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4 HUMAN HEALTH
4.1.3 Risk characterisation 1
4131 General aspects

Humans may be exposed to chloroform at workplaoenfithe industrial production of
chloroform or indirectly in swimming pools and wi@e environment. The use of chloroform
is limited to professional and industrial applicat through regulation (see 4.1.1.1), thus no
direct consumer use of chloroform and consequemtlydirect public exposure is expected
(see 4.1.1.3). The indirect consumer exposure teetdm the formation of chloroform in
chlorinated drinking water and swimming pools.

Chloroform is well absorbed, metabolized and elmt®a by mammals after oral, inhalation
or dermal exposure. Chloroform is hence widelyritigted in the entire organism, via blood
circulation and, due to its liposolubility, prefatally in fatty tissues and in the brain. Nearly
all tissues of the body are capable of metabolizinigroform, but the rate of metabolism is
greatest in liver, kidney cortex, and nasal mucosa.

Chloroform can cross the placenta, transplacemntister has been reported in mice
(Danielsson et al., 1986 in WHO, 1994) and in #talfblood in rats (Withey and Karpinski,

1985 in WHO, 1994) and it is expected to appeahuman colostrum and is excreted in
mature breast milk (Lechner et al., 1988; Fisheralet 1997 in Health Council of the

Netherlands, 2000; Davidsehal., 1982 in US EPA, 2004).

The estimated ingestion of chloroform via breasikmias 0.043 mg, which did not exceed
the US EPA non-cancer drinking water ingestiongébe children (Fisher et al., 1997).

Human studies showed that the proportion of chtmrafabsorbed via inhalation ranged from
76 to 80%. The very high volatility of the substadeads to considerable low retention times
of the substance on the skin, consequently derdsdrption requires submersion or contact
with chloroform in liquid form, rather than vapouwhloroform dermal absorption increases
with the temperature and the vehicle used. Humadiest have showed total absorbed doses
of 7.8 and 1.6% when chloroform was administeredwetter and ethanol respectively,
furthermore the contribution to the total body emdoral + dermal) of an immersion in bath
water containing low chloroform concentrations asted for 18% at 40°C, 17-6% at 35°C
and 1-7% at 30°C. The oral administration of chionm resulted in almost 100% of the dose
absorbed from the gastrointestinal tract.

Considering the data reported, the animal inhalatidermal and oral absorptions of
chloroform are considered to be respectively 8008p and 100%. Data from human studies
showed that 80% of the chloroform dose is absondadinhalation and 10% via dermal

absorption. Oral absorption of chloroform is assdiwebe 100% for risk characterisation.

Acute toxicity varies depending upon the straix, @ed vehicle. In mice the oral lspvalues
range from 36 to 1366 mg chloroform/kg body weigthereas for rats, they range from 450

1 conclusion 0] There is a need for further information and/oritest
Conclusion (ii) There is at present no need fottferrinformation and/or testing and no need fd¢ resluction measures beyond those
which are being applied already.
Conclusion (i)  There is a need for limiting thisks; risk reduction measures which are alreadydapplied shall be taken into
account.
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to 2000 mg chloroform/kg body weight. Kidney damagg#uced in male mice are related to
very sensitive strain, thus it is not considerddvant for risk characterisation.

Chloroform LGy values of 6200 mg/fand 9200 mg/thhave been reported for inhalation
exposure in mice and rats respectively. Mice araemsusceptible than rats to acute
chloroform toxicity for both exposure routes. A t®mic and local dermal LOAEL of 1.0
g/kg has been reported in rabbits for extensiveasex of the skin and degenerative changes
in the kidney tubules after chloroform exposurearakcclusive conditions (Torkelson et al.,
1976). An oral NOAEL of 30 mg/kg bw has been reporin rats for serum enzyme changes
indicative of liver damage (Keegaa al., 1998). A dose-dependent increase in the LI was
present in the kidney of Osborne-Mendel rats gideses of 10 mg/kg (Templin et al.,
1996b). The epithelial cells of the proximal tulsulef the kidney cortex were the primary
target cells for cytotoxicity and regenerative qalbliferation. The mean lethal oral dose for
an adult is estimated to be about 45 g, the humiaaation LOAEC based on discomforkis
249 mg/m (Verschueren, 1983 in WHO, 1994), orally a LOAELOZ mg/kg has been
determined on serious illness (WHO, 1994). Howelenge interindividual differences in
susceptibility occur in human. NOAEL(C) and LOAEL(€elected as starting point for risk
characterisation are reported in Table 4.1.

Chloroform is an irritant substance for skin, ey aipper airways. Rabbit dermal studies
showed slight to high irritation potency (LOAEL ©00 mg/kg bw, Torkelson et al., 1976).
In man, dermal contact with chloroform caused dé¢itreaSevere eye irritation was observed
in animals with liquid chloroform, reported effe@se various but one rabbit study indicate
slight but definitive corneal injury. In man, ey®ntact with liquid chloroform caused
temporary corneal epithelium injury. Mainly repehtdose studies have been reported for
irritation, chloroform induced lesion and cell pfetation in the olfactory epithelium but also
bone growth. In respiratory tract of mice and ratkaled chloroform induced lesions and cell
proliferation in the olfactory epithelium and thasal passage, the LOAEC reported in rats for
enhanced bone growth and hypercellularity in tmeina propria of the ethmoid turbinates of
the nose at the early time point (4 days) is 10 gpfhmg/ni, Templin et al., 1996a). A
sensitisation test on chloroform was reported (Kireaal., 2002). This study was designed to
evaluate the skin sensitizing potency of chlorofoamd it was performed to further evaluate
the differences between Guinea Pig Maximizationt T&°MT) and Local Lymph Node
Assay (LLNA, RI Method). No positive reaction wadserved in any method for
sensitization.

Laboratory animal studies identify the liver kidsegnd the nasal cavity as the key target
organs of chloroform’s toxic potential. The lowesported oral LOAEL was 15 mg/kg/day in
dog livers based on fatty cysts and elevated ALAVels is a starting point for risk
characterisation (Heywood et al., 1979 in US EP@Q1). For mice, reported oral LOAELS
were 50 mg/kg bw/day for the hepatic effects and 8g/kg bw for renal effects
(mineralization, hyperplasia and cytomegaly) (Cerdlial., 1983; Munsoret al., 1982 in
WHO, 2004). The reported inhalation NOAEC for a @ys sub-chronic exposure was 25
mg/nt (5 ppm) in male mice for the renal effects (vaetioh, basophilic appearance, tubule
cell necrosis and enlarged cell nuclei) and a NOAE@5 mg/ni (5 ppm) was reported in
male mice for hepatic effects (vacuolated hepa&scynd necrotic foci) (Templin et al.,
1998). A chronic (104 weeks) inhalation NOAEC of ®§/nT (5ppm) was reported in mice
for increased renal cytoplasmic basophilia in bmtposed males and females, and increased
atypical tubule hyperplasia and nuclear enlargenmetite kidneys in the males (Yamamoto et
al., 2002). Nasal lesions have also been observeats and mice exposed by inhalation or via
the oral route. Following a sub-chronic inhalatexposure, the lowest reported effect level
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was LOAEC= 9.8 mg/th(2 ppm), which caused cellular degeneration argkmerative
hyperplasia in nasal passage tissues of rats. hesiad cell proliferation in the olfactory
epithelium and changes in the nasal passages vimernved at LOAEL=34 mg/kg bw/d
(Larson et al., 1995). In human, limited data opested dose toxicity suggest that the liver
and kidneys are the likely target organs. Humadistuwere poorly reported in the reviews
so animal data were selected as the starting faimisk characterisation.

