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Abstract

I . Background and Purpose

[ ] In 2013, the high particle matter(PM) was considered as a social
issue, but there is lack of legislative research. Therefore, the
legislations related to particle matter which are neighboring
nations with Korea or advanced countries such as US, Germany
and Japan will be described and the policy implications of those

matters will be deducted on this study.

II. Main Contents

[ ] In Korea the environmental quality standard of PM and high
PM level are PM10 and PM2.5 respectively. It is low level
nearly doubled compared with recommendation of WHO, so the
environmental quality standard should be strengthened to meet

global standard.

[ ] The strengthen of environmental quality standard will be the
first step on practically induce environmental improvement
because the interest of the public will be focused on exceed the

environmental quality standard and its frequency.



[ ] There are many assessment that the volume management system
which is effecting on the atmosphere control zone in the
metropolitan area, according to the "Special Act on the Im-
provement of Air Quality in Seoul Metropolitan Area,, has
contributed for the air quality. The PM of metropolitan area was
the highest level in Korea but since enforcement of the volume
management system, the PM level of metropolitan area in Seoul
and Incheon excepting Kyonggi Province has been improved
below the environmental quality standard Therefore the expand
enforcement of the volume management system of air pollution

materials should be considered.

[ ] Currently, the PM level in non-metropolitan areas such as
Chungbuk, Kangwon, Jeonbuk, etc, is high, so the introduction

of its system should be considered in those areas.

[ ] The current air pollution warning system alerts when a
significantly higher than environmental quality standard was
continued. However, current air pollution warning system has
limitations for preparation, so it should be reformed for public
to alert when concerning the excess of environmental quality

standard

[] The policies should be revised to serious alert if pollution is
serious caused by particle matter. The reformed policies should
contain that the business places should suspend its operating

and limit the traffics when serious alert is alarming.



[ ] The detailed implementation plan should establish in consideration

of regional characteristics.

[ ] Finally, it is urgent issue that measuring network to calculate of
particle matter pollution should be expanded and inventory to
figure out the accurate reasons of pollution problem should be

also established.

[ ] The particle matter was designated as category one carcinogens
by WHO, but, in Korea, it is low level nearly doubled compared
with WHO standard. Therefore the government should establish
the aggressive policies to protect national life and health by

considering of particle matter.

IlT. Expected Effect

[ ] In this research, the suggestions to improve legal system to
reduce particle matter will be effected to make and implement

national policies to solve problems of particle matter.

» Key Words : particle matter, PM10, PM2.5, air pollutant
emission-cap management system, automobile

pass protection
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30) "the National Air Emissions Standards Act,.
31) "the Air Quality Act of 1967,.
32) Tthe Clean Air Act Amendment of 1977,.
33) Mthe Clean Air Act Amendments of 1987,.
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35) Tthe Energy Supply and Environmental Coordination Act of 1974,.
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39) Tthe Energy Policy Act of 2005;.
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41) CAA Section 114.
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51) 52 Fed. Reg. 24663 (July 1, 1987).
52) 62 Fed. Reg. 38652 (July 18, 1997).

53) 19971 7]l w3k A Al Az = olste] IEYl FAoA Ztol = = U,
Www.epa.gov/ttn/oarpg/naaqsfin, www.epa.gov/ttn/faca (&AM LA} : 2015379 1Y)
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56) American Trucking Associations, Inc. v. EPA, 175 F.3d 1027 (D.C. Cir. 1999),
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73) U.S. EPA, Particulate Matter Urban-Focused Visibility Assessment Final Document,

EPA 452/P-10-004 (July 2010).

74) U.S. EPA, Policy Assessment for the Review of the Particulate Matter National

Ambient Air Quality Standards, EPA 452/R-11-003 (Apr. 2011).
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g F7i | EV S NS As Beklon, A o] dH <7

dho] m AW A =7hg 7 A7) AR ESF K8 Folth

AWS A B FHEPA)O] TARA ZAO AN FEe A 7 =
r_cB]XéEHﬂHS(CAA)J xﬂlO9§_0ﬂ rt}a} 71%% Z223}7] 93t =87

=
o71d 24, (v) ti71d BAE, (v) 72l digh S (attainment
demonstration), (Vi) Hﬂg A 7F o]& W (enforcement mechanisms), (Vii)
TAMY Fo] E3E FARFAIRAL S Tt oF gt
FA YA (SIP)S 72+ F7F 7HA A YE 7| QA EA ] EFo| 2
A = AT = oy, ol FHsAY NSk 1

