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The mission of the IHCP is to provide scientific support to the development and implementation of EU
polices related to health and consumer protection. The IHCP carries out research to improve the
understanding of potential health risks posed by chemical, physical and biological agents from various
sources to which consumers are exposed.

The Toxicology and Chemical Substances Unit (TCS), commonly known as the European Chemicals
Bureau (ECB), provides scientific and technical input and know-how to the conception, development,
implementation and monitoring of EU policies on dangerous chemicals including the co-ordination of EU
Risk Assessments. The aim of the legislative activity of the ECB is to ensure a high level of protection for
workers, consumers and the environment against dangerous chemicals and to ensure the efficient
functioning of the internal market on chemicals under the current Community legislation. It plays a major
role in the implementation of REACH through development of technical guidance for industry and new
chemicals agency and tools for chemical dossier registration (IUCLID5). The TCS Unit ensures the
development of methodologies and software tools to support a systematic and harmonised assessment
of chemicals addressed in a number of European directives and regulation on chemicals. The research
and support activities of the TCS are executed in close co-operation with the relevant authorities of the
EU Member States, Commission services (such as DG Environment and DG Enterprise), the chemical
industry, the OECD and other international organisations.
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Foreword

We are pleased to present this Risk Assessment Report which is the result of in-depth work
carried out by experts in one Member State, working in co-operation with their counterparts in
the other Member States, the Commission Services, Industry and public interest groups.

The Risk Assessment was carried out in accordance with Council Regulation (EEC) 793/931 on
the evaluation and control of the risks of “existing” substances. “Existing” substances are
chemical substances in use within the European Community before September 1981 and listed in
the European Inventory of Existing Commercial Chemical Substances. Regulation 793/93
provides a systematic framework for the evaluation of the risks to human health and the
environment of these substances if they are produced or imported into the Community in
volumes above 10 tonnes per year.

There are four overall stages in the Regulation for reducing the risks: data collection, priority
setting, risk assessment and risk reduction. Data provided by Industry are used by Member States
and the Commission services to determine the priority of the substances which need to be
assessed. For each substance on a priority list, a Member State volunteers to act as “Rapporteur”,
undertaking the in-depth Risk Assessment and recommending a strategy to limit the risks of
exposure to the substance, if necessary.

The methods for carrying out an in-depth Risk Assessment at Community level are laid down in
Commission Regulation (EC) 1488/942, which is supported by a technical guidance document?.
Normally, the “Rapporteur” and individual companies producing, importing and/or using the
chemicals work closely together to develop a draft Risk Assessment Report, which is then
presented at a meeting of Member State technical experts for endorsement. The Risk Assessment
Report is then peer-reviewed by the Scientific Committee on Health and Environmental Risks
(SCHER) which gives its opinion to the European Commission on the quality of the risk
assessment.

If a Risk Assessment Report concludes that measures to reduce the risks of exposure to the
substances are needed, beyond any measures which may already be in place, the next step in the
process is for the “Rapporteur” to develop a proposal for a strategy to limit those risks.

The Risk Assessment Report is also presented to the Organisation for Economic Co-operation
and Development as a contribution to the Chapter 19, Agenda 21 goals for evaluating chemicals,
agreed at the United Nations Conference on Environment and Development, held in Rio de
Janeiro in 1992 and confirmed in the Johannesburg Declaration on Sustainable Development at
the World Summit on Sustainable Development, held in Johannesburg, South Africa in 2002.
This Risk Assessment improves our knowledge about the risks to human health and the
environment from exposure to chemicals. We hope you will agree that the results of this in-depth
study and intensive co-operation will make a worthwhile contribution to the Community
objective of reducing the overall risks from exposure to chemicals.

Roland Schenkel Mogens Peter Carl
Director General Director General
DG Joint Research Centre DG Environment

10J.NoL 084, 05/04/199 p.0001 — 0075
2.0.3.No L 161, 29/06/1994 p. 0003 — 0011
3 Technical Guidance Document, Part I — V, ISBN 92-827-801 [1234]



0 OVERALL RESULTSOF THE RISK ASSESSMENT

CASNo: 71-23-8
EINECS No: 200-746-9
IUPAC Name: propan-1-ol

Overall results of the risk assessment:
Conclusion (i)  Thereisneed for further information and/or testing.

Conclusion (ii)  Thereisat present no need for further information and/or testing and no need
for risk reduction measures beyond those, which are being applied already.

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

Summary of conclusions:
Environment

From the intrinsic properties it is expected that propan-1-ol is of low concern for the
environment. The environmental risk assessment was performed, using conservative estimates
based on worst-case assumptions at the exposure and effects side. The risk assessment results in
the following conclusion:

Conclusion (ii)  Thereisat present no need for further information and/or testing and no need
for risk reduction measures beyond those, which are being applied already.

Based on the currently available data, propan-1-ol represents no risk to the environment for the
area of production, processing, formulation and use.

Human Health

Workers
Conclusion (i)  Thereisneed for further information and/or testing.

For mutagenicity the base set data have to be completed, risk assessment concerning
carcinogenicity will be delayed until the mutagenicity data are available.

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

Summary of conclusions:

There is a need for limiting the risks of propan-1-ol for several scenarios with short-term and
repeated exposures. The most critical exposure route is inhalation, dermal contact being of minor
importance. In detail concern is expressed for use of paints, use of cleaning formulations without
LEV, short term exposures during use of printing inks.

The toxic effects leading to concern are respiratory depression according to stimulation of the
trigeminus nerve, local effects in the airways after repeated exposure and reproductive toxicity
concerning fertility as well as developmental toxicity. Risk reduction measures especially for the
inhal ative exposure situation have to beinitiated.

W



Consumers

Conclusion (i)  Thereisneed for further information and/or testing.

M utagenicity

The minimum requirements in mutagenic testing are not met. An in vitro study on chromosome
aberration in Chinese hamster cellsis currently ongoing.

The producer has to be requested to make available existing studies.

Carcinogenicity

There is no valid carcinogenicity study available. The present data base gives no indication for
carcinogenic effects. For performing the risk assessment on carcinogenicity, however, the
completed data on mutagenicity have to be taken into account.

Humans exposed indirectly via the environment

Conclusion (ii)  Thereisat present no need for further information and/or testing and no need
for risk reduction measures beyond those, which are being applied already.

Vi
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1 GENERAL SUBSTANCE INFORMATION

11 IDENTIFICATION OF THE SUBSTANCE

CASNo: 71-23-8

EINECS No: 200-746-9

IUPAC Name: Propan-1-ol

Synonyms: 1-hydroxypropane, 1-propanol, ethylcarbinol, n-propanol, n-propyl

alcohol, propanol-1, alcohol Cs
Empirical formula: CsHgO
Molecular weight: 60.1 g/mol
Structural formula:

/CHZ\ /OH
H3C CH2
12 PURITY/IMPURITIES, ADDITIVES
Purity: > 99%
Impurities: methanol
ethanol
C6 aldehydes

propy! propionate
2-methylvaleraldehyde

< 0.2% wi/w aldehyde

< 0.1 w/w dipropyl ether
< 0.1% w/w water

< 0.003% wi/w acetic acid
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Table 1.1  Physico-chemical properties

Property Result References
Physical state clear colourless liquid with
characteristic odour
Melting point -126.5°C CRC Handbook (1991/92)
Boiling point 97.1°C at 1,013 hPa Hiaki et al. (1994)
Density 0.803 g/cm3 at 20°C Wilhoit and Zwolinski (1973)
Vapour pressure 19.4 hPa at 20°C Hiaki et al. (1994)
Surface tension 67.1 mN/m at 25°C CRC Handbook (1991/92)
c=14gll
Partition coefficient 0.34 Hansch and Anderson (1967)
(shake flask method)
Water solubility completely soluble Yaws et al. (1990)
Flash point 22°C (corrected to the presence of | CHEMSAFE
iso-propanol)
23.5°C (99.9% pure) DIN 51755, 1ISO 3679
Auto flammability 385°C CHEMSAFE
DIN 51794
Flammability flammable CHEMSAFE
Explosive properties not explosive due to structural reasons
Oxidising properties no oxidising properties due to structural reasons

V apour pressure

The values given for the vapour pressure at 20°C vary between 19 and 20.3 hPa. In the safety
data sheet of the BASF AG avalue of 19.4°C is quoted, in the data sheet of the Hoechst AG the
vapour pressure is quoted with 20 hPa. In both cases no other information is given. Also without
any further information Sasol has quoted a value of 20 hPa at 20°C. For the risk assessment the
value of 19.4 hPa at 20°C is recommended. This value is derived from the Antoine equation
determined by Boublik T, Fried V and Hala E (1984).

Partition coefficient n-octanol/water

The values for the partition coefficient n-octanol/water are varying between 0.25 and 0.38. The
safety data sheets of the BASF AG, Hoechst AG and Union Carbide are quoting values between
0.25 and 0.34 without further information. Furthermore the partition coefficients are calculated.
The following values are found: 0.271 (according to Rekker with program PRO-LOGP, ver.2
from CompuDrug Ltd.), 0.38 (Abraham MH, Chadha HS, Whiting GS and Mitchell RC (1994)).
Further undocumented values are quoted by Petrasol BV, Gorinchem and BASF AG (1989):
Labor fuer Umweltanalytik by 0.25 and 0.271, respectively. Other values from literature are in
the above mentioned range.

For risk assessment the value of 0.34 of Hansch C and Anderson SM is recommended. The
authors have great experience in the field of measuring and calculating octanol/water partition
coefficients. They used some kind of shake flask method (Hansch C and Anderson SM (1967)).



CHAPTER 2. GENERAL INFORMATION ON EXPOSURE

Flash point

The value of 23.5°C was determined for n-propanol with a purity of 99.9%. The tests were
conducted according to DIN 51755 (Testing of mineral oils and other combustible liquids;
determination of flash point by the closed tester according to Abel-Pensky) and ISO 3679
(Paints, varnishes, petroleum and related products - determination of flashpoint — rapid
equilibrium method). The value of 23.5°C was corrected for commercial n-propanol to 22°C
because of iso-propanol which is usually present as an impurity.

13 CLASSIFICATION

. (Classification according to Annex |)4

Highly flammable R11 Highly flammable
[rritant R41 Risk of serious damage to eyes
R 67 Vapours may cause drowsiness and dizziness

. (Proposal of the rapporteur)

Flammable R 10 Flammable
[rritant R41 Risk of serious damage to eyes

A value of 23.5°C was determined for the flash point of n-propanol with a purity of 99.9%. This
value of 23.5°C was corrected for commercial n-propanol which usually contains iso-propanol as
an impurity to 22°C.

The classification for liquid substances with aflash point between 21 and 55°C is“flammable’.

Therefore the legal classification according to Annex | for propan-1-ol which is at the moment
“highly flammable” must be corrected. The original classification resulted from measurements of
n-propanol contaminated with impurities (flash point < 21°C).

According to the data presented below and the criteria of Directive 93/21/EEC propan-1-ol has
not to be classified as dangerous for the environment.

Propan-1-ol is classified according to water-hazard class 1 (slightly hazardous to water).

4 The classification of the substance is established by Commission Directive 98/98/EC of 15 December 1998
adapting to technical progress for the 25" time Council Directive 67/548/EEC on the approximation of the laws,
regulations and administrative provisions relating to the classification, packaging and labelling of dangerous
substances (OJ L 355, 30.12.98, p.1).



2 GENERAL INFORMATION ON EXPOSURE

21 PRODUCTION

According to the information from the currently available IUCLID data sets there is one
production site of propan-1-ol in the EU. The chemical is imported by 5 other companies from
outside of the EU. There is no information on possible exports of propan-1-ol.

Based on the production and import quantities approximately 30,100 tonnes/annum of propa-1-ol
areused in the EU.

Propan-1-ol is produced almost exclusively by the reaction of ethene with synthesis gas.
Reaction is performed at 25-30 MPa and 140-180°C in the liquid phase in the presence of cobalt
carbonyl hydrogen as catalyst. After the separation of the catalyst the raw mixture obtained can
be hydrogenated in the gaseous phase on the nickel catalyst (0.2-0.3 MPa, 115°C) or on the
copper catalyst (3-5MPa, 130-160°C) and in the liquid phase (8 MPa, 115°C) on the nickel
catalyst. By means of subsequent distillation the production of pure propan-1-ol is achieved
(Weissermel and Arpe, 1988; Falbe et al., 1980).

2.2 PROCESSING/APPLICATION (CATEGORIES OF USE, AMOUNTS)

In Western Europe propan-1-ol is mainly used as solvent for the formulation of disinfectants,
pharmaceutical products, cleaning agents, paints, coating materials, enamel and lacquer paints,
printing inks and cosmetics (GDCh, 1997).

Propan-1-ol is processed chemically to intermediates such as propylamines, carboxylic acid
esters and halogenated hydrocarbons, which in turn are needed for the synthesis of herbicides,
aroma and perfume substances, cosmetics and pharmaceuticals (GDCh, 1997).

Of the propan-1-ol produced by BASF AG, 10% were processed to intermediates and 90% were
used as solvent; application areas as solvent were paints, surface coatings and inks, cosmetics
and pharmaceuticals, detergents and other (BASF, 1994).

Hoechst AG manufactured 5,000 tonnes of propan-1-ol in 1993; about 3,500 tonnes were
processed to n-propylamines, 1,500 tonnes of propan-1-ol were sold. In 1995, the production of
propan-1-ol was ceased; the requisite amounts of propan-1-ol for the production of the
n-propylamine derivatives are supplied from Bay City, USA (Hoechst AG, 1994 and 1995b).

Based on the available information the following consumption’s of propan-1-ol are estimated for
Western EU (CEH, 1995):

. 55% were used as solvent, hereof:

approximately 20% to cosmetics,
approximately 35% pharmaceutics (disinfectants),
approximately 5% cleaning/washing agents and

approximately 5% to other.



CHAPTER 2. GENERAL INFORMATION ON EXPOSURE

. 45% were processed as an intermediate for the production of:

approximately 75% to n-propylacetate,
approximately 20% to propylchlorformiate and
approximately 5% to reactiveresins.

Because of the various direct applications of propan-1-ol in end products it has to be expected
that the handled amount of propan-1-ol in Europe may increase through import. No further
information is available on import or export, as well as on residual content of propan-1-ol in end
products.

The use of propan-1-ol in cleaning agents, pesticides, thinners, paints, printing inks and solvents
is described in SPIN — Substances in Preparations in the Nordic countries data base. The
information contained in SPIN islisted in Table 2.1.

Table 2.1 Information on propan-1-ol in consumer products in the Nordic countries obtained from SPIN data base (July 2003)

Country Year Number of preparations | Quantity of propan-1-ol contained in preparations [tonnes]
FIN 2001 181 3,341

N 2001 110 2,675

DK 2001 208 1,925

S 2000 202 743

The main use categories of the preparations containing propan-1-ol are cleaning/washing agents
(N), reprographic agents and solvents (DK), activators and dyestuffs (FIN), solvents and de-icing
agents (S).There are also non-industrial sources of propan-1-ol: It is contained in landfill gas; it
is formed from plants and animals through putrefaction and decomposition; alcohol-forming
bacteria are involved here. The substance is contained in aromas of fruits and other foodstuffs. It
is a natural component of alcoholic beverages that have been obtained through fermentation of
plant raw materials (GDCh, 1997). The quantity of formed propan-1-ol and the resultant
environmental concentration in the different compartments cannot be quantified. However, it is
assumed that these are very low and can be neglected.

The following table shows the main, industrial and use categories and the mass balance of
propan-1-ol for the EU.

Table 2.2 Use categories and mass balance of propan-1-ol

Main category (MC) Industrial category (IC) Use category (UC) | Mass balance [in % of use]
Non-dispersive use (3) | Chemical industry (3) Intermediate (33) 45
Non-dispersive use (3) | Other (0) Solvent (48) 3
Wide dispersive use (4) | Personal/domestic (5)" Solvent (48) 33
Wide dispersive use (4) | Paint, lacquers and varnishes industry (14) | Solvent (48) 19

Sum of quantity used as solvent for cosmetics, pharmaceutics (disinfectants) and cleaning/washing agents.



3 ENVIRONMENT

From the intrinsic properties it is expected that propan-1-ol is of low concern for the
environment. Conservative estimates based on worst-case assumptions at the exposure and
effects side were used. If the risk assessment performed in that way does not indicate any risk,
no further work is considered to be necessary.

31 ENVIRONMENTAL EXPOSURE

311 General discussion

Release into the environment

During production, processing (use as an intermediate), formulation of products (containing
propan-1-ol) and further use as a solvent, propan-1-ol is expected to enter the environment via
the waste water and the exhaust air.

Degradation

Biodegradation

The biodegradability of propan-1-ol in water has been shown in a number of investigations under
most varied conditions. However, no standardised tests for ready biodegradability are available.
The most relevant test results for the risk assessment are presented below. Only tests are cited in
which propan-1-ol was the only carbon source.

Vaishnav et a. (1987) and Babeu and Vaishnav (1987) found a BODs/THOD ratio of 60% with
an acclimated microbial culture from a domestic sewage (1 mi/bottl€).

A BODs/COD ratio of 73% was determined with industrial activated sludge (BASF, 1978).

Pitter (1976) achieved an elimination of propan-1-ol of 98.8% measured as COD after 20 days
with adapted activated sludge in a concentration of 100 mg/l.

Only one study is available that used unadapted and unacclimated inoculum (Price et al., 1974).
In this study BOD/TOD ratios of 64, 76, 81 and 75% were found after 5, 10, 15 and 20 days. As
the pass level of 60% as well as the 10-day window criterion was reached in this study,
propan-1-ol can be regarded as readily biodegradable.

There are no results from simulation tests for biodegradation in waste water treatment plants, in
the aquatic compartment and in soil. Consequently, taking account of the above-mentioned
study, the following rate constants may be considered for biodegradation in accordance with the
TGD.
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Table 3.1 Degradation constants of propan-1-ol in different compartments

Compartment Degradation constant
Waste water treatment plant kbiowwtp =1ht
Aquatic environment kbiog\wy =0.047 d-
Soil kbiosoi =0.023 d
Sediment kbioSED =0.0023 d

(see Appendix A1 for calculation)

Photodegradation

Direct photolysis of propan-1-ol in the atmosphere is not to be expected. However, in the
atmosphere gaseous propan-1-ol reacts with hydroxyl radicas which are formed
photochemically. Wallington and Kurylo (1987) determined a rate constant (kdegs;) of 5.34 -
10*? cm® molecule s* for this reaction at 296 K. Using an atmospheric concentration of the
OH-radicals amounting to 5 - 10° OH/cm®, a half-life of 3 days is calculated for the
photochemical degradation in the atmosphere.

An estimation of the half-life for the atmospheric reaction of propan-1-ol with hydroxyl radicals
with the program AOP 1.65 yields a value of 77.3 h (24-hour day, 5 - 10° OH/cm®). This
estimated half-lifeis used for the further calculations (see Appendix A1l for calculation).

Hydrolysis and Photolysis

A direct hydrolysis or photolysis in water is not expected due to the molecular structure of
propan-1-ol, i.e. there is no relevant absorption above a wavelength of 290 nm.

Distribution

On account of the vapour pressure of 19.4 hPa, propan-1-ol is expected to evaporate quickly
from surfaces.

A Henry’s law constant of 0.117 Pa m*/mol at 20°C is calculated from the data on the vapour
pressure and water solubility of propan-1-ol given in Section 1. There are some experimentally
determined Henry's law constants available in the literature. These vary from 0.377 Pam®/mol to
0.779 Pa m*mol (Altschuh et al., 1999; Betterton, 1992; Welke et al., 1998). Checks showed
that these measured values although higher than the calculated one have no impact on the
distribution in the WWTP. Since data are partly cited from secondary literature only and
originating mainly from 1963 to 1985, the calculated Henry's law constant is used further in the
RAR. Based on above mentioned data propan-1-ol can be considered as moderately volatile from
an agueous solution. (see Appendices for the calculation).

No bioaccumulation potential is to be expected due to the measured log P, value of 0.34. Based
on this value the K is calculated as 4.291 I/kg and the partition coefficients can be calculated
according to the organic carbon content in the individual environmental compartments.
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Table 3.2 Partition coefficients of propan-1-ol

Compartment Partition coefficient
Soil-water Kpsoil = 0.086 Ilkg
Sediment-water Kpsed =0.2151/kg
Suspended matter-water Kpsusp = 0.429 llkg
Sewage sludge-water Kpsludge = 1.588 I/kg

(see Appendices for the calculation)

The following theoretical distribution is the environment results for propan-1-ol using the
distribution model according to Mackay (Level 1) and the physico-chemical properties given in
Section 1.

Table 3.3 Percentage distribution of propan-1-ol

Compartment Percentage
Air 3.87
Water 96.13
Soil 0.0
Sediment 0.0

Consequently, the hydrosphere is the target compartment for propan-1-ol in the environment.

Elimination in waste water treatment plants

Based on the physico-chemical properties of propan-1-ol and in consideration of the rate
constant for biodegradation of 0.1 h™, the elimination in waste water treatment plants can be
determined using the SIMPLETREAT model in accordance with the TGD as follows (see
Appendices):

Table 3.4 Elimination in WWTPs

Evaporation to air (%) 0.1
Release (dissolved) to water (%) 12.6
Adsorption to sewage sludge (%) 0
Degradation (%) 87.3
Total elimination from water (%) 87.4

Accumulation

No investigations on bioaccumulation are available. The measured log P,, of 0.34 does not
provide any indication of arelevant bioaccumulation potential.

The calculated K,. value of 4.29 I/kg (see Appendix Al for the calculation) also does not
indicate that a significant geoaccumulation potential is to be expected for propan-1-ol. The
substance may be washed out from soil to groundwater by rainwater depending on the
elimination in soil by degradation and distribution.

10
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312 Aquatic compartment

Releases into the waste water occur during production, use as an intermediate and use in
products. The exposure data submitted by the company for production of propan-1-ol is used for
the calculation of environmental concentration of propan-1-ol in surface water.

Since no exposure data have been submitted by the companies for further processing of propan-
1-ol, in accordance with the ESD (Emission Scenario Documents, TGD Chapter 7), releases into
the waste water amounting to 0.7% of the processing quantity are considered.

The exposure scenario for the formulation and use of propan-1-ol in products is based on the A
and B Tables of the TGD.

3121 Determination of the Clocal water / generic approach with regard to
production and use as an intermediate

A generic exposure scenario for the entry of propan-1-ol into the waste water during production
IS not used because the producer has submitted the necessary exposure information.

Taking into consideration a maximum processing quantity at one site of 5,000 tonnes/annum
(typical quantity for a company) a Clocalyae Of approximately 2.84 pg/l results for use of
propan-1-ol as an intermediate at one processing site (see Appendices for the calculation, river
flow rate= 60 m* s%).

3.1.2.2 Deter mination of the Clocalaier / Site-specific approach with
regard to production

Using the currently available information on the individual manufacturer, site specific exposure
calculation can be performed for this site (BASF AG, 1996).

Recently provided monitoring data (364 individual measurements in waste water effluent from
2000, 90 percentile) result in a Clocalyaer Of 0.14 pg/l for the producer of propan-1-ol in the EU
(see Appendices for the calculation).

3123 Deter mination of the Clocalyaer / generic approach: use

Propan-1-ol is used as a solvent for disinfectants, pharmaceutical products, cleaning agents,
paints, coating materials, enamel and lacquer paints, printing inks and cosmetics. The
quantitative distribution of the application areas described in Section 2.2 is used for the exposure
assessment.

A total amount of ca. 16,600 tonnes/annum is used as a solvent in the EU. Since it can be
assumed that there are a large number of formulators and users involved, the 10% ruleis applied
to the calculation of Clocalyaer for these life cycles. The following quantities are considered for
the calculation of the Clocal yaer-

11
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Table 3.5 Use quantities of propan-1-ol as solvent within EU

Application Distribution Quantity
cosmetics 20%

pharmaceutics (disinfectants) 35%

cleaning/washing agents 5%

for IC 5 (personal/domestic) 60% 9,960 tonnes/annum
for IC 14 (lacquer, paints) 35% 5,810 tonnes/annum
for IC 0 (other) 5% 830 tonnes/annum

Use as a solvent in cosmetics, pharmaceutics (disinfectants) and cleaning/washing agents

If the substance is used as a solvent in cosmetics, pharmaceutics (disinfectants) and
cleaning/washing agents, exposure is to be expected during the formulation of the productsin the
relevant companies. In addition, releases are expected during use of the products.

For the release estimations based on the use of propan-1-ol as a solvent in cosmetics,
pharmaceutics (disinfectants) and cleaning/washing agents it is assumed that these 3 use
categories are summarised for the formulation in companies and for the use as products in
private households. This assumption is the conservative “worst case” and is used for the
exposure calculation on the basis of default values.

The product quantity is estimated according to different fields of application (input B Tables).

Table 3.6 Estimation of product quantities containing propan-1-ol

application quantity of used propan-1-ol | concentration in products | quantity of products
cosmetics 3,320 tonnes/annum 10% 33,200 tonnes/annum
pharmaceutics (disinfectants) 5,810 tonne/annum 25% 23,240 tonnes/annum
cleaning/washing agents 830 tonne/annum 15% 5,530 tonnes/annum

total quantity

9,960 tonne/annum

Approximately

61,970 tonnes/annum

In the case of use as a solvent in different products it is assumed that the total quantity used is
released either to household waste water or to the atmosphere as a result of evaporation.

Use as asolvent in paints and lacquers

If the substance is used as a solvent in paints and lacquers exposure is to be expected during the
formulation of the fina products in the relevant companies. In addition, releases are expected
during use of the paints and lacquers.

For the release estimations based on the use of propan-1-ol as a solvent in paints and lacquers a
content of 50 % of the substance in the products is used for the derivation of the fraction of main
source (input B Table) for the formulation of the products. The use of propan-1-ol in solvent
based products specified as quick-drying paints and lacquers is assumed.

In the risk assessment the “worst case” exposure scenarios for both, paints for private and
industrial use are calculated side by side (based on the used quantity of 5,810 tonnes/annum).
With these two calculations one can identify the exposure scenario, leading to the maximum
Clocalwaer. For the continental and regiona exposure calculation only the private use is taken

12
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into consideration (based on the maximum release of propan-1-ol to the environment). There is
no information to be able to assign the total volume to one of these two uses.

Use as a solvent in other non specified products

If the substance is used as a solvent for different non specified products exposure is to be
expected during the formulation of the final products in the relevant companies. In addition,
releases are expected during use of the solvent.

For the release estimations based on the use of propan-1-ol as a solvent a content of
approximately 100% of the substance in the products are used for the derivation of the fraction
of main source (input B Table) for the formulation (manufacture) of the products. The use of
propan-1-ol as solvent islocated in industrial area.

The results of the calculations of the Clocalyae are summarised in the following table. Since it
can be assumed that there are a large number of formulators and users involved, the 10% rule is
applied to the calculation of Clocalyaer iN these solvent scenarios.

13
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Table 3.7 Results of calculations of Clocalwater according to TGD for use of propan-1-ol as solvent

Types of use

Solvent in household chemicals
(pharmaceutics, disinfectants, cosmetics
and cleaning / washing agents)

Solvent in paints and lacquers

Solvent not specified

Tonnage @ (t/a)

1,000

1,000

600

600

600

100

100

Main category non-dispersive use (3) | wide dispersive use | non-dispersive use (3) | wide dispersive use | non-dispersive use | non-dispersive use (3) | non-dispersive use (3)
Industrial category | 5 (personal/domestic) | 5 (personal/domestic) 14 (paints) 14 (paints) 14 (paints) 0 (other) 0 (other)

Use category 48 (solvents) 48 (solvents) 48 (solvents) 48 (solvents) 48 (solvents) 48 (solvents) 48 (solvents)
Life cycle step formulation private use formulation private use processing formulation processing
Number of days 300 (B-table 2.1) 365 (B-table 4.1) 300 (B-table 2.10) 300 (B-table 4.5) 300 (B-table 3.13) 200 (B-table 2.8) 32 (B-table 3.14)
Release factor to 0.003 (A-table 2.1) 0.6 (A-table 4.1) 0.02 (A-table 2.1) 0.04 (A-table 4.5) | 0.02 (A-table 3.15) 0.02 (A-table 2.1) 0.01 (A-table 3.16)
water

Fraction of main 0.4 (B-table 2.3) 0.002 (B-table 4.1) 1 (B-table 2.10) 0.0004 (B-table 4.5) | 0.15 (B-table 3.13) 1 (B-table 2.8) 0.8 (B-table 3.14)
source

total emission to 3 600 12 24 12 2 1

waste water (t/a)

Size of STP (m?3/d) 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Dilution in receive. 10 10 10 10 10 10 10

water

Clocaless. (mg/l) 0.252 0.207 2.52 202- 103 0.38 0.63 1.58
Clocalwater (/) 252 20.7 252 0.202 37.8 63 158

a) Tonnages result from application of 10% rule.

See Appendices for the calculation.
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3124 Data on occurrencein the hydrosphere

No measured values relating to the occurrence of propan-1-ol in the hydrosphere are available.

3.1.25 Sediment

Data on the occurrence in sediment do not exist for propan-1-ol. According to the known
physico-chemical properties, there is no indication that propan-1-ol accumulates in sediment.

3.13 Atmosphere

In the case of the production of propan-1-ol in the EU, the release into the atmosphere is
estimated as being 0.8 tonnes/annum (BASF AG, 1996). No further information is available with
regard to the release into the atmosphere during the processing, formulation and use of the
substance.

Since no exposure data have been submitted by the companies for further processing and
formulation of propan-1-ol, the releases into the atmosphere are calculated in accordance with
the TGD (A and B Tablesin Chapter 3 Appendix I).

Using the SSIMPLETREAT model, with regard to propan-1-ol, release from industrial waste
water treatment plants as a result of evaporation into the air is estimated as approximately 0.1%
of the quantity of the substance entering the waste water treatment plant. Consequently, an
additional release into the atmosphere results for the individual production and processing and
formulation sites. The same release route is also to be expected for use of the substance.

Based on the site specific exposure data of the one production site in the EU the resultant air
concentration of 0.74 pg/m® and deposition quantity of 0.89 pg/m?day are calculated (see
Appendices for the calculation).

For the further processing of approximately 5,000 tonnes/annum propan-1-ol at one site (typical
quantity for a company) the resultant air concentration of 116 pg/m® and deposition quantity of
137 ug/m?day are calculated based on the A and B Tables of the TGD (see Appendices for the
calculation).

By taking into consideration the current formulation quantities, the exposure tables in Chapter 3,
Appendix | of the TGD and the SSIMPLETREAT moddl, it is possible to calculate the releases
into the atmosphere and the resultant deposition quantities according to the physico-chemical
properties of the substance and the quantities of it which are used. The results of the calculations
are summarised in the following table.

Please note, that releases resulting from use of propan-1-ol in household chemicals are expected
mainly to waste water. Although environmental exposure is possible this route is neglected in the
assessment.
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Table 3.8 Results of calculations of Clocalr and DEPtotalann. according to TGD for use of propan-1-ol as solvent

Types of use

Solvent in household chemicals
(pharmaceutics, disinfectants, cosmetics
and cleaning / washing agents)

Solvent in paints and lacquers

Solvent not specified

Tonnage @ (/a) 1,000 1,000 600 600 600 100 100

Main category non-dispersive use (3) | wide dispersive use | non-dispersive use (3) | wide dispersive use | non-dispersive use | non-dispersive use (3) | non-dispersive use (3)
Industrial category 5 (personal/domestic) | 5 (personal/domestic) 14 (paints) 14 (paints) 14 (paints) 0 (other) 0 (other)

Use category 48 (solvents) 48 (solvents) 48 (solvents) 48 (solvents) 48 (solvents) 48 (solvents) 48 (solvents)
Life cycle step formulation private use formulation private use processing formulation processing
Number of days 300 (B-table 2.1) 300 (B-table 2.10) 300 (B-table 4.5) 300 (B-table 3.13) 200 (B-table 2.8) 32 (B-table 3.14)
Release factor to air |  0.025(A-table 2.1) 0.025 (A-table 2.1) 0.95 (A-table 4.5) 0.9 (A-table 3.15) 0.025 (A-table 2.1) 0.01 (A-table 3.16)
Fraction of main 0.4 (B-table 2.1) 1 (B-table 2.10) 0.0004 (B-table 4.5) | 0.15 (B-table 3.13) 1 (B-table 2.8) 0.8 (B-table 3.14)
source

Direct emission to 25 15 5,520 570 25 1

air (t/a)

Annual deposition 1 16 0.25 89 2.7 0.88
(Mg/m?d)

Clocalair (ug/md) 9.3 14 0.21 75 35 7.0
a) Tonnages result from application of 10% rule.

See Appendix A4 for the calculation
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314 Terrestrial compartment

Propan-1-ol is expected to enter the soil as a result of deposition from the atmosphere. In this
regard, the point sources of the production and the use of the substance as an intermediate as
well as a solvent involving the highest amount of air pollution are considered (see Section 3.1.3).

The release of propan-1-ol to the soil according to these scenarios are summarised in the
following table.

Table 3.9 Calculation of Clocalsoi

Type of use Route of exposure | PEClocalsoil-porew in Mg/l | Clocalsi| in pglkg
Production deposition 3.15 0.08
Processing of 5 000 t/a at one site deposition 69.1 12.9

(typical quantity for a company)

Formulation of household chemicals | deposition 8.04 1.03
Processing of paints in paint shops deposition 458 8.35
Formulation of solvents (not specified) | deposition 4.04 0.26

See Appendices for the calculation.

Based on the SIMPLETREAT model (see Section 3.1.1) there is no adsorption of propan-1-ol at
sewage sludge to be expected and the release to soil with sewage sludge application in
agriculture is not considered in the risk assessment.

3.15 Secondary poisoning

Since there is no indication of propan-1-ol possessing a bioaccumulation potential, a risk
characterisation for exposure via the food chain is not necessary.

3.16 Other non industrial emissions of propan-1-ol

Propan-1-ol is contained in landfill gas; it is formed from plants and animals through
putrefaction and decomposition; alcohol-forming bacteria are involved here. The substance is
contained in aromas of fruits and other foodstuffs. It is a natural component of alcoholic
beverages that have been obtained through fermentation of plant raw materials (GDCh, 1997).

The quantity of formed propan-1-ol and the resultant environmental concentration in the
different compartments cannot be quantified.

3.1.7 Regional exposure consider ation

One production site and a processing site with a capacity of 5,000 tonnes/annum propan-1-ol
(typical quantity for a company) are located in the considered region. The emission from the
processing of the remaining approximately 8,500 tonnes/annum propan-1-ol is located in the
continent.

18
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In the determination of a regional background concentration all releases, from point and diffuse
sources of the formulation and use of propan-1-ol, are considered. Two third (67%) of the total
exposure quantity are taken into account for the continental model and one third (33%) of it for
the defined regiona EU standard model (densely populated area of 200 - 200 km with
20 million inhabitants). This conservative assumption is used for the first exposure assessment.

No direct release into the soil was identified. Diffuse release only occurs as a result of dispersal
processes. Release is therefore to be expected as a result of deposition from the air (see
Section 3.1.4).

Information is available according to which approximately 55% of the production volume is
used as a solvent. Releases into the hydrosphere (see Section 3.1.2.3) and the atmosphere
(see Section 3.1.3) are to be expected here.

Since not al of the previously mentioned releases arising from use of the substance enter the
hydrosphere directly, but instead primarily via the waste water which is possibly purified in
municipal waste water treatment plants, a 70% connection to waste water treatment plants, in
which 67.4% of the substance is biodegraded and 0.1% volatilised, is assumed for this scenario.
The remaining 30% of the water is discharged directly into the hydrosphere.

The individual environmental releases are summarised in the following table.

Table 3.10 Releases of propan-1-ol from different sources

field of application Ratio release to WWTPs | direct release to the | release into the
reg./cont. (tla) hydrosphere (t/a) | atmosphere (t/a)

production 100/0 9.8 - 0.8

use as intermediate 37163 945 - 337.5

approx. 13,500 t/a

formulation of household 33/67 30 - 249

chemicals

private use of household 33/67 4,186 1,794

chemicals

formulation of paints 33/67 17.4 - 145.3

private use of paints 33/67 162.4 69.6 5,520

processing of paints* (33/67) (116) () (5,229)

formulation of solvents (not 33/67 16.6 - 20.8

specified)

use of solvents (not specified) 33/67 8.3 - 8.3

total - 4,525 1,864 6,282

*Not considered for the regional PEC, since the more release-relevant life-cycle stage “private use of paints” is
already involved

In the calculation for the continental and regional model the individual releases are as follows.
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Table 3.11 Input data for calculation of regional and continental PECs

release (tonnes/annum)
continental model

release (tonnes/annum)
regional model

to air 4174 2,107
to soil - -
to hydrosphere (direct) 1,249 615
to WWTPs 3,016 1,509

The figures given in the tables above were included exactly as they were estimated in the previous
sections in order to ensure comprehensibility. The exactitude of the figures is not, however, intended
as an indication of the absolute correctness.

The regional PECs resulting from the SimpleBox 2.0 calculations are (further details are
presented in the Appendix A6):

EFFECTSASSESSMENT: HAZARD IDENTIFICATION AND DOSE
(CONCENTRATION) - RESPONSE (EFFECT) ASSESSMENT

PECregional,ae =8.59 ug/l
PECregional =0.525 pg/kg
PECregional s =94.5 ng/m®
3.2

321 Aquatic compartment

Available effect data

The propan-1-ol short-term toxicity studies to fish are summarised in the following table.
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Table 3.12 Short-term toxicity to vertebrates

Test organism Criterion Duration [h] | Test system Result [mg/l] | Reference
Oncorhynchus mykiss | Mortality 48 static LCso = 3,200 (n) |Slooff et al. 1983
(Salmo gairdneri)
Pimephales promelas | Mortality 48 static LCs0 = 5,000 (n) |Slooff et al. 1983
Oryzias latipes Mortality 48 static LCs0=5,900 (n) |Slooff et al. 1983
Leuciscus idus Mortality 48 static LCs0=4,320 (n) |Juhnke/
melanotus Liidemann

1978
Leuciscus idus Mortality 48 static LCs0 = 4,560 (n) |Juhnke/
melanotus Liidemann

1978
Pimephales promelas | Mortality 96 flow-through LCso = 4,480 (m) |Brooke et al. 1984
Pimephales promelas | Mortality 96 flow-through | LCso = 4,630 (m) |Brooke et al. 1984
Alburnus alburnus Mortality 96 flow-through LCso = 3,800 (n) |Bengtsson et al. 1984

Table 3.12 continued overleaf
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Table 3.12 continued Short-term toxicity to vertebrates

Test organism Criterion |Duration [h] | Test system [Result [mg/l] Reference

Oryzias latipes Mortality 48 static LCs0>1,000 (n) | Tsuji etal. 1986
(T:10°C, 20°C)
LCso = 640 (n) (T:

30°C)
Ambystoma Mortality 48 static LCs0=4,000 (n) | Slooff/
mexicanum Baerselman 1980
Xenopus laevis Mortality 48 static LCs0=4,000 (n) | Slooff/ Baerselman
1980
n  nominal;
m  measured

The reported effect values for fish show similar sensitivity of the tested species without
considerable influence of the exposure duration (48 or 96 hours). Most tests were performed in
open static systems without analytical monitoring of the test substance concentration. As
propan-1-ol is moderately volatile (Henry’s law constant 0.117 Pa m3/mol) it cannot be excluded
that a decrease in test substance concentration may have occurred and the real effect values are
therefore lower. However, from the two tests performed in flow-through systems with analytical
monitoring, that found effect values in the same order of magnitude like the other available tests,
it can be concluded that volatilisation will not have influenced the test results to a great extent.

Generally the observed effects reveal no serious toxicity of propan-1-ol to fish and amphibians.
The lowest reported LCsp-value for fish was 640 mg/l. However, as this value was found at a
temperature of 30°C it is not used for the further risk assessment. Instead, the value of
3,200 mg/l found for Oncorhynchus mykiss is interpreted as lowest available effect value for
fish.

The following table shows the propan-1-ol short-term toxicity studies for invertebrates.

Table 3.13 Short-term toxicity to invertebrates

Test organism Criterion Duration [h] | Result [mg/l] |Reference
Daphnia magna Immobilisation 24 ECs0 = 4,262 |Kiihn et al.1989
48 ECso = 3,644
Daphnia magna Immobilisation 24 ECso = 4,450 | Bringmann/
Kiihn 1977a
Artemia salina Mortality 24 LCso = 4,200 |Price 1974
Daphnia magna IRCHA | Immobilisation 24 ECs0 = 4,415 | Bringmann/
Kiihn 1982
Gammarus pulex Mortality 48 ECs0=1,000 |Slooff 1983
Corixa punctata Mortality 48 ECs0=2,000 |Slooff 1983
Ischnura elegans Mortality 48 LCs0 =4,200 |Slooff 1983
Nemoura cinerea Mortality 48 LCs0=1,520 | Slooff 1983
Erpobdella octoculata Mortality 48 LCso = 1,400 | Slooff 1983
Nitocra spinipes Mortality 96 LCs0 =2,300 1Béefr;i;tsson etal.
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All tests were performed without analytical monitoring of the test substance concentration. As
discussed above, no significant decrease in test substance concentration due to volatilisation is
expected. The lowest effect value of 1,000 mg/l was found for Gammarus pulex.

The following table shows the toxicity of propan-1-ol to different algae species. The results are
given as nomina concentrations.