Data on the mutagenicity of chloroform have regeb#den reviewed and evaluated by several
groups: IARC, US EPA, ILSI and WHO. Most of the imwvs concluded that chloroform is
not a strong mutagen but a weak genotoxic effest wed excluded. Studies presented in this
report were chosen based on their reliability (12praccording to Klimish scoring system.
Although negative in vivo results are reported,esalin vivo tests published in international
rewiews demonstrated that chloroform could inducécrenuclei and chromosomal
aberrations. Positive results are observed in @hget organ (kidney) or after at least three
administrations in bone marrow cells, which miglg bonsistent with a mechanism of
oxidative damage due to glutathione depletion. @esiit should be noted that MN and CA
tests performed in rats were all positive wherea®dresults were observed in mice.

Studies in animals reveal that chloroform can causencreased incidence of kidney tumors
in male rats or mice and an increased incidendev@f tumors in mice of either sex. These
induced tumors responses are postulated to be d&goto sustained or repeated cytotoxicity
and secondary regenerative hyperplasia, accordintpe dose levels tested. For the renal
effects in male mice the oral NOAEL was 17 mg/kg (Roe et al., 1979) and the inhalation
NOAEC was 5 ppm (25 mgfinYamamoto et al., 2002).

Two studies showed nasal lesion in rats or mice wuehloroform inhalation, for nasal
lesions a LOAEC of 5 ppm was determined (Yamamotd.e2002). The weight of evidence
of chloroform weak genotoxicity is consistent witie hypothesis that the liver and kidney
tumors induced depend on persistent cytotoxic agemerative cell proliferation responses.
The persistent cell proliferation presumably wolglad to higher probabilities of spontaneous
cell mutation and subsequent cancer.

There have been no reported studies of toxicitgaorcer incidence in humans chronically
exposed to chloroform (alone) via drinking wateeld¥ant studies contain little information
on specific exposure, and it is not possible toikatte any excess risk specifically to
chloroform.

Regarding fertility, only one author reported iraged mice abnormal sperm following
exposure to an air concentration of 400 or 800 pplaroform (estimated inhalation LOAEC
= 400 ppm, Landt al., 1979-1981). Otherwise, animal findings were epydial lesions or
increased right epipidymis weight (estimated or&®AEC is 15.9 mg/kg, Chapin et al.,
1997). As well, one occupational case study repodsthenospermia in association to
chloroform exposure. No other adverse reproduafiect has been evidenced in the 90 days
studies.

Concerning developmental toxicity, epidemiologisaldies of chloroform in drinking water
no association was clearly established between sexpoto chloroform and reduced fetal
weight, stillbirth and cleft defects. Otherwise, weed to keep in mind that many of these
epidemiological studies present limitations like tise of water concentration as the measure
of exposure, which can lead to exposure misclasgifin.

By inhalation, the effects of chloroform on the ieas animals tested include effects on
pregnancy rate, resorption rate, litter size and fetuses. These effects have been observed
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with concentrations causing a decrease of matemesyht and food consumption. Other
effects as fetal weight and CRL decrease, as veelsleletal and gross abnormalities or
variations have been mentioned. An inhalation NOAECQO ppm was based on decreased
fetal weight & CRL (Baeder & Hoffman, 1991) and aral LOAEL of 20 mg/kg/day was

based on decreased fetal weight (Thompson et94)1

Table 4.1 Summary of the selected NOAEL(C)s or LOAEL(C)s

Substance name

Inhalation (N(L)OAEC)

Dermal (N(L)OAEL)

Oral (N(L)OAEL)

Acute toxicity

LOAEC < 249 mg/m?3
60 min, Man, Verschueren, 1983 in
WHO, 1994

LOAEL= 1000 mg/kg
bw

24h, Rabbit, Torkelson
etal., 1976

LOAEL < 107 mg/kg

Single administration, Man,
Winslow & Gerstner, 1978 in
WHO, 1994

LOAEL = 10 mg/kg bw
Single administration, Rat,
Templin et al., 1996b

Irritation / corrositivity

LOAEC= 10 ppm - 50 mg/ m3
Early time pojnts (4 days), 90d, Rat,
Templin et al., 1996a

Repeated dose toxicity
(local)

LOAEC= 2 ppm - 10 mg/ m3
90d, Rat, Templin et al., 1996a

LOAEL= 34 mg/kg bw
90d, Rat, Larson et al., 1995

Repeated dose toxicity
(systemic)

NOAEC= 5 ppm - 25mg/ m3
90d, Mouse, Templin et al., 1998;
104w, Yamamoto et al., 2002

LOAEL= 15 mgl/kg bw
7.5y, Dog, Heywood et al.,
1979

Carcinogenicity (local)

LOAEC= 5 ppm - 25 mg/ m3
104w, Mouse, Yamamoto et al., 2002

Carcinogenicity

NOAEC= 5 ppm - 25 mg/ m3
104w, Mouse, Yamamoto et al., 2002

NOAEL= 17 mg/kg bw
80w, Mouse, Roe et al., 1979

Fertility impairment

LOAEC= 400 ppm - 2000 mg/m?3
5d, Mouse, Land et al. 1979, in US
EPA, 2004

NOAEL= 16 mg/kg bw
31w, Mouse, Chapin et al.,
1997, in US EPA, 2004

Developmental toxicity

NOAEC= 10 ppm - 50 mg/m?3
GD7-16 Rat, Baeder & Hoffman,
1991, in US EPA, 2004

LOAEL= 20 mg/kg-day GD6-
18, Rabbit, Thompson et al.,
1974, in US EPA, 2004

41.32Workers

Assuming that oral exposure is prevented by petsdny@ienic measures, the risk
characterisation for workers in scenario 3.1 (Swingrinstructor/lifeguard in a swimming
pool) is limited to the dermal and the inhalationtes of exposure.
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Table 4.2 Summary of Workers Reasonable Worst Case exposure and Total systemic dose.

Scenario RWC Inhalation RWC Dermal RWC Ingestion
exposure exposure exposure
3.1 Swimming instructor/lifeguard in a 0.027 ppm 0 0
swimming pool
0.136 mg/m?
3.2 Competitive swimmers 0.042 ppm 0.98 mg/l 0.98 mg/l
0.206 mg/m?
Scenario Systemic dose per | Systemic dose | Systemic dose per | Total systemic
day via inhalation per day via skin | day via ingestion dose
(mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day)
3.1 Swimming instructor/lifeguard in a|0.0078 0 0 0.0078
swimming pool
3.2 Competitive swimmers 0.0141 0.156 0.0056 0.176

41321 Acutetoxicity
Inhalation

The human acute inhalation LOAEC249 mg/ni based on discomfort, (Verschueren, 1983
in WHO, 1994) is compared with exposure estimatifmmseach scenario. Calculated MOSs
are reported in Table 4.4 and compared with Reter®&OS reported in Table 4.3.

Table 4.3 Reference MOS for acute toxicity

Assessment factor criteria Value
Interspecies differences 1

Intraspecies differences 5 workers

Duration of study 22

Type of effect 1

Extrapolation LOAEC to NOAEC 3

Reference MOS 30

1 Human data for oral and inhalation route

2 An assessment factor was added for the differences between exposure (8h) and study (1h) duration.
Based on the low severity of the effects observed (discomfort) this factor was set at 2.

For acute toxicity by inhalation, conclusions reached for scenario 3.
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Dermal

The rabbit acute dermal LOAEL of 1000 mg/kg bw, wiasived from a 24h exposure study
under an impermeable plastic cuff (Torkelson et176). Considering the high volatility of
chloroform, the reported effects have been maxithise the occlusive conditions and thus
the LOAEL is not relevant for risk assessment.

An internal dose of 3.56 mg/kg has been calcul&t@d the human acute inhalation LOAEC
< 249 mg/m (Verschueren, 1983 in WHO, 1994) considering iratry volume of 1.25
mg/nt (1.25 mg/m3/h * 1 hour), a worker body weight & kg and an absorption factor of
80% for inhalation uptake.