W B H(EPA) AlEste], A AA H

oﬁ
—10
ol

% ofl -\

JE= 1 2oHS o
Treke] dx] oAFE FERRoo} gt AW B S H(EPA)S T}
FAFAYAES AEFsH o]S Ay H (federal register)oll 3 A o] 1L

(notice of proposed rulemaking; NPR)3}1L, 82715~ (public comment)

717H& AA HF A A (final rulemaking: FRN)S o024 HFHOo0 =2

e AlEE FARAE SR Tag AV vk ddE= A
o

AFSHd B 5 H(EPA)S ©|& /MAE 4 J== 18714€ 9] Fol7]7t

75) National Association of Manufacturers v. EPA, 750 F.3d 921, 924 (D.C. Cir. 2014).
76) 40 CFR Part 50.
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187]10J T 2470 7IZE o] EAE sAst
B3 (EPA) 3ld o tste] A A(sanction)
WHE T A 2:1 ¥l=2) 4l (emission offset)’ 2}

‘AR F _ﬂé}Eiﬂ% A|53 B 5F(federal highway fund sanction)’®]
ZEAZE "l AR, 21 e e 1870, AN aSERT e AFE
e 24704 ollell £AIE sl AsA ek A A&k AlA ol

‘21 wjEA " o] AHe edEdE wEAdE
Ao e ol wiEEe ool sdels edEd

/‘]’“Oﬂﬁ 7120}04 OF b= ARJNELD 2E(03) 7 vEeA A9l

:

M ARA Al WA A

o] Al 7] 2 (Grundgesetz), A|20F2la= “= 7t v AT
5 93 AdolA AFFAA AAe "HeolA g = Hy HEY
7l e A8AY APHAS Bkl A AEV|NH TES B
S 79)aL sho] o] Enp mUFY] SRS o|FE st Utk 5

77) http://www3.epa.gov/pm/fs20091119.html (HE7 ML=} : 20153791Y) F=.
78) http://www.fhwa.dot.gov/environment/air_quality/highway sanctions/
(HZHAALA 2015979 1Y) F=.
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Artoleta ol @thso olo] wel r71RY, A20%ola 7t

A FASERG FARE Fstol WA AENE BEY
A

2 nt K
N
B

AL HE] del, Bl 2%, AF Sl of WEL Fao] it
Sk AL, o)A ojeisb WA WA
&5ta 9] W), e BAvA BUE WEE AL
WA, RS FEHE A9 B, EF AL AL PA o]
B40988 MEAY S B3 BAT AAG FHS T o el

79) Art 20a [Schutz der natiirlichen Lebensgrundlagen] Der Staat schiitzt auch in
Verantwortung fir die kiinftigen Generationen die natilirlichen Lebensgrundlagen im
Rahmen der verfassungsméaBigen Ordnung durch die Gesetzgebung und nach Maligabe
von Gesetz und Recht durch die vollzichende Gewalt und die Rechtsprechung.

80) L= d, FLGN, A SHF, 2005, 465

81) ololl wste] AAlSHAl AAGF, A=kl HAlet AR, Fopist 2234,
1997, 279% ols} =
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82) Heinz-Joachim Peters, Umweltrecht(4. Auf.), Kohlhammer, 2010, Rn. 669 Z+=.
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[ 6] U o3 nAIAPMI0) & Fols)

Staub (PM10)-Emissionen nach Quellkategorien

Tausend Tonnen
350
313 503 m]m
300 B s e o ez 276
= _ 259
“ 8 EeEn mm T | 238 {232 {234 fF =
200 B epapm liietne e e __"“__ e ecpe
150
100 — —
50
o llllLLLLAAALLLLLJAA
1995 19 1997 1598 189 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 012 2013
mEnerglewlrtschaft Werarbeltendes Gewerbe W Verkehr
mH und her mMilieET und weltere klelne Quellen B Diffuse Emisslonen aus Brennstoffen
W industrieprozesse Landwirtschaft m Abfall
(2) Z=PAIEA(PM2.5)
Sl Mo ZulAEAPM2.5)e] & HAl SAo] AlZHE 1995
d oolg® AEHAom Fasta g, 19959 197 Eoldd &7

A A (PM2.5) Bl &% 20130 = 41% A% 117 Eo 2 By
Roen, AYPARAAE FoA g 7HE il wiEH =EuEAe] uj
=, 183 A3 A T wlE ol AAFeR TP we v A

=<}
(PM2.5) W& Rl 5= 2HA8kaL = Aoz dyA it

83) 5UAYIAE A S o)A http://www.umweltbundesamt.de/daten/luftbelastung/luftschadstoff
-emissionen-in-deutschland/emission-von-feinstaub-der-partikelgroesse-pm10 (FE 3 LA} -
201597€1Y) =
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Staub (PM2,5)-Emissionen nach Quellkategorien

Tausend Tonnen
250 ........ g e e L S 5 g e s g e e

200 mm
= L 170l 167

50 i:I
1 ! —-_l‘

3 o
m 116 {fms = 113

J,_-'_
2012 2013

-

m
i 08 B0 RA-ERE-ad i ..