Table 3.14 Toxicity to algae

Test organism Criterion Duration [h] | Result [mg/l] | Reference
Selenastrum capricornutum | Growth 96 NOEC = 2,000 | Slooff et al. 1983
Scenedesmus pannonicus | Growth 48 NOEC =2,900 | Slooff et al. 1983
Chlorella pyrenoidosa Growth 48 NOEC = 1,150 | Slooff et al. 1983
Microcystis aeruginosa Cell multiplication inhibition 192 TTC =255 |[Bringmann 1975
Scenedesmus quadricauda | Cell multiplication inhibition 192 TTC=3,100 |Bringmann/
Kiihn 1977b

All tests were performed in open systems without analytical monitoring of the test substance
concentration. Again, as discussed above it is not expected that the concentration of propan-1-ol
significantly decreases due to volatilisation. Only NOEC-values or toxic threshold
concentrations are available. The lowest TTC of 255 mg/l was found in atest with the blue-green
algae Microcystis aeruginosa. However, due to the long exposure period of 8 days it can be
assumed the growth of the algal culture is no longer in the exponential phase and therefore the
test is regarded as not valid. The same is true for the 192-hour test with Scenedesmus
quadricauda. Therefore, the lowest valid effect value for algae is the NOEC of 1,150 mg/I found
for Chlorella pyrenoidosa.

The propan-1-ol microbial toxicity studies are shown in the following table.

Table 3.15 Toxicity to microorganisms

Test organism Criterion Duration [h] | Result [mg/l] Reference
Activated sludge Resp. inhibition 12 ECso = 9,600 (closed system) | Blum/Speece 1991
Nitrosomonas sp. Inhibition of ammonia 12 ECs0 =980 (closed system) Blum/Speece 1991
consumption
Methanogens Inhibition of gas production | 12 ECso = 34,000 (closed system) | Blum/Speece 1991
Activated sludge (municipal) | Resp. inhibition 3 ICs0 > 1,000 Klecka et al. 1985
Pseudomonas putida Resp. inhibition 0.5 EC10= 11,421 Robra 1979
Pseudomonas putida Cell multiplication 16 TTC =2,700 Bringmann/
Kihn 1977b
Entosiphon sulcatum Cell multiplication 72 TTC =38 Bringmann
1978
Uronema parduczi Cell multiplication 20 TTC = 568 Bringmann/ Kiihn
1980
Chilomonas paramaecium | Cell multiplication 48 TTC =175 Bringmann et al.
1980
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Determination of PNEC,qua

The lowest available effect value of 1,000 mg/l was obtained with the invertebrate species
Gammarus pulex. As no long-term tests with invertebrates and fish are available, an assessment
factor of 1,000 has normally to be applied for the PNEC derivation. However, according to the
TGD the usage of a lower assessment factor of 100 is justified because a) data from a wide
selection of species covering additional taxonomic groups other than those represented by the
base-set species (e.g. amphibians) are available (which additionally cross three trophic levels)
and b) the mode of action law can be implemented (non-polar narcosis).

Therefore: PNECagua = 1,000 mg/l / 100 = 10 mg/I

Determination of PNECicroorganisms

The most sensitive species to propan-1-ol was the protozoan Entosiphon sulcatum. However, the
TTC of 38 mg/l found with this species is not used for the derivation of the PNECiicroorganisms 8S
Entosiphon sulcatum is not a typical representative of sewage treatment plants. The application
of the following assessment factors according to the TGD to the other lowest available effect
values gives the following PNECicroorganisms:

Table 3.16 Derivation of PN ECmicroorganisms

Chilomonas paramaecium TTC =175 mgl/l AF 1 PNEC =175 mg/|
Activated sludge IC50 = 9,600 mgl/l AF 100 PNEC =96 mgl/l
Nitrosomonas sp IC50 = 980 mg/l AF 10 PNEC =98 mg/l
Pseudomonas putida TTC =2,700 mgll AF 1 PNEC = 2,700 mg/I

The PNEC derived from the effect values of activated sludge and Nitrosomonas are in the same
order. The lowest derived value is 96 mg/l.

Sediment

No risk assessment is required for this compartment since there are no indications of adsorption
of the substance to sediments and neither measured concentrations of propan-1-ol for sediments
nor experimental investigations with sediment organisms are available.

3.2.2 Atmosphere

No ecotoxicological data are available for this environmental compartment.

323 Terrestrial compartment

No ecotoxicological data are available for terrestrial organisms. In approximation, the aguatic
PNEC can be used for the purpose of arisk assessment for the terrestrial compartment and
compared with the concentration determined for the soil pore water:

PNECgi| = 10 mg/l (soil pore water)
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324 Secondary Poisoning

Since propan-1-ol does not possess a bioaccumulation potential and is neither classified as
“toxic” nor “harmful”, it is not necessary for a PNEC to be derived.

3.3 RISK CHARACTERISATION
331 Aquatic compartment
Waste water treatment plants

The highest discharge concentration for waste water treatment plants is calculated as 2.52 mg/I
for the formulation of solvents in paints and lacquers. A value of 1.58 mg/l was derived for the
industrial processing of solvents (not specified); all other Clocalgs are in the pug/l range. Generic

models are used for the calculation of the Clocal , since no specific information is available.

Taking into consideration a PNECicroorganisms Of 96 mg/l, maximum Clocal , /PNEC ratios of
0.03 and ~0.02 result for these life cycle steps of propan-1-ol. Since the Clocal , /PNEC ratios <
1, there is no risk to the microorganism population in the WWTP. Conclusion (ii).

Aquatic environments

The PEC/PNEC ratios for al of the areas of production, processing and use are summarised in
the following table (PECregional= 8.59 pg/l; PNECyua= 10 mg/l).

Table 3.17 PEC/PNEC ratios for aquatic compartment

Company/area of use PEClocal [Mg/l] | PECIPNECaqua
* Production at Site — A 8.73 <0.01
* Use as intermediate at Site - B 1.4 <0.01

(typical quantity for a company)

Formulation of household chemicals 33.8 <0.01
(used as a solvent in cosmetics, pharmaceutics,
disinfectants and cleaning/washing agents)

Use of household chemicals 29.3 <0.01
(used as a solvent in cosmetics, pharmaceutics,
disinfectants and cleaning/washing agents)

Formulation of paints 261 0.03
Use of paints in the private domain 8.79 <0.01
Processing of paints in paint shops 46.4 <0.01

(e.g. car painting)

Formulation of solvents 71.6 <0.01
(for industrial use)

Processing of solvents 166 0.02
(for industrial use)

Based on the conservative approaches for the exposure assessment all PEC/PNEC ratios < 1. On
the currently available data there is no risk to aquatic organisms. Conclusion (ii).
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Sediment

No data on the occurrence in sediment or investigations of the effect on benthic organisms are
available in connection with propan-1-ol. According to the available physico-chemical properties
of the substance, there is no indication that propan-1-ol accumulates in sediment. Consequently,
there isno need for arisk consideration for this compartment. Conclusion (ii).

332 Atmosphere

Due to the atmospheric haf-life (ty, = approximately 77 hours), abiotic effects on the
atmosphere, such as global warming and ozone depletion, are not to be expected in connection
with propan-1-ol. The highest calculated air concentration is around 75 pg/m?® for the processing
of paints in paint shops (propan-1-ol is used as a solvent). Since no data are available on the
ecotoxicological effect of the substance in connection with this environmental compartment, it is
not possible to undertake a quantitative assessment of this environmental compartment. On the
basis of the available information on the substance, the performance of tests is not considered
necessary. Conclusion (ii).

333 Terrestrial compartment

Releases into the terrestrial compartment as a result of deposition from the atmosphere are to be
expected. The highest deposition rates result from the processing of propan-1-ol (generic
approach) and the processing of paints in paint shops (propan-1-ol is used as a solvent). Soil
concentrations for propan-1-ol amounting to

processing (generic) 13 pug/kg and 70 pg/l soil pore water
processing (paints) 8.4 ug/kg and 47 pg/l soil pore water.

Since no ecotoxicological data are available for terrestrial organisms, in approximation, the
aquatic PNEC (10,000 ng/l) is considered for the purpose of the risk assessment of the terrestrial
compartment and compared with the concentration determined for the soil pore water. With
these data a maximum PEC/PNEC ratio of < 0.01 is calculated. Therefore, there is no indication
of arisk to theterrestrial environmental compartment at present. Conclusion (ii).

334 Secondary poisoning

Since there is no indication that propan-1-ol possesses a bioaccumulation potential, a risk
characterisation for exposure via the food chain is not necessary.
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4 HUMAN HEALTH

4.1 HUMAN HEALTH (TOXICITY)
411 Exposur e assessment

4111 General discussion

4112 Occupational exposure

4113 Consumer exposure

4.1.1.4 Indirect exposure via the environment

In accordance with the TGD, the indirect exposure of man to propan-1-ol via the environment,
e.g. viafood, drinking water and air, must be determined. In the form of a worst-case scenario,
the most significant point source (in this case: propan-1-ol as solvent; processing of paints) is
considered for calculation purposes. This result is then compared with a second calculation
which is based on the regional background concentrations (see Section 3.1.7).

The results of these calculations with the corresponding input values are summarised in the
Appendices. It is necessary to note, however, that the calculation model applied is as yet only
provisional. It requires revision as soon as further information is available.

Table 4.1 Input parameter for calculation of indirect exposure

Parameters Local scenario | Regional scenario
Annual average PEC in surface water' [mg/l] 0.040 8.59 - 103
Annual average PEC in air' [mg/m3] 0.062 9.45- 10
PEC in grassland [mg/kg] 0.014

PEC in agricultural soil [mg/kg] - 291 104
PEC in porewater of agricultural soil [mg/l] 0.046 1.50- 103
PEC in porewater of grassland [mg/I] 0.071

PEC in groundwater under agricultural soil [mg/l] 0.046

1) For the estimation of indirect exposure via the environment, the local concentrations calculated
for the emission period have to be averaged over the whole year.

The resultant daily doses for the substance are as follows:

. DOSEtot = 0.036 mg/kQguody weight day (local scenario)
. DOSEtot =3.119- 10™ MQ/KObody weight day (regional background concentrations)

The calculated uptake quantities result via the following routes.
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Table 4.2 Route percentages of indirect exposure

Uptake route % of total uptake
local regional

drinking water 3.61 78.7
fish 0.07 1.76
plant shoot 58.8 10.5
root 0.67 2.53
meat <0.01 <0.01
milk 0.02 0.01
air 36.8 6.49

Drinking water is the most significant route of uptake when using the regional approach.
However, the local model indicates consumption of leaf crops and inhalation as main routes for

indirect exposure.
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5 RESULTS

5.1 ENVIRONMENT

From the intrinsic properties it is expected that propan-1-ol is of low concern for the
environment. Therefore, a targeted environmental risk assessment was performed. Using
conservative estimates based on worst-case assumptions at the exposure and effects side. The
targeted risk assessment results in the following conclusion:

Conclusion (ii) There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those, which are being applied
already.

Based on the currently available data, propan-1-ol represents no risk to the environment for the
area of production, processing, formulation and use (see Section 3.3).

Although the exposure calculation is based on conservative “worst case” assumptions the
calculated environmental concentrations remain clearly under the predicted no effect
concentrations.

5.2 HUMAN HEALTH
5211 Workers
Conclusion (i) There is aneed for further information and/or testing.

For mutagenicity the base set data have to be completed, risk assessment concerning
carcinogenicity will be delayed until the mutagenicity data are available.

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

There is a need for limiting the risks of propan-1-ol for several scenarios with short-term and
repeated exposures. The most critical exposure route is inhalation, dermal contact being of minor
importance. In detail concern is expressed for use of paints, use of cleaning formulations without
LEV, short term exposures during use of printing inks.

The toxic effects leading to concern are respiratory depression according to stimulation of the
trigeminus nerve, local effects in the airways after repeated exposure and reproductive toxicity
concerning fertility as well as developmental toxicity. Risk reduction measures especially for the
inhalative exposure situation have to be initiated.

5212 Consumers

Conclusion (i) There is aneed for further information and/or testing.
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Mutagenicity

The minimum requirements in mutagenic testing are not met. An in vitro study on chromosome
aberration in Chinese hamster cellsis currently ongoing.

The producer has to be requested to make available existing studies.

Carcinogenicity

There is no valid carcinogenicity study available. The present data base gives no indication for
carcinogenic effects. For performing the risk assessment on carcinogenicity, however, the
completed data on mutagenicity have to be taken into account.

521.3 Humans exposed indir ectly via the environment

Conclusion (ii) There is at present no need for further information and/or testing and no
need for risk reduction measures beyond those, which are being applied
already.
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ABBREVIATIONS

ADI
AF
Ann
ASTM
ATP
AUC

BBA
BCF
BMC
BMD
BMF
BOD

bw

CA
CA
CAS
CEC
CEN
CEPE
CMR
CNS
COD
CSTEE
CTs

d.wt
dfi
DG
DIN
DNA

Acceptable Daily Intake

Assessment Factor

Annex

American Society for Testing and Materials
Adaptation to Technical Progress
AreaUnder The Curve

Bioaccumulation

Biologische Bundesanstalt fur Land- und Forstwirtschaft
Bioconcentration Factor

Benchmark Concentration

Benchmark Dose

Biomagnification Factor

Biochemical Oxygen Demand

body weight / Bw, bw

Corrosive (Symbols and indications of danger for dangerous substances and

preparations according to Annex |1 of Directive 67/548/EEC)
degrees Celsius (centigrade)

median immobilisation concentration or median inhibitory
concentration 1 / explained by a footnote if necessary

Chromosome Aberration

Competent Authority

Chemical Abstract Services

Commission of the European Communities

European Standards Organisation / European Committee for Normalisation
European Committee for Paints and Inks

Carcinogenic, Mutagenic and toxic to Reproduction

Central Nervous System

Chemical Oxygen Demand

Scientific Committee for Toxicity, Ecotoxicity and the Environment (DG SANCO)
Clearance Time, elimination or depuration expressed as half-life

Day(s)

dry weight / dw

daily food intake

Directorate General

Deutsche Industrie Norm (German norm)

DeoxyriboNucleic Acid
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DOC
DTs
DTsoia

DTy
DToofierd

EASE
EbCso
EC

ECuo
ECso
ECB
ECETOC
ECVAM
EDC
EEC
EINECS
ELINCS
EN

EPA
ErCs0
ESD

EU
EUSES

F(+)

FAO
FELS

foc

GLP

h

ha
HEDSET
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Dissolved Organic Carbon

Degradation half-life or period required for 50 percent dissipation / degradation

Period required for 50 percent dissipation
under laboratory conditions
(define method of estimation)

Period required for 90 percent dissipation / degradation

Period required for 90 percent dissipation under field conditions
(define method of estimation)

Explosive (Symbols and indications of danger for dangerous substances and
preparations according to Annex |1 of Directive 67/548/EEC)

Estimation and Assessment of Substance Exposure Physico-chemical properties [Model]
Effect Concentration measured as 50% reduction in biomass growth in agae tests
European Communities

Effect Concentration measured as 10% effect

median Effect Concentration

European Chemicals Bureau

European Centre for Ecotoxicology and Toxicology of Chemicals

European Centre for the Validation of Alternative Methods

Endocrine Disrupting Chemical

European Economic Communities

European Inventory of Existing Commercial Chemical Substances

European List of New Chemical Substances

European Norm

Environmental Protection Agency (USA)

Effect Concentration measured as 50% reduction in growth rate in algae tests
Emission Scenario Document

European Union

European Union System for the Evaluation of Substances [software tool in support of
the Technical Guidance Document on risk assessment]

(Highly) flammable (Symbols and indications of danger for dangerous substances and
preparations according to Annex |1 of Directive 67/548/EEC)

Food and Agriculture Organisation of the United Nations

Fish Early Life Stage

Organic carbon factor (compartment depending)

Gram(s)

Good Laboratory Practice

hour(s)

Hectares/h

EC/OECD Harmonised Electronic Data Set (for data collection of existing substances)



ABBREVIATIONS

HELCOM
HPLC
HPVC
IARC

IC50
ILO
IPCS
ISO
IUCLID
IUPAC
JEFCA
JMPR
kg

Koc

Kow

MITI
MOE

Helsinki Commission -Baltic Marine Environment Protection Commission
High Pressure Liquid Chromatography

High Production Volume Chemical (> 1000 tonnes/annum)
International Agency for Research on Cancer

Industrial Category

median Immobilisation Concentration or median Inhibitory Concentration
International Labour Organisation

International Programme on Chemical Safety

International Organisation for Standardisation

International Uniform Chemical Information Database (existing substances)
International Union for Pure and Applied Chemistry

Joint FAO/WHO Expert Committee on Food Additives
Joint FAO/WHO Meeting on Pesticide Residues
kilogram(s)

organic carbon normalised distribution coefficient
octanol/water partition coefficient

solids-water partition coefficient

kilo Pascals

litre(s)

median Lethal (Effect) Concentration

Lowest Adverse Effect Level

median Lethal Concentration

median Lethal Dose

Local Exhaust Ventilation

Local Lymph Node Assay

Lowest Observed Adverse Effect Level

Lowest Observed Effect Concentration

Lowest Observed Effect Dose

Lowest Observed Effect Level

logarithm to the basis 10

Meter

Maximum Allowable Concentration

Maximum Acceptable Toxic Concentration

Main Category

Milligram(s)

Ministry of International Trade and Industry, Japan

Margin of Exposure
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MOS
MW
N

NAEL
NOAEL
NOEL
NOEC
NTP

oC
OECD
OEL
0J
OSPAR

PBT
PBPK
PBTK
PEC

pH

pKa

pKb
PNEC
PNEC.ater

PPE
QSAR

R phrases

RC
RfC
RfD
RNA
RPE
RWC
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Margin of Safety
Molecular Weight

Dangerous for the environment (Symbols and indications of danger for dangerous
substances and preparations according to Annex |l of Directive 67/548/EEC

No Adverse Effect Level

No Observed Adverse Effect Level
No Observed Effect Level

No Observed Effect Concentration
National Toxicology Program (USA)

Oxidising (Symbols and indications of danger for dangerous substances and
preparations according to Annex |1 of Directive 67/548/EEC)

Organic Carbon content

Organisation for Economic Cooperation and Development
Occupational Exposure Limit

Official Journal

Oslo and Paris Convention for the protection of the marine environment of the Northeast
Atlantic

Persistent

Persistent, Bioaccumulative and Toxic

Physiologically Based PharmacoKinetic modelling
Physiologically Based ToxicoKinetic modelling

Predicted Environmental Concentration

logarithm (to the base 10) (of the hydrogen ion concentration { H*}
logarithm (to the base 10) of the acid dissociation constant
logarithm (to the base 10) of the base dissociation constant
Predicted No Effect Concentration

Predicted No Effect Concentration in Water

Persistent Organic Pollutant

Personal Protective Equipment

(Quantitative) Structure-Activity Relationship

Risk phrases according to Annex I11 of Directive 67/548/EEC
Risk Assessment Report

Risk Characterisation

Reference Concentration

Reference Dose

RiboNucleic Acid

Respiratory Protective Equipment

Reasonable Worst-Case



ABBREVIATIONS

T(+)

TDI
TG
TGD
TNsG
TNO
ThOD
uc
ubDsS
UN
UNEP
USEPA
uv
UVCB
H9

vB
vVoC
vP
vPvB

viv

wiw
WHO
WWTP
Xn

Xi

Safety phrases according to Annex |V of Directive 67/548/EEC
Structure-Activity Relationships

Standardised birth ratio

Sister Chromatic Exchange

Safety Data Sheet

Society of Environmental Toxicology And Chemistry
Summary Notification Interchange Format (new substances)
Species Sensitivity Distribution

Sewage Treatment Plant

(Very) Toxic (Symbols and indications of danger for dangerous substances and
preparations according to Annex |1 of Directive 67/548/EEC)

Tolerable Daily Intake

Test Guideline

Technical Guidance Document

Technical Notes for Guidance (for Biocides)
The Netherlands Organisation for Applied Scientific Research
Theoritical Oxygen Demand

Use Category

Unscheduled DNA Synthesis

United Nations

United Nations Environment Programme
Environmental Protection Agency, USA
Ultraviolet Region of Spectrum

Unknown or Variable composition, Complex reaction products of Biological material
microgram(s)

very Bioaccumulative

Volatile Organic Compound

very Persistent

very Persistent and very Bioaccumulative
volume per volume ratio

gram weight

weight per weight ratio

World Health Organisation

Waste Water Treatment Plant

Harmful (Symbols and indications of danger for dangerous substances and preparations
according to Annex |1 of Directive 67/548/EEC)

Irritant (Symbols and indications of danger for dangerous substances and preparations
according to Annex |1 of Directive 67/548/EEC)
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Appendix A Distribution and fate

Distribution and Fate

Substance: Propanol CAS Nr. 71-23-8
melting point:

vapour pressure:

water solubility:

part. coefficient octanol/water:

molecular weight:

gas constant:
temperature:

conc. of suspended matter
in the river:

density of the solid phase:

volume fraction water in susp. matter:
volume fraction solids in susp.matter:
volume fraction of water in sediment:
volume fraction of solids in sediment:
volume fraction of air in soil:

volume fraction of water in soil:
volume fraction of solids in soil:
aerobic fraction of the sediment comp.:

product of CONjunge and SURF

air *

distribution air/water: Henry-constant

__ VP-MOLW
HENRY T oL HENRY =
log / HENRY \ =—0.933
\Pa-m®-mal ™t/
K ._ HENRY
air_water R-T K air_water
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MP :=146.65 K
VP :=1940 -Pa

SOL :=1000000 -mg 1"+
LOGP gy =034

MOLW :=0.06009 -kg -mol ~*

R :=83143 -Pa-m>-mol "1 K1

T =293 -K

SUSP \aer (=15-mg-I""
RHO gig i=2500 kg -m™>
Fwater susp =09
Feolid gy =01
Fwater o :=0.8

Folid gy :=0.2

Fair o :=0.2

Fwater oy :=0.2

Fsolid o :=0.6

Faer ooq =01

product :=10"*-Pa

0.117 *Pa-m°-mol "1

= 478510 °



APPENDIX A

solid/water-partition ceefficient Kp ,,,and total compartment/water-partition
coefficient K

comp water

a:=0.39 (a,b from TGD, p. 539) alcohals
=0, LOGP qw+b _

bi=05 Koci=10 W kg K g = 4291 kg *
Suspended matter
K susp_water = Fwater susp T Fsolid susp Kp susp ‘RHO ig K susp_water = 1.007
factor for the calculation of Clocal .
faktor :=1+ Kp susp -SUSP\yater faktor =1
Sediment
KP goq :=0.05K o KP gog = 0.215¢ kg *
KS&II water :Fwatersed+FsolldsedesedRHOSO|ld KS&:I water =0.907
Soil
KP i :=0.02K o KPp gif =0.0864 kg *
K soil_water *=Far il K air_water + Fwater g + Fs0lid g1 -Kp g5 RHO g5 g

K soil_water = 0.329

Sludge (activated sludge)
K p_g Udge = 037K OC K p_g udge — 1588°| kg—l
Raw sewage
K p_sewage =030K oc K p sewage = 1:287kg
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Elimination in STPs

rate constantin STP: k=1h elimination P = f ( k, logpow, logH) =0.678

46

fraction directed to surface water Fstp___ =0.322

water

biodegradation in different compartments

surface water

Kbio yqer :=0.047d"  (CTGD, table 5)

soil

DT50bio ;) :=30d (cTGD, table 6)

kbio i =D kbio i = 0.023
sediment

kbio oy =——D Faer KbiO o = 231010 > o™

degradation in surface waters

khydr oht

water =
Al
kphoto \ygter -=0-h

kdeg yyater = Khydr yyaper + KPNOLO \yyaper + KDIO ey

kdeg \gger = 0-047ed™*

Atmosphere
calculation of CONjunge * SURFaer for the OPS-model

VPL:= VP 3
' MP VP:=wenn(MP>285K,VPL VP VP=19410" oPa
exp 6.79(1- ——
285K ._ product
Fass jo F———
V P+ product
degradation in the atmosphere 8

Fass o =5.15510
kdeg_. = 0.00896 h* (see AOP-calculation)

air
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APPENDIX A

SimpleTreat 3.0 (debugged version, 7 Feb 97) today is| 20. Jun 07

input
Characterization of the chemical
Name compound =[Propanol | | [ ] [ [ [

Physico-chemical properties table 1:
Molecular weight = 60| [| 1E+02| ]|g mol™ 0,06|kg mol™ Sludge loading rate (SLR) related to hydraulic retentiontime
Kow=| 2,19E+00| [| 1E+03| ]|(-) 2,188(-) (HRT) and sludge retention time (SRT). HRT with primary
Vapour pressure = 1,94E+03| [| 1E+00| ]|Pa 1940|Pa sedimentation (PS) and without; PS has no influence on SR
Solubility =| 1,00E+06| [| 1E+02| ]/mg L™ 16639|mol m* SLR HRT (PS) HRT | SRT | nitrification
Ka= [| 1E-20| 1|(-) 1E-20|(-) (kg0 kgaw " d7) (hn) (hr) (d) O
Kp = [ 1E-20|1]() 1E-20|(-) 0.04 (low) 259 | 405 | 37,0 yes
Henry constant (H) =| 1,17E-01] [| 1E-01] ]|Pa m*mol™® 0,117|Pa m*mol® 0.06 (low) 17,3 27 | 241 yes
Kp (raw sewage) = [[ 7E-01] I|L kgow " 0,656L KQau * 0.1 (low) 104 | 162 | 142 yes
K; (activated sludge) = i| 8E-01] [ kgaw* 0,81|L KQaut - 0.15 (medium) 6,9 10,8 9,2 yes
0.2 (medium) 52 8,1 6,8 no
Emission scenario 0.3 (high) 3,5 5,4 4,5 no
T air= [ 15| ]|centigrade 288 |Kelvin 0.6 high) 1,7 2,7 2,2 no
T water = [ 15| ]|centigrade 288 |Kelvin
Windspeed = [ 3/ ]ms* 3ms*
Sewage flow = [ 200] /L person™d™ 0,2|m°persond™
Number inhabitants = [| 1E+04| ]|person 10000|person \
Bludge loading rate (table 1) = [ 0,15 1|kgsop Kgawr* d™ | 0,15[kgsop kgaw ™ d™
Bubble or surface aeration: b/s [ s| 11() s|(-)
Emission rate chemical :} [ 1] Jlkgd™® 1|kgd™
table 2: chosen operation parameters table 3:
Sludge loading rate :‘ 0,15/Kgsop KQaw - d Concentration in raw sewage calculated from
with primary sedimentation the default emission rate of the chemical
HRT =] 6,9]hr C total raw sewage=| 5,0E-01|mg I
SRT =| 9,2[d] Dissolved = 100[%
without primary sedimentation C dissolved =| 5,0E-01|mg I
HRT = 10,8|hr C in solids =| 3,3E-01/mg kg™
SRT = 9,2d]
\
Biodegradation in activated sludge
Temperature dependence (y/n) [ n|] |(-) n

Method 1: estimated from OECD/EU standardized biodegradability tests (USES 2.0)
Assumption: degradation according to first order kinetics with respect to the concentration in the aqueous
phase of activated sludge, implying that the chemical adsorbed to solids is not available for biodegradation.
The following values are recommended: | | [ ] [ [ [
Readily biodegradable, fulfilling 10 d window criterion: range is 1 to 3 hr* (TGD-EU: 1 hr) \
Readily biodegradable, not fulfilling 10 d window criterion: range is 0.3 to 1 hr* (TGD-EU: 0.3 hr™)
Inherently biodegradable in MIT! Il and within 10 d in the Zahn-Wellens (window = 3 d): range is 0.1 to 0.3 hr™*
Inherently biodegradable: range is 0 .01 to 0.1 hr* (TGD-EU: 0.1 hr?)

k biodegl = 1] o[] |hrt 3E-04|s™ ,T water 515 |C

Method 2: chemical is biodegradable in activated sludge batch test (draft ISO test)
Assumption: degradation according to first order kinetics with respect to the concentration in the slurry phase,
implying that biodegradation occurs both in the aqueous and the solids phase of activated sludge.

-1

k biodeg2 = [ o[] |hr o[s™ T water =15|C

Method 3: chemical is biodegradable in activated sludge, Monod Kinetics
Assumption: biodegradation in the agueous phase of activated sludge, however, the rate constant is
a function of the influent concentration, 8max and Ks and the sludge retention time. Default values
for 8max and Ks pertain to readily biodegradable chemicals.

N

Smax = [ d* d*
K = [ 0,5] [mgL™ 0,5/mgL”

N
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output of SimpleTreat 3.0 (debugged version, 7 Feb 97)

today is| #tHHHHH#
[ report of [Propanol
including primary sedimentation
Elimination in the primary settler
volatilization 0,0
via primary sludge 0,0
total 0,0|%
without primary sedimentation
Elimination in the aerator Elimination in the aerator
stripping 0,0 stripping 0,0
biodegradation 87,3 biodegradation 91,5
total 87,3|% total 91,5|%
Elimination in the solids liquid separator Elimination in the solids liquid separator
volatilization 0,0 volatilization 0,0
via surplus sludge 0,0 via surplus sludge 0,0
total 0,0|% total 0,0|%
Total elimination from waste water 87,4|% Total elimination from waste water 91,5(%
Total emission via effluent 12,6|%------V Total emission via effluent 8,5%------V.
12,64|% dissolved 8,46|% dissolved
0,00|% associated 0,00|% associated
balance 100,0(/% balance 100,0(%
Summary of distribution Summary of distribution
to air 0,1 to air 0,0
to water 12,6 to water 8,5
via primary sludge 0,0 via surplus sludge 0,0
via surplus sludge 0,0 degraded 91,5
degraded 87,3 total 100,0({%
total 100,0{%
Concentrations Concentrations
in air 9,79E-09|g m* in air 4,13E-09|g m*®
in combined sludge| 2,62E-01|mg kg™ in surplus sludge 3,48E-02|mg kg'1
| in primary sludge:| 3,28E-01|mg kg™ in effluent (total) 4,23E-02[mg I
| in surplus sludge: | 5,14E-02|mg kg1 | dissolved| 4,23E-02|mg It
in effluent (total) 0,06319|mg I | associated| 1,04E-06|mg I
| dissolved| 6,32E-02]mg I'* in solids effluent 3,48E-02|mg kg™
| associated| 1,54E-06]mg I
in solids effluent 5,14E-02|mg |<g'1
Operation of the plant equipped with a primary settler Operation of the plant without primary settler
Sludge loading rate = 0,15/kg BOD (kg dw)™" d* Sludge loading rate = 0,15]kg BOD (kg dw)” d™*
HRT = 6,9/h HRT = 10,8/h
SRT = 9,20(d SRT = 9,20|d
Aeration mode =|  surface aeration Aeration mode =| surface aeration
Primary sludge = 6,00E+02|kg dry weight d ™ Surplus sludge = 3,31E+02]kg dry weight d*
Surplus sludge = 1,90E+02|kg dry weight d™ Total = 2,00E+03|m*d™*
Total sludge = 7,90E+02|kg dry weight d*
Total wastewater = 2,00E+03|m°d™*
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Appendix B Clocal,4e Calculation for Processing, Formulation and Use

Estimation of Clocal at formulation of household chemicals

water

(pharmaceutics, disinfectants, cosmetics and cleaning/washing agents)
status: formulation, IC:5 UC:48

' Hg:=10 kg
chemical: Propanol_CAS-Nr.: 71-23-8 d = 86400s
a:=365d
Total annual tonnage of chemical: TONNAGE:= 1000 tonne - -
Release factor (TGD,table A2.1): f emission :=0.003
Fraction of main source (B-table:2.1, 10% rule): Fmainsource :=0.4

Waste water flow of wwtp: -
P EFFLUENT i=2000m"d "

Duration of emission (B-table:2.1):

Temission :=300d-a *
Fraction of emission directed to water:
(SimpleTreat; k:1 h't; logPow:0.34 ; logH:-0.93) FSP \ygter = 12.6%

Dilution factor (TGD):

DILUTION:=10
Factor (1+Kp * SUSPwater):
FACTOR:=1
Emission per day:
TONNAGEFmainsourcef o cci
Elocal \yger = — emisson Elocal \y gter = 4okg-d ™t
Temission
Influent concentration:
Elocal
Clocal ¢ ::—water Clocd iy = 2<>mg~l'l
EFFLUENTg
p
Effluent concentration:
— -1
Cloca eff '~ Cloca inf'ng water Clocal eff = 0252°mgl
Concentration in surface water:
Cloca ff 1
Clocal \ygter = Clocal |y ater = 25-2°ug|

FACTOR-DILUTION

Total release for the regional model (without elimination in STPs ):

" -1
RELEASE=TONNAGET gicson RELEASE= 3<tonne -a

Annual average local concentration in water:

,_ Temission 1
Clocal water_ann ‘= Clocal |y ater — Clocal water_ann = 0.021emg-|
365d-a
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Estimation of Clocal,, ..o, 2t formulation of solvent (IC = other)

status: TGD,A+B table, IC -0

ug:=10"°%kg
chemical : Propanol CAS-Nr.: 71-23-8 d :=86400s
a:=365d

Total annual tonnage of chemical: -1
TONNAGE:=100tonne -a

Release factor (A 2.1): -
f emission *=0.02
Fraction of main source (B 2.8): .

Fmainsource :=1

Waste water flow of wwtp: 3 -1
EFFLUENTStp :=2000m"-d

Duration of emission (B 2.8): Temission := 200d-4 -

Fraction of emission directed to water:
(SimpleTreat; k:1h%; logPow:0.34 ; logH:-0.93) FSp \yater 1= 12.6%

Dilution factor (TGD): DILUTION:=10

Factor (1+Kp * SUSPwater):
FACTOR:=1

Emission per day:

TONNAGEFmainsourcef o i cci
Elocal gy = emisIon Elocal ygper = 10%kg-d "
Temission
Influent concentration:
Eloca
Clocal j ¢ 1= —— AT Clocal jpyf = 5emg™*
EFFLUENTstp
Effluent concentration:
Clocal ¢ 1= Clocal ¢ FStp \yater Clocal o = 0.63mg-I"*
Concentration in surface water:
Cloca off 1
Cloca | ger = Cloca | ger = 63°Hgl

FACTORDILUTION

Total release for the regional model (without elimination in STPs ):

RELEASE = TONNAGEf RELEASE= 2¢tonne d

emission
Annual average local concentration in water:

. Temission -1
Cloca water_ann = Clocal \yater — Cloca water_ann = 34.50ug-|
365d-a
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APPENDIX B

Estimation of Clocal,,er _at formulation of chemicals for paints, lagues and

varnishes (used as a solvent) status: TGD,A+B table, IC:14,UC:48
g ::10_9-kg
chemical: Propanol_CAS-Nr.: 71-23-8 d := 86400s
a.=365d

Total annual tonnage of chemical: _
9 TONNAGE:=600tonne -a 1

Release factor (A 2.1): -
f emission =002
Fraction of main source (B 2.10): .
Fmainsource =1

Waste water flow of wwtp:
P EFFLUENTg, i= 2000 d !

Duration of emission (B 2.10): Temission :=300.d.a L

Fraction of emission directed to water:

(SimpleTreat; k:1h; logPow:0.34 ; logH:-0.93) FStp \yater -=12.6%
Dilution factor (TGD): DILUTION:=10
Factor (1+Kp * SUSPwater):

FACTOR:=1

Emission per day:

TONNAGEFmainsourcef i aqi
Elocal ygpey = emision Elocal gy = 40%kg-d "
Temission
Influent concentration:
Elocal
Clocal  f = — el Clocal j = 20emg-™*
EFFLUENTSt
p
Effluent concentration:
Clocal g :=Cloca j 4 FStP \yater Clocal g = 2.52°mg-l'1
Concentration in surface water:
Cloca off 1
Cloca | ger = Clocal | gter = 25299l

FACTOR-DILUTION

Total release for the regional model (without elimination in STPs ):

— -1
RELEASE:=TONNAGET gmission RELEASE= 12¢tonne a

Annual average local concentration in water:

. Temission
Clocd =Clocal water —————

-1
water_ann ° Clocal water_ann = 207.10ug-l

365d-a *
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Calculation of PEC,.o_for aguatic compartment during processing of

Propanol generic scenario (without specific wwtp)

status: TGD,ESD, IC-3

chemical:  Propanol

Processing volume:

Emission factor for processing; (TGD, tab. A3.3):
Fraction of the main source - processing (on-site)
Duration of emission for processing; (on-site):

Fraction of emission directed to water:
(Simple-Treat, k:1h-1; logH:-0,93 ; logK ;0,34)

River flow rate for processing (TGD)

Factor (1 + Kp * SUSPwater):

Release RELEASE=Tf

REL EASE= 95.89kg-d *

rocessin

Emission per day: Elocal water = Tf

-1
Elocal e = 116.67%kg-d

Concentration in surface water:

Temission

d :=86400s

a:=365d

ug = 10'9-kg
T :=5000tonne -a -

fi=0.7%
fmainsource ;=1
Temission :=300d-a*

FSID \yater = 12.6%

FLOW :=60-m°-s

FACTOR:=1

Elocal water FSIP water

Clocal water =

-1
Clocal |, gter = 2-84°ug|
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APPENDIX B

Estimation of Clocal,.ier _0f chemicals for processing of solvents (IC = 0)

a9
status: TGD,A+B table, IC - 0, MC:3 Mg =10 “kg
d :=86400s

chemical : Propanol CAS-Nr.: 71-23-8 a:=365d

Total annual tonnage of chemical: _

g TONNAGE:=100-tonne -a 1
Release factor (A 3.16 ): .
femission :=0.01

Fraction of main source (B 3.14): Fmainsource := 0.8

Waste water flow of wwtp: _
P EFFLUENT,, =2000md "

Duration of emission (B 3.14): Temission = 32.d.g 1

Fraction of emission directed to water:

(SimpleTreat; k:1h-; logPow:0.34 ; logH:-0.93) FsStp \yater :=12.6%
Dilution factor (TGD): DILUTION:= 10
Factor (1+Kp * SUSPwater):

FACTOR:=1

Emission per day:

TONNAGEFmainsource -f

emission 1
Elocal = Elocal = 250kg-d’
water Temission water
Influent concentration:
Elocal
Clocal  f 1= vater Clocal j = 12.5emg™*
EFFLUENT
p
Effluent concentration:
Clocal g4 :=Clocal j 4 FStP \yater Clocal g = 1.58°mg-l'1
Concentration in surface water:
Cloca ff 1
Clocal \yqer = Clocal | gter = 157.5°4g"|

FACTOR-DILUTION

Total release for the regional model (without elimination in STPs ):

. — -1
RELEASE=TONNAGET gmission RELEASE= 1etonne -a

Annual average local concentration in water:

Temission

365d-a*

Clocal '=Clocd water Clocal

-1
water_ann * =13.8°ug!

water_ann
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Estimation of Clocal,.er _0f chemicals for paints, lagues and varnishes

at processing in paint shops status: TGD,A+B table, IC-14 UC:48 g ::10'9.kg
d :=86400s
chemical: Propanol_CAS-Nr.: 71-23-8 a.=365d

Total annual tonnage of chemical: _
g TONNAGE:=600-tonne -a 1

Release factor (A 3.15): ._

f emission =002
Fraction of main source (B 3.13): .

