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ABSTRACT

Land contamination has emerged as a major environmental and land management issue over the last decade. Although the
importance of contaminated land management was continuously increased and many developed countries tried to make
advanced contaminated land register system, current Korea soil regulations and policies have not been considered yet.
This study analyzed existing or developing contaminated land register system from various countries to suggest
implications of environmental decision support. Through this study, the introduction of contaminated land management
system as creating a new system in Korea needs to considerable review to the following in order to achieve the objective
through a effective adoption and operation (1) we need to establish contaminated land register system by providing a
proper legal basis before the imposition of data collection, investigation, and management, (2) sufficient examination is
required to identify scope of information disclosure and criteria, contents, and subjects of items from contaminated land

register system.
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AsHAQE Far 7]l 7F EAe] AEkar Utk (Kwon,
2014; Ministry of Environment, 2015).
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29k Bgh o] R. Aele] FA|, i B, FRAE
=

AL DR e R GHERLGE FAs}
FEAAD, EFYERAL B EGRS} Ayh EFYEx
Al W, EYed Hebuwdt 22 PgHE sl o
g duiele] ArAo] AgkEe] Qlar, Bg ofgh A}
5o REVRIE Hd 5d HEE AAE] AZPETe
et #l GRIE R eE AR e ARt
(National Law Information Center, 2015; Ministry of
Environment, 2014; KRERI, 2015).

52t wjul Al EA] T REA Al vigk AR
FTHA ARA2E o] 50 Qo] Unijle] e H
A HR FHSo] 7Fssh v By} dad FH
£ ARTEE AZST BelPAE Jold B9 e
o, 71& EXARe} QAVE Wolx Xl EFHR
#ejoll @A) ATKKRERI, 2015). Wby Ex|e] E
T BHE ARE A& AR AT
AXskE EqReh o= AR|AIAElS vidsks o]
P, d¥iQlo] EXA R E4A HRl Had
EZo] EXH ol gk JHE BaA
g+ A7} nhdEolof gt} HZoll= 7=
o EXAN wt B0 Ao F
AL Sl FAlo)7] wiiel o]2fgh Al2Flo] 75
2 7B 75 EXEE olgRe] Hile] SUiIE o=
A TH(Ministry of Environment, 2015).

webs] BA] AfF, BT uPIAlE 2] o]
EXeS A oY, EYS) oY T EYRd o
Aus AL PEARAE AFH] B4 hEels)
wi4e) 7o) AR NIHEAR slasid, odEade) =
A So) oGRA] ek ABY AAE we) 7
2 vlsio} S,

£ ATolie B3 B oy Juse 5850
2 DBt EYRHY ARAZAAIE vidsial EYL
A AAG ARE A&l AR Ash=t] wf
T T3 ARE F8E 7 e AT BT
AA 2 EGRH olgHy AlbE HEst S =94
asforst ARl sl ARS EEskalat gt ol
3l 7 ATelxde el AR B aRA] B #
d AR AAZIt FaRE, ARAIZHE Al 59
ARIE 2ARI] dA] B d olgdy] 3 d%s
D3] Fetatar, s EYRHE olgdeAl vk Al
g AEsf o ARRES Aljtelara} gk gk MEQk
BEAY ) W EGeq olgdy ¥ B@Qh vHS
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2.1.1. EYL.ERA] A=AA

nES EGREE7PE AU WA wiztel] ofsf AReA
o7 A83ldH =7lZ4 ASTM(American Society for
Testing and Materials)o| A 4%+ X174 dHE7HESA,
Environmental Site Assessment) ¥=HXAME E-835}0]
FA2] ufjul IGo| A ARAZARE Bl EY - Agkre
LS At Utk v=e] LARA A 3 T8
HES FHA= (Superfund) &2 L& 2 CERCLA
(Comprehensive Environmental Response, Compensation
and Liability Act)Z 1980 129 A1F=o] 19863 7i
AEATHUS EPA, 2013). CERCLAE E%Q GA)A 9]
7t 9 BEs), FA97) Hsh A 22X, TR
T EY - Al WA gl e @RA|] Aslel| Het
of 7AslaL lon Ededw HEd Hrel AR|AA
= W33 AASkaL ATHASTDR, 2005; US EPA, 2012).
H=oMe EY e Agkre o] fHEE A9s
oz AF FUHY 9 #Aeshe EYSAHUH Askr
SAo] gtk Wido] A7|HAY EY 2 Ask 24
o] 92 79 CERCLA, RCRA(Resource Conservation
and Recovery Act) 52 Hell wa} ASTMOAIA 43t
FAZREH7 Aol Wt ZARAL o5 Fal gHE
HolEIES ¢ = EPAdIA DB3ISI] #ejdit).

