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ABSTRACT

Korea and other countries have made various efforts to preserve soil. During the past several decades, Korea has
implemented various policies on soil conservation practices; however, those policies have often lacked consideration of
human and ecosystem risk management. while other countries have practiced various policies closely related to risk-based
management for contaminated sites. Therefore, there is a great need for a paradigm shift of policy to better manage
contaminated sites in risk-based strategies, while applying different management plans for soil and groundwater. In
addition, the new policies should be administered with provision to improve soil health and related functions in ecosystem.
This study has reviewed the trend in relevant policies in Korea and foreign countries to suggest the future policy directions
for contaminated site management in Korea. For better management of contaminated sites, coherent policy that could
complement the law, system, and relevant technology is required.
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Table 1. Comparison of soil and groundwater related plans in South Korea

Soil Conservation Master Plan

Comprehensive Plan for Surface Soil Groundwater Management Master Plan

Category (MOE, 2009) Conservation (MOE, 2013) (MOLIT, 2012)
Period 2010-2019 (10-year plan) 2013-2017 (5-year plan) 2012-2021 (10-year plan)
Vision To create a healthy soil environment and To prevent the loss of precious surface To ensure sustainable use of groundwater
greener society soil resources and restore their functions and improve the quality of life nationally
1. Protect public health and prevent 1. Build an investigation and evaluation 1. To maximize the value and usage of
issues system groundwater
- Set risk-based standards - Status investigation, value
- Broaden the application of risk assessment
assessment - Investigation model, predictive
system
2. Lay the groundwork for soil man- 2. Lay the groundwork for safeguard and 2. Protect groundwater for the future
agement rehabilitation - Manage drinking springs, hot water
- Introduce the national remediation - Prevent erosion and loss of surface springs
priority soil
. - Safeguard surface soil and prevent - Identify conservation areas and
l}dajli’r loss rehabilitate
B3, Develop technology and foster human 3. Build an infrastructure for surface soil 3. Safeguard and manage groundwater
resources conservation quality
- Upgrade laws, institutional - Prevent contamination and follow up
frameworks - Promote water quality management
- Reinforce research and related industries
technological competence
4. Promote soil environment related 4. Inspect, monitor, and conduct research/
industries development
5. Build partnerships 5. Advance groundwater management
- Laws, institutional frameworks,
training, promotion
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Table 2. Status and issues of risk assessment in South Korea

Category Status and Issues
[T Risk assessment is applied only to contaminated national land, etc.”
* (D Contaminated national lands
(@ Sites where the head of the local government remediate contaminated soil because responsibility for remediation has
not been assigned to another specific entity
@ Lands contaminated due to natural causes (other private lands and sites that are contaminated are excluded).
% Ten risk assessments conducted since the system was establsihed in July 2005.
System [2] Risk assessment is applied only for specific substances (13 substances out of 21 identified soil contaminants in South
Korea)”
* Heavy metals (8): cadmium, copper, arsenic, mercury, lead, hexavalent chromium, zinc, nickel
* Qils (4 types): benzene, toluene, ethylbenzene, xylene, Others (1 type): fluorine
[3] Follow-up is inadequate, and detailed guidelines for each step must be established
% Currently, monitoring is only required every two years after the initial risk assessment, the results of which are be
submitted to the Ministry of Environment for revalidation of the timing of remediation.
[1] Remediation is delayed at sites where remediation is unfeasible* (e.g., roads, railways) due to caking, stabilization, or
inadequate development of in-situ remediation techniques
* Sites where effective remediation is unlikely due to the limitations of current remediation technologies and/or where the
Technique f_:xcavati(.)n O.f contaminated soil. is. d.ifﬁcult to (:omplete due to bu.ilding location aboye/underground.
2] Ecological risk assessment of soils is inadequate, and human health risk assessment of soils must be modified to match
the unique conditions of South Korea. The on-site use of these techniques may result in compromised accuracy
* Most are for use in laboratories, necessitating the development of in-situ ecological toxicity and risk assessment
techniques
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Table 3. Status on environmental technologies development projects funded by Ministry of Environment (Korea)