Fmainsource :=0.15

Waste water flow of wwtp: _
P EFFLUENT,, =2000md "

Duration of emission (B 3.13): Temission = 300:d.at

Fraction of emission directed to water:

(SimpleTreat; k:1h-t; logPow:0.34 ; logH:-0.93) FStP \yater = 12.6%
Dilution factor (TGD): DILUTION'=10
Factor (1+Kp * SUSPwater):

FACTOR:=1

Emission per day:

TONNAGEFmainsource f o cqi
Elocal \yter = emisson Elocal \yger = 6°kg-d” !
Temission
Influent concentration:
Elocal
Clocal j ¢ o water Clocal j = 3omg*
EFFLUENT
p
Effluent concentration:
Clocal g4 :=Clocal j 4 FStP \yater Clocal g = O.38°mg-l'1
Concentration in surface water:
Cloca ff 1
Clocal \yqer = Clocal |y gter = 37.8°Ug'l

FACTOR-DILUTION

Total release for the regional model (without elimination in STPs ):

. — -1
RELEASE=TONNAGET gmission RELEASE= 12¢tonne @

Annual average local concentration in water:

. Temission
Clocd =Clocal water ———
365d-a

-1
water_ann Clocal =31.1oug

water_ann
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APPENDIX B

Estimation of Clocal,, ..., -at use of household chemicals

\

(pharmaceutics, disinfectants, cosmetics and cleaning/washing agents) d:=24h
status: private use, IC:5 UC:48
a:=365d
chemical : Propanol_CAS-Nr.: 71-23-8 ug :=1O_g.kg
Tonnage of chemicalk TONNAGE:= 1000000kg-a'1
Fraction of main source (B 4.1): F mainsource := 0:002
Release factor (A 4.1): f emission =06
; feai . . -1
Duration of emission (B 4.1): T emission :=365d-a
Fraction of emission directed to water: FStp \yater :=12.6%
(SimpleTreat; k:1h1; logPow:0.34 ; logH:-0.93)
,_ 3 -1
Waste water flow of wwtp: EFFLUENTy, :=2000m™d
Dilution factor (TGD): DILUTION:=10
Factor (1+K_* SUSPwater): FACTOR:=1

Emission per day:

. TONNAGEF minsource f emission

Elocal \qter =
T ..
emission Elocal\yqger = 3.288kg-d "
Influent concentration:
Elocal

Clocal j ¢ 1= —— AT Clocal jyf = 1.64demg ™

EFFLUENTstp

Effluent concentration:

Clocal g :=Cloca iy FStP \yater Clocal ¢ = 207_123”9.'-1

Concentration in receiving water:

Cloca off 1
Clocal = Clocal =20.7°ug-|
Water 5 UTIONFACTOR water
Emission for PEC eqionat (without wwtp):
- _ o o1
RELEASE:= TONNAGEf gission RELEASE= 600¢tonne -a
annual average local concentration in surface water:
— _ o1 L
Clocal water_ann = Clocal \yater Clocal water_ann = 20.7°ug-|
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Estimation of Clocal,.er _0f chemicals for paints, lagues and varnishes

at privat use status: TGD,A+B table, IC-14, UC:48 ug = 10'9~kg
d :=86400s
chemical : Propanol CAS-Nr.: 71-23-8 a.=365d

Total annual tonnage of chemical: _
g TONNAGE:=600-tonne -a 1

Release factor (A 4.5): ._
f emission '~ 0.04
Fraction of main source (B 4.5):
( ) Fmainsource := 0.0004

Waste water flow of wwtp: _
P EFFLUENT,, =2000md "

Duration of emission (B 4.5): Temission = 300:d.at

Fraction of emission directed to water:

(SimpleTreat; k:1h-t; logPow:0.34 ; logH:-0.93) FStP \yater = 12.6%
Dilution factor (TGD): DILUTION'=10
Factor (1+Kp * SUSPwater):

FACTOR:=1

Emission per day:

TONNAGEFmainsource f o cqi
Elocal \yter = emisson Elocal \y ger = 0.03%kg-d” !
Temission
Influent concentration:
Elocal
Clocal  f 1= vater Clocal j ¢ = 0.016emg ™"
EFFLUENT
p
Effluent concentration:
Clocal g4 :=Clocal j 4 FStP \yater Clocal g = 2.01610_3 <>mg~l'l
Concentration in surface water:
Cloca ff 1
Clocal \yqer = Clocal |y gter = 0.2°Ug|

FACTOR-DILUTION

Total release for the regional model (without elimination in STPs ):

. — -1
RELEASE=TONNAGET gmission RELEASE= 24¢tonne a

Annual average local concentration in water:

. Temission
Clocd =Clocal water ———
365d-a

-1
water_ann Clocal =0.2oug-l

water_ann
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Atmosphere (OPS-model)

Calculation of Clocal ~ , and PEC local

air

chemical :Propanol _CAS-Nr.: 71-23-8 d :=86400 ‘s

stage of life cycle:formulation household chemical ai=365-d

(pharmaceutics, disinfectants, cosmetics and cleaning/washing agents) mg = 1~1O'6~kg
IC:5UC:48 MC:3

tonnage for specific scenario: -
g pectt ! TONNAGE :=1000 -tonne -a™*

release factor (table A-2.1):

f =0.025

emission
fraction of main source (table B-2.1): Fmainsource = 0.4

days of use per year (table B-2.1): Temisson i=300-d.a L

release during life cycle to air: o
RELEASE :=TONNAGE f gpicsion

RELEASE = 25 tonne -a -

local emission during episode to air: .
._ Fmainsource -RELEASE

Elocal ., :=
ar Temission

-1
Elocal ,, =33.333 °kg-d

concentration in air at source _ _4 3. -1
strength of 1kg/d Cstd 4y =2.78-10 -mg-m “-kg "-d

fraction of the emission to air from STP Fstp 4y :=0.1-%

local emission rate to water during _ -1
emission episode Elocal \yeper =4-kg-d

local emission to air from STP during
emission episode ESp 4y :=FSIp 4 ElocA \yper

ESlp g = 4°10 ° okg-d’

local concentation in air

= (
Clocal 4y :=wenn (Elocal 4 >ESp 4y .Elocal 4y -Cstd Estp 4 -Cstd air>

during emission episode: air’
-3 -3
Clocal 4, =9.26710 °’mg -m
annual average concentration in air, . Temission
100m from point source Clocal ar_aan ‘T Clocal 4y —
365-d-a
-3 -3
Clocal 4y gnn = 7-616°10 omg-m
regional concentration in air PECregional 5, :=9.45 -10'5~mg w3

annual average predicted environmental

concentration in air PEClocal air_ann '=Cloca air_ann + PECregional air

-3 -3
PECloca air_ann =7.711°10 °mg -m
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APPENDIX C

Calculation of the deposition rate

standard deposition flux of aerosol-bound DEPStd o i= 110 2mgnmi 2.d kg td

compounds at a source strength of 1kg/d

fraction of the chemical bound to aerosol Fass o = 515510

(see: Distribution and Fate)

deposition flux of gaseous compounds as a function
of Henry's Law coefficient,at a source strength of 1kg/d

logH<-2 5*10 -4 mg*m-2*d!
-2<logH<2 4*10%4 mg*m-2*d-1 DEPstd
logH>2 3*104 mg*m-2*d

total deposition flux during emission episode

DEPtotal = (Elocal 5+ EStp 4y | { Fass por DEPS oy + (1~ Fass e ) DEPStd

DEPtotal = 0.013smg-m 2gt

annual average total depostion flux
DEPtotal 4, := DEPtotal L 500
365d-a -

-2 -1
DEPtotal 4, =0.011emg-m “-d

9

N -2 -1, -1
as (=410 -mg-m“.d “-kg "d

oes
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Atmosphere (OPS-model)

Calculation of Clocal ., and PEC local

air
chemical : Propanol CAS-Nr.: 71-23-8 d :=86400s

stage of life cycle: formulation of solvent not specified a:=365d
IC:0 UC:48 MC:3 mg ::1-10'6-kg

tonnage for specific scenario: 1

TONNAGE:=100-tonne -a

release factor (A 2.1): -
f emission =0.025
fraction of main source (table B 2.8): .

Fmainsource =1

days of use per year (table B 2.8): Temission := 200.d-at

release during life cycle to air: -
RELEASE:=TONNAGEf gission

REL EASE= 2.5¢tonne -a

local emission during episode to air: .
Fmainsource-RELEASE
Elocal =

Temission
-1
Elocal 5, = 12.5%g-d

concentration in air at source

. -4 -3, -1
strength of 1kg/d Ctd 4 =2.7810 "mgrm “kg "

fraction of the emission to air from STP Fstp 4, :=0.1%
(App.I)

local emission rate to water during L 1
emission episode Elocal ygper 1= 10kg-d

local emission to air from STP during E s Elocal
emission episode SIP iy 1= FSIP g ElOCA yygter

EStp 4y = 0.01%kg-d *

local concentation in air

- /
Clocal 5 :=wenn|Elocal 5>Estp 4y, Elocal 5-Cstd 4, ESIp 4-Cstd air>

during emission episode: ar
-3 -3
Clocal 4 =3.47210 = emg-m
annual average concentration in air, . Temission
100m from point source Clocal 4 gnn i=Clocd 5 =
365d-a
3 -3
Cloca 4y gnn =1.90410 = emg:m
regional concentration in air PECregional 5 := 9.4510'5-mg-m'3

annual average predicted environmental PEClocal - Cloca PECreiond
concentration in air 0Cal 5iy gnn = Cl0CA 4 gnn t regional 5,

PEClocal ~1.99910 ° emgni3

ar_ann
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Calculation of the deposition rate

standard deposition flux of aerosol-bound DEPStd o i= 110 2mgnmi 2.d kg td
compounds at a source strength of 1kg/d

fraction of the chemical bound to aerosol Fass 4o = 515510
(see: Distribution and Fate)

deposition flux of gaseous compounds as a function
of Henry's Law coefficient,at a source strength of 1kg/d

logH<-2 5*10 -4 mg*m-2*d? _4 2 1, -1
_2<logH<2 44104 mg*m-2*g DEPstd gas =410 "-mg:m “-d “kg ~-d
logH>2 3*10% mg*m-2*d1

total deposition flux during emission episode

DEPtotal = (Elocal 5+ EStp 4y | { Fass aor DEPS oy + (1 Fass ey ) DEPS g |
DEPtotal = 5.00410 ° omg-ni 2.d *

annual average total depostion flux

DEPtotal 4, := DEPtotal L 500
365d-a -
DEPtotal . = 274210 ° emg-ni 2. *
ann .

61



EU RISK ASSESSMENT REPORT — PROPAN-1-0OL FINAL REPORT, 2008

Atmosphere (OPS-model)

Calculation of Clocal ., and PEC local

air
chemical : Propanol CAS-Nr.: 71-23-8 d :=86400s

stage of life cycle: formulation of paints a:=365d
IC:5,6 UC:48 MC:lc mg::1-10'6-kg

tonnage for specific scenario: 1

TONNAGE:=600tonne -a

release factor (A 2.1): -
f emission =0.025
fraction of main source (table B 2.10): .

Fmainsource =1

days of use per year (table B 2.10): Temission = 300.d-at

release during life cycle to air: -
RELEASE:=TONNAGEf gission

REL EASE= 15¢tonne -a

local emission during episode to air: .
Fmainsource-RELEASE
Elocal =

Temission
-1
Elocal 5, = 50°kg-d

concentration in air at source

. -4 -3, -1
strength of 1kg/d Ctd 4 =2.7810 "mgrm “kg "

fraction of the emission to air from STP Fstp 4, :=0.1%
(App.1I)

local emission rate to water during L 1
emission episode Elocal ygpey i=40kg-d

local emission to air from STP during E s Elocal
emission episode SIP iy 1= FSIP g ElOCA yygter

EStp 4y = 0.04kg-d *

local concentation in air

= [ . . .-
during emission episode: Clocal air’ wenn\EIocaJ alr>Estp air Elocal air Cstd

air EStP 4 Cstd air>

-3
Clocal = 0.014°mg-m

annual average concentration in air, Clocal .= Clocal Temission
100m from point source oca gy _agnn -=“loca 5 —
365d-a
-3
Cloca air ann = 0.011emg-m

regional concentration in air . _ -5 -3
PECregional 5, :=9.4510 ~-mg-m

annual average predicted environmental PEClocal .~ Clocal PECregional

concentration in air 0Cal 5y gnn *=ClOCA gy gnn + PECregional 4

PEClocal = 0.012emg-ni >

ar_ann
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Calculation of the deposition rate

standard deposition flux of aerosol-bound DEPStd o i= 110 2mgnmi 2.d kg td

compounds at a source strength of 1kg/d

fraction of the chemical bound to aerosol Fass o = 515510

(see: Distribution and Fate)

deposition flux of gaseous compounds as a function
of Henry's Law coefficient,at a source strength of 1kg/d

logH<-2 5*10 -4 mg*m-2*d!
-2<logH<2 4*10%4 mg*m-2*d-1 DEPstd
logH>2 3*104 mg*m-2*d

total deposition flux during emission episode

DEPtotal = (Elocal 5+ EStp 4y | { Fass por DEPS oy + (1~ Fass e ) DEPStd

DEPtotal = 0.02<>mg~m'2-d'1

annual average total depostion flux
DEPtotal 4, := DEPtotal L 500
365d-a -

-2 -1
DEPtotal 4, =0.016emg-m “-d

9

N -2 -1, -1
as (=410 -mg-m“.d “-kg "d

oes
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Atmosphere (OPS-model)

Calculation of Clocal , and PEC local

chemical : Propanol CAS-Nr.: 71-23-8

stage of life cycle: processing
site identification: generic scenario

tonnage for scenario:

release factor (A 3.3, MC = 3):
fraction of main source:

days of use per year:

release during life cycle to air:

local emission during episode to air:

concentration in air at source
strength of 1kg/d

fraction of the emission to air from STP
local emission rate to water during
emission episode

local emission to air from STP during
emission episode

local concentation in air
during emission episode:

annual average concentration in air,
100m from point source

regional concentration in air

annual average predicted environmental
concentration in air
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Clocal 4, :zwenn(EIocal air>EStp iy Elocal -Cstd

air

d :=86400s
a:=365d
mg:=1-10 ° kg

TONNAGE:=5000tonne -a -

f emission '=0.025

Fmainsource =1
Temission :=300d-a *
RELEASE:= TONNAGET gricqion
REL EASE= 125¢tonne -a -

- Fmainsource-RELEASE
Temission

Elocalair:

Elocal , = 416.667kg-d
Cstd 4, :=2.7810 *mgmi *kg *-d

Fstp 4 =0.1%

. -1
Elocal g '= 116.67kg d

Estp 4y :=Fstp 4-Eloca \yqter

EStp 4, = 0.117kg-d*
air ESIP 5jCstd air>

-3
Clocal 4 = 0.116°mg-m

. Temission
Clocd air_ann :=Clocd ar———
365d-a
-3
Clocal air ann = 0.095°mg-m

PECregional , :=9.4510 *-mg-ni >

PEClocal air_ann :=Clocd ar annt PECregional 5,

PEClocdl = 0.095emg-m >

air_ann



APPENDIX C

Atmosphere (OPS-model)

Calculation of Clocal ., and PEC local

air
chemical : Propanol CAS-Nr.: 71-23-8 d :=86400s

stage of life cycle: processing of solvent not specified a:=365d
IC:0 UC:48 MC:3 mg ::1-10'6-kg

tonnage for specific scenario: 1

TONNAGE:=100-tonne -a

release factor (A 3.16): -
f emission =001
fraction of main source (table B 3.14): .

Fmainsource :=0.8

days of use per year (table B 3.14): Temission = 32.d.a L

release during life cycle to air: -
RELEASE:=TONNAGEf gission

RELEASE= 1tonne -a *

local emission during episode to air: .
Fmainsource-RELEASE
Elocal =

Temission
-1
Elocal 5, = 25°kg-d

concentration in air at source

. -4 -3, -1
strength of 1kg/d Ctd 4 =2.7810 "mgrm “kg "

fraction of the emission to air from STP Fstp 4, :=0.1%
(App.1I)

local emission rate to water during L 1
emission episode Elocal ygpey i=25kgd

local emission to air from STP during E s Elocal
emission episode SIP iy 1= FSIP g ElOCA yygter

EStp 4y = 0.025kg-d™*

local concentation in air

- /
Clocal 5 :=wenn|Elocal 5>Estp 4y, Elocal 5-Cstd 4, ESIp 4-Cstd air>

during emission episode: ar
-3 -3
Clocal 4, =6.9510 © °emg:m
annual average concentration in air, . Temission
100m from point source Clocal 4 gnn i=Clocd 5 =
365d-a
4 -3
Cloca 4y gnn =6.09210 ° emg:m
regional concentration in air PECregional 5 := 9.4510'5-mg-m'3

annual average predicted environmental PEClocal - Cloca PECreiond
concentration in air 0Cal 5iy gnn = Cl0CA 4 gnn t regional 5,

PEClocal ~7.03810 * omgni3

ar_ann
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Calculation of the deposition rate

standard deposition flux of aerosol-bound DEPStd o i= 110 2mgnmi 2.d kg td
compounds at a source strength of 1kg/d

fraction of the chemical bound to aerosol Fass 4o = 515510
(see: Distribution and Fate)

deposition flux of gaseous compounds as a function
of Henry's Law coefficient,at a source strength of 1kg/d

logH<-2 5*10 -4 mg*m-2*d? _4 2 1, -1
_2<logH<2 44104 mg*m-2#gi DEPstd gas =410 "-mg:m “-d “kg ~-d
logH>2 3*10* mg*m-2*d1

total deposition flux during emission episode

DEPtotal = (Elocal 5+ EStp 4y | { Fass or DEPS oy + (1 Fass ey ) DEPSI g |
DEPtotal = 0.01<>mg~m'2~d'1

annual average total depostion flux

DEPtotal 4, := DEPtotal Lo 500
365d-a -
-4 -2 -1
DEPtotal 5y, =8.77610 ° °mg-m ~-d
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APPENDIX C

Atmosphere (OPS-model)

Calculation of Clocal ., and PEC local

chemical : Propanol CAS-Nr.: 71-23-8

stage of life cycle: processing of paints in paint shops

tonnage for specific scenario:

release factor (table A 3.15):

fraction of main source (table B 3.13):
days of use per year (table B 3.13):

release during life cycle to air:

local emission during episode to air:

concentration in air at source
strength of 1kg/d

fraction of the emission to air from STP
(App.11)

local emission rate to water during
emission episode

local emission to air from STP during
emission episode

local concentation in air
during emission episode:

annual average concentration in air,
100m from point source

regional concentration in air

annual average predicted environmental
concentration in air

— (
Clocal air .—wenn\EIocaJ air>Estp air Elocal ajr-Cstd

air

d :=86400s
a.=365d
mg:=1-10 % kg

TONNAGE:=600+tonne -a *

f emission =09

Fmainsource :=0.15

Temission :=300d-a *

RELEASE:= TONNAGEf gmission

REL EASE= 540ctonne -a

Fmainsource-RELEASE
Elocal air=

Temission
1
Elocal 4, = 270°kg-d’
o -4 -3, -1
Cstd 4 :=2.7810 “mg:m “kg ~-d

FStp air =0.1.%

Elocal \yter = 6-kgd*

Estp 5y :=Fstp 4Elocal\, ger
-3 -1

Estp 4, =610 ~ °kg-d

ar

-3
Clocal = 0.075°mg-m

. Temission
Clocal air_ann = Clocal - -
365d-a
-3
Cloca air ann = 0.062°mg-m

PECregional , := 9.4510 °-mg-m 3

Estp al r'CStd ai I'>

PEClocal air ann = Clocal air ant PECregiona

PEClocal = 0.062emg-ni >

ar_ann
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Calculation of the deposition rate

standard deposition flux of aerosol-bound DEPStd o i= 110 2mgnmi 2.d kg td
compounds at a source strength of 1kg/d

fraction of the chemical bound to aerosol Fass 4o = 515510
(see: Distribution and Fate)

deposition flux of gaseous compounds as a function
of Henry's Law coefficient,at a source strength of 1kg/d

logH<-2 5*10 -4 mg*m-2*d? _4 2 1, -1
_2<logH<2 44104 mg*m-2#gi DEPstd gas =410 "-mg:m “-d “kg ~-d
logH>2 3*10* mg*m-2*d1

total deposition flux during emission episode

DEPtotal = (Elocal 5+ EStp 4y | { Fass or DEPS oy + (1 Fass ey ) DEPSI g |

DEPtotal = 0.108\mg-m 2gt

annual average total depostion flux

DEPtotal 4, := DEPtotal Lo 500
365d-a -

-2 -1
DEPtotal 5, =0.089°mg-m “-d
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APPENDIX C

Atmosphere (OPS-model)

Calculation of Clocal ., and PEC local

chemical : Propanol CAS-Nr.: 71-23-8

stage of life cycle: privat use of paints

tonnage for specific scenario:
release factor (table A 4.5):

fraction of main source (table B 4.5):
days of use per year (table B 4.5):

release during life cycle to air:

local emission during episode to air:

concentration in air at source
strength of 1kg/d

fraction of the emission to air from STP
(App.11)

local emission rate to water during
emission episode

local emission to air from STP during
emission episode

local concentation in air
during emission episode:

annual average concentration in air,
100m from point source

regional concentration in air

annual average predicted environmental
concentration in air

— (
Clocal air .—wenn\EIocaJ air>Estp air Elocal ajr-Cstd

air

d :=86400s
a.=365d
mg:=1-10 % kg

TONNAGE:=600+tonne -a *

f emission =095

Fmainsource ;= 0.0004

Temission :=300d-a *

RELEASE:= TONNAGEf gmission

REL EASE= 570ctonne -a

Fmainsource-RELEASE
Elocal air=

Temission
-1
Elocal ;= 0.76°%g-d
. o4 -3, -1
Cstd 4 :=2.7810 “mg:m “kg ~-d

FStp air =0.1.%

Elocal e =0.03kg-d !

Estp 5y :=Fstp 4Elocal\, ger

EStp 4, =310 ° ekg-d™*

ar
Clocal ;. =2.11310 * omgni 3
ar .
Clocal — Clocal Temission
OCal 5ir_gnn = “10cA 4y =
365d-4
Clocal iy o =1.73%10 & omgemi'3
ar ann =+

PECregional , := 9.4510 °-mg-m 3

Estp al r'CStd ai I'>

PEClocal air ann = Clocal air ant PECregiona

=4 -3
PEClocal air ann = 2.68210 © emg-m
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Calculation of the deposition rate

standard deposition flux of aerosol-bound DEPStd o i= 110 2mgnmi 2.d kg td
compounds at a source strength of 1kg/d

fraction of the chemical bound to aerosol Fass 4o = 515510
(see: Distribution and Fate)

deposition flux of gaseous compounds as a function
of Henry's Law coefficient,at a source strength of 1kg/d

logH<-2 5*10 -4 mg*m-2*d? _4 2 1, -1
_2<logH<2 44104 mg*m-2#gi DEPstd gas =410 "-mg:m “-d “kg ~-d
logH>2 3*10* mg*m-2*d1

total deposition flux during emission episode

DEPtotal = (Elocal 5+ EStp 4y | { Fass or DEPS oy + (1 Fass ey ) DEPSI g |

DEPtotal =3.0410 % emg-mi 2.d™

annual average total depostion flux
DEPtotal 4, := DEPtotal Lo 500
365d-a -

4

-2 -1
DEPtotal 4, =2.4987310 © emgimi *-d
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Appendix D Exposure of soil

Exposure of Soil d :=86400s

chemical: Propanol CAS-Nr..71-23-8
formulation of household chemicals

annual average total deposition flux:
soil-water partitioning coefficient:
concentration in dry sewage sludge:
air-water partitioning coefficient:

rate constant for for removal from
top soil:

PECregional:

Defaults:

mixing depth of soil:

bulk density of soil:

average time for exposure:

partial mass transfer coefficient at
air-side of the air-soil interface:

partial mass transfer coefficient at
soilair-side of the air-soil interface:

partial mass transfer coefficient at
soilwater-side of the air-soil interface:

fraction of rain water that infiltrates
into soil:

rate of wet precipitation:

ppm := mg-kg'1 a:=365d
i:=1.3
-2 -1
DEPtotal 4, '=0.011mg-m “-d
K ﬂ)ll_Water '=0.329
c =0-mg-kg !
sludge = YV'MgKY
K air water '=0.000048

: — -1

PECregional natural_soil = 52510 *mgkg *

DEF’THSOiIi =

0.2m
0.22m
0.1'm

— -3
RHO ;| := 1700kg-m

T =

|
30d
180d
180d

— 1

,_ -1

— =5 -1

RAINrate :=1.9210 >-m.d ™!
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dry sludge application rate:

APPLSd udgei =
0.5~kg~m'2~a'1
0.5~kg~m'2~a'1
0.1~kg~m'2~a'1
Calculation:
aerial deposition flux per kg of sail:
- DEPtota ann
ar '~ -
i DEPTHsil -RHO )
rate constant for valatilisation from soil:
1 1 -1
k = + K ani -DEPTHsoIl
volat. soil_water i
: kasl 5K air water K8 ojlairK air water + K8 sojlwater -

rate constant for leaching from soil layer:

Finf soil -RAINTrate

Kleach, = ,
i K SOll_Watef -DEPTHSsoI Ii

removal from top soil:

K =Kvolat, + K leach, + Kbi0

concentration in soil

concentration in soil due to 10 years of continuous deposition:

D .
Cdep soil_10, = j ri -(l— ex|0<—365-d-10-ki>>

concentration just after the first year of sludge application:

_ Csludge -APPLd udgei -a

Cdudge i =
9€ soil_1, DEPTHsoil-RHO

soil

initial concentration in soil after 10 applications of sludge:

9

- n\

Celudge gjj_10, 1= Colldge iy 3 | 1+ > <e><|0( 365dk)")
n=1
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sum of the concentrations due to both processes:

C soil_10, ‘= CUeP oj|_10, + ColUAge i) 10

average concentration in soil over T days:

D ar, /
Clocd oy = t—" Csi
soil, k kT \ soil_10
Clocd soil
ppm

Clocal = 1.03210°
Clocal agr.soil 1.032 10_3
Clocal grassland — 1 629]_0_3

Dair.

T | (1= o[-k Ty )

PEClocal soili :=Clocal So”i + PECregional

PECiocal
PECiocal
PECiocal

soil

agr.soil

Indicating persistency of the substance in soil

initial concentration after 10 years:

initial concentration in steady-state situation:

—365~d~ki
Facci =e
D airi
C soil_ss "= ——+ Cdudge g 1

=i 1- Facci

fraction of steady-state in soil achieved:

Fet_st; =

Csoil_ssi

Csil_10

grassland —

ppm

1557102

1.557.10°°

2154103

Csil_10

ppm

1.03210°2

1.03210°3
1.62910°

Csoil_ssi

ppm
1.03210°3
1.03210°3
1.62910°°

Fet_st,
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concentration in pore water

Clocal

soil_porew, = —
soil_water

Clocal
Clocal
Clocal

PEClocal

soil_porew, *= K
: soil_water

PECiocal

PECiocal

PECiocal

concentration in ground water

PECIocaIng = PEClocal

agr_soil_porew

74

soil_porew

agr.soil_porew

grassland_porew —

soil_porew

agr.soil_porew ~

grassland_porew ~

Clocal g _porew,

mg~I'l

5.3305610 °

5.3305610 °

841703103

PECloca SO |_p0r6Wi

mg~I'l

8.0433210 3

8.0433210°°

0.01113




APPENDIX D

Exposure of Soil

chemical : Propanol CAS-Nr.:71-23-8
Formulation of solvents (not specified)

annual average total deposition flux:
soil-water partitioning coefficient:
concentration in dry sewage sludge:
air-water partitioning coefficient:

rate constant for for removal from
top soil:

PECregional:

d :=86400s
ppm :=mg-kg * a:=365d
i:=1.3
-2 -1
DEPtotal ., :=0.00274mg-m *-d

K SOIl_WaIer '=0.329

- -1
Cdudge =0mgkyg

K air_water 1= 0-000048

. . -1
kbio o =0.023d

PECregiondl ;8 _spil =5-2510 mgrkg ™

Defaults:

mixing depth of soil:

bulk density of soil:

average time for exposure:

partial mass transfer coefficient at
air-side of the air-soil interface:

partial mass transfer coefficient at
soilair-side of the air-soil interface:

partial mass transfer coefficient at
soilwater-side of the air-soil interface:

fraction of rain water that infiltrates
into soil:

rate of wet precipitation:

DEPTHsoiIi =

0.2:m
0.2:m
0.1'm

. -3
RHO ;| :=1700kg-m

. -1
kadl soilair '=0.48md

kas! :=4.810 °-m-d?

soilwater

Finf soil =0.25

RAINrate:=1.9210 >-m-d™?
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dry sludge application rate:

APPLSd udgei =
0.5~kg~m'2~a'1
0.5~kg~m'2~a'1
0.1~kg~m'2~a'1
Calculation:
aerial deposition flux per kg of sail:
- DEPtota ann
ar. '~ -
i DEPTHsoil -RHO )
rate constant for valatilisation from soil:
1 1 -1
k = + K ani -DEPTHsoIl
volat. soil_water i
: kasl 5K air water K8 ojlairK air water + K8 sojlwater -

rate constant for leaching from soil layer:

Finf soil -RAINrate

Kjeach = .
i K SOll_Watef -DEPTHSsoi Ii

removal from top soil:

K =Kvolat, + K leach, + Kbi0

concentration in soil

concentration in soil due to 10 years of continuous deposition:

D .
Cdep soil_10 = j i -(l— ex|0<—365-d-10-ki>>

concentration just after the first year of sludge application:

_ Csludge -APPLd udgei -a

Cdludge i =
9€ soil_1, DEPTHsoil-RHO

soil

initial concentration in soil after 10 applications of sludge:

9

- n\

Coludge gjj_10, 1= Colldge iy 3 | 1+ > <e><|0( 365dk,)")
n=1
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sum of the concentrations due to both processes:

C soil_10, = CUeP oj|_10,+ ColUdge i) 10

average concentration in soil over T days:

Clocal o 1 /c o K
oc TR + . ; - (1-exp(-k-T.
SO|Ii ki ki T, \ SO|I_10i ki < < i |>>
PEClocal soili :=Clocal So”i + PECregional natural_soil
Cloca SOII| PECloca SO li
ppm ppm
Clocal (;;, = 257104 PEClocal o, = 7.8210*
Clocal g0 = 25710 PEClocal oo = 7.8210°*
Clocal grassland = 4.05810_4 PECiocal grassland = 9.30810_4
Indicating persistency of the substance in soil
- : . C il _10
initial concentration after 10 years: —Y
ppm
257104
257104
4.05810*
initial concentration in steady-state situation:
-365-d
Facci =e
Da r Coi I_ssi
C i = + Cdludge o) 1 —— S
soH_ssi ki SOII—1i 1- Fa(:ci ppm
257104
257104
4.05810*
fraction of steady-state in soil achieved:
Csil_10
Fst st =— — | Fst_st.
| C ) |
soH_ssi 1
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concentration in pore water

Clocal oy =
Soil_porew. Clocal o
i K soil_water soil_porew,
mg*
Clocal soll porew = 1.3277910°°
Clocal g, coil porew = 132779102
Clocal grassland_porew — 2_0966];10_3
PEClocal soil, ‘RHO g
PECIlocd i =
Soil_porew. PEClocal o;
' K soi |_water soil_porew,
mg*
PECiocal __, =
PECiat . |40405610°
oca agr.soil_porew "~ 3
PECiocal grassland_porew — 40405010
4.8093710°

concentration in ground water

PECIocaIng = PEClocal

agr_soil_porew
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Exposure of Soil

chemical : Propanol CAS-Nr.:71-23-8
processing generic

annual average total deposition flux:
soil-water partitioning coefficient:
concentration in dry sewage sludge:
air-water partitioning coefficient:

rate constant for for removal from
top soil:

PECregional:

d :=86400s
ppm :=mg-kg * a:=365d
i:=1.3
-2 -1
DEPtotal 4, :=0.137mg-m ~-d

K SOIl_WaIer '=0.329

,_ -1
Cdudge =0mgkyg

K air_water 1= 0-000048

. - -1
kbio o =0.023d

PECregiondl ;8 _spil =5-2510 mgrkg ™

Defaults:

mixing depth of soil:

bulk density of soil:

average time for exposure:

partial mass transfer coefficient at
air-side of the air-soil interface:

partial mass transfer coefficient at
soilair-side of the air-soil interface:

partial mass transfer coefficient at
soilwater-side of the air-soil interface:

fraction of rain water that infiltrates
into soil:

rate of wet precipitation:

DEPTHsoiIi =

0.2:m
0.2:m
0.1'm

— -3
RHO ;| :=1700kg-m

— -1
kadl soilair '=0.48md

kas! :=4.810 °-m-d?

soilwater

Finf soil =0.25

RAINrate:=1.9210 >-m-d™?
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dry sludge application rate:

APPLSd udgei =
0.5~kg~m'2~a'1
0.5~kg~m'2~a'1
0.1~kg~m'2~a'1
Calculation:
aerial deposition flux per kg of sail:
- DEPtota ann
ar. '~ -
i DEPTHsoil -RHO )
rate constant for valatilisation from soil:
1 1 -1
k = + K ani -DEPTHsoIl
volat. soil_water i
: kasl 5K air water K8 ojlairK air water + K8 sojlwater -

rate constant for leaching from soil layer:

Finf soil -RAINrate

Kjeach = .
i K SOll_Watef -DEPTHSsoi Ii

removal from top soil:

K =Kvolat, + K leach, + Kbi0

concentration in soil

concentration in soil due to 10 years of continuous deposition:

D .
Cdep soil_10 = j i -(l— ex|0<—365-d-10-ki>>

concentration just after the first year of sludge application:

_ Csludge -APPLd udgei -a

Cdludge i =
9€ soil_1, DEPTHsoil-RHO

soil

initial concentration in soil after 10 applications of sludge:

9

- n\

Coludge gjj_10, 1= Colldge iy 3 | 1+ > <e><|0( 365dk,)")
n=1
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sum of the concentrations due to both processes:

C soil_10, = CUeP oj|_10,+ ColUdge i) 10

average concentration in soil over T days:

o LA 1 | o k
Cloca i = +—— Ceni - -(1-exp(-k -T.
SO|Ii ki ki 'Ti \ SO|I_10i ki < < i |>>
PEClocal o :=Clocal gy + PECregiona 4ral il
I | -
Clocal soil. PEClocal g ]
ppm ppm

Clocal iy = 1.28510°° PECiocal,, = 1.337.10°°

Clocal agrsoil 128510_2 PECiocal agrsoil 133710_2

Clocal g peqiang = 5 029102 PECiocal jcqang = > 081102

Indicating persistency of the substance in soil

initial concentration after 10 years: C$0i|_10i
ppm
1.28510
1.28510°°
2.02910°

initial concentration in steady-state situation:

-365-d
Facci =e
Da r Coi I_ssi
C i = + Cdludge o) 1 —— S
soH_ssi ki SOII—1i 1- Fa(:ci ppm
1.28510°2
1285102
2029102
fraction of steady-state in soil achieved:
Csil_10
Fst st =— — | Fst_st.
| C | i
soil_ss,

81



EU RISK ASSESSMENT REPORT — PROPAN-1-0OL

FINAL REPORT, 2008

concentration in pore water

Clocal

soil_porew, = —
soil_water

Clocal
Clocal
Clocal

PEClocal

soil_porew, *= o
: soil_water

PECiocal

PECiocal

PECiocal

concentration in ground water

PECIocaIng = PEClocal

agr_soil_porew
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soil_porew

agr.soil_porew

grassland_porew —

soil_porew

agr.soil_porew ~

grassland_porew ~

Clocal g _porew,

mg~I'l

6.63897.10 °

6.6389710 2

0.10483

PEClocal

soil _porew;

mg~I'l

0.0691

0.0691

0.107%4




APPENDIX D

Exposure of Soil

chemical : Propanol CAS-Nr.:71-23-8
Processing of paints in paint shops

annual average total deposition flux:
soil-water partitioning coefficient:
concentration in dry sewage sludge:
air-water partitioning coefficient:

rate constant for for removal from
top soil:

PECregional:

d :=86400s
ppm :=mg-kg * a:=365d
i:=1.3
-2 -1
DEPtotal 4, :=0.089mg-m ~-d

K SOIl_WaIer '=0.329

,_ -1
Cdudge =0mgkyg

K air_water 1= 0-000048

. - -1
kbio o =0.023d

PECregiondl ;8 _spil =5-2510 mgrkg ™

Defaults:

mixing depth of soil:

bulk density of soil:

average time for exposure:

partial mass transfer coefficient at
air-side of the air-soil interface:

partial mass transfer coefficient at
soilair-side of the air-soil interface:

partial mass transfer coefficient at
soilwater-side of the air-soil interface:

fraction of rain water that infiltrates
into soil:

rate of wet precipitation:

DEPTHsoiIi =

0.2:m
0.2:m
0.1'm

— -3
RHO ;| :=1700kg-m

— -1
kadl soilair '=0.48md

kas! :=4.810 °-m-d?

soilwater

Finf soil =0.25

RAINrate:=1.9210 >-m-d™?
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dry sludge application rate:

APPLSd udgei =
0.5~kg~m'2~a'1
0.5~kg~m'2~a'1
0.1~kg~m'2~a'1
Calculation:
aerial deposition flux per kg of sail:
- DEPtota ann
ar. '~ -
i DEPTHsoil -RHO )
rate constant for valatilisation from soil:
1 1 -1
k = + K ani -DEPTHsoIl
volat. soil_water i
: kasl 5K air water K8 ojlairK air water + K8 sojlwater -

rate constant for leaching from soil layer:

Finf soil -RAINrate

Kjeach = .
i K SOll_Watef -DEPTHSsoi Ii

removal from top soil:

K =Kvolat, + K leach, + Kbi0

concentration in soil

concentration in soil due to 10 years of continuous deposition:

D .
Cdep soil_10 = j i -(l— ex|0<—365-d-10-ki>>

concentration just after the first year of sludge application:

_ Csludge -APPLd udgei -a

Cdludge i =
9€ soil_1, DEPTHsoil-RHO

soil

initial concentration in soil after 10 applications of sludge:

9

- n\

Coludge gjj_10, 1= Colldge iy 3 | 1+ > <e><|0( 365dk,)")
n=1
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APPENDIX D

sum of the concentrations due to both processes:

C soil_10, = CUeP oj|_10,+ ColUdge i) 10

average concentration in soil over T days:

D airi 1 / D a ri
Clocd it = Jrﬁ'\csoil_loi T (1~ exp[ ke Ty))
PEClocal o :=Clocal gy + PECregiona 4ral il
I | -
Clocd soil. PEClocal g ]
ppm ppm
Clocal ., = 8.34710°° PEClocal i, = 8.87210°°
Clocal .y, o = 8.347.10°3 PECiocal ,, .y = 8872103
Clocal grassland — 1.318 10—2 PEClocal grassland 1.37. 10—2

Indicating persistency of the substance in soil

initial concentration after 10 years: C$0i|_10i
ppm
8.347.10°
8.34710°°
1.31810

initial concentration in steady-state situation:

-365-d
Facci =e
Da r 1 Coi I_ssi
C i = + Cdludge o) 1 —— S
soH_ssi ki SOII—1i 1- Fa(:ci ppm
8.347.10°°
8.34710°°
1318102
fraction of steady-state in soil achieved:
Csil_10
Fst st =— — | Fst_st.
| C ) |
soH_ssi 1
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concentration in pore water

Clocal

soil_porew, = —
soil_water

Clocal
Clocal
Clocal

PEClocal

soil_porew, *= o
: soil_water

PECiocal

PECiocal

PECiocal

concentration in ground water

PECIocaIng = PEClocal

agr_soil_porew
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soil_porew

agr.soil_porew

grassland_porew —

soil_porew

agr.soil_porew ~

grassland_porew ~

Clocal g _porew,

mg~I'l

4312910 2

43129102

6.8101410 2

PECloca SO |_p0r3/Vi

mg~I'l

0.04584

0.04584

0.0708%




Appendix E

Input and Output of propan-1-ol

SimpleBox2.0a - Berechnung regionaler + kontinentaler PEC's
- Anpassung an TGD (1996) / EUSES 1.00: Michael Feibicke (06/98)

INPUT - Propanol

Parameter names acc. SimpleBox20
Physicochemical properties

COMPOUND NAME
MOL WEIGHT
MELTING POINT

VAPOR PRESSURE(25)

log Kow
SOLUBILITY(25)

Unit Input
[ Propanol
[g.mol™] 60,1
[°C] -126,5
[Pa] 1940
[log10] 0,34
[mg.I"] 1000000

Distribution - Partition coefficients
- Solids water partitioning (derived from K,.)

Kp(soil)
Kp(sed)
Kp(susp)

- Biota-water
BCF(fish)

[.kgs™] 0,086
[.kge™] 0,215
[kgs™ 0,429
kg ] 1

Degradation and Transfromation rates

- Characterisation and STP

PASSreadytest [y /n] y

- Environmental Total Degradation
kdeg(air) [d™] 2,15E-01
kdeg(water) [d™ 4,70E-02
kdeg(soil) [d™] 2,30E-02
kdeg(sed) [d™] 2,30E-03

Sewage treatment (e.g. calculated by SimpleTreat)

- Continental
FR(volatstp) [C]
FR(effstp) [C]
FR(sludgestp) [C]

- Regional
FR(volatstp) [R]
FR(effstp) [R]
FR(sludgestp) [R]

Release estimation

- Continental
Edirect(air) [C]
STPload [C]
Edirect(waterl) [C]
Edirect(soil3) [C]
Edirect(soil2) [C]

- Regional
Edirect(air) [R]
STPload [R]
Edirect(waterl) [R]
Edirect(soil3) [R]
Edirect(soil2) [R]

[ 1,00E-03
[ 1,26E-01
[ 0,00E+00
[-] 1,00E-03
[-] 1,26E-01
[ 0,00E+00
[ty™ 4174
[ty 3016
[ty™] 1249
[ty 0
[ty 0
[ty™ 2107
[ty™] 1509
[ty™] 615
[ty 0
[ty 0

Parameter names according Euses

Substance

Molecular weight

Melting Point

Vapour pressure at 25°C
Octanol-water partition coefficient
Water solubility

Solids-water partitioning in soil
Solids-water partitioning in sediment
Solids-water partitioning in sudpended matter

Biocentration factor for aquatic biota

Characterization of biodegradability

Rate constant for degradation in air

Rate constant for degradation in bulk surface water
Rate constant for degradation in bulk soil

Rate constant for degradation in bulk sediment

Fraction of emission directed to air (STPcont)
Fraction of emission directed to water (STPcont)
Fraction of emission directed to sludge (STPcont)

Fraction of emission directed to air (STPreg)
Fraction of emission directed to water (STPreg)
Fraction of emission directed to sludge (STPreg)

Total continental emission to air

Total continental emission to wastewater
Total continental emission to surface water
Total continental emission to industrial soil
Total continental emission to agricultural soil

Total regional emission to air

Total regional emission to wastewater
Total regional emission to surface water
Total regional emission to industrial soil
Total regional emission to agricultural soil
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OUTPUT - Propanol
Zur Neuberechnung der Daten: ->Extras ->Optionen ->Berechnen -> Datei_berechnen -> F9 driicken,
sonst keine komplette Neuberechnung aller Beziige!!

Parameter names acc. SimpleBox20 Unit Output Parameter names according Euses
Physicochemical properties
COMPOUND NAME [ Propanol Substance
Output
- Continental
PECsurfacewater (total) [mg.l'l] 2,94E-04 Continental PEC in surface water (total)
PECsurfacewater (dissolved) [mg.I"] 2,94E-04 Continental PEC in surface water (dissolved)
PECair [mg.m?] 1,13E-05 Continental PEC in air (total)
PECagr.soil MKt ] 3,49E-05 Continental PEC in agricultural soil (total)
PECporewater agr.soil [mg.l'l] 1,80E-04 Continental PEC in pore water of agricultural soils
PECnat.soil [mg.kgw\m'l] 6,30E-05 Continental PEC in natural soil (total)
PECind.soil [mg.kgww{l] 6,30E-05 Continental PEC in industrial soil (total)
PECsediment [mg.kgww{l] 1,93E-04 Continental PEC in sediment (total)
- Regional
PECsurfacewater (total) [mg.I"] 8,59E-03 Regional PEC in surface water (total)
PECsurfacewater (dissolved) [mg.I"] 8,59E-03 Regional PEC in surface water (dissolved)
PECair [mg.m’s] 9,45E-05 Regional PEC in air (total)
PECagr.soil [Mg.KGymt '] 2,91E-04 Regional PEC in agricultural soil (total)
PECporewater agr.soil [mg.l'l] 1,50E-03 Regional PEC in pore water of agricultural soils
PECnat.soil [Mg.KGywi ] 5,25E-04 Regional PEC in natural soil (total)
PECind.soil [Mg.KGywe ] 5,25E-04 Regional PEC in industrial soil (total)
PECsediment [mg.kgw\m'l] 5,73E-03 Regional PEC in sediment (total)
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The report provides the comprehensive risk assessment of Environment part of the
substance propan-1-ol. It has been prepared by Germany in the frame of Council
Regulation (EEC) No. 793/93 on the evaluation and control of the risks of existing
substances, following the principles for assessment of the risks to humans and the
environment, laid down in Commission Regulation (EC) No. 1488/94.