CERCLA%A = L&t ZA) fralel7ls FA= 2115
™ CERCLIS(CERCLA Information System Information
System)ol] ALY HAZ T=2Hi, FHHIZHUS
EPAY of|H]ZAN(Preliminary Assessment, PA)} E&=Z
Ak(Site Tnspection, STl &3l 715 HE, QIEH, &
A}, FIAED 55 T AR PA) B
ZAKSD) A= #8974 (Hazard Ranking System,
HRS)E 4Hgsl=dl AMS- ®ohkFig. 1). I7F-AES
(NPLYPI| S5%H FHHA= =2 03 AsldAld| ue) F+
7tEARE SO 7V, AsldAlddle Iz} 36 w
Ae Y 5485 Frieh] St a3EdE £
Sk A3} ZAKRemedial Investigation, RI), E}FFAZA}
(Feasibility Study, FSy/} gt}
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Dlmveq Oﬂ.and —> | Registered CERCLIS [—> EEmRe] —>| SiteInspection [ Hazar_d ranking —> | Registered NPL
contamination assessment system
No Further Remedial Action Planned (NFRAP)
Report to state government or relavant government agency
€« Remediation action can be possible on each stage —>

Fig. 1. Schematic of Superfund land assessment system (US EPA, 2015).

o)

CERCLAYAE 9 E 12] Aslo} pasi] e =
7ol ARE 3 2 Aste] FRAA EkES slar
A0, CERCLISIIME o] 22 S9HE F-4(Superfund
siteyell tidle] ZF AslaAd =z $313F JRE 53]
AlFeHh(Table 1). EFL2A FA] EAA FE A3}
HE(RODYHAS] @AM B sk= ARE P75
(Administrative record file)°|2} 3}aL, PG715 FH=
(1) BAAIA Bk 38, A4, (2) 3] #4
5, A4, 5248 5, 3) HE, AHA, HF 5, @)
713t A=, (5) AGTFR Fo] FRAE, (6) PP
g5, A% 2 F8AH A8E Egslar Jom A
dele] A7 He JRE SE-Eti(Table 1).

CERCLA®} =7HIAIZ(NCPRIME 371500 digh
g 9 TR, Felxx] AE T g ARRE =
TSR, 1 9] EYL Y A #d Frye] 9 e
7t AslAME XHAME B3l thETh (Table 1). CERCLA
AX= FA7IE Fde] A F ool oz HAH 7
AE 3l e, 1 9 AR g2 I7HIPAE
(NCPyl] ¥13laL Uth(Hwang and Lee, 2004). =7}
AHAIE(NCP) T8 40 CFR 300.810901% 3147120
3k ZHARE g3k, 71EEA (Confidential file);
E-A A (Privileged documents)2] 3%, 7 7}
TollA gokste] duijlo] ERIF =S M, Y
7h3 2ol 9oklE Brksst Aeole 55T 71E

sto] F7H3IE.

J. Soil Groundw. Environ. Vol. 21(4), p. 10~19, 2016

2.1.2. FRA|2H]

vl B (EPAPIA F3h= Envirofacts= #H71&
7], 74, EY 5 A ARE Agsle $ERRE
3} DBo|t}. o] ¥ EXA|(Land) F& E= H|7]1E(Waste)
i AEE falH7E o A gk H7|EE
A, A, A7, A 5 Al digk k821 fralE)7)
& ZWJH 14 (Biennial Report), B2}~ Z=, CERCLIS,
7 E AGAVel tigh 209 ] ¢ HER]
AlZE1Ql RCRA % R& 29743t B A5 E Algs=
Cleanups® 7AFo] o}, I8l “SAd(Toxic) F-2
SR HlE QWIEZ]Q] TRI(Toxics Release Inventory)
9} ‘Al (Facility) F-52] AASEZA|2E]9] FRS(Facility
Registry Service)’} EFQ233 AAste] F-83F HJRE
ASZTHUS EPA, 2015).