249*1.25*0.8 /70 = 3.56 mg/kg

This internal dose is divided by the systemic dpseday via skin value for each scenario
(see Table 4.2) to calculate the MOS. Calculated8l@e compared with Reference MOS in
Table 4.4.

For acute toxicity by dermal routegnclusion ii is reached for all scenarios.

Combined exposure

For combined exposure an internal dose of 3.56 gnbés been calculated from the human
acute inhalation LOAEG: 249 mg/mi (Verschueren, 1983 in WHO, 1994) considering a
respiratory volume of 1.25 mgf(1.25 mg/m3/h * 1 hour), a worker body weight & kg
and an absorption factor of 80% for inhalation Wpta

249 *1.25*0.8 /70 = 3.56 mg/kg

This value is compared with the total systemic dagorted in Table 4.2 to calculate the
MOS. Calculated MOSs are compared with Referenc&MOTable 4.4.

For acute toxicity by combined exposure, conclusios reached for scenario 3.

Table 4.4 Occupational risk assessment for acute toxicity

Inhalation Dermal Combined
o o g o
m = 2wl Z S| =
£ Z|=|2|82|S|=|2|s<|E|=|%3
e | 2|1 @|5 (a8 2| 2|5 1(22|8|2|5%5
< m @, O § m @, @® o m @,
s |8 g =& & S| 5| ™ S
o
mg/k
mg/ | mg/ mg/k | mglk 9 ma/k
3 3
m m g g /day g
Swimming Pool
Scenario 3.1: Swimming instructor [ 0.13 | 249 | 1831 |ii 0 3.56 |- - 0.00 |3.56 | 456 |ii
! lifeguard in a swimming pool 6 78
3.2 Competitive 0.20 |249 | 1209 |ii 0.15 [3.56 |91 ii 0.17 |3.56 |20 i
swimmers 6 6 6
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41322 [rritation and corrosivity
Skin irritation

Given the results of the acute dermal toxicity sadit is concluded that chloroform is
irritating to the skin.

For competitive swimmers no data or occupationaeaan skin irritation, neither case study
on animal and human for skin irritation with watentaining chloroform, were reported thus
it is not possible to conduct a quantitative oualdative risk characterisation.

No reliable repeated dose toxicity study with relggs dermal irritation of chloroform is
available and thus it is not possible to make antjizive risk assessment for local effects
after repeated dermal exposure.

Eye irritation
In the available animal study, chloroform was fowmdbe irritating to the eyes.

For competitive swimmers no data or occupationséam eye irritation, were reported thus it
is not possible to conduct a quantitative risk abtarisation. Competitive swimmers usually
wear swimming goggles and this equipment shoulcebemmended to prevent eye irritation.

Respiratory irritation after single exposure

Given the results of acute inhalation studiess tancluded that chloroform is irritating to the
respiratory tract. No study reported irritating eefs on respiratory tract after a single
exposure.

In rats, enhanced bone growth and hypercellulantghe lamina propria of the ethmoid
turbinates of the nose have been reported at tiye tdae points of the 13 weeks study at
concentrations of 50 mg/hi10 ppm, Templin et al., 1996a).

The LOAEC of 50 mg/rhis used with exposure estimations to calculateVfxS (Table 4.6)
and then compared to Reference MOS reported ineTabl

Table 4.5 Reference MOS for respiratory irritation

Assessment factor criteria Value (local)
Interspecies differences 251

Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEC to NOAEC 3

Reference MOS 37.5

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.

Table 4.6 Occupational risk assessment for respiratory irritation

Inhalation
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mg/mé | mg/m3

Swimming pool

Scenario 3.1: Swimming instructor / | 0.136 | 50 368 ii
lifeguard in a swimming pool
3.2 Competitive swimmers | 0.206 50 243 ii

For respiratory irritatiorconclusion ii is reached for scenario 3.

41323 Sensitisation

No data were available for sensitisation and napational case of sensitisation was reported
for workers/people exposed to chloroform in humadodies. A sensitisation test on
chloroform was reported (Chiaki et al., 2002). Tsisdy was designed to evaluate the skin
sensitizing potency of chloroform, and it was parfed to further evaluate the differences
between Guinea Pig Maximization Test (GPMT) anddldg/mph Node Assay (LLNA, RI
Method). No positive reaction was observed in amyhod for sensitization.

Conclusion () is drawn for sensitisation.

41324 Repeated dose toxicity

Inhalation (local)

Effects of atrophy on the upper airways have beesewed in rats and a LOAEC of 10
mg/nt (2 ppm) has been derived from a 13 weeks study(flia et al., 1996a).

The LOAEC is used with exposure estimations toudate the MOS (Table 4.9) and then
compared to Reference MOS reported in Table 4.7.
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Table 4.7 Reference MOS for local RDT

Assessment factor criteria Value (local)
Interspecies differences 251

Intraspecies differences 5 workers

Duration of study 2

Type of effect 1

Extrapolation LOAEC to NOAEC 3

Reference MOS 75

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.

For local repeated dose toxicity by inhalatioonclusion iii is reached for all scenarios.

Inhalation (systemic)

A NOAEC of 25 mg/m (5 ppm) has been derived for induced hepatic melliferation in
mice and renal histological changes and regenerasit proliferation in male mice (Templin
et al., 1998); renal cytoplasmic basophilia, atgptabule hyperplasia, nuclear enlargement in
the kidneys were observed in mice at the same otrat®n (Yamamoto et al., 2002). This
NOAEC is used for calculation of MOS, the resultsl &omparison to Reference MOS are
reported in Table 4.8.

Table 4.8 Reference MOS for systemic RDT

Assessment factor criteria Value (systemic)
Interspecies differences 251

Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEC to NOAEC 1

Reference MOS 12.5

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.

For systemic repeated dose toxicity by inhalatomclusion ii is reached for scenario 3.
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Table 4.9 Occupational risk assessment for repeated dose toxicity by inhalation

Inhalation (local) Inhalation (systemic)
m = 5 m = %
S r = ‘=l S r = ‘=l
¢ | 2| & |5 | & | 28| 8| &
=3 m o = m ="
® (@) g ® ') g
mg/m3 | mg/m?3 mg/m3 | mg/m?3
Swimming pool
Scenario 3.1:; Swimming instructor / | 0.136 10 74 iii 0.136 25 184 i
lifeguard in a swimming pool
3.2 Competitive swimmers | 0.206 10 49 iii 0.206 |25 121 i
Dermal

For MOS calculation: the mouse inhalatory NOAEC2&f mg/ni (Templin et al., 1998;
Yamamoto et al., 2002) has been converted into @eN®AEL (in mg/kg bw/day) by using
a 6h respiratory volume of 0.41%kg bw (45 ml/min / 40g bw = 1.125 I/min/kg bw) ftre
mouse and a correction for differences in absangbetween mouse and humans.

ABS

inh-mouse

ABS

derm-human

CorrectedDermalN(L)OAEL =inhalatoryN(L)OAECX SRV, ;e *

sRV = standard respiratory volume
ABS inh — mouse= 80%

ABS germ - Humar= 10%

25 *0.41 * 80/ 10 = 82 mg/kg bw/day

The dermal NOAEL is converted to internal dosertgkinto account 10% absorption via skin
and compared to the systemic dose per day via fekirach scenario (see Table 4.2) to
calculate the MOS.

Table 4.10 Reference MOS for dermal RDT

Assessment factor criteria Value
Interspecies differences 2.5* 7 (mouse data)
Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEL to NOAEL 1

Reference MOS 87.5

Calculated MOSs are compared with Reference MORabie 4.11.