The evaluation considers the emissions and the resulting exposure to the environment
and the human populations in all life cycle steps. Following the exposure assessment,
the environmental risk characterisation for each protection goal in the aquatic, terrestrial
and atmospheric compartment has been determined. For human health the scenarios
for occupational exposure, consumer exposure and humans exposed via the
environment have been examined and the possible risks have been identified.

The environmental risk assessment for propan-1-ol concludes that there is at present no
concern for atmosphere, aquatic ecosystem, terrestrial ecosystem and for micro-
organisms in the sewage treatment plant. The human health risk assessment for
propan-1-ol concludes that there is at present concern for workers and consumers.
There is at present no concern for humans exposed via the environment.

The conclusions of this report will lead to risk reduction measures to be proposed by the

Commissions committee on risk reduction strategies set up in support of Council
Regulation (EEC) No. 793/93.
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The first draft of the Comprehensive Risk Assessment Report of Propan-1-ol, a substance
chosen from the EU 2™ priority list in 1995 was distributed for the preliminary written
procedure in June 2002.

The “in depth discussion” was at the Technical Meeting in March 2003 (TM 1’ 03).

This document is a revised draft of the environmental part of the Risk Assessment Report
which is intented to be discussed as “final written approval” at the Technical Meeting in
September 2003 (TM 111703).
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LEGAL NOTICE

Neither the European Commission nor any person
acting on behalf of the Commission is responsible for the use which might
be made of the following information

A great deal of additional information on the European Union
is available on the Internet.
It can be accessed through the Europa Server
(http://europa.eu.int).

Cataloguing data can be found at the end of this publication

Luxembourg: Office for Official Publications of the European Communities [ECB:
year]
ISBN [ECB: insert number here]

© European Communities, [ECB: insert year here]
Reproduction is authorised provided the source is acknowledged.

Printed in Italy
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Foreword

We are pleased to present this Risk Assessment Report which is the result of in-depth work
carried out by experts in one Member State, working in co-operation with their counterparts
in the other Member States, the Commission Services, Industry and public interest groups.
The Risk Assessment was carried out in accordance with Council Regulation (EEC) 793/93!
on the evaluation and control of the risks of “existing” substances. “Existing” substances are
chemical substances in use wihin the European Community before September 1981 and listed
in the European Inventory of Existing Commercial Chemical Substances. Regulation 793/93
provides a systematic framework for the evaluation of the risks to human health and the
environment of these substances if they are produced or imported into the Community in
volumes above 10 tonnes per year.

There are four overall stages in the Regulation for reducing the risks: data collection, priority
setting, risk assessment and risk reduction. Data provided by Industry are used by Member
States and the Commission services to determine the priority of the substances which need to
be assessed. For each substance on a priority list, a Member State volunteers to act as
“Rapporteur”, undertaking the in-depth Risk Assessment and recommending a strategy to
limit the risks of exposure to the substance, if necessary.

The methods for carrying out an in-depth Risk Assessment at Community level are laid down
in Commission Regulation (EC) 1488/942 which is supported by a technical guidance
document3 Normally, the “Rapporteur” and individual companies producing, importing
and/or using the chemicals work closely together to develop a draft Risk Assessment Report,
which is then presented at a meeting of Member State technical experts for endorsement. The
Risk Assessment Report is then peer-reviewed by the Scientific Committee on Health and
Environmental Risks (SCHER) which gives its opinion to the European Commission on the
quality of the risk assessment.

If a Risk Assessment Report concludes that measures to reduce the risks of exposure to the
substances are needed, beyond any measures which may already be in place, the next step in
the processisfor the “Rapporteur” to develop a proposal for a strategy to limit those risks.
The Risk Assessment Report is also presented to the Organisation for Economic Co-operation
and Development as a contribution to the Chapter 19, Agenda 21 goals for evaluating
chemicals, agreed at the United Nations Conference on Environment and Development, held
in Rio de Janeiro in 1992 and confirmed in the Johannesburg Declaration on Sustainable
Development at the World Summit on Sustainable Development, held in Johannesburg, South
Africain 2002.

This Risk Assessment improves our knowledge about the risks to human health and the
environment from exposure to chemicals. We hope you will agree that the results of thisin-
depth study and intensive co-operation will make a worthwhile contribution to the
Community objective of reducing the overall risks from exposure to chemicals.

1 0.J. No L 084, 05/04/199 p.0001 — 0075
20.J. No L 161, 29/06/1994 p. 0003 — 0011
® Technical Guidance Document, Part | —V, ISBN 92-827-801 [1234]
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0 OVERALL CONCLUSIONS/RESULTSOF THE RISK ASSESSMENT
CASNo. 71-23-8

EINECS No. 200-746-9

IUPAC Name Propan-1-ol

Overal results of the risk assessment:

(X) i) Thereisneed for further information and/or testing

(X) ii) Thereisat present no need for further information and/or testing and for risk
reduction measures beyond those which are being applied already

(X)) iii) Thereisaneed for limiting the risks; risk reduction measures which are already
being applied shall be taken into account

Summary of conclusions:

Environment

From the intrinsic properties it is expected that propan-1-ol is of low concern for the
environment. The environmental risk assessment was performed, using conservative estimates
based on worst-case assumptions at the exposure and effects side. The risk assessment results
in the following conclusion:

i) there is at present no need for further information and/or testing and for risk
reduction measures beyond those which are being applied already

Based on the currently available data, propan-1-ol represents no risk to the environment for
the area of production, processing, formulation and use.
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Human Health

Workers
1) Thereis need for further information and/or testing

Further toxicological data (90-day rat inhalation study) is needed in order to perform a robust
occupational risk assessment for repeated dose toxicity (systemic effects).

Propan-1-ol is also notified as an active substance within the scope of the Biocide Directive
98/8/EC. The necessary data on repeated dose toxicity is existing, but is owned by a company
who wishes to use it in the framework of other EU regulation (the Biocides Directive). The
company is so far not willing to make the study available to support risk assessment in the
context of the Existing Substances Regulation, and there are no provisions in the Biocides
Directive that would force them to share the data with other companies. The information on
repeated dose toxicity is requested for reasons of human heath. For the sake of animal
protection it is hoped that the companiesinvolved will be able to negotiate and share the data.

1) There is a need for limiting the risks; risk reduction measures which are aready
being applied shall be taken into account

Occupational risk assessment reveals that for certain exposure scenarios there is a need for
limiting the risks. The toxicological endpoints of concern especially are reprotoxicity (fertility
impairment and developmental toxicity) and local effects by inhalation (acute sensory
irritation and respiratory tract irritation by repeated exposure). Sensory irritation may occur
following high short-term exposure levels. Results from the required 90-day rat inhalation
study may have an impact on the risk assessment for fertility impairment and respiratory tract
irritation by repeated exposure.

Slight effects to the skin following repeated dermal exposure cannot be excluded. No concern
is expressed for eye irritation; it is assumed that corresponding classification of propan-1-ol
will result in necessary risk reduction measures.

Concern especially concentrates on the use of paints (scenario 3) and on the use of cleaning
formulations (scenario 4a).

Consumers
) Thereis need for further information and/or testing

Further toxicological datais needed in order to perform a sound risk assessment for repeated
dose toxicity (cf. conclusion i for workers).

1) There is aneed for limiting the risks; risk reduction measures which are already
being applied shall be taken into account
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The risk characterisation for the oral exposure scenario via mouth hygiene products and the
aggregated exposure scenario of consumers via mouth hygiene products, cosmetics,
disinfectants and general cleaning products leads to conclusion iii) because of concern for
men with respect to fertility impairment.

The risk characterisation for the oral exposure scenario via mouth hygiene products and the
aggregated exposure scenario of consumers via mouth hygiene products, cosmetics,
disinfectants and general cleaning products leads to conclusion iii) because of concern with
respect to developmental toxicity.

Sensory irritation may occur following short-term inhalation exposure during the application
of propan-1-ol containing disinfectants, hardener solutions, and wall paper removers.

The provisiona risk characterisation for repeated dose toxicity reveals that there may be a
need for limiting the risks due to the oral exposure scenario via mouth hygiene products and
the aggregated exposure scenario of consumers via mouth hygiene products, cosmetics,
disinfectants and general cleaning products. The results of the required inhalation study may
influence the outcome of the risk characterisation for consumers.

Man exposed indirectly via the environment
1) Thereis need for further information and/or testing

Further toxicological datais needed in order to perform a sound risk assessment for repeated
dose toxicity (cf. conclusion i for workers).

i) Thereis at present no need for further information and/or testing and for risk reduction
measures beyond those which are being applied already.

Conclusion (ii) is reached for the provisional risk characterisation for repeated dose toxicity
and for all other toxicological endpoints for the local and the regional scenario.
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1 GENERAL SUBSTANCE INFORMATION

I dentification of the substance

CASNo.: 71-23-8

EINECS No.: 200-746-9

IUPAC Name: Propan-1-ol

Synomyma: 1-Hydroxypropane
1-Propanol
Ethylcarbinol
n-Propanol

n-Propy! alcohol

Propanol-1
Alcohol Cs
Empirical formula: C3H80
Structural formula:
/CHZ\ /OH
H3C CH2
Molecular weight: 60.1 g/mol

Purity/impurities, additives

Purity: > 99%
Impurities: methanol
ethanol
C6 aldehydes

propyl propionate
2-methylvaleraldehyde

< 0.2% wi/w aldehyde
9
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< 0.1 w/w dipropyl ether
< 0.1% w/w water

< 0.003% w/w acetic acid

Table 1.1: Physico-chemical properties

R0O71 0804 _hh.doc

Physical state clear colourless liquid with
characteristic odour

Melting point -126.5°C CRC Handbook (1991/92)

Boiling point 97.1°C at 1013 hPa Hiaki et al. (1994)

Density 0.803 g/cm3 at 20 °C Wilhoit & Zwolinski (1973)

Vapour pressure 19.4 hPaat 20 °C Hiaki et al. (1994)

Surface tension 67.1 mN/m at 25 °C CRC Handbook (1991/92)
c=1g/l

Partition coefficient 0.34 Hansch & Anderson (1967)
(shake flask method)

Water solubility completely soluble Yaws et a. (1990)

Flash point 22 °C (corrected to the CHEMSAFE

presence of iso-propanol)

23.5°C (99.9% pure) DIN 51755, SO 3679
Auto flammability 385°C CHEMSAFE
DIN 51794
Flammability flammable CHEMSAFE
Explosive properties not explosive due to structural reasons

Oxidizing properties

no oxidizing properties

due to structura reasons

10
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Vapour pressure

The values given for the vapour pressure at 20 °C vary between 19 and 20.3 hPa. In the safety
data sheet of the BASF AG avalue of 19.4 °C is quoted, in the data sheet of the Hoechst AG
the vapour pressure is quoted with 20 hPa. In both cases no other information is given. Also
without any further information Sasol has quoted a value of 20 hPa at 20 °C. For the risk
assessment the value of 19.4 hPa at 20°C is recommended. This value is derived from the
Antoine equation determined by Boublik, T., Fried, V. & Hala, E. (1984) "The vapour
pressures of pure substances' 2" ed., Elsevier, Amsterdam.

Partition coefficient n-octanol/water

The values for the partition coefficient n-octanol/water are varying between 0.25 and 0.38.
The safety data sheets of the BASF AG, Hoechst AG and Union Carbide are quoting values
between 0.25 and 0.34 without further information. Furthermore the partition coefficients are
calculated. The following values are found: 0.271 (according to Rekker with program PRO-
LOGP, ver.2 from CompuDrug Ltd.), 0.38 (Abraham M.H., Chadha H.S., Whiting G.S,,
Mitchell R.C. (1994), J. Pharm. Sci. Vol. 83, No. 8, 1085-1100). Further undocumented
values are quoted by Petrasol B.V. Gorinchem and BASF AG (1989): Labor fuer
Umweltanalytik by 0.25 and 0.271, respectively. Other values from literature are in the above
mentioned range.

For risk assessment the value of 0.34 of Hansch C. & Anderson S.M. is recommended. The
authors have great experience in the field of measuring and cal cul ating octanol/water partition
coefficients. They used some kind of shake flask method (Hansch C. & Anderson S.M.
(1967), J. Org. Chem. 32, 2583).

Flash point

The value of 23.5 °C was determined for n-propanol with a purity of 99.9%. The tests were
conducted according to DIN 51755 (Testing of mineral oils and other combustible liquids;
determination of flash point by the closed tester according to Abel-Pensky) and 1SO 3679
(Paints, varnishes, petroleum and related products - determination of flashpoint — rapid
equilibrium method). The value of 23.5 °C was corrected for commercia n-propanol to 22 °C
because of iso-propanol which is usually present as an impurity.

11 CASNo 71-23-8



R0O71 0804 _hh.doc

Classification

e (Classification according to Annex |, 30" ATP.)

Highly flammable R 11 Highly flammable
[rritant R41 Risk of serious damage to eyes
R 67 Vapours may cause drowsiness and dizziness

e (Proposal of the rapporteur)

Flammable R 10 Flammable
Irritant R41 Risk of serious damage to eyes
R 66 Repeated exposure may cause skin dryness or
cracking

A value of 23.5 °C was determined for the flash point of n-propanol with a purity of 99.9%.
This value of 23.5 °C was corrected for commercial n-propanol which usually contains iso-
propanol as an impurity to 22 °C.

The classification for liquid substances with a flash point between 21 and 55 °C is
“flammable’.

Therefore the legal classification according to Annex | for propan-1-ol which is at the
moment “highly flammable” must be corrected. The original classification resulted from
measurements of n-propanol contaminated with impurities (flash point < 21 °C).

Taking also into account the defatting solvent character of propan-1-ol it is assumed that
frequent contact can lead to skin dryness or cracking of skin. Consequently, classification
with R 66 (Repeated exposure may cause skin dryness or cracking) is proposed.

According to the data presented below and the criteria of Directive 93/21/EEC propan-1-ol
has not to be classified as dangerous for the environment.

Propan-1-ol is classified according to water-hazard class 1 (slightly hazardous to water).

“ The classification of the substance has been established by Commission Directive 2008/58/EC of 21 August
2008 adapting to technical progress for the 30™ time Council Directive 67/548/EEC on the approximation of the
laws, regulations and administrative provisions relating to the classification, packaging and labelling of
dangerous substances (OJ L 246, 15.09.2008, p.13).
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2 GENERAL INFORMATION ON EXPOSURE

21 PRODUCTION

According to the information from the currently available IUCLID data sets there is one
production site of propan-1-ol in the EU. The chemical is imported by 5 other companies
from outside of the EU. Thereis no information on possible exports of propan-1-ol.

Based on the production and import quantities approximately 30 100 t/a of propan-1-ol are
used in the EU.

Propan-1-ol is produced amost exclusively by the reaction of ethene with synthesis gas.
Reaction is performed at 25-30 MPa and 140-180 °C in the liquid phase in the presence of
cobalt carbonyl hydrogen as catalyst. After the separation of the catalyst the raw mixture
obtained can be hydrogenated in the gaseous phase on the nickel catalyst (0.2-0.3 MPa,
115 °C) or on the copper catalyst (3-5MPa, 130-160 °C) and in the liquid phase (8 MPa,
115 °C) on the nickel catalyst. By means of subsequent distillation the production of pure
propan-1-ol is achieved (Weissermel and Arpe, 1988; Falbe et al., 1980).

2.2 PROCESSING / APPLICATION (CATEGORIES OF USE, AMOUNTYS)

In Western Europe propan-1-ol is mainly used as solvent for the formulation of disinfectants,
pharmaceutical products, cleaning agents, paints, coating materials, enamel and lacquer
paints, printing inks and cosmetics (GDCh, 1997).

Propan-1-ol is processed chemically to intermediates such as propylamines, carboxylic acid
esters and halogenated hydrocarbons, which in turn are needed for the synthesis of herbicides,
aroma and perfume substances, cosmetics and pharmaceuticals (GDCh, 1997).

Of the propan-1-ol produced by BASF AG, 10 % were processed to intermediates and 90 %
were used as solvent; application areas as solvent were paints, surface coatings and inks,
cosmetics and pharmaceuticals, detergents and other (BASF, 1994).

Hoechst AG manufactured 5 000 t of propan-1-ol in 1993; about 3 500 t were processed to
n-propylamines, 1 500 t of propan-1-ol were sold. In 1995, the production of propan-1-ol was
ceased; the requisite amounts of propan-1-ol for the production of the n-propylamine
derivatives are supplied from Bay City, USA (Hoechst AG, 1994 and 1995b).

Based on the available information the following consumption’s of propan-1-ol are estimated
for Western EU (CEH, 1995):
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e 55 9% were used as solvent, hereof:

approx.

approx.

approx.

approx.

approx.

35 %

20 %

35%

5%

5%

to lacquer, paints, prints,
to cosmetics,

pharmaceutics (disinfect
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ants),

cleaning/washing agents,

to other

e 45 % were processed as an intermediate for the production of:

approx.

approx.

approx.

75 %

20 %

5%

to n-propylacetate,

to propylchlorformiate and

to reactiveresins.

Because of the various direct applications of propan-1-ol in end products it has to be expected
that the handled amount of propan-1-ol in Europe may increase through import. No further
information is available on import or export, as well as on residual content of propan-1-ol in

end products.

The use of propan-1-ol in cleaning agents, pesticides, thinners, paints, printing inks and
solvents is described in SPIN — Substances in Preparations In the Nordic countries data base.
The information contained in SPIN islisted in Table 2.2.1.

Table 2.2.1 Information on propan-1-ol in consumer products in the nordic countries obtained

from SPIN data base (July 2003)

Number of Quantity of propan-1-ol contained
Country Y ear ) . .
preparations in preparations [t]
FIN 2001 181 3341
N 2001 110 2675
DK 2001 208 1925
S 2000 202 743
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The main use categories of the preparations containing propan-1-ol are cleaning/washing
agents (N), reprographic agents and solvents (DK), activators and dyestuffs (FIN), solvents
and de-icing agents (S).There are a'so non-industrial sources of propan-1-ol: It is contained in
landfill gas; it is formed from plants and animals through putrefaction and decomposition;
alcohol-forming bacteria are involved here. The substance is contained in aromas of fruits and
other foodstuffs. It is a natural component of alcoholic beverages that have been obtained
through fermentation of plant raw materials (GDCh, 1997). The quantity of formed propan-1-
ol and the resultant environmental concentration in the different compartments cannot be
quantified. However, it is assumed that these are very low and can be neglected.

The following table shows the main, industrial and use categories and the mass balance of

propan-1-ol for the EU.

Table 2.2.2 Use categories and mass balance of propan-1-ol

Main category (MC) Industrial category Use category Mass balance
(1C) (Uc) [in % of use]

Non-dispersive use (3) Chemical industry (3) Intermediate (33) 45

Non-dispersive use (3) Other (0) Solvent (48) 3

Wide dispersive use (4) | Personal/domestic (5)° | Solvent (48) 33

Wide dispersive use (4) | Paint, lacquers and Solvent (48) 19

varnishes industry (14)

" Sum of quantity used as solvent for cosmetics, pharmaceutics (disinfectants) and

cleaning/washing agents.
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ENVIRONMENT
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4 HUMAN HEALTH

4.1 HUMAN HEALTH (TOXICITY)
4.1.1 Exposur e assessment

4111 General discussion

The main application of propan-1-ol (approx. 55 %) isits use as a solvent for the formulation
of different products. The following use pattern isvalid for the EU (CEH, 1995):

approx. 20 % lacquer, paints, printing inks,

approx. 20 % pharmaceuticals (disinfectants),

approx. 10 % cosmetics (e.g. skin care, mouth hygiene),
approx. 2% cleaning / washing agents,

approx. 3% other.

45 % of the handled propan-1-ol is processed to intermediates such as n-propylacetate,
propylchlorformiate and reactive resins, which in turn are needed for the synthesis of
herbicides, aroma and perfume substances, cosmetics and pharmaceuticals (GDCh, 1997).

For workers the inhalation and dermal routes of exposure are likely to occur.

According to the Swedish product register, propan-1-ol is used in a variety of products which
are listed as consumer products, especialy in cosmetics, disinfectants, painting materials,
hardeners and in cleaning products. The products reported by industry to the Federal Institute
for Health Protection of Consumers and Veterinary Medicine (BgVV) also contain propan-1-
ol. A summary isgiven in the table under 4.1.1.3.

41.1.2 Occupational exposure

Industrial activities involving propan-1-ol present opportunities for exposure. In the fields of
production and further processing, inhalation and dermal exposure of workers to propan-1-ol
may occur during sampling, filling and mixing processes as well as during cleaning,
maintenance and repair work. Exposure ranges depend on the particular operation and the risk
reduction measures in use.

Occupational exposure limits (OEL) and short term limits (STEL) are established in the EU
and the USA (c.f. Table4.1.1.2.1).

Table 4.1.1.2.1: Occupational exposure levels (ARIEL, 2000)

Country OEL STEL
Austria, Denmark, France, 500 mg/m® (200 mi/m°) -
Netherlands, Swiss
Finland, Ireland 500 mg/m?* (200 mi/m®) 620 mg/m* (250 mi/m?)
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Country OEL STEL
Spain, United Kingdom, 500 mg/m? (200 mi/m°) 625 mg/m”® (250 mi/m”)
USA:OSHA
Belgium 499 mg/m® (200 ml/m?) 623 mg/m?* (250 mi/m?)
USA:ACGIH 492 mg/m® (200 ml/m®) 614 mg/m® (250 ml/m°)
Norway 245 mg/m?® (100 mi/m®) -
Germany - -

The following scenarios are regarded to be relevant for occupational exposure:

Scenario 1:  Production of propan-1-ol and further processing as an intermediate (4.1.1.2.1)

Scenario 2: Preparation of formulations, e. g. paints, printing inks, disinfectants, cleaners
(41122

Scenario 3:  Use of paints (4.1.1.2.3)

Scenario 4:  Use of cleaning formulations (4.1.1.2.4)

Scenario 5:  Use of printing inks (4.1.1.2.5)

Scenario 6: Use of disinfectants (4.1.1.2.6)

Further applications of propan-1-ol are possible, e. g. as a solvent during core making, in
hardeners and glues. The situation is often not clear, since in the literature the term
“propanols’ is used instead of referring to propan-1-ol or propan-2-ol. Since propan-2-ol is of
major economic importance, the corresponding exposure situations are judged to be of minor
relevance for propan-1-ol.

The assessment of inhalation exposure is mainly based on measured exposure levels from
which — if possible — 90" percentile are derived as representing reasonable worst case
situations. For the purpose of exposure assessment only data measured later than 1990, if
available, are taken. Scenarios are clustered as far as possible to make the description
transparent. If quantitative exposure datais not available, model estimates are taken.

Beside inhalation exposure, dermal exposure is assessed for each scenario. Two terms can be
used to describe dermal exposure:

Potential dermal exposure is an estimate of the amount of a substance landing on the outside
of work wear and on the exposed skin.

Actual dermal exposureis an estimate of the amount of a substance actually reaching the skin.
There is an agreement between the EU-memberstates, within the framework of existing
substance, to assess — as a rule — dermal exposure as exposure to hands and parts of the
forearms. In this, the main difference between both terms — potential and actual — is the
protection of hands and forearms by work wear and — more important — the protection by
gloves. Within this exposure assessment, the exposure reducing effect achievable by glovesis
only considered if information is provided, that for a certain scenario gloves are a widely
accepted protection measure and that the gloves are fundamentally suitable for protection
against the substance under consideration. As a measure for the latter, tests according to DIN
En 374 are taken as a criteria. For most down stream uses it is commonly known, that gloves
are not generally worn. In these cases, dermal exposure is assessed as actual dermal exposure
for the unprotected worker. Since often quantitative information on dermal exposure is not
available, the EASE model is used for assessing dermal exposure at the most.
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41121 Production of propan-1-ol and further processing as an intermediate in the
lar ge-scale chemical industry (scenario 1)

Scenario 1 is related to the production of propan-1-ol and its further processing as a chemical
intermediate in the large-scale chemical industry.

Propan-1-ol is continuously produced in closed systems, aimost exclusively by the reaction of
ethene with synthesis gas (Hz, N2, CO). The reaction is carried out at high pressure and 140-
180 °C in the liquid phase in the presence of cobalt carbonyl hydrogen as a catalyst. After the
separation of the catalyst the raw mixture is hydrogenated using nickel or copper as a catalyst.
By means of subsequent distillation the production of pure propan-1-ol is achieved
(Weissermel and Arpe, 1988; Falbe et al., 1980).

The processing to intermediates such as n-propylacetate, propylchlorformiate, reactive resins,
and pharmaceuticals also occurs in closed systems. According to information of the producers
the residual content of propan-1-ol in the intermediatesis 0 - 0.2 %.

The transfer to user companies occurs by means of tank cars, rail tankers or tank containers.
A minor amount is filled into drums. According to information provided by a manufacturer,
in-company transfer occurs via closed pipelines using gas displacement devices (Hoechst AG,
1997). Another company uses a central filling station for the distribution of propan-1-ol to the
reactors (BASF AG, 1999).

Exposure associated with transporting the chemical could result from loading, unloading and
drumming operations. For the large-scale chemical industry high standards of control at the
workplace are assumed to be practiced even if the containment is breached, e.g. during filling,
cleaning, maintenance, repair works and taking of samples. Inhalation exposure in other fields
is normally minimized by technical equipment (e.g. special designed filling stations, Local
Exhaust Ventilation, LEV).

Daily exposure over the full shift is assumed for production and further processing of
propan-1-ol in the large-scale chemical industry.

Inhalation Exposure

Workplace measurements

Table 4.1.1.2.2: Propan-1-ol exposure at workplaces during production and further processing
(scenario 1) (provided by one producer, a second user / producer provided short-term values)

Job category / Yearsof |Number of| Technical | Measurement | 50" Percentile|90™ Percentile
activities measurement | samples | measures | data[mg/m’] [mg/m?| [mg/m?]

8h TWA

In total 1994-1999 348 (p) closed - 11 2.6
system

Production 1994-1999 16 (p) closed - 0.1 0.7
system

Further processing 1994-1999 218 (p) closed - 11 24
system
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Job category / Yearsof |Number of| Technical | Measurement | 50" Percentile|90™ Percentile
activities measurement | samples | measures | data[mg/m’] [mg/m?| [mg/m?]
Pilot plant 1994-1999 32(p) LEV - 11 41
L aboratory 1994-1999 58 (p) LEV - 1.1 2.75
Storage filling 1994-1999 17 (p) LEV - 0.75 35

Short-term values

Further processing
filling 1994-1999 1(p) LEV 510 - -
cleaning 19941999 1(p) LEV 550 - -

p: personal sampling
LEV: local exhaust ventilation
8 h TWA: 8 h time weighted average

For the purpose of measuring propan-1-ol concentration in workplace air the substance is
adsorbed to silica gel and then desorbed using ethylenglycole / water and detected gas-
chromatographically. The detection limit of the method amounts to 0.55 mg/m® (sampling
volume: 10 |) (BASF AG, 1999). Due to the measurement method and the sampling strategy
applied, the measurement results (Table 4.1.1.2.2) are regarded as valid. Since 2 of 3
producers and users submitted measurement results which cover different activities, the
measurement results are assumed to be representative.

Based on the available measurement results, 4.1 mg/m?® is regarded to represent a reasonable
worst case situation for all activities during production and further processing in the chemical
industry. In addition, the short-term value 550 mg/m® (sampling time < 1 h) obtained during
cleaning is used for exposure assessment.

It is to be assumed that the substance is processed daily. Consequently, the duration and the
frequency of exposure to propan-1-ol are assumed to be daily and for the entire length of
shift.

Conclusions

Inhalation exposure has to be assessed for the production and the further processing of
propan-1-ol as a chemical intermediate in the large-scale chemical industry (scenario 1).

For the assessment of health risks from daily inhalation exposure to propan-1-ol during the
production and further processing an 8 h time weighed average concentration (8 h TWA) of
4.1 mg/m® should be taken. Short-term exposure up to 550 mg/m® (sampling time < 1 h) is
possible during filling and cleaning.

Dermal exposure

When producing and further processing dermal exposure could occur during activities like
drumming, sampling, cleaning, maintenance and repair work. For the unprotected worker,
according to the EASE model, potential dermal exposure is assessed as follows:

20 CASNo 71-23-8



R0O71 0804 _hh.doc

Input parameters: Non dispersive use, direct handling, intermittent
Level of exposure: 0.1 — 1 mg/cm?/day .

Considering an exposed area of 210 cm? (area corresponds to the surface area of the palms of
hands) the model yields an exposure level of 21 - 210 mg/person/day. The extent of
protection of the persona protective equipment (here gloves) depends inter aia on the
suitability of the recommended glove material with regard to the permeation properties of the
substance.

According to information provided by the manufactures (safety data sheets), in the case of
propan-1-ol, suitable gloves tested according to EN 374 are worn. For assessing actual dermal
exposure levels, it has to be considered that the substance is manufactured and further
processed primarily in closed systems and that the use of PPE (here gloves and eye
protection) during exposure relevant activities is highly accepted in the large-scale chemical
industry. The exposure assessment is made based on the assumption, that a vast mgjority of
workers belonging to scenario 1 are protected by suitable gloves. However, in spite of this,
dermal exposure may occur dueto e. g.

- unintended contamination during the handling of used gloves,
- limited protection of suitable gloves at real working conditions (e. g. mechanical stress).

As a rule, for the use of suitable gloves, low levels of daily dermal exposure are to be
expected. Since no measurement results are available, a protection efficiency of 90 % is taken
as adefault value leading to an exposure level of 21 mg/person/day.

Conclusions

For assessing the health risks from daily dermal exposure in the area of production and further
processing (scenario 1), an exposure level of 21 mg/person/day should be taken.

Exposure to the eyesislargely avoided by using eye protection.

41.1.2.2 Preparation of formulations, e. g. paints, printing inks, disinfectants,
cleaners (scenario 2)

Propan-1-ol is used as an additive (solvent) in different formulations, the main products are
paints, printing inks, disinfectants and cleaners. The cleaners are, in part, applied for
degreasing purposes.

According to the available information concentrations of propan-1-ol in the mainly applied
products are as follows:

Paints, lacquers: approx. < 25 %
Printing inks: approx. < 40 %
Disinfectants: approx. < 60 %

Cleaners (incl. de-icing formulations): approx. < 90 %.

The listed applications of propan-1-ol cannot be regarded as complete. Further uses of the
21 CASNo 71-23-8



R0O71 0804 _hh.doc

substance in formulations are possible, e. g. as a solvent during core making, in hardeners and
glues. However detailed information is not available. Therefore, these uses cannot be
implemented in this exposure assessment.

It is expected that the formulation processes of paints, printing inks and cleaners have often
severa steps in common, e.g. filling of starting materials, mixing, adjusting, and filling the
products into drums or other containers. Since detailed information on the production of
formulations containing propan-1-ol is not available, the formulation of paints is described
exemplary (Stoye et al., 1998).

An al-embracing description of paint production processes cannot be given, mainly because
paint manufacturers range from small companies producing only afew hundred tones of paint
up to large companies producing several hundred thousand tonnes annually. A further
difficulty is the multiplicity of formulations which results in widely varying batch sizes. Only
a few product lines in the paint industry are highly automated and continuos, e.g. white
emulsion paints.

Generally paint-making processes can be subdivided into five main steps:

1) The millbase (premixing) is prepared by transferring the liquid or powdery starting
material into premixers. The charging and metering steps can be performed manually by
dumping sacks or cans or automated via filling stations and fixed pipelines.

2) The mixture is dispersed in closed or open devices (agitator mills) and is then fed as a
single-pigment paste in paste mixers (Step 2 is not necessary if ready-prepared pigment
mixtures are used).

3) The formulation of the paste mixture or dispersion is completed in differently sized end
product mixers.

4) The final product is adjusted by adding film-former solutions or other additives manually
or via pipelines.

5) The end product is sieved, filtered and dispensed from the mixers via filling lines into
containers, drums or small packages.

The above given description shows that a wide variety of paint making processes are
practised. Accordingly different levels of protection are realised: closed and open systems,
manual or automated charging. In addition, the general use of PPE (here: suitable gloves and
eye protection) cannot be presupposed for the paint industry at all, despite the fact that there
are single companies with a reasonable high level of protection.

In the view of occupational exposure it is to be assumed, that the production of other
formulations (disinfectants, cleaners) is similar to the production of paints. Exposure relevant
activities are filling, charging, cleaning, sampling, repair, maintenance activities as well as
possibly mixing.

Duration and frequency of exposure are assumed to be full shift and daily, although transfer at
the beginning of the process and drumming may be done only during part of the day,
especialy if production is discontinuously. In this case, duration of inhalation and dermal
exposure may be shorter than the shift length.
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Inhalation exposure
Workplace measurements

M easurements were performed by the German Worker’s Compensation Funds (BGAA 1997,
see table 4.1.1.2.3), France (INRS, 2000) and by the Monitoring Authorities (MA) of the
Federal States of Germany. Due to the measurement method applied and the measurement
strategy, the measurement results from the German Worker's Compensation Funds are
regarded as valid. The data from Monitoring Authorities of the Federal States of Germany are
taken as an additional description of occupational exposure.

Table 4.1.1.2.3: Exposure to propan-1-ol at workplaces during the production of formulations
(scenario 2)

Job category / Yearsof |Number of| Technical | Measurement | 50" Percentile|90™ Percentile
activities measurement | samples | measures | data[mg/m? [mg/m?] [mg/m7]

8h TWA
Production of paints | 1991-1995 | 41(12%) | noLEV - 2.8 155
mixing, filling, i @ i
weighing (BGAA) 1991-1995 25 (11*%) LEV 2.0 14.8
Production of paints, | 1987 - 2000 43 - 0.5-132 1.5@) 7
works at mixing
tanks (INRS)
Printing plate (MA) 1992-1995 6 (s, p) - 06-11 - -

Y number of premises ® median; p: personal sampling; s: stationary sampling ; LEV: local exhaust ventilation;
8 h TWA: 8 h time weighted average

Short-term values at the production of paints are located at 10 mg/m® (BGAA, 1997). Based
on the data provided by INRS (0.5 — 132 mg/md) it can be concluded, that higher short-term
exposure levels are possible. As a measure for short term exposure, the highest value of 132
mg/m® is taken.

For the production of paints, similar 8 h TWA were measured at workplaces with and without
LEV (see table 4.1.1.2.3). For a better understanding, it should be kept in mind, that
occupational exposure levels at similar workplaces (here exposure to propan-1-ol during paint
production) depend on the level of technical protection (here: LEV) and on the amount of the
substance in use. Often, if the handling of large amounts of a substance is required,
workplaces are equipped with LEV, whereas workplaces at which small amounts are handled
are possibly not equipped with LEV. This circumstance might lead not only to similar
exposure levels at workplaces with and without LEV but also to the situation, that exposure is
higher at workplaces with LEV than at those without LEV.

At workplaces without local exhaust ventilation the 90" percentile amounts to 15.5 mg/m®.
This should be considered to represent the reasonable worst case situation for daily inhalation
exposure during the preparation of formulations containing propan-1-ol. In addition a short-
term value of 132 mg/m?3 should be considered.
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EASE estimation (EASE for Windows Version 2.0, Aug. 1997)

Exposure by inhalation to vapour during the preparation of formulations (e.g. paints, printing
inks, disinfectants and cleaners) with local exhaust ventilation (vapour pressure: 1940 Pa):

Input parameters: T =20 °C, non dispersive use, LEV present
Level of exposure: 25— 50 mg/m° (10 - 20 ml/m°)

Exposure by inhalation to vapour during the preparation of formulations (e.g. paints, printing
inks, disinfectants and cleaners) without local exhaust ventilation (vapour pressure: 1940 Pa):

Input parameters: T =20 °C, non dispersive use, dilution ventilation present
Level of exposure: 250 - 350 mg/m3 (100 - 140 ml/m®)

Representative information on the duration and frequency of exposure is not available.
Information provided by the Federal Authorities in Germany indicate, that the daily duration
is shorter than shift length (< 2.5 h/day) on adaily basis.

Considering a daily duration of 2.5 hours leads to an 8 h TWA of 8 - 16 mg/m® (3.1 — 6.2
ml/m®) for workplaces with LEV and 78 - 109 mg/m* (31 - 44 ml/m®) for workplaces without
LEV.

Conclusions

The preparation of formulations, e.g. paints, printing inks, disinfectants and cleaners are
clustered because of the similarity of the exposure scenarios.

A comparison of EASE estimates and measurement results reveas that the EASE model
overestimates exposure for workplaces without LEV (with dilution ventilation). For
workplaces with LEV, model estimates and workplace measurements are in the same order of
magnitude.

For the assessment of the health risks from daily inhalation exposure to propan-1-ol during
the production of formulations a8 h TWA of 15.5 mg/m® (90" percentile of a measurement
collective) should be taken.

Dermal exposure

For the field of preparation of formulations, e.g. paints, lacquers, disinfectants and cleaners, it
Is to be assumed, that PPE (here gloves and eye protection) is not regularly worn. The
corresponding dermal exposure is assessed for the unprotected worker in application of the
EASE model.

Input parameters: T =20 °C, non dispersive use, direct handling, intermittent
Level of exposure: 01-1 mg/cmzlday

Considering an exposed area of 420 cm? (area corresponds to the surface area of the palms of
two hands), this dermal exposure amounts to 42 - 420 mg/person/day for daily dermal
exposure during handling (e.g. filling) of the pure substance and of mixtures.
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Conclusions

For assessing the health risks of daily dermal exposure in the area of production of
formulations (scenario 2), an exposure level of 42 — 420 mg/person/day should be taken. The
higher level is regarded to represent the reasonable worst case situation. This exposure
assessment is based on the assumption that suitable gloves are not worn.

It cannot be presupposed that eye protection is regularly used. For assessing the risks, hand
eye contacts as well as possible splashes to the eye should be considered.

41.1.2.3 Use of paints(scenario 3)

Lacquers and paints are applied by brushing, rolling, spraying, dipping or covering by
pouring in different industrial and skilled trade sectors, e.g. treatment and processing of metal
and wood, mechanical engineering, electronic industry, vehicle production and repair as well
as building trade.

According to the available information, propan-1-ol is used in a percentage of < 25 % in
different lacquer systems, e.g. synthetic enamels, in alcohol diluted resins and building paints.
In addition propan-1-ol is used as a thinner with probably higher concentrations. In a
comprehensive review on paints and lacquers the use of propan-1-ol in lacquersis judged to
be of minor economic relevance compared to other solvents like acetone, propan-2-ol, xylole,
toluole etc. (Baumann, Muth, 1997).

Spraying can be performed manualy or automatically (spray cabins). Regarding the
measurement results presented below (table 4.1.1.2.4), no detailed information on the
processes is available. In addition to inhalation exposure caused by the evaporation of the
substance, droplets aerosols may be a source of exposure.

In the view of occupational exposure, the application of paints by rolling and brushing etc. is
relevant as well as the preparation of paints and cleaning after finishing painting. During
painting the use of PPE (here respiratory protection, gloves and eye protection) is not
regarded to be a general measure to reduce exposure.
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Inhalation exposure
Workplace measurements

Table 4.1.1.2.4: Exposure to propan-1-ol at workplaces during use of paints (scenario 3)

Job category / Yearsof |Number of| Technical |Measurement | 50" Percentile|90™ Percentile
activities measurement | samples | measures | data[mg/m? [mg/m?] [mg/m?]

8h TWA
Rolling, brushing 1991-1995 | 33(14Y) | noLEV - 3.0 494
in the building trade
(BGAA)
Spray painting: metal | 1991-1995 | 80(11®) | noLEV - 6.5 33.0
industry, building @
trade (BGAA) 2GB7Y| LEV - 2.0 15.6
Spray painting, 1991 3 LEV 1-4 - -
paint mixing (auto- 1991 1 ) 6 ) )

mobileind.) (MA)

Y number of premises; LEV: local exhaust ventilation; 8 h TWA: 8 h time weighted average

Due to the measurement method and the measurement strategy applied, the measurement
results from the German Worker’s Compensation Funds (BGAA, 1997) are regarded as valid.
The data from the Monitoring Authorities (MA) of the Federal States of Germany are taken as
an additional description of occupational exposure.

Additional statements to the measured results (BGAA, 1997):

Rolling, brushing in the building trade: the data come predominatly from the construction
industry. Levelsin the region of 90™ percentile were measured for large scale brush and roller
application.

Short-term values were measured in the construction sector for the roller application of
surface coatings and are located at 2204 mg/m® (BGAA, 1997).

The German Worker's Compensation Funds for construction industries (Bau BG) has
simulated workplaces of painters in order to get information on the exposure during coating
work. Measurements performed during brushing and rolling of paints in a non-ventilated
room reveal exposure levels of propan-1-ol of 82 — 2541 mg/m® (n = 4, sampling time 78 -
120 min). For the purpose of spray painting diluted paints were used. During spray painting in
a ventilated room, exposure levels of propan-1-ol were located between 3 and 134 mg/m® (n =
66, sampling time 1 h). The 90" percentile amounts to 87 mg/m® (Gerner et al., 1997).