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

W Energlewinschaft Verarbeitendes Gewerbe WVerkehr
B Haushaite und Kieinverbraucher W MIltEr und weltere kleine Quellen M Diffuse Emlsskonen aus Brennstoffen
W industrieprozesse Landwirtschalt mAbfall

(1) T4 HAYQ 7|2 Z

FAL FHAT sdTo)7] v, 599 4% HPAE &S
ZIEAeR FHAT Ao =ovh wkgEe] A= A5 ®
C P AR A e At FHAT Al == olEnt iy A

mlB

7] = 2 2% (Clean Air for Europe(CAFE) Programme 5
qow gah tehi] ARaltn wolsd, FUAT W99
A3lo] 2001 5€ 49 FIL KOM(2001) 2455 F3to] 7]x7F whals

84) H LAY FH oA hitp://www.umweltbundesamt.de/daten/luftbelastung/
luftschadstoff-emissionen-in-deutschland/emission-von-feinstaub-der-partikelgroesse-pm25
FHFAALA ;20159 79 1Y) F=

49



A3 FaF7te] vARALH AFHY D YA

e AWV ZR=a S dirlesdeo] Abghel A4 gl mA=
FEFe AL 7 U= 7| edwA AR Zr O

FEdd FAYL3] Wi KOM2001) 2455 (i) th7]ed &A%}
o] A8 TRl FHAT HAd=Y Sl miarvly ZEae] A
wAdoll wie TEA AR, (i) A8 T trIE7IEe At A<
R e ARATS g AR, i) H71E AAS flste]l 2
St 25 gigxAd AAs 24, (iv) t71E A7 L9EL )
=587z g A=s e JhA"E AR N (v) L9 EE HlE
At 2AE Eodsto] AR AFelMe] AL B £AF 5=
AAEZE AASAA, 53] (i) HAEA, (i) 25(03), (i) i
A, (v) 719 R o7l w3kl FstueE 23ete] 4F
128 B R Ydstel Ve felEd FHoR 2YEe= £A4 To=
A3 L AT FHastE AT AL FeHH S FAGH

“fre AR Z2a9 2 20021 d0] G Aleat FAYFTER
‘%J(The Sixth Environmental Action Programme; 6th EAP)’Oﬂ X3y
Qe 77H FA F SR chelRom, 2020874 Q17ks 7o)

o o] 919 Edol o3 FAH Pl =E2HA ¥e = )

098 HAxd AL Byw AANATES odF FABEE 20081
=]

69 11¥¢ wad i gi7jd 2 A7 tir]e] #3k 2 (Directive
2008/50/EC) = &3t frHxkdolA HAstE A,

2) 9 W71 2 BA el B FHAT A

I

1) Directive 1999/30/EC

Directive 1999/30/ECE +HAY 2ol HSo=2 vMHA] 3+7

&S AT ARelehs A vl ok ¥ AR AREAE

85) EU=4|°]#A] http://europa.eu/legislation_summaries/other/128026_en.htm (Z] 57 2 A =}
2015 7 1) F=E
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st &

2@ 228 Asolol & A

[3£ 8] Directive 1999/30/ECOl w2 ] AH X](PM10) 3}7 7] 586)

e | 2% L aanz | uzessuy | o0
g Al 7529
50 pg/m?d so% %
9 NEE A e
o] o) §] ]/\]- .73]%_
353] o 2005. 1. 1
s e SRy
Z A= 1
i 20%
ol g, j
g A8
1EHA
g Al 729
20% A&
Hx
A 7+ 40 pg/md 2005. 1. 1
3] -8 7] ol A
md 20%
e A8
50 pg/m?
9 7ES AT
d A 73] o]t 2010. 1. 1
Z A=
27 obu ¥t}
2005 1€ 19
oA 7+ 20 pg/m? 71 %12] 50% 2010. 1. 1
Q.
-1 O .

