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Environmental factors not influenced by risk
management

Local freshwater dilution factor 10

Local marine water dilution factor 100

Other Operational Conditions of use affecting
environmental exposure

Indoor/Outdoor use.

Product applied in aqueous process solution with
negligible volatilization. Free available chlorine in effluent
is measured as total residual chlorine (TRC) and should
be below 1.0E-13 mg/L

No release in air from process expected because
hypochlorite solution is non volatile.

No release in soil from process expected.

Technical conditions and measures at process
level (source) to prevent release

Common practices vary across sites but releases
expected are negligible to waste water and soil (sodium
hypochlorite is destroyed rapidly in contact with organic as
well as inorganic material).

Technical onsite conditions and measures to
reduce or limit discharges, air emissions and
releases to soil

Risk from environmental exposure is driven by freshwater.
Onsite wastewater treatment required. Prevent discharge
of un-dissolved substance to or recover from onsite
wastewater.

Organization measures to prevent/limit release
from site

Prevent environmental discharge consistent with
regulatory requirement

Conditions and measures related to industrial
or municipal sewage treatment plant

The waste water treatment is required.

Conditions and measures related to external
treatment of waste for disposal

Combustion emissions limited by required exhaust
emission controls. External treatment and disposal of
waste should comply with applicable local and/or national
regulations.

2.2 – Control of worker exposure

Contributing exposure scenario controlling worker exposure for PROC 1, 2, 3, 4, 8a, 8b, 9

GENERAL CONDITIONS APPLICABLE TO ALL ACTIVITIES:
G12 - Covers percentage substance in the product up to 25 % (unless stated differently).
G2 - Covers daily exposures up to 8 hours (unless stated differently).
OC8 – Indoor

Risk Management Measures and measures related to personal protection, hygiene and health evaluation:
Cross reference to tab. General Risk Management Measures (Qualitative Exposure Assessment, see
additional document 1, end of extended SDS)

SPECIFIC CONDITIONS APPLICABLE TO SPECIFIC ACTIVITIES

Contributing Scenario Duration of use Concentration of
substance

Risk Management Mesures

PROC1 - Use in closed
process, no likelihood of

n.s.c. n.s.c. Handle substance within a
closed system [E47].
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exposure

PROC2 - Use in closed,
continuous process with
occasional controlled
exposure

n.s.c. n.s.c. Provide extract ventilation to
points where emissions
occur. [E54]. Process under
low containment.

PROC3 - Use in closed
batch process
(synthesis or
formulation)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions
occur. [E54]. Process under
low containment.

PROC4 - Use in batch
and other process
(synthesis) where
opportunity for exposure
arises

n.s.c. n.s.c. Provide extract ventilation to
points where emissions
occur. [E54]. Process under
low containment.

PROC8a - Transfer of
chemicals from/to
vessels/large containers
at non dedicated
facilities

Avoid carrying out
activities involving
exposure for more

than 6 h.

n.s.c. Provide extract ventilation to
points where emissions
occur. [E54]. Process under
low containment.

PROC8b - Transfer of
chemicals from/to
vessels/large containers
at dedicated facilities

Avoid carrying out
activities involving
exposure for more

than 6 h.

n.s.c. Provide extract ventilation to
points where emissions
occur. [E54]. Process under
low containment.

PROC9 - Transfer of
chemicals into small
containers (dedicated
filling line)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions
occur. [E54]. Process under
low containment.

nsp : no specific conditions

3 – Exposure estimation and reference to its source

3.1 - Environment

EE8 - Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative assessment
- environment”, end of Extended SDS.

Predicted exposure concentrations (PECs)
According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite. Also in recreational zones located close to discharge points of
chlorinated waste water, the potential for exposure to hypochlorite originating from waste water treatment is
negligible as the emission of un-reacted hypochlorite is non-existent.

Due to the physical chemical properties of sodium hypochlorite no indirect exposure is thought to occur via
the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via the
environment.
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3.2 – Human health

Used Advanced Reach Tool model

Route of exposure Concentra
tions

Risk Characterisation Ratio (RCR)

Value Unit inhalation dermal combined

Long-term exposure, local,
inhalative – PROC1 0.02 mg/m³

0.01
n.a n.a

Long-term exposure, local,
inhalative – PROC2 1.10 mg/m³

0.71
n.a n.a

Long-term exposure, local,
inhalative – PROC3 1.10 mg/m³

0.71
n.a n.a

Long-term exposure, local,
inhalative – PROC4 1.20 mg/m³

0.77
n.a n.a

Long-term exposure, local,
inhalative – PROC8a 1.25 mg/m³

0.81
n.a n.a

Long-term exposure, local,
inhalative – PROC8b 1.25 mg/m³

0.81
n.a n.a

Long-term exposure, local,
inhalative – PROC9 0.91 mg/m³

0.59
n.a n.a

n.a = non adapted

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Guidance is based on assumed operating conditions which may not be applicable to all sites; thus, scaling
was deemed necessary to define appropriate site-specific risk management measures. If scaling reveals a
condition of unsafe use (i.e., RCRs > 1), additional RMMs or a site-specific chemical safety assessment is
required.
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2 – TITLE OF EXPOSURE SCENARIO: FORMULATION

List of all use descriptors related to the life cycle stage

SU 3: Industrial uses: Uses of substances as such or in preparations at industrial sites

SU 10: Formulation [mixing] of preparations and/or re-packaging (excluding alloys)

Name of contributing environmental scenario and corresponding ERC
ERC2: Formulation of preparations

Name(s) of contributing worker scenarios and corresponding PROCs

PROC1: Use in closed process, no likelihood of exposure
PROC2: Use in closed, continuous process with occasional controlled exposure
PROC3: Use in closed batch process (synthesis or formulation)
PROC4: Use in batch and other process (synthesis) where opportunity for exposure arises
PROC5: Mixing or blending in batch processes (multistage and/or significant contact)
PROC8a: Transfer of chemicals from/to vessels/large containers at non dedicated facilities
PROC8b: Transfer of chemicals from/to vessels/large containers at dedicated facilities
PROC9: Transfer of chemicals into small containers (dedicated filling line)
PROC14: Production of preparations or articles by tabletting, compression, extrusion, pelletisation
PROC15: Use as laboratory reagent

2 – Operational Conditions and Risk Management Measures

2.1 – Control of Environmental exposure

Contributing exposure scenario controlling environmental exposure for ERC2

Product characteristics Substance is a unique structure.

Non-hydrophobic.

Readily biodegradable.

Concentration: < 25 % (typically 12 – 14 %)

European tonnage 1195.23 kt/y 24% active chlorine (286.85 kt/year Cl2
equivalent)

Number of European production and formulation sites > 63

Maximum regional tonnage 342.58 kt/y 24% active chlorine (82.22) kt/year Cl2
equivalent

Frequency and duration of use Continuous release.

Emission Days: 360 days/year

Environmental factors not influenced by risk
management

Local freshwater dilution factor 10

Local marine water dilution factor 100

Other Operational Conditions of use
affecting environmental exposure

Indoor/Outdoor use. Product applied in aqueous process
solution with negligible volatilization.
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Free available chlorine in effluent is measured as total
residual chlorine (TRC) and should be below 1.0E-13 mg/L
No release in air from process expected because
hypochlorite solution is non volatile.
No release in soil from process expected.

Technical conditions and measures at
process level (source) to prevent release

Common practices vary across sites but releases expected
are negligible to waste water and soil (sodium hypochlorite is
destroyed rapidly in contact with organic as well as inorganic
material).

Technical onsite conditions and measures to
reduce or limit discharges, air emissions and
releases to soil

Risk from environmental exposure is driven by freshwater.
Onsite wastewater treatment required. Prevent discharge of
un-dissolved substance to or recover from onsite wastewater.

Organization measures to prevent/limit
release from site

Prevent environmental discharge consistent with regulatory
requirement

Conditions and measures related to
industrial or municipal sewage treatment
plant

The waste water treatment is required.

