SABFEEASEE)A]  ol. 14(1), p. 18~28, 2009 <>

HEZ Eod 7IEe HuI JIZUS HYYY

ol - AT - YD

AL $ Tk, Al Bade, Suaant sdAssd T

Role and Contaminant Selection Methods of Seil Quality Standards
in Developed Countries

Seung-Woo Jeong'* - Youn-Joo An’ * Tae-Seung Kim®
'Department of Environmental Engineering, Kunsan National University
“Department of Environmental Science, Konkuk University
*Soil and Groundwater Divison, National Institute of Environmental Research

Abstract

Many countries have recently established legal regulations and soil quality standards for soil protection. This study
investigated the role of soil quality standards in soil protection policy and methods of selecting standard substances from
various types of chemicals. In most couniries, soil quality standards act as guidance for further detail survey or risk
assessment from comparing soil concentration with the soil quality standards. Soil quality standards of Switzerland,
Demark and Japan were used as enforcement tools. Priority substances for the standards were first selected from
frequently detected chemicals in contaminated sites. Those substances were extensively evaluated for toxic effects,
exposure potential and availability in chemical analysis.
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1. Compare to Soil Quality Standards : generic, all land-uses
2. Urgency of Remediation : site-specific
3. Remediation Objectives : land-use specific
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Established Regulations for Soil Protection
1987 Dutch Soil Protection Act
1989 Italian Soil Protection Act
1992 Czechoslovakian Soil Protection Act
1993 French National Soil Remediation and Clean-up Policy
1997 Hungarian National Environmental Programme
1998 Federal German Soil Protection Act
1998 Swiss Ordinance Relating to Impacts on the Soil,
1999 The Danish Soil Contamination Act
2000 Part IIA of the Environment Protection Act 1990: Contaminated Land (UK)
2004 Soil Action Plan of England and Wales
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Table 2. Resources and the number of substances of soil quality guidelines

Resources of soil quality guideline Number of
substances
USEPA Generic SSLs for The Residential and Commercial/Industrial Scenarios 109
Maryland State of Maryland Department of the Environment Cleanup Standards for Soil and Groundwater 144
(2000)
Mississippi Mississippi Department‘of Environmen.tal Quality Risk Evaluation Procedures for Voluntary Cleanup 450
and Redevelopment of Brownfield Sites (2002)
Virginia Universal Treatment Standards 185
Texas Guidance for Conducting Ecological Risk Assessments At Remediation Sites in Texas (2001) 66
Louisiana Underground Storage Tank Closure/Change-In-Service Guidance Document (2003) 32
USA Delaware Identification and Listing of Hazardous Waste 145
Massachusetts Final Amendments Massachusetts Contingency Plan, 310 Cmr 40.0000 (2006) 117
New York New York State Brownfield Cleanup Program Development of Soil Cleanup Objectives Technical 3
Support Document (2006)
Florida .G.uide.tlines ff)r the Management of Recovered Screen Material From C&D Debris Recycling Facil- 390
ities in Florida (1998)
Oregon Guidance for Ecological Risk Assessment: Levels I, Ti, Tii, Tv (1998) 145
New Jersey  Soil Cleanup Criteria (1999) 108
California Screening for Environmental Concerns At Sites With Contaminated Soil and Groundwater (2005) 45
linois Soil Remediation Objectives for Industrial/Commercial Properties/Residential Properties (2007) 126
Netherlands Cir?ular F)n Target Vg.lues and ynterventiop. Values for Soil Remediation (Ministerie Van Volk- 123
shuisvesting. Ruimtelijke Ordening En Milieubeheer, 2000)
UK. Guidance on the Assessment and Redevelopment of Contaminated Land (Icrcl, 1987) 20
Germany Federal Soil Protection and Contaminated Sites Ordinance (Bbodschv) (1999) 18
Demark Guidelines on Remediation of Contaminated Sites (Danish Environmental 2002) 46
Switzerland Guideline Reuse of Excavated Soils (SAEFL, 2001) 13
Canada Canadian Environmental Quality Guidelines (CCME, 2003) 30
Australia Schedule B(1) Guideline on the Investigation Levels for Soil and Groundwater (NEPC, 1999) 34
Norway Guidelines for the Risk Assessment of Contaminated Sites (SFT, 1999) 46
Japan Soil Contamination Countermeasures (Ministry of the Environment Government of Japan, 2005) 26
Number of substances listed in the soil guidelines 646
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Tabel 3. Role and uses of soil quality guidelines

