J. Soil Groundw. Environ. Vol. 20(6), p. 1~7, 2015

< Review Paper >

http://dx.doi.org/10.7857/JSGE.2015.20.6.001
ISSN 1598-6438 (Print), ISSN 2287-8831 (Online)

CiFS s ™ot Wiol 2t ==8t Ee EEI[ES xlo|o|
25k AT(N): FEILIE B 29 flsiEE7E LY Mot
RS - HEY

Analysis on the Risk-Based Screening Levels Determined by Various Risk
Assessment Tools (III): Proposed Methodology for Lead Risk Assessment in Korea

Jae-Woong Jung - Kyoungphile Nam*
Department of Civil and Environmental Engineering, Seoul National University

ABSTRACT

The most critical health effect of lead exposure is the neurodevelopmental effect to children caused by the increased blood
lead level. Therefore, the endpoint of the risk assessment for lead-contaminated sites should be set at the blood lead level
of children. In foreign countries, the risk assessment for lead-contaminated sites is conducted by estimating the increased
blood lead level of children via oral intake and/or inhalation (United States Environmental Protection Agency, USEPA), or
by comparing the estimated oral dose to the threshold oral dose of lead, which is derived from the permissible blood lead
level of children (Dutch National Institute for Public Health and the Environment, RIVM). For the risk assessment,
USEPA employs Integrated-Exposure-Uptake-Biokinetic (IEUBK) Model to check whether the estimated portion of
children whose blood lead level exceeds 10 pg/dL, threshold blood lead level determined by USEPA, is higher than 5%,
while Dutch RIVM compares the estimated oral dose of lead to the threshold oral dose (2.8 pg/kg-day), which is derived
from the permissible blood lead level of children. In Korea, like The Netherlands, risk assessment for lead-contaminated
sites is conducted by comparing the estimated oral dose to the threshold oral dose; however, because the threshold oral
dose listed in Korean risk assessment guidance is an unidentified value, it is recommended to revise the existing threshold
oral dose described in Korean risk assessment guidance. And, if significant lead exposure via inhalation is suspected, it is
useful to employ IEUBK Model to derive the risk posed via multimedia exposure (i.e., both oral ingestion and inhalation).
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Fig. 1. Conceptual diagram of the movement of environmental lead into and through the human body. The oval shapes show
environmental media and the pathway of uptake. The large rectangle is the blood plasma compartment central to the distribution of lead in

the body (USEPA, 2003).
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Table 1. Parameters and default values for estimating the lead uptake rate in the [IEUBK Model (USEPA, 1994)

Exposyr ¢ Parameter Default Age range Basis for default values Unit
media (months)
Soil lead concentration 200 0-84  Data from USEPA (1989a) ne/s
Ratio of indoor dust lead
concentration to soil lead 0.7 0-84  Analysis of soil and dust data from USEPA (1989a) ue/g per
concentration Hg/g
Ratio of indoor dust lead A'nalysis of 1983 East Helena stuc‘iy in (USEPA, 19§9a, Appen-
. . dix B-8) suggest about 267 pg/g increment of lead in dust for pg/g per
concentration to air lead 100 0-84 3 lead in air. A h ller factor of 267 pg/g PbDY  pg/m’
’ concentration each ug/rr; 'lea in air. A much smaller factor of 267 g/g il
Soil and per pg/m” is assumed for non-smelter community exposure.
dust 0.085 0-11
0.135 12-23
Soi . 0.135 24-35 . 2)
oil and dust (combined) . Based on values reported in OAQPS~ report (USEPA, 1989a,
consumption 0.135 36-47 pp- A-16). mg/day
0.100 48-59
0.090 60-71
0.085 72-84
Bioavailability 0.3 0-84  USEPA, 19%4 unitless
Outdoor air lead Based on the lower e{ld of the range 9.1~0.3 Hg—Pb{m3 that is
concentration 0.1 0-84  reported for outdoor air concentration in US cities without lead pg/m’
point sources (USEPA, 1989a)
1 0-11
2 12-23
. 3 24-35 Values are reported in the OAQPS report (USEPA, 1989a,
Time spent outdoor 4 36-47 pp. A-2) and the (USEPA, 1990). hr/day
4 48-59
. 4 60-71
Alr 4 72-84
2 0-11
3 12-23
> 24-35 1 d in the OAQPS S 1989
Ventilation rate 5 36-47 ;/;uzs-zz;rz;gp;rée (UI;IEtPZ, 1‘;9%1)) report (USEPA, % m’/day
5 48-59
7 60-71
7 72-84
Bioavailability 0.32 0-84  USEPA, 19%4 unitless
Water lead concentration 40 0-84 g?fezi N(I):r Ezilyf;588§ data from American Water Works Service ne/l
0.20 0-11
0.50 12-23
. 0.52 24-35
Water  Daily amount of water 053 3647 Exposure Factors Handbook (USEPA, 1989b) L/day
consumed
0.55 48-59
0.58 60-71
0.59 72-84
Bioavailability 0.5 0-84  USEPA, 1994 unitless
5.53 0-11
5.78 12-23
6.49 24-35
. . Pb concentration from USEPA (1986).
Diet Diet lead intake 6.24 36-47 Quantity consumed from Pennington (1983). ng/day
6.01 48-59
6.34 60-71
7.00 72-84
Bioavailability 0.5 0-84  USEPA, 1994 unitless

1) Lead concentration in dust
2) Office of Air Quality Planning and Standards
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Table 2. Parameters and their definitions and default values used for the calculation of oral and dermal exposure in Dutch RIVM

Default Unit
Parameter Definition
Intervention Risk
Cs Soil concentration - - mg/kg
AID, Daily soil intake of a child 107 107 kg/day
Fag Relative absorption factor of contaminants from soil 0.74 0.74 unitless
BCF, Bioconcentration factor of leafy crops 0.044 0.0043 unitless
BCF Bioconcentration factor of root crops 0.0017 0.00074 unitless
Fux Fraction of root crops eaten from the allotment garden 0.1 0.1 unitless
Qke Daily root crops consumption rate by a child 0.0595 0.0595 kg/day
fdwr Fraction of dry weight of root crops 0.167 0.167 unitless
Fup Fraction of leafy crops eaten from the allotment garden 0.1 0.1 unitless
Qbe Daily leafy crops consumption rate by a child 0.0583 0.0583 kg/day
fdws Fraction of dry weight of leafy crops 0.098 0.098 unitless
BW, Body weight of a child 15 15 kg
TDI Tolerable daily intake 0.0036 0.0028 mg/kg-day
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