Enviromapper(for Envirofacts)= Envirofactsol|A] #l|-&
sle APAAARE IRk 715-S AlFeth 3P,
AtFEZE O, A, sk, 2A7E2dd A
Ao) 7hsaim, AAAn sl o] A FeHol 3
Fohe W8-S g ol 8RIg 4= ATh(US EPA, 2015).

22. 5

22.1. EFERA AAA

ZdL 1998 AW E R 5 H (Bundes-Bodenschut-
zggesetz, BBodSchG), 1999d WEIH Ao A|F
HAch AWM ESR TR (BBodSchG) °lAZMA= F
(Landerd= ¥4 7fA9] 7% T2 AFGVPIEE
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Table 1. Remediation stage and DB management from Superfund Program (Hwang and Lee, 2004; US EPA, 2015)

Stage Description Guidance DB
Discovery Confirmation of hazardous land ©)
CERCLIS Registered CERCLIS
.. . . Site Assessment

PA/SI Preliminary assessment and site inspection D, @ Documentation Online
HRS Hazard ranking system ®

. . Superfund NPL
NPL Listing Registerd NPL @ Assessment Program

L Lo - Superfund Cleanup
RI/FS Remedial investigation, Feasibility study ® Level Database
ROD Record of decision ® ROD System
RD/RA remedial design and acition @
Construction Completion Cleap up termination @
Long-term response assessment
. . Operation and Maintenance Five-Year Reviews
Post construction completion Institutional Controls ®, © Online
Five-Year Reviews

NPL Delete NPL Delete
Reuse Land reuse or redevelopment
Administrative records Superfund Record Center
Citizen participatory and records open (5)

@ Guidance for Performing Preliminary Assessments Under CERCLA,

@ Guidance for Performing Site Inspections Under CERCLA,

(3 Hazard Ranking System Guidance Manual.
@ NPL Characteristics Data Collection Form

® Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,
A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents,

Close Out Procedures for National Priorities List Sites.
Comprehensive Five-Year Review Guidance,
Operation and Maintenance in the Superfund Program,

SISIEICIS)

uperfund Community Involvement Handbook

Jolsiiont, Hol APEHEA EYRSE g 7A414
¢l X} Y9 oFE ek Tl PHRIEIT
(German Federal Ministry for the Environment, 2002).
A ET o AAIZQD 8ol EAA dom kx
ERIHIZEZR T AllE B 5850 EYHS
e 200030 APEATE FL] EHS F45 A
32 @ol] o|#:s}ar TtHHwang and Lee, 2004; K
water, 2010).

=Y EYHTHAME LATAE HA H7IEHHA
(Former waste disposal site)’$} A 2FEE55A] (Former
industrial sites)’® 28] Tl web Yul=rio)
Al Azret HElE o IE 5 Ue A71Y 7 EFY o
7 FAE 9ol IR FrlEts AR dRAR
et Tt} &, EXe S FA|(Altasteny= TR
iR B AHAEA] T o] ERlE FReh 2

Final Guidance on Administrative Records Selection CERCLA Response Actions,
S

7Fs7dol e BAARRIEA, 54 B fElEd TR
Al 2] 52 AR LEHAZ 55 (Altlastenkataster)S}
of Fejelar tk(Kerth, 2014). AN EFATZE (1)
BAolgzALE sl T2, (2) gAFRA

(Exploratory investigation) % @ZAH(Detailed investiga-

tiony’} ol Fo Xl 7R, (3) HPPHAE 2
AZSd, 2182 HFTAR o] Byt o]Fo
A3 JATh(Fig. 2).

