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China is suffering from heavy air pollution
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PR PERARSEME

O PM,,concentration (79ug/m?3) is 4 times of WHO guideline value.
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Regional air pollution is a big challenge

O KigESSESRISBEX TN
> XIPM, 3R ERIA50pg/m?
> REREEI100K
> ObRI (A3 %

O Regional air pollution
complex, characterized by
photochemical smog and
haze, is emerging
>  High PM, ; concentration (50pg/m3)

Satellite-derived PM, . (pg/m®)

— 500/km?
— 1,000/km?

|

van Donkelaar et al., 2010

»  >100 days of haze in key regions

> Increasing O; exceedance
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Plan launched to address air pollution issues
O 2010558 ESHREDATER
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O In May 2010, state council
Issued the instruction on

: : - KK KB B A
regional air pollution control, e L] Iy
drafted by MEP and other 8 e

L PAH fEAMS AN TAEER TN RS
ministries.

O “Unified” planning,
monitoring, supervision,
evaluation, and coordination
Is highlighted



Mk dmhhdiE

WHES R

ﬁﬁﬂﬁ‘{ﬁ% Preparation

020105, Eshii¥lgmd] Kick-off
®20104F5-12H, #KIgwiil+ard, £79)l Training courses
@20114E2-37, “=X7” 74 szHiHT Field research

St S

®20114:4-8H, HHw 7%, 4wl LI¥IE Drafting
®201149H2H, AHE—IXKHKELH L 1st MEP thematic meeting
®20114:9H, B, JEAERE LA Finalizing the draft for comments

02011$9H 27 EI %*i"ﬁ;‘k = I, 1st Comments collecting
®20114F10-12H, B A, HIZBIHE S T AT HE Adapting, filtering major projects
®2011F12H31H, ZE _Ik#K %< 2nd MEP thematic meeting
®2012F1H18H, ﬁi"{ﬂf;k = I, 2nd Comments collecting
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Areas of concern: 3 regions + 10 city cluster

O 0O

IPMELRXEFIoMETHRFHE 12
M, BRLUMME (K, ™)
SHR118/ER 2R , EL
mfAa912%

a2E42%8A0 , 67%/)
%DP*HZS—EIEHG SisRYHE

12 areas in 17 provinces

1.18 million km2, 12% of
China’s land area

42% Population, 67% GDP,

and ~50% emissions of
China
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Overview of the plan approach

O LAEXSHIERE G
O SChE S 5t =l
OiFEF[GEEREIEH
Oiaft =S EESIBINEICUH

O Objective: to improve air quality
O Strategy: joint control of multi-pollutants
O Analysis tool: air quality model (CMAQ)

OlInnovation: adjusted air quality management
system
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General target of the plan

O ZE2015%

> %)3& ;OX\ B TN AHTRERE TR, BREFEIMIEEYE TEE
REFSFEEENE, PM. SO,« NOLEMIRED B T H10%. 10%. 8%
FEE. K=/ BR=EAXEPM, SEIRE T %, O F@BnRE T E10%
> BB X KRTT BRI L

Y VvV

O By 2015

» Significantly lower emissions of SO,, NO, and PM, and boost VOCs emissions
control.

> Notably air quality improvement, annual average concentration of PM,,» SO,
NO, declined by10%-. 10%. 8%

» 6% decline of PM, . Concentration, and 10% less days of O, nonattainment in
Beijing-Tianjin-Hebei, YRD and PRD

» Mechanism for joint prevention and control of regional air pollution
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MYIES{ES Important aspects included in the plan

(—. GEBRAFEE (= BRI
AL &5+ 5456/ FEH| X EERE RS E
Industrial structure Cleaner energy and cap

\_ and locations of coal consumption y

|
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End-of-pipe emission control
of multi-pollutants
/ 4

B 37 X 45 K K55 R BR B BA 2 13 IR L

. AR REENA]

RTHERBT BRI B ERE /)

Management mechanism
and capacity building p.
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Air pollution control

| Ejﬁl"ﬂﬂ API J = s T _%;]"ﬁ

Topics Air Pollution Index y/haze Ozone

s

- Pollutants

— =

- S TAkR(ERD. KGRE. ek, ... BahiRE(NEhEE |, IEEELR) mR(ER. gl. XAR)
] Industrial sources Mobile sources Area soureces
Sources _ _ . : . . . . .
(Power, cement, Ironf steel, et al.) (on-road & off-road) (Residential, commercial, natural)
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SO, emissions

