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ABSTRACT

Soil quality standards (SQS) are necessary to protect the human health and soil biota from the exposure to soil pollutants.
The current SQS in Korea contain only sixteen substances, and it is scheduled to expand the number of substances.
Chemical ranking and scoring (CRS) system is very effective to screen the priority chemicals for the future SQS in terms
of their toxicity and exposure potential. In this study, several CRS systems were extensively compared to propose the
assessment factors that required for the screening of soil pollutants The CRS systems considered in this study include the
CHEMS-1 (Chemical Hazard Evaluation for Management Strategies), SCRAM (Scoring and Ranking Assessment
Model), EURAM (European Union Risk Ranking Method), ARET (Accelerated Reduction/Elimination of Toxics), CRS-
Korea, and other systems. The additional assessment factors of CRS suitable for soil pollutants were suggested. We
suggest soil adsorption factor as an appropriate factor of CRS system to consider chemical transport from soil to
groundwater. Other factors such as soil emission rate and cases of accident of soil pollutants were included. These results
were reflected to screen the priority chemicals in Korea, as a part of the project entitled ‘Setting the Priority of Soil
Contaminants’.
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Table 1. Five lists of substances categories in ARET (Ali, 2001)
Categories Remark
List A-1 30 substances which met the persistence, bioaccumulation and toxicity criteria
List A-2 2 substances which met the three criteria but failed to gain consensus on reduction targets
List B-1 8 substances which met the toxicity and bioaccumulation criteria
List B-2 33 substances which met the persistence and toxicity criteria
List B-3 44 substances that met only the toxicity criterion
Table 2. Comparison of CRS Systems (I)
CRS CHEMS-1 SCRAM EURAM ARET CRS-Korea
(Score) (0-100) (4-85) (0-200) (0-70) (0.8-200)
Exposure vs. Toxicity Exp. < Tox. 1.5:1 1:1 - 1:1
Functional Relation of Exposure and Toxicity Multiplication Summation ~ Multiplication - Multiplication
Bioaccumulation 1, 2.5 1-5 0-3 0-10 1-5
Exposure Persistent 1, 2.5 1-5 0.1-1.0 0-10 1-5
Emission (TRI) - - a - 1-10
Carcinogenic 0-5 1-5 0-10 0-10 1-5
Intake
.. Acute . 0-5 - 0-3 0-10 1-5
Human Toxicity Inhalation
Chronic b 1-5 b 0-10 1-5
Other toxicity 0-5 1-5 0-10 0-10 1-5
Terrestrial -
Acute . 0, 5 1-5 c 1-5
. .. Aquatic 0-10
Environ. Toxicity .
. Terrestrial -
Chronic . 1-5 c 0-10 1-5
Aquatic 0,5
# Depends on usage pattern
® Evaluate chronic toxicity as carcinogenicity and other specific effects
¢ Apply assessment factor to the lowest NOEC or L(E)C50
* Refer to Choi et al.,, 2005 F%$Z &, 2005)
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Table 3. Comparison of CRS Systems (1)

e -

S NS

o9

CRSs Developer

Usage of priority setting

Target media

ATSDR/EPA  US EPA & ATSDR Preparation of a priority hazardous chemicals commonly found at NPL sites
Evaluation of the toxic effects and the potential exposure to chemicals by considering

soil

CHEMS-1 USA chemical release data multi-media
SCRAM USA Analytical tool in chemical scoring and ranking multi-media
EURAM European Union  Regulation of high production volume chemicals (> 1,000 ton/y) in EU multi-media
ARET Canada Release reduction of toxic substances multi-media
CRS-Korea  Korea Screening toxic chemicals for monitoring and risk assessment multi-media

* Refer to Davis GA et al., 1994
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Table 4. Endpoints of 53 Chemical Ranking Systems (Davis GA et al., 1994)

Criteria

Endpoints

Degradation

Transport/Distribution

Exposure Estimated dose,
environmental occurrence,
concentration, or release
Exposure frequency or
intensity

Half-life in environment compartment(air, water, soil, sediment)(16), biodegradation(5),
photolysis(4), hydrolysis(7), BOD 1/2life, BODs/COD, BOD,;, BOD/ThOD(5),
Adsorption(Ky, Ko)(4), water solubility(5), log Kow(P, Pow)(17), BC(A)F(18), distribution/
transport(7)

Projected levels in various media/compartment(3), estimate concentration(3), frequency(5),
occurrence in air, soil, water(5), concentration(5), TRI/release(4), annual release to
environment(8), productive volume(8), import volume(3), use volume(3)

Use pattern(3), Population size(7), intensity of exposure(3)

non carcinogen/
generic health effect

Carcinogenic

Acute LD50/LC50(3), type of effect(4), chronic MED(3), RfD/RfC(11), irritation/
sensitization(3), general acute/chronic toxicity(7), RQ(acute, chronic, carcinogenic)(5), TPQ(3)

weight, amount, or type of evidence(or probability)(19). potency or slope factor(5), ED10(5),
qualitative potency or effects(8), carcinogen (yes or no)(3), unit risk factor(3),

Human Mutagenic weight, amount, or type of evidence(5), effect(3)
Genotoxicity weight, amount, or type of evidence(3)
Developmental/reproductive weight, amount, or type of evidence(5), effect dose(5),
toxicity development/reproductive toxicity(4),
Aquatic toxicity ambie'nt water quality criter.ia(4), NOAEL(S), acute LC50(22), acute EC50(11), subchronic/
. chronic EC50(4), subchronic/chronic MATC(5), NOEL/NOEC(3)
Environment .+ toxicity plant EC50(5), plant NOAEL/NOAEC(3),
Terrestrial (non mammal) acute LD50(3)
Other Physico chemical propertiesignitability/flash point(6), boiling point(5), reactivity/explosivity(6), vapor pressure(3)
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