G7 Environmental Technology

Core Environmental Technology

Geo-Adnvacne Innovative Action Project
(Preventive Technology Development

Category Development Project Development Project Project for Soil & Groundwater
Contamination)
Period 1992 - 2001 2001 - 2010 2008 - 2017
To improve environment-related  To become one of the world’s top five .
. . . . To replace 90% or more preventative
Goal technologies to match the quality countries with respect to key technologies with domestic technologies
found in G7 nations technology (2010) & g
. . . . In-situ rehabilitation and remediation Development of life-cycle contamination
Focus investment in specific mediums: . . . . .
Technology . of contaminants in soil and management technologies for soil and
air, water, and waste SO .
development . . groundwater near substandard landfills groundwater (prevention, investigation,
(soil - partial) . .
and/or closed mines remediation, and follow-up)
Insufficient development in Focused on ex-situ technology;
Limitations Limited to the remediation of soil  investigation (e.g., identification of insufficient focus on the investigation of

contaminated by oil/substandard landfills pollution sources) and preventative

site characteristics, risk-based

technology remediation technology, etc.

Source: Ministry of Environment (2012), Environmental Technology Roadmap (Eco-TRM 2022)
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Table 4. Comparison of conventional remediation and risk-based remediation techniques

Category Conventional Remediation Techniques

Risk-based Remediation Techniques

[1] Removal of contamination at its source

[2] Remediation promptly confirmed in light of remediation

requirements
Strength
remediation

[3] Strict legal requirements and responsibilities for

[1] Reduced cost of remediation

[2] Management of contaminated sites considering specific
contamination, site characteristics, risks to human health
and etc.

[3] Reasonable applicability (e.g., remediation period,
methods), encouraging voluntary participation by those
responsible for remediation

[1] Direct cost of remediation is high

7 Unlikely to consider different factors such as site

characteristics and risks to human health
Weakness 3]

Indiscriminate application of legal requirements

(e.g., remediation period)

[1] Follow-up (e.g., continued/long-term investigation,
monitoring) costs incurred

[2] Delay in the verification of the completion of remediation
and repeated complaints

[3] Scientific/technological uncertainties regarding risk
assessment

J. Soil Groundwater Environ. Vol. 22(5), p. 48~62, 2017
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Table 5. Issues and resolutions for the introduction of risk assessment

Category Issue

Resolution

Exacerbated moral hazards of those
responsible for remediation

Interested Parties

[1] Prevent moral hazards by improving the system

(e.g., reinforced monitoring and follow-up validation)

% External disclosure of long-term (10 years or longer) monitoring
results and other relevant information

[2] Introduce legal requirements and revise relevant laws and

regulations to enforce remediation responsibilities

Infrastructure Lack of risk assessment experts and

dedicated institutions

1] Institute legal requirements designed to expand expert training

programs and give status to relevant expert institutions

[2] Develop detailed guidelines* for each assessment step to ensure

efficiencies of such institutions

* Guidelines on the selection of substances subject to risk
assessment, assessment of carcinogenic and non-carcinogenic
toxic unit, applicability, etc.

Legal Conflicts & Potential legal dispute and complaints
Complaints regarding the broader applicability of risk
assessment

1] Come up with scientific/technological resolutions to address legal

disputes/complaints
% Introduce polluter detection/tracking technologies

[2] Leverage the expert pools

(e.g., the Advisory Committee for Soil Remediation)

[3] Revise laws and regulations on risk assessment

(e.g., Soil Environment Conservation Act)

Technology Inadequate development and site application

of risk assessment technology

[1] Develop technologies that address the issues by implementing

underground environment R&D projects
* Evaluation of site applicability of risk assessment and test on
contaminated sites

[2] Introduce relevant technologies from overseas or utilize domestic

technologies of other fields (e.g., civil engineering)

4710 B 5 919 Agee 1)
Oﬂ*(}%‘:}. S AR o] AlE
A EUHY sk 5

A77F AF

RS L 9l Mg} & ARrize] A8 ¥ 9l
=rF AR e Atelle 1R A3E sl 9l
1

TR TIE %g}a Hol| Hl5) o] B H]&o] sk
WA=, A3 o8 AES 93 9
= ARGzl UJr‘“Jr A3t kg A1 So] 2ed %
Q0] shgRAe] st ehw deto] AA H1, olol] me
7140 BUEY Sl o7 X149l Mo} 4%

AALA] e Fgo= gt o it 5o 7t A
O 2~ o)