86) Directive 1999/30/EC Annex III.
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2) Directive 2008/50/EC

Directive 2008/50/ECT 7|0l A&
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E %

sholdbar, Zu| A X|(PM2.5)o] B3 A7)
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B
>
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9
>
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o] A|HMe] gz 7|E Ur|d #d FHAY AHE] UF A
o, E3| Directive 1999/30/EColA A3 mAHA &4 7]F
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87) Directive 2008/50/EC Annex XI.
88) Directive 2008/50/EC Annex XIV.
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89) Umweltbundesamt, Information zum Luftschadstoff Feinstaub(PM10),
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(CO) o] &} (Non--Dispersive Infrared
8AI L H ] 20ppm ©] 3} Method)

olaberd 4 A B ahsharag
0.04ppm-0.06ppm <3 ¢ U

(NO2) } (Chemiluminescent Method)
T 1 ools)
24A17F B+ =] 0.10mg/cr H e} &=
Fax o] 5} (3 Ray Absorption Method)
(SPM) 1A ZF 33t 4] 0.20mg/cnr Zeerw i olo Fik:
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+ Y A=A (suspended particulate matter; SPM) % 33}

A Hof] A
8t S AW E(oxidant)l0) TiH ] dslow w7 5EE(VOO)E
A str] 98 20060 49 1LFE rAE Al FsEeith T e A
A= 9N FERo= v dA R o]ike AJAo] ‘§4 g 713k
= WA R rAst =, 44 wiEAA FEe wE 9
A7) 8= =] 87 ofd e xet 2o

& voC HiEAIA S FF It 2 | %3] 8-7] =*1
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Aol gkl o]t ZE) i35 =, o] sf
2ol Az
3,000m' ©] <] A
As AW =252k
EAAA Hl3-7] €] (19519 HE
2 (EFedgow v 55 o] A7 A185 ) A2x2%
AHEE = Aol gkgh 100,000m'©] 2] A of FAH
A AE 2Eh)9

104) 7] oA Aartshe, ofsrlrbs, ©sfaga So] HelyA|ol ofste] whg-s)
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HA 7= FArd B4
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N5 W ® az | Hl=o
(ppm)
= 100
7F ~ 60
] 10m* 7| ¥t
T HET7 il 80
= 100
7N &7t A~w "] F vl dldete A
7y 2~4274e )7
]’ RUN o o ] ] 7} PN 60
e = e\
Tt gT] ThE R
7}~ 7) Adgddirsdgo
5 Sl 7 2 300
(GHP & A|2]) Z{+2AF 35L/hr 1 wH
AgdisHol )
as heat pump(GHP 7r 2= 100
g pump(GHP) =-34F 35L/hr W] F

Ao e, Al skew el e Qushers, BEga, i
dokE MEH81F 43 W oA AP g Ak
WA 5o FAE ALHoR Fastt 5 47 o
387172 Bl AFA WEhAE APAINY AT =L
At glehion

53] BEAAGe] glotA AAAEE, WAEA 5 o)A
O TAEA NOx - PMH, 7R AaietE @ wAwA 5

107) FXI5-, ARG ti7] G Sdrh-L 2, a9 =AH B (200%), FAPEH AT,
2010, 3%,



A3d d 2

R

Ege] ok e A AFIHES s AFFAL AL ek
AFTFAE AR NOx - PV, O] Ag dom ARH oA i
of b RANE F Y, wa oA 583 Bl diste] F77F A9
A2NEE L VAEA WE 1T AFHA S AFR S

= TrAlSkE Aol

Ul

1) A& % NOx - PMW

718 AbsA &7k gt T L AR A p el A B ol st

AR wE e F7F 2 AAAG At 5oz skl A K

g3 A WA}, o]2H rAEFxF NOxH, 0] AR AP & 4
S TAR AxEE SA47ES 20009704 @A st BHRE
Al-a1, SEZA oA At Al 5o AlAS AAl oy, HxdA
o] oj#f& Aol Hslo] FA EAE FAHCE wAWHA A7 E
o] A& ¥ AAoIa, YAdIAA HiEH= YAGEH
AR deAHA tido] ot HAr o] =43

108) Alolelrtd, Xutdd, 574 %, 7hurketd, ofolX|d, mleold, @AM, a1d 8
N Aqe] AR A,
109) 48, kel &, 105%.
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Aok loleha & 4 2
"As 2 NOx - PMW, & A = A4 o) oA F943F i d, 2}
THAZ dth o]F dAxdoR FduE Asa S gy
o FHORSTH T4 o
AREShE AFARI AL A
Alglel 2 - Al R Q7R s ogsta gl
2l A atAls WA el A EFely M 5 gl 5

sk AEHEVE R VIANA HEs

:

op

110) BREEA (FESR19412 1), THEHHNOX - PMIELEIC DWW T, /8 7 Ly b, 20
111) oAz}, 7+&4 2}, LPG 2boll &4 $ o},
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A3d d 2