O ;FEEBD1FISO.ia O Coal-fired power plants
> WA BRI FRIEZI0% L B » Remove >90% of SO,
O £EEERGHIESI S |
i O Sintering machines
> 70% of SO,
> ISBBR A T0% 0 b nemove 27T o130
O3aTIVEIR, TSRE O industrial kilns and
ok (i e ASTO R processes
O J:FEX%XEI}W%E#FSOZ O Industrial boilers
:|:| » Remove >70% of SO,
> 2072 DL AR AR LA, emissions from boilers = 20

MEIET0% t/h
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NO, emissions from stationary sources

O KEHEI1TIENOX
}=l
> 205 LA VLS
AR IAT0% LA
O MaE7KiRITILNO, G
> H7rZ=20000E DL _EAEF=2R
IREASR S
> H7r=4000Mi L _EAE =R
KBTS + S AE
O R ERIP. RESN
FIHSIRfET e Lz

O Coal-fired power plants

> Remove >70% of NOx
emissions from units 2
200MW

0 Cement kilns
> LNB for all kilns > 2000t/d

» LNB + SCR/SNCR for all
kilns = 4000 t/d

O Industrial boilers and
sintering machine

» Conduct pilot studies for NO,
emission control technologies
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PM emissions from industrial sources

| Enﬁ“;ﬁﬁugﬂ"j O Key sectors
. » Coal-fired power plants, cement
> %ﬁ EE;F\ ZKY):E:\ @X@E industry, iron & steel industry
O SChEFRBYHER AT & O New emission standards
> %ﬁ EE,}— 2011537/%2% » Power plants: issued in 2011

» Iron & steel industry: waiting for

> !QFJ%E Et'/{lESR%JnL. approval
> Zk‘])zlf'; @%ﬂ%ﬂ‘ » Cement industry: to be amended
- Oy s O PM control technologies to
O =) TSNS be implemented

> *Er‘ﬁﬁﬁ ﬁl—& %23%% » To promote fabric baghouse
> ﬂﬂgﬁ%éﬂéﬂégﬁkmﬁfﬁ > To enhance management to

reduce fugitive dust
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PM emissions from boilers
j: ﬁuﬁm’&?‘ O To_iqcrease energy

efficiency

> Elﬁzﬂjﬁg H ;‘w » Promotion of central heating
> @d(/ \E{Jﬁ%}%’ﬁ%}t}h » Replacement of small boilers by

u E&%ﬁﬁ,ﬁg |a.rger one

O To improve coal quality

> bngﬁ%ﬁ‘ﬂ]mﬁ » Development of coal washing
O #EHERPIRLS and coal blending system

O Toreduce PM emissions

> EEERARRS from the stacks
> iﬁﬁ%ﬁ&ﬁ%’_&;ﬁ » Promotion of natural gas

» Implementation of control
technologies with higher PM
removal efficiency
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VOCs emissions: industrial processes

B iEHIER] O Key sectors
> E{Ehfﬂf,:[: » Petrochemical industry
> B4 » Organic chemical industry
> E%’%I » Pharmaceutical industry
> YERLE| A > Plastic products industry
—‘ O Major technologies
- LIEIZ’ > Leakage Detection And Repair
> RN 5B R AR (LDAR)
> ERL PR 2R A > Se:led s;orage of raw material
and products
- I?I‘ﬁﬁi ll&%ﬂ)zﬁ » Recycle of process gas
g ;ﬁ%*iﬁ”ﬁ&tﬁ (%}%j » Incineration/absorption of

A

exhaust gas
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VOCs emissions: other sources

OIS EREHE O Painting and using of
BYERI] solvent

» Replacement of oil-based

> T KRR = paints and solvents by water-
> ?ﬁ'lﬂﬂ;_[k > bas:ad o:es -
\ Enclosed operation chamber
T =
> S}E—Lliﬁ q&g{ﬂjﬁﬂﬁﬁ » A system to collect and

incineration/absorb waste gas

O Hﬂiﬂiﬁn‘js ﬁ%iﬂilﬁiﬁliﬂi O Gas stations, oil storage

TEZe tanks and tankers
> AEHAFHS EBOEE > All facilities with hermetical
_D& J‘ﬁ oil gas recovery system before

2014
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Mobile sources emissions: on-road vehicles

O¥h% O New vehicles
> IR LHEEREV > Phase in Stage V Emission
M BX M3 EHE R e Standards
> SeIB R A% | B > Imprlov.e the type approval
O7EBRE regulation

