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« Chemical, physical prop.
+ Toxicity data of animal

| Hazard identification }——

+» Epidemiology data

= Environmental fates
« Carcinogenecity

[ Exposure assessment

I
Environmental |—® Human exposure
Exposure

| DDSC~I’CSPOHSE assessment |

Carcinogen Noncarcinogen

» Chronic daily intake
» Subchronic daily intake
+ Acute daily intake

» Data of carcinogen

+ Extrapolation(high to low
conc. mathe, Modeling)

* Scaling of dosage

= Slope factor

+ Unit risk

1

» NOAEL,LOAEL
» Uncertainty factor(UF)
= reference dose(RfD)

Carcinogen : excessive cancer risk
Noncarcinogen : Hazard index

Fig. 1. Arrangement of risk assessment.
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Table 1. Example of contents in hazard identification {chloroform)

Classification Contents
Mol CHCI; mp -63.7°C
MW 11939 bp 61.7°C
CAS No. 67-66-3 Vapor pressure 197 mm Hg (25°C)
Chemical Solubility 7,950 mg/L (25°C) Kow log kew =197
and physical 1 cqlor/form |Colorless liquid, Pleasant odor
properties Methenyl chloride, TCM, Formyl trichloride, Methane trichloride, Trichloromethane,
Synonyms . -
Metheny! trichloride,
Henry's 3.67% 107 atm cu m/mol (24°C)
constant
Emissions from its production and indirect production (in the manufacture of ethylene dichlovide);
Sources chlorination of drinking water, Release of chloroform to the environment (air) from pulp and paper
bleaching
Terrestrial : When spilled on land, chloroform would be expected to evaporate rapidly into the
Fates i atmosphere due to its high vapor pressure. It is poorly adsorbed to soil, expecially soil with low organic
ates In

Environment

carbon content such as subsoils and can leach into the groundwater
water : When released into water, chloroform will be primarily lost by evaporation into the atmosphere.
air : decompos by react with hydroxy radical (half life : 80days}

Routes of . -
exposure Inhalation, Ingestion, Dermal
Toxicity LDso(rat intragastric) = 2,000 mg/kg, L.Dso (male rat-oral} =908 mg/kg,

LDso(female rat-oral}=1,117 mg/kg

Carcinogenicity

Group 2B(IARC), B2 (US EPA) Q,*:0.061(mg/kg/day)™!, RiD; 0.01 mg/kg/day
Potential human carcinogen-NIOSH

Pharmacody-
namics

Chioroform can be absorbed through fung, skin, Absorption from the gastrointestinal tract

Absorption approximates 100%

Chloroform is rapidly distributed to all organs with relatively high conc. in nervous

Distribution |
tissue,

Deuterium-labeled chloroform was less toxic and less readily metabolized than/normal/
chloroform

The liver is the primary site for chloroform metabolism, other tissues, including the
kidney, can also metabolize chloroform to carbon dioxide.

Metabolism

4In rats, 40-81% of the compound was expired as (14)C- carbon dioxide and
approximately 5-26% as unmetabolized parent. In mice, 4-18% was expired as (14)C-
carbon dioxide and approximately 41-67% as parent

In 6 acute fatalities due to the intentional or forced inhalation of chloroform, blood levels
of 10-48 mg/l and urine levels of 0-60 mg/l were observed

Excretion

kow : octunol-water distribution constant

2. 2|3 2ol (Hazard characterization)

194 e old B34 aelo 229 AS, 44
Wel 22 oy AvHEE $EA7IEA AAEe
HHoz A Witgad st g2 ek A, 3
v =€) (environmental fate; transformation and trans-
port) ¥ FAAR: 55 TAele] AAed] W dst
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HE 4 odlgap
Chemical, Physical Environmental ..
ot Taxicities Data
Properties Fates
Vapor pressure Advection Carcinogenicity

Kow (Octanol-water partition
coefficient)

Kow (Organic carbon partition
coefficient)

Water solubility

Melting point

Henry's law constant
Diffusion coefficient

KD (Sorption coefficient)

Media-specific ransformation
rates

Volatilization
Sorption
Hydrolysis
Photolysis

Redox

Specific reactions
Bicaccumulation
Metabolism/

Biodegradation

Acute-/Subchronic-/Chronic

Toxicity

Mutagenicity

Teratogenicity

Developmental toxicity

Reproductive toxicity

Systematic toxicity

NOAEL {No observed adverse
effect level)

LOAEL (Lowest observed
adverse effect level)

Epidemiology data

Classifications of carcinogenicity

A : Carcinogen to human

D : Not classified

B, B2 : Probably carcinogenic to human

C : Possibly carcinogenic to haman

E : No evidence of carcinogenicity to human

Fig. 2. Informations and data for hazard identification.
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3. & £ IH(Exposure assessment)
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Environmental
exposure asscssment

in exposed environments

Measurement of chenicals

93A

« Direct analysis

» Deduction of modeling

« Fates of chemicals

Patterns of transport

Exposure routes &

Make a exposure scenario

* Types of analysis
+ Populations in exposure

* Routes of exposure

Human
cxposure assessment

Calculate of

exposure amount

= Frequencies of exposure

* Durations of exposure

«» Exposure equations accoring routes
« Variables of exposure

« Monte-Carlo Simulation

Fig. 3. Orders and contents of exposure assessment,
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Tahle 2. Chronic daily intake of chloroform in drinking
water

Percentile values of CDI
Mean 25% 50% 75% 95%
Carcinogenecity 6.39E-05 1.96E-05 4.75E-05 943E-05 2.09E-04
Noncarcinogenecity  1.68E-04 4.83E-05 1.14E-04 2.29E-04 5.09E-04

unit : mg/kgfday

Carcinogen : oral slope factor{Q,*) : 00061 (mg/kg/day)y !
Non-carcinogen : (ADI : Acceptable Duily Intake or RiD : referen-
ce dose) : 0.01 mg/kg/day ’

Toxicity

T EAel 2gh viel Baly) i3 ks SA)¢
F8la = 9 ey} 9o}
gl Mz dgilviAn] dAlxE okl point

value® AMgBlel & 4 Sl ¥AUNE Haste]

$loted H2ghE olgelal, 1 gl He gelM i
A = gl o8] 7hA] 4k wEld T
A7E g2 ggte.z 4 A= Monte-Carlo simula-
tiond AMgsle] o9 AEarRE] AdAXEYIE
Faelelri(Fig. 4). 23] olstz Jeht ARel
e M E chloroform?) 7 &34 =2 1/2 ¢& A
g3l 2d= Almel] E{hste] AbgsbAnH(7-l
uleb = 73 &3 o]slel 74 tjAbAlsellA A 93]
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Normal distribution of ingestion rate

Fig. 4. Chronic daily intake (CDI; mg/kg-day) of chloroform by using Monte-Carlo Simulation.
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Table 3. Results of risk assessments of chloroform in drink-
ing water

Percentile values of risk

Results

Mean 25% 50% 15% 95%
Excessive 4 20p 07 12007 290E07 575E07 127E-06
cancet risk

Hazard index 1.68E-02 4.83E-03 1.14E-02 2.29E-02 5.09E-02

=397k 3& g0 Wbl Be 49, 54
3 model (PBPK; physiological based pharmacokine-
tic model, PBTK; physiological based toxicokinetic
model,.)Eo] ALEEH T olEe] 3 HLE &
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