R

[ 18] "AH&2} NOx - PMW, 9] &3] 87112

2 F =387 E

NOx : 0.48g/km
PM : 0.055g/km

W2, EE S 716 A, LPG A

|7 )k NOx : 0.48g/km

PM : 0.055g/km

1.7~2.5+ NOx : 0.63g/km

2} ek = ok s PM : 0.06g/kn

T 2535% NOx : 5.9g/kn

n| gk PM : 0.175g/kn

355 o)A NOx : 5.9g/km

PM : 0.049g/km
TANYS EY, s OAd F8Ae IS VIR R JfERT 5
4 Agolus gAAY Ye edshE Ao, A, 55 2

54 5FAEA wEvke atAlE 227], BRA, AR, Fukel
T 5rAEAE T Ve dwAE BRstal, %Rl AAE HE
shar g s BAshy] 9l eEE T de LEZEE 55
Aeabel e W&k qtAlE AR vbEa, TS S5 Aeak
E7k=o) qtAl Tl WF WELS AAsk] 200601 490l A YH S
ohos HES 20109 3¢ 18<del] AR o] AN A E v 54
SaAbeAr STkt ATE AstERlon, Ve wEehs Al
oM = F4x8AE F-24E 5 9

112) BEEAEER194E12 1), "THEIHNOX « PMIELIEIZ DWW T,/ 7 Ly b 7.
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A3 FoI7ke] nAEA T AR

)

Al

[ 19] O& 55 25t wjE7t2 75X valg113)

- A
A= CO NMHC NOx PM oA

19KkW ©]

A}
5.0¢/kWh | 0.7¢/kWh | 4.0¢/kWh | 0.03g/kWh | 0.5m-1
37kW =) Rk ¢ 8 8 8

37KW o] AF
0 50g/kWh | 0.7g/kWh | 4.0gkWh | 0.025gkWh | 0.5m-1

56KW W]

S6KN ©] 4%
o | S0gkWh | 0.19gkWh | 04gkWh | 0.02gkWh | 0.5m-I

75KW W)
75KW o] A

5.0g/kWh | 0.19g/kWh | 0.4g/kWh | 0.02g/kWh | 0.5m-1
130kW m]wt
130KW o]

3.5gkWh | 0.19¢/kWh | 04g/kWh | 0.02g/kWh | 0.5m-1
560kW =7k

* CO, NMHC, NOx, PM9] ©@9]i= g/kWh

* 1A 2(CO, NMHC, NOx, PM)= 8E =
of gk 3.

AR (A ) e 57FS v S o & Aot

L
=
rlr
2
Se,
Z,
=
—
@!
20
[t
L

(1) 71 AEAHY A7 fARkAl 37 2 A

MM ER T} S §7ES 2aste] WAL )
g1 egel AAd FHt Hi A% EERE A
5

Al Fe guiron T AMHE FA|AIF)E

113) BREEA - FOPEREE - Bl A0mAE (PE224F), R OFrik H BBk 7 2 O HHISE
B3 2 EEAUCBE 9 2 A TR A — B EEIC DV T, 41
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A3 Fasshel MARALd A4 @ EA

878 A AFA N A= oA A7 A

at7] fleto] Bagk mAEA] ARFAE T Agstal i

52 d4Ad HAAE A5t 28 23 nE 317 W
"INl sk A (h SORIEEL), A2z A1 “Frh= A
23

S BEEa AAEH, 297 7EEHE Bt 740

YA o FE
_‘i

2012 o] % F=re] 2570 A, 10097 EAfel Al Zbeh AR (kA
R, B5E)7F A BAste] e A 174 o] dF) 69 Wl QlTtell A
FEFe HFHTHI4) 53] T A FoA dEH o2 AZE by i
w A 7F A laL, of 2] A el 7 A2 7F 500mell WA A ek
Aol yetwkthis) ofd AR vy Az ARl Al R diFEEA
o AYE FFARIHEE FAoR HredS dusta AHEshr]
gt BAE xS oln] TwelAeE 7| WAE AF HAA4H
HEQ "7 S AW AF(RAGYPEE) 0] SASHARE, A4 el

114) 20139 1¥€ 12¢93 139 wo]H mﬂooﬂﬂ % ZH| A A(PM2.5) 715 700-800
pg/m' s 7155k, *1174117471?(WH0)4 ZHAHA] 24X 33 5 BB 7+
o] 25ug/m'olal, -2yt 7= 50ug/m’ O]E} % aHshA -G e vlA

WA edolee o 4 ATk

115) http://www.xzbu.com/1/view-6224455 htm (Z -4 A =} 1 2015d8E 1Y) =,
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