Journal of Environmental Science International
28(4); 455~464; April 2019

pISSN: 1225-4517 eISSN: 2287-3503
https://doi.org/10.5322/JES1.2019.28.4.455

TECHNICAL NOTE
227187 1% dAEES=(BAT-AEL) 4%

MZ0H - AR - atxps”
ST, DA g ek

=

- MEN - B

[

Determination of the Best Available Techniques Associated
Emission Level(BAT-AEL)

Kyungae Seo, Bae Yeon Joung", Jae Hong Park*, Dong Seok Shin, Doug Hee Rhew
National Institute of Environmental Research, Incheon 22689, Korea
DResearch Ingtitute of Green Eco Engineerig, Seoul National University, Gangwon, 25354, Korea

Abstract

BAT-AEL(Best Available Techniques Associate Emission Level) is the basis for establishing permissible emission standards for
the workplace. Therefore, it is necessary to formulate a regulated BAT-AEL setting methodology that is generally applicable to all
relevant industries. For the BAT-AEL settings, various factors should be considered such as the pollutants item, whether the
workplace is subject to integrated pollution prevention and control, whether BAT is applicable, the basic data type, the emission
classification system, and the suitability of the collected data. Among these factors, it is the most important factor to establish the
classification system for the emitting facilities such that the emission characteristics of an industrial facility and its pollutants can be
effectively reflected. Furthermore the target of the survey workplace should adhere to the BAT guidelines, even if it is a workplace that
is subject to an the integrated environmental system. Certified data (SEMS, TMS, cleanSYS, WEMS, etc.) can be used to prioritize the
classification system for the emission facility and the emission levels of pollutants. However, the self-measured data, daily logs, and
questionnaire data from the workplace can also be used upon agreement of the relevant TWG. The collected data should only be used
only when the facility is operating normally. Data that have been determined to be outliers or inappropriate validation methods should
also be excluded. The BAT-AEL can be establish by adhering to the following procedure: 1) investigate all relevant workplaces with
in the industry, 2)select workplaces for integrated management, 3)Identify BAT application, 4)identify whether BAT is generally
applicable, S)establish a classification system for emitting facilities, 6)collection available data, 7)verify conformity, 8)remove of
outliers, 9)prepare the BAT-AEL draft, 10)deliberate, and 11) perform the confirmation procedure.
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Table 1. Applied methodology for ideal data filtering

Classification Method Explanation
® The difference between the observed value and the average value is divided by
Generalized ESD the standard deviation, and the large value is sequentially deleted, and the
convergence is checked
Kurtosis Statistics ® How distribution of data is centered around central tendency
F f)nnal Test ® [f the weighted value is not an integer, use it to verify whether it is suitable for he
(Discordance) Shapiro-Wilk cumulative probability distribution of the sample and the cumulative probability
distribution set by the hypothesis
Grubb’s Test . . o .
Am s es ® Assuming that the measurement is a t-distribution, determine the threshold
(Modified Thompson . . . . -
through the inverse of the t-test distance according to the given significance level
Tau Test)
SD(Standard ® Judge the value out of 2 standards deviation or 3 standard deviations from the
Deviation) Method average as outlier
® If the value obtained by dividing the difference between the observed value and
Z-Score the average value by the standard deviation is greater than or equal to 3, it is
judged as outliers
° <3, . . .
Modified Z-Score .If 'thc'a Z value is 3 5 or more, using the median value instead of the average value,
it is judged as outliers
Informal. Test Tukey’s Method The popu.latlon 1'5 dl'wded into quartiles(l to 3 quariles) and the range of outliers
(Outlier (Boxplot) is determined using intervals
Labeling P ® [Q1-1.5(Q3-Q1), Q3+1.5(Q3-Q1)]
Method) R -
® Introduction of MC(Medcouple) concept to enable Boxplot method to be used in
one-sided distribution
Adjusted Boxplot . o
Justed Boxplo ® Provides a stable value regardless of distribution, but has a large amount of
computation
MAD; Method ® MAD(Mc.:dian Absolute Devia.ltion) 2 @ultiples base.d on the median value, and
data outside the rage of 3 multiples are judged as outliers
Median Rule ® [t is similar to the Tukey method and it is judged that the data out of 2.3 times of
the interval between the 1% and 3™ quartile around the median is outliers
oVIAIE ATThe o AR ThdskARt A=l test -5 4717} AR HIAE HEolM = Bat
o Sff=fieo] PR WA 2k Bde Ad vIER O 2 HE 2FHAF T 3REHAL HEO) FhS oA =
H(Informal Test)o] -8l 4= It Bae, 2016). Zt5k= SD Method, =3} otk 2jolE 59
P04 PUE] FR L EHS Table 1, Table A2 i ol 3 ol A9 oA Bt

29} o] EH(Bae, 2016)E = Sl=tl] 3= = Ak=2] Z-Score 5 7714 R E0] AR Itk

54 55 LAl 229 PHES A8sloF & o] =UolA Zx= 7|eA7} riE H7] 5l 57 A
t}. g WrEA AL 7HgstollA WSt 3 AV} 7R 2 A 9] 79 BAT-AELS 24
Wk ARlE FERAE e 4 5 2 A Ao ChRE o] W 2ol thsto] HESH=T 1 A
AABFAA 48 o5 ZARR= Generalized ESD, = £ Table 29]] AAI3}CE BAT-AELS =317 €5
RS BT ek Foll ekl et 7 AMFE RS 48 TMS 9 CleanSYS 5 428 2 of
el oiges B9 WA AHek Grubb's  71SAE mERALEIl AlkkERs ARE of%



F27187 1% AAMESZBAT-AEL) 474 461

Table 2. Applied characteristics by methodology for ideal data filtering(© : very good, O : good, A : moderate, x : poor)

When the Emission Emission Caleulation
Method emission range observations are observations are amount Remark
is wide biased to the left  biased to the right
Percentile A © A (@)
. Applies when there is a
Grubb’s Test (Modified
rubb’s Test (Modifie © C (@) (@) lot of data and large
Thompson Tau Test) . .
dispersion
L. Applies when the
D(St D t
LR (g e A (@) © © number of data is small
Method . .o
or dispersion is not large
Z-Score A © (@) (@)
Modified Z-Score X X X @
Tukey’s Method » A o o
(Boxplot)
Adjusted Boxplot © @ @) x
MADg Method A X X (@)
Median Rule A X X ©
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FhR4E o] of ZgARe] BERe), o] 7O
B 58 Telelsich Aol Bl 2 A% Hug
HPH O 2= Grubb’s Test2} Adjusted Boxplot B}5Ho]
7P Adsiglon, Amel 2 Bl dheiil=
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