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Abstract

The process of evaluating and selecting the best available techniques presents various characteristics for each country. In the
case of EU, BAT is selected through TWG meeting after first screening, mass and energy balance, impact assessment and
decision support process. Korea has proposed four principles to select BAT that can be carbon neutral for each environmental
infrastructure in order to reduce greenhouse gas emissions. In order to evaluate and select the best available technique, it is
necessary to differentiate the method according to whether it is a technique generally applied at the current workplace, whether
it is a single technique or a combination technique, and whether it is a technology technique or management technique. In the
case of a single technique, it should be evaluated whether it is a technique applied in the workplace, excessive cost, superior
environmental technique over BAT, and secondary environmental pollution. In the case of multiple techniques, it is necessary
to examine whether the emission standards are met and whether the pollutants can be treated at the same level as BAT. In the
case of BAT candidates for management techniques, whether or not they contribute directly or indirectly to lowering the
emission level of pollutants can be an important evaluation item. In the case of environmental techniques that are not generally
applied in the workplace, it is recommended that the following 8 steps be carried out, including those prescribed by law. In the
first stage, the list of performance evaluation factors is listed. In the second stage, the level of disposal of pollutants and the
level of satisfaction with standards are listed. In the third stage, the environmental evaluation elements are listed. In the fourth
stage, Is to list the economic evaluation elements, step 6 is to list the pollution and accident prevention evaluation factors, step
7 is the quantitative evaluation of the technical working group, and step 8 is BAT confirmation through deliberation of the
central environmental policy committee.
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Selection of scenarios
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= Multicriteria decision aid
+ Sensitivity analysis

Fig. 1. The proposed cross-media assessment approach for the determination of the BAT.
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ZA}7} o] FO]ZTHNIER, 2003). £AMEH 71%0°] EUY Hl& FHRI)& U HFEAFL TWG AE/EY F9&
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Table 1. Detailed BAT analysis items of United Kingdom

Division Detailed analysis item
Step 1 Description of scope - Description of purpose
P and technique - Candidate technique
- Atmosphere release point - Wastewater Temp.
- Air discharge list - Wastewater pH
Step 2 Emission list - Wastewater final discharge location - Energy consumption
- Wastewater outlet - Raw material
- Wastewater discharge list - Waste list
- Related environmental evaluation - Water impact
- Local environmental evaluation - Water impact review
- Atmospheric impact - Water impact modeling
- Atmospheric impact review - Water impact modeling assessment
Emission impact - Atmospheric impact modeling - Visual impact
- Atmospheric impact modeling assessment - Ozone generation potential
Step 3 - Soil accumulation of air pollutants - Global warming assessment
- Evaluation of waste
- Summary table
- Short term air substance graph - Long term water technique graph
Grah - Long term air substance graph - Long term water pollution substance graph
P - Long term air technique graph - Global warming substance graph
- Short term water substance graph - Waste effect graph
Step 4 Environmental impact - Appraise the technique
P assessment comparison - Ranking the technique
- Capital cost data - Total cost
Step 5 Cost - Operating cost data - Technique cost graph
- Annual cost graph
- Selection of BAT
Step 6 BAT . .
P - Summary of technique evaluation
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Fig. 2. BAT evaluation method in USA.
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Table 2. Assignment score by evaluation item of carbon neutral BAT selection criteria

Items Evaluation items Assignment score
. Annual reduction quantity per 1 kW installation (tCO,) 30
Reduction effect -
Total score of reduction effect 30

Environmental impact

Installation of facility

Operation of facility

Environment
Second pollutant generation 6
Total score of environment 20
Domestic technical level 20
Technicality .
Total score of Technicality 20
. Cost benefit analysis/NPV analysis 30
Economics
Total score of economics 30
g gt dAE £ e Aotk EF, HFHe= £ 2417t 4A &g Aotk ol AFE ¢ Z2H
BATE A48T Aldl Al8l4 & T3l =5H7I=E oH, 5 Eves F3FQ #d WA= AE-AEA A YA
AZFHA AgsE S 2HH7 = Sk S AHEA @7t 2ed 29 EAE Holof & ALR
320+ 201749 SHEFAYA =T A Bl wet BAT vt webA BAT B7HAFE S dsiAe A& 4t
o] B7kek Aol o 712Mgol FEEH ok & Aelth o] el ojof & Aeolrh
o7 met gFst FE7AY dAAE AXNA &
1% APHog BEJF AT F Qe JHeE as 32.1.12. = Hgo] 285 FF7E7IHEAA oF
" Aol 2o + = o, B wExe ois BAY FEe AR A, AEFRT 5 o
g7l S8l Agd dgstedd HE&xE oY Jo= G aansol ZRH o] dEFHLRE Hristy] oEe
waHh oyl EUdA g 2ol ﬂ&z—ioi BATE 483 folth weEhd A A ARAZNA 54 FE W
o A ExXE xodsto, AELE AT AF AR S A& e AL 2gH&S AU 5 Jx A
#d FIA 59 AteA e % J——é—%}cﬂ dgshe Aol de AU 7] dEd g FFEHVIES H&sta
HEAE Aog gddnh ATk Hopok & Ao woET
2 =idAs @A ALdZddA H&sta e &8 stAlEE AUAA F=g HEo] 2eHE dFBYH
7183 HEHA G 7HeR Yo A¥Rrgten) 53 & BATOA A&Jstedof & Aot H&o] Bo] 28HE
WA AAE BATE vt of aejsfof & AHHES 7w 54 #2878 HE&2 AdZ TR, AFYH, A
o7 BAT H7FAEE A% 712420 Ad 2 HES dg A A, ArrEd, 44T A9#E7IE 5 °
Akl Baz &gttt BAT 7 2 43S 9% AAH F A wEA FHEE F Us Aotk
A MEEE a-kedd AAISAT olFg T AUES AT AFE SET FFl
et AdH R HEHE AoR ARG durdog A
321, B AlAEOIM HE3tD U= E 1YW &g - ‘31“ Argoltt. 3, Fig. 39 SR dEAE]
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32111 BY 9%, BFTEY AGZNAN gFEE F
S Qe BARYHAA A -
A FUldA sde 4T EE AMGZEY FFHE ®OT Exclusion of
718l A ARE HEIYS o HFE AGZAA F o MT expensive
&3t Sl SFHFYVIMES BT BATE Hotx: Fadd technology
Aoz dgdth drlds gy AARAEG FE3 ok OOttt
g Aot F ol Aol dFEY AFZNA A&t 5 | MT:Managementtechnology
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w7) QAL AN “QuH ozt Bl <gREr A Pollutant removal
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Fig. 3. Meaning of best available techniques.
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Fig. 4. Exclusion of emission data from companies applying environmentally friendly techniques which go
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Journal of Korean Society on Water Environment, Vol. 33, No. 3, 2017



