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ABSTRACT

Objectives: The objectives of this study are to estimate the inhalation exposure level of benzene for workers
using Tier 1 exposure models ECETOC TRA (European Center for Ecotoxicology and Toxicology of Chemicals
Target Risk Assessment) and Stoffenmanager, and to investigate their reliability for exposure assessment in K-
REACH.

Methods: Two exposure scenarios, ‘manufacture of benzene’ and ‘use as solvents,” were developed for
assessment of workers’ exposure to benzene. The Process Category (PROC) for ECETOC TRA was collected
from the European Chemical Agency (ECHA) registration dossier, and the Activity for Stoffenmanager was
converted from PROC using translation of exposure models (TREXMO). The information related to exposure,
such as working duration, Respiratory Protective Equipment (RPE), Local Exhaust Ventilation (LEV), and Risk
Management Measure (RMM) were classified into high, medium, and low exposure conditions. The risk was
determined by the ratio of the estimated exposure and occupational exposure limits of benzene.

Results: Under high exposure conditions, the worker exposure level calculated from all PROCs and Activities
exceeded the risk level, with the exception of PROC 1 and Activity 1. In the medium exposure condition, PROC
8a, 8b, and 9 and Activity 3, 7, and 8 all exceeded the risk, whereas in the low condition, all PROCs and
Activities were determined to be safe. As a result, action corresponding with the low exposure condition is
required to reduce the risk of exposure among workers in workplaces where benzene is manufactured or used
as a solvent. In addition, the predicted exposure levels derived from the exposure models were lower than
measured levels. The exposure levels estimated from Stoffenmanager were more conservative than those from
ECETOC TRA.

Conclusions: This study demonstrates the feasibility of exposure models for exposure assessment through the
example of occupational inhalation exposure assessment for benzene. For more active utilization of exposure
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models in K-REACH, the exact application of collected information and accurate interpretation of obtained

results are necessary.

Keywords: occupational exposure assessment, exposure model, ECETOC TRA, Stoffenmanager, benzene,
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Medium  Industrial (No mixture) 1-4  Indoor with good General ventilation 90% RPE
Low 1-4  Indoor with enhanced General ventilation and LEV 95% RPE
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Table 2. Input data for Stoffenmanager
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(Occupational Safety and Health Administration)]
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Advancing Occupational and Environmental Health)
9] TLV (Threshold Limit Value) 0.5 ppm, NIOSH
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Health)®] REL (Recommended Exposure Limit) 0.1

Volume Working room Respirator
. . Frequency of the ne piraory Available
Exposure Concentr Working Duration . cleaning and - Protective
" . . . (day/  working . Ventilation . Control
condition ation Distance (min) maintenance/ Equipment
week) room . . Measures
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. cleaning and Indoor
- <
High 480 +5 100 maintenance/ (No ventilation) No RPE No
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Do el
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Low 120 2-3 >1000 . ventilation 40 APF RPE the source with
maintenance/ .
. . (mechanical) LEV
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High 3.25E+01 1.08E+01 High 3.48E+03 1.16E+03
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Exposure estimate (mg/m?)
PROC - ACT
1.00E-04 1.00E-02 1.00E+00 1.00E+02 1.00E+04

PROC 1 >—eo—— =
ACT 1 []
PROC 2 P———o—=
PROC 3 pb———o—=n
PROC 15 o —=a
ACT 3 p——eo—a
PROC 4 p——o—=n
PROC 9 p———o—=n
ACT 5 rP———o—=
PROC 8a p———o——n
PROC 8b P———o—=
ACT 7 P—————o—=u

Fig. 1. Difference between ECETOC TRA and Stoffen-
manager with changing working condition (»:
Low, @: Medium, m: High)
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