FRolEA AR HIRIME A8E Bl AUSTA|, &
A AJEA] T 290] = HAE RISk Aiw
A% F FFAR 55 o83t HAREH o7 A
AEE ERISHAY, dF2AF B AREFAL 55 B3l ©l
FojXith, RAL B g EARE HEPH 32(§ 3)
TAEO] O™, “Trigger values7} Al S 274
sto] @ o] st AAAAE L AAs FYA}

EX

ales
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Suspicion of
Contaminated Site

—<

Registration of
Suspect Site

Immediate measures
toward off hazards

Supervision by Authorities

Immediate measures
toward off hazards

Risk based -
Assessment
Supervision by Authorities

Immediate measures
toward off hazards

Supervision by Authorities

— Contaminated Land or Site Self-monitoring

REonIorC e
Land or Site

Fig. 2. Schematic of contaminated land registration process in
Germany (German Federal Ministry for the Environment, 2002;
Kerth, 2014).

Supervision by Authorities

(Responsible partyy’} AHZALE sfjo} sitt. A IH
AE A (for transactions of potentially contaminated
sites)& ] BE-A1ZAH(Exploratory investigation)E A5}
3 YAE o} dukx oz wo] AA|F A it}
(Hwang and Lee, 2004). °]& LGEAE s ¢
3t 59U EYRIY o2 E 112 ‘A E= oA
EY HAE It 4= QUK(The regions can regulate
the identification of contaminated sites)”Z TFI3IL S
a1, =Rl HIA~ERH F0H)e] EUHTH A7%, 8%,
9Zo|Me “HPI|Hol M= ERIS 3 (7Z, The res-
ponsible authorities(Lower soil protection Authorities)
organize the identification)”, “HAH A= LAFAE
YJ5=3H(8F, The responsible authorities administrate
a register of contaminated sites)”, 12|31l A3k |Hol| A
= ARE FAF 7|Fol| o]H:IITH9Z, The responsible
authorities transfer the informations to the state agency
for nature, environment and consumer protection)’&}al
TAEe] WA ZAE vpEstar Atk (German Federal
Ministry for the Environment, 2002; K water, 2010).
ERERIHIEEZR Fo] Q@R SEPRAE= 1) &
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A AHES - FARA], 7FA, AA[ARSHA),
2) #ARA] A g (TAlolE, AEDS, Al T2t
3) AGAEA7E oo} gtk T3 E 297
A SEARS] HAEAE v 2o] FESE Class
18 o¢- I L) QIRAZ 5=, Class 2(2
Ao Ao e AR LERA] BFol| FAlst] FA] Hf
F, AARIA JRE AFele 852 &85l Class
0L EH e TAIE A Rt SAITE Foll w
2t el 7ES sl e &= JtH(Hwang and Lee,
2004). L@FA L] FAR= A9 FAHFA A= 2t BA|
o] 2% #AHE RS, A /AN AEY o
HEAQI RS #eElslal ok QIEzple s A9 Al
s B8l A9 EFEANA dHS shar, Flle] 8
A Al T ARE AFske AAR 7= ATk di=
U INE I L ARERSE S8l AA1E HEA|FO
o} WIS Fofke ot o] 83 4= It

222, BHEAIZH

AUESR S e JRATES AR 1%
(§ 110l we} B4 F24, 371, e, FXol #H7| el
FE ARdhE B4 s B4 5, &, 54, 97
Ao 71E 7FEEH, AR o]H} olo mE B4
ol 7EAE 383 7Rl mIXl= &gl Eol, ¢
A 5o BB, FAl gk AfF B AREAF o]F,
71k WMAZA] ol HATA] e o AmE
== Ho] Jth(An et al, 2010). AVEAR T A19
ZofXe AR} TR el s R He, W)
& B HIEAIE PHPAS Tl &3S Sl o
o, e 7 TR AEd AsE sl A
WALl EFRAILELS FESIES skl Qlot. o]
E 53 EFYRAIZEIR] BIS(Bodeninformationssystem)
7} =8t (Hwang and Lee, 2004). 9 A 21Z2GFH
o] gl A3t A pIxe B FHE L 54 XY
o A3 EYAR AXRLS 7= - G0 Bl 1Hs}
Il ok BISE dbellA AEjehe =24 EYH
HAIZEI O 2A4 BV |s, EYE, EYLY ¥ siskEd
e - uiEol B ARE A& SEE oy -
® -84 - 3 ¢ J=S dlErh Bises adAES
3 3 S7RHIATABGR)Y] EYHPIHAIZR(FIS
Bodenkunde, FISBo BGR), &S5 (UBA)S] Q¢
A HAI2E] (ALIS-UBA), 13350 EYH SAHA]
2Bl (bBIS-UBA)®] 370¢] 3hi- Alxdlo=m F/dEo] Q)
TH(Table 2).