2TGD 2005 Appendix VIII, part 2 B4
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For repeated dose toxicity by dermal rouwenclusion iii is reached for competitive
swimmers.
Table 4.11 Occupational risk assessment for dermal and combined RDT
Dermal Combined
o Y o
(7)) = o =
o5 = = % ar | E = %
T o o = s o o 3
g3 P @ o, G- = @ @,
< e - S 3 - S
&
ma/kg ma/kg
Iday mg/kg Iday mg/kg
Swimming pool
Scenario 3.1: Swimming instructor / 0 8.2 - - 0.0078 | 8.2 1051 ii
lifeguard in a swimming pool
3.2 Competitive swimmers 0.156 |[8.2 53 iii 0176 |8.2 47 iii

Combined exposure

For MOS calculation: the mouse inhalatory NOAEC28f mg/ni (Templin et al., 1998:
Yamamoto et al., 2002) has been converted in thewimg formula and compared to the

total systemic dose via inhalation, skin and inigest
N (L)O'A‘Eth—mouse>< SRvmousex ABth—mouse

MOS=

RV
|:EXanh—humanx umen X ABth—human + [Expodermhuman X ABSderm—human] + [Expooral-human X ABSoral —human]

b human

6h SRViouse= 0.41 ni/kg bw (45 ml/min / 40g bw = 1.125 I/min/kg bw)
ABSinh-mouse= 80%

ABSinh-human= 80%

ABSgerm-humar= 10%

ABSoral-human= 100%

WRYV = Respiratory volume light activity for worké&t0 nt/person)

bw = 70 kg (worker body weight)

3 TGD 2005 Appendix VIII, Part 2 B7
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Table 4.12 Reference MOS for combined RDT

Assessment factor criteria Value
Interspecies differences 2.5* 7 (mouse data)
Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEC to NOAEC 1

Reference MOS 87.5

Calculated MOSs are compared with Reference MORable 4.11.

For combined exposureonclusion iii is reached for scenario 3.2 (Competitive swimmers)
conclusion ii is reached for scenario 3.1 (Swimming instructor).

4.1.3.2.5 M utagenicity

Data on the mutagenicity of chloroform have regeb#den reviewed and evaluated by several
groups: IARC, US EPA, ILSI and WHO. Most of the imvs concluded that chloroform is
not a strong mutagen but a weak genotoxic effest ned excluded. Studies presented in this
report were chosen based on their reliability (12praccording to Klimish scoring system.
Although negative in vivo results are reported,esalin vivo tests published in international
rewiews demonstrated that chloroform could inducécrenuclei and chromosomal
aberrations. Positive results are observed in d@hget organ (kidney) or after at least three
administrations in bone marrow cells, which miglg bonsistent with a mechanism of
oxidative damage due to glutathione depletion. d&siit should be noted that MN and CA
tests performed in rats were all positive wherea®dresults were observed in mice.

A test protocol for micronucleus assay in Spraga&/Ry rats according to OECD guideline
no. 474 was proposed and circulated to Member S{M&). A discussion took place at the
Technical Committee on New and Existing Chemicd@8 I(TCNES) on the further
information needed for mutagenicity evaluation. TM& expressed their support on the
testing proposal. Three MS were not in favour @& gmotocol for further testing since they
were in favour instead of a classification Categ8ryor mutagenicity. One MS and the
Rapporteur reminded the TCNES group that furthetirtg was requested to confirm the
database and the disputed Fujie et al., (1990)ystDde MS answered that a confirmatory
study should be a chromosomal aberrations testame marrow (BM) following Fujie’s
protocol instead of the MN test proposed with irdiidn an exploration in the targeted
organs such as liver and kidney. Other MS indicdbed if a test should be conducted, a
Comet assay should be carried out instead. Thestndjustified the choice of the MN based
on the sensitivity of this test in comparison te tBM test. It was also stressed that
international bodies do not consider chloroformaason-threshold carcinogen. According to
the Industry, the dataset is not sufficient forlassification on mutagenicity, the Industry
would like to perform the test as proposed in thaqrol and requested a recommendation of
the TCNES.

ECB concluded that the majority of the expressednller States (6) did not support the test
proposal.
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Conclusion open applies with regard to mutagenicity of chloroforimllowing TCNES
discussion.

4.1.3.2.6 Carcinogenicity

Inhalation (local)

A LOAEC of 25 mg/m (5 ppm) was determined for nasal lesions includitigkening of the
bone and atrophy and respiratory metaplasia oblfaetory epithelium in rats of both sexes
and female mice (Yamamoto et al., 2002). This LOAE@sed with occupational values to
calculate the MOSs, which are compared to Refer®@8& given in Table 4.13. Results and
conclusions are presented in Table 4.14.

Table 4.13 Reference MOS for local carcinogenicity

Assessment factor criteria Value
Interspecies differences 251

Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEC to NOAEC 3

Reference MOS 37.5

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.
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Table 4.14 Occupational risk assessment for local carcinogenicity

Inhalation (local)

ainsodx3
93vo(IIN
SO
uoisnjouo?)

mg/mé | mg/m3

Swimming pool

Scenario 3.1: Swimming instructor / | 0.136 | 25 184 i
lifeguard in a swimming pool
3.2 Competitive swimmers | 0.206 25 121 ii

For inhalation (localfonclusion ii is reached for scenario 3.

Inhalation (systemic)

The liver and kidney tumors induced by chloroformpend on persistent cytotoxic and
regenerative cell proliferation responses. Theiginst cell proliferation presumably would
lead to higher probabilities of spontaneous celtation and subsequent cancer. The weight
of the evidence indicates that a mutagenic modaatibn via DNA reactivity is not a
significant component of the chloroform carcinoggmiocess (US EPA, 2001).

The risk characterisation for carcinogenicity cancbnducted on a threshold basis.

A NOAEC of 25 mg/m was reported in mice for induction of renal adeasrand carcinomas
(Yamamoto et al., 2002). This NOAEC is used witltuggational values to calculate the
MOSs, which are compared to Reference MOS giveFaine 4.15. Results and conclusions
are presented in Table 4.18.

For inhalationconclusion ii is reached for scenario 3.

Table 4.15 Reference MOS for carcinogenicity

Assessment factor criteria Value
Interspecies differences 251

Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEC to NOAEC 1

Reference MOS 12.5

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.
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Dermal

For MOS calculation: the mouse inhalatory NOAEC26f mg/ni (Yamamoto et al., 2002)
has been converted into dermal NOAEL (in mg/kg lay)doy using a 6h respiratory volume
of 0.41 mi/kg bw (45 ml/min / 40g bw = 1.125 I/min/kg bw) ftte mouse and a correction
for differences in absorption between mice and msna

N ABS
ouse ABS

inh-mouse 4

correctedlermalN(L)OAEL =inhalatoryN(L)OAECx SRV,

dermhuman
sRV = standard respiratory volume

ABS inh - mouse= 80%

ABS germ - Humar= 10%

25 *0.41 * 80/ 10 = 82 mg/kg bw/day

The dermal NOAEL is converted to internal dosertgkinto account 10% absorption via skin
and compared to the systemic dose per day via fekirach scenario (see Table 4.2) to
calculate the MOS.

Table 4.16 Reference MOS for dermal carcinogenicity

Assessment factor criteria Value
Interspecies differences 2.5* 7 (mouse data)
Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEL to NOAEL 1

Reference MOS 87.5

Calculated MOSs are compared with Reference MORabie 4.18.
For dermal routeonclusion iii is reached for competitive swimmers.

