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Applicability of Industrial Waste Management Evaluation Model (IWEM)
in Korea

Dongwon Park' - Nam C. Woo'* * David Chung?
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ABSTRACT

Selection of appropriate liner type would be the most important factor to prevent groundwater contamination by leachate
from waste management site. This report introduces the IWEM (Industrial Waste Management Evaluation Model)
developed by US EPA to evaluate the potential pollution of groundwater under the waste management unit and to suggest
an appropriate type of liner, and provides with the results of IWEM application to a coal-ash landfill site in Korea as a case
study. IWEM uses a standard method using a database, a decision-making process based on site characteristics, and the
user-friendly input-and-output system. Authors evaluate this model to be applicable in Korea provided that the database is

replaced into local data.
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Fig. 1. Modeling process of the Industrial Waste Management Evaluation Model (US EPA, 2002a).
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Table 1. Results of the IWEM for various contamination criteria for the landfill of Y coal-based power plant
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Column tests No Liner Composite Liner No Liner No Liner No Liner

TCLP
Field measure No Liner ~ Single Liner -
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No Liner
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IWEM %7} 27}, d3A 359 55 V=5 MCL Wt At gk EEEw 9902, Rlutlde s
/EoR BNV, Tl SRS ANF AR $YD A 4 kel o TS o S
Tallahassee 2 West Palm Beachs AlHsl= 7%, X , 740“"1': ]EEH/}]' 12

A1) AFAE B 2GR (single liner) ooz AX]

Sloft Al W) Aeflge] st 7IERn W AR

BT A ARE SRl 2217 2 A

A} s MCLE Hlalghepd, AV X1 A

XJe}A] e Aol = BRI (non-carcinogenic) 543

£ Y] gl Aoz HrlER oL}, MRk Exdo T
3]

s B3] ula Rl el 23 215l composite
liners) ole] AHo] B Aoe W/ lEIT). vlet
oz Hek Az TCLP ARS B w29 Zoe

vl MCLe] 7153} vlwshd, 5 713272 ofH A
Ao M= iF?ZHﬂ o= Fallde] §hes Hola e
wh, B3l 715 EPAY] TAIFE A 9ol vl
2ol gt OJ%jH AR B ZeA] o) el dHlE Al
Qrelar ot =l HeE 7IES vlugPde s st 4
Foll=, 2318 W f=9] ffaldo] A= vl b
FA] o] AnlE Bt k.

IWEMS ©]&3t %7} 7;33’4%
T 2743 J—qul'gia LEH J_r

3, RE 542 7]

8 A8 TCLP A&

_40

wje] Aol thE 8717 theirte Al A
7h B8 g B AR Ao s E 393 8739
P A28} T 5 Y ANST Uk

J. Soil & Groundwater Env. Vol. 17(1), p. 1~7, 2012

ville A|ellA], BIA& lrﬂﬂ EPAS] VA= 471
7o) =58 7Pl AREEEZ, MCLolY 5u] H=
£ 7IF Tl HuE o] FEE] WS 7] 857
s & ?‘;E}(Table ). AgFEoZ 5 SAsAS
i3] O ¥ ¢ e AR S ANEAl E
gk 719 239 Aole TFF 0= Aekr FAES
AEADRRE ] AEgol kS um Q4 283}
ug2, ZAF B2)9] afEA ] & 93RS v Eok(Table
2). wEbA] 2 AFelA /\lf‘fé.zi_i B7RIAE 67l A
X1°“°1W’: z} CA]PJ 54 Zpolell o3 vkt Axprt

H

[

4. 11

U] 4kde] wew ) 4k w7 e AR XEH o
2 o olwre] siuE dA 2 Aot} o]k w7
oA, H7E HEAAE] Az A dACANE 2
511 FA)ef AJAde] )= dids] F8s5kA Ho

u|= EPACIA ARESEL & IWEMY 79, o
2o s 7 ok

H71E HEAEe] #el9r) Wyes, 7] 75H b

—4



olfHo|~E F3 FEShE WY Ay EEolge
= ]H /\]g]/\oi gll:_ A= =3} z,: 3/1‘:_ HPH O

Ty o] WS el A88kr] FlsiMe theel At
G=oll FolsloF gt

AT 2 7SIl i it W5 al
et 1 g7 Aapt gk g glef 3% B S0l
et 23t 715 A1S8] AdEslioR dt.

« IWEMOl WP 7194k = vi=e] 54 =0 tigh
Apgolet, webr o] ZeIaghs FfolM ARgskd
W A9E AER 71FAEE gEs) 209 W
o] HolEulo)zel ds) Folof s AHT
NE W AAE DS F UE Aol

« BE RdFelX v o)A, IWEMS] Fa4%
Zgshe A9 EAo] A& AU o= 4

E WAl meld Avle) AR H9Hr.

by

o
X,
il
2

gay3] olfsl EAIHNES IWEMS] dloJEjuo]2 1l
o] MS Access 9} 58k=|o] o] Lo|s}7] wjiTol| =t
Wy oy Y] sk FUE 2 Asl2 & 83
ARE 53 AT T A9 ts Hsiax= Lyt
2 ARgo] e ZEado] H 4 S Aol

A AL
£ d7e IHEETskde] A4141(2010-8- 2037) ><l
°F FRPHAFUC. FF2A} AR T B F
21 Y SEERA IAREA e E WF%%‘%E}

57} R (IWEM)S] =] 284 4 7

51

1]
K
Mo

7%, 2011, JebAlst EARG £30) B9 874 Al 8
7gkst gk, SIS SIS 11-1480523-
000821-01.

Butalia, T.S. and Wolfe, W.E., 2001, Utilization of ohio coal
combustion products, International Ash Utilization Symposium,
Center for Applied Energy Research, University of Kentucky,
Paper #75.

Li, L. and Benson, C. H., 2009, ASSESSMENT OF THE
ROADWAY MODULE IN IWEM VERSION 2 (BETA) Final
Report, Recycled Materials Resource Center, University of Wis-
consin-Madison, Madison, WI 53706 USA, RMRC Report 09-
03.

Swaine, D.J. and Goodarzi, F., 1995, Environmental Aspects of
Trace Elements in Coal, 1 edition, Springer, USA.

US EPA, 1991, MINTEQA2/PRODEFA2, A Geochemical
Assessment Model For Environmental Systems: Version 3.0
User's Manual. US Environmental Protection Agency, Washing-
ton, DC.

US EPA, 2002a, User's Guide for the Industrial Waste Manage-
ment Evaluation Model IWEM). US Environmental Protection
Agency, Washington, DC.

US EPA, 2002b, Industrial Waste Management Evaluation
Model (IWEM) Technical Background Document (http:/
www.epa.gov/osw/nonhaz/industrial/tools/iwem/). US Environ-
mental Protection Agency, Washington, DC.

US EPA, 2008, Test Methods for Evaluating Solid Waste, Phys-
ical/Chemical Methods, Document no. SW-846. 3rd Edition. US
Environmental Protection Agency, Washington, DC.

J. Soil & Groundwater Env. Vol. 17(1), p. 1~7, 2012




<<
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


