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The Evaluation of GHG Emissions in Railroad Construction Sector

. 3l0|5}2 .

OIRHET - Y24 - &olak - A&7
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Abstract According to governmental policies for green growth, the increase in the traffic volume of railroad is a repre-
sentative method to reduce total greenhouse gas (GHG) emitted from transport. Comprehensive assessment for the GHG
emission of railroad has been studied to compare the difference of transport modes just in the operating step excluded the
construction step. The purpose of this study was to evaluate GHG emissions in railroad construction sector. The targets were
some construction works for civil, track, building, and electric system in A line. The GHG emission source of constructing
railroad infrastructure was mainly the energy consumption of heavy equipments. As a result, the civil construction sector
showed more than 96% of total GHG emissions and its specific GHG emission was 2.191 ton CO,e/m. Also, the specific
GHG emissions of civil construction works were of the order: earthworks > tunnels > bridges > station. In future, it will be
required to calculate the overall GHG emission of railroad through life cycle approaches including operation, maintenance
and disposal step.

Keywords : Greenhouse gas (GHG), Climate Change, Railroad Construction
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Table 1 Classification of mobile combustion sources in railroad construction sector
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Table 2 Calculation equation of GHG emission for direct emission sources in railroad construction sector
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Table 3 Net calories for mobile and stationary combustion
sources in construction

net calories
Fuel Unit
kcal M
Diesel / 8,450 354
Gasoline 1 7,400 31.0

Table 4 GHG emission factors for off-road mobile sources and

machinery
GHG emission factors
Fuel sources
kg CO,/TJ | kg CHy/TJ | kg NL,O/TJ
Agriculture 74,100 4.15 28.6
Forestry 74,100 4.15 28.6
Diesel
Industry 74,100 4.15 28.6
Household 74,100 4.15 28.6
Agriculture 69,300 80 2
Mot(')r Forestry 69,300 - -
Gasoline
(4-stroke) Industry 69,300 50 2
Household 69,300 120 2

Table S GHG emission factors for stationary combustion in
manufacturing industries and construction

GHG emission factors
Fuel sources
kg CO,/TJ | kg CH4/TJ | kg N,O/TJ

Gas/Diesel Oil 74,100 3 0.6
Residual Fuel Oil 77,400 3 0.6
Motor Gasoline 69,300 3 0.6
Other Kerosene 71,900 3 0.6
Liquefied Petroleum Gases | 63,100 1 0.1
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Table 6 GHG emission factors of electricity in 2008
CO, CH4 N,O

Table 7 GHG emissions and specific GHG emissions with
railroad construction sector in A line
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Fig. 2 Specific GHG emissions with construction works in the
civil system of A line
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Fig. 1 Example of GHG inventory for railroad construction sector in A line



3.8 E

U 715 s Ao Add) HEe] AV A
of et wr Zshe AEs} IR T e AR
Rob ) Aol o3 A FuiE 1 e AYolt. o
vol e} e B Sepekst nlmste] WA 0
LB FABI] AT ALH o] L7Hw gom,
AVAER, ARAAN A 5 A aFse] Fg) uhE vl
Aol hgAetol B et AT MES AN T
Wl o gk @A R SR ] U 2]
}g 71F 02 o FolA 3 Qlork, Aol HAFE FA
o2 qltel AR, AGAZEA, §A BT, 7]
A 5 25 Zgd A9l HEs FR5m Ak 2
Aol AEAAL Eks MEgE Ale) 4
slol A tedl Q- bS] AAARE olgato] HjE )
SHTE AT, A e LA AL TR AL
Qb 7-]%4;(1—3] o] :]E/K]j] ] o]gH ul-)\ggl_oﬂ th EL] EE’.

_Q
o
10 o

;O
l

ok AA LAk MED e AA st B2
ope] FFW LAV MEAVNE BF > 1 > ©Y

> A =07 vkt de] 114w 9] Abgo] A
& A5 B A poke] 2AVRA wiERE A 1%
vjgtolgitt, Ae Ao r AnAddES v 714
gt o] Abgol meh 2 247kx wjEgo] T A
o2 FIFEGIE B L Ae] AlAE A= 2eke)
A kgkont, A Al AR AARERE F7HERL &
A7k izder ed 5 Qv e B ATE B
= G5 AT MAE stel ARadde] &
A7k wiEE 7R o) 23 eA o] dloE 9} dA|ske]
Aol A3 Ao gzt AP A7 F7hE o

e wofof & Zolt,

(1]

(2]

(3]

[4]

[5]

[6]

(71

(8]

(9]

[10]

[11]

[12]

Aedeolrd 2¢
AAEGL2011d 4€

H7ido| 24U HIEY LEETT

=27 H14A M35(2011E 68) 275

roh
i

izt
H
1o

o2

i

O
et

1.Y. Lee, Y.K. Kim, H.T. Yoon, Y.H. Yang (2005) Evaluation
of environmental impacts for the bogie of electric motor unit
using simplified life cycle assessment, Journal of The Korean
Society for Railway, 8(5), pp. 210-215.

J.Y. Lee, S.W. Kim, H.G. Bin, W.S. Jung (2010) A study on the
action plan of railroad industry under GHG & energy target
management system in Korea, 2010 Fall Conference of The
Korean Society for Railway, Jeju, Korea, pp.170.

J.Y. Lee et al. (2010) A study on the calculation method of
GHG emission in railroad construction, 2010 Spring Confer-
ence of The Korean Society for Railway, Changwon, Korea, pp.
2353-2355.

Henning Schwarz (2008) Carbon footprint of high-speed rail-
way infrastructure (pre-study); Methodology and application of
high speed railway operation of European railways, UIC, pp.
11-20.

Peter Truitt (2009) Potential for reducing greenhouse gas emis-
sions in the construction sector, U.S. Environmental Protection
agency, pp. 11-25.

Altern Consult and Inexia (2009) 1* Global Rail Carbon,
ADEME, RFF and SNCF, pp. 9-12.

Japan Railway Construction, Transport and Technology Agency
(2009) Environmental report 2009, JRTT, pp. 21-23.

W.W. Hwang (2010) A Study on assessment method of carbon
emission for infrastructure, Ministry of Land, Transport and
Maritime Affairs(MLTM), pp. 210-236.

Intergovernmental Panel on Climate Change (2006), Guide-
lines for national greenhouse gas inventories, IPCC, pp. 753-
780.

Ministry of Knowledge Economics (2010) Enforcement regu-
lations of Energy Basic Law: The conversion standard of
energy calorie as an attached table.

Intergovernmental Panel on Climate Change (1995) IPCC sec-
ond assessment: Climate Change 1995 - The Science of Cli-
mate Change, Cambridge University Press, pp. 21.

Korea Power Exchange (2008) Development of GHG emis-
sion factor in a power generation sector, KPX, pp. 35-36.

239), =L 011d 3¥ 29%),
159)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


