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Abstract

As the public interest in environmental issues increased, the “Act On The Integrated Control Of Pollutant-

Discharging Facility” was enacted. Through the integrated environmental pollution prevention act in which 19

industries with large environmental impacts are sequentially applied, pollutants can be managed in a medium-

integrated manner and integrated permission of the business unit is possible and BAT can be applied to enable a

scientific and proactive environmental management system. In addition, if the facility with BAT works normally,

the pollutant emission is offered with the range of lower limit to upper limit. This study analyzed the overview of

Best Available Techniques-Associated Emission Levels (BAT-AEL), and its setting procedure and method, and then

suggested the BAT-AEL of a waste incineration facility. In comparative analysis on Emission Limit Values (ELVs)

of EU, this study tries to propose improvement matters and development directions if the relevant standard is

revised.

Key words : BAT, BAT-AEL, Outlier, BREF

.M B

Ul w7lE 2ZAEe] HA7H7IH dAEEs

<= (Best Available Techniques-Associated Emission

*Corresponding author.
Tel : +82-(0)32-560-7692, E-mail : jhong02@korea kr

7SS A 34 A A1 &

Level, BAT-AEL)S @ ®&= o7 719 2&A7187]
H (Best Available Techniques, BAT)& Z-&3}lo] AA}
TP o wiEEE wiEsEY »MYE Yulsi, st
R~ B = 83T (MOE and NIER,
2017a).

A7k AAMESES Ba 2 2 2 o
) 153 2% AR 1% 27H LA


https://crossmark.crossref.org/dialog/?doi=10.5572/KOSAE.2018.34.1.144&domain=http://jekosae.or.kr/&uri_scheme=http:&cm_version=v1.5

H71& 244 HH7H871Y AAMESE (BAT-AEL) A% 145

I

ne 9E45E ek 4 Yow, ALY A
Ao Fudaz &8 5 ot

EU & 71879 7]&A] (BAT reference, BREF)=
et t=2A A7 dAEsES e
A%k (Emission Limit Values, ELVs)2.2 THA|gch =
Y= 9Z48]&X2 Y ¥ ¥ (Tele-Monitoring System,
T™S) 4 L F@E22RES HA7H7Y AAMEsE
ez AASAARE EUs AFAIED 7|EAES
TR, BUEHY 37 (EAS AE, 12413, 244
el w2 wiEdAe "HAE slktg~AEgr 3
B2 783t (IPPC, 2006). E3t WiEIHAGL td &
d=do FR7F =W A7 dAME =
o] B LAEA v thFstt.

2 Ao H71E 2ZAA HAZHE7Y AA
&0 AAERe} S AASkaL, EUY A
of Blwste] FF 71EA WA DRAGFS Ak

A} .

=~

1o

2. 27127 AAUS+Z (BAT-AEL)
He

H7]& £ZX49 EU HA7H871H 71eA= A
459 A - APPCD & IED: Integrated Pol-
lution Prevention and Control & Industrial Emission
Directive)o]| wa}t A71-871% AAWESE (BAT-
AEL)Z 8]&3H41gk (Emission Limit Value, ELV) 2.2
BASH Qlom, HA7H e Hestae ) o
29 & a2 BUEHTY F71(ED5 S, 124]
2, 24A17F Fat)oll weEt wiEdAg e AAHT
(IPPC, 2006).

U H71E &ZAd HAZFE7IH 7IEA A B
AlSHIL Sl HA7HE7IH dAMlEsES A
HEAE Ee A2 44 &Y E= o4 A9 F
771 A-85to] A kS o A -
l= 2H4Ed HiEgsk T2 visty, sietgt~
Fetgtel Fef= et

SHRLS ARl A7 IS A8ste e
oz GAT &+ e ALY HWiEgsEs Yuisid,
§3& 71l Aol vlE iy SEFHY dALS
Eplih. sletgtel AA7|Ee 2888 i8] FAA

3:0

o,

o
N

< 5ty HjEAIAE e HEAY] HAgto] Re
A HiE AEE L9EE WEREY B4 5 7
22 7kl 25%ile ES WS gho|H, Pile ¥
H9]9] 2k} (Abbreviation of percentile)o|th. AFGAFS
7 &7 Hagio]l AT Y= wiEs &=
< Estolof a17] el 7M7Y AAEs
&9 shgkE shiETIee R AEs)dde A
7} 9JTH(MOE and NIER, 2016a, b).