Conditions and measures related to external
treatment of waste for disposal

Combustion emissions limited by required exhaust emission
controls. External treatment and disposal of waste should
comply with applicable local and/or national regulations.

2.2 – Control of worker exposure

Contributing exposure scenario controlling worker exposure for PROC 1, 2, 3, 4, 5, 8a, 8b, 9. 14, 15

GENERAL CONDITIONS APPLICABLE TO ALL ACTIVITIES:
G12 - Covers percentage substance in the product up to 25 % (unless stated differently).
G2 - Covers daily exposures up to 8 hours (unless stated differently).
OC8 – Indoor

Risk Management Measures and measures related to personal protection, hygiene and health evaluation:
Cross reference to tab. General Risk Management Measures (Qualitative Exposure Assessment, see
additional document 1, end of extended SDS)

SPECIFIC CONDITIONS APPLICABLE TO SPECIFIC ACTIVITIES

Contributing Scenario Duration of
use

Concentration of
substance

Risk Management Mesures

PROC1 - Use in closed
process, no likelihood of
exposure

n.s.c. n.s.c. Handle substance within a
closed system [E47].

PROC2 - Use in closed,
continuous process with
occasional controlled exposure

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC3 - Use in closed batch
process (synthesis or
formulation)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC4 - Use in batch and
other process (synthesis)
where opportunity for exposure

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
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arises containment.

PROC5 - Mixing or blending in
batch processes (multistage
and/or significant contact)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC8a - Transfer of
chemicals from/to
vessels/large containers at non
dedicated facilities

Avoid
carrying out

activities
involving

exposure for
more than 6

h.

n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC8b - Transfer of
chemicals from/to
vessels/large containers at
dedicated facilities

Avoid
carrying out

activities
involving

exposure for
more than 6

h.

n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC9 - Transfer of chemicals
into small containers
(dedicated filling line)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC14 - Production of
preparations or articles by
tabletting, compression,
extrusion, pelletizing

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under medium
containment.

PROC 15 – Use as laboratory
reagent

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54].
nsp : no specific conditions

3 – Exposure estimation and reference to its source

3.1 - Environment

EE8 - Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative assessment
- environment”, end of Extended SDS.

Predicted exposure concentrations (PECs)
According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite. Also in recreational zones located close to discharge points of
chlorinated waste water, the potential for exposure to hypochlorite originating from waste water treatment is
negligible as the emission of un-reacted hypochlorite is non-existent.

Due to the physical and chemical properties of sodium hypochlorite no indirect exposure is thought to
occur via the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via
the environment.
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3.2 – Human health

Used Advanced Reach Tool model

Route of exposure Concentrations Risk Characterisation Ratio (RCR)

Value Unit inhalation dermal combined

Long-term exposure, local,
inhalative – PROC1 0.02 mg/m³ 0.01 n.a n.a

Long-term exposure, local,
inhalative – PROC2 1.10 mg/m³ 0.71 n.a n.a

Long-term exposure, local,
inhalative – PROC3 1.10 mg/m³ 0.71 n.a n.a

Long-term exposure, local,
inhalative – PROC4 1.20 mg/m³ 0.77 n.a n.a

Long-term exposure, local,
inhalative – PROC5 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC8a 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC8b 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC9 0.91 mg/m³ 0.59 n.a n.a

Long-term exposure, local,
inhalative – PROC 14 0.23 mg/m3 0.15 n.a n.a

Long-term exposure, local,
inhalative – PROC 15 0.70 mg/m3 0.45 n.a n.a

n.a = non adapted

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Guidance is based on assumed operating conditions which may not be applicable to all sites; thus, scaling
was deemed necessary to define appropriate site-specific risk management measures. If scaling reveals a
condition of unsafe use (i.e., RCRs > 1), additional RMMs or a site-specific chemical safety assessment is
required.
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3 – TITLE OF EXPOSURE SCENARIO: INDUSTRIAL USE AS INTERMEDIATE

List of all use descriptors related to the life cycle stage

SU 3: Industrial uses: Uses of substances as such or in preparations at industrial sites

SU 8: Manufacture of bulk, large scale chemicals (including petroleum products)

SU 9: Manufacture of fine chemicals

PC 19: Intermediate

Name of contributing environmental scenario and corresponding ERC

ERC6a: Industrial use resulting in manufacture of another substance (use of intermediates)

Name(s) of contributing worker scenarios and corresponding PROCs

PROC1: Use in closed process, no likelihood of exposure
PROC2: Use in closed, continuous process with occasional controlled exposure
PROC3: Use in closed batch process (synthesis or formulation)
PROC4: Use in batch and other process (synthesis) where opportunity for exposure arises
PROC8a: Transfer of chemicals from/to vessels/large containers at non dedicated facilities
PROC8b: Transfer of chemicals from/to vessels/large containers at dedicated facilities
PROC9: Transfer of chemicals into small containers (dedicated filling line)

2 – Operational Conditions and Risk Management Measures

2.1 – Control of Environmental exposure

Contributing exposure scenario controlling environmental exposure for ERC6a

Product characteristics Substance is a unique structure.

Non-hydrophobic.

Readily biodegradable.

Concentration: < 15 % (typically 3 – 5 %)

European tonnage 26 % of the total consumption was estimated to be used as a
chemical intermediate (75.96 kt/year chlorine equivalent).

Frequency and duration of use Continuous release.

Emission Days: 360 days/year

Environmental factors not influenced by
risk management

Local freshwater dilution factor 10

Local marine water dilution factor 100
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Other Operational Conditions of use
affecting environmental exposure

Reactions with organic intermediates in controlled closed systems.
Sodium hypochlorite solution is filled into the reaction vessels
through closed systems.

No release in environment is expected. In worst case the free
available chlorine in effluent is measured as total residual chlorine
(TRC) and should be below 1.0E-13 mg/L

Technical conditions and measures at
process level (source) to prevent
release

Common release control mechanisms (all sites fall under IPPC
BREF) and specific local regulations respected to minimize risk.
Common practices vary across sites but no releases are expected.
Off-gas from the reactor is usually treated in a thermal exhaust air
decontaminator before release into the atmosphere.

Technical onsite conditions and
measures to reduce or limit discharges,
air emissions and releases to soil

NaClO must be reduced completely to sodium chloride during the
process avoiding critical releases in environment.

The formation of chlorine must be excluded because of the
alkalinity of the reaction mixture.

Organization measures to prevent/limit
release from site

Prevent environmental discharge consistent with regulatory
requirement

Conditions and measures related to
industrial or municipal sewage
treatment plant

The waste water treatment is required because of the organic
compounds and at the same time any left available chlorine is
destroyed.

Conditions and measures related to
external treatment of waste for disposal

Combustion emissions limited by required exhaust emission
controls. External treatment and disposal of waste should comply
with applicable local and/or national regulations.

2.2 – Control of worker exposure

Contributing exposure scenario controlling worker exposure for PROC 1, 2, 3, 4, 8a, 8b, 9.

GENERAL CONDITIONS APPLICABLE TO ALL ACTIVITIES:
G12 - Covers percentage substance in the product up to 25 % (unless stated differently).
G2 - Covers daily exposures up to 8 hours (unless stated differently).
OC8 – Indoor

Risk Management Measures and measures related to personal protection, hygiene and health evaluation:
Cross reference to tab. General Risk Management Measures (Qualitative Exposure Assessment, see
additional document 1, end of extended SDS)

SPECIFIC CONDITIONS APPLICABLE TO SPECIFIC ACTIVITIES

Contributing Scenario Duration of use Concentration of
substance

Risk Management Mesures

PROC1 - Use in closed
process, no likelihood of
exposure

n.s.c. n.s.c. Handle substance within a
closed system [E47].