Country Soil quality criteria Substances Total
Netherlands Inte.rve‘ntion value 96 123
Indicative value 27
Domestic gardens, allotments 16
UK. Guideline Parks, playing fields, open space 13 20
Any uses where plants are to be grown 7
Playgrounds 14
Residential areas 14
Guideline trigger value Parks and recreational facilities 14
Plots of land used for industrial and commercial 1
purposes
Germany Agriculture, vegetable garden Trlg.ger value 8 18
Action value 1
Grassland Action value 8
Clay 9
Precautionary value Loam / Silt 9
Sand 7
Soil quality 46
Demark Standard Eco-toxicological soil quality criteria 15 46
Background level 2
Guide values 11
Switzerland  Standard Trigger values 13
Clean-up values 8
Agricultural 30
Canada Guideline Residentiafl/parkland 30 30
Commercial 30
Industrial 30
Australia Guideline Health.Investigation Levels (HILs) 28 4
Ecological Investigation Levels (EILs) 14
Norway Guideline Health related soil quality guidelines (acceptable terskel-dose) 46 46
Ecotox related soil quality guidelines (acceptable terskel-dose) 43
Soil c‘oncentration standard <risk for direct 10
Japan Standard Designation 1ngest10n . . . 26
standard Soil Leachate Standard < Risk of ingestion 2%

form groundwater etc. >
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Table 4. 2005 CERCLA Priority List of hazardous substances (ASTDR, 2005)

2005 SUBSTANCE NAME TOTAL_,‘ 2003 CAS #
RANK POINTS' RANK
1 ARSENIC 1668.56 1 007440-38-2
2 LEAD 1534.54 2 007439-92-1
3 MERCURY 1507.31 3 007439-97-6
4 VINYL. CHLORIDE 1389.02 4 000075-01-4
5 POLYCHLORINATED BIPHENYLS 1371.6 5 001336-36-3
6 BENZENE 1353.53 6 000071-43-2
7 POLYCYCLIC AROMATIC HYDROCARBONS 1321.72 8 130498-29-2
8 CADMIUM 1321.47 7 007440-43-9
9 BENZO(A)PYRENE 1307.76 9 000050-32-8
10 BENZO(B)FLUORANTHENE 1263.06 10 000205-99-2
11 CHLOROFORM 122422 11 000067-66-3
12 DDT, P,P- 1194.95 12 000050-29-3
13 AROCLOR 1254 1182.53 13 011097-69-1
14 AROCLOR 1260 1179.51 14 011096-82-5
15 DIBENZO(A,H) ANTHRACENE 1165.46 15 000053-70-3
16 TRICHLOROETHYLENE 1158.15 16 000079-01-6
17 DIELDRIN 115323 18 000060-57-1
18 CHROMIUM, HEXAVALENT 1149.71 17 018540-29-9
19 PHOSPHORUS, WHITE 1144.69 19 007723-14-0
20 DDE, PP 1135.78 21 000072-55-9
21 CHLORDANE 1133.31 20 000057-74-9
2 HEXACHLOROBUTADIENE 1130.66 22 000087-68-3
23 COAL TAR CREOSOTE 1124.08 23 008001-58-9
24 DDD, PP- 1121.42 24 000072-54-8
25 ALDRIN 1116.94 26 000309-00-2

*Total socre (1800 max.) = Superfund site frequency (600) + Toxicity (600) + Human exposure potential (300 concentration points + 300

exposure points)
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Table 5. Evaluation of selection criteria for Switzerland clean up value substances

Legally binding

Other evaluation

Informaiton on exposure/

Pollutant y bi eval ' Suitability for trigger and
criteria criteria dose effect ratio clean-up values
Cadmium =+ +++ 4+ ++
Copper +++ -+ ++ ++
Fluorine + + - -
Lead + ++ ++ +
Nickel - +++ + 0
Zinc + +++ ++ +
Table 6. Criteria for selection of priority contaminants in Englands
Priority contaminants Resources

- Industry profiles (Department of Environment, 1995-1996): describe specific industrial processes and the

Contaminants likely to be
present on many sites
Land, 1987)

chemicals that are commonly found on industrial land
- ICRCL Guidance Note 59/83, (Interdepartmental Committee on the Redevelopment of Contaminated

Humanbeings

) ) Water environment
Contaminants likely to

. Ecosystem
pose a risk Y

Construction / building maerials
Bioaccumulation

- The nature of hazard, potential exposure pathways

- Toxicity information from the reference (Lewis, 1992)

- Environmental Hazard Assessments for a number of substances
(Department of Environment 1991-1995)
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