A Aol HAZHE IS AEsAs o
Az & = e L8922 HY == A
A S7HIE7IES] ZolEEle AN dA
ojt}h. YRty o g wiEA S AA4LA szt ¢
o sk ke Zo &Aoo EAsta,
TAN ] He dAuEEYETY A3 AL
A o] @Azl gt B AZE F L2 51
of et A= BHato] oyt ol dAE A
Ao 2 7|FS AA3HMOE and NIER, 2016a,
b).

1o = 01>i rg

LN A2

A

>l
rE 1l

o &

(9%)
(e
oMo fr B ox

3. HHIIE7|YH AAHS+Z(BAT-AEL)
8%

3.1 F|XI7I7|H HAUfEF (BAT-AEL)
AN diH

EUs A7HE71Y QAMEsE AH8S e o
& AFE AP grom, fEHQ AZE Frost
(2009), Polders et al.(2012) 5-¢] ALA}E7} Qlc}.

Frost (2009)= AtgAolA LAstE 2 AEH
I E Het ATHo| mEHQ F|rHETE A
S 93l HA7HETIH AAMEsE A4 THES A
Agtgt. o] e AL golEES HEe R F
dHoz2 AFE7] gio] td dFe 4 et
LAELY WiEsE MY/t gErd & Yt o] Y
oA YT EA, A AL = A BEAYY W

|

Polders et al. (2012)2 A 7187 AAWES+E
AR Al A R, i EAlE W RAAE ES, A
B 5F 5 AYLT DAY ARE TS ALK

J. Korean Soc. Atmos. Environ., Vol. 34, No. 1,2018



46 A4 AAE - olthE - AT - A

(Step 1) (Step 2) (Step 3)
T —ea " Company that
Sl applies
= P _ - Company does not . environmentally
3 N apply BAT Tk ¥ beyond
£ =) % =) N [ BAT
< E ulg E ufgole 0% = =
< b= 7. - 5 A 1)
2 S o8 LA [ L) o
] ¢ LAY 2
£ s DRI ORI
€ s E o«
@ '3 < . < LI
£ v Ww 8w T W 8 . Tl o
8 Gl P, & et v H . e o
e’ K et 7, ol ¥ o, o LA
5 % J < o c K eOR] '
2. o s = S s ., o Lo o
£ Y 8 i ) 8 8
o Poy0 £ o, E ¢
o D [T uw "...
u
? a\ ¢ s e T e w & T\ 4 s 3 w
Coipany T2 N+ s ¢ 1 8 2w
Company Company
EQS EQS EQS
(Environmental Quality Standard) (Environmental Quality Standard) (Environmental Quality Standard)
(Step 4) (Step 5)
n W
. )
=) B — -
S of, L& 3 o
A I : A
§ (&0 & .': e |80 | o,
= 3 .
A » ,- h‘ .% ] U .: oD
;:; . WY £ BAT-AEL(02~09mg/1) ot e
o . o
§ DT W 2 DO} A
o L8 S . RO P
& ™ DA ) - e o o &
2 o Lo, o 5 [N ", oo,
£ K 2
w * E
w
w

©
P S N R T T T T T e R S
Company

Company

EQS
(Environmental Quality Standard)

Fig. 1. Methodology for Determining BAT-AELSs.
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Fig. 2. Outliner range.

518715 A7) flste] 99% A= F1tol| Al o]
AYZk (Outlier)S A 23+ tH(MOE and NIER, 2016a,

452 919 vlagt AL 18 AA 7]
AZPA AN HEEE 0GB A
2 oExeoz YdBT ofF B

Azo) BReT BERNE 78T ool A2

ol 3ke] WMBHGHE Tt ojuf WIS 99% Al

THL A SACIAE BATAELS] 9IS A
913 SFeat e g A9
AV skl A BRAAY 59
BEAdol ohe AmE HUSHL, e e vl
P oA ARt ot Ouliend At &, 44

qagel B9 NESEI1EE 10% v]e 234
4y e 87IEe HULOR AYshy, 4
WENSI1EE 10% ol 22T F3E HE7H87]
ol A8EYct Sk YA EE B Hol
AyHon YA g AR TN AAtE
7% QAMESES) FEA HALTHMOE and
NIER, 2017a, b).