PROC2 - Use in closed,
continuous process with
occasional controlled
exposure

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.
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PROC3 - Use in closed
batch process (synthesis or
formulation)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC4 - Use in batch and
other process (synthesis)
where opportunity for
exposure arises

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC8a - Transfer of
chemicals from/to
vessels/large containers at
non dedicated facilities

Avoid carrying out
activities involving
exposure for more

than 6 h.

n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC8b - Transfer of
chemicals from/to
vessels/large containers at
dedicated facilities

Avoid carrying out
activities involving
exposure for more

than 6 h.

n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC9 - Transfer of
chemicals into small
containers (dedicated filling
line)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

nsp: no specific conditions

3 – Exposure estimation and reference to its source

3.1 - Environment

EE8 - Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative assessment
- environment”, end of Extended SDS)

Predicted exposure concentrations (PECs)
Emissions to the environment will not occur as NaClO either reacts or is reduced completely to sodium
chloride during the process. The waste water is usually treated because of the organic compounds and at
the same time any left available chlorine is destroyed.

According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite. Also in recreational zones located close to discharge points of
chlorinated waste water, the potential for exposure to hypochlorite originating from waste water treatment is
negligible as the emission of un-reacted hypochlorite is non-existent.
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Due to the physical and chemical properties of sodium hypochlorite no indirect exposure is thought to
occur via the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via
the environment.

Route of exposure Concentra-
tions

Risk Characterisation Ratio (RCR)

Value Unit inhalation dermal combined

Long-term exposure, local,
inhalative – PROC1 0.02 mg/m³ 0.01 n.a n.a

Long-term exposure, local,
inhalative – PROC2 1.10 mg/m³ 0.71 n.a n.a

Long-term exposure, local,
inhalative – PROC3 1.10 mg/m³ 0.71 n.a n.a

Long-term exposure, local,
inhalative – PROC4 1.20 mg/m³ 0.77 n.a n.a

Long-term exposure, local,
inhalative – PROC8a 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC8b 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC9 0.91 mg/m³ 0.59 n.a n.a

n.a = non adapted

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Guidance is based on assumed operating conditions which may not be applicable to all sites; thus, scaling
was deemed necessary to define appropriate site-specific risk management measures. If scaling reveals a
condition of unsafe use (i.e., RCRs > 1), additional RMMs or a site-specific chemical safety assessment is
required.
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 4 - TITLE OF EXPOSURE SCENARIO: INDUSTRIAL USE IN TEXTILE INDUSTRY

List of all use descriptors related to the life cycle stage

SU 3: Industrial uses: Uses of substances as such or in preparations at industrial sites

SU 5: Manufacture of textiles, leather, fur

PC 34: Textile dyes, finishing and impregnating products; including bleaches and other processing aids

Name of contributing environmental scenario and corresponding ERC

ERC6b: Industrial use of reactive processing aids

Name(s) of contributing worker scenarios and corresponding PROCs

PROC1: Use in closed process, no likelihood of exposure
PROC2: Use in closed, continuous process with occasional controlled exposure
PROC3: Use in closed batch process (synthesis or formulation)
PROC4: Use in batch and other process (synthesis) where opportunity for exposure arises
PROC5: Mixing or blending in batch processes (multistage and/or significant contact)
PROC8a: Transfer of chemicals from/to vessels/large containers at non dedicated facilities
PROC8b: Transfer of chemicals from/to vessels/large containers at dedicated facilities
PROC9: Transfer of chemicals into small containers (dedicated filling line)
PROC13: Treatment of articles by dipping and pouring

2 – Operational Conditions and Risk Management Measures

2.1 – Control of Environmental exposure

Contributing exposure scenario controlling environmental exposure for ERC2

Product characteristics Substance is a unique structure.

Non-hydrophobic.

Readily biodegradable.

Concentration: < 15 % (typically 3 – 5 %)

European tonnage 12.05 kt of Cl2 equivalent have been used in Europe in
1994 (300 t as chlorine gas and 11.75 kt as bleach).
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Frequency and duration of use Continuous release.

Emission Days: 360 days/year

Environmental factors not influenced by risk
management

Local freshwater dilution factor 10

Local marine water dilution factor 100

Other Operational Conditions of use affecting
environmental exposure

Sulfite must be use in part of de-chlorination process
leading to  negligible releases of NaClO in water.

No release in environment is expected. In worst case the
free available chlorine in effluent is measured as total
residual chlorine (TRC) and should be below 1.0E-13
mg/L

Technical conditions and measures at process
level (source) to prevent release

Common release control mechanisms (all sites fall under
IPPC BREF) and specific local regulations respected to
minimize risk. Common practices vary across sites but no
releases are expected.
Off-gas from the reactor is usually treated in a thermal
exhaust air decontaminator before release into the
atmosphere.

Technical onsite conditions and measures to
reduce or limit discharges, air emissions and
releases to soil

Wool chlorination performed in an acid environment, in
which gaseous chlorine formation is unavoidable. This
requires a high degree of enclosure of the plants, the
presence of abatement system of gaseous emission, and
a neutralization stage

Organization measures to prevent/limit release
from site

Prevent environmental discharge consistent with
regulatory requirement

Conditions and measures related to industrial or
municipal sewage treatment plant

The waste water treatment is required because of the
organic compounds and at the same time any left
available chlorine is destroyed.

Conditions and measures related to external
treatment of waste for disposal

Combustion emissions limited by required exhaust
emission controls. External treatment and disposal of
waste should comply with applicable local and/or national
regulations.

2.2 – Control of worker exposure

Contributing exposure scenario controlling worker exposure for PROC 1, 2, 3, 4, 5, 8a, 8b, 9. 13

GENERAL CONDITIONS APPLICABLE TO ALL ACTIVITIES:
G12 - Covers percentage substance in the product up to 25 % (unless stated differently).
G2 - Covers daily exposures up to 8 hours (unless stated differently).
OC8 – Indoor

Risk Management Measures and measures related to personal protection, hygiene and health evaluation:
Cross reference to tab. General Risk Management Measures (Qualitative Exposure Assessment, see
additional document 1, end of extended SDS)

SPECIFIC CONDITIONS APPLICABLE TO SPECIFIC ACTIVITIES
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Contributing Scenario Duration of use Concentration of
substance

Risk Management Mesures

PROC1 - Use in closed
process, no likelihood of
exposure

n.s.c. n.s.c. Handle substance within a closed
system [E47].

PROC2 - Use in closed,
continuous process with
occasional controlled
exposure

n.s.c. n.s.c. Provide extract ventilation to points
where emissions occur. [E54].
Process under low containment.

PROC3 - Use in closed
batch process (synthesis
or formulation)

n.s.c. n.s.c. Provide extract ventilation to points
where emissions occur. [E54].
Process under low containment.

PROC4 - Use in batch
and other process
(synthesis) where
opportunity for exposure
arises

n.s.c. n.s.c. Provide extract ventilation to points
where emissions occur. [E54].
Process under low containment.

PROC5 - Mixing or
blending in batch
processes (multistage
and/or significant
contact)

n.s.c. n.s.c. Provide extract ventilation to points
where emissions occur. [E54].
Process under low containment.

PROC8a - Transfer of
chemicals from/to
vessels/large containers
at non dedicated
facilities

Avoid carrying
out activities

involving
exposure for

more than 6 h.

n.s.c. Provide extract ventilation to points
where emissions occur. [E54].
Process under low containment.

PROC8b - Transfer of
chemicals from/to
vessels/large containers
at dedicated facilities

Avoid carrying
out activities

involving
exposure for

more than 6 h.

n.s.c. Provide extract ventilation to points
where emissions occur. [E54].
Process under low containment.

PROC9 - Transfer of
chemicals into small
containers (dedicated
filling line)

n.s.c. n.s.c. Provide extract ventilation to points
where emissions occur. [E54].
Process under low containment.

PROC13 - Treatment of
articles by dipping and
pouring

n.s.c. n.s.c. Provide extract ventilation to points
where emissions occur. [E54].
Process under medium
containment. Minimize exposure by
ventilated partial enclosure of the
operator or equipment.

nsp: no specific conditions

3 – Exposure estimation and reference to its source

3.1 - Environment
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EE8 - Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative assessment
- environment”, end of Extended SDS)

Predicted exposure concentrations (PECs)
For use in textile industry, the releases of sodium hypochlorite are expected to be low due to the
operational conditions put in place in the different process (de-chlorination stage in wool treatment) and
also, due to the rapid decay of hypochlorite.
According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite. Also in recreational zones located close to discharge points of
chlorinated waste water, the potential for exposure to hypochlorite originating from waste water treatment is
negligible as the emission of un-reacted hypochlorite is non-existent.