F
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Table 2. Constitution of soil information system in Germany (Hwang and Lee, 2004; Kerth, 2014)

Constitution List of DB

Description

Laboratory and profile DB

Soil Science information system

- Soil sample analysis results
- Soil physio-chemical characteristics information data

- Soil mapping data

(FISBo BGR) Map DB - Soil contamination location data

Method DB - Soil contamination assessment data

STARS DB - Toxicity data in contaminated land

- Contamination lands/facilities data (point source/non-point source)
. . . ALV DB .. .

Contaminated land information system - Contamination suspected location data
(ALIS-UBA) - Establishment of contaminated land analyzing plan

Xuma AMOR - Classification of contaminated media/industrial/environmental/

characteristics

Soil conservation information system BDF DB
(bBIS-UBA)
TRANSFER DB

- Long-term monitoring data management
- Location, physio-chemical-biological data, soil/land analyzing
data

- Heavy metal transfer data from soil to plant or animal

2 AEAH B A ~E(ALIS-UBA)2 STARS material
DB, ‘Alv DB, Xuma AMORY] 37)¢] sl A|~elo=
TAEo] At} ‘STARS material DB= EXQY HX
o] =4 9 §3E2 DBEA, 19980 ‘EURTATLT
o ol 7= - 7UEd ERlETE A4S 9
& T=EUck. DBE 1,5007HA] FalEdo] thell &
/\-] 3:1.7:]7_15 E_/\-] %./ﬂ H -175__—_]2]_, HH%&&

o L

o) - 35 5
=, 7 B WATlE 2 A 5 7 54
oF evted Jlo] ARE AlFetal Unt. o]FA F=H A
B 7 EYY FAE kel fld EX SR 55
©IE =9 Berlin 55l W99} ‘Alv DB EYL
A A F BEFRS SRR ARE HRlehke AlH
olmE EAGE, 249 T2 5 oldzAl A%, e
AR AFAT, gl A, PR duE 22X
2 229 FeA oF 5 9L Utk ‘Alv DBE T
LAARA DBRALV) 752 7[2DB=Z &85 Q)
o, RALVE ‘SYAEssle o doiliA] Ao
g Az AAE] gef Bl 7] SiHE Q1% S
d 2 Vg FiReolghs ZEAECM QPRAY] X

volS 9 TEEAT Xuma AMORE F2 H44
s FHske Hl ol 8EAL AL, AU EEE W
Aot =] TR QAR AL A 2 wiAE B4
AAE-S BRI (Kerth, 2014; Ministry of Environ-
ment, 2015).

f

01&“,

=

23. H€2=
23.1. EQQ R A)AA

YEReE Fe AR, we A5G, 9

TEollxe] Fe Al ol 8ER el EFEAo] o

g ARG Uidd=e] 8 EAE R 80%/t %ﬁ
o, 3%7} AFPORE F& WA AP AR 8|
19873 AA] HAx= EPHS APdshA =3lomn, F+ 8%
7} E4]1 AelM EYe] 855 T2 a8k Stk

vget=o] B0 T QMIERE 2001 E 2004
W7HA] 7S] /Ao s P53l DBE S3sle o]
Folglom Al 76vte] Ao AETF A= Ak
(Dutch inventory and soil map information system,
2015). SHIEZ e AL FFA|, A 74, &
sieted H2) 9 g% Xéi‘ﬂ} dagk FAPA| ol
o|2¢} A2 FAEo] ot vdgi=o] QHlER] &8
ok T shve EYA) &8sle Aotk S 20154
7 27 AslEolor k= Al|EE FESRet AlsUt
SBETH T 767 o] SMIER] T AAsE 2ol §l
= FA 209 Ji7E A9, SEg AP gkEE 7
Tk 53] 7)8} ofm] it 9429 19+ 747} A=A
o} HEHow zA 2 Azl Dadh 47k 53] A
a7t A= ATHCLARINET, 2002).