SHERE VS A AEd S8 AP
AFg3e], o)k Outlien & AT 428 T F 2

p

=
e ox

ox it oXx

Selection of target facility and
Investigation of basic data

———

BAT-AEL classification system
setting

———

Investigation of emission status |——

—
Evaluation of suitability of data

———
Outlier of BAT-AEL

—
BAT-AEL conclusion

——
Appropriateness review BAT-AEL

Collecting
information

TMS, SEMS, Poll,
Non-continuous
measurement data

Applying permission
standards

Fig. 3. BAT-AEL setup process.
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Fig. 4. Classification of Waste Incineration Facilities for the BAT-AEL.
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Table 1. BAT-AEL of the Waste Incineration.
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Category Pollutant Facilities When to install Unit BAT-AEL Emission
standards
Before 2014 2~20(12) 20(12)
More than 2 ton/hr Since 2015 10(12)
Before 2014 2~30(12) 30(12)
~ 3
Dust 200 kg/hr~2 ton/hr Since 2015 mg/Sm 20(12)
Less than 200 kg/hr B? fore 2014 40(12)
Since 2015 20(12)
More than 2 ton/hr 3~30(12) 30(12)
Municipal waste Sulfuric acid 200 kg/hr~2 ton/hr ppm 3~30(12) 40(12)
Less than 200 kg/hr 50(12)
Nitrogen oxide More than 2 ton/hr m 19~70 (12) 70 (12)
g Less than 2 ton/hr pp 33~90(12) 90(12)
Carbon monoxide More than 2 ton/hr n 4~50(12) 50(12)
Less than 2 ton/hr PP 10~200(12)  200(12)
Hvdrogen chloride More than 2 ton/hr - 1~15(12) 15(12)
ydrog Less than 2 ton/hr pp 1~20(12) 20(12)
Before 2014 2~20(12) 20
More than 2 ton/hr Since 2015 10
) Before 2014 5 2~30(12) 30
Dust 200 kg/hr~2 ton/hr Since 2015 mg/Sm 20
Before 2014 40
Less than 200 kg/hr Since 2015 20
More than 2 ton/hr 2~30(12) 30(12)
Industrial waste Sulfuric acid 200 kg/hr~2 ton/hr ppm 2~40(12) 40(12)
Less than 200 kg/hr 50(12)
Nitrogen oxide More than 2 ton/hr m 36~70(12) 70(12)
g Less than 2 ton/hr PP 47~90(12)  90(12)
Carbon monoxide More than 2 ton/hr m 4~50(12) 50(12)
Less than 2 ton/hr PP 14~200(12)  200(12)
. More than 2 ton/hr 2~15(12) 15(12)
Hydrogen chloride 1 < than 2 ton/hr ppm 2~20(12) 20(12)
Before 2014 2~20(12) 20
More than 2 ton/hr Since 2015 10
Before 2014 5 2~30(12) 30
Dust 200 kg/hr~2 ton/hr Since 2015 mg/Sm 20
Before 2014 40
Less than 200 kg/hr Since 2015 20
More than 2 ton/hr 2~30(12) 30(12)
Designated waste Sulfuric acid 200 kg/hr~2 ton/hr ppm 2~30(12) 40(12)
Less than 200 kg/hr 50(12)
Nitrogen oxide More than 2 ton/hr n 26~70(12) 70(12)
€ Less than 2 ton/hr PP 53~90(12)  90(12)
Carbon monoxide More than 2 ton/hr m 4~50(12) 50(12)
Less than 2 ton/hr PP 20~200(12)  200(12)
. More than 2 ton/hr 1~15(12) 15(12)
Hydrogen chloride ¢ than 2 ton/hr ppm 1~20(12) 20(12)
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Table 1. Continued.

 E AL S BN EE:

Category Pollutant Facilities When to install Unit BAT-AEL Emission
standards
Before 2014 2~9(12) 20
More than 2 ton/hr Since 2015 10
Before 2014 3 2~21(12) 30
Dust 200 kg/hr~2 ton/hr Since 2015 mg/Sm 20
Before 2014 40
Less than 200 kg/hr Since 2015 20
More than 2 ton/hr 2~9(12) 30(12)
Waste sludge Sulfuric acid 200 kg/hr~2 ton/hr ppm 8~21(12) 40(12)
Less than 200 kg/hr 50(12)
Nitrogen oxide More than 2 ton/hr m 20~60(12) 70 (12)
€ Less than 2 ton/hr PP 9~60(12)  90(12)
Carbon monoxide More than 2 ton/hr . 4~50(12) 50(12)
Less than 2 ton/hr pp 6~200(12)  200(12)
. More than 2 ton/hr 1~13(12) 15(12)
Hydrogen chloride 1 ¢ than 2 ton/hr ppm 3~16(12)  20(12)
. Before 2014 2~20(12)
More than 200 kg/hr Since 2015
Dust mg/Sm’
Before 2014 2~20(12)
Less than 200 kg/hr Since 2015
. More than 200 kg/hr 2~9(12) 30(12)
Sulfuric acid Less than 200 kg/hr ppm 40(12)
Medical waste
Nitrogen oxide More than 200 kg/hr m 33~70(12) 70(12)
& Less than 200 ke/hr pp 50~90(12)  90(12)
Carbon monoxide More than 200 kg/hr n 18~50(12) 50(12)
Less than 200 kg/hr PP 18~100(12)  200(12)
. More than 200 kg/hr 2~15(12) 15(12)
Hydrogen chloride 1 than 200 kg/hr ppm 2~20(12)  20(12)

2:(Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V ¥ 1 3}3+E), ¢}
o] 2413} F8(PCDD/Fs), (=Y oH(NH,), Hl=a],
PCBs, PAHs, 0]AF}4 4 (N,0)0] TH(IPPC, 2006).
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ThH(IPPC, 2006).

EU HA7H871% 71249 +d 2 d98d JA7H
71 AAMESE FES F AR 1IFE, FH A
& 85 (BOD), pH, 2 9 1 35t&(Hy), 7H=w
2 3 SR (Cd), gE 2 I SR (T, e 3
SHHE(As), & % 1 SgHE(Ph), 38 2 1 SFE
(Cn), 78 9 2 3AFHE(Cu), YA 9 T 3H5HE (Ni),
otd 9 I & (Zn), FEE 2 1 3HHE(S), 2T
E 4 3 315HE(Co), B2 9 1 SFHE (Mn), Bl
2 I BRHE(V), 74 9 I BREE(Sn), thol &l
F&(PCDD/Fs)oltt. ) 7] 2ZAde 380

AEde 72 AdRIA HeFEAdE AA



#H7)& 22 HA7H71 A

== A 2
=TT

(BAT-AEL) A% 153

Table 2. Items influencing the likelihood of exceeding the ELV and the consequences of exceeding the ELV.

Items to consider and

o . Low level 1 Medium level 2~3 High level 4
corresponding risk scoring level
Items influencing the likelihood of exceeding the ELV

(a) Number of individual sources .

contributing to the emission Single Several (1~5) Numerous (>5)
®) Stab{l l.t y of operating process Stable Stable Unstable

conditions
(c) Buffer capacity of effluent treatment Sufficient to cope with Limited None

upsets

(d) Treatment capacity of the source for
excess emissions

Able to cope with peaks

(by dilution, stoichiometric

reaction, oversize, spare
treatment)

Limited capabilities

No capabilities

(e) Potential for mechanical failure
caused by corrosion

No or limited corrosion

Normal corrosion,
covered by design

Corrosion conditions
still present

(f) Flexibility in product output

Single dedicated production

unit

Limited number of grades

Many grades,
multipurpose plant

(g) Inventory of hazardous substance

Not present or production
dependent

Significant (compared to
ELV limits)

Large inventory

(h) Maximum possible emission load
(concentration X flow rate)

Significantly below the ELV

Around the ELV

Significantly above
the ELV

Ttems for assessing the consequences of exceeding the ELV

(i) Duration of potential failure

Short (< 1hour)

Medium (1hour to 1 day)

Long (> 1 day)

(j) Acute effect of the substance

No

Potential

Likely

(k) Location of the installation

Industrial area

Safe distance between
residential area

Residential area nearby

(1) Dilution ratio in the receiving media

High (e.g. above 1000)

Normal

Low (e.g. less than 10)

R steg 7M7Y AAMESES AlA
3}1%] 9F=thH(MOE and NIER, 2016a; IPPC, 2006).
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27t AA7HE7I71EA 20169 Y85 st 9l
4Yth(This work is research result by 2014 prepare
Reference Document on Best Available Techniques for
the Large Combustion Plants and Waste Incineration
and including Reference Document on Best Available

Techniques for the Waste Incineration in Korea 2016).
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