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Abstract : This study was carried out to measure atmospheric environmental improvement effect
and estimate its social benefit of thermal power plants through Environmental Impact Assessment
(EIA) for quantitative analysis about operational performances of EIA. In this study, ‘EIA outcome’
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is defined as whether or not the system is implemented, therefore, environmental standard to be
followed by each project and consultation contents were compared. In total 60 cases of thermal
power plant construction projects that have been consulted over the past 10 years since 2010, major
air pollutants have been significantly reduced after the implementation of EIA. The PMo reduced
annual 3,745 tons, NO: by 74,569 tons, and SO: by 37,647 tons, which were estimated at
approximately 240 billion won~5 trillion 967 billion won per year for social benefit. This means the
total cost of power plant operations will be cut to 7 trillion 192 billion won~178 trillion 994 billion
won over a 30-year period. The reduced amount of air pollutants emitted by energy generation
facilities across the country is worth 50%, and its economic value is larger than the annual Current
Health Expenditure in Korea. This is meant by the fact that all projects are subject to uniform criteria
under the existing relevant regulation, but that each project plans are optimized according to the

characteristics of target areas and projects through the process of EIA.

Keywords : Effect of Environmental Impact Assessment, Consultation Standards, Social Benefit,
Thermal Power Plant, Emission of Air Pollutants
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Table 1. Definition of ‘consultation standard’ in "Environmental Impact Assessment Act,

TENVIRONMENTAL IMPACT ASSESSMENT ACT Atticle 2 (Definitions)

5. The term “consultation standards™ means standards that a project implementer or the head of the approving authority
agrees to apply to a specific project with the Minister of Environment, since they find it impracticable to maintain
the environmental standards under Article 12 of the Framework Act on Environmental Policy or to prevent
environmental deterioration merely by enforcing any of the following standards in an area affected by the
implementation of the project:

() Standards for the quality of discharged water under Article 13 of the Act on the Management and Use of Livestock
Excreta;

provision (b) Standards for permitting emissions under Article 16 of the Clean Air Conservation Act;

(c) Standards for the quality of released water under Article 12 (3) of the Act on the Water Quality and Aquatic
Ecosystem Conservation;

(d) Standards for permitting discharge under Article 32 of the Act on the Water Quality and Aquatic Ecosystem
Conservation;

(e) Standards for the management of waste disposal facilities under Article 31 (1) of the Wastes Control Act;

(f) Standards for the quality of effluent water under Article 7 of the Sewerage Act;

(g) Standards for other pollutants specified by relevant Acts for environmental conservation;

* source: National law information center, http://www.law.go.kr/LSW/eng/engMain.do, Part of the content is edited by the author
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'[ Draft phase of a plan
+ Progatc
ProfctA
ProgctB
Figure 1. Occurrence mechanism of the environmental improvement effect.
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SN a7 sk HAUSS A8k A Hth(Table 2). A& 50l LA AR AR HHA|
th29] 23} Zek(Figure 1) dof| B3t NO»2| uj&3]-87]52 50(6)ppm ©]5}0]
o s Aldo] o] YA A -foll= 15(6)ppm
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A7l ed=d e AE2 AAskaL Bl oA & 145MW] 3, 427] S-S AR A%

Table 2. Applicable Act and contents of consultation of atmospheric environment field

Related legislation

Attached table 8 “Permissible Emission Levels of air pollutants” under Article 15 of the
TENFORCEMENT RULE ON THE CLEAN AIR CONSERVATION ACT
+ eg. NO; solid fuel using facilities: less than 50(6)ppm (after Jan. 1st, 2015)

Applicable Act
(Permissible Emission Levels)

% Seoul metropolitan area
Attached table 1 “types and criteria of optimal prevention facilities” under Article 2 of the
TENFORCEMENT RULE ON THE SPECIAL ACT ON THE IMPROVEMENT OF AIR
QUALITY IN SEOUL METROPOLITAN AREA

+ eg. NO: solid fuel using facilities : less than 15(6)ppm

Contents of consultation

Consultation standards to meet the Environment Standards* to apply to a specific project
* Attached table “Environmental Standards(air)” under Article 2 of the "ENFORCEMENT
DECREE OF THE FRAMEWORK ACT ON ENVIRONMENTAL POLICY

* Source: National law information center, http://www.law.go.kr/LSW/eng/engMain.do, Part of the content is edited by the author
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Table 3. Permissible emission levels and contents of
consultation of OO power plant

Perrr‘nsglble Draft | Original Contents‘ of
Pollutants | emission conort | revort consultation
levels P P (final report)
PMio
(mg/m) 30 20 10 8
NO
80 60 40 20
(ppm)
SO,
80 65 40 30
(ppm)

* Source : EIA reports of OO power plant
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&=t Department for Environment, Food & Rural
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FTHKAIST 1998: Cho YS el al, 2006). 1
European Commission(EC)o|4 20109 7|20 2
WFAAS ek 2870912 ALSIA B8-Z 7} A
AL, o] F HiRro = SR Aol A = o) A
B4, o4, 1919 GDP 352 1jslo] &AL
Agt ghe =5&3ko] AIAIRE vt qlthRicardo—AEA
2014; Kang and Kim 2015).
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Table 4. Studies of social cost by emitted air pollutants