354

HiRE

4 N 3\
Type A a + b + d + - -
——— ’
/ A + b + C + _}
A + B + C + -
A + b + C + -
Type B
a + B + C + -
a + B + C 4 e - -
\ a + b + C + _j
|\ J
Fig. 5. Types of complex environmental management techniques
(capital letter : BAT, lowercase letter : non-BAT).
7 AT arbiCe] Xl omF @B Aol
St setZlMeZ w/ol 2 4 13 BATY 7lse T3
Ache o] 2FL YA B AotE AFee Aotk
HA o]d gEsET @387 E BATE & F 3=
ol WE REe AYAAFY AbETIES BEe,
FEG W go] 208X GO, BAT o4 $5% #7
Aol ohd A%, EF 243 BFPL ol o
Hebe 2718 WAAde A2 glo] Az ¥& 84
27NN EQF F2029 A7 /b5 SE BAT

2 P E dloF & ez dAgHh dukstd BAT/F &
A 7ol dETe B2 §1oH, BATZE obd 7IH(®E
£ BAT$ BATZ} ofd 7[WE ZA)EY 24 OﬂEHﬂ
BATY B5 ol 59 2982 A7 =& 338 &

F= Uedthd 24 9] BAT o|7] w&o|th oot o
BSde vz &g SF#e 7ige 2% FE7E oy
T FHoZ o]0 A YEATL AAH oF & Fo|th

3.2.1.3. 7|&7|Y ole| &AE2|7|Y

A&, GAAE F 71€71¥ ol ARIZAA SHE
A WEFES UFEY A AFHeR VY BE oY
AFEEFFEE F #EVIH)S EF BATE Hotop & A
ojty. o]F ol AIFEL WHoR QHEMEFES UF
=t 7RAARD A3 UdehdA g = Atk OddE
BTl 3FHoE eguETEs 5] A9 499

PLAEolH HEHoE eguEs
mj &l BATC i%‘f‘lﬁok g A

3.22. At
BEI|H

3.2.2.1. 1EHA -

BAT X739 A BAIZE FH BAT 7|Ho] dZelA
£ A7 e A7t 8T 24 F YR UAF
ATt sfvkstd @A) AR Zel A °’HWOE Z*%Eli
= Ol—;q o} '&]ﬂ- z%_g./\].g;ﬂy]. oh;]._:—_;
et = FF FEo] Foixo] A
o] At AL Yv|sy] gEolth
=Z RO HLO /\ o]q_‘_

techniques) 2 T&5= W
B AeAd AT AL i

Aol B

4% Grleso| 225t

50 ila}
o 2 N 4y &

[e]

L

,d
oy 4
2

op

{12

;%

Coor X

~

rIr

;O

_/":
% fYle
et
=

< (emerging

l

O,

N e o X
fo 4 r®

2H=H
ERS Azet=y o= AR FIH}
of & RAo|ty. & BATZ 437 I8
a7t 0123010]: st £ Al24
9 WEF AL aPE )
T3k ITHMOE, 2015).
T8 71&718e
u %73_&37]@0] Zzve] rtE7IE 23
A Table 3% o] o= A=) A% H(5H)

=2

AS$ BAT &
g2 the
Ay z

el =
KoN
=

Table 3. Exemple of pollutant reduction level and satisfaction with permitted emission standards (Technology)

Pollutant reduction level and satisfaction with permitted emission standards

EMT Dust Hg
PES (ng/m’) RL (ng/m’) TE (%) SS (%) PES (mg/L) | RL (mg/L) TF (%) SS (%)
A 40 100—70 30 57
B 40 100—50 50 80
C 40 100—30 70 100

*EMT (Environmental management technique), PES (Permitted Emission Standards), TL (Reduction level), TE (Treatment efficiency), SS

(Standard satisfaction)
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Table 4. Exemple of Contribution level for pollutant emission reduction (Management)

Contribution level for pollutantemission reduction
Dust Hg
EMT
PES DC IC PES DC IC
(ngm) | RL (ugm’) | C (%) | RL (ughn’) | C (%) | (mg/L) | RL (ughn’) | C (%) | RL (ug/m’) | C (%)
A 40 100—75 53 100—90 44
B 40 100—70 57 100—85 47
C 40 100—65 62 100—80 50

*EMT (Environmental management technique), PES (Permitted Emission Standards), RL (Reduction level), C (Contrbution), DC (Direct

contribution), IC (Indirect contribution)
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Fig. 6. Conceptual diagram for BAT evaluation and selection.
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