLYE X ECR1997 D1 2,6,7,11, 12 [/ S CUW5, 2005 40D
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Schedule 2: Air quality Standard
(Notes on Rule no 12)

Air pollutant Standard Average time
CcoO 10 mg/m?® (9 ppm)* 8hrs
40 mg/m3 (35 ppm)* 1hr
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Pb 0.5 pg/m? Yearly
NOx 100 mg/m? (0.053 ppm) yearly
SPM 200 mg/m?® 8hrs
PMio 50 mg/m®™ Yearly
150 mg/m®™™ 24hrs
PMzs 15 mg/m?® Yearly
65 mg/m?3 24hrs
O3 235 mg/m®(0.12 ppm)™* 1hr
157 mg/m?® (0.08 ppm) 8hrs
SO, 80 mg/m3(0.12 ppm) Yearly
365 mg/m?® (0.08 ppm)” 24hrs

Note: in this document Air quality standards means Ambient Air Quality Standards
*= shall not exceed more than once in a single year
**= yearly average can be less or equal to 50pg/m?®
***= 24hrs average value can be less or equal to 150pg/m3 for a day in a year.
****= 1hr average value can be less or equal to 0.12ppm for a day in a year.

Schedule 6: Emission standard for Diesel fueled engine at the time of registration application
Bangladesh 1 (table 1)
(Notes on Rule 4 and 12)

Part A

Emission standard (gm/km)

Type of vehicle co HC+NO, Particle Testing method
Light vehicle (number of passengers sit
without driver < 8, max weight 2.5 ton)
New type approval (T A) 2.72 0.97 0.14 91/441/EEC
Conformity of production (COP) 3.16 1.13 0.18
Used imported 3.16 1.13 0.18 93/59/EC
Medium vehicle (number of passengers sit
without driver is more than 8 but less than 15,
max weight 2.5 ton to 3.5 ton)
New T A 6.9 1.7 0.25
COP 8.0 2.0 0.29
Used imported 8.0 2.0 0.29

Bangladesh 1 (table 2)

. Emission standard (gm/kw-hr .

Type of vehicle co ae N(()gx Par)ticle* Testing method
Heavy vehicle (number of passengers
sit without driver > 15, weight >3.5
ton)
New type approval (T A) 4.5 1.1 8.0 0.36 91/542/EEC
New COP 4.9 1.23 9.0 0.4 and ECRR
Used imported 4.9 1.23 9.0 0.4 49.02

* For Diesel engine with 85Kw or lower power, this value will be multiple by 1.7

EC= European council

TA= Type Approval

COP = Conformity of production

EEC= European Economic Community
ECE= Economic commission for Europe
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Part B
(Emission standard for Petrol & Gas fueled engine at the time of registration application)
Bangladesh 2 (table 1)

Type of vehicle Emlsaﬂ”i::;dard Va?g:niglsii fon Testing method
(Two or three-wheeler) 45 3.0 - ECE-40
Four strokes
Light vehicle (number of passengers sit 2.2 0.5 2.0 94/12/EC
without driver < 8, max weight 2.5 ton)
Medium vehicle (number of passengers 5.0 0.7 2.0 96/69/EC
sit without driver is more than 8 but
less than 15, max weight 2.5 ton to 3.5
ton)
Bangladesh 2 (table 2)
Emission standard (gm/kw-hr)
. Vapor Testing
L RDERENEE co FIEH IO NOx emispsion method
methane HC*
(gm/test)
Heavy vehicle (number of
passengers sit without driver >
15, weight >3.5 ton)
New type approval 4.5 11 8.0 2.0 91/542/EEC
(Petrol/CNG) and ECR R
New COP (Petrol/CNG) 4.9 1.23 9.0 2.0 49.02
Used imported (Petrol/CNG) 4.9 1.23 9.0 2.0 And 13-mode
test cycle
* Applicable for CNG fueled vehicle
Part C

(Testing method of emission standard at the time of registration mentioned in Part A and Part B)

Type of vehicle Parameter Emission standard
Three-wheeler Petrol and CNG Idle CO 0.5% volume/volume
fueled vehicle Idle HC 1200 ppm
No load-
2500 to 3000 RPM
Co 0.3% volume/volume
HC 300 ppm
A 1+0.03

Visual inspection

Threeway catalytic converter
attached at exhaust pipe

Diesel naturally aspirated

Free acceleration smoke

1.2 m* some density
(40 HSU)

Diesel turbo charged

Free acceleration smoke

2.2 mtsome density
(61 HSU)
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Part D

(Emission standard for in-use Diesel driven vehicle registered before September 1, 2004)

Smoke opacity
Effective Effective :
Type of vehicle Test September 1, 2004 | January 1, 2007 JE]:E;:'V;
December 31, December 31, 200%’ ’
2006 2008
Bus Free 80 HSU or 3.7m* | 70 HSU or 2.8m* 65 HSU or
acceleration 2.4m*
Truck and other Free 90 HSU or 5.3m* | 80 HSU or 3.7m* 65 HSU or
Diesel driven acceleration 2.4m*
vehicle
Part E
(Emission standard for in-use petrol and CNG driven vehicle registered before September 1,
2004)
. (6{0) HC

Type of vehicle Test (% volume) (ppm)

Four-wheeler petrol driven Idle speed 4.5 1200
vehicle
All Type of CNG vehicle Idle speed 3.0 -
two stoke 2 and 3-wheeler Idle speed 7.0 12000
petrol driven vehicle
two stoke 2 and 3-wheeler Idle speed 7.0 3000
petrol driven vehicle