Due to the physical and chemical properties of sodium hypochlorite no indirect exposure is thought to
occur via the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via
the environment.

3.2 – Human health
Used Advanced Reach Tool model (see detail inputs for exposure calculation in Additional document 3, end
of this extended SDS)

Route of exposure Concentrations Risk Characterisation Ratio (RCR)
Value Unit inhalation dermal combined

Long-term exposure, local,
inhalative – PROC1 0.02 mg/m³

0.01
n.a n.a

Long-term exposure, local,
inhalative – PROC2 1.10 mg/m³

0.71
n.a n.a

Long-term exposure, local,
inhalative – PROC3 1.10 mg/m³

0.71
n.a n.a

Long-term exposure, local,
inhalative – PROC4 1.20 mg/m³

0.77
n.a n.a

Long-term exposure, local,
inhalative – PROC5 1.25 mg/m³

0.81
n.a n.a

Long-term exposure, local,
inhalative – PROC8a 1.25 mg/m³

0.81
n.a n.a

Long-term exposure, local,
inhalative – PROC8b 1.25 mg/m³

0.81
n.a n.a
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Long-term exposure, local,
inhalative – PROC9 0.91 mg/m³

0.59
n.a n.a

Long-term exposure, local,
inhalative – PROC13 0.70 mg/m³ 0.45 n.a n.a

n.a = non adapted

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Guidance is based on assumed operating conditions which may not be applicable to all sites; thus, scaling
was deemed necessary to define appropriate site-specific risk management measures. If scaling reveals a
condition of unsafe use (i.e., RCRs > 1), additional RMMs or a site-specific chemical safety assessment is
required

5 – TITLE OF EXPOSURE SCENARIO: INDUSTRIAL USE IN SEWAGE AND COOLING OR HEATING
WATER TREATMENT
List of all use descriptors related to the life cycle stage

SU 3: Industrial uses: Uses of substances as such or in preparations at industrial sites

SU 23: Electricity, steam, gas water supply and sewage treatment

PC 20: Products such as ph-regulators, flocculants, precipitants, neutralization agents

PC 37: Water treatment chemicals

Name of contributing environmental scenario and corresponding ERC

ERC6b: Industrial use of reactive processing aids

Name(s) of contributing worker scenarios and corresponding PROCs

PROC1: Use in closed process, no likelihood of exposure
PROC2: Use in closed, continuous process with occasional controlled exposure
PROC3: Use in closed batch process (synthesis or formulation)
PROC4: Use in batch and other process (synthesis) where opportunity for exposure arises
PROC5: Mixing or blending in batch processes (multistage and/or significant contact)
PROC8a: Transfer of chemicals from/to vessels/large containers at non dedicated facilities
PROC8b: Transfer of chemicals from/to vessels/large containers at dedicated facilities
PROC9: Transfer of chemicals into small containers (dedicated filling line)

2 – Operational Conditions and Risk Management Measures

2.1 – Control of Environmental exposure

Contributing exposure scenario controlling environmental exposure for ERC6b

Product characteristics Substance is a unique structure.
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Non-hydrophobic.

Readily biodegradable.

Concentration: < 25 % (typically 3 – 5 %)

European tonnage Sewage treatment: 15.18 kt/year and 9.55 kt/year
chlorine equivalent have been used in Europe in
1994

Cooling water: The consumption of hypochlorite
produced by the chemical industry for cooling water
applications is estimated at 5.58 kt/year chlorine
equivalent. The use of gaseous chlorine is rather
similar with 4.80 kt/year chlorine equivalent for the
year 1994

Frequency and duration of use Continuous release.

Emission Days: 360 days/year

Environmental factors not influenced by risk
management

Local freshwater dilution factor 10

Local marine water dilution factor 100

Other Operational Conditions of use affecting
environmental exposure

Cooling water process must follow IPPC reference
document on the application of best available
techniques (BAT) to industrial cooling systems
(European Commission, 2001). Site-specific
operational conditions to applied are determined for
both chlorine and hypochlorite in the BAT document.

Chlorination processes used for disinfection of
wastewater in sewage treatment requires a chlorine
dose of 5 – 40 mg Cl2/L. The chlorine dosages are
designed in order to minimize the chlorine discharges
to the environment.

In worst case the free available chlorine in effluent is
measured as total residual chlorine (TRC) and should
be below 1.0E-13 mg/L

Technical conditions and measures at process
level (source) to prevent release

Common practices vary across sites but no releases
are expected.

Technical onsite conditions and measures to
reduce or limit discharges, air emissions and
releases to soil

NaClO must be reduced completely to sodium
chloride during the process avoiding critical releases
in environment.

Organization measures to prevent/limit release
from site

Prevent environmental discharge consistent with
regulatory requirement

Conditions and measures related to industrial or
municipal sewage treatment plant

The waste water treatment is required because of the
organic compounds and at the same time any left
available chlorine is destroyed.

Conditions and measures related to external
treatment of waste for disposal

External treatment and disposal of waste should
comply with applicable local and/or national
regulations.
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2.2 – Control of worker exposure

Contributing exposure scenario controlling worker exposure for PROC 1, 2, 3, 4, 5, 8a, 8b, 9

GENERAL CONDITIONS APPLICABLE TO ALL ACTIVITIES:
G12 - Covers percentage substance in the product up to 25 % (unless stated differently).
G2 - Covers daily exposures up to 8 hours (unless stated differently).
OC8 – Indoor

Risk Management Measures and measures related to personal protection, hygiene and health evaluation:
Cross reference to tab. General Risk Management Measures (Qualitative Exposure Assessment, see
additional document 1, end of extended SDS)

SPECIFIC CONDITIONS APPLICABLE TO SPECIFIC ACTIVITIES

Contributing Scenario Duration of
use

Concentration
of substance

Risk Management Mesures

PROC1 - Use in closed process,
no likelihood of exposure

n.s.c. n.s.c. Handle substance within a
closed system [E47].

PROC2 - Use in closed,
continuous process with
occasional controlled exposure

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC3 - Use in closed batch
process (synthesis or
formulation)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC4 - Use in batch and other
process (synthesis) where
opportunity for exposure arises

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC5 - Mixing or blending in
batch processes (multistage
and/or significant contact)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC8a - Transfer of chemicals
from/to vessels/large containers
at non dedicated facilities

Avoid carrying
out activities

involving
exposure for

more than 6 h.

n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC8b - Transfer of chemicals
from/to vessels/large containers
at dedicated facilities

Avoid carrying
out activities

involving
exposure for

more than 6 h.

n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC9 - Transfer of chemicals
into small containers (dedicated
filling line)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

nsp : no specific conditions
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3 – Exposure estimation and reference to its source

3.1 - Environment

EE8 - Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative assessment
- environment”, end of Extended SDS).

Predicted exposure concentrations (PECs)
The releases of sodium hypochlorite to the aquatic compartment are generally low due to the rapid decay
of hypochlorite. Indeed, due to immediate further reaction upon encountering oxidable matter in the
receiving water, any remaining free available chlorine will be eliminated upon discharge, with rates of
decay increasing with discharged concentrations.

According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite.

Also in recreational zones located close to discharge points of chlorinated waste water, the potential for
exposure to hypochlorite originating from waste water treatment is negligible as the emission of un-reacted
hypochlorite is non-existent.

Due to the physical and chemical properties of sodium hypochlorite no indirect exposure is thought to
occur via the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via
the environment.

3.2 – Human health

Used Advanced Reach Tool model.