. Conversion value (2016, KRW/ton)? L
Studies? Features Limitations
PMio NO» SO
EC « establishment of « european conditions
(average of 14 EC countries) 23,168,685 14,094,489 12,032,073 f’rs s ke 0 « difference with the
(1995, ECUrton) amewor current time point
UNEP(Korea)® . « difference with the
(1996, USD/ton) 31,114,145 9,531,105 10,705,806 conditions by country current time point
DEFRA + applied emission
(2010, EUR ton) 4,101,960% 1,614,745 2,761,130 sources and regional | « european conditions
’ conditions
EC « european conditions
(average of 28 EC countries) | 296,100,182% | 21,124,160 20,332,004 | - current conditions « subject for transport
(2010, EUR/ton) area
Ministry of Environment 5 + domestic and current | ¢ subject for transport
(2015, KRW/ke) 285,283,086 46,154,884 37,608,836 conditions arca

1) (estimated year, unit) at each studies

2) applied consumer price index for Jan. 2016 by years of each studies

3) applied numerical means of elasticity 1 and 0.35
4) applied estimated value of electricity supply industries

5) applied numerical means of regional(urban, rural) values of PM2.5

Source: EC. 1999. ExternE - Externatlities of Energy. vol 10(National Implementation).
A. Markandya. 1998. The Indirect Costs and Benefits of Green house Gas Limitations. UNEP Collaborating Centre on Energy
and Environment.Dickens, Roald, Gill, Janne, Rubin, Alex, Butterick, Milo. 2013. Valuing Impacts on Air Quality: Supplementary
Green Book Guidance. DEFRA Ricardo-AEA. 2014. Update of the Handbook on External Costs of Transport. EC.Kang KK,
Kim JW. 2015. Reappraisal Social Cost of Air Pollutants. Ministry of Environment.
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Table 5. Subjects of analysis

Categories Contents

Environmental indicator Emission of air pollutants

Projects Thermal Power Plant

Air pollutants PMio, SOz, NO:

Period 2006~2015

Environmental improvement | Permissible emission levels
effect vs. Consultation standards

Social benefit Environmental damage cost
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Figure 6. Distribution of emission amounts of PM1o, NOz,
and SO:2 reduced by EIA for 60 power plants.
Box-whisker plots represent percentiles (bottom
of box = 25th, horizontal line inside of box =
50th, top of box = 75th, top whisker = 90th, and
bottom whisker = 10th. Closed circles represent
upper or lower outlier values).

Table 6. Total annual amount of reduction and rate of
reduced emission for 60 cases*

Pollutants | Amounts of reduction | Rates of reduction
PMio 3,745ton/year 47%
NO: 74,569ton/year 50%
SOx 37,647ton/year 46%

* assumed as operating 24 hours a day for 365 days a year

2 AHEH By H 02 PMio 47%, NOs2 50%, SO2
46%= et l H1&3-871 &3 v aLsto]
Al 712Fe] Wi &R A7kt Aot}

A A= EPEWL NO29| 7-¢- LNG 740
A A7 33,817, Ak W 4ol A A7 36,609,
71 Eo 2] B Ao A A7 4,143 A7
g LNG 9hbd A7} 287, AEk abd 47 1774 A=

g ued o 149 AE &Y A2 A
2447 LNG %’ﬁiili]— oH] oA} 2 Ao F HA
=]k (Figure 7). 7] S d=d WS 7t 2

A
= J—EJIOPO] lﬂ/l oﬂLJlZ]F' B Poﬁ%. ojefgt
whef g7 zoly Aol #|7]Eal e AR (SRF), 48
7}/\ Ho] QoA So) EahE
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Figure 7. Total reduced emissions by fuels.

TR} v Hte), ol A A7 uiE E= T
SHAEAY qFEE YA &
A7t 4,508%, NO2 162,818%, SOz 94,562F ==
ojtt, & AollA EAE A T iEFS =W
ZA W= di¥] PMo, NOz, SOz ZH2} 83%, 46%,
40%°] ot FRYS & 4 Ath(Table 7).
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Table 7. National emissions of energy industrial part and
ratios of reduced emissions by EIA to national
emissions for PMi, NO2, and SOz

. .. Ratio of reduced
National emission . .
Pollutants . . 4 | emissions to national
(energy industrial part) .
emissions
PMio 4,508ton/year 83.1%
NO: 162,818ton/year 45.8%
SO, 94,562ton/year 39.8%

Source: National Air Pollutants Emission Service data in 2014
(airemiss.nier.go.kr)

AT AEaF 7| EA o w2 201449 T 7]+
Sh=t A whAdu] e & 93,216MWolH, o=
20054 62,258MW tH] 50% 5 7He 4=oltt, o]
oF vjarste] 2 ALe] EATjAre] = X 1047t
AYE WAL fFH= F 42, TIAMWE dA $-
Uk AR 2] det Yol sidshs 2 F
AL & 4 9l 10497 AE 60719 sHEH
7} SE FFR e AA A A7 dEA bl
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Table 8. Social benefit of reduced air pollutants

Social benefit (100 million won)*
Pollutants Applied discount
Raw value rate of 5.5%**
Annual 154~ 11,090 -
PMio
30years | 4,609~ 332,669 | 2,355~170,028
No, | Al | 1204~ 34417 -
* 30 years | 36,123 ~1,032,517 | 18,463 ~ 527,723
S0 Annual 1,040 ~ 14,159 -
" 30 years | 31,185~ 424,758 | 15,939 ~ 217,095
Annual 2,397~ 59,665 -
Total
30years | 71,916 ~ 1,789,944 | 36,757 ~ 914,846

* notated round-off the numbers to 100 million won
** assumed as operating for 30 years since 2016
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