Additional data from 1990 — 1994 provided by Finnish Institute of Occupational Health are
located between 5 and 320 mg/m?®.

On the basis of the presented exposure data, the 494 mg/m® obtained at real workplaces is
regarded to represent the reasonable worst case situation of daily exposure during painting.
The exposure situation "spray painting” is not treated separately from other painting
techniques, because the measurement results obtained during spray painting (90" percentile, n
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= 172, 68 premises) are considerably lower than other measurement results (s. table
4.1.1.2.4).

However, the data reveal, that the 50™ percentile (3.0 mg/m®) for rolling and brushing is two
orders of magnitude below the 90" percentile. The 50" percentile is regarded to represent the
typical exposure situation for the given scenario.

It is assumed, that activities relevant for exposure performed daily during the entire length of
the shift.
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EASE estimation (EASE for Windows Version 2.0, 1997)
Rolling, brushing

Exposure by inhalation to vapour during the use of paints without local exhaust ventilation
(vapour pressure 1940 Pa):

Input parameters. T = 20 °C, wide dispersive use, direct handling with dilution ventilation
Exposurelevel: 500 — 750 mg/m® (200 - 300 ml/m?)

The EASE estimation is performed for the pure substance. The EASE estimates cannot be
corrected for the partial vapour pressure, because the compositions of the formulations are not
known in detail.

Conclusions

For the assessment of health risks from daily inhalation exposure to propan-1-ol during the
use of paints (large scale roller, brusher application) an 8 h TWA of 494 mg/m® should be
taken. The EASE estimate of 500 — 750 mg/m3 (200 - 300 mI/m3) isin good agreement with
that exposure level. It should be considered that the typical value is expected to be
considerably lower. The typical value is expected to be in the range of 3 mg/m°. Higher short-
term exposure levels occur (2204 mg/m?, sampling time < 1 h).

Dermal exposure

Taking into consideration that persona protective equipment is not generally worn during
painting works, the estimation of dermal exposure levels is performed for the unprotected
worker.

Input parameters: T = 20 °C, wide dispersive use, direct handling, intermittent
Exposure level: 1 —5 mg/cm?/day

The estimation is performed for a formulation containing up to 25 % propan-1-ol and an
affected skin area of 1300 cm? (area corresponds to the surface area of the hands and part of
the forearms). The estimated exposure levels amount to 325 - 1625 mg/person/day.

Conclusions

For assessing the risk of daily dermal exposure during painting works (scenario 3), an
exposure level of 325 - 1625 mg/person/day should be taken. The higher level is regarded to
represent the reasonabl e worst case situation.

It cannot be presupposed that eye protection is regularly used. For assessing the risks, hand
eye contacts as well as possible splashes to the eye should be considered.
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41124 Use of cleaning formulations (scenario 4)

Propan-1-ol is used in cleaning products (e.g. degreasing products) usually in concentrations
of 30 %. According to available information propan-1-ol is also applied as an de-icing agent
(< 90 % propan-1-ol). The only known application is de-icing of locks. Further information is
not available.

Usually cleaners are applied manually using cloths e.g. for the purpose of degreasing metal
parts or machines (e.g. printing machines). On the other side, the use of cleanersin degreasing
bathsis also possible.

Manual application of products containing propan-1-ol is a type of wide dispersive use,
sometimes without the presence of any personal or technical control measure.

Inhalation exposure

Workplace measurements

Table 4.1.1.2.5: Exposure to propan-1-ol at workplaces during use of cleaners (scenario 4)

Job category / Yearsof |Number of| Technical | Measurement | 50" Percentile|90™ Percentile
activities measurement | samples | measures | data[mg/m? [mg/m?] [mg/m7]

8h TWA
Cleaning (degreasing | 1991-1995 | 12(8™) | noLEV - 89 446
devices, manual @
cleaning) (BGAA) 1991-1995 |22(10") LEV - 4.8 72
Short-term values
Cleaning of printing 1991 1 - 4 - -

machines (MA)

Y number of premises; LEV: local exhaust ventilation; 8 h TWA: 8 h time weighted average

Due to the measurement method and the measurement strategy applied, the measurement
results from the German Worker’s Compensation Funds (BGAA, 1997) are regarded as valid.
The data from Monitoring Authorities (MA) of the Federal States of Germany are taken as an
additional description of occupational exposure. The concentration of propan-1-ol in the
applied formulations is not known.

The Finnish Institute of Occupational Health provided measurement values obtained during
the cleaning of printing machines. The values (n = 6) range from 7.25 to 70 mg/m®.

Information on the frequency and duration of cleaning activities is not available. Full shift
cleaning is regarded to be rather exceptional. On the other side, it is probable that exposure
relevant activities are performed daily.

Short-term values are not available. Since for propan-1-ol, short-term exposures higher than
900 mg/m® may cause respiratory depresson (c.f. section 4.1.3.2.2, section
Irritation/Corrosivity: inhalation) it has to be estimated whether short-term exposures higher
than 900 mg/m? are likely to occur. Depending on the activity under consideration, short-term
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exposure may be considerably higher than shift averages, which amount to 446 mg/m? for
cleaning activities without LEV. For cleaning activities it is regarded to be reasonable, that
short-term value might be 2 times higher that the shift averages. Taking this level into
account, for the purpose of estimating a short-term value, it is concluded that short-term
exposure levels higher than 900 mg/m? are possible.

EASE estimation (EASE for Windows Version 2.0, 1997)

Exposure by inhalation to vapour during the use of cleaners with local exhaust ventilation
(vapour pressure: 1940 Pa):

Input parameters: T = 20 °C, wide dispersive use, direct handling with LEV
Exposurelevel: 125 —175 mg/m® (50 - 70 ml/m?)

Exposure by inhalation to vapour during the use of cleaners without local exhaust ventilation
(vapour pressure: 1940 Pa):

Input parameters. T = 20 °C, wide dispersive use, direct handling with dilution ventilation
Exposurelevel: 500 — 750 mg/m® (200 - 300 ml/m?)

The EASE estimation is performed for the pure substance. The EASE estimates cannot be
corrected for the partial vapour pressure, because the compositions of the formulations are not
known in detail.

The consideration of a daily duration exposure (duration not known) would lead to shift
averages being lower than the EASE estimates.

Conclusion

The EASE estimates and the workplace measurement results are in agreement for cleaning at
workplaces. For the purpose of assessing inhalation exposure levels, the measurement results
are taken.

For the assessment of health risks from daily inhalation exposure to propan-1-ol an 8 h TWA
of 446 mg/m® should be taken for workplaces without LEV and 72 mg/m®
for workplaces with LEV. In addition, for workplaces without LEV, short-term values higher
than 900 mg/m3 should be considered.

Dermal exposure

Taking into consideration that personal protective equipment is not generally worn, the
estimation of dermal exposure levelsis performed for the unprotected worker.

Input parameters: T = 20 °C, wide dispersive use, direct handling, intermittent
Exposurelevel:  1—5mg/cm?/day
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The estimation is performed for formulations containing up to 30 % propan-1-ol and an
affected skin area of 840 cm? (area corresponds to the surface area of the hands). The
estimated exposure levels amount to 252 — 1260 mg/person/day .

Conclusion

For assessing the health risks of daily dermal exposure during cleaning activities (scenario 4),
an exposure level of 252 — 1260 mg/person/day should be taken. The higher level is regarded
to represent the reasonable worst case situation.

It cannot be presupposed that eye protection is regularly used. For assessing the risks, hand
eye contacts as well as possible splashes to the eye should be considered.

4.1.1.25 Use of printing inks (scenario 5)

Propan-1-ol is a constituent of printing inks which are use in silk screen printing, flexo
printing and rotogravure printing (Baumann, Herberg-Liedtke, 1991). It can be contained in
quantities of 0.2 - 42.5 % by weight .

In the printing industry, the printing process is performed mainly automatically, whereas the
mixing and refilling of printing inks can be done manually. In addition, exposure is possible
during cleaning, maintenance and repair.

Inhalation and dermal exposures are expected in particular in the case of activities in which
printing inks are handled (e.g. mixing, weighing of inks, application of inks)

Inhalation exposure

Workplace measurements

Table 4.1.1.2.6: Exposure to propan-1-ol at workplaces during printing (scenario 5) (BGAA,
1997; INRS, 2000)

Job category / Yearsof |Number of| Technical | Measurement | 50" Percentile|90™ Percentile
activities measurement | samples | measures | data[mg/m? [mg/m?] [mg/m?]

8h TWA
Printing industry:
silk screen printing | 1991-1995 | 57 (27%) | noLEV - 5 18
(BGAA) 1991 —-1995 | 29 (15\%) LEV - 3 82
Printing operations | 1987 - 2000 251 - 0.1- 1439 29 109
(INRS)

@ number of premises, ¥ median; LEV: local exhaust ventilation; 8 h TWA: 8 h time weighted average
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For the printing industry at workplaces with LEV higher measurement results were measured
compared to workplaces without LEV (see table 4.1.1.2.6). For a better understanding, it
should be kept in mind, that occupational exposure levels at similar workplaces (here
exposure to propan-1-ol during printing) depend on the level of technical protection (here:
LEV) and on the amount of the substance in use. Often, if the handling of large amounts of a
substance is required, workplaces are equipped with LEV, whereas workplaces at which small
amounts are handled are possibly not equipped with LEV. This circumstance might lead to
the situation, that exposure is higher at workplaces with LEV than at those without LEV.

Additional measurement results are given in a report on exposure in the paper industry
(Ahrens, Jockel, 1996). In the field of finishing and packaging 14 measurements of propan-1-
ol were performed in 2 companies (1974-1993). The 90" percentile is located at 22 mg/m®
and the maximum amounts to 76 mg/m>. It is not clear, during which activities (cutting to
sizing, printing, folding or packaging) the measurement results were obtained and no
information is available whether the workplaces were equipped with LEV or not. However,
measurement values of propan-1-ol from 1990 — 1994 provided by the Finnish Institute of
Occupational Health range from 1 - 93 mg/m® (n = 32) confirm the exposure levels of BGAA
(1997), INRS (2000) and Ahrens, Jockel (1996).

Taking al exposure information into account, 109 mg/m® is regarded to represent the
reasonable worst case situation. There are no information available about the number of
workers involved in the printing processes. It is assumed, that activities relevant for exposure
are performed daily during the whole shift.

Short-term exposure levels are not available. Since for propan-1-ol, short-term exposures
higher than 900 mg/m® may cause respiratory depression (c.f. section 4.1.3.2.2, section
Irritation/ Corrosivity, inhalation) it has to be estimated whether short-term exposures higher
than 900 mg/me are likely to occur. Based on the data provided by INRS which range from
0.5-1439 mg/m3 it is concluded, that short-term exposure levels higher than 900 mg/m3 may
occur.

EASE estimation (EASE for Windows Version 2.0, Aug. 1997)

Exposure by inhaation to vapour during printing with local exhaust ventilation (vapour
pressure: 1940 Pa):

Input parameters: T =20 °C, non dispersive use, LEV present
Level of exposure: 25 —50 mg/m° (10 - 20 mi/m?)

Exposure by inhalation to vapour during printing without local exhaust ventilation (vapour
pressure: 1940 Pa):

Input parameters: T =20 °C, non dispersive use, dilution ventilation present
Level of exposure: 125- 175 mg/m3 (50-70 mI/m3)

The EASE estimation is performed for the pure substance. The EASE estimates cannot be
corrected for the partial vapour pressure, because the compositions of the formulations are not
known in detail.
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Conclusions

The EASE estimates do not correspond to the measurement results and measurement values
described below. Since measurement data from different sources reveal similar exposure
levels, the exposure estimation is based on measurement results.

For the assessment of health risks from daily inhalation exposure to propan-1-ol during
printing an 8 h TWA of 109 mg/m® (90™ percentile of a measurement collective) should be
taken. Short-term exposure levels higher than 900 mg/m3 are likely to occur.

Dermal exposure

Taking into consideration that personal protective equipment is not generally worn, the
estimation of dermal exposure is performed for the unprotected worker.

Input parameters: T =20 °C, non dispersive use, direct handling, intermittent
Exposure level: 0.1 - 1 mg/cm?/day

The estimation is performed for a formulation containing up to 42.5 % propan-1-ol and an
affected skin area of 840 cm’ (area corresponds to the surface area of the hands). The
estimated exposure levels amount to 36 - 357 mg/person/day.

Conclusions

For assessing the risks of daily dermal exposure in the printing area (scenario 5), an exposure
level of 36 - 357 mg/person/day should be taken. The higher level is regarded to represent the
reasonable worst case situation.

It cannot be presupposed that eye protection is regularly used. For assessing the risks, hand
eye contacts as well as possible splashes to the eye should be considered.

4.1.1.2.6 Use of disinfectants containing propan-1-ol (scenario 6)

Propan-1-ol is used for disinfecting procedures in hospitals and other medical establishments.
The most important applications are disinfecting patient’ s skin and hygienic and surgical hand
disinfecting of medical personnel. This is performed prior to all types of operations. Another
application is for surfaces and instruments which must be disinfected rapidly, e.g.
examination tables, working surfaces and rooms. Propan-1-ol and propan-2-ol are reaching
their maximum potency in a approx. 60 % solution. (Harke, 1998).

The known propan-1-ol concentration in such preparations range from 1 - 70 %. If sprays are
used, the concentration of propan-1-ol is approx. 10 %. For surface disinfection e.g. floors or
operation rooms rather high amounts of solutions containing less propan-1-ol are used. Thisis
concluded from a German workplaces survey on disinfections works where it is tated, that for
room disinfection solutions with less than 5 % alcohols (BG/BIA-Empfehlung) are used.
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Activities like disinfecting patient’s skin and hospital personnel hands are performed on short
terms. Based on a general knowledge on the disinfecting activities in hospitals, it is to be
assumed that the daily duration of exposure is considerably lower than shift length.

Inhalation exposure

Workplace measurements

Within the framework of a research project of the Monitoring Authorities of the Federal
States of Germany two short-term values were obtained during skin disinfection (4 and 61
mg/m?, stationary sampling, sampling time = 0.5 h).

EASE estimation (EASE for Windows Version 2.0, 1997)

Exposure by inhalation to vapour during the use of disinfectant without local exhaust
ventilation (vapour pressure: 1940 Pa):

Input parameters. T = 20 °C, non dispersive use, direct handling with dilution ventilation
Exposure level: 250 — 350 mg/m® (100 - 140 mi/m?)

Taking into account a daily duration of 1 h/shift, exposure levels reduce to 8 h TWA of 31—
44 mg/m?® (12.5 — 17.5 ml/m®).

The EASE estimation is performed for the pure substance. The EASE estimates cannot be
corrected for the partial vapour pressure, because the compositions of the formulations are not
known in detall.

Conclusions

For the assessment of health risks from daily inhalation exposure to propan-1-ol during use of
disinfectants an 8 h TWA of 44 mg/m® (EASE estimation) should be taken. Short-term
exposure is typical for nursing activities. In addition, a short term value of 61 mg/m® should
be considered.

Dermal exposure

Hand and surface disinfection is regarded to represent the exposure situation with highest
dermal exposures, because no PPE is used.

Hand disinfection:

Input parameters: T =20 °C, non dispersive use, direct handling, intermittent
Exposure level: 0.1- 1 mg/cm?/day

The estimation is performed for formulation containing up to 70 % propan-1-ol and an
affected skin area of 840 cm?® (area corresponds to the surface area of the hands). The
estimated exposure levels amount to 59 - 588 mg/person/day.
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Surface disinfection:

Input parameters: T =20 °C, wide dispersive use, direct handling, extensive
Exposure level: 5 - 15 mg/cm?/day

The estimation is performed for a formulation containing up to 5 % propan-1-ol and an
affected skin area of 840 cm?® (area corresponds to the surface area of the hands). The
estimated exposure levels amount to 210 - 630 mg/person/day.For room disinfection, 2
measurement results on exposure of bare hands are published in the Technical Notes for
Guidance for Human Exposure to Biocidal Products. They were obtained during dilution and
mixing of disinfectant and cleaning surfaces with a wrung cloth or mop and wringer bucket
(Schnipper et al. 1996): 1.7 and 70.2 mg/min. The duration was 22 minutes for an operation
room and 79 minutes for an isolation room. Taking the higher level and considering a
duration of 79 minutes lead to an exposure level of 5545.8 mg substance on the hands.
Taking into account the concentration of propan-1-ol (5 %) an exposure level of 277
mg/person/day is obtained.

For assessing the risks, the highest level of 630 mg/person/day is taken.

Conclusions

For assessing the health risks of daily dermal exposure during use of disinfectants (scenario
6), an exposure level of 210 — 630 mg/person/day should be taken. The higher level is
regarded to represent the reasonable worst case situation. The use of protective equipment
(PPE) is excluded for hand disinfection but might be taken into account for surface
disinfection. Since no information on the suitability of the glovesisfeasible, this effect cannot
be taken into account quantitatively.

It cannot be presupposed that eye protection is regularly used. For assessing the risks, hand
eye contacts as well as possible splashes to the eye should be considered.

411.2.7 Summary

55 % of propan-1-ol are applied as a solvent in formulations like paints, lacquers,
pharmaceuticals (disinfectants), cosmetics and cleaning agents. The remaining 45 % is used
as achemical intermediate.

For occupational exposure there are 6 main scenarios:

e Scenario 1: production and further processing of propan-1-ol
e Scenario 2: preparation of formulations

e Scenario 3: use of paints

e Scenario 4: use of cleaning agents

e Scenario 5: use of printing inks
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e Scenario 6: use of disinfectants

Relevant inhalation and dermal exposure levels are given intable 4.1.1.2.7 A and 4.1.1.2.7 B,
respectively. The main sources of exposure are cleaning and painting works (scenario 3 and
4).

Additional there is incomplete information on other uses of the substance, e. g. as a solvent
during core making, in hardeners and glues. The situation is often not clear, since in the
literature the term “propanols’ is used instead of referring to propan-1-ol or propan-2-ol.
Since propan-2-ol is of major economic importance compared to propan-1-ol, the
corresponding exposure situations are judged to be of minor relevance for propan-1-ol.

For the large scale chemical industry, it is assumed that the production and further processing
of propan-1-ol is mainly performed in closed systems. Exposure occurs if the systems are
breached for certain activities, e.g. filling (scenario 1, table 4.1.1.2.7 A). As concerning
dermal exposure producers provided information that suitable gloves (tested according to EN
374) are used regularly during production and further processing. For all other scenarios (2 -
6), dermal exposure is assessed for the unprotected worker.
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Table4.1.1.2.7 A: Summary of inhalation exposure data (reasonable worst case) of propan-1-ol which are relevant for occupational risk assessment

Inhalation exposure

Scenario number, Form of Activity Duration Frequency Shift average M ethod Short-term M ethod
Area of production and exposure [h/day] [days/year] concentration concentration
use [mg/m?| [mg/m?]
Production an use asa chemical inter mediate
1. Production and further vapour charging, shift length daily 4.1 90" percentile 550 workplace
processing as an (liquid) drumming, (assumed) measurements
intermediate cleaning, repair, (duration: <1 h)
maintenance
Formulation
2. Formulation of vapour charging, shift length daily 155 90" percentile 132 expert judgement
products, e.g. paints, (liquid) drumming, (assumed)
printing inks, cleaning, repair,
disinfectants, cleaners sampling
Use of formulations
3. Use of paints vapour brushing, rolling | shift length daily 494 90" percentile 2204 measurements
(< 25 % propan-1-ol) @ (liquid) (assumed) (duration: < 1 h)
4. Use of cleaning vapour | application not shift daily 446 90" percentile >900®@ expert judgement
formulations (liquid) length (4a: without LEV)
(< 30 % propan-1-ol) (assumed) 72 90" percentile - -
(4b: with LEV)
5. Use of printing inks vapour mixing, shift length daily 109 90™ percentile >900® expert judgement
(< 42.5 % propan-1-ol) (liquid) weighing, (assumed)
application
6. Use of disinfectants vapour disinfecting 1h/day daily 44 EASE estimation 61 measurements
(< 60 % propan-1-ol) (liquid) (assumed) (duration: 0.5 h)
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@ The exposure level for the typical caseis considerably lower (3 mg/m®).
@ assumption: short term values higher than 2 x shift average are possible.
® expert judgement based on the range of the available measurement results
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Table4.1.1.2.7 B: Summary of dermal exposure data (reasonable worst case) of propan-1-ol which are relevant for occupational risk assessment

Dermal exposure

Scenario number, Form of Activity Frequency | Contact level ¥ | Level of exposure | Exposed area | Shift average Method
Area of production and | exposure [dayslyear] [mg/cm?/day] [cm?] [mg/person/day] | (use of gloves)
use
Production and further processing
1. Production and further liquid | drumming, daily intermittent 01-1 210 21 EASE
processing as an inter- charging, sampling (suitable gloves)
mediate cleaning, repair,
maintenance
Further processing to formulations
2. Formulation of liquid | charging, daily intermittent 01-1 420 420 EASE
products, e.g. paints, drumming, (without gloves)
printing inks, cleaning, repair,
disinfectants sampling
Use of formulations
3. Use of paints liquid | brushing, rolling daily intermittent 1-5 1300 1625 EASE
(< 25 % propan-1-ol) (without gloves)
4. Use of cleaning liquid |application daily intermittent 1-5 840 1260 EASE
formulations (without gloves)
(< 30 % propan-1-ol)
5. Use of printing inks liquid [mixing, weighing, daily intermittent 01-1 840 357 EASE
(< 42.5 % propan-1-ol) application (without gloves)
6. Use of disinfectants liquid | disinfecting daily extensive 5-15 840 630 EASE
(< 5% propan-1-ol) (without gloves)

Y Contact level according to the EASE model
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4.1.1.3 Consumer exposure
The table below gives an overview on use of propan-1-ol in consumer products.

Table 4.1.1.3.1 Overview on use of propan-1-ol in consumer products

Product-category M aximum content Exposure

Cosmetic products

Skin care 2% dermal
Mouth hygiene 45 % oral
Disinfectants 65 % by inhalation, dermal

Other chemical products

Lacquers 15% by inhalation
Paints, varnishes unknown by inhalation
Thinnerg/diluents unknown by inhalation
Cleaners (al kinds) 90 % by inhalation
Hardener solutions 45 % by inhalation
Removers of wall paper 6 % by inhalation

Because there is no information about the amounts of propan-1-ol in thinners/diluents and
paints/varnishes, it is assumed that it is similar to lacquers. For estimation of exposure, these
three product categories were assumed to contain a maximum amount of 15 %.

Exposur e by inhalation

For estimation of exposure to propan-1-ol the CONSEXPO program (RIVM) was used. First
of al, for al calculations the physical data were set to the molecular weight of 60, the
octanol/water coefficient of 0.34, the vapour pressure was set to 1.94 kPa, and the water
solubility to 1 g/cmd. For all scenarios, a common assumption was made that the products are
applicated to an area from which the substance is evaporated. Therefore, for the exposure
scenario in all cases the CONSEXPO-"Painting" model has been chosen. The assumptions for
modelling are given in table 4.1.1.3.2 below.

It should be considered that CONSEX PO 3.0 calculates two concentrations 1) mean per event
and 2) average per year. The mean per event characterises the concentration which occurs for
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the user when he/she is in contact to the substance. This value is overestimating the
concentration because it refers to the personal volume which is only of relevance during
working. The rest of the contact time is referred to normal room volume. From this reason for
the user two phases of exposure are relevant 1. during use and 2. after use. CONSEXPO does
not consider that point. Therefore, the user concentration is an overestimation.

The scenarios chosen for exposure estimations are shortly characterised as follows:

1

Use of disinfectants. This scenario characterizes the application of a disinfectant aqueous
solution to a surface, e.g. table, furniture, beds or even parts of walls and floors. This
work will mostly occur in bedrooms.

Use of household cleaners. This scenario comprises a number of uses with short duration
where small areas are cleaned by application of relative small volumes of a cleaning
liquid to the surface of e.g. furniture, doors, or glass windows. Because the frequency per
day can vary greatly, it is assumed that one use will occur every day. The use of these
products may occur in any rooms.

Use of paints. This scenario comprises the use of paints for hobby applications, e.g.
building models of aeroplanes, ships etc..

Hardener solutions. These chemicals are used for repair, in particular of machines and
vehicles. From this reason the use of this chemical takes place outside the flat or house in
agarage, the size of which is greater than normal rooms.

Removers of wall paper. To remove all wall paper in aroom of ca40 m?, an area between
40 and 50 m? has to be painted.

Cleaning the kitchen floor. For cleaning the floor in the kitchen, the cleaning solution of
about 60 g has to be dissolved in water 1:100.
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Table 4.1.1.3.2 Assumptions made for the estimation of inhalation exposure to propan-1-ol

(For al scenarios, it is assumed that the product is applied to a surface to build a film/layer)

Use category Disinfectants |All  purpose|Paints for [Hardener |Removers [Kitchen |Dimension

(areas) cleaners hobby solutions |of wall|cleaner

purpose paper
Contact scenario medical care |house painting |reparing [working at|house
keeping boats or|the house |keeping
caravans

Exposure scenario painting painting painting [painting |painting painting
Location inhouse inhouse inhouse |garage [inhouse inhouse
Annual frequency of use 52 300 12 1 3 52|1/year
Total duration of contact 12 12 35 4 12 2|hours
Use duration 0.5 0.5 0.5 1 3 0.5|h
Exposure scenario
Volume of room 40 40 25 100 40 20|m?
Personal volume 5 5 5 5 5 5[m3
Release area 2 2 0.005 5 50 7.5|m?2
Mass of product 50 2 35 100 1000 60]g
Air exchange rate 8 8 5 20 8 8|m3/h
Product density 1 1 1 1 1 1lg/mi
Weight faction 65 90 17 45 6 10|%
Fraction of upper layer 0.95 0.95 0.1 0.30 0.50 0.95
Layer exchange rate 1 1 0.4 0.1 0.1 1|1/h
Mol weigth matrix 50 50 450 100 100 50]g/mol
Substance data
Part coefficient 0.34 10Gpow
Vapour pressure 19.4 hPa
Water solubility 1 g/cm?3
Molecular weight 60 g/mol
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According to evaluations of the "German Federal Statistical Office”, room volumes in
Germany vary greatly from ca. 25 m3 up to > 100 m3. The value of 40 m3 was taken because
this is a volume which lies in the lower range of living and sleeping rooms, where people
spend most of their time. Kitchen room volume was taken from RIVM publication (1999).
The value for room ventilation of 0.2 lies in the lower range of ventilation rates as measured
by Guo et a. (1992).

The exposure by inhalation was estimated for males and females, either as users or non-users.
The anthropometric data needed for this calculation are depicted in the table 4.1.1.3.3.

Table 4.1.1.3.3 Anthropometric data for estimation of exposure to propan-1-ol (defaults from
CONSEXPO)

Body weight*)| Inhalation rate**) Exercise Type of exposure
(kg) (me/h)
Male 70 1.62 light user
Femae 60 1.446 light bystander

*)TGD-defaults  **) Consexpo defaults

Taken these assumptions, the following room concentrations were calculated taking the
CONSEXPO software, either for users and non-users (bystanders). For users, a fictitous
"persona volume" of 5 m® was assumed, for non-users, the room volume was taken. All
estimations of exposure are given for users and non-users. The inhalation absorption rate was
assumed to account for 75%.

Table 4.1.1.3.4 Estimated exposure to propan-1-ol by inhalation

Use category Disin- |All Paints for|Hardener |Removers |Kitchen|Dimen-
fectants |purpose |hobby |solutions |of wall cleaner |sion
(areas) |cleaners |purpose paper

Cumulated worst case estimated

concentrations, CONSEXPO 3.0

Mean event 303 17 78 261 178/ mg/m?3

concentration, non

user

Y ear average 21 7 0.37 11 2.1{mg/m3

concentration, non

user

Mean event 2290 134 388 1611 1520 617|mg/m3

concentration, user

Y ear average 163 5 18 15 6.2 7.3|mg/m3

concentration, user
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Interpretation of concentrations:

CONSEXPO calculates two concentrations 1) mean per event and 2) average per year. Taking
the mean concentration per event for the user the total exposure will be overestimated because
it refers to the persona volume which is only of relevance during working but not for the rest
of the contact, which is not considered by CONSEXPO. However, this overestimation can be
accepted under precautional aspects. The value is only used for characterisation of acute risks.

Table 4.1.1.3.5 shows the estimations for exposure, related to body weight, and per day. The
values are given for all three populations, as non-users and users, where adequate. Because
the absorption is considered in the riskcharacterisation chapter, it is not considered here. The
estimates were calculated by the formulaz: E = C * IR *D, where E is the exposure
(mg/kg/bw), C the concentration calculated by CONSEXPO, referred to mean concentration
per event or the average concentration per year (table 4.1.1.3.4), IR is the inhalation rate
(table 4.1.1.3.3), and D thetotal duration of contact (table 4.1.1.3.2).

It should be noted that the yearly average concentration for the non-user of 21 mg/ms? from

disinfectants is in the same range as the room air concentration estimate for workers exposure
(Chapter 4.1.1.2.6 (Use of disinfectants containing propan-1-ol (scenario 6))

Table4.1.1.3.5 Worst case estimated exposures (CONSEXPO)

Cumulated worst case | Medical care Household Painting Repairing boats | Wall paper Kitchen cleaner | Dimension
estimated Exposure cleaner remover
activity activity activity activity activity activity

Male, acute exposure 63|nonuser | 3.54|nonuser 81|user 112|user 317|user 6.18|non-user |mg/kg/day
Male, (semi)chronic 4|nonuser 1|nonuser | 0.37|user 0.1|user 0.23|user 0.07|non-user |mg/kg/day
exposure

Female, acute exposure 497 |user 29|user 10|{nonuser |no exp |[nonuser 57 |nonuser 22.3|user mg/kg/day
Female, (semi)chronic 35|user 12|user 0.39|nonuser |no exp |nonuser 0.2|nonuser 0.26|user mg/kg/day
exposure

Data show variability of exposure estimates in relation to the type of preparation and its
scenario of usage. For acute exposure, the highest estimated value should be taken. The
maximum exposure by inhalation per event (= estimated potential dose rate [lin,]) amounts to
497 (disinfection) mg/kg bw/day for males and females.

The estimation of exposure scenarios of inhalation performed by CONSEXPO revealed that
dermal exposure via surrounding air and oral exposures can be neglected.
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Dermal exposure

Dermal exposur e by use of cosmetics:

For dermal exposure of propan-1-ol in a cosmetic product the estimation is based on the use
of 8 g of a skin-care preparation containing 2 % of propan-1-ol. Under the assumption that
under worst case conditions 100 % of propan-1-ol will be absorbed dermally, the estimated
exposure Uger pot @ccording to TGD will be 160 mg per day (= 2.6 mg/kg bw/day).

Dermal exposur e by use of disinfectants:

For dermal exposure by use of propan-1-ol as an ingredient in disinfectants the TGD rules
were applied: The concentration (Cqe) is calculated by the formula (3, page 183 TGD), where
average concentration of the undiluted product (Cp) is 0.65 g/ml, and the dilution factor is 1.
The concentration on skin is 6.5 mg/cm?3. According to eg. (4) the amount on skin is 5.46 mg
(including a fraction of 01. remaining on skin) and (5) the potential uptake per kg of bw is
0.09 mg/kg bw/day. The following defaults were assumed: Surface area 840 cm? (hands),
thickness of layer 0.01 cm, body weight 60 kg.

The same scenario can be taken for the use of kitchen cleaners, where according to table
4.1.1.3.2, a volume of 60 ml is taken, which is diluted 1:100. According to the equation
mentioned for disinfectants, the dermal concentration reveas 7.8 mg/cm3, and the potential
uptake 0.11 mg/kg bw.

Oral exposure

Oral exposur e by use of mouth hygiene:

The SCCNFP guidance document estimates an amount of 3 g of mouth wash products. This
would lead to an exposure of 19.3 mg/kg per day of 1-propanol for a male adult (amount of
product swallowed * weight fraction/bw).

As a congtituent of fusel oils propan-1-ol may be present in alcoholic beverages in different
but low concentrations. Exposure is possible by drinking alcoholic beverages, but can be
neglected and is not considered here.
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Table4.1.1.3.6 Tota exposure for consumers (users) is summarized as follows:

Estimated exposure per day | Estimated exposure per
(mg/kg bw) year (mg/kg bw)
Chronic exposure’
Dermal exposure
disinfectants 0.09 30
Cosmetics 2.6 950
kitchen cleaners 0.11 40
Oral exposure
Mouth hygiene products 19.3 7000
Inhalation exposure
user non-user user non-user
Disinfectants 35 4 12775 1460
General cleaning products 12 1 4380 365
Paints 0.39 0.02 1058 7.3
Hardeners 0.1 0 37 0
Wall paper remover 0.2 0.1 73 36
Kitchen cleaner 0.26 0.07 94.9 25
Sum (chronic exposure) 102° | 27’ 26446 | 1893
Acute exposure
Dermal exposure
Disinfectants 0.09
Cosmetics 2.6
Oral exposure
mouth hygiene 19.8
Inhalatory exposure
Disinfectants 497
All purpose cleaners 29
Paintg/thinners/lacquers 126
Hardener solutions 112
Removers of wall paper 317
Kitchen cleaner 22.3
Highest amount of exposure ~ 500

Chronic exposure to propan-1-ol is characterized predominantly by use of cosmetics, mouth
hygiene products, disinfectants and general cleaning products and amounts up to ~102 mg/kg
bw/day, under consideration of users in the inhalation scenario. Consideration of non-users
for inhalation exposure would reveal an overall exposure of 27 mg/kg per day. Dermal
exposure viaair after evaporation does not play arole for overall exposure.

Disinfectants represent the major source of acute exposures, particularly for the users. A
weekly use of these products is assumed. The concentration of propanol of ~ 2300 mg/m3 is

> The daily exposure values for semi(chronic) exposures for users were multiplied by 365.
® Sum includes inhalation exposure (users), dermal and oral exposure
" Sum includes inhal ation exposure (non-users) dermal and oral exposure
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estimated for this kind of use, the corresponding acute exposure by intake due to this use is
500 mg/kg/day.

It should be kept in mind, that measurements may vary per se considerably: the value of 44
mg/m? found for occupational use of disinfectants must not convincingly represent a
reasonable worst case situation. This value is comparable to the average concentration of
CONSUMErs as non-users representing the normal consentration in aroom.

Secondly, conservative assumptions with different degrees of uncertainty have been set as
inputs in the CONSEXPO calculation; in particular the room volume and ventilation represent
values at the lower end of a distribution. A sensitivity analysis for the CONSEXPO paint-
scenario showed that the variable "fraction of upper layer" (fu) is proportional to the room air
concentration. This means, that doubling f,, doubles the concentration. This value has a
quality score of 4% in the RIVM documents. From this reason, the uncertainty of the number
of fy is high. In the model, a high value was taken shifting the estimate to the extreme.
Furthermore, the model considers the "personal volume”, e.g. a fictive space around the user
having a small volume of 5 m3. Changing these values, e.g. select a higher room volume and
air exchange or lower fraction of upper layer would result in a marked decrease of room
concentrations.

Vauesto be taken for risk characterisation

For acute toxicity the highest amount of exposure should be taken which is 2290 mg/m3
resulting from the use of disinfectants.

For chronic inhalation toxicity, the sum of concentration of al scenariosis ~ 32 mg/m3 (non-
users). This should be considered as a precautional value. It should be considered, that for
aggregation of exposure the concentrations must not be added, because one person would not
use al the products together. Furthermore, medical care in the household requiring extensive
disinfecting approach is arelative rare situation. Therefore, for chronic exposure a value of 30
mg/m?3 is proposed to be taken forward to the risk characterisation which results from
calculations of yearly exposure concentrations to disinfectants, all-purpose cleaners, and
kitchen cleaners (cf. table 4.1.1.3.4).

Cosmetics are mainly contributing to dermal exposure of consumers (2.6 mg/kg bw/day)
whereas disinfectants and kitchen cleaners can be considered negligible for risk
characterisation due to 20-fold lower exposure values and in view of the lower use frequency
(weekly).

Oral exposure by mouth hygiene products may lead to a daily dose of 19.3 mg/kg bw, which
should be added to inhalation doses for aggregation of exposure.

8 Single data source supplemented with expert judgment, parameter value doubtful as default value (RIVM)
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4114 I ndirect exposur e via the environment

In accordance with the TGD, the indirect exposure of man to propan-1-ol via the
environment, e.g. via food, drinking water and air, must be determined. In the form of a
worst-case scenario, the most significant point source (in this case: propan-1-ol as solvent;
processing of paints) is considered for calculation purposes. This result is then compared with
a second calculation which is based on the regional background concentrations (see chapter
3.1.7).

The results of these calculations with the corresponding input values are summarised in

Appendix A7. It is necessary to note, however, that the calculation model applied is as yet
only provisional. It requires revision as soon as further information is available.

Table4.1.1.4.1 Input parameter for calculation of indirect exposure

Parameters Local scenario Regional scenario
Annual average PEC in surface water” [mg/!] 0.040 8.59*10°
Annual average PEC in air' [mg/m’] 0.062 9.45*107
PEC in grassland [mg/kg] 0.014 -
PEC in agricultural soil [mg/kg] - 2.91*10™*
PEC in porewater of agricultural soil [mg/I] 0.046 1.50¢10°
PEC in porewater of grassland [mg/l] 0.071 -
[PEC/li]n groundwater under agricultural soil 0.046 -
mg

! For the estimation of indirect exposure via the environment, the local concentrations calculated for the
emission period have to be averaged over the whole year.

The resultant daily doses for the substance are as follows:
o DOSEtot = 0.036 mg/Kgsoay weight day (local scenario)
o DOSEtot = 3.119*10* MO/KJoody weight day (regional background concentrations)

The calculated uptake quantities result via the following routes.
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Table4.1.1.4.2 Route percentages of indirect exposure

Uptakeroute % of total uptake
local regional
drinking water 3.61 78.7
fish 0.07 1.76
plant shoot 58.8 10.5
root 0.67 2.53
meat <0.01 <0.01
milk 0.02 0.01
ar 36.8 6.49

R0O71 0804 _hh.doc

Drinking water is the most significant route of uptake when using the regional approach.
However, the local model indicates consumption of leaf crops and inhalation as main routes
for indirect exposure.

41.15 (Combined exposure)
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4.1.2 Effects assessment: Hazard identification and Dose (concentration) -
response (effect) assessment

41.2.1 Toxico-kinetics, metabolism and distribution

Studiesin animals

Absorption, distribution and excretion

Inhalation
There are no data from in vivo experiments available.

Using ex-vivo study on a rabbit trachea Fiserova-Bergerova (1985) showed that
concentrations of vapours of propan-1-ol are reduced by 54 % during passage through the
trachea (further details are not given).

Dermal

No data available.

Oral

Following single oral administration of 174 mg **C-propan-1-ol to Wistar-rats gavaged as an
aqueous solution concentration in blood was peaked one hour after administration, total
recovery rate being about 80% 72 hours after dosage, about 74% of the radioactivity was
eliminated in expired air, 5% via the urine and 0.4% in faeces (Fahelbum and James, 1979).
Six hours after oral dosing following distribution of radioactivity in tissues of rats (umol of
the dose/g tissue) was found: blood (0.4), brain (0.2), heart (0.3), kidney (0.7), liver (1.3).

The propan-1-ol concentration in blood serum peaked one hour after administration of 50
mmol (3000 mg) propan-1-ol/kg bw by gastric tube to female Wistar-rats (Beauge et al.,
1979). From their data a peak blood level of approximately 1800 mg/l after about 1.5 hours
could be derived. Thereafter blood levels decreased rapidly to below detection limits at 5
hours after administration.

In mice, peak blood levels of 320, 480 and 510 mg/l were seen at ten minutes (e.g. the first
collection point) after orally dosing (intubation) with 1000, 2000 and 4000 mg/kg,
respectively. At 20 minutes after administration, levels were 290, 420, and 480 mg/l,
respectively. Propan-1-ol was below detection limits 40 minutes after applying the lowest
dose and after 80 minutes after applying the two higher doses. An elimination half-life of 57
min was approximated (Maickel and Nash, 1985). In rabbits, 0.9% of an oral dose of 800
mg/kg was excreted conjugated with glucuronic acid in the urine within 24 hours (Kamil et
al., 1953).

Other
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In-vitro experiments on permeability of 60 mg/l agueous **C-propan-1-ol through mucosa
preparations of dogs and rabbits indicate that already in oral cavity adsorption occurs (Siegel
et al., 1981).

In in vitro experiments using a two-compartment model consisting in water and rabbit or
human tissue (kidney, brain, lung, muscle, fatty) propan-1-ol was found to be present in the
aqueous compartment only (Kihnholz et al., 1984).

Rietbrock and Abshagen (1971) referred to severa studies in which a linear elimination of
propan-1-ol from the blood was reported in several animal species. However, when re-
examining one of these reports in which 0.8, 1.2, and 1.6 g/kg had been administered to
rabbits, they concluded that propan-1-ol was exponentially eliminated from the blood at the
two lower doses, while no conclusion could be drawn concerning the highest dose because of
lack of essential data. Performing their own experiments by dosing rats intraperitoneally with
1 g/kg, they found an exponential elimination with a half-life of 45 minutes.