Combined exposure

For MOS calculation: the mouse inhalatory NOAEC26f mg/ni (Yamamoto et al., 2002)
has been converted in the following formula and parad to the total systemic dose via
inhalation, skin and ingestion.

x ABS

inh-mouse

N (L)OAECTnh—mousex SRV

mouse

MOS=

RV, uman
|:EXanh—huma1n>< bWh X ABth—hun‘aﬂ + [Expodermhuman X ABSderm—human] + [EXpQ)raI-human X ABSoraI —human]

human

6h SRVinouse= 0.41 nilkg bw (45 ml/min / 40g bw = 1.125 I/min/kg bw)

4 TGD 2005 Appendix VIII, part 2 B4
5 TGD 2005 Appendix VIII, Part 2 B7
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ABSinh-mouse= 80%
ABSinh-human= 80%
ABSderm-humar= 10%
ABSqral-human= 100%

WRYV = Respiratory volume light activity for worké&t0 nt/person)

bw = 70 kg (worker body weight)

Table 4.17 Reference MOS for combined carcinogenicity

Assessment factor criteria

Value

Interspecies differences

2.5* 7 (mouse data)

Intraspecies differences 5 workers
Duration of study 1

Type of effect 1
Extrapolation LOAEC to NOAEC 1
Reference MOS 87.5

Conclusion iii is reached for scenario 3.2 (Competitive swimmem)clusion ii is reached

for scenario 3.1 (Swimming instructor).

Table 4.18 Occupational risk assessment for carcinogenicity

Inhalation Dermal Combined
o o g o
m = o |leaw| = o 8 | = o
x — S o < — S = — S
2 |e|5|2|88|e|5|2|82|e|5|¢2
(7] w D (7]
s |m|®? |2 |82 & | P |2 g | m|®|2
s | & g <5 & S S| S
o
ma/m? mg/ m/%/: ma/k mg/kg | mg/k
9 m?3 gy g [day g
Swimming pool
Scenario 3.1; Swimming instructor/ | 0.136 | 25 184 |ii 0.0078 |82 [1051 [ii
lifeguard in a swimming pool
3.2 Competitive swimmers | 0.206 | 25 121 i 015 (8.2 |53 iii 0.176 8.2 |47 iii
6
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4.1.3.2.7 Toxicity for reproduction

Effects on fertility

Inhalation

The inhalation LOAEC of 2000 mg/hf400 ppm, Land et al., 1979) was reported in mouse
for fertility effects following chloroform exposdan.

MOS calculated for inhalation are presented in @ahP2 and compared to Reference MOS
given in Table 4.19.

Conclusion ii is reached for all occupational scenarios.

Table 4.19 Reference MOS for inhalation effects on fertility

Assessment factor criteria Value
Interspecies differences 251

Intraspecies differences 5 workers

Duration of study 2

Type of effect 1

Extrapolation LOAEC to NOAEC 3

Reference MOS 75

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.

Dermal

For MOS calculation: the mouse oral NOAEL of 16 kgg(Chapin et al., 1997) has been
converted into dermal NOAEL (in mg/kg bw/day) byingsa correction for differences in
absorption between mice and humans.

correcteddiermalN(L)OAEL =oralN(L)OAEL x ABSysmouse

derm-human

ABS orak-mouse= 100%
ABS germ—tumanr— 10%
16 /0.1 = 160 mg/kg bw/day

The dermal NOAEL is converted to internal dosertgkinto account 10% absorption via skin
and compared to the systemic dose per day via fekirach scenario (see Table 4.2) to
calculate the MOS.

6 TGD 2005 Appendix VIII, Part 2 B5
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Table 4.20 Reference MOS for dermal effects on fertility

Assessment factor criteria Value
Interspecies differences 2.5* 7 (mouse data)
Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEL to NOAEL 1

Reference MOS 87.5

Calculated MOSs are compared with Reference MORRable 4.22.

For fertility toxicity by dermal routegonclusion ii is reached for all scenarios.

Combined exposure

For MOS calculation: the mouse oral NOAEL of 16 kgg(Chapin et al., 1997) has been
converted in the following formula and comparedhe total systemic dose via inhalation,
skin and ingestion.

N(L)OAEL ABS

X
oralmouse oralmouse

MOS=

RV,
|:EXanh—human X b e X ABth—hun‘aﬂ + [Expodermhuman X ABSderm—hurmn] + [Expooral-human X ABSoral—hurmn]
W,

human

ABSoral-mouse= 100%

ABSinh-human= 80%

ABSgerm-humar= 10%

ABSoral-human= 100%

WRYV = Respiratory volume light activity for worké&t0 nt/person)
bw = 70 kg (worker body weight)

7 TGD 2005 Appendix VIII, Part 2 B7
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Table 4.21 Reference MOS for combined effects on fertility

Assessment factor criteria Value
Interspecies differences 2.5* 7 (mouse data)
Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEC to NOAEC 1

Reference MOS 87.5

Conclusion ii is reached for scenario 3.

Table 4.22 Occupational risk assessment for effects on fertility

Inhalation Dermal Combined
o o g o
m = 6 |leaw| Z o 8 | = o
5 (> S (9% | = = — S
2 || 5 |2|88|c|5|2|82|c|5 |2
E 2| @ |e|g2|8|°|2|%3|&8|°|¢2
s |8 g =% 8 S| 5|9 S
(2]
mg/m? mg/ mg/k | mg/k mg/kg | ma/k
m3 g g /day | g
Swimming pool
Scenario 3.1: Swimming instructor / | 0.136 | 2000 | 14706 | ii - 16 0.0078 |16 2051 |ii
lifeguard in a swimming pool
3.2 Competitive swimmers | 0.206 | 2000 | 9709 i 0.156 | 16 103 |ii 0176 |16 91 i

Developmental toxicity

Inhalation

The inhalation NOAEC of 50 mgA{10 ppm, Baeder & Hoffman, 1991) was reportedain r
for developmental effects following chloroform exsten.

MOS calculated for inhalation are presented in @ahP6 and compared to Reference MOS
given in Table 4.23.
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Table 4.23 Reference MOS for developmental toxicity

Assessment factor criteria Value
Interspecies differences 251

Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEC to NOAEC 1

Reference MOS 12.5

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.

For inhalationconclusion ii is reached for scenario 3.

Dermal

For MOS calculation: the rat inhalatory NOAEC of B@/nT (Baeder & Hoffman, 1991) has
been converted into dermal NOAEL (in mg/kg bw/dhy)using a 7h respiratory volume of
0.34 ni/kg bw (200 ml/min / 250g bw = 0.8 I/min/kg bw) féine rat and a correction for
differences in absorption between rats and humans.

correctedlermalN(L)OAEL =inhalatoryN(L)OAECxsRV,, x —Apézsinh-rat

derm-human
sRV = standard respiratory volume

ABS inh - rat= 80%

ABS germ - Humar= 10%

50 *0.34 * 80/ 10 = 136 mg/kg bw/day

The dermal NOAEL is converted to internal dosertgkinto account 10% absorption via skin
and compared to the systemic dose per day via fekirach scenario (see Table 4.2) to
calculate the MOS.
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Table 4.24 Reference MOS for dermal developmental toxicity

Assessment factor criteria Value
Interspecies differences 2.5%4 (rat data)
Intraspecies differences 5 workers

Duration of study 1

Type of effect 1

Extrapolation LOAEL to NOAEL 1

Reference MOS 50

Calculated MOSs are compared with Reference MORRable 4.26.
For developmental toxicity by dermal routenclusion ii is reached for all scenarios.

Combined exposure

For MOS calculation: the rat inhalatory NOAEC of B@/nT (Baeder & Hoffman, 1991) has
been converted in the following formula and comgate the total systemic dose via
inhalation, skin and ingestion.