Ug=9] e @R A MIEY A HEE
AF7g Rt kAl oJal AHEH, AR 1982
FE AHgd=ro] A& ARE nlgoez whd 459
SMIEDS ZHAdslar AthInforMil, 2001). 2F3Al0] 2]
3 APEE QMlE s ZRIIGEAIY] A QMIE
2%l ‘BSB MIEZ], AFHAe] L@FA] QMlERQ]
‘SUBAT ¢MllE2]’, SCGell ©lk °°§E FeEH2?] SCG
MiER] Fo] vk 1 9] W A27xe)] wEt EGRd
3 AL AT Ao e ofs) 2RAE ekt
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ATt LFHA] Bl W FAKE of|HIZA} I(Preliminary
Survey) — <lJH]|ZA} II(Preliminary Investigation) — %
YZAKSite Investigation) — “AZsHA LEH HA=
5 — A3 1174 A 5o Hxjel w} o] Fozich
AAUE|ZAL D GAA FRHE FERS} R A 55 F
Aot 28 7FeA3S AESH, AHIZAF 111 TEAOlA]
LHEEE ) AEE AR AURAP ZI eds
ol MA7ES 29 W ABexo] wet AzbsHAl
LHE AR TEEY, Azt g 2 HAAE o
2 "ot A3l 154E 24 vie AdA2A A 9
did 2 AVe=EAEE s, Ehislalids Brksch
(VROM, 1994; CLARINET, 2002).

yggh=o] B o8] I Hts v, i
Ald1z2= AP Alojde A W e @F=|et Faf
FA]o] ZAEC gt EYRIXNE AR ol A A
=381, AR IAA & HaME FHAES
A3k ATHCLARINET, 2002; Ministry of Environ-
ment, 2015). TE3F ¥ A|557= AMRIABS 45H @
Q¥ FARIAY] AR g A3} 1154 o 5o AAAL
3 A9 TA 2 BshEE, LAXAMEE, AEEA

o
[e)

3
, 2m
B, YAETZAEE, PP AR, AskeA
g 59 AHLS EASEH 8 S5, BEAST IR
3 EAel ARARY 2 R AL bdeA 712
T J=F Aok Fal gstal Stk ofe ST
52 2 7139 FEES EXUAIR £83] A
of 3hH, 9fo] AL Bl WE A AMES EASS
ol Bakete] FRloAl F7NsoF grkar gstar 3l
(CLARINET, 2002; Ministry of Environment, 2015).
ygai=e] B wd QMERE BAdiAIg 2
A &go] 7Fsslal HRE Aal 9 Ashe )
olgHt). H3t FF, 13, AN EFHRE AT
ah, AR AAfE e ghe Edde]E ffal vt
£ e EYE A (Soil quality map) o= B
AoZ &gH

23.2. AEA|2E)

7} FARNE EFed oJaRRe] E%d Ago
3+ 2}54 (Data bank) +38}ar 9o, o]zfdt AHx
GISZ /5l Qo). AAHAH = o83t Bk Y] 9]
A0 #3F EFLARFRESS Tt QIEU E3jo]
Jol Eoke el mjlojel= DB 75te] dukeloA 4
B AlFskaL Atk(Wageningen UR, 2015). EFAIE
P2 FEle] AAA B B BAA B

as)

it

S

o

N
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il

22,
Kl

of

Sol 23 B DBE Yk AL 99
(Wageningen UR, 2015).

A Ygt=s ZE dolHE SEYeE B,
A FZ771E, BEALAAL, F8it AAIR1, 4, Al
H, FAEAAL, AEHE, WAIE, AAAL A7, o
HA e Ve A2 AR S0l 49 =S
29311 Atk (www.bodemlocket.nl : F QdlER] AR
2 B o)F Aw § AP, =Yy v e @A
769 7He] B Al tigh A= B AA
28 ¥l 93, Her EYLEAE= BE EYL
4 o4FAel tigk YRE A3l JTHDutch inventory
and soil map information system, 2015; Wageningen
UR, 2015). =3+ Ak B AAI="= 2015974 B
Egog) SjnA] it AN TEIRE A 3
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