O In-use vehicles

> RIS KR E2015 > Above 85% vehicles
0 N o
dﬁ%ﬂSSAU‘— receive environmental
> SEERESEBHE protection label by 2015
> EEIRERE > Improve I/M program

» Accelerate the scrappage
of yellow-sticker vehicles
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Ol1l and off-road vehicles

O &5 HmIERG O Oil desulfurization
> ZEFHEM: 20134EiA50ppm > Gasoline: 50ppm by 2013
> ZERSEM: 20144E3850ppm > Diesel for motor vehicles:
> B 201347 H BT >0ppm by 2014
350ppm B F > Diesel for other use:
. o - <350ppm by Jul, 2013
O FEEtEaNiRiSHnia O Off-road emissions
> SEi E o< 58 T B BR AR E B 28 control
BIHHE BT » Stage lll emissions standards
> SEEEZRE I M B K3 for off-road machineries
WLHERB R #E » Stage | emissions standards for
> “EAad” BRAELE vessel engines

SHVETS YL Bh 5 T 7 » “Green Harbor” projects
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Fugitive dust and other area sources

O ims

> IR TS
Oi8igins

> InERiEMEH
Di&%%ds

> B R

> 7B i B AR e
O BF R

> R RURARI A

2

B 14

0 Dust from construction
field

» Promotion of good practice of
construction field
management

O Dust from paved roads

» Intensify road cleaning

O Dust from stock piles

» Construction of storage
hoppers

> Cover or stabilize

O Biomass open burning

» Promotion of technologies to
convert biomass into manure
and energy 19
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Part of proposed projects

O TIER Ifs izt nE O Retrofitting PM control
> 1740 T FLkEHLA equipment
X » 170GW power units
> 600%7}(0@%# % » 600 cement kilns
> 5006%%191 » 500 sintering machines
> 70006 BREE T8RP > 7000 industrial boilers
O TAERIJVOCsi54 O Industrial VOCs emission
> +KATIk, 3530001 AT control
H » 3000 projects in 10 industrial
—- _ sectors
O ;ﬁmEWE O Phasing out of yellow-
> 400 F iR iRE sticker vehicles
0. > 4 million vehicles

20



FEREWE: PM, FITRE

AQ improvement: Annual PM, : concentration

2010-2015 (ug/'-‘:;)___
=9-5 My o
25-3 .
3.2
22-1

1-05
%05-0.2
%02-0.1

0.1-0.05

0.05 - 0.01

0.01--0.01
DESXE

MYIX i EERPM, £
PIREFIITFES4p9/m®
Average annual PM, .
concentration in the 12

regions could decline
by ~4ug/m3

hE AR E it X AY
PM, iREBIEE—ER
ETbE

The measures would
lower PM, ; pollution

over other areas In
eastern China as well
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AQ Improvement: O3 exceedance

22N
2010467 1) S SR K8 20154E7 1) S S K8
0 &by
1-10 2-10
Wi-20 Wi-20
WN21-30 AT W2 -30
Wa-88 W3-
Hours of O; exceedance, 2010 Hours of O; exceedance, 2015
0O KERFHXO @i LR RHE . DEphIsEREHS

O Hours of O; exceedance could decline in most area, despite a little increase in some individual
cities

O BHFVOCSHHIMIEREY | o thEREFE—ENARELE
O Uncertainty due to lack of accurate VOCs emissions information
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Costs and benefits

O8XERTREINB |, IREENR3450{27T

O FHIBS0O2. NOX,. PM. VOCsEERHEEEND B RIS9185
. 3705 M. 150515116075 I

O RIS EENENRVRIHL S5 IR%K29200001(2
JU

[0 8 categories of major projects, total investment
accounts for 345 billion RMB

O Capable of mitigate 1.85 MT of SO2, 3.7 MT of
NOX, 1.5 MT of PM and 1.6 MT of VOCs annually

O 2 trillion RMB lost will be reduced after the plan
IS Implemented
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Future efforts

O 1855 5 RMHERE R RIS EEDD

> VOCs, JEIEEBEENIR, #HL

O H#H—ZiR5RVOCsIERIBAFIEISR
O Esai iR NN SR HEE S N GET DS

0 More accurate emissions information
» VOCs, off-road mobile sources, fugitive dust, ...

[0 Measures to control VOCs emissions

O Air quality monitor and

CEMS
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Thank you'!

YANG, Jintian
Deputy chief engineer
Chinese Academy for Environmental Planning

yang jt@caep. org. cn
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