T AR

A B ATE B9 22D AR =8 A
e = Qs AR s ARkS Table SOl AlAIS
Ak, A= A WAz A

o) e PWEH EAge
of
5735 39 5 ARG T 287 dolE Al
oulslor 3 Alolth T WAZ, AAZ EsgEE 4
Z

2 s} srjH] B3 A, o

J. Soil Groundwater Environ. Vol. 22(5), p. 48~62, 2017

2L et BRI PP 9I% w2 B
SE71) S AL 58 91 U A ohsielo

7 XPS% EEE}%H% & Zlo|t}. Al WA=
Sfjel] me ML A Do) ok =
M 24 LI - FHVE =Y 52 5 #
8H 7162 SAS vhas FA0 EsAESlY
3 5 B ok EES HHeP FE3jelor F A
oc}.

vt g, ob e 2AE st B Tl
Mg gl AFHE AR v el Fadk #AF
2 5 ot ol B HoRE B8 s 9

L ] BF ZoKER 5) 7IE Ve =9 B
FAAQ tgo] ashl, FA7HeRE FF F

ot

7lE 4
o]/\]

zZl C*ﬂ 0] )= R&DAIIS Ed) 2AlA] o 2z
W sy BE A9 188 Wt R AsaT
= 23l 7)es AEsial axslsor & Aol

3.2. &% FHYE
A

anie} o] AaphA Fnl =R B



St 7k 2.3

oplxle A7 =S

E91e BRI F2 o
2] 7o) AL AL 3l

|1 AgAlE 39 A

i

Beflick, Wil v1%, %) S AT R
-]§}HL<H EURES

12 5ol e Baleh.
o)

3.2.1. 3

5 Q] FAgge Ve s 4 2 A
whANE we] FAeIA 1Sy I AEE RAwel

sfeictelo Adslor & ol Wizt sy
Brhel g D BAS SAROR ke BA
BAe) 2 A% SR S, £ EUE

2e30el ol =UAY B1E DIt
Ay BE 99 AN

Table 6. Future institutional improvements

FAHEE

T AH B 7le U 59

Hol ERHQ Y FA2 A% A= AM % S

zH
o] ojo} o} & Zo]c).

322 A=
el AN =38 %XJHJ?'M we} 42

‘:‘é’“ at7] 1% 71“‘?‘#"] %ﬁff}‘:}. Table 6°1 I3}
7IRE e ARAEEE A% 2 A=l ek A WR
AATEFAT.

o)

thalar, Sfsi/del weh &

5
g devt o EedriE 24 side 7Rk

£
=
oy
to
Jul%s
i
X,
huf} ﬂJ[O
M

2 oS WiHeR s Wial, 85, A4
2 A4E Q7RSS oHEE 3 A B4, W=
5o Aefsle] At 7)ol -’J_Q_o]-E]— TE, BEYQ
I Al de de Aol mhe =2 vk B B

o A B Aol
gF 0 YFo] AAdE x]xq

TI"TF
S glont AR ur 2o Wik a0 7
&, falEtEd S Al 9l 714 4 Qe Aol
U 2AE w3 geiiae sk, BAolEAs

Category Current

Future

1. Contamination
Criteria

- By use, region (21 substances, 3 regions)

[1] By considering risk, contaminant, site characteristics,
baseline concentrations etc.
[2] Broader scope of contaminants

2. Contamination

Investigation (lack of groundwater investigation)

- Focused on the investigation of soil contamination [T Integrate medium, including groundwater, in light of

their risks
] Public deposit of investigation costs

ol

3. Risk
Assessment

- Limited target sites (e.g., national lands)
- Limited target substances (13 substances)

| Cover more sites (e.g. private sites)

Include more substances (e.g. chemicals)

| Improve relevant (e.g. follow-up) guidelines

1 Introduce more systematic management

(e.g. develop plans from investigation to follow-up)

4. Remediation - Remediation by legal requirements (e.g.,

application of risk assessment

level of [1] Transform into a risk assessment-based remediation
concern) regardless of other conditions; partial

system (to determine the remediation period,
method, level, etc.)