N(L)OAEC,, .. *SRV,, X ABS

rat inh-rat

MOS=

RV
EXanh—human X b funen X ABth—humanj| + [Expodermhuman X ABSderm—human] + [Expooral-human X ABSoraI—human]
W/,

human

7h SRV = 0.34 ni/kg bw (200 ml/min / 250g bw = 0.8 I/min/kg bw)
ABSinh-rat = 80%

ABSinh-human= 80%

ABSqerm-humar= 10%

ABSoral-human= 100%

WRYV = Respiratory volume light activity for worké&t0 nt/person)
bw = 70 kg (worker body weight)

8 TGD 2005 Appendix VIII, Part 2 B7
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Table 4.25 Reference MOS for combined developmental toxicity

Assessment factor criteria Value
Interspecies differences 2.5%4 (rat data)
Intraspecies differences 5 workers
Duration of study 1
Type of effect 1
Extrapolation LOAEC to NOAEC 1
Reference MOS 50
Conclusion ii is reached for scenario 3.
Table 4.26 Occupational risk assessment for developmental toxicity
Inhalation Dermal Combined
m | = 2 law| 2 2| 8| = 2
s |5|5|2 |88/ 5| 5|2 |82|l5|5|¢
s | Bl |a 83| B |2|a|erz2|&H| | <
s |8 g =% 8 g 3|9 S
mg/ | mg/ mg/k | mg/k mglk mg/k
m | m 9 | g ,d%y 9
Swimming pool
Scenario 3.1: Swimming instructor / | 0.13 | 50 368 |ii - 0.00 |{13.6 | 1744 |ii
lifeguard in a swimming pool 6 78
3.2 Competitive swimmers 2.20 50 243 |ii 2.15 136 |87 [ii 2.17 136 |77 [ii

4.1.3.2.8

RAPPORTEUR FRANCE

22

Summary of risk characterisation for workers

R047_0805_HH_ANNEX1_SWIMMING_POOL_FINAL.DOC




JONVYE4 4N3LHO0ddVd

e¢

00Q" VNI 100d ONINWIMS ™ L XINNY HH G080 /+0Y

Acute toxicity Local toxicity after single or Sensiti Repeated dose toxicity Muta | Carcino Toxicity for
repeated exposure sation Systemic genic | genicity reproduction,
, ity .
Inhal Derm Qom Inhalation | Dermal Eye Inhalation | Dermal Combine Fertility | Develo
ation al | bined d ppment
Scenario 3.1: MOS 1831 |- 3654 | 456 74 (local) | - 1051 184 14706 368
Swimming 184 . . .
instructor / (syst) 1051 2051 1744
lifeguard in a
swimming pool
Concl. |ii - ii ii ii iii (local) |- ii i ii inh local | ii inh ii inh
i (syst) ii inh ii combi [ii
ii combi combi
3.2 Competitive MOS 1209 | 91 162 |20 49 (local) | 53 47 121 9709 243
swimmers 121 53 103 87
(syst) 47 91 77
Concl. |ii ii ii ii ii iii (local) | iii iii i ii inh local | ii inh ii inh
i (syst) ii inh ii dermal | ii
iii dermal | ii combi | dermal
iii combi i
combi

£-99-/9 SVO INHO4OHOTHD - LNIWSSISSY MSId N3

HLTV3IH NYIWNH " ¥43LdVHD



EU RISK ASSESSMENT - CHLOROFORM cAs 67-66-3 CHAPTER 4. HUMAN HEALTH

4.1.3.3Consumers

As the use of chloroform is limited to professiorald industrial applications through
regulation, there is no direct consumer use ofrofilom and consequently no direct public
exposure is expected.

A physiologically based pharmacokinetic (PBPK) mlodas developed for a lactating
woman to estimate the amount of chemical that aingrinfant ingests for a given nursing
schedule (24h) and maternal occupational expodi@r@m for an intermittent exposition of
6.5h on a 8h period). The estimated ingestion ¢droform via breast-milk was 0.043 mg,
which did not exceed the US EPA non-cancer drinki@der ingestion rates for children
(Fisher et al., 1997).

During their presence in the swimming pool, chidmmers and adult swimmers remain in
contact with water and air containing chlorofornheTcalculations of systemic doses for child
swimmers and adult swimmers are done accordingMbrst case and moderate exposure
scenarios detailed in the part 4.1.1.2.3 “Scena@riexposure of workers to chloroform in
swimming pools”.

The systemic doses per day via inhalation, skiniagdstion (4.1.1.3) are presented in the
following table:

Scenario RWC Inhalation RWC Dermal RWC Ingestion

exposure exposure exposure
Child or Adult swimmers 0.042 ppm 0.980 mgl/| 0.980 mgl/l

0.206 mg/m3
Scenario Systemic dose perSystemic dose| Systemic dose per Total

day via inhalation per day via skin| day via ingestion | systemic dose
(mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day)

Child 0.00059 0.0101 0.0007 0.0114
swimmers:
Worst case
Adult 0.00117 0.0196 0.0007 0.0215
swimmers:
Worst case

The risk assessment for the consumer in swimmimd\wil be done only for the worst case.

41331 Acute toxicity

Combined exposure

In a pragmatic approach, the risk characterisataynsystemic effects was conducted for
combined exposure only.
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For combined exposure an internal dose has beeunlatdd from the human acute inhalation
LOAEC < 249 mg/ni (Verschueren, 1983) considering a respiratory melwf 0.5 nvh for
1h/day, a body weight of 10 kg for child or a reafuiry volume of 1 riith for 1h/day, a body
weight of 60 kg for an adult with an absorptiontéaief 80% for inhalation uptake.

249 *0.5*0.8 /10 =9.96 mg/kg for child
249 * 1 *0.8 /60 = 3.32 mg/kg for adult

Calculated MOSs are reported in Table 4.28 and epetpwith Reference MOS reported in
Table 4.27.

Table 4.27 Reference MOS for acute toxicity

Assessment factor criteria Value
Interspecies differences 1

Intraspecies differences 10

Duration of study 2

Type of effect 1

Extrapolation LOAEL to NOAEL 3

Reference MOS 60

1 Human data for oral and inhalation route

2 An assessment factor was added for the differences between exposure (8h) and study (1h) duration.
Based on the low severity of the effects observed (discomfort) this factor was set at 2.

Table 4.28 Consumer risk assessment for acute toxicity

Combined
3
o Z =
oL o
22| 8 | 8 | &
D m 3'
3 r S
o
ma/kg
Iday mg/kg
Swimming pool
Child swimmers 0.0114 | 9.96 874 ii
Adult swimmers 0.0215 | 3.32 154 ii

For acute toxicity via combined exposutenclusion ii is reached for all scenarios.

4.1.33.2 Irritation and corrosivity

As the use of chloroform is limited to professiorald industrial applications through
regulation, there is no direct consumer use ofrofiblom and consequently no direct public
exposure is expected. During their presence irstfieiming pool, child swimmers and adult
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swimmers remain in contact with water containingpatform at a concentration assumed to
be 980ug/litre for the worst case exposure (the highesiceatration measured; Lahl et al.,
1981).

SKkin irritation

No data or case study was reported on animal amdahufor skin irritation with water
containing chloroform. For consumers, the riskghkin irritation caused by water containing
chloroform is considered to be lowo(iclusion ii).

Eye irritation

No data or case study was reported on animal amdahufor eye irritation with water
containing chloroform. For consumers, the riskdge irritation caused by water containing
chloroform might be anticipated to be low due te thigh dilution of chloroform in water
(conclusion ii).

Respiratory irritation after single exposure

Given the results of acute inhalation studiess itancluded that chloroform is irritating to the
respiratory tract. No study reported irritating eeffs on respiratory tract after a single
exposure.

In rats, enhanced bone growth and hypercellulantyhe lamina propria of the ethmoid
turbinates of the nose have been reported at tthe tdae points of the 13 weeks study at
concentrations of 50 mg/h§10 ppm, Templin et al., 1996a).

For MOS calculation: the rat inhalatory LOAEC of B@y/n? has been compared to the
inhalation reasonable worst case in swimming pémsacentration in the air is assumed to be
0.206 mg/m for a swimmer 20 cm above the water surface, ské.3).