Biotransformation:

Propan-1-ol was rapidly oxidized to its corresponding aldehyde by the human and rat liver
alcohol dehydrogenase (ADH), more specifically by the Class | isozymes (Ehrig et al., 1988;
Sinclair et al., 1990), and to a lesser extent - predominantly in chronic exposure - by the
NADPH-dependent microsomal ethanol oxidizing system (MEOS) involving cytochrome
PA450 (Cytochrome P450 isozyme 3a, isolated from hepatic microsomes of rabbits) (Morgan
et al., 1982). Propionaldehyde was then converted to propionic acid which was conjugated
with coenzyme A (CoA). AldDH2 (aldehyddehydrogenase) is known to be involved in the
metabolism of ethanol via acetoaldehyde. It is further known that functional important
polymorphism of AldDH2 exists (Ginsberg et al., 2002). There are no data on the
involvement of AIdDH2 in the step in which propionaldehyde is converted to propionic acid.
In a structure-activity assessment, however, it seems justified to make the assumption that this
enzyme is involved and that polymorphism plays a role in determining the internal exposure
(AUC) to propionaldehyde. This assumption will be forwarded to the section on MOS. In man
and animals propionyl-CoA is carboxylated to methylmalonyl-CoA, thisis followed by trans-
carboxylation to succinyl-CoA, which subsequently enters the tricarboxylic cycle to be
metabolized to carbon dioxide and water (Halarnkar and Blomquist, 1989; Rietbrock and
Abshagen, 1971).

Enzymatic esterification of propan-1-ol does not require former oxidation to propionic acid
but direct reaction with fatty acids to corresponding esters was demonstrated in rats by
Carlson (1993).

In man and rabbits conjugation of propan-1-ol with glucuronic acid or sulfate appeared to be
of minor importance (Bonte et al., 1981a, 1981b; Kamil et al., 1953).

Beaugé et al. (1979) reported a rate of metabolism of 510 mg/kg/h which was calculated from
an elimination curve consisting of five measurements of blood propanol levelsin rats exposed
to a single oral (intubation) dose of 3000 mg/kg. Intrahepatic fatty acid metabolism was
clearly altered by administration of propan-1-ol. Orally dosed animals were injected i.p. with
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albumin-bound palmitic acid (2.5 pCi/kg) 1 h before sacrifice. The administration of propan-
1-ol resultsin alarge increase of 1-'*C-palmitate incorporation into serum triacylglycerols.

Besides in the liver, propan-1-ol can be metabolized in nasal mucosa as was concluded from
combined in vitro/in vivo experiments using surgically isolated upper respiratory tracts of
Syrian hamsters and Syrian hamster nasal homogenates. This metabolism may be NAD-
dependent oxidation catalyzed by ADH. Its rate was dependent on the inspiratory flow rate
(Morris and Cavanagh, 1987).

Endogenous formation of propan-1-ol was observed in drinking experiments using propanol-
free alcoholic beverages. Its originis not clear (Iffland et al., 1989).

Human data

Inhalation

Based on retention data from Pedersen (1987) of ethanol (33%, 4-h human-exposure, 100-140
ppm) and butan-1-ol (46-54%, 0.5-h human-exposure, 120-200 ppm) it may be assumed that
the absorption of propan-1-ol will be approximately 40-50% accordingly with measured
tissue-gas-partition coefficients of aliphatic C1-C4 alcohols (Fiserova-Bergerova and Diaz,
1986). Thisis an extrapolated value with a comparatively high uncertainty.

Studies on seven adult male human subjects showed that about 55% of ethanol was absorbed
during prolonged inspiration of ethanol (vapour) containing air for periods up to 80 min
(ethanol concentration of 10-12 mg/l ) (Kruhoffer, 1983). This concentration was chosen to
obtain satisfactory accuracy in the analyses of the ethanol concentrations in inspired and
expired air, and yet not causing inconvenience to the subjects participating. The ethanol
concentrations in air were periodically monitored by mass spectrometry or determined in
samples of inspired or expired air by enzymatic analysis. The experiments revealed
furthermore that the fractional absorption was not detectably affected by variations in tidal
volume (0.7 - 2.1 liters).

In astudy on modelling of respiratory exchange of polar solvents Johanson (1991, cited also
by Gargas et al., 1993) summarized experimentally observed relative respiratory uptake of
some water-soluble solventsin relation to their blood:air partition coefficient. The uptake data
for ethanol ranging from about 40 to 75% were collected from a variety of sources cited by
Johanson (1991).

Dermal

The penetration through human skin was qualitatively demonstrated in volunteers. Rubbing
hands and underarms for five minutes with propan-1-ol containing antiseptics (estimated
amount propan-1-ol applied: 9-15 g) resulted in peak levels in blood taken from a foot vein
from 0.2 to 0.4 mg/l (Peschel et al., 1992).
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Oral

In studies with human volunteers ingesting orange juice containing alcohols (5 mg/kg bw
propan-1-ol and 0.8 g /kg bw ethanol) blood levels of propan-1-ol peaked 15 minutes after the
ending of the drinking period (30 or 60 minutes), indicating a rapid absorption from the Gl
tract (Bilzer et a., 1990).

Schmutte et al. (1988) could not detect propan-1-ol in the blood of 9 from 10 volunteers
within 15 min after finishing drinking (16 whole blood samples/person, gas-liquid
chromatography) of propan-1-ol doses in water of up to 12.5 mg/kg, probably due to a
significant 'first pass effect.

For evaluating the concentration of propan-1-ol in saliva, drinking test was performed with 10
test persons. The alcoholic drink was wine. During the test , the test persons each received 1 g
ethanol (given equivalent as wine) /kg bw for 1 hour and the quantities of other alcohols,
naturally contained in the beverage. Propan-1-ol concentrations in saliva were found to be up
to 4 to 5 times higher than those in blood after the consumption of wine (Hein et al., 1989).

Other

Wehner and Schieffer (1989) administered doses of 25, 50, 100, 200, and 300 mg propan-1-ol
intravenously to one male (bw 69 kg) and one female (bw 72 kg) volunteer. Based on a three
compartment open system model and a non-linear elimination process controlled by
Michaelis-Menten kinetics the authors calculated a MichaglisMenten constant (K., of
approximately 10 mg/l and amaximal initial velocity of metabolism (Vmax) of 2.5 mg/l/min.

Tissue-gas partition coefficients were determined for propan-1-ol using head-space methods.
Human tissues were obtained by autopsy. Blood and several representative tissues were
examined: blood (866 + 55), muscle (651 + 28), kidney (713 + 33), lung (698 + 37), brain
gray (749 + 23) , fat (287 + 8). For liver a tissue-gas partition-coefficient of 564 was
calculated. The solvent tend to be more soluble in plasma (969 + 60) than in erythrocytes
(799 + 99). It has been shown that solubility of propan-1-ol not increases with lipid content in
blood and tissues (Fiserova-Bergerova and Diaz, 1986).

Permeation rates (flux) of pure liquid propanol and agueous solutions of propan-1-ol,
respectively, were determined in a diffusion cell using abdominal skin from human adults:
through epidermis - 96 pg/cm?/h vs. 6 pg/cm?/h (Scheuplein and Blank, 1973).

Interactions

Propan-1-ol has a high affinity for ADH. Its absence in blood in some drinking experiments
may therefore be explained by a complete oxidation during the first passage through the liver
(Iffland et a., 1989).

From enzyme kinetic data it appeared that propan-1-ol is a better substrate for ADH than

ethanol and 2-propanol are and hence can retard the metabolism of these alcohols (Rietbrock
and Abshagen, 1971). On the other hand, when the concentration of ethanol in blood was high
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enough to saturate ADH, the metabolism of propan-1-ol was found to be retarded in drinking
experiments with volunteers (human data from Bilzer et a., 1990; Bilzer and Penners, 1985;
Bonte et al., 1981b; Ehrig et al., 1988 and Wehner and Schieffer, 1989).

From experiments with two volunteers (a) absence of ethanol; b) blood ethanol concentration
0.3 vs. 1.3%), injected intravenously with 25 - 300 mg propan-1-ol, and using a three
compartment model, Wehner and Schieffer (1989) calculated a hepatic clearance of 10.2
I/min (7 to 8 times higher than for ethanol) and pointed out that this value is derived from the
model whereas the liver blood flow in humans is four times lower. Hence, the calculated
constants should be taken with caution. An increase of the ethanol exposition causes a
prolongation of the mean residence time of propan-1-ol in the body. This phenomenon was
interpreted as the result of an inhibition of the propan-1-ol metabolism by ethanol.

Conclusions

There are no data on the toxicokinetics of propan-1-ol concerning exposure by inhalation.
Based on comparison with data on other short-chain alcohols retention after inhalation may be
approximately 40-50 %. From the available data it can be concluded that dermal absorption
occurs. Considering the physicochemical properties (molecular weight 60 g/mol, complete
water solubility and a log Pow of 0.34) absorption through the skin can be assumed. The
compound is readily absorbed from the Gl tract (about 80%). Propan-1-ol is readily
metabolized via its aldehyde to propionic acid which can then be converted by a number of
pathways (e.g., the citrate cycle). Its metabolism may be retarded by already-present ethanol.

Taking into account the indicated high uncertainties in the inhalatory absorption figure and
the described differences for ethanol in inhalation absorption in humans ranging from 30-75%
(Gargas et al. 1993; Kruhoffer 1983) an inhalation absorption rate of 75% is proposed as a
reasonable worse case assumption for risk characterisation purposes. Under worst case
assumptions 100% absorption through dermal and oral exposure route, respectively, was
taken performing calculations in risk characterisation.

4.1.2.2 Acutetoxicity

Animal studies

Oral

For young rats weighing 90 to 120 g a LD50 value of 1870 (1340 - 2000) mg/kg is reported
(Smyth et al. 1954; Kennedy and Graegpel 1991). For young adult rats in the weight range of
180 - 350 g the LD50 value is 6500 (5800 - 7280) mg/kg with death occurring within 2 - 18
hours (Taylor et al. 1964). Another LD50 value of approx. 8000 mg/kg was obtained with rats
of unspecified age (BASF AG 1974). Clinical signs consisted of dyspnoea, apathy, ventro-
lateral position atonia and exsiccosis (BASF AG 1974) or of coma and scrawny appearance
(Taylor et al. 1964). Autopsy findings showed dilatation of the heart, passive hyperemia,
reddening of the glandular part of the stomach and liquid contents of the intestine (BASF AG
1974). For mice a LD50 value of 5467 mg/kg (Savini 1968) and for rabbits a LD50 value of
2823 mg/kg and a median narcotic dose of 1441 mg/kg (Munch 1972) are documented.
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Inhalation

Sprague Dawley rats (5 males and 5 females/group) were exposed for 4 hours to vapour
concentrations of propanol by whole body exposure either by dynamic or by static exposure
(according to OECD TG 403; Union Carbide Corp. 1992). Dynamic generation and exposure
system included airflow, while with the static generation and exposure system no additional
air was supplied. For the dynamic exposure the rats were individually housed while for the
static exposure rats were housed per sex (5 per cage) and exposed in a 120 liter chamber.

Three dynamic exposure concentrations were tested: 13548 ppm (33870 mg/m®), 9741 ppm
(24350 mg/m®), 5185 ppm (12960 mg/m?>). No rats died during exposure or during the 14-day
post exposure period. On the day of exposure there was evidence of ocular and nasal irritation
and hyperactivity. Additional signs observed for animals of the medium and higher
concentration groups included abdominal breathing, increased shallow respiration, narcosis
and/or prostration and other signs. During the post-exposure period no clinical signs were
observed. Mean body weight gains for all groups were norma at days 7 and 14. No
macroscopic lesions were observed at the end of the 2-week observation period. CNS
depression appeared at dose levels above the cut-off values of 20000 mg/m? regarding EU
classification R 67.

One static exposure concentration (16760 ppm = 41 880 mg/m°) was tested for either 4 hours
or 6 hours. After the 4 hour exposure 2/5 males and 0/5 females died. After a6 hour exposure
5/5 males and 3/5 females died. Death occurred during exposure and within 1 day thereafter.
Clinical signs were similar to the dynamic exposure but an additional sign prior to narcosis
was ataxia. Body weight gain was normal during the second week. In animals that died the
main autopsy findings were discoloration of the lungs and dark purple discoloration of the
liver. No pathological findings were observed in animals sacrificed at the end of the 2-week
observation period (Union Carbide Corp. 1992).

There are data on two inhalation hazard tests. In both tests the rats were exposed to a
saturated vapour atmosphere at 20 degrees Celsius, which is equivalent to a substance
concentration of 47 050 mg/m>. After an 8-hour exposure 1/12 rats died and after a 7-hour
exposure there were no deaths (0/12). Irritant reactions of the mucous membranes, increased
respiration followed by narcosis were observed. Autopsy of the animal that died showed
dilatation of the heart, passive hyperemia, edema and hyperemia of the lung (BASF AG 1974,
1980).

Dermal

Four rabbits were exposed for 24 hours under occlusive conditions. A dermal LD50 value of
5.04 mi/kg (4052 mg/kg) is reported. The observation time was 14 days. There are no data on
clinical signs and autopsy findings (Smyth et al. 1954).

Human data
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A woman died 4-5 hours after ingestion of approximately 400 - 500 ml (322 - 401 g) of the
substance as a solvent in a hair lotion. It is mentioned that she could have ingested this
preparation and perfumes more than once in the past. Autopsy revealed a "swollen brain" and
lung oedema, the substance was detected in the bowel (Durwald and Degen 1956). Taking
into account a median body weight of 70 kg the lethal dose for humans may be in the range of
4.60 - 5.77 g/kg bw. Though the authors concluded that death was caused by the ingestion of
propanol it may be possible that other unknown components in the hair lotion may have
contributed to the death.

In 4 subjects with normal smell (normosmics) and two subjects lacking a functional sense of
smell (anosmics) the threshold for odor was ca. 15 ppm (28 mg/m®) for normosmics and ca.
2600 ppm (6500 mg/ m°) for anosmics (Cometto-Muniz and Cain 1990).

Conclusion

The oral LD50 ranges from 1870, 6500 to 8000 mg/kg in the rat. For rabbits this value is
2823 mg/kg and for the mouse 5467 mg/kg. It is concluded that these data do not warrant a
classification labelling for acute oral toxicity. None of the tests were conducted according to
OECD Guidelines.

The value of 42000 mg/m3 (resp. 16800 ppm) after a 4-hour exposure is considered as an
approximate estimate of a L C50 value (study according to OECD TG 403). In two inhalation
hazard tests there were 1/12 or 0/12 deaths after an exposure of up to 8 hours to a substance
concentration of 47 000 mg/m>. These findings do not warrant a classification and labelling
for acute inhalation toxicity.

The dermal LD50 value is 4052 mg/kg for the rabbit. There is no need of classification and
labelling for acute dermal toxicity. Thistest was not conducted according to OECD.

A case of acute oral poisoning in one women suggests that the lethal dose may be in the range
of 4.6 - 5.8 g/kg bw. Though the authors concluded that death was caused by the ingestion of
propanol it may be possible that other unknown components in the hair lotion that was
ingested may have contributed to the death. Based on these data no classification and
labelling for acute oral toxicity is warranted.

The odor threshold for normosmicsis 28 mg/m? (15 ppm) and the pungency threshold is 6500
mg/m? ( 2600 ppm) for anosmics.

4123 [rritation

Animal studies

A wesak skin irritation was observed in 5 rabbits after a 24-hour contact with 0.01 ml of
undiluted substance. A grade 1-reaction was observed indicating the least visible capillary
injection (Smyth et al. 1954). An unspecified number of rats were exposed from 1.5 minutes
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up to 20 hours of the undiluted substance (amount not specified); 24 hours later a weak
reddening was observed. At 8 days there were weak scales and weak scabs (BASF AG 1974).

Instillation of avery small volume (0.005 ml) of the substance resulted in grade 5-reactions of
the rabbit cornea. This corresponds a necrosis of 63 % to 87 % of the cornea (Smyth et al.
1954). Instillation of 50 mg of undiluted substance to the eyes of rabbits resulted in partial
gray discoloration, mild reddening and strong oedema of the conjunctiva and the nictitating
membrane, mild opacity and suppuration at day 1. At 8 days strong reddening, strong oedema
and strong corneal opacity together with vascularization, suppuration and scar formation was
observed (BASF AG 1974).

There are several reports on the RD50 (50% decrease in respiratory rate). Mice (4 animals per
group) were exposed for 10 minutes to 7 concentrations of n-propanol ranging from ca. 4000
ppm (10 000 mg/m®) to ca. 28 000 ppm (70 000 mg/m°). A RD50 value of 12 704 ppm (31
760 mg/m°) was determined. The substance is considered a weak/very weak sensory irritant
(Kane et al. 1980). In normal mice or in cannulated mice (trachea) (4 animals per group) the
sensory irritation or the pulmonary irritation, respectively were determined after a 30-minute
exposure. Sensory irritation and pulmonary irritation are effects due to activation of the
trigenimus nerves and the vagus nerves, respectively. For both effects RD50 values were
obtained within the first minutes and remained almost constant during the exposure period.
The RD50 values are 17 967 ppm (44 230 mg/m®) for sensory irritation and 15 593 ppm (38
980 mg/m®) for pulmonary irritation. Respiratory rates after a 30-minute exposure were in the
range of untreated mice at the end of the observation period of 50 minutes (Kristiansen et al.
1986). Nielsen and Bakbo (1985) quote two references with RD50 values of 12 704 ppm (31
760 mg/m*) and 4770 ppm (11 930 mg/m°) for mice.

Human data

Ten subjects received a closed patch test for 10 minutes with 0.3 ml substance to the volar
aspect of both forearms. One forearm was hydrated by the immersion in water at 33 degrees
Celsius for 10 minutes before the application of the patches. No reaction was seen at the
nonhydrated site. Hydration resulted in 7/10 subjects in trace to notable erythema formation
(Haddock and Wilkin 1982).

Twenty volunteers rubbed 3 to 5 ml of the substance (50 %) into the hands until dry 15 times
aday, 5 days aweek and for 2 weeks per preparation. Appearance, intactness and turgor was
dightly but significantly affected. These reactions were significantly less obvious when
cosmetic ingredients were added to the preparation (Rotter et al. 1991).

Propanol and other substances cause formation of vacuoles on the cornea but do not result in
scar formation. These findings have been observed with furniture foremen and lacquer
workers after accidental exposure (Heydenreich 1966).

Conclusion
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A weak skin irritation was observed in rabbits after an exposure of up to 24 hoursin two tests
that were not conducted according to OECD Guidelines. However, it can be concluded that
these findings do not warrant a classification and labelling for skin irritation. The data
obtained with humans (patch test with 0.3 ml substance for 10 minutes) did not indicate a skin
irritating effect in untreated forearms. In humans no skin irritation was observed on the
untreated skin but dlight erythema was observed when the treated skin site was immersed in
water for 10 minutes at 33 degrees Celsius before exposure to the substance. After frequent
exposure of the hands to a 50 % preparation for two weeks appearance, intactness and turgor
was dlightly but significantly affected. Taking also into account the defatting solvent
character of propan-1-ol it is assumed that frequent contact can lead to skin dryness or
cracking of skin. Consequently, classification with R 66 (Repeated exposure may cause skin
dryness or cracking) is proposed.

Instillation of the substance to the eyes of rabbits resulted in serious damage (e.g. strong
oedema, strong opacity, vascularization). The data were obtained with two tests that were not
conducted according to OECD Guidelines. Nevertheless, a classification as "Xi, Irritant” and
labelling as "R 41, Risk of serious damage to eyes' is warranted. This labelling is supported
by data on humans. After accidental exposure at the workplace to propanol and other
substances vacuolization of the cornea without subsequent scar formation has been reported.

There are several reports on RD50 testing (50% decrease in respiratory rate). A RD50 value
of 12 704 ppm (31 760 mg/m®) was determined for mice. The substance is considered a
weak/very weak sensory irritant (Kane et al. 1980). In normal mice or in cannulated mice
(trachea) the sensory irritation or the pulmonary irritation were determined after a 30-minute
exposure and resulted in a RD50 value of 17 967 ppm (44 230 mg/m°) for sensory irritation
and a RD50 value of 15 593 ppm (38 980 mg/m°) for pulmonary irritation obtained within the
first minutes, which remained almost constant during the exposure period (Kristiansen et al.
1986). Nielsen and Bakbo (1985) quote two references with RD50 values of 12 704 ppm (31
760 mg/m*) and 4770 ppm (11 930 mg/m®) for mice. On the basis of these data the substances
is considered a weak sensory irritant and labelling for respiratory irritation is not considered

appropriate.

4124 Corrosivity

Animal studies

The substance is not corrosive to skin but causes serious damage to eyes (Smyth et al. 1954,
BASF AG 1974).

Human data

Data obtained on humans do not demonstrate a corrosive effect (Haddock and Wilkin 1982;
Rotter et al. 1991). Accidental ocular exposure results in vacuolization of the cornea but not
in scar formation, indicating a serious damage to eyes (Heydenreich 1966).
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Conclusion

The animal data obtained for skin and eye irritation demonstrate a weak effect on the skin and
an irritating effect to the eye. There is no corrosive effect on humans (see 4.1.2.3). Thereis no
need to classify the substance as corrosive.

41.25 Sensitisation

Animal studies

With three test methods (Mouse Ear Swelling Test, MEST; Magnusson Kligman test and
Buehler test) a negative result was obtained. With al three tests the substance concentration
tested was 100% and all tests were in compliance with international testing standards (Gad et
al. 1986).

Human data

A positive patch test reaction to propan-1-ol (test concentration: undiluted or 50 %) was
elicited in a woman sensitive to 2-propanol and 1-butanol but not to primary alcohols with
less than 3 C atoms and other substances. The woman worked in the laboratories of a
cosmetic company and she was primarily exposed to commercia isopropyl alcohol (Ludwig
and Hausen 1977).

Fifty subjects were patch tested with nine 24-hour applications of 0.2 ml substance over a
three week period and challenge patching 10 to 14 days later. In all subjects the response was
negative (Gad et a. 1986).

Conclusion

Animal and human data demonstrate that the substance has no skin sensitizing potential.
There is only one report of a woman showing allergic skin reactions after patch testing to
propan-1-ol and 2-propanol and other substances. There is no need to classify and label the
substance for skin sensitizing properties.

There are no data on sensitization by inhalation.

4.1.2.6 Repeated dose toxicity

Animal studies
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Oral
Only afew data are available concerning the oral exposure of animals.

In a study designed for research purposes a non specified number of rats (Wistar) received a
dose of 25 720 mg/kg propan-1-ol an agueous solution of 32 % (v/v) in drinking water. Doses
were calculated as 25 ml water uptake per day at an average body weight of 250 g. The
application period lasted from one week up to 3 months (Wakabayashi et a. 1991). The
calculation of the dose in the study has been estimated from the only information given in the
paper (i.e. 32% v/v in drinking water). The amount of water intake per day and body weight
cannot be exactly verified.

Electron microscopic studies of the liver showed a mixed population of small and enlarged
mitochondria, i.e. irregularly shaped megamitochondria with few cristae, and normally sized
but irregularly shaped mitochondria with a decreased number of cristae. The number of
enlarged mitochondria per hepatocyte increased with prolongation of the duration of the
experiment and more than 1 month was required to induce those changes.

In a 7-day gavage study 6 rats (no strain and sex identification) received 800 or 1620 mg/kg
propanol-1-ol per day. Propan-1-ol caused a significant, dose-related decrease of 46-73% in
the hepatic contents of the vitamins of the B-group, i.e. thiamin, riboflavin, pyridoxine, niacin
and pantothenic acid after an oral application for 7 days (Shehata and Saad 1978). The finding
of diminished Vitamin B concentrations in the liver can only be taken as an isolated information.
Without further results on clinical biochemistry and haematology the adversity of these data cannot be
assessed. Comprehensive description of histopathological findingsin the liver islacking.

In a study with 25 male mice three dose groups received 1000, 2000 and 4000 mg/kg/day on
five consecutive days per gavage. Body temperature, rotarod performance and levels of
alcohol in blood were examined at five time points (10, 20, 40, 80 and 120 min) each day.
The maximum blood levels for propan-1-ol were seen at 10 min after administration. The
maximal hypothermic response was observed at either 10 or 20 min after the administration of
propan-1-ol, thereafter body temperature returned toward normal levels. The reduction of
body temperature (1° to 2°C) was dose-related and significant. The acute effects of propan-1-
ol on motor activity, as measured by impairment of rotarod performance, were dose- and
time-dependent and could be correlated with concentration curves for propan-1-ol in the
blood. Within 2 hours after administration the rotarod performance improved (Maickel and
Nash 1985).

In alimited repeated dose study on male rats (drinking water/4 months) a nominal dose of
3000 mg/kg did not induce relevant toxic effects. Investigated parameters were restricted to
body weight, food- and water consumption and alcohol uptake as well as liver weight and
histology (Hillbom et a. 1974). Neither inflammation nor cirrhosis was seen in any of the
livers. Thus, the dose of 3000 mg/kg bw/day is considered as NOAEL.

There is a vague indication on toxic effects of propan-1-ol in rats (at 240 mgkg bw twice
weakly) treated for life-time from a non-guideline cancer study (Gibel et al., 1975, see
4.1.2.8). Hepatotoxic effects were observed in ‘nearly all animals irrespective of the applied
alcohol’ (results from 2-methylpropanol and 3-methylpropanol were not considered in this
report). Observed effects were congestion, steatosis, necrosis, fibrosis, zirrhosis and
extramedullary and medullary hyperplasia of the haematopoietic bone marrow parenchyma.
Neither the lesions were explicitely assigned to one of the alcohols tested nor the incidences
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of these lesions were reported for propan-1-ol. The authors concluded that liver toxicity and
haematotoxicity was related to all three test substances. This study of limited validity (cf.
4.1.2.8, too) cannot to be used for NOAEL derivation.

Inhalation
Only insufficient data are available concerning the inhalative exposure of animals.

Rats (Sprague-Dawley) were exposed to 100, 500 and 1000 ppm (246, 1230, 2460 mg/m°) for
6 hours/day 5 resp. 4 days/week up to 2 weeks (9 exposure days). No mortalities occur during
this study. Exposure-related clinical observations were limited to slightly swollen periocular
tissue, and minimal perinasal and periocular encrustations in the 1000 ppm exposure
concentration group (Bushy Run 1992). Because there was no correlation in histopathology
and other parameters at all doses, 500 ppm (1230 mg/m°) can be regarded as NOAEC for
irritation after repeated exposure.

Dermal

There are no data available.

Human data

There are no human data on repeated toxicity.

Conclusion

All available information (oral and inhalation studies) are insufficient with regard to current
requirements. Nevertheless, it seemed to be clear from these insufficient data base that major
toxic effects resulting from repeated dose treatment comprise narcotic/neurotoxic (acohol
related) reactions in relation to relative high doses/concentrations.

The limited repeated oral investigations by administration of propan-1-ol to rats indicate
hepatotoxic effects at high doses.

Based on the available oral repeated toxicity data an overall NOAEL of 3000 mg/kg bw/day
will be established. Regarding the inhalative route a NOAEC of 500 ppm (1230 mg/m°) for
irritative effects can be derived from limited studies described.

Because of the lack of valid data for propan-1-ol, a scientifically sound risk characterisation
on repeated dose toxicity cannot be performed. Formally, there is a conclusion i, i.e. the
need for further information and/or testing (90-day rat inhalation study).

Propan-1-ol is also notified as an active substance within the scope of the Biocide Directive
98/8/EC. The necessary data on repeated dose toxicity is existing, but is owned by a company
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who wishes to use it in the framework of other EU regulation (the Biocides Directive). The
company is so far not willing to make the study available to support risk assessment in the
context of the Existing Substances Regulation, and there are no provisions in the Biocides
Directive that would force them to share the data with other companies. The information on
repeated dose toxicity is requested for reasons of human heath. For the sake of animal
protection it is hoped that the companies involved will be able to negotiate and share the data.

4.1.2.7 M utagenicity

Bacterial assays

In two gene mutation tests with Salmonella typhimurium propan-1-ol was negative; however,
detailed data on methodologies and results are not available. Negative results were reported
with and without S-9 mix for tester strains TA98 and TA100 by Khudoley et al. (1987; dose
not given) and for tester strain TA100 by Stolzenberg and Hine (1979; doses up to 6000

ug/plate).

Hilscher et al. (1969) investigated the potential of 4 % propan-1-ol (32 000 pg/ml) for
induction of revertants in E. coli strain CA 274 without S-9 mix and found an inconclusive
result. In a specific sub-strain of E. coli SA500 propan-1-ol induced mutations suppressing
the lethal loss of replication control from a prophage fragment of bacteriophage lambda
(Hayes et al., 1990). Investigations in this non-routine system were done without S-9 mix.
Induction of mutations was limited to extremely high doses which led to strong toxic effects.
With a dose of 5 % (v/v; equivalent to 40000 pg/ml) the mutation frequency was increased by
afactor of 1.6 as compared to the negative control; therelative survival was5 %. With doses
of 6 % and 7 % propan-1-ol stronger increases in mutation frequencies were obtained;
however, relative survival ranged from 0.08 to 0.008 %. Altogether, the finding is
inconclusive.

In the SOS chromotest with E. coli (induction of SOS repair) a negative result was obtained
with and without S-9 mix for doses up to 100 mmol/l (6000 pg/ml; von der Hude et al. 1988).

Y east assays

An induction of aneuploidy in Aspergillus nidulans was reported by Crebelli et a. (1989) in
the absence of exogenous metabolic activation. Exposure to extremely high doses of 1.8%
and 2.0 % (v/v; 14 400 and 16 000 pg/ml) led to aneuploidy frequencies of 1.64 % and 5.41
%, whereas in the negative control the aneuploidy frequency was 0.26 %. These doses led to
clear cytotoxicity (39 % and 14 % relative survival), after exposure to 2.5 % propan-1-ol
(20 000 pg/ml) relative survival was decreased to 9 %. For the same dose range there was no
induction of mitotic recombination.

Mammalian cell culture assays
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A well conducted chromosomal aberration assay with V79 cells (BASF, 2003) was neagative
with and without S-9 mix for doses up to 600 pg/ml in two independent experiments. The
highest tested dose corresponds to 10 mmol/I limitation. No toxic effects were observed.

In V79 cells without S-9 mix, propan-1-ol did not induce micronuclei in a dose of 50 ul/ml
(40 000 pg/ml; Lasne et al. 1984). Treatment was for 1 h, followed by 18 h-recovery; 7000
cells were analyzed.

Tests for induction of sister chromatid exchanges (SCE) were negative in V79 cells with and
without S-9 mix for doses up to 100 mmol/l (6000 pg/ml; von der Hude et al. 1987) and in
CHO cellswithout S-9 mix for adose of 0.1 % (800 pg/ml; Obe and Ristow 1977).

In vivo assays

An in vivo chromosomal aberration test with rats (bone marrow assay) led to an inconclusive
finding due to limitations in data presentation (Bariljak and Kozachuk 1988). In the exposed
group (8 animals, 500 cells) 2.2 % of bone marrow cells carried chromosomal aberrations
(exclusive gaps), in the negative control group (10 animals) no chromosomal aberrations were
found in 600 cells. Furthermore, it is aso reported on polyploidy frequencies 2.4 % in the
exposed group and 0.5 % in the negative control. The dose of propan-1-ol is given as 1/5 of
the LD-50, the route of administration is not specified.

Conclusion

Bacterial genotoxicity tests were negative (with the exception of one inconclusive finding);
however, the data are not fully reliable due to inadequate reporting. In yeast, aneuploidies
were induced only in extremely high doses and only in a small dose range (14 400 to 16 000
pg/ml). In mammalian cell cultures propan-1-ol was negative for chromosomal aberrations
(tested with and without S-9 mix), micronuclel (tested only without S-9 mix) and for sister
chromatid exchanges (tested with and without S9 mix). The only in vivo test was
inconclusive.

There is no relevant concern with respect to mutagenicity. Propan-1-ol should not be
classified as a mutagen.

4.1.2.8 Carcinogenicity

There are only invalid carcinogenicity studies on rats (Gibel et al. 1975) and mice (Bushy
Run 1980) available.

A group of 18 Wistar rats of both sexes received doses of 240 mg propan-1-ol/kg bw by
gavage, twice aweek, for their lifetime (Gibel et a. 1975). The control group, comprising 25
rats, received saline. The average survival time was 570 days for the exposed rats, and 643
days for the control group. It was reported that "nearly all rats' showed liver damage
including congestion, steatosis, necrosis, fibrosis, and extramedullary and medullary
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hyperplasia of the haematopoietic bone marrow parenchyma. However, the incidence of these
lesions were not reported.

Table4.1.2.8

Tumour incidence in Wistar rats exposed orally to propan-1-ol for lifetime

Organ/ tissue affected | Tumour types Incidence
exposed controls
Blood myeloid leukemia | 2/18 0/25
Liver carcinoma /18 0/25
Liver sarcoma 2/18 0/25
Other carcinoma 0/18 0/25
sarcoma 0/18 0/25
benign tumours® | 10/18 3/25

& Mostly papillomas and mammary fibroadenomas

This study is considered to be inadequate for the assessment of carcinogenicity. The dosing
regime did not conform to standard protocols. Too few animals were used in each dose group,
the sex ratio of each group was unclear, no data were provided on the histological type of
liver sarcoma, and no statistical analysis was conducted.

The increased incidences of malignant tumors in liver and bone marrow and of the overall
tumor rate compared to the control animals (Gibel et al. 1975) might raise some concern that
propan-1-ol has a carcinogenic potential. Negative genotoxicity data indicate that propanol is
not a genotoxic compound. If at all, other modes of action should be considered. Since it was
reported in this study that nearly all dosed rats showed liver fibrosis and necrosis,
hepatotoxicity might be taken into account.

In the other lifetime study male C3H mice were dermally treated with 40 mg undiluted
propan-1-ol/application 3 times per week (Bushy Run 1980). No skin tumours were observed.
This study, although the conclusion reaches no evidence for skin carcinogenesis, is invalid,
because of a number fundamental limitations and the complete lack of any to date
requirements (i.e. insufficient number of animals, only one sex only one dose group, age of
animals at the start of dosing, different age control and test group at the beginning of the
study, arbitrary choice of locations for histopathology, inadequate reporting of the study).

Conclusion

There is no valid carcinogenicity study available. Thus, arisk assessment for carcinogenicity
can not be performed. However, taking into account the negative mutagenicity data it is
concluded that carcinogenicity should not be an endpoint of concern.
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4.1.2.9 Toxicity for reproduction

Fertility | mpair ment

Human data

No data available.

Animal studies

Inhalation

Information on fertility data is available from investigations on behavioral teratology with
Sprague Dawley rats (Nelson et al., 1985; 1989). Propan-1-ol vapors at target concentrations
of 3500 and 7000 ppm (8730, and 17460 mg/mé) were administered by whole chamber
exposure to either males or to sperm-positive females mated to unexposed males. As
exposures were conducted approximately three months apart in this study, separate sham-
treated control groups (filtered air) were run for the two concentrations of propan-1-ol.
Exposures for females (n=15/group) were conducted during 7 hours/day on gestation days 1-
20 (sperm positive=day 0), and for males (n = 18/group, consisting of three sets of six males
with exposures beginning on succeeding weeks) for 7 hours/day for a period of six weeks.
Exposed males were subsequently mated (1:1) to unexposed virgin females for a maximum of
5 days.

It was reported for the exposed females that the higher concentration of propan-1-ol reduced
maternal weight gain and feed intake (data not given), whereas no effects were found on
maternal weight gain or feed intake at 3500 ppm. No significant differences were found
among any of the groups for the length of gestation, the number of live pups per litter, or
neonatal survival.

With the trial on 3500 ppm propan-1-ol, the number of pregnant/number bred was 17/18 for
maternally-exposed rats, 17/18 for paternally-exposed rats, and 18/18 for the controls. With
the trial on 7000 ppm propan-1-ol, the number of pregnant/number bred was 17/17 for
maternally-exposed rats, 2/16 for paternally-exposed rats, and 18/18 for the controls. In spite
of sperm plugs apparent for the 16 paternally exposed males, only two litters resulted. One
had a litter of 12, and the other had a litter of only two pups. Mated females from the exposed
males without litters were sacrificed, and after examination of the uterus indicated that
pregnancy had not occurred, i.e., no resorption sites were detected. Because of the infertility
in males in the 7000 ppm exposed group, the last six exposed males were retained (the others
had been sacrificed before the infertility was noted) and were subsequently mated at biweekly
intervals. The fertility effects observed in males revealed to be reversible within 13 weeks.
The numbers of males which produced litters were as follows. 1/6 in week 1, 2/6 in week 3,
4/6 in week 5, 4/6 in week 7, 4/6 in week 9, 3/6 in week 11, 6/6 in week 13, and 6/6 in week
15. It was reported, that once amale sired a litter, he was generally fertile thereafter.
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Conclusion

In summary, propan-1-ol did not induce detectable effects on fertility in males and in females
of the 3500 ppm (8730 mg/m®) exposed group and in females of the 7000 ppm (17460 mg/m®)
exposed group. According to the exposure conditions of the study, the statements related to
female fertility are limited to the functional aspects of maintaining adequate and sufficient
conditions for early extrauterine development of the conceptus and for its nidation. Exposure
of male rats to 7000 ppm propan-1-ol for 6 weeks produced reversible infertility. Based on
the latter finding the NOAEC/fertility is established at 3500 ppm (8730 mg/m°). With the
assumption for rats of a respiratory rate of 0.8 L/min/kg, the effective concentrations
(reversible effects on male fertility) of 7000 ppm for 7h/day can be converted to an ord
uptake of approximately 5.8 g/lkg bw/day. Thus, the effects on male fertility revealed from
this investigation at very high inhalatory concentrations of propan-1-ol are not considered
appropriate to justify classification and labelling as toxic to reproduction.

Oral, dermal

Oral or dermal studies are not available.

Developmental Toxicity

Human data

No data available.

Animal studies

Inhalation

Propan-1-ol was tested for developmental toxicity in a teratogenicity study with Sprague-
Dawley rats (Nelson et al., 1988; 1990; 1996). During this study propan-1-ol vapors at target
concentrations of 3500, 7000 and 10000 ppm (8730, 17460, and 24940 mg/m3) were
administered by whole chamber exposure to groups of 15 sperm positive females during
gestation days 1-19 (sperm positive=day 0) for 7 h/day. Sham-treated controls received
filtered air. Maternal weights were recorded daily for the first week and weekly thereafter.
Feed and water intake was recorded at weekly intervals (g.d. 0, 7, 14, 20). Necropsy was
performed on g.d. 20, when numbers of corpora lutea, resorptions (classified as early, middie
or late) and live fetuses were recorded. Fetuses were examined for external malformations,
weighed, and sex was determined by external examination. Half of the fetuses were randomly
selected and examined for either skeletal maformations or variations or for visceral
malformations or variations.

No clinical effects were observed in the exposed dams. It was reported that at 10000 ppm feed
intake was reduced throughout gestation and maternal body weight was significantly affected
at the end of gestation (data not given). At 7000 ppm feed intake was reduced during the last
two weeks of gestation, but body weight gain was not significantly affected. At an exposure
of 3500 ppm feed intake was reduced by about 10 % compared with controls, but this was not
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statistically significant. No differences were observed in the exposed groups and in the
controls on numbers pregnant/numbers bred or on the mean number of corpora lutea/dam or
on the mean number of implants/dam. Three out of fifteen litters exposed to 10000 ppm were
totally resorbed, and thus the ratio of implants resorbed/litter was statistically significantly
increased (p<0.05) in this group to 57 % in comparison to 6 % in controls. Fetal weights were
statistically significantly reduced (p<0.05) in the exposure groups of 7000 and 10000 ppm,
but not at 3500 ppm. After exposure to 10000 ppm the incidence of external malformations
was significantly increased compared with the controls (approximately one-third of the
fetuses having a short or missing tail or ectrodactyly. A similar increase was seen for skeletal
malformations (mostly rudimentary cervical ribs) and for visceral maformations (principally
cardiovascular or urinary defects). These were all increased after exposure to 10000 ppm,
whereas only skeletal malformations were increased at 7000 ppm. After exposure to 3500
ppm no changes in skeletal or visceral malformations or variations were revealed when
compared to the controls.

During the above mentioned study on behavioral teratogenicity of propan-1-ol (Nelson et al.,
1985; 1989) the female Sprague Dawley rats that had been exposed to either 3500 or 7000
ppm during gestation days 1-20 were alowed to litter and their offspring subjected to
behavioral testing. After parturition the litters were arbitrarily culled to 4 pups of each sex and
fostered to untreated dams. Offspring were weaned from their foster mothers on postnatal day
25, and weighed individually on days 7, 14, 21, 28, and 35. Seven behavioral tests spanning
postnatal days 10 through approximately 90 were applied at several stages of postnatal
development. Tests on neuromuscular ability, activity, and learning were: ascent of a wire
mesh screen, rotorod, open field and optically monitored activity, running wheel, avoidance
conditioning, and progressive fixed ratio schedule of reinforcement. Female and male pups
were selected randomly, ear-marked and assigned to the test groups on postpartum day 10.
For each test, one female and one male were used from each litter. It is reported from the
study (data not given) that behavioral testing revealed no differences from the controls after
maternal exposures to propan-1-ol.

Oral

Neonatal rats were exposed to propan-1-ol via an artificial milk formula for 4 consecutive
days and a recovery period of 10 days. On postnatal days 5, 6, 7 and 8 the neonates received
propan-1-ol doses of 3800, 7500, 3000 and 7800 mg/kg bw respectively via stomach tube.
Twenty-one of the animals completed the experiment. Seven of the animals died: four
resulting from surgical complications and three to apparent propanol overdose. It is reported
that during the period of propanol administration, the alcohol exposed animals were observed
to be intoxicated, frequently showing an impaired righting response. After the 18th day of age
there were no effects on body weight or on absolute weight of kidneys, heart, or liver. But the
absolute and relative brain weights were decreased in the exposed neonatal rats. The amount
of DNA was in al brain areas decreased. Cholesterol levels were decreased in the forebrain
and cerebellar samples (Grant and Samson 1984).