Route of exposure Concentrations Risk Characterisation Ratio (RCR)

Value Unit inhalation dermal combined

Long-term exposure,
local, inhalative –
PROC1

0.02 mg/m³
0.01

n.a n.a

Long-term exposure,
local, inhalative –
PROC2

1.10 mg/m³
0.71

n.a n.a

Long-term exposure,
local, inhalative –
PROC3

1.10 mg/m³
0.71

n.a n.a

Long-term exposure,
local, inhalative –
PROC4

1.20 mg/m³
0.77

n.a n.a

Long-term exposure,
local, inhalative –
PROC5

1.25 mg/m³
0.81

n.a n.a
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Long-term exposure,
local, inhalative –
PROC8a

1.25 mg/m³
0.81

n.a n.a

Long-term exposure,
local, inhalative –
PROC8b

1.25 mg/m³
0.81

n.a n.a

Long-term exposure,
local, inhalative –
PROC9

0.91 mg/m³
0.59

n.a n.a

n.a = non adapted

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Guidance is based on assumed operating conditions which may not be applicable to all sites; thus, scaling
was deemed necessary to define appropriate site-specific risk management measures. If scaling reveals a
condition of unsafe use (i.e., RCRs > 1), additional RMMs or a site-specific chemical safety assessment is
required.

6 – TITLE OF EXPOSURE SCENARIO: INDUSTRIAL USE IN PULP AND PAPER

List of all use descriptors related to the life cycle stage
SU 3: Industrial uses: Uses of substances as such or in preparations at industrial sites

SU 6b: Manufacture of pulp, paper and paper products

PC 26: Paper and board dye, finishing and impregnation products: including bleaches and other
processing aids

Name of contributing environmental scenario and corresponding ERC

ERC6b: Industrial use of reactive processing aids

Name(s) of contributing worker scenarios and corresponding PROCs

PROC1: Use in closed process, no likelihood of exposure
PROC2: Use in closed, continuous process with occasional controlled exposure
PROC3: Use in closed batch process (synthesis or formulation)
PROC4: Use in batch and other process (synthesis) where opportunity for exposure arises
PROC5: Mixing or blending in batch processes (multistage and/or significant contact)
PROC8a: Transfer of chemicals from/to vessels/large containers at non dedicated facilities
PROC8b: Transfer of chemicals from/to vessels/large containers at dedicated facilities
PROC9: Transfer of chemicals into small containers (dedicated filling line)

2 – Operational Conditions and Risk Management Measures

2.1 – Control of Environmental exposure

Contributing exposure scenario controlling environmental exposure for ERC6b

Product characteristics Substance is a unique structure.
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Non-hydrophobic.

Readily biodegradable.

Concentration: < 25 % (typically 3 – 5 %)

European tonnage Consumption for the year 1994 was 17.43 and 8.53
kt/year chlorine equivalent for chlorine and
hypochlorite, respectively

Frequency and duration of use Continuous release.

Emission Days: 360 days/year

Environmental factors not influenced by risk
management

Local freshwater dilution factor 10

Local marine water dilution factor 100

Other Operational Conditions of use affecting
environmental exposure

The concentration of hypochlorite in the system is low,
and quantities are determined so that there is
negligible residual free hypochlorite at the end of the
cleaning process.

No release in environment is expected. In worst case
the free available chlorine in effluent is measured as
total residual chlorine (TRC) and should be below
1.0E-13 mg/L

Technical conditions and measures at process
level (source) to prevent release

Only two specific applications are covered acceptable
in pulp and paper industry:
� disinfection of the paper machine system
� breaking down the wet strength resins
Common practices vary across sites but no releases
are expected.

Technical onsite conditions and measures to
reduce or limit discharges, air emissions and
releases to soil

NaClO must be reduced completely to sodium
chloride during the process avoiding critical releases
in environment.

Organization measures to prevent/limit release
from site

Prevent environmental discharge consistent with
regulatory requirements

Conditions and measures related to industrial or
municipal sewage treatment plant

Waste water treatment is required to remove any
residual organic compounds and remaining available
chlorine..

Conditions and measures related to external
treatment of waste for disposal

External treatment and disposal of waste should
comply with applicable local and/or national
regulations.

2.2 – Control of worker exposure

Contributing exposure scenario controlling worker exposure for PROC 1, 2, 3, 4, 5, 8a, 8b, 9

GENERAL CONDITIONS APPLICABLE TO ALL ACTIVITIES:
G12 - Covers percentage substance in the product up to 25 % (unless stated differently).
G2 - Covers daily exposures up to 8 hours (unless stated differently).
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OC8 – Indoor

Risk Management Measures and measures related to personal protection, hygiene and health evaluation:
Cross reference to tab. General Risk Management Measures (Qualitative Exposure Assessment, see
additional document 1, end of extended SDS)

SPECIFIC CONDITIONS APPLICABLE TO SPECIFIC ACTIVITIES

Contributing Scenario Duration of use Concent° of
substance

Risk Management Mesures

PROC1 - Use in closed
process, no likelihood of
exposure

n.s.c. n.s.c. Handle substance within a
closed system [E47].

PROC2 - Use in closed,
continuous process with
occasional controlled
exposure

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC3 - Use in closed
batch process (synthesis or
formulation)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC4 - Use in batch and
other process (synthesis)
where opportunity for
exposure arises

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC5 - Mixing or
blending in batch processes
(multistage and/or
significant contact)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC8a - Transfer of
chemicals from/to
vessels/large containers at
non dedicated facilities

Avoid carrying
out activities

involving
exposure for

more than 6 h.

n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC8b - Transfer of
chemicals from/to
vessels/large containers at
dedicated facilities

Avoid carrying
out activities

involving
exposure for

more than 6 h.

n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

PROC9 - Transfer of
chemicals into small
containers (dedicated filling
line)

n.s.c. n.s.c. Provide extract ventilation to
points where emissions occur.
[E54]. Process under low
containment.

nsp : no specific conditions

3 – Exposure estimation and reference to its source

3.1 - Environment
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EE8 - Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative assessment
- environment”, end of Extended SDS)

Predicted exposure concentrations (PECs)
According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite. Also in recreational zones located close to discharge points of
chlorinated waste water, the potential for exposure to hypochlorite originating from waste water treatment is
negligible as the emission of un-reacted hypochlorite is non-existent.

Due to the physicochemical properties of sodium hypochlorite no indirect exposure is thought to occur via
the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via the
environment.

3.2 – Human health

Used Advanced Reach Tool model.

Route of exposure Concentrations Risk Characterisation Ratio (RCR)

Value Unit inhalation dermal combined

Long-term exposure, local,
inhalative – PROC1 0.02 mg/m³ 0.01 n.a n.a

Long-term exposure, local,
inhalative – PROC2 1.10 mg/m³ 0.71 n.a n.a

Long-term exposure, local,
inhalative – PROC3 1.10 mg/m³ 0.71 n.a n.a

Long-term exposure, local,
inhalative – PROC4 1.20 mg/m³ 0.77 n.a n.a

Long-term exposure, local,
inhalative – PROC5 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC8a 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC8b 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC9 0.91 mg/m³ 0.59 n.a n.a

n.a = non adapted

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Guidance is based on assumed operating conditions which may not be applicable to all sites; thus, scaling
was deemed necessary to define appropriate site-specific risk management measures. If scaling reveals a
condition of unsafe use (i.e., RCRs > 1), additional RMMs or a site-specific chemical safety assessment is
required
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7 – TITLE OF EXPOSURE SCENARIO: INDUSTRIAL CLEANING USE

List of all use descriptors related to the life cycle stage

SU 3 Industrial uses: Uses of substances as such or in preparations at industrial sites

SU 4 Manufacture of food products

PC 35 Washing and cleaning products (including solvent based products)

Name of contributing environmental scenario and corresponding ERC

ERC6b Industrial use of reactive processing aids

Name(s) of contributing worker scenarios and corresponding PROCs

PROC5 Mixing or blending in batch processes (multistage and/or significant contact)
PROC7 Industrial spraying
PROC8a Transfer of chemicals from/to vessels/large containers at non dedicated facilities
PROC9 Transfer of chemicals into small containers (dedicated filling line)
PROC10 Roller application or brushing
PROC13 Treatment of articles by dipping and pouring
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2 – Operational Conditions and Risk Management Measures

2.1 – Control of Environmental exposure

Contributing exposure scenario controlling environmental exposure for ERC6b

Product characteristics Substance is a unique structure.