MOS calculated are presented in Table 4.30 and amedpgo Reference MOS given in Table
4.29.

Table 4.29 Reference MOS for respiratory irritation

Assessment factor criteria Value (local)
Interspecies differences 251

Intraspecies differences 10

Duration of study 1

Type of effect 1

Extrapolation LOAEL to NOAEL 3

Reference MOS 75

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.
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Table 4.30 Occupational risk assessment for respiratory irritation

Inhalation
m = o
$15|z|¢2
2 > | 8 | 5
- m o
D ~ 1
mg/m3 | mg/m3
Swimming pool
Child swimmers 0.206 |50 243 ii
Adult swimmers 0.206 |50 243 ii

For respiratory irritatiortonclusion ii is reached for adult and child swimmers.

4.1.3.3.3 Sensitisation

No data were available for sensitisation and napational case of sensitisation was reported
for workers/people exposed to chloroform in humandigs. A sensitisation test on
chloroform was reported (Chiaki et al., 2002). Téiigdy was designed to evaluate the skin
sensitizing potency of chloroform, and it was perfed to further evaluate the differences
between Guinea Pig Maximization Test (GPMT) anddldg/mph Node Assay (LLNA, RI
Method). No positive reaction was observed in aeyhrod for sensitization.

Moreover, the limitation to professional and indiatapplications use of chloroform lowers
the concern for sensitisation.

Conclusion ii is drawn for sensitisation.

41334 Repeated dose toxicity

Inhalation (local)

Effects of atrophy on the upper airways have beesewed in rats and a LOAEC of 10
mg/nt (2 ppm) has been derived from a 13 weeks study(lia et al., 1996a).

The LOAEC is used with exposure estimations touate the MOS (Table 4.31) and then
compared to Reference MOS reported in Table 4.32.
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Table 4.31 Reference MOS for local RDT

Assessment factor criteria Value (local)
Interspecies differences 251

Intraspecies differences 10

Duration of study 2

Type of effect 1

Extrapolation LOAEC to NOAEC 3

Reference MOS 150

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.

Table 4.32 Consumer risk assessment for repeated dose toxicity by inhalation

Inhalation (local)

ainsodx3

93avo(IN
SO

uoIsn|auo9)

mg/mé [ mg/m3

Swimming pool
Child swimmers 0.206 10 49 iii
Adult swimmers 0.206 10 49 iii

For local repeated dose toxicity by inhalaticonclusion iii is reached for adult and child
swimmers.

Combined exposure

In a pragmatic approach, the risk characterisatoynsystemic effects was conducted for
combined exposure only.

For MOS calculation: the mouse inhalatory NOAEC2&f mg/nt (Templin et al., 1998;
Yamamoto et al.,, 2002) has been converted in thewmg formula and compared to the
total systemic dose via inhalation, skin and inigest

N (L)OAECTnh—mousex S Rvmousex ABSlnh—mouse

MOS=

RV, uman
|:EXanh—huma1n>< : X ABth—human + [Expodermhuman X ABSderm—human] + [EXpQ)raI-human X ABSoral —human]

human

6h SRVhouse= 0.41 ni/kg bw (45 ml/min / 40g bw = 1.125 I/min/kg bw)

9 TGD 2005 Appendix VIII, Part 2 B7
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ABSinh-mouse= 80%

ABSinh-human= 80%

ABSgerm-humar= 10%

ABSoral-human= 100%

WRYV = Respiratory volume for child or adult

bw = child or adult body weight

Calculated MOSs are reported in Table 4.34 and eoetpwith Reference MOS reported in
Table 4.33.

Table 4.33 Reference MOS for combined RDT

Assessment factor criteria Value
Interspecies differences 2.5* 7 (mouse data)
Intraspecies differences 10

Duration of study 1

Type of effect 1

Extrapolation LOAEL to NOAEL 1

Reference MOS 175

Table 4.34 Consumer risk assessment for combined RDT

Combined
o
=3 Z =
oL o
232 | 8 a g
[} m o
3 = E]
(1]
mg/kg
Iday mg/kg
Swimming pool
Child swimmers 0.0114 |8.2 719 ii
Adult swimmers 0.0215 | 8.2 381 ii

For RDT via combined exposuecenclusion ii is reached for adult and child swimmers.

41335 M utagenicity

Data on the mutagenicity of chloroform have regehéen reviewed and evaluated by several
groups: IARC, US EPA, ILSI and WHO. Most of the imvs concluded that chloroform is
not a strong mutagen but a weak genotoxic effest e excluded. Studies presented in this
report were chosen based on their reliability (12praccording to Klimish scoring system.
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Although negative in vivo results are reported,esalin vivo tests published in international
rewiews demonstrated that chloroform could inducécrenuclei and chromosomal
aberrations. Positive results are observed in dhget organ (kidney) or after at least three
administrations in bone marrow cells, which miglg bonsistent with a mechanism of
oxidative damage due to glutathione depletion. dssiit should be noted that MN and CA
tests performed in rats were all positive wherea®dresults were observed in mice.

A test protocol for micronucleus assay in Spragagvley rats according to OECD guideline
no. 474 was proposed and circulated to Member S{M&). A discussion took place at the
Technical Committee on New and Existing Chemicd@8 I(TCNES) on the further
information needed for mutagenicity evaluation. TM& expressed their support on the
testing proposal. Three MS were not in favour @& fnotocol for further testing since they
were in favour instead of a classification Categ8ryor mutagenicity. One MS and the
Rapporteur reminded the TCNES group that furthstirtg was requested to confirm the
database and the disputed Fujie et al., (1990yst0de MS answered that a confirmatory
study should be a chromosomal aberrations testame lmarrow (BM) following Fujie’s
protocol instead of the MN test proposed with irdiadn an exploration in the targeted
organs such as liver and kidney. Other MS indicdted if a test should be conducted, a
Comet assay should be carried out instead. Thestndjustified the choice of the MN based
on the sensitivity of this test in comparison te tBM test. It was also stressed that
international bodies do not consider chloroformaason-threshold carcinogen. According to
the Industry, the dataset is not sufficient forlassification on mutagenicity, the Industry
would like to perform the test as proposed in theqrol and requested a recommendation of
the TCNES.

ECB concluded that the majority of the expressednller States (6) did not support the test
proposal.

Conclusion open applies with regard to mutagenicity of chloroforfimllowing TCNES
discussion.
4.1.3.3.6 Carcinogenicity

Inhalation (local)

A LOAEC of 25 mg/mi (5 ppm) was determined for nasal lesions includitigkening of the
bone and atrophy and respiratory metaplasia obliaetory epithelium in rats of both sexes
and female mice (Yamamoto et al., 2002). This LOAE@sed with occupational values to
calculate the MOSs, which are compared to Referdt@8 given in Table 4.35. Results and
conclusions are presented in Table 4.36.
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Table 4.35 Reference MOS for local carcinogenicity

Assessment factor criteria Value
Interspecies differences 251

Intraspecies differences 10

Duration of study 1

Type of effect 1

Extrapolation LOAEC to NOAEC 3

Reference MOS 75

1 For inhalation studies only a factor 2.5 is used, and no correction is made for differences in body size, because
extrapolation is based on toxicological equivalence of a concentration of a chemical in the air of experimental animals and
humans; animal and humans breathe at a rate depending on their caloric requirements.

Table 4.36 Occupational risk assessment for local carcinogenicity

Inhalation (local)

ainsodx3
93vo(IIN
SO
uoisnjouo?

mg/m3 | mg/m?3

Swimming pool
Child swimmers 0.206 25 121 ii
Adult swimmers 0.206 25 121 ii

For inhalation (local)¢onclusion ii is reached for adult and child swimmers.