Note: Idle speed will be defined by producer

Part F
(Emission standard for vehicle registered after September 1, 2004)
co HC
Type of vehicle Test (% of A Smoke
(ppm)
volume)
Four-wheeler petrol and CNG Idle speed 1.0 1200 - -
fueled vehicle No load 0.5 300 1+0.03 -
2500 RPM to
3000 RPM
Four stoke two and three- Idle speed 4.5 1200 - -
wheeler petrol fueled vehicle
three-wheeler CNG fueled Idle speed 3.0 - - -
vehicle
Naturally aspirated diesel engine | Free acceleration - - - 65 HSU or
2.4m?
Turbo charged diesel engine Free acceleration - - - 72 HSU or
3.0m?

Note: Idle speed will be defined by producer
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Schedule 7
Emission Standard for motorboat
Parameter Unit Standard
Black smoke* HSU 65

* Measured at two-third of the max rotation speed

Schedule 11
Gaseous Emission standard for Industry or project
Sl no Parameters | Unit

1 Particles

Power plant with 200MW or more capacity 150 (mg/Nm?3)

Power plant with less than 200MW capacity 350 (mg/Nm?)
2 Chlorine 150 (mg/Nm?3)
3 HCI vapor and fog 350 (mg/Nm®)
4 F 25 (mg/Nm?®)
5 H,S0, fog 50 (mg/Nm?®)
6 Pb particle 10 (mg/Nm?®)
7 Hg particle 0.2 (mg/Nm?®)
8 SO,

a. H>SO4 production (double conversion, double absorption method) 4 kg/ton

b. H,SO4 production (single conversion, single absorption method) 10 kg/ton

Minimum stack height in case of H,SO4 dispersion

a. Coal fired power plant

i. 500MW or more 275 meters

ii. 200MW to 500MW 220 meters

iii. Less than 200MW 14*(Q)*0.3

b. Boiler

i. Vapor up to 15tonin 1 hr. 11

ii. Vapor more than 15 ton in 1 hr. 14*(Q)*0.3

Q= amount of SO, emission, (kg/hr)
9 NOx

a. Nitric acid production 3kg/ton

b. Gas fired power plant 50ppm

i 500MW or more 50ppm

ii. 200MW to 500MW 40ppm

iii. Less than 200MW 30ppm

iv. Metal furnace 200ppm
10 Furnace ink and Dust mg/Nm3

a. Windmill 500

b. Brick kiln 1000

c. Coke stove 500

d. Lime kiln 250
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Schedule 12

Industry base waste disposal/Emission Standard

Fertilizer industry

Gaseous Emission

Source Parameter Unit (mg/Nm?®)
Uria prilling Tower Particles 150 (dry dedusting)
50 (wet dedusting and new plant)
Source Parameter Unit (mg/Nm?®)
Granulation, mixing and grinding | Particles 150
section
Phosphoric acid method Fluoride 2 25
Sulfuric acid plant SOz
DCDA 4kg/ton of H,SO4(100%)
SCSA 10kg/ton of H2SO4(100%)
H,SO4 mist 50
Cement Industry
Source Parameter Unit (mg/Nm?)
1. All section Particle 250
2. Unit of Clinker grinding More than 1000 tons per day 200
200-1000 tons per day 300
200 tons per day 400
Boiler in industry
Parameter Unit (mg/Nm?®)
Total Particle
Fuel: Coal 500
Qil 100
Gas 300
NOx
Fuel: Coal 600
Qil 150
Gas 300
Nitric Acid Plant
Parameter Unit
NO; 3 kg/ton (weak acid)
Sugar Industry
Bagasse Boiler
Pollutant Unit Density
Total Particle mg/Nm3
Step grate 250
Horseshoe/pulsating grate 500
Spreader stoker 800
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Crude oil refinery

Parameter Source Max density Unit
SO, Distillation 0.25 Kg/ton
Catalytic cracked 2.5 Kg/ton

3% 12 12, RICRT 12 (L)AS 2020 4EEkiE G S iz,

L. Brickyard
Liquid waste
Parameter mg/L
pH 6-9
Suspended solid (SS) 100

Note: this value will be applicable when emitting to environment

Emission of Chimney/Stake

Parameter mg/Nm?3

Particulate Matter 250

SO2

250

Sample collection procedure:

a. To collect sample and measure the emission from brickyard every brickyard chimney
must have permanent port hole and sample collection platform according to the
instruction from DoE.

b. The port hole must be located in such an upper distance that will be equal to the double
of diameter of chimney where the flow under chimney gets interrupted.

c. To collect chimney/stack sample the exhaust speed in chimney must be minimum
0.2m/s and to measure PM minimum 0.1m3 sample shall be collected.

d. For each sample collection, sample shall be collected till fuel charging and non-
charging time.

Fugitive Emissions
Source Parameter Standard (ug/Nm?®)
Chimney/stake furnace section Suspended particle matter (SPM) | 500

a. This standard is applicable for Tunnel Kiln and Hybrid Hoffman Kiln which were
established after July 1, 2014.

b. Samples shall be collected at down wind direction and up wind direction through high
volume or repairable type sampler, or any other sample collection method approved by
DoE.

c. For fugitive emission measurements the sample shall be collected at 10-meter distance

from the source.
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