Non-hydrophobic.

Readily biodegradable.

Concentration: < 25 %

European tonnage 250-450,000 tons per year of solution of sodium
hypochlorite (5% solution).

Frequency and duration of use Continuous release.

Emission Days: 360 days/year

Environmental factors not influenced by risk
management

Local freshwater dilution factor 10

Local marine water dilution factor 100

Other Operational Conditions of use affecting
environmental exposure

Avoid releases to the environment (surface waters or
soil) or to wastewaters. However Hypochlorite is
shown to disappear rapidly from all use scenarios
presented, by either rapid reduction in factory effluent
or in the sewer. Thus, no releases in environment are
expected. In worst case the free available chlorine in
effluent is measured as total residual chlorine (TRC)
and should be below 1.0E-13 mg/L.

Technical conditions and measures at process
level (source) to prevent release

Common practices vary across sites and should
comply with Biocide Directive No 98/8/EC.

Technical onsite conditions and measures to
reduce or limit discharges, air emissions and
releases to soil

NaClO must be reduced completely to sodium
chloride during the process avoiding critical releases
in environment.

Organization measures to prevent/limit release
from site

Prevent environmental discharge consistent with
regulatory requirement.

Conditions and measures related to industrial or
municipal sewage treatment plant

Waste water treatment is required to remove any
residual organic compounds and remaining available
chlorine.

Conditions and measures related to external
treatment of waste for disposal

External treatment and disposal of waste should
comply with applicable local and/or national
regulations.

2.2 – Control of worker exposure

Contributing exposure scenario controlling worker exposure for PROC 5, 7, 8a, 9, 10, 13
GENERAL CONDITIONS APPLICABLE TO ALL ACTIVITIES

• G12 - Covers percentage substance in the product up to 25 % (unless stated differently).
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• G2 - Covers daily exposures up to 8 hours (unless stated differently).
• OC8 – Indoor

Risk Management Measures and measures related to personal protection, hygiene and health evaluation:
Cross reference to tab. General Risk Management Measures (Qualitative Exposure Assessment, see
additional document 1, end of extended SDS)

SPECIFIC CONDITIONS APPLICABLE TO SPECIFIC ACTIVITIES

Contributing Scenario Duration of use Concentration of
substance

Risk Management
Measures

PROC5 - Mixing or blending in
batch processes (multistage
and/or significant contact)

n.s.c. n.s.c. Provide extract ventilation
to points where emissions
occur. [E54]. Process
under low containment.

PROC 7 - Industrial spraying OC28 - Avoid
carrying out

activities involving
exposure for more

than 4 hours.

n.s.c. Provide extract ventilation
to points where emissions
occur. [E54]. Process
under medium
containment; Minimize
exposure by ventilated
complete enclosure of the
operator or equipment.

PROC8a - Transfer of
chemicals from/to
vessels/large containers at
non dedicated facilities

Avoid carrying out
activities involving
exposure for more

than 6 h.

n.s.c. Provide extract ventilation
to points where emissions
occur. [E54]. Process
under low containment.

PROC9 - Transfer of
chemicals into small
containers (dedicated filling
line)

n.s.c. n.s.c. Provide extract ventilation
to points where emissions
occur. [E54]. Process
under low containment.

PROC 10: Roller application or
brushing

n.s.c. n.s.c. Provide extract ventilation
to points where emissions
occur. [E54]. Process
under medium
containment.

PROC 13: Treatment of
articles by dipping and pouring

n.s.c. n.s.c. Provide extract ventilation
to points where emissions
occur. [E54]. Process
under medium
containment. Minimize
exposure by ventilated
partial enclosure of the
operator or equipment.

nsp: no specific conditions

3 – Exposure estimation and reference to its source

3.1 - Environment

EE8 - Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative assessment
- environment”, end of Extended SDS)
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Predicted exposure concentrations (PECs)
According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite. Also in recreational zones located close to discharge points of
chlorinated waste water, the potential for exposure to hypochlorite originating from waste water treatment is
negligible as the emission of un-reacted hypochlorite is non-existent.

Due to the physical  and chemical properties of sodium hypochlorite no indirect exposure is thought to
occur via the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via
the environment.

3.2 – Human health

Used Advanced Reach Tool model. (see detail inputs for exposure calculation in additional document 3,
end of this extended SDS)

Route of exposure Concentrations Risk Characterisation Ratio (RCR)

Value Unit inhalation dermal combined

Long-term exposure, local,
inhalative – PROC5 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC7 1.20 mg/m³ 0.77 n.a n.a

Long-term exposure, local,
inhalative – PROC8a 1.25 mg/m³ 0.81 n.a n.a

Long-term exposure, local,
inhalative – PROC9 0.91 mg/m³ 0.59 n.a n.a

Long-term exposure, local,
inhalative – PROC10 1.00 mg/m³ 0.65 n.a n.a

Long-term exposure, local,
inhalative – PROC13 0.70 mg/m³ 0.45 n.a n.a

n.a = non adapted

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Guidance is based on assumed operating conditions which may not be applicable to all sites; thus, scaling
was deemed necessary to define appropriate site-specific risk management measures. If scaling reveals a
condition of unsafe use (i.e., RCRs > 1), additional RMMs or a site-specific chemical safety assessment is
required.
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8 – TITLE OF EXPOSURE SCENARIO: PROFESSIONAL CLEANING USE

List of all use descriptors related to the life cycle stage

SU 22  Professional uses: Public domain (administration, education, entertainment, services, craftsmen)

PC 35 Washing and cleaning products (including solvent based products)

Name of contributing environmental scenario and corresponding ERC

ERC8a Wide dispersive indoor use of processing aids in open systems
ERC8b Wide dispersive indoor use of reactive substances in open systems
ERC8d Wide dispersive outdoor use of processing aids in open systems
ERC8e Wide dispersive outdoor use of reactive substances in open systems

Name(s) of contributing worker scenarios and corresponding PROCs

PROC5 Mixing or blending in batch processes (multistage and/or significant contact)
PROC9 Transfer of chemicals into small containers (dedicated filling line)
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PROC10 Roller application or brushing
PROC11 Professional spraying
PROC13 Treatment of articles by dipping and pouring
PROC15 Use as laboratory reagent

2 – Operational Conditions and Risk Management Measures

2.1 – Control of Environmental exposure

Contributing exposure scenario controlling environmental exposure for ERC8a, 8b, 8d, 8e

Product characteristics Substance is a unique structure.

Non-hydrophobic.

Readily biodegradable.

Concentration: < 5 %

European tonnage 250-450,000 tons per year of solution of sodium
hypochlorite.

Frequency and duration of use Continuous release.

Emission Days: 365 days/year

Environmental factors not influenced by risk
management

Local freshwater dilution factor 10

Local marine water dilution factor 100

Other Operational Conditions of use affecting
environmental exposure

Avoid releases to the environment (surface waters or
soil) or to wastewaters. However Hypochlorite is
shown to disappear rapidly from all use scenarios
presented, by either rapid reduction in factory effluent
or in the sewer. Thus, no releases in environment are
expected. In worst case the free available chlorine in
effluent is measured as total residual chlorine (TRC)
and should be below 1.0E-13 mg/L.

Technical conditions and measures at process
level (source) to prevent release

Common practices vary across sites and should
comply with Biocide Directive No 98/8/EC.

Technical onsite conditions and measures to
reduce or limit discharges, air emissions and
releases to soil

NaClO must be reduced completely to sodium
chloride during the process avoiding critical releases
in environment.

Organization measures to prevent/limit release
from site

Prevent environmental discharge consistent with
regulatory requirement

Conditions and measures related to industrial or
municipal sewage treatment plant

The waste water treatment is required because of the
organic compounds and at the same time any left
available chlorine is destroyed.

Conditions and measures related to external
treatment of waste for disposal

External treatment and disposal of waste should
comply with applicable local and/or national
regulations.