[2] Develop technologies and diversify their
applications

5. Follow-up
requirements have been met
- Inadequate follow-up to risk assessment

- Verification insufficient to determine whether

[1] Introduce verification that covers soil health
(e.g., soil quality) / public deposit system

] Follow up systematically (e.g., monitoring)
after verification

[3] Recycle remediated soil

=l

7. Others

- Individually managed soil quality monitoring networks [7]

Integrate/improve networks (soil and groundwater)

- Contamination source inventory under construction  [2] Build an integrated information system to manage

site history
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o] AABHES sl AR EEde =olal, AR Al WAool desitt. 53] E¢ead} A = S5 ¥
H& Aag HA3 2AHE FEAIES =0 Bavt 9l g Hdart A

o E3h, EQAEAA) AleE RS flol EYRHA AR, A4 g3t duE Bl uigk Alsdelt v
BHIES sk davt vk BA Ap Al 34 3 B L A7IEEst B3y WEshEAe] o
B7h gadl EGSEHIIE sk, 90 Aol HE ASE 7 e RS =HEHIE =Y 9)
Z U A, A2 Sl e Al teide B slal, &% AIkE AZES Hs EFEEH, 1UlE T
o3} ok ¥, EYREEE A9E wd AU Fea AR 3 LAEd Ve S s S E
o] AA] gl Azl Fske 59 Al s F3 FFIHNW ) B ASAEE =4 Havt stk
& davt sle Aot Y, i dgrlel me e, <

APdH/HAIE S5 Basitt. dAl o9E I7EA AFA, olHst A=E Y&3] F3I8h] flaxe 2+ Al
Fo2 sHsial e AN E i 135l Bst o] 7Hle] He Qs B AskrE Td6t B
LASAS AR E s ok gtk EF A< HIE g7} Qo). 215 QAZRAR] VIEo] e =7} )
7o) e =4 tiaiA AslidH7E B8 =4k 3 BEE, LEAE A T SALE T 29, 299 Q)
3} 55 ANE F AEE A9 Jide] HaE Folch HEZ] HRA|ZE 7= 5 Auig 97} ot
ol¢} Al vkt Aol st S H7E T Bk,
Asprle /i 5 1L 5 flEdE AIEe] Sojjol Aol 3.3.3. 7leAd
7} =oiskd 891S sliaslar 31 7|NkS: wids)jof gt 3 7|2 AIES vEsh] fsk A53<1
ol WA, ASHAAIE Q97 I1F e gdA 83t AslelFe] 7lo] M, Pl T2 HLEo] ¢
oA flal g 1ol wWE AskE, W, FF 5= 2R SPd7IHE LARATIEE gk A Ve mEst
SI=E JiE] Urtor gt &, LAFA(ELAISKT v Fgolnt. flEd7 I L ARATE g FF 7=
Al Fhell thst 72571 2 i ErEE Arlst <l W ABRS o} o] FXIghke AS Aljtskaa) st
A 2 Aol L7t Aeolls A=A AsE Arlska, 37T 71RE LARATHE HEiME FASAExE
=Tt B Apolle 299 Ad - HEjxx] & 2y AL 137 € Asple 5 7lEY ol 383
HY 5 g)Foln 43k AF3ls AN F U= T d], "]=r2] CSM(Conceptual site model)®} £ FdlS
d A=E /1S Bavt ok 2GRSk Ae 74 NSl L AZTA DANE AR GAEA] oA
A B S FollA 2o Z11 HY 2F7dd < 93 E2A &8sl AAAR] TEE g 7Rk
2 HY Fo AP AlESHA FgE ¢ RS Sl R =
4ol ZER1E B LFAsPt AAHES B A9 sk 71| AS2Q1 st ofd 2o ks At

Table 7. Comparison of national R&D projects in the field of soil and groundwater

Geo-Adnvacne Innovative Action Project
Category (Preventive Technology Development Project for Soil
& Groundwater Contamination)

Risk Management Technology Development Project
for Subsurface Environment Contamination

Supported by Ministry of Environment Ministry of Environment
R&D Expenses
(KRW 100 million) Approx. 1,400 (government-funded) Approx. 1,010 (government-funded)
Period 2008 - 2017 2018 - 2024
Goal Replace 90% or more preventative technologies with ~ Improve integrated risk-based contamination
domestic technologies management technologies
Development of risk-based remediation technologies,
o Focused on remediation technology suc}} as improving f?x1st1ng techl'lologles, myestlgatmg
Description site characteristics, developing ecological risk

.g., ex-situ / soil hi . .
(eg, ex-si soil washing) assessment technology, preventing caking/

destabilization/spread, etc.

Source: Korea Environmental Industry & Technology Institute, 2015.
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