Combined exposure

In a pragmatic approach, the risk characterisatoynsystemic effects was conducted for
combined exposure only.

For MOS calculation: the mouse inhalatory NOAEC26fmg/ni (Yamamoto et al., 2002)
has been converted in the following formula and parad to the total systemic dose via
inhalation, skin and ingestion.

N (L)OAECTnh—mousex SRV

mouse

x ABS

inh-mouse

MOS=

human

RV, uman
|:EXanh—huma1n>< bWh X ABth—human + [Expodermhuman X ABSderm—human] + [EXpQ)raI-human X ABSoral —human]

6h SRVnouse= 0.41 ni/kg bw (45 ml/min / 40g bw = 1.125 I/min/kg bw)
ABSinh-mouse= 80%

10 TGD 2005 Appendix VIII, Part 2 B7
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ABSinh-human= 80%

ABSgerm-humar= 10%

ABSoral-human= 100%

WRYV = Respiratory volume for child or adult
bw = child or adult body weight

Calculated MOSs are reported in Table 4.38 and epatpwith Reference MOS reported in
Table 4.37.

Table 4.37 Reference MOS for combined carcinogenicity

Assessment factor criteria Value
Interspecies differences 2.5* 7 (mouse data)
Intraspecies differences 10

Duration of study 1

Type of effect 1

Extrapolation LOAEL to NOAEL 1

Reference MOS 175

Table 4.38 Consumer risk assessment for carcinogenicity

Combined
o
=3 Z =
oL o
23 | 8 8 g
[} m o
3 = £}
(1]
mg/kg
Iday mg/kg
Swimming pool
Child swimmers 0.0114 |8.2 719 ii
Adult swimmers 0.0215 | 8.2 381 ii

For carcinogenicity via combined exposwenclusion ii is reached for child and adult
swimmers.

4.1.3.3.7 Toxicity for reproduction

Effects on fertility

Combined exposure

In a pragmatic approach, the risk characterisatias conducted for combined exposure only.

RAPPORTEUR FRANCE 32 R047_0805_HH_ANNEX1_SWIMMING_POOL_FINAL.DOC



MOS=

EU RISK ASSESSMENT - CHLOROFORM cAsS 67-66-3

CHAPTER 4. HUMAN HEALTH

For MOS calculation: the mouse oral NOAEL of 16 kgg(Chapin et al., 1997) has been
converted in the following formula and comparedhe total systemic dose via inhalation,

skin and ingestion.

N(L)OAEL

ABS

X
oral mouse oralmouse

human

EXanh—human X

human
ABSoral-mouse= 100%
ABSinh-human= 80%
ABSgerm-humar= 10%
ABSgra-human= 100%

WRYV = Respiratory volume for child or adult

bw = child or adult body weight

X ABth—humanj| + [Expodermhuman X ABSderm—human] + [Expoorakhuman X ABSoral—human]

Calculated MOSs are reported in Table 4.40 and enetpwith Reference MOS reported in

Table 4.39.

Table 4.39 Reference MOS for combine

d effects on fertility

Assessment factor criteria

Value

Interspecies differences

2.5* 7 (mouse data)

Intraspecies differences

10

Duration of study

1

Type of effect

1

Extrapolation LOAEL to NOAEL

1

Reference MOS

175

Table 4.40 Consumer risk assessment for effects on fertility

Combined
3
o Z =
oL o
2G| 8 a g
3 ~ E
(2]
ma/kg
Iday mg/kg
Swimming pool
Child swimmers 0.0114 |16 1404 ii
Adult swimmers 0.0215 [ 16 744 ii

11 TGD 2005 Appendix VIII, Part 2 B7
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For effects on fertility via combined exposwenclusion ii is reached for child and adult
swimmers.

Developmental toxicity

Combined exposure

In a pragmatic approach, the risk characterisatias conducted for combined exposure only.

For MOS calculation: the rat inhalatory NOAEC of B@/nT (Baeder & Hoffman, 1991) has
been converted in the following formula and comgate the total systemic dose via
inhalation, skin and ingestion.

xsRV_ xABS

nh-rat rat inh-rat

MOS< N(L)OAEC,

human

RV,
|:EXanh—human X b e X ABth—hun‘aﬂ + [Expodermhuman X ABSderm—hurmn] + [Expoorakhuman X ABSoral—human]
W,

7h sRVix = 0.34 ni/kg bw (200 mi/min / 250g bw = 0.8 I/min/kg bw)
ABSinh-rat = 80%

ABSinh-human= 80%

ABSgerm-humar= 10%

ABSgral-human= 100%

WRYV = Respiratory volume for child or adult

bw = child or adult body weight

Calculated MOSs are reported in Table 4.42 and eoetpwith Reference MOS reported in
Table 4.41.

Table 4.41 Reference MOS for combined developmental toxicity

Assessment factor criteria Value
Interspecies differences 2.5 4 (rat data)
Intraspecies differences 10

Duration of study 1

Type of effect 1

Extrapolation LOAEL to NOAEL 1

Reference MOS 100

12TGD 2005 Appendix VIII, Part 2 B7
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Table 4.42 Consumer risk assessment for developmental toxicity

Combined
o
Ly — = o
23 | 8 3 3
[+] m o
3 = E]
(1]
mg/kg
Iday mg/kg
Swimming pool
Child swimmers 0.0114 [13.6 1193 ii
Adult swimmers 0.0215 | 13.6 633 ii

For effects on development via combined exposorelusion ii is reached for child and
adult swimmers.

4.1.3.38 Summary of risk characterisation for consumers
Acute Irritation RDT RDT C:arcmogen Can_:lpogen Effec_t§ on Develogn)e
local icity local icity fertility ntal toxicity
o o o o o o o o
= S = S = 3 = S = 3 = 3 = S = 3
(=3 (=3 o (=3 o o (=3 (=3
o o o o o o o o
= = = = = = = =
Child swimmers | 874 | ii 243 i 49  |iii 719 [|ii 121 |ii 719 [ii 1404 | i 1193 | i
Adult swimmers | 154 | ii 243 i 49 |iii 381 |ii 121 |ii 381 | 744 | 633 |ii
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) RESULTS3

5.1 INTRODUCTION

5.2 ENVIRONMENT

5.3 HUMAN HEALTH
531 Human health (toxicity)
5311 Workers

Conclusion (ii))  There is at present no need for further inforrmatmd/or testing and no
need for risk reduction measures beyond those waiehbeing applied
already.

Conclusion (ii) applies to:

- Scenario 3, Swimming pools for acute toxicity,ngésation, irritation, RDT
(inhalation systemic, combined for swimming instass), carcinogenicity (Swimming
instructor, inhalation for competitive swimmergtility and development (dermal).

Conclusion (iii) There is a need for limiting the risks; risk retiloic measures which are
already being applied shall be taken into account.

Conclusion (iii) applies to:

- Scenario 3, Swimming pools for RDT (inhalatiorcdg dermal and combined for
competitive swimmers), carcinogenicity (dermal andmbined for competitive
swimmers).

53.1.2 Consumers

Conclusion (ii))  There is at present no need for further inforrmatmd/or testing and no
need for risk reduction measures beyond those warehbeing applied
already.

Conclusion (ii) applies to:

- Child and Adult swimmers for acute toxicity, tefion, RDT, carcinogenicity, fertility
and development.

Conclusion (iii) There is a need for limiting the risks; risk retioic measures which are
already being applied shall be taken into account.

13 conclusion (i) There is a need for further information and/oritest
Conclusion (ii) There is at present no need fothier information and/or testing and no need fde resiuction measures beyond those
which are being applied already.
Conclusion (iii) ~ There is a need for limiting thisks; risk reduction measures which are alreadydgapplied shall be taken into
account.
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Conclusion (iii) applies to:

- Child and Adult swimmers for RDT (local).
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