The study by Grant and Samson (1984) is of limited validity and not appropriate to be used as
a study to derive a NOAEL for developmental toxicity (or repeated dose toxicity) due to the
following reasons. a completely artificial rearing procedure had been used including
implantation of a gastric catheder by surgical procedure to 5 day old pups; the pups were
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taken off their dams during the whole treatment period and kept isolated in individual plastic
cups to compensate for maternal deprivation; 25% of neonates died due to surgical complications
as well as from apparent propan-1-ol overdose. It is reported that the alcohol exposed pups were
intoxicated during the period of propan-1-ol administration (cf. impaired righting response indicating
acute neurotoxic effects) and, furthermore, that pups suffered from acute withdrawl symptoms 8 h
after the last exposure (including spontaneous seizures, full body shakes, severe head bobbing, etc.).

The test conditions used in the study are characterised as testing effects of acoholic insults after acute
intoxication rather than testing repeated exposure to not acutely toxic alcohol dosages. Effects that
were reported from the study were only assigned to either treated or to non-treated neonates. Thus,
although different dosages (3000 - 7800 mg/kg bw) had been investigated, there is no indication any
for dose response/dependency. This further suggests that acute toxicity testing was driving the study.

Derma studies are not available.

Conclusion

In a study with Sprague-Dawley rats (Nelson et al., 1988; 1990; 1996) propan-1-ol did not
induce detectable developmental effects in the conceptuses of dams exposed to 3500 ppm
(8730 mg/m®) during the whole period of gestation. At maternally toxic concentrations of
7000 (17460 mg/m°) and 10000 ppm (24940 mg/m®) , embryotoxic, fetotoxic and teratogenic
effects were observed. Based on the findings of reduced fetal body weights and higher
incidences of rudimentary cervical ribs at gestational exposures of 7000 ppm, a
NOAEC/developmental toxicity of 3500 ppm is established from this study. With the
assumption for rats of a respiratory rate of 0.8 L/min/kg, the effective concentrations
(embryonic death, fetal growth retardation, skeletal and visceral malformations) of 7000 and
10000 ppm for 7 h/day can be converted to an ora uptake of approximately 5800 mg/kg
bw/day, respectively, 8300 mg/kg bw/day. Thus, the effects revealed from exposures to very
high inhalatory concentrations of propan-1-ol are not considered appropriate to justify
classification and labeling as toxic to reproduction.
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4.1.3 Risk characterisation

4131 General aspects
Propan-1-ol may be incorporated to human body by oral, dermal and inhalative route.

There are no data on the toxicokinetics of propan-1-ol concerning exposure by inhalation.
Based on comparison with data on other short-chain alcohols retention after inhalation may be
approximately 40-50%. From the available data it can be concluded that dermal absorption
occurs. Considering the physicochemical properties (molecular weight 60 g/mol, complete
water solubility and a log Pow of 0.34) absorption through the skin can be assumed. The
compound is readily absorbed from the Gl tract (about 80%). Propan-1-ol is readily
metabolized via its aldehyde to propionic acid which can then be converted by a number of
pathways (e.g., the citrate cycle). Its metabolism may be retarded by already-present ethanol.

Taking into account the indicated high uncertainties in the inhalatory absorption figure and
the described differences for ethanol in inhalation absorption in humans ranging from 30-76%
an inhalation absorption rate of 75% is proposed as a reasonable worse case assumption for
risk characterisation purposes. Under worst case assumptions 100% absorption through
dermal and oral exposure route, respectively, was taken performing calculations in risk
characterisation.

The oral LD50 ranges from 1870, 6500 to 8000 mg/kg bw in the rat. For rabbits this value is
2823 mg/kg bw and for the mouse 5467 mg/kg. bw It is concluded that these data do not
warrant a classification labelling for acute oral toxicity. None of the tests were conducted
according to OECD Guidelines.

The value of 42000 mg/m?3 (resp. 16800 ppm) after a 4-hour exposure is considered as an
approximate estimate of a L C50 value (study according to OECD TG 403). In two inhalation
hazard tests there were 1/12 or 0/12 deaths after an exposure of up to 8 hours to a substance
concentration of 47000 mg/m°. These findings do not warrant a classification and labelling
for acute inhalation toxicity.

The dermal LD50 value is 4052 mg/kg bw for the rabbit. There is no need of classification
and labelling for acute dermal toxicity. Thistest was not conducted according to OECD.

A case of acute oral poisoning in one women suggests that the lethal dose may be in the range
of 4.6 - 5.8 g/kg bw. Though the authors concluded that death was caused by the ingestion of
propanol it may be possible that other unknown components in the hair lotion that was
ingested may have contributed to the death. Based on these data no classification and
labelling for acute oral toxicity iswarranted.

The odor threshold for normosmicsis 28 mg/m® (15 ppm) and the pungency threshold is 6500
mg/m? (2600 ppm) for anosmics.

A weak skin irritation was observed in rabbits after an exposure of up to 24 hoursin two tests
that were not conducted according to OECD Guidelines. However, it can be concluded that
these findings do not warrant a classification and labelling for skin irritation. The data
obtained with humans (patch test with 0.3 ml substance for 10 minutes) did not indicate a skin
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irritating effect. In humans no skin irritation was observed on the untreated skin but slight
erythema was observed when the treated skin site was immersed in water for 10 minutes at
33°C before exposure to the substance. After frequent exposure of the hands to a 50%
preparation for two weeks appearance, intactness and turgor was dlightly but significantly
affected. Taking also into account the defatting solvent character of propan-1-ol it is assumed
that frequent contact can lead to skin dryness or cracking of skin. Consequently, classification
with R 66 (Repeated exposure may cause skin dryness or cracking) is proposed.

Instillation of the substance to the eyes of rabbits resulted in serious damage (e.g. strong
oedema, strong opacity, vascularization). The data were obtained with two tests that were not
conducted according to OECD Guidelines. Nevertheless, a classification as " Xi, Irritant” and
labelling as "R 41, Risk of serious damage to eyes' is warranted. This labelling is supported
by data on humans. After accidental exposure at the workplace to propanol and other
substances vacuolization of the cornea without subsequent scar formation has been reported.

There are several reports on RD50 testing (50% decrease in respiratory rate). A RD50 value
of 12704 ppm (31760 mg/m®) was determined for mice. The substance is considered a
weak/very weak sensory irritant. In normal mice or in cannulated mice (trachea) the sensory
irritation or the pulmonary irritation were determined after a 30-minute exposure and resulted
in a RD50 value of 17967 ppm (44230 mg/m®) for sensory irritation and a RD50 value of
15593 ppm (38980 mg/m°) for pulmonary irritation obtained within the first minutes, which
remained almost constant during the exposure period. Nielsen and Bakbo (1985) quote two
references with RD50 values of 12704 ppm (31760 mg/m?) and 4770 ppm (11930 mg/m°) for
mice. On the basis of these data the substances is considered a weak sensory irritant and
labeling for respiratory irritation is not considered appropriate.

The animal data obtained for skin and eye irritation demonstrate a weak effect on the skin and
an irritating effect to the eye. There is no corrosive effect on humans. There is no need to
classify the substance as corrosive.

Anima and human data demonstrate that the substance has no skin sensitizing potential.
There is only one report of a woman showing allergic skin reactions after patch testing to
propan-1-ol and 2-propanol and other substances. There is no need to classify and label the
substance for skin sensitizing properties.

There are no data on sensitization by inhalation.

All avalable information on repeated dose toxicity (oral and inhalation studies) are
insufficient with regard to current requirements. Nevertheless, it seemed to be clear from
these insufficient data base that major toxic effects resulting from repeated dose treatment
comprise narcotic/neurotoxic (alcohol related) reactions in relation to relative high
doses/concentrations.

In limited repeated oral investigations by administration of propan-1-ol to rats hepatotoxic
effects were observed at high doses. For oral repeated toxicity an overall NOAEL of 3000
mg/kg bw/day will be established. Regarding the inhalative route a NOAEC of 500 ppm
(1230 mg/m?®) for irritative effects can be derived from limited studies described. Because of
the lack of valid data for propan-1-ol, a scientifically sound risk characterisation on repeated
dose toxicity cannot be performed. Formally, thereisa conclusion i, i.e. the need for further
information and/or testing (90-day rat inhalation study).
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Bacterial genotoxicity tests were negative (with the exception of one inconclusive finding);
however, the data are not fully reliable due to inadequate reporting. In yeast, aneuploidies
were induced only in extremely high doses and only in a small dose range (14 400 to 16 000
pg/ml). In mammalian cell cultures propan-1-ol was negative for chromosomal aberrations
(tested with and without S-9 mix), micronuclel (tested only without S-9 mix) and for sister
chromatid exchanges (tested with and without S-9 mix). The only in vivo test was
inconclusive.There is no relevant concern with respect to mutagenicity. Propan-1-ol should
not be classified as a mutagen.

There is no valid carcinogenicity study available. Thus, arisk assessment for carcinogenicity
can not be performed. However, taking into account the negative mutagenicity data it is
concluded that carcinogenicity should not be an endpoint of concern.

In an inhalation study propan-1-ol did not induce detectable effects on fertility in males and in
females of the 3500 ppm (8730 mg/m°) exposed group and in females of the 7000 ppm
(17460 mg/m°®) exposed group. According to the exposure conditions of the study, the
statements related to female fertility are limited to the functional aspects of maintaining
adequate and sufficient conditions for early extrauterine development of the conceptus and for
its nidation. Exposure of male rats to 7000 ppm propan-1-ol for 6 weeks produced reversible
infertility. Based on the latter finding the NOAEC/fertility is established at 3500 ppm (8730
mg/m®). With the assumption for rats of a respiratory rate of 0.8 L/min/kg, the effective
concentrations (reversible effects on male fertility) of 7000 ppm for 7h/day can be converted
to an oral uptake of approximately 5800 mg/kg bw/day. Thus, the effects on male fertility
revealed from this investigation at very high concentrations of propan-1-ol are not considered
appropriate to justify classification and labelling as toxic to reproduction.

In an inhalation study with Sprague-Dawley rats propan-1-ol did not induce detectable
developmental effects in the conceptuses of dams exposed to 3500 ppm (8730 mg/m3) during
the whole period of gestation. At maternally toxic concentrations of 7000 (17460 mg/m?) and
10000 ppm (24940 mg/m3), embryotoxic, fetotoxic and teratogenic effects were observed.
Based on the findings of reduced fetal body weights and higher incidences of rudimentary
cervical ribs at gestational exposures of 7000 ppm (17460 mg/m3) a NOAEC/devel opmental
toxicity of 3500 ppm (8730 mg/md) is established from this study. With the assumption for
rats of arespiratory rate of 0.8 L/min/kg, the effective concentrations (embryonic death, fetal
growth retardation, skeletal and visceral malformations) of 7000 (17460 mg/me) and 10000
ppm (24940 mg/me) for 7 h/day can be converted to an oral uptake of approximately 5800
mg/kg bw/day, respectively, 8300 mg/kg bw/day. Thus, the effects revealed from exposures
to very high concentrations of propan-1-ol are not considered appropriate to justify
classification and labeling as toxic to reproduction.

4.1.3.2 Workers

41321 Introductory remarks
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Propan-1-ol is a colourless liquid with a vapour pressure of 19.4 hPa at 20°C. The substance
is easily soluble in water and organic solvents. About 45 % of the handled propan-1-ol is
processed to intermediates for the synthesis of further chemicals, approximately 55 % is used
as solvent for the formulation of different products. The occupational exposure scenarios have
been described and discussed in section 4.1.1.2. Exposure routes to be considered at the
workplace are inhalation of propan-1-ol vapour and skin contact with the liquid substance and
its formulations. For worker risk assessment the average and short-term exposure levels as
reported in tables 4.1.1.2.7 A and B are taken forward to risk characterisation.

The toxicological data have been described and discussed in section 4.1.2. Quantitative
human toxicity data are not available, thus risk estimations have to be based on animal data.
The experimental threshold levels identified during hazard assessment are taken forward to
occupational risk assessment. Respiratory tract irritation and reproductive toxicity at high
inhalative exposure level s seem to be the most prominent effects of propan-1-ol.

Systemic availability for different routes of exposure

Most of the toxicity data on propan-1-ol originate either from oral or inhalative studies. Since
workers are exposed by inhalation or by skin contact, risk assessment frequently requires
route to route transformation. Absorption data for the different routes usualy serve as
indicator for potential systemic availability. However, absorption data do not in any case
reflect the correct relationship between effective doses.

Propan-1-ol is readily and almost completely absorbed via the gastrointestinal tract. For risk
characterisation, 100% oral absorption is assumed.

Considering the physicochemica properties (molecular weight 60 g/mol, complete water
solubility and a log Pow of 0.34) relevant absorption through the skin can be assumed. For
dermal risk assessment, an absorption percentage of 100% is used. From an in vitro
experiment with human epidermis a permeation rate of 96 ug/cm?h is reported. Thus the
maximum amount of propan-1-ol penetrating through 1 cm® of skin in 8 hours is
approximately 0.8 mg (0.1 mg/cm?h x 1 cm? x 8 h). This information on dermal penetration
rates should be reflected if dermal scenarios are considered to be of concern based on the
assumption of 100% dermal absorption.

For propan-1-ol data on absorption by inhalation are not available. Based on structure-
activity-relationships the assumption of a 75% absorption by inhalation seems reasonable (see
chapter 4.1.2.1).

Occupational exposure and internal body burden

Occupational exposure levels and internal body burdens are listed in table 4.1.3.2.A. For
inhalation the table contains shift-average and short-term levels. Available data do not allow
for a specification of durations of short-term exposures. For risk characterisation purposes, it
might be reasonable to assume a duration of short-term exposures of about 30 minutes.

The internal body burden is based on shift-average levels and on the assumption of 100%
dermal absorption and 75% absorption by inhalation.
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Table 4.1.3.2.A: Occupational exposure levels and internal body burden

Areaof production Inhalation | Inhalation |Dermal Internal body burden of workers after
and use contact repeated exposure (mg/p/d)
short-term
(mg/m?) shift shift
average average ion @ :
(mg/m?) (mg/pld) Inhalation *” | Dermal Combined

1. Production and 550 4.1 21 31 21 52

further processing
2. Formulation of 132 155 420 116 420 536

products
3. Useof paints 2,204 494 1,625 3,705 1,625 5,330
4a. Use of cleaning

formulations (- LEV) >900 446 1,260 3,345 1,260 4,605
4b. Use of cleaning

formulations - 72 1,260 540 1,260 1,800

(+ LEV)
5. Use of printing inks >900 109 357 818 357 1,175
6. Use of disinfectants 61 44 630 330 630 960
@ shift averagex 10m®x 0.75
Default values for physiological parameters
Body weight, rat 250¢
Body weight, worker 70 kg
Respiratory rate, rat (reduced activity) 0.8 1/min/kg
Respiratory rate, worker (reduced activity) 0.2 I/min/kg
Respiratory volume, worker, 8 hours (reduced activity) 6.7 m3
Respiratory volume, worker, 8 hours (moderate activity) 10 m3

Calculation of MOS values

For toxicological endpoints with relevant quantitative data MOS values are calculated as
quotient of experimental NOAEL/C from animal studies and workplace exposure
assessments. If the route of application in anima studies is different from the actual
occupational exposure the dose units of the experimental data have to be adapted previously
to MOS calculation. For this procedure the physiological default values from above are used
to modify the effects data. As result a socalled “starting point” isidentified.

MOS values for inhalative and dermal route are considered separately. The combined MOS-
value is calculated as quotient of the internal NAEL (i.e. the external NOAEL multiplied by
the percentage of absorption) and total internal body burden. If different NOAELs for
different application routes are available for a certain endpoint, as e.g. in case of acute
toxicity, the lowest value is used for the assessment of the combined risks if it is not possible
to identify a value which is most relevant under toxicological aspects. With respect to the
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possible outcome of an assessment for combined risks, interest focuses on scenarios with
conclusion ii at both exposure routes. Based on theoretical considerations combined exposure
generally will not increase the most critical route-specific risk component more than twice.
Against this background it is recognized, that combined risks only rarely will determine
concern.

Evaluation of MOS values

Risk assessment based on MOS values implies the identification of a minimal MOS as
criterion for deciding between conclusion ii and iii. In order to obtain consistent results for
different chemicals, substance-specific assessment factors, which may vary depending on data
availability and the specific toxicologica endpoint to be evaluated are identified.
Scientifically based adjustment factors describe the extrapolation of animal data to the worker
population. The uncertainties in the specific calculations are weighed by expert judgement
and expressed as an additional “uncertainty factor”. The value of the minimal MOS results
from the multiplicative combination of the different assessment factors.

If the MOS value for a certain exposure scenario is below the minimal MOS for a specific
endpoint, the corresponding risk situation is considered to be of concern. A MOS value higher
than the minimal MOS indicates no concern.

In aparalel procedure, which givesidentical but more direct results, the toxicological starting
point carried forward to risk characterisation may be divided by the endpoint-specific
assessment factors. As aresult, an exposure level isidentified which, when compared directly
with the occupational exposure levels, may serve as trigger for decisions. In the context of
this risk assessment report it will be called the “critical exposure level”. Concern will be
expressed for scenarios above thistrigger value.

I nter species extr apolation

For propan-1-ol there is no reason to suggest substance-specific susceptibility differences
among species. For the purpose of occupational risk assessment, scaling on the basis of
metabolic rate is used as default assumption for interspecies extrapolation. For oral or dermal
data the concept of metabolic rate scaling results in lower effective dose levels for humans
compared to experimental animals. For mice the scaling factor is 7, for rats 4, for rabbits 2.2
(for calculation see NO_NL, 1999).The scaling factor is calculated by the formula
(BWhuman/BWanima) %% According to the revised TGD, an additional default factor of 2.5 for
remaining interspecies differences shall be used.

For inhalation exposure, the principle of metabolic rate scaling implies that a specific
inhalation exposure level (in mg/m®) is toxicologically equivalent in rats and humans.
However, care has to be taken to rely the extrapolation between species on directly
comparable conditions. under study conditions rats are thought to be at a state of reduced
activity; the according human breathing volume in 8 hoursis 6.7 m® (0.2 I/min/kg x 60min/h x
8h x 70 kg). Workers, however, are assumed to breathe 10 m® during a normal working day
under conditions of light to moderate activity. Thus for workers the amount of substance
inhaled must be spread over a 1.5 times higher breathing volume. Maintaining toxicol ogical
equivalence means, that compared to the experimental levels the according occupational air
concentrations will be 1.5 times lower.
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I ntraspecies differences

Humans differ in sensitivity due to biological factors. The actual risks for a single person may
either be less or more pronounced than estimated for the average human. It is recognised that
in order to cover the most sensitive person a very high default assessment factor would be
required.

Based on an evaluation of empirical data by Schneider et al. (2004) it is anticipated that a
factor of 5 generally will be sufficient to protect the major part of the worker population
(about 95%). Using a lower factor of 3, for instance, would be protective for about 90% of the
population whereas a factor of 10 would include 99% of the population. The empirical data
do not allow to decide, if alower factor would be sufficient for certain toxicological effects,
like for instance local effects in the airways. In the absence of further specific information a
default intraspecies variation factor for local effectsis not defined.

For propan-1-ol the chosen default factor of 5 for intraspecies differences might not cover the
susceptability of people with alow activity of aldehyde dehydrogenase (polymorphism).

Duration adjustment

From substance-specific data for various chemicals it is known, that the duration of a study
may significantly influence the NOAEL. Longer study duration frequently implies a lower
NOAEL. Based on empirically determined average values, duration adjustment for systemic
effects for subacute to chronic exposures uses the default factor of 6; duration adjustment for
subchronic to chronic exposure is accounted for with a factor of 2 (Kaberlah and Schneider,
1998).

For substances causing respiratory tract effects by inhalation a separate evaluation of
empirical data was performed. Duration adjustment factors identified for the local effects are
comparable to those for systemic effects (Kalberlah, F. et al., 1999).

Since there is no better information available the values cited above will be used for duration
adjustment of repeated dose toxicity data on propan-1-ol concerning systemic and local
effects.

Uncertainty consider ations

The default adjustment factors outlined above are based upon evaluation of literature data for
different chemicals. From a statistical point of view the individual parameters have to be
understood as point estimates belonging to probability density distributions. Each factor is
taken as geometric mean (point near the maximum) from its density function. The
multiplicative combination of all factors is therefore supposed to result in a central tendency
estimate. It addresses a likely situation for that percentile of the population reflected by the
intraspecies factor.

To complete the assessment, the uncertainty included in the procedure outlined above should
be addressed and, if necessary, used to modify the minimal MOS in terms of precaution. On
that purpose several aspects should be taken into account, which by their nature are not easy
to quantify. Examples are the reliability of the data base, the variability in assessment factors,
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the different steps necessary to bridge data gaps, the biological relevance of the observed
effects.

4.1.3.22  Occupational risk assessment

Acute toxicity
Systemic effects, inhalation

In two inhalation hazard tests (rats, 47,000 mg/me for up to 8 hours) a death rate of 1/12 or
0/12 was observed. An approximate LC50 (4h) in rats is reported to be 42,000 mg/m®. At
12,960 mg/m® signs of toxicity were ocular and nasal irritation and hyperactivity, no mortality
occurred. As starting point for MOS calculation the air concentration of 12,960 mg/m?® is
chosen, a dose without severe acute effects in rats. This starting point for acute toxicity is
supported by the information, that there were no clinical effects in exposed dams at a
concentration of 24,940 mg/m3 (see teratogenicity study). Evaluation of MOS values has to
account for the following aspects: (@) for intraspecies variation in humans a factor of 5 is
used, (b) study duration was 4 hours compared to occupational exposure of 8 hours, (C)
physiological differences between humans at rest and workers account for a factor of 1.5.
Based on the overall information on acute effects at very high concentrations of propan-1-ol a
further factor for possible remaining differences is not used. Altogether the minimal MOS
calculatesto 15 (5 x 8/4 x 1.5). The critical exposure level isidentified as 864 mg/m® (12,960
mg/m® / 15).

The highest shift average value for inhalation is reported as 494 mg/m® for use of paints
(scenario 3), the according MOS value calculates to 26 (12,960 / 494) which does not give
reason for concern (table 4.1.3.2.B). In this approach it has been assumed that the total daily
dose is responsible for acute toxicity. Except for scenario 1 the total dose resulting from the
average exposure levels is higher than the total dose which is calculated based on available
short-term levels. For scenario 1, a short-term level of 550 mg/m? (30 minutes) is equivalent
to an average level of 34 mg/m3 (8 hours), which is higher than the reported average level, but
clearly lower than the estimated critical exposure level of 864 mg/m3.

Risk assessment for acute inhalation toxicity is based on the starting point of 12,960 mg/m®,
an air-borne concentration with signs of toxicity. For repeated dose toxicity there is the need
for further testing (90-day rat inhalation study). Depending on the study design of the 90-day
rat inhalation study, especially the choice of the highest concentration tested, the result of the
required study might influence the outcome of this risk assessment for acute effects by
inhalation.

Conclusion: ii

94 CASNo: 71-23-8



R0O71 0804 _hh.doc

Table 4.1.3.2.B: Acute toxicity, systemic effects

Inhalation Derma Combined
Starting point for 3
MOS calculation 12,960 mg/m 283,640 mg/p/d 131,040 mg/p/d
Minimal MOS 15 33 20
g/'glcaj exposure 864 mg/m?® 8,600 mg/p/d 6,552 mg/p/d
S s | & 5
3T 2 | 5S 2 |38 ]
g5 | 8 g | 85| 8 g |lzzz| 8 g
DE | =S O gE | = O |ESE| = o
1. Production and 41 | 3160 | i | 21 | 13507| i 52 2,520 i
further processing
2. Formulationof | 455 | g3s | i 420 | 675 | i 536 | 244 i
products
3. Useof paints 494 26 i |1,625 175 i 5,330 25 i
4a. Use of cleaning
formulations 446 29 i 1,260 225 ii 4,605 28 ii
(- LEV)
4b. Use of cleaning
formulations 72 180 i 1,260 225 i 1,800 73 i
(+ LEV)
5 ILrJieS of printing 109 | 119 i | 357 795 | i | 1175 | 112 i
6. Useof a4 295 i | 630 450 i 960 137 i
disinfectants

Systemic effects, dermal contact

The LD50 in rabbits is reported to be 4,052 mg/kg, with occlusive exposure for 24 h. A
dermal exposure level without lethality has not been reported. No further information is
given. Compared to the oral LD50 for rabbits of 2,823 mg/kg the dermal value seems to be
plausible and relevant for risk assessment. It has to be recognized, that according to this data
the rabbit skin seems to be no essential permeation barrier for propan-1-ol. As starting point
for MOS calculation the human dose corresponding to the dermal LD50 in rabbits is
calculated to 283,640 mg/person (4,052 mg/kg x 70 kg).

Evaluation of MOS values has to account for the following aspects: (a) metabolic rate scaling
from rabbits to humans reveals a factor of 2.2, (b) in this case assessment starts from the
LD50, from a comparison with inhalation data it is assumed, that at 3 times lower doses acute
effects might be dight, (c) for intraspecies variation in humans a factor of 5 is used, (d) a
further factor for remaining differences and uncertainties is not considered necessary
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especially because of the rather strict experimental exposure conditions (occlusive exposure
for 24 hours). Altogether the minimal MOS calculates to 33 (2.2 x 3 x 5). The critical
exposure level isidentified as 8,595 mg/person (283,640 mg/person / 33).

The highest dermal exposure level is reported to be 1,625 mg/person for use of paints
(scenario 3). The according MOS value calculates to 175 (283,640 / 1,625) which does not
give reason for concern (table 4.1.3.2.B).

Conclusion: ii

Systemic effects, combined exposure

Risk assessment concerning combined exposure will be based on the experimental air
concentration of 12,960 mg/m® in the rat as outlined under acute toxicity, inhalation. This air
concentration is converted in an equivalent internal dose scaled per bodyweight, taking into
account the amount inhaled by the rat during 4 hours of exposure and an inhal ative absorption
rate of 75 %. As starting point for combined MOS cal culation the equivalent internal dose for
rats is identified as 1,872 mg/kg (13.0 mg/l x 0.8 I/min/kg x 60 min/h x 4 h x 0.75), the
according dose for humansis 131,040 mg/person (1,872 mg/kg x 70 kg/person).

Evaluation of the MOS values has to account for the following aspects: (a) assessment starts
from a rat dose scaled per bodyweight, thus for species extrapolation a factor of 4 is
introduced, (b) for intraspecies variation in humans a factor of 5 is used. Altogether the
minimal MOS calculates to 20 (4 x 5). The critical internal body burden is identified as 6,552
mg/person (131,040 mg/person / 20).

The highest combined exposure level is reported to 5,330 mg/person for the use of paints
(scenario 3, table 4.1.3.2.B). The according MOS value calculates to 25 (131,040 / 5,330),
which is above the minimal MOS but might be addressed as a borderline situation. However
no concern will be expressed. No further scenario isin the concern region.

Risk assessment for combined exposure is based on the starting point of 12,960 mg/m®, an
air-borne concentration with signs of toxicity. For repeated dose toxicity there is the need for
further testing (90-day rat inhalation study). Depending on the study design of the 90-day rat
inhalation study, especialy the choice of the highest concentration tested, the result of the
required study might influence the outcome of this risk assessment for combined exposure.

Conclusion: ii
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Irritation/Corrosivity
Dermal contact

In humans dermal exposure resulted in no or weak reactions. In rabbits weak skin irritation
was observed which was not sufficient for classification. There is no concern from dermal
irritation at the workplace.

Conclusion: ii
Contact to the eyes

From human and rabbit data propan-1-ol has shown the potential to cause serious damage to
the eyes. Eye contact to liquid propan-1-ol critically depends on the proper handling of the
substance and the use of eye glasses. Even though suitable personal protective equipment
(PPE) usually should be available at the working places in question, unintended contact by
non-proper use is considered to represent an incident which may occur in different exposure
situations. Therefore arisk from eye irritation principally has to be considered.

On the grounds that control measures exist, which should be able to efficiently minimize
exposure, conclusion ii is proposed. However, these control measures must be implemented
and complied with to reduce the risk of damage to the eyes.

Conclusion: i
Inhalation/sensory irritation

For propan-1-ol sensory irritation is reported from animal data, the majority of RD50-values
lying in the range of 30,000 mg/m>. No information on an exposure level without respiratory
depression is given. Alarie introduced the air concentration of 0.03 x RD50 as prediction of
an exposure level with a minimal or low degree of sensory irritation in humans, which was
confirmed by other authors (Alarie 1981, Bos et a 1992, Schaper 1993). The according air
concentration for propan-1-ol is estimated to 900 mg/m®.

900 mg/m? is chosen as starting point concerning respiratory depression. For evaluation of the
resulting MOS values no further aspects have to be taken into account, an uncertainty factor
does not seem necessary. The according minimal MOS is 1, the critical exposure level is
900 mg/m>. In workers the stinging and burning sensation caused by stimulation of the
trigeminus nerve which is closely connected to respiratory depression generally is perceived
within few minutes after exposure. Thus stimulation of the trigeminus nerve, unlike other
effects, seems not to depend significantly on exposure duration, the main trigger for effects
seems to be the air concentration of the substance. For this approach a focus of MOS
calculation therefore lies at short term exposures, however shift average values are included
In the assessment too.
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I nhalation/other local effects

The RD50 is only used to evaluate effects in the airways, which are caused by stimulation of
the trigeminus nerve. Other local effects are not covered by this parameter. Additional
information on portal-of-entry effects of propan-1-ol comes from a study with inhalative
exposure of rats for 9 exposure days, 6 hours per day. The NOAEC for irritation is recorded
to be 1,230 mg/m®. At 2,460 mg/m® slightly swollen periocular tissue and minimal perinasal
and periocular encrustations were observed. No data is available which allow to assess
whether the irritation threshold after single exposure might be different to that for 9 days of
exposure.

The NOAEC (6 h/d) of 1,230 mg/m?® is used for MOS calculation. This starting point may be
directly compared with shift average values. Evaluation of the according MOS values has to
account for the following aspects: (a) study duration was 6 hours compared to occupational
exposure of 8 hours, (b) physiological differences between humans at rest and workers
account for a factor of 1.5. A further adjustment factor for remaining differences and
uncertainties is not applied because the reported irritation was slight and because the NOAEC
is based on a repeated toxicity study (9 days). The minimal MOS thus calculates to 2 (8/6 x
1.5), the according critical air concentration (8h) is identified as 615 mg/m® (1,230 mg/m® /
2).

Thereis no clear guidance for the extrapolation of acutely toxic effects to shorter durations of
exposure (e.g. from 6 hours to short-term levels of about 30 minutes). Available evidence
suggests that there is a relevant influence of the duration of exposure on effect size for
cytotoxic irritants as well. With reference to the NRC “standing operation procedures for
developing acute  exposure  guideline levels for  hazardous chemicals’
(www.epa.gov/oppt/aegl/sop.htm) the relationship C" x t = k with n from 1 to 3 is used to
extrapolate acute toxicity of different types of chemicals (including irritants) for exposure
durations between about 30 minutes and 8 hours. To be at the side of caution avalue of n=3
Is used when extrapolating from longer to shorter durations. Using the latter approach, and
directly starting with a NOAEC of 1,230 mg/ms? for 6 hours, a NOAEC of 2,800 mg/m?3 for 30
minutes is calculated. Available short-term levels are not higher than the latter NOAEC; no
further concern for available short-term exposure levels is indicated.

Risk assessment for acute respiratory tract irritation is based on an NOAEC of 1,230 mg/m® (6
h/d, 9 days of exposure). For repeated dose toxicity there is the need for further testing (90-
day rat inhalation study). The result of the required study might influence the outcome of this
risk assessment for acute respiratory tract irritation.

Table 4.1.3.2.C: Summary of local effects by inhalation

Acute exposure, Acute exposure, Repeated
respiratory depression other local effects exposure,
(8 hours) local effects
Starting point for MOS 3 3 3
calculation 900 mg/m 1,230 mg/m 1,230 mg/m
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Minima MOS 1 2 12
Critical exposure level 900 mg/m® 615 mg/m® 103 mg/m®
short term shift average shift average shift average
5 5 5 5
(] (O] () ()
8l | 3 | 8E|w]| 3 |8E|w| 3|85l |3
22| O S a®| O S a®| O S |22 O S
gE| = | 0 |dE| =S| OC|dE| =S| O |dEl =S| O
1 fPrOd“C“O” and 550 | 16 | ii | 41 | 220 | i | 41 |300| i | 41| 300] i
urther processing
2. Formulation of 132 | 68 | ii | 1585 | 58 | ii | 1585 | 79 | i |155]| 79 | ii
products
3. Useof paints 2,204 04 iii 494 1.8 ii 494 25 i 494 | 25 iii
4a. Use of cleaning
formulations >000 | <1 iii 446 2 i 446 2.8 i 446 | 2.8 iii
(- LEV)
4b. Use of cleaning
formulations - - - 72 13 i 72 17 i 72 17 il
(+ LEV)
5. Useof printinginks | >900 | <1 iii 109 8 ii 109 11 ii 109 | 11 iii
6. Useof disinfectants | 61 | 14.8 ii 44 20 ii 44 28 i 44 28 i

For respiratory depression concern is indicated for scenarios 4a and 5. This conclusion is
based on short-term levels, because this type of effect has been basically proven to be
dependent on exposure concentration. Risk assessment for other local effects (8 hours) is
based on comparison of available toxicity data with shift-average levels. No further concernis
derived. Based on the NRC approach, a NAEC for a 30-minutes exposure is calculated and
compared with short-term exposure levels. Again, no further concern is derived.

Conclusion: iii

Sensitisation
Dermal contact

Animal and human data demonstrate that propan-1-ol has no skin sensitising properties. There
IS no concern from skin sensitisation at the workplace.

Conclusion: ii

Inhalation

No information on respiratory sensitisation is available. Propan-1-ol is not suspected to be a
potent respiratory sensitiser in humans according to the fact that during all the years of use no
notice of specific case reports has been given. There is no concern from respiratory
sensitisation at the workplace.
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Conclusion: ii

Repeated dose toxicity
Local effects, inhalation

From a study of limited validity with inhalative exposure of rats for 9 exposure days, 6 hours
per day, a NOAEC for irritation is recorded to be 1,230 mg/m® (see Irritation, inhalation).
This value is used as starting point for MOS calculation. It is recognized that the quality of
the study design is rather limited. Thus, risk characterisation for local effects by repeated
inhalation contains substantial uncertainties.

Factors to be additionally taken into account during MOS evaluation are: (i) study duration
was 6 hours compared to occupational exposure of 8 hours, (ii) physiological differences
between humans at rest and workers account for a factor of 1.5, (iii) for duration adjustment
of short-term data to chronic exposure situations a factor of 6 will be used. Altogether the
minimal MOS calculates to 12 (8/6 x 1.5 x 6). The critical air concentration at the workplace
isidentified as 103 mg/m* (1,230 mg/m*/ 12).

At the moment there is no clear guidance as to an intraspecies variation factor for local
effects. Additional implementation of an intraspecies variation factor of 5, which is normally
used for systemic effects, would result in a critical exposure level of about 20 mg/ms3. Against
the background of many national current OELs of about 500 mg/ms it is not considered
reasonable to use aminimal MOS that is essentially greater than calcul ated.

The highest shift average value for inhaation is reported as 494 mg/m® for use of paints
(scenario 3). The according MOS value calculates to 2.5 which is clearly below the minimal
MOS of 12. In addition, concern is expressed for scenarios 4a (use of cleaning formulations
without LEV) and for scenario 5 (use of printing inks).

Risk assessment for respiratory tract irritation following repeated exposure is based on an
NOAEC of 1,230 mg/m® (6 h/d, 9 days of exposure). For repeated dose toxicity (systemic
effects) there is the need for further testing (90-day rat inhalation study). The result of the
required study might influence the outcome of this risk assessment for chronic respiratory
tract irritation.

Conclusion: iii
Local effects, dermal

Propan-1-ol is not classified as a skin irritant. Human data do not indicate acute skin irritation
at untreated forearms. Following repeated dermal exposure under rigorous exposure
conditions (rubbing of up to 5 ml of a’50% preparation into the hands, 15 times a day, 5 days
aweek, for two weeks) the appearance, intactness and turgor of the skin was dightly but
significantly affected. With reference to table 4.1.1.2.7B dermal contact to propan-1-ol
preparations is described to occur daily. Contact levels are assumed to be intermittent. Dermal
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exposure is estimated to be up to 1,625 mg/person/day. For these estimated exposure
conditions (EASE) dlight chronic effects to the human skin cannot be excluded. Conclusion iii
isdrawn for all occupational exposure scenarios except for scenario 1 (use of glovesin the
production scenario).

Conclusion: iii

Systemic effects by inhalation, dermal contact and combined exposure

Inhalative data concerning this endpoint are not available. From oral studies for up to four
monthsin rats an overall NOAEL of 3,000 mg/kg/day is reported. All available information is
insufficient with regard to current requirements. The chosen oral NOAEL refersto adrinking
water study without any histopathological investigations except for the liver. Other
toxicological studies indicate that liver effects occur at higher doses. It should be recognized
that lethal effects (LD50) have been reported for the range of 6,500 to 8,000 mg/kg for adult
rats. For very young rats an LD50 of about 2,000 mg/kg was observed.

Based on these repeated dose toxicity data which are of rather limited reliability, a
scientifically sound health risk assessment cannot be derived. However, a provisional risk
assessment nevertheless might be helpful to give some guidance as to the necessity and
priority of getting robust toxicological data for worker risk assessment. The following
provisional risk assessment is based on the assumption of an oral NOAEL of 3,000 mg/kg/day
and an overall adjustment factor that to some degree takes account of the rather limited
reliability of the data.

Because of the assumption of 100% oral absorption the internal NAEL is chosen to be
3,000 mg/kg/day and thusisidentical to the oral NOAEL. Theinternal starting point, which is
used for assessment of combined exposure, is 210,000 mg/person/day (3,000 mg/kg/day x 70

kg).

For dermal risk assessment, a 100% dermal absorption is used. Therefore, the external
starting point for exposure to the skin is 210,000 mg/person/day as well.

For inhalation, a 75% absorption percentage is taken forward. The starting point for repeated
dose toxicity by inhalation is calculated as 28,000 mg/m® (210,000 mg/person / 10 m®/ 0.75).

For evaluation of MOS values the following aspects have to be considered: (a) metabolic rate
scaling from rats to humans yields afactor of 4 , (b) for remaining interspecies differences an
additional default factor of 2.5 is used, (c) intraspecies variation in humans is accounted for
by a factor of 5, (d) duration adjustment from a subchronic to a chronic study design should
be accounted for with a factor of 2, (e) for uncertainties as to the insufficient study design an
additional adjustment factor is considered necessary; without specific justification at least a
factor of 2 should be used.

Altogether the minimal MOS for systemic effects after repeated exposure (dermal contact and
combined exposure) calculates to 200 (4 x 2.5 x 5 x 2 x 2). The according critical exposure
level is 1,050 mg/person/d (210,000 / 200). For inhalation exposure, the corresponding
critical inhalation exposure resultsin 140 mg/m3 (28,000 / 200).
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Based on this orienting risk assessment, for specific occupational scenarios there might be
concern for inhalation exposure and concern for dermal contact. This provisiona risk
assessment indicates that health risks for workers cannot be excluded.

However, in order to sufficiently justify possible risk management measures further
toxicological information is needed. Overall, results from a repeated inhalation toxicity study
(e.g. 90-day) are particularly suitable for arelevant occupational risk assessment.

Conclusion: i

Table 4.1.3.2.D: Repeated dose toxicity, systemic effects (provisional assessment*)

Inhalation Dermal Combined
Starting point for MOS 3
calculation 28,000 mg/m 210,000 mg/p/d 210,000 mg/p/d
Minimal MOS 200 200 200
Critical exposure level 140 mg/m? 1,050 mg/p/d 1,050 mg/p/d
o 5 | o 5 | 3 5
3T 3|58 3 |g3%S g
o< ) © ooy n © SESg2 w S
S| 0 S| 2| O S |2€2 o | §
HE | = C |WE| = S |ESE| s o
1. Production and 41 6.830 (ii) 21 10,000 (i) 52 4,038 | (ii)

further processing

2. Formulation of
products

3. Useof paints 494 57 | Gii) | 1625 | 129 | (i) | 5330 | 39 | (ii)**

4a. Use of cleaning
formulations 446 63 (iii) | 1,260 167 (iii) 4,605 46 | (iii)**
(-LEV)

4h. Use of cleaning
formulations 72 389 (i) | 1,260 167 (iii) 1,800 117 | (iii)**
(+LEV)

5. Useof printing inks 109 257 (i) 357 588 (i) 1,175 179 (iii)
6. Useof disinfectants 44 636 (i) 630 333 (i) 960 219 (i)

155 | 1,806 | (i) | 420 | 500 | (ii) 53 | 392 | (i)

* Table 4.1.3.2.D contains the results of the provisional risk assessment. Because this provisional assessment is
not considered sufficiently valid, but is only used to give some indication of possible risks, thereisno formal
conclusion ii oder iii. For repeated dose toxicity (systemic effects) conclusion i is drawn (see main text)

** conclusion iii already results from dermal and/or inhalation exposure, therefore no specific concern for the
combined exposure scenario is indicated
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M utagenicity

Available results from mutagenicity testing do suggest that propan-1-ol is not to be
considered a mutagen. For all occupational exposure scenarios conclusion ii is drawn.

Conclusion: ii

Carcinogenicity

There is no valid carcinogenicity study for propan-1-ol. Thus, a specific risk assessment for
carcinogenicity can not be performed. However, taking into account the negative
mutagenicity data, for carcinogenicity conclusion ii is drawn for all occupational exposure
scenarios.

Conclusion: ii

Reproductive toxicity
Fertility impairment, inhalation

In an inhalation study, focusing on behavioral teratogenicity (6 weeks, 7h per day), 14 out of
16 male rats showed infertility at air concentrations of 17,469 mg/m®. At 8,730 mg/m® no
fertility impairment was detected. No adverse effects on reproductive capacity was observed
for females. The study is of limited validity, there is no information on maternal toxicity.
However, its results will be used for preliminary risk assessment since no other information is
available. As starting point for MOS calculation the NOAEC for male rats of 8,730 mg/m® is
chosen.