2.2 – Control of worker exposure

Contributing exposure scenario controlling worker exposure for PROC 5, 9, 10, 11, 13, 15
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GENERAL CONDITIONS APPLICABLE TO ALL ACTIVITIES

• G11 - Covers percentage substance in the product up to 5% (unless stated differently).
• G2 - Covers daily exposures up to 8 hours (unless stated differently).
• OC8 – Indoor

Risk Management Measures and measures related to personal protection, hygiene and health evaluation:
Cross reference to tab. General Risk Management Measures (Qualitative Exposure Assessment, see
additional document 1, end of extended SDS)

SPECIFIC CONDITIONS APPLICABLE TO SPECIFIC ACTIVITIES

Contributing Scenario Duration of
use

Concentration of
substance

Risk Management Measures

PROC5 - Mixing or blending
in batch processes
(multistage and/or significant
contact)

n.s.c. n.s.c. Provide a good standard of
general ventilation. Natural
ventilation is from doors,
windows etc. Controlled
ventilation means air is supplied
or removed by a powered
fan.[E1] Process under low
containment.

PROC9 - Transfer of
chemicals into small
containers (dedicated filling
line)

n.s.c. n.s.c. Provide a good standard of
general ventilation. Natural
ventilation is from doors,
windows etc. Controlled
ventilation means air is supplied
or removed by a powered
fan.[E1] Process under low
containment.

PROC 10: Roller application
or brushing

OC28 –
Avoid

carrying out
activities
involving

exposure for
more than 4

hours.

n.s.c. Provide a good standard of
general ventilation. Natural
ventilation is from doors,
windows etc. Controlled
ventilation means air is supplied
or removed by a powered
fan.[E1] Process under low
containment.

PROC 11: Professional
spraying

OC27 –
Avoid

carrying out
activities
involving

exposure for
more than 1

hour.

n.s.c. Provide a good standard of
general ventilation. Natural
ventilation is from doors,
windows etc. Controlled
ventilation means air is supplied
or removed by a powered
fan.[E1] Process under low
containment.

PROC 13: Treatment of
articles by dipping and
pouring

OC28 –
Avoid

carrying out
activities
involving

exposure for
more than 4

hours.

n.s.c. Provide a good standard of
general ventilation. Natural
ventilation is from doors,
windows etc. Controlled
ventilation means air is supplied
or removed by a powered
fan.[E1] Process under low
containment.
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PROC 15: Use as laboratory
reagent

n.s.c. n.s.c. Provide a good standard of
general ventilation. Natural
ventilation is from doors,
windows etc. Controlled
ventilation means air is supplied
or removed by a powered
fan.[E1]

nsp : no specific conditions

3 – Exposure estimation and reference to its source

3.1 – Environment

EE8 – Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative
assessment – environment”, end of Extended SDS)

Predicted exposure concentrations (PECs)
According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite. Also in recreational zones located close to discharge points of
chlorinated waste water, the potential for exposure to hypochlorite originating from waste water treatment is
negligible as the emission of un-reacted hypochlorite is non-existent.

Due to the physical and chemical properties of sodium hypochlorite no indirect exposure is thought to
occur via the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via
the environment.

3.2 – Human health

Used Advanced Reach Tool model. (see detail inputs for exposure calculation in additional document 3,
end of this extended SDS)

Route of exposure Concentrations Risk Characterisation Ratio (RCR)

Value Unit inhalation dermal combined

Long-term exposure,
local, inhalative – PROC5 1.00 mg/m³ 0.65 n.a n.a

Long-term exposure,
local, inhalative – PROC9 1.10 mg/m³ 0.71 n.a n.a

Long-term exposure,
local, inhalative –
PROC10

1.20 mg/m³ 0.77 n.a n.a

Long-term exposure,
local, inhalative –
PROC11

1.00 mg/m³ 0.65 n.a n.a

Long-term exposure, 1.20 mg/m³ n.a n.a
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local, inhalative –
PROC13

0.77

Long-term exposure,
local, inhalative –
PROC15

0.85 mg/m³ 0.55 n.a n.a

n.a = non adapted

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Guidance is based on assumed operating conditions which may not be applicable to all sites; thus, scaling
was deemed necessary to define appropriate site-specific risk management measures. If scaling reveals a
condition of unsafe use (i.e., RCRs > 1), additional RMMs or a site-specific chemical safety assessment is
required.

9 – TITLE OF EXPOSURE SCENARIO: CONSUMER USE

List of all use descriptors related to the life cycle stage
SU 21  Consumer uses: Private households (general public = consumers)

Name of contributing environmental scenario and corresponding ERC

ERC8a Wide dispersive indoor use of processing aids in open systems
ERC8b Wide dispersive indoor use of reactive substances in open systems
ERC8d Wide dispersive outdoor use of processing aids in open systems
ERC8e Wide dispersive outdoor use of reactive substances in open systems

Name(s) of contributing consumer scenarios and corresponding PCs

PC 34: Textile dyes, finishing and impregnating products; including bleaches and other processing aids
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PC 35: Washing and cleaning products (including solvent based products)
PC 37 : Water treatment chemicals

2 – Operational Conditions and Risk Management Measures

2.1 – Control of Environmental exposure

Contributing exposure scenario controlling environmental exposure for ERC8a, 8b, 8d, 8e

Product characteristics Substance is a unique structure.

Non-hydrophobic.

Readily biodegradable.

Concentration : < 15 % (typically 3 – 5 %)

European tonnage 118.57 kt per year in Cl2 equivalent

Frequency and duration of use Continuous release.

Emission Days: 365 days/year

Environmental factors not influenced by risk
management

Local freshwater dilution factor 10

Local marine water dilution factor 100

Other Operational Conditions of use affecting
environmental exposure

Avoid releases to the environment (surface waters or
soil) or to wastewaters. However Hypochlorite is
shown to disappear rapidly from all use scenarios
presented, by either rapid reduction in factory effluent
or in the sewer. Thus, no releases in environment are
expected. In worst case the free available chlorine in
effluent is measured as total residual chlorine (TRC)
and should be below 1.0E-13 mg/L.

Technical conditions and measures at process
level (source) to prevent release

Common practices vary and should comply with
instructions on package labels.

Organization measures to prevent /limit releases
from soil

Prevent environmental discharge consistent with
product label instructions.

Conditions and measures related to industrial or
municipal sewage treatment plant

Household wastewater is treated in municipal
sewage treatment which leads to the removal of any
remaining available chlorine through reaction with
organic and inorganic substances present in
wastewater.

Conditions and measures related to external
treatment of waste for disposal

External treatment and disposal of waste should
comply with applicable local and/or national
regulations.

2.2 – Control of consumer exposure

Contributing exposure scenario controlling consumer exposure for PC 34, 35, 37

Product characteristics

Concentration: <= 12.5 % (typically 3 – 5 %)
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Physical state: liquid

Vapour pressure: 2.5 kPa at 20 °C

Amounts used

NA

Frequency and duration of use/exposure

Duration [for contact]: < 30 min. (cleaning and bleaching)

Frequency [for one person cleaning]: 2/7 days a week

Frequency [for one person bleaching]: 1/7 days a week (laundry bleaching) and 4/day (spraying)

Uptake [oral]: as NaClO 0.003 mg/kg/day for a 60 kg person and 0.0033 mg/kg/day for children

weighing 30 kg

Human factors not influenced by risk management

Consumers may be exposed to the formulation when dosing the product into water and to the
preparation (cleaning solution; inhalation, dermal, oral). Exposure to the solution predominantly occurs
through misuse, such as poor rinsing, spilling on skin or drinking of the cleaning solution.

Other given operational conditions affecting consumers exposure

Indoor air volume: min. 4 m3, ventilation rate: min. 0.5/h

Conditions and measures related to information and behavioural advice to consumers

Safety and application notes on product label and/or package insert.

Conditions and measures related to personal protection and hygiene

None

3 – Exposure estimation and reference to its source

3.1 - Environment

EE8 - Qualitative approach used to conclude safe use. (see Additional document 2 “Qualitative assessment
- environment”, end of Extended SDS)

Predicted exposure concentrations (PECs)

According the previous qualitative assessment, the worst case exposure concentration used as PEC in
waste water treatment plant is 1.0E-13 mg/L. The PECs for the other compartments are not applicable,
because sodium hypochlorite is destroyed rapidly in contact with organic as well as inorganic material and
further more that is a non volatile substance.

Indirect exposure of humans via the environment (oral)

Hypochlorite will not reach the environment via the sewage treatment system, as the quick transformation
of the applied hypochlorite (as free available chlorine, FAC) in the sewage system assures the absence of
any human exposure to hypochlorite. Also in recreational zones located close to discharge points of
chlorinated waste water, the potential for exposure to hypochlorite originating from waste water treatment is
negligible as the emission of un-reacted hypochlorite is non-existent.
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Due to the physical and chemical properties of sodium hypochlorite no indirect exposure is thought to
occur via the human food chain. Thus no indirect exposure to sodium hypochlorite is thought to occur via
the environment.

3.2 – Human health

Used Advanced Reach Tool model. (see detail inputs for exposure calculation in additional document 3,
end of this extended SDS).

Short term (acute) oral exposure values calculated for relevant scenarios consumer use scenarios
(drinking water). Estimated were based on most conservative assumptions. Thus, values represent worst –
case scenarios.

Conclusions of the consumer short term exposure assessment for sodium hypochlorite

Scenario Inhalation Dermal Oral Total

Unit

mg/m3

Method Unit

mg/kg

Method Unit

mg/kg

Method Unit

Mg/kg bw

Justificati
on

Drinking water
(adult)

- - - - 0.0003 Calculated 0.033

(0.031 as
av. Cl2

calculated

Drinking water
(child 10 year)

- - - - 0.0007 Calculated 0.012

(0.011 as
av. Cl2

calculated

Consumer use short term exposure values calculated for all relevant scenarios. The inhalation route was
not relevant for any of the scenarios. Highest exposure values were obtained for the drinking water
scenario, resulting in oral exposure of 0.0007 mg/kg bw and a total exposure of 0.012 mg/kg bw (0.011 as
available chlorine).

The following table shows the summary of consumer use long term exposure concentrations for all relevant
exposure scenarios. Estimates were based on most conservative assumptions. Thus, values represent
worst –case scenarios.

Conclusions of the consumer exposure assessment for sodium hypochlorite.

Scenario Inhalation Dermal Oral Total

Unit

mg/m3/
day

Method Unit

mg/kg/
day

Method Unit

mg/kg/day

Method Unit

Mg/kg/day

Justifica
tion

Household use total 0.037

(0.035 as
av. Cl2

EASE
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Laundry

Bleaching/ Pre-
treatment

- - 0.002 EASE/
Calculat
ed

- - 0.012 EASE

Hard surface
cleaning

- - 0.035 EASE/
Calculat
ed

- - 0.035 EASE

Inhalation
exposure

0.00168 EASE
/
Calcul
ated

- - - - 3.05E-06 EASE

For Consumer use highest long term exposure concentrations were calculated for household use hard
surface cleaning with 0.002 mg/kg bw/day and 0.035 mg/m3 /day dermal exposures and 03.05E-03 mg/kg
bw/day inhalation exposure, resulting in 0.037 mg/kg bw/day combined total exposure.

4 – Guidance to Downstream User to evaluate whether he works inside the boundaries set by the
Exposure Scenario

Not applicable.
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ADDITIONAL DOCUMENTS OF eSDS (for all Exposure Scenarios)

ADDITIONAL DOCUMENT 1 – Qualitative assessment – Human Health (for all Exposure Scenarios)

Qualitative Exposure Assessment link to corrosive (R34) and irritating (respiratory) (R37) substance

In absence of dose-response data regarding corrosion (R34) and irritating to respiratory system (R37), in
accordance with R8 (R.8.6), a qualitative approach is followed to assess exposure corrosion. Therefore,
exposure should be minimized by appropriate general risk management measures below (ECHA Technical
Guidance Part E, Table E.3-1). When these risk management measures and operational conditions are
applied, the risk for exposure to corrosive and respiratory irritant substance is controlled.

Tab. General Risk Management Measures R34 and R37 (ECHA Technical Guidance Part E - Table
E3-1)

Risk Management Measures and Operational Conditions

General Personal Protective Equipment

- Containment as appropriate;

- Minimise number of staff exposed;

- Segregation of the emitting process;

- Effective contaminant extraction;

- Good standard of general ventilation;

- Minimisation of manual phases;

- Avoidance of contact with contaminated tools and
objects;

- Regular cleaning of equipment and work area;

- Management/supervision in place to check that the
RMMs in place are being used correctly and OCs
followed;

- Training for staff on good practice;

- Good standard of personal hygiene.

- Substance/task appropriate gloves;

- Skin coverage with appropriate barrier
material based on potential for contact with
the chemicals;

- Substance/task appropriate respirator;

- Optional face shield;

- Eye protection.
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ADDITIONAL DOCUMENT 2 – Qualitative assessment – Environment (for all Exposure Scenarios)

Water and sediments compartments
The emissions of hypochlorite to the environment from manufacturing processes are minor. Generally, free
available chlorine (FAC) in effluent is measured as total residual chlorine (TRC), but it cannot be
distinguished to what extent this TRC value in the final effluent is related to hypochlorite or to other
oxidative compounds that are present in the same effluent. TRC is the sum of free available chlorine
(HOCl, FAC) and combined available chlorine (RH2Cl, CAC). For the sites that reported levels of TRC in
the effluent as well as dilution factor information for the receiving surface waters tentative initial PEC local
values ranging from < 0.000006 to 0.07 mg/L were measured. However, TRC values were considered not
applicable due to immediate further reaction upon encountering oxidable matter in the receiving water, any
remaining FAC will be eliminated immediately upon discharge, with rates of decay increasing with
discharged concentrations. Thus, the measured TRC values are not directly applicable for hypochlorite
exposure assessment. Instead of using measured TRC values modeled, FAC values were used for
determination of predicted environmental concentrations (PEC).

Essentially no hypochlorous acid/hypochlorite (below 10-35 mg/L as FAC, Vandepitte and Schowanek,
2007) will remain in the sewer after 1 hour following disposal of a bottle of neat bleach to sewer.
Volatilisation of hypochlorous acid/hypochlorite is not expected during sewage treatment. The FAC
concentration estimated at the end of sewers was reasonably estimated to be negligible, with worst case
PEC-values of 1.0E-13 mg/L (Vandepitte and Schowanek, 2007). (NB: these estimated concentrations
carry a large uncertainty margin, but even then, they are considerably below than the aquatic PNEC). Even
though hypochlorite decay rates in rivers and marine environments are lower than in sewage treatment
plants, FAC PEC-values for direct emissions were not considered to differ significantly from the worst case
estimate.

As hypochlorite is destroyed rapidly in contact with organic as well as inorganic material no exposures are
expected in sediments.

Terrestrial compartment (including secondary poisoning)
The possible exposure routes of soils to HOCl are via contaminated sludge or via direct application of
chlorinated water. As can be calculated with the model of Vandepitte and Schowanek (for more information,
please refer to the EU risk assessment on sodium hypochlorite), 1997 it becomes clear that HOCl
concentrations available in domestic discharges are completely eliminated in the sewer system before
entering the activated sludge system. In addition HOCl is a highly soluble molecule not likely to sorb onto
activated sludge. Therefore, there is no evidence that HOCl has the potential to contaminate activated
sludge. And as a consequence, contamination of soils due to dumping of with HOCl polluted sludge can be
excluded.

No secondary poisoning exposure is thought to occur with hypochlorite as it is destroyed rapidly in contact
with organic as well as inorganic species.

Atmospheric compartment
Hypochlorite solutions are non volatile, thus there is no significant potential for dispersion in air. Further,
Methods for the determination of effects of chemicals on species arising from atmospheric contamination
have not yet been fully developed, except for inhalation studies with mammals. Therefore, the methodology
used for hazard assessment (and subsequently the risk characterization) of chemicals in water and soil
cannot be applied to the atmosphere (ECHA CSA Part B, 2).