Evaluation of the MOS values has to account for various aspects: (@) there is the possibility
that male rat infertility is caused by toxic effects to the testis; in rats LOAELS for testis
histopathology frequently are lower than the corresponding LOAELSs for infertility; based on
the publication by Mangelsdorf et al. (2003) a factor of 3 is used, (b) for remaining
interspecies differences an additional default factor of 2.5 is used, (c) for intraspecies
variation in humans a factor of 5 is used, (d) study duration was 7 hours compared to
occupational exposure of 8 hours, (e) physiological differences between humans at rest and
workers account for a factor of 1.5. Altogether the minimal MOS calculatesto 65 (3x 2.5x 5
x 8/7 x 1.5). Because this assessment of male fertility impairment is already based on possible
reproductive organ damage, which is considered more sensitive than infertility parameters, no
further adjustment factor is used. The critical air concentration at the workplace is identified
as 134 mg/m® (8,730 mg/m® / 65).

The highest shift average values for inhalation are reported as 494 mg/m? for the use of paints
(scenario 3) and 446 mg/m? for use of cleaning formulations without LEV (scenario 4a). The
according MOS values calculate to 18 (8,730 / 494) and 20 (8,730 / 446). Because of a
minimal MOS of 65, both scenarios are considered to be of concern (table 4.1.3.2.E).

Risk assessment for male fertility impairment is partly based on the assumption of testis
toxicity (see first adjustment factor). For repeated dose toxicity there is the need for further
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testing (90-day rat inhalation study). The result of the required study (testis toxicity?) might
influence the outcome of this risk assessment for male fertility impairment.

Conclusion: iii
Fertility impairment, dermal contact

Risk assessment concerning dermal exposure will be based on the experimental no effect
concentration of 8,730 mg/m® as outlined under fertility impairment, inhalation.

This air concentration is converted in an equivalent dose scaled per bodyweight for the rat,
taking into account the amount inhaled by the rat during 7 hours of exposure and an inhalative
absorption rate of 75 %. As starting point for MOS calculation a dose of 2,192 mg/kg (8.7
mg/l x 0.8 I/min/kg x 60 min/h x 7 h x 0.75) is identified as no effect level. The according
dose for humans calculates to 153,440 mg/person (2,192 mg/kg x 70 kg/person), which
likewise resembles the relevant internal dose for combined assessment, assuming 100 %
dermal absorption.

Evaluation of the MOS values has to account for the following aspects. (a) for species
extrapolation a scaling factor of 4 is introduced, (b) for remaining interspecies differences an
additional default factor of 2.5 is used, (c) there is the possibility that male rat infertility is
caused by toxic effects to the testis; in rats LOAELS for testis histopathology frequently are
lower than the corresponding LOAELs for infertility; based on the publication by
Mangelsdorf et al. afactor of 3 isused, (d) for intraspecies variation in humans afactor of 5is
used. Because this assessment of male fertility impairment is already based on possible
reproductive organ damage, which is considered more sensitive than infertility parameters, no
further adjustment factor is used. Altogether the minimal MOS calculatesto 150 (4 x 2.5 x 3 x
5). The critical exposure level isidentified as 1,023 mg/person/day (153,440 / 150).

Concern is indicated for scenario 3 (use of paints) and for scenarios 4a/4b (use of cleaning
formulations). This risk characterisation is based on the assumption of a 100% dermal
absorption.

Risk assessment for male fertility impairment is partly based on the assumption of testis
toxicity (see first adjustment factor). For repeated dose toxicity there is the need for further
testing (90-day rat inhalation study). The result of the required study (testis toxicity?) might
influence the outcome of this risk assessment for male fertility impairment.

Conclusion: iii
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Table 4.1.3.2.E: Fertility impairment

Inhalation Dermal Combined
Starting point for MOS 3
calculation 8,730 mg/m 153,440 mg/p/d 153,440 mg/p/d
Minimal MOS 65 150 150
Critical exposure level 134 mg/m® 1,023 mg/p/d 1,023 mg/p/d
c c ? c
© O o __ o 2 . k=)
3C 2 23 3 |mgS 2
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1. Production and further 41 | 2130 | i 21 | 7306 | i 52 |2950 | i
processing
2. Formulation of products 15.5 560 ii 420 365 i 536 286 i
3. Useof paints 494 18 iii 1,625 94 iii 5,330 29 iii*
4a. Use of cleaning _—
formulations (- LEV) 446 20 i 1,260 121 1] 4,605 33 i
4b. Use of cleaning . -
formulations (+ LEV) 72 121 ii 1,260 121 i 1,800 85 i
5. Useof printing inks 109 80 ii 357 430 ii 1,175 130 ii
6. Use of disinfectants 44 198 ii 630 244 ii 960 160 ii

* conclusion iii already results from inhalative or dermal exposure, therefore no specific concern for the
combined exposure scenario is indicated

Fertility impairment, combined exposure

For combined exposure the essential parameters for risk assessment and MOS calculation are
the same as identified according to the procedure outlined under fertility impairment, dermal
contact. For details seetable 4.1.3.2.E.

For scenario 3 and 4a concern was aready drawn for inhalation exposure. Consequently,
these occupational scenarios for combined exposure are of concern as well. Additionaly,
concern is indicated for scenario 4b (mainly based on dermal exposure). There is specific
concern for combined exposure for scenario 5 (use of printing inks).

Conclusion: iii

Developmental toxicity
Inhalation

In an inhalation study in rats for 7 hours per day, propan-1-ol has proven to be embryotoxic
and teratogenic at concentrations which did not cause marked maternal toxicity. At 17,460
mg/m?® embryos showed body weight reduction and sceletal malformations, at 24,940 mg/m®
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57 % of the implants were resorbed and one third of the remaining embryos showed
cardiovascular, urinary and other malformations besides the skeletal defects. The embryonal
NOAEC was 8,730 mg/m°.

Starting point for MOS calculation will be the embryonal NOAEC of 8,730 mg/m®. This
NOAEC isidentical to the NOAEC for fertility impairment.

Evauation of MOS values has to account for various aspects. (a) for remaining interspecies
differences a default factor of 2.5 is used, (b) for intraspecies variation in humans a factor of 5
is used, (c) study duration was 7 hours compared to occupational exposure of 8 hours, (d)
physiological differences between humans at rest and workers account for a factor of 1.5.
Altogether the minimal MOS for developmental toxicity calculatesto 21 (2.5 x 5x 8/7 x 1.5).
The critical air concentration at the workplace isidentified as 416 mg/m® (8,730 mg/m® / 21).

The highest shift average values for inhalation are reported as 494 mg/m? for the use of paints
(scenario 3) and 446 mg/m? for use of cleaning formulations without LEV (scenario 4a). The
according MOS values calculate to 18 (8,730 / 494) and 20 (8,730 / 446). With a minimal
MOS of 21, both scenarios reach borderline. Because of remaining uncertainties, (e.g. a steep
dose-response curve between NOAEC and a significant irreversible increase of
malformations, both scenarios are considered to be of concern (see table 4.1.3.2.F).

Conclusion: iii
Dermal contact

Risk assessment concerning dermal exposure will be based on the experimental no effect
concentration of 8,730 mg/m?® as outlined under developmental toxicity, inhalation.

This air concentration is converted in an equivalent dose scaled per bodyweight for the rat,
taking into account the amount inhaled by the rat during 7 hours of exposure and an inhalative
absorption rate of 75 %. As starting point for MOS calculation a dose of 2,192 mg/kg (8.7
mg/l x 0.8 I/min/kg x 60 min/h x 7 h x 0.75) is identified as no effect level. The according
dose for humans calculates to 153,440 mg/person (2,192 mg/kg x 70 kg/person), which
likewise resembles the relevant interna dose for combined assessment, assuming 100 %
dermal absorption.

Evauation of the MOS values has to account for the following aspects. (a) for species
extrapolation a scaling factor of 4 is introduced, (b) for remaining interspecies differences an
additional default factor of 2.5 is used, (c) for intraspecies variation in humans afactor of 5is
used. Because this assessment of male fertility impairment is already based on possible
reproductive organ damage, which is considered more sensitive than infertility parameters, no
further adjustment factor is used. Altogether the minimal MOS calculates to 50 (4 x 2.5 x 5).
The critical exposure level isidentified as 3,069 mg/person/day (153,440 / 50).

There is no concern indicated for the described scenarios with respect of developmental
toxicity after dermal conctact.

Conclusion: ii

Combined exposure
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For combined exposure the essential parameters for risk assessment and MOS calculation are
the same as identified according to the procedure outlined under developmental toxicity,
dermal contact. For details seetable 4.1.3.2.F.

For scenario 3 and 4a concern was already drawn for inhalation exposure. Consequently,
these occupational scenarios for combined exposure are of concern as well.

Conclusion: iii
Table 4.1.3.2.F: Developmental toxicity
Inhalation Dermal Combined
Starting point for MOS 3
calculation 8,730 mg/m 153,440 mg/p/d 153,440 mg/p/d
Minimal MOS 21 50 50
Critical exposure level 416 mg/m® 3,069 mg/p/d 3,069 mg/p/d
>
c c 8 c
o ° o __ ° o k=l
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1. Production and further 41 | 2130 | i 21 | 7,306 | i 52 [2,950 i
processing
2. Formulation of products 155 560 ii 420 365 ii 536 286 i
3. Useof paints 494 18 iii 1,625 94 ii 5,330 29 ii*
4a. Use of cleaning . -
formulations (- LEV) 446 20 1 1,260 121 i 4,605 33 i
4b. Use of cleaning . " .
formulations (+ LEV) 72 121 i 1,260 121 i 1,800 85 i
5. Useof printing inks 109 80 ii 357 430 i 1,175 130 i
6. Useof disinfectants 44 198 i 630 244 ii 960 160 i

*conclusion iii aready results from inhalative exposure, therefore no specific concern for the combined
exposure scenario isindicated

4.1.3.23  Summary on occupational risk assessment

Occupational risk assessment for propan-1-ol is summarized in table 4.1.3.2.F. This table
contains the endpoint-specific overall conclusions.

With reference to the hazard assessment, it has to be recognized, that experimental animal
data for repeated dose toxicity are of rather limited reliability. Because of the lack of valid
data for propan-1-ol, for workers a scientifically sound risk assessment for repeated dose
toxicity cannot be derived. There is the need for further information and/or testing (90-day rat
inhalation study).
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Propan-1-ol is also notified as an active substance within the scope of the Biocide Directive
98/8/EC. The necessary data on repeated dose toxicity is existing, but is owned by a company
who wishes to use it in the framework of other EU regulation (the Biocides Directive). The
company is so far not willing to make the study available to support risk assessment in the
context of the Existing Substances Regulation, and there are no provisions in the Biocides
Directive that would force them to share the data with other companies. The information on
repeated dose toxicity is requested for reasons of human health. For the sake of animal
protection it is hoped that the companies involved will be able to negotiate and share the data.

Results from a 90-day rat inhalation study, in connection with corresponding dose finding
studies, may have an impact on the risk assessment of other toxicological endpoints.
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Table 4.1.3.2.F: Endpoint-specific overall conclusions

Toxicological endpoints General conclusion

systemic, inhalation ii

Acute toxicity systemic, dermal ii

systemic, combined ii

dermal i
eye ii
inhalation, acute i

[rritation/ Corrosivity

respiratory depression iii

skin ii
respiratory ii

Sensitisation

local, inhalation iii
local, dermal iii
Repeated dose toxicity systemic, inhalation i

systemic, dermal i

systemic, combined i

Mutagenicity ii

Carcinogenicity ii

inhalation iii

Fertility impairment dermal iii

combined iii

inhalation iii

Developmental toxicity dermal ii

combined iii

The toxicological endpoints of concern are respiratory depression, respiratory tract irritation
by repeated exposure and reprotoxicity (fertility impairment and developmental toxicity). No
concern is expressed for eye irritation although risks at the workplace cannot be excluded.
Measures applied already because of classification and labelling with Xi, R 41 are judged to
be sufficient for risk reduction. Slight effects to the skin following repeated dermal exposure
cannot be excluded. For repeated dose toxicity (systemic effects) further toxicological datais
needed in order to perform arobust risk assessment for workers.
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4.1.3.3 Consumers

Exposure values to be taken for risk characterisation

For acute toxicity the highest amount of exposure should be taken which is 2290 mg/m3
resulting from the scenario for the use of disinfectants.

For chronic inhalation toxicity an exposure value of 30 mg/m3 is proposed to be taken
forward to the risk characterisation which resulted from calculations of the aggregated yearly
exposure via non-user scenarios to disinfectants, all-purpose cleaners, and kitchen cleaners
(cf. table 4.1.1.3.4). This results in an exposure of 5.1 mg/kg bw/day. Dermal exposure of
consumers originates mainly from the use of cosmetics, amounting to 2.6 mg/kg bw/d.
Additional dermal exposure through disinfectants and kitchen cleaners can be considered
negligible for risk characterisation due to >10-fold lower exposure values and in view of the
lower use frequency (weekly). Oral exposure by mouth hygiene products may lead to a daily
dose of 19.3 mg/kg bw. Taking al paths into consideration a total body burden of 27 mg/kg
bw/day may arise under reasonable worst case conditions.

Acute toxicity

LDsp values of propanol were determined in oral and dermal acute toxicity studies as 5467
mg/kg bw (oral, mouse) and 4052 mg/kg bw (dermal, rabbit). Expected acute consumer
exposures are far below these values, with 2.6 mg/kg bw for the dermal route and 19.3 mg/kg
bw via oral uptake. The LCs value after inhalation was determined as 42000 mg/m? in rats.
At 12960 mg/m® signs of toxicity were occular and nasal irritation and hyperactivity, no
mortality occurred. The exposure duration in this study was 4 h. The highest acute exposure
of consumers from inhalation is estimated to be 2290 mg/m®. The corresponding scenario (use
of disinfectants) foresees an exposure duration of 0.5 h. In view of this short exposure time,
the margin of safety isjudged to be sufficient.

Conclusion (ii)) Thereis at present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

Irritation/Corrosivity

From human and rabbit data propan-1-ol has shown the potential to cause serious damage to
the eyes. The concentration of the substance in some final products for consumers is above
the concentration limit which leads in these cases to classification and labelling of the
preparation with R 41.

Conclusion (iil) Thereis at present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

Sensory irritation

Propan-1-ol shows weak sensory irritation (cf. 4.1.2.3). The mgjority of RD50-valuesisin the
range of 30,000 mg/m>. No information on an exposure level without reduced respiratory rate
is available. Alarie introduced the air concentration of 0.03 x RD50 as prediction of an
exposure level with aminimal or low degree of sensory irritation in humans (cf. 4.1.3.2). The
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according air concentration for propan-1-ol is estimated to be 900 mg/m? and will be used as
starting point for risk characterisation purposes.

Sensory effects are thought to be dependent on the air concentration of a substance. They do
not depend on the duration of exposure. The short-term inhalation exposure of consumers due
to application of disinfectants, hardener solutions, and wall paper removers (cf. 4.1.1.3) may
result in propan-1-ol concentrations of 2290, 1611, and 1520 mg/m* which are higher than
900 mg/m3. Thus, a concern for respiratory depression in relation to a few consumer exposure
scenariosis derived.

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

Sensitization

Anima and human data demonstrate that propan-1-ol has no skin sensitising properties.
Propan-1-ol is not suspected to be a potent respiratory sensitiser in humans according to the
fact that during all the years of use no notice of specific case reports has been given. Thereis
no concern for consumers.

Conclusion (ii)) Thereis at present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

Repeated dose toxicity

In an oral repeated dose study on male rats (drinking water/4 months) a nominal dose of 3000
mg/kg did not induce relevant toxic effects. However, investigated parameters were restricted
to body weight, food and water consumption and alcohol uptake as well as liver weight and
histology. The NOAEL is established at 3000 mg/kg bw/day.

Chronic oral exposure of consumers arises from the use of mouth hygiene products and
amounts to 19.3 mg/kg bw/d.

For the decision on the appropriateness of MOS, the following aspects have been considered
and taken into account:

- overall confidence in the database

No study strictly according to current guidelines is available. The available studies in rats and
mice, covering application periods between five days and four months identify mainly the
liver as the target organ of toxicity.

The data taken into account for performing the risk characterisation have been evaluated with
regard to their reliability, relevance and completeness according to section 3.2 of the TGD.
The data were published in peer reviewed journals, but the studies were not in accordance
with GLP.

Based on the available repeated dose toxicity data which are considered to be of limited
reliability, a scientifically sound health risk assessment cannot be performed. There is a need
for further information and/or testing, i.e. formally conclusion (i) with the proposal to perform
a 90-day rat inhalation study. However, a provisional risk characterisation can be based on the
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oral NOAEL of 3000 mg/kg bw/d. The uncertainties in the database have to be considered in
assessing the margin of safety.

- uncertainty arising from the variability in the experimental data

From the studies cited in 4.1.2.6 only one study allows to derive a NOAEL for oral
application. The findings of all studies are not contradictory so that judgement can be based
on this study.

- intra- and interspecies variation

Specific investigations about toxicokinetic behaviour and metabolism are available. All
studies show comparable results. Propan-1-ol is readily metabolized via the aldehyde to
propionic acid which can then be converted by a number of pathways (e.g., the citrate cycle).

With regard to intraspecies variability it is known that a functional polymorphism of the
aldehyddehydrogenase enzyme AIdDH2 exists which is involved in the metabolism of
ethanol. But no data are available on the involvement of AIdDH2 in the reaction in which
propionaldehyde is converted to propionic acid. In a structure-activity assessment, however, it
seems justified to make the assumption that this enzyme is involved and that the
polymorphism plays a role in determining the internal exposure (AUC) to propional dehyde.
Taking into account that this polymorphism is confined to individuals of Asian origin in the
European population it is concluded that people of the AldDH2 genotype may be at a higher
risk.

- the nature and severity of the effect

The effects described are effects on the liver. These effects are not considered as serious
health effects. No exposure related deaths occurred.

There are no reasons to assume that the effects shown in the animal experiments are limited to
the species tested, thus being not of relevance for humans.

- dose-response relationship

The NOAEL for systemic effects was 3000 mg/kg bw/day. In a further study designed for
research purposes rats received a dose of 25720 mg/kg bw/day propan-1-ol over a period
lasted from one week up to 3 months. Electron microscopic studies of the liver showed a
mixed population of small and enlarged mitochondria. The number of enlarged mitochondria
per hepatocyte increased with prolongation of the duration of the experiment and more than 1
month was required to induce those changes. There are no indications for a steep dose-
response relationship.

- differences in exposure (route, duration, frequency and pattern)

The estimated total chronic body burden with an assumed totally oral absorption is compared
with aNOAEL of 3000 mg/kg bw/day in a drinking water study. The exposure estimates for
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oral exposure to propan-1-ol is based on the assumption of daily use of a mouth-hygiene
product in a worst case scenario. There are no reasons to assume that special concern can be
derived from this procedure.

- the human population to which the quantitative and/or qualitative information on exposure
applies

There are no substance-specific data which allow to quantify possible sensitivity differences
among consumers. Following the exposure scenario there is no reason to assume a special risk
for elderly, children or other people suffering from special diseases (besides liver diseases at a
final stage).

other factors

There are no other factors known requiring a peculiar margin of safety.

MOSfor oral exposure of the consumer:

Daily use of products will result in a propan-1-ol exposure (reasonable worst case) of 19.3
mg/kg bw/day.

The margin of safety between the
exposure estimate 19.3 mg/kg bw/day

and the

NOAEL 3000 mg/kg bw/day

- isjudged to be not sufficient taking into account the insufficiencies in the database.

Conclusion (iii) Thereisaneed for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

This conclusion is drawn with reservation as there is the need for further testing for repeated
dose toxicity (90-day rat inhalation study). The results of the required study may influence the
outcome of the provisional risk characterisation for this endpoint.

MOS for dermal exposure of the consumer:

For the MOS calculation via dermal uptake the above described data regarding oral repeated
dose study are sufficient. The estimated total chronic body burden with an assumed dermal
absorption of 100% is compared with a NOAEL of 3000 mg/kg bw/day in a drinking water
study. The exposure estimates of dermal exposure to propan-1-ol is based on the assumption
of daily uses of cosmetics and reached 2.6 mg/kg bw/day exposure in reasonable worst case
scenarios.
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The margin of safety between the
exposure estimate 2.6 mg/kg bw/day

and the

NOAEL 3000 mg/kg bw/day
isjudged to be sufficient, even taking into account the insufficiencies in the database.

Conclusion (ii))  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

Inhalation exposure of the consumer:

For the MOS calculation via inhalation route one inhalation rat study is available with 9
exposure days. A NOAECi. of 500 ppm (1230 mg/m®) for respiratory irritative effects can be
derived from this study. The data seems not sufficient for the derivation of an inhalative
NOAECs. Therefore, the provisional oral NOAEL s of 3000 mg/kg bw/d will be used for the
risk characterisation.

For the decision on the appropriateness of MOS, the following aspects have been considered
and taken into account:
- overall confidence in the database

The data taken into account for performing the risk characterisation have been evaluated with
regard to their reliability, relevance and completeness according to section 3.2 of the TGD.
Regarding irritative respiratory toxicity technical guidelines are not available. The chosen study
in rats covers an application period of 9 days. The data were published in a peer reviewed
journal. There are no reasons to assume limited confidence in the data which are chosen as the
basis of the risk characterisation. For discussion of the oral data see above.

- uncertainty arising from the variability in the experimental data

From the study cited in 4.1.2.6 a NOAEC of irritation effects after inhalative application is
available. However, there is a conclusion i, i.e. the need for further information and/or testing
(90-day rat inhalation study).

- intra- and interspecies variation

Specific investigations about toxicokinetic behaviour and metabolism after inhalation are not
available. For adiscussion of general toxicokinetic data see above.

- the nature and severity of the effect
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The systemic effects described are effects on the liver. These effects are not considered as
serious health effects. No exposure related deaths occurred. Locd irritative effects on the
respiratory tract were also described. These are reversible.

There are no reasons to assume that the effects shown in the animal experiments are limited to
the species tested, thus being not of relevance for humans.
- dose-response relationship

There are no indications for a steep dose-response relationship.

- differences in exposure (route, duration, frequency and pattern)

The estimated aggregated chronic exposure after inhalation is compared with a NOAECs
derived from an oral drinking water study and a NOAEC4 derived from a subchronic
inhalation study. The exposure estimate is based on the combination of the non-user scenarios
for disinfectants, general cleaning products, and kitchen cleaners, with a sum of 30 mg/m®.
There are no reasons to assume that special concern can be derived from this procedure.

- the human population to which the quantitative and/or qualitative information on exposure
applies.

There are no substance-specific data which allow to quantify possible sensitivity differences
among consumers. Following the exposure scenario there is no reason to assume a special risk
for elderly, children or other people suffering from special diseases.

- other factors

There are no other factors known requiring a peculiar margin of safety.

MOSfor inhalation exposure of the consumer, systemic effects:

The use of different consumer products will result in an aggregated external exposure via
inhalation of 30 mg/m?, corrresponding to an internal exposure of 5.1 mg/kg bw/d.

The margin of safety between the
exposure estimate 5.1 mg/kg bw/d

and the

NOAEL g5 3000 mg/kg bw/d
isjudged to be sufficient.

Conclusion (iil) Thereis at present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.
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This conclusion is drawn with reservation as there is the need for further testing for repeated
dose toxicity (90-day rat inhalation study). The results of the required study may influence the
outcome of the provisional risk characterisation for this endpoint.

MOSfor inhalation exposure of the consumer, local effects:

The use of different consumer products will result in an aggregated external exposure via
inhalation of 30 mg/m?, corrresponding to an internal exposure of 5.1 mg/kg bw/d.

The margin of safety between the

exposure estimate 30 mg/m®
and the

NOAEC oea 1230 mg/m®

isjudged to be not sufficient.

Conclusion (iii) Thereisaneed for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

MOSfor the total exposure (dermal, oral and inhalation) of the consumer:

The total internal exposure has been calculated to be 27 mg/kg bw/day. The margin of safety
between the

exposure estimate 27 mg/kg bw/day

and the

NOAEL s 3000 mg/kg bw/day
is judged to be not sufficient taking into account the insufficiencies in the database.

Conclusion (iii) Thereisaneed for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

This conclusion is drawn with reservation as there is the need for further testing for repeated
dose toxicity (90-day rat inhalation study). The results of the required study may influence the
outcome of the provisional risk characterisation for this endpoint.

Mutagenicity
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There is no relevant concern with respect to mutagenicity. Propan-1-ol should not be
classified as a mutagen.

Conclusion (ii) Thereis at present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

Cancerogenicity

There is no valid carcinogenicity study available. Thus, a risk assessment for carcinogenicity
can not be performed. However, taking into account the negative mutagenicity data it is
concluded that carcinogenicity should not be an endpoint of concern.

Conclusion (ii)) Thereis at present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

Reproductive Toxicity

Fertility Impairment

In an inhalation study on reproductive toxicity, propan-1-ol did not induce detectable effects
on the fertility of males or female rats at an exposure level of 3500 ppm, nor in females at
7000 ppm. At 7000 ppm, reduced fertility was observed in males. The NOAEC/fertility is
established at 3500 ppm (8730 mg/m®) corresponding to an internal exposure of
approximately 2190 mg/kg bw/day.

For the decision on the appropriateness of MOS, the following aspects regarding the critical
effect aswell as exposure have been considered and taken into account:
- overall confidence in the database

The data taken into account for performing the risk characterization have been evaluated with
regard to their reliability, relevance and completeness according to section 3.2 of the TGD.
The data were submitted to the Competent Authority in private reports being adequately
detailed and in accordance with internationally recognized guidelines and to GLP. There are
no reasons to assume limited confidence.

- uncertainty arising from the variability in the experimental data

The findings of all studies are not contradictory so that the judgement can be based on the
database (cf. 4.1.2.9).

- intra- and interspecies variation

There are no indications to limit the findings to a single species. The higher sensitivity of men
compared to rats because of lower sperm reserve has to be taken into account.
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- the nature and severity of the effect

The fertility effects observed in male rats revealed to be reversible within 13 weeks. There is
the possibility that male rat infertility is caused by toxic effects to the testis which may also
occur at lower doses but remained undetected. In rats, LOAEL values for testis
histopathology are frequently lower than the corresponding values for infertility (cf. 4.1.3.2).
There are no reasons to assume that the effects shown in the animal experiments are limited to
the species tested, thus being not of relevance for humans.

- dose-response relationship
The effects of the male fertility were observed at high doses (7000 ppm / 17460 mg/m3),
equivalent to an internal oral dose level 4.38 g/kg bw/day .

- differences in exposure (route, duration, frequency and pattern)

Following the exposure assessment, the consumer may be exposed to propan-1-ol via
different routes. The systemic NOAEL was derived from an inhalation NOAEC. The resulting
internal intake can be used for the risk characterisation of the other exposure routes as
corrrections for differing bioavailability can be made (cf. 4.1.3.3).

MOSfor inhalation exposure of the consumer:

Daily use of products will result in a propan-1-ol exposure concentration (reasonable worst
case) of 30 mg/m3. The margin of safety between the

exposure estimate 30 mg/m2

and the

NOAEC/fertility of 8730 mg/m?
isjudged to be sufficient, taking into account the overestimated daily exposure figures.

Conclusion (ii)) Thereis at present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

MOSfor oral exposure of the consumer:

Daily use of mouth hygiene products will result in an exposure of 19.3 mg/kg bw/day. The
margin of safety between the

exposure estimate 19.3 mg/kg bw/day

and the

NOAEL /fertility of 2190 mg/kg bw/day
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is judged to be not sufficient taking into account a possible relation of the observed male
infertility and testis toxicity that may occur at lower doses but remained undetected.

Conclusion (iii) Thereisaneed for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

MOSfor dermal exposure of the consumer:

Daily use of cosmetics will result in an exposure of 2.6 mg/kg bw/day. The margin of safety
between the

exposure estimate 2.6 mg/kg bw/day

and the

NOAEL /fertility of 2190 mg/kg bw/day
isjudged to be sufficient.

Conclusion (ii)) Thereis at present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

MOSfor the total exposure (dermal, oral and inhalation) of the consumer:

The total internal exposure has been calculated to be 27 mg/kg bw/day. The margin of safety
between the

exposure estimate 27 mg/kg bw/day

and the

NOAEL /fertility of 2190 mg/kg bw/day

is judged to be not sufficient taking into account a possible relation of the observed male
infertility and testis toxicity that may occur at lower doses but remained undetected.

Conclusion (iii) Thereisaneed for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

The concern arises mainly from the contribution of oral exposure to the combined body
burden.
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Developmental toxicity

Propan-1-ol did not induce detectable developmental effects in the conceptuses of dams
exposed to 3500 ppm during the whole period of gestation. At maternally toxic concentrations
of 7000 and 10000 ppm, embryotoxic, fetotoxic and teratogenic effects were observed. Based
on the findings of reduced fetal body weights and higher incidences of rudimentary cervical
ribs at gestational exposures of 7000 ppm, a NOAEC/developmental toxicity of 3500 ppm
(8730 mg/m®) is established from this study. This corresponds to an internal exposure of
approximately 2190 mg/kg bw/day considering an inhal ation absorption of 75%.

For the decision on the appropriateness of MOS, the following aspects regarding the critical
effect aswell as exposure have been considered and taken into account:
- overall confidence in the database

The data taken into account for performing the risk characterization have been evaluated with
regard to their reliability, relevance and completeness according to section 3.2 of the TGD.
The data were submitted to the Competent Authority in private reports being adequately
detailed and in accordance with internationally recognized guidelines and to GLP.

There are no reasons to assume limited confidence.

- uncertainty arising from the variability in the experimental data

The findings of all studies are not contradictory so that the judgement can be based on the
database (cf. 4.1.2.9).

-intra- and interspecies variation.

There are no indications to limit the findings to a single species. The effects are expected to
be based on the chemical structure. Also ethanol shows similar effects.

- the nature and severity of the effect

The developmental effects are considered to be severe health effects per se. They were
observed essentially at high exposure concentrations of 10000 ppm leading to maternal
toxicity. There are no reasons to assume that the effects shown in the animal experiments are
limited to the species tested, thus being not of relevance for humans.

- dose-response relationship

The mentioned effects were only observed at high maternally toxic doses (7000 and 10000
ppm; equivalent oral dose level 5800 and 8300 mg/kg bw/day.)

- differences in exposure (route, duration, frequency and pattern)
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Following the exposure assessment, the consumer may be exposed to propan-1-ol via
different routes. The systemic NOAEL was derived from an inhalation NOAEC. The resulting
internal intake can be used for the risk characterisation of the other exposure routes as
corrrections for differing bioavailability can be made (cf. 4.1.3.3)

MOSfor inhalation exposure of the consumer:

Daily use of products will result in a propan-1-ol exposure concentration (reasonable worst
case) of 30 mg/m3. The margin of safety between the

exposure estimate 30 mg/m3

and the

NOAEC/dev.tox. of 8730 mg/m?3

is judged to be sufficient, taking into account the nature and severity of the effect and the
overestimated daily exposure figures.

Conclusion (i)  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

MOSfor oral exposure of the consumer:

Daily use of mouth hygiene products will result in a propan-1-ol exposure (reasonable worst
case) of 19.3 mg/kg bw/day. The margin of safety between the

exposure estimate 19.3 mg/kg bw/day

and the

NOAEL/dev.tox. of 2190 mg/kg bw/day
isjudged to be sufficient, taking into account the nature and severity of the effect.

Conclusion (ii))  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

MOSfor dermal exposure of the consumer:

Daily use of cosmetics will result in a propan-1-ol exposure (reasonable worst case) of 2.6
mg/kg bw/day.The margin of safety between the

exposure estimate 2.6 mg/kg bw/day

and the
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NOAEL/dev.tox. of 2190 mg/kg bw/day
isjudged to be sufficient.

Conclusion (ii))  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

MOSfor the total exposure (dermal, oral and inhalation) of the consumer:

The total internal exposure has been calculated to be 27 mg/kg bw/day. The margin of safety
between the

exposure estimate 27 mg/kg bw/day

and the

NOAEL/dev.tox. of 2190 mg/kg bw/day
isjudged to be not sufficient.

Conclusion (iii) Thereisaneed for limiting the risks; risk reduction measures which are
already being applied shall be taken into account.

The concern arises mainly from the contribution of oral exposure to the combined body
burden.

4.1.3.4 Man exposed indirectly via the environment

a) Local approach

The local model indicates consumption of leaf crops and inhalation as main routes for indirect
exposure. Model calculations for the local scenario resulted in atotal daily dose in the range
of 0.036 mg/kg bw/day (cf. 4.1.1.4).

Repeated dose toxicity

From a repeated dose toxicity study (4 months) with rats a NOAEL of 3000 mg/kg bw/day
was derived.

Comparison indirect exposure -NOAEL

Indirect exposure (local) 0.036 mg/kg bw/day
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NOAEL 3000 mg/kg bw/day

The margin of safety between the calculated exposure for the indirect exposure in the local
approach and the NOAEL is judged to be sufficient even taking into account the
insufficiencies in the database (cf. 4.1.3.3). Thus, the substance is of no concern for possible
health effects risks in this provisional risk assessment in relation to local indirect exposure via
the environment.

Conclusion (ii))  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

For repeated dose toxicity there is the need for further testing (90-day rat inhalation study).
However, it might be expected that the results of this study will not influence the outcome of
thisrisk characterisation.

Reproductive toxicity
Fertility

Data from an inhalation study on rats with propan-1-ol did not give evidence for adverse
effects on reproductive performance and outcome for doses of up to 3500 ppm (resp. 2190
mg/kg bw/day) (cf. 4.1.3.3).

Comparison indirect exposure - NOAEL

Indirect exposure (local) 0.036 mg/kg bw/day

NOAEL 2190 mg/kg bw/day

The margin of safety between the calculated exposure for indirect local exposure source and
the NOAEL is judged to be sufficient. Thus, regarding adverse effects on reproductive
performance the substance is of no concern in relation to indirect exposure via the
environment.

Conclusion (i)  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

Developmental toxicity

Fetotoxic and teratogenic effects in rats occur a propan-1-ol exposure levels of
approximately 7500 ppm and above. From this inhalation study a NOAEL of 3500 ppm (resp.
2190 mg/kg bw/day) was derived (cf. 4.1.3.3).

Comparison indirect exposure - NOAEL
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Indirect exposure (local) 0.036 mg/kg bw/day

NOAEL 2190 mg/kg bw/day

The margin of safety between the calculated exposure indirect exposure and the NOAEL is
judged to be sufficient. Thus, regarding fetotoxic and teratogenic effects the substance is of
no concern in relation to indirect exposure via the environment.

Conclusion (ii))  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

b) Regional approach

Using the regional approach the only significant indirect exposure occurs via drinking water.
Model calculations for the regiona scenario for propan-1-ol resulted in a total daily dose
3.12*10 “mg/kg bw/d (cf. 4.1.1.4).

Repeated dose toxicity

From a repeated dose toxicity study (4 months) with rats a NOAEL of 3000 mg/kg bw/day
was derived.

Comparison indirect exposure -NOAEL

Indirect exposure (regional) 3*10 “*mg/kg bw/day

NOAEL 3000 mg/kg bw/day

The margin of safety between the calculated exposure for the only significant indirect
exposure source drinking water in the regional approach and the NOAEL is judged to be
sufficient even taking into account the insufficiencies in the database (cf. 4.1.3.3). Thus, the
substance is of no concern for health risks in relation to indirect exposure via the environment
in this provisional risk assessment.

Conclusion (i)  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

For repeated dose toxicity there is the need for further testing (90-day rat inhalation study).
However, it is expected that the results of this study will not influence the outcome of this risk
characterisation.
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Reproductive toxicity

Fertility

Data from a inhalation study on rats with propan-1-ol did not give evidence for adverse
effects on reproductive performance and outcome for doses of up to 3500 ppm (resp. 2190
mg/kg bw/day).

Comparison indirect exposure - NOAEL

Indirect exposure (regional) 3*10 “* mg/kg bw/day

NOAEL 2190 mg/kg bw/day

The margin of safety between the calculated exposure via drinking water and the NOAEL is
judged to be sufficient. Thus, regarding adverse effects on reproductive performance the
substance is of no concern in relation to indirect exposure via the environment.

Conclusion (ii))  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

Developmental toxicity

Fetotoxic and teratogenic effects have been observed in rats at propan-1-ol exposure levels of
approximately 7500 ppm and above. From the inhalation study a NOAEC of 3500 ppm (resp.
NOAEL of 2190 mg/kg bw/day) was derived.

Comparison indirect exposure (regional) - NOAEL

Indirect exposure (regional) 3*10 “ mg/kg bw/day

NOAEL 2190 mg/kg bw/day

The margin of safety between the calculated exposure via drinking water and the NOAEL is
judged to be sufficient. Thus, regarding fetotoxic and teratogenic effects the substance is of
no concern in relation to indirect exposure via the environment.

Conclusion (i)  Thereisat present no need for further information and/or testing and for
risk reduction measures beyond those which are being applied already.

4.1.35 (Combined exposure)
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It is possible for an individual to receive exposure to propan-1-ol at work, from consumer
products and indirectly via the environment. The levels that would be received indirectly from
environmental sources are so low that they will not significantly add to the daily body burden
received at work and at home. However, the levels of propan-1-ol in consumer products are
not negligible so that they should add to the daily body burden received at work.Therefore the
conclusions reached for workers apply to combined exposure.
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4.2 HUMAN HEALTH (PHYSICO-CHEMICAL PROPERTIES)

421 Exposur e assessment

4.2.1.1 Occupational exposure

See chapter 4.1.1.1

421.2 Consumer exposure

4.2.1.3 I ndirect exposur e via the environment

4.2.2 Effects assessment: Hazard identification and Dose (concentration) -

response (effect) assessment

4221 Explosivity

Propan-1-ol is not explosive.

4.2.2.2 Flammability

Propan-1-ol is flammable.

4.2.2.3 Oxidising potential

Dueto its chemical structure, propan-1-ol is not expected to possess any oxidizing properties.

4.2.3 Risk characterisation

4231 Workers

Propan-1-ol is flammable. Adequate worker protection measures are requested. Risk
reduction measures beyond those which are beeing applied already are not considered
necessary.

Conclusion: ii

4.2.3.2 Consumers

4233 Man exposed indirectly viathe environment
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5 CONCLUSIONS/RESULTS
Environment

From the intrinsic properties it is expected that propan-1-ol is of low concern for the
environment. Therefore, a targeted environmental risk assessment was performed. using
conservative estimates based on worst-case assumptions at the exposure and effects side. The
targeted risk assessment results in the following conclusion:

i) There is at present no need for further information and/or testing and for risk reduction
measures beyond those which are being applied aready

Based on the currently available data, propan-1-ol represents no risk to the environment for
the area of production, processing, formulation and use (see chapter 3.3).

Although the exposure calculation is based on conservative ,,worst case* assumptions the
calculated environmental concentrations remain clearly under the predicted no effect
concentrations.

Human Health

Workers
i) There is need for further information and/or testing

Further toxicological data (90-day rat inhalation study) is needed in order to perform arobust
occupational risk assessment for repeated dose toxicity (Systemic effects).

Propan-1-ol is also notified as an active substance within the scope of the Biocide Directive
98/8/EC. The necessary data on repeated dose toxicity is existing, but is owned by a company
who wishes to use it in the framework of other EU regulation (the Biocides Directive). The
company is so far not willing to make the study available to support risk assessment in the
context of the Existing Substances Regulation, and there are no provisions in the Biocides
Directive that would force them to share the data with other companies. The information on
repeated dose toxicity is requested for reasons of human health. For the sake of animal
protection it is hoped that the companies involved will be able to negotiate and share the data.

iii) There is a need for limiting the risks; risk reduction measures which are aready
being applied shall be taken into account

Occupational risk assessment reveals that for certain exposure scenarios there is a need for
limiting the risks. The toxicological endpoints of concern especially are reprotoxicity (fertility
impairment and developmental toxicity) and local effects by inhalation (acute sensory
irritation and respiratory tract irritation by repeated exposure). Sensory irritation may occur
following high short-term exposure levels. Results from the required 90-day rat inhalation
study may have an impact on the risk assessment for fertility impairment and respiratory tract
irritation by repeated exposure.
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Slight effects to the skin following repeated dermal exposure cannot be excluded. No concern
is expressed for eye irritation; it is assumed that corresponding classification of propan-1-ol
will result in necessary risk reduction measures.

Concern especially concentrates on the use of paints (scenario 3) and on the use of cleaning
formulations (scenario 4a).

Consumers
1) Thereis need for further information and/or testing

Further toxicological datais needed in order to perform a sound risk assessment for repeated
dose toxicity (cf. conclusion i for workers).

1) There is a need for limiting the risks; risk reduction measures which are aready
being applied shall be taken into account

The risk characterisation for the oral exposure scenario via mouth hygiene products and the
aggregated exposure scenario of consumers via mouth hygiene products, cosmetics,
disinfectants and general cleaning products leads to conclusion iii) because of concern for
men with respect to fertility impairment.

The risk characterisation for the oral exposure scenario via mouth hygiene products and the
aggregated exposure scenario of consumers via mouth hygiene products, cosmetics,
disinfectants and general cleaning products leads to conclusion iii) because of concern with
respect to developmental toxicity.

Sensory irritation may occur following short-term inhalation exposure during the application
of propan-1-ol containing disinfectants, hardener solutions, and wall aper removers.

The provisiona risk characterisation for repeated dose toxicity reveals that there may be a
need for limiting the risks due to the oral exposure scenario via mouth hygiene products and
the aggregated exposure scenario of consumers via mouth hygiene products, cosmetics,
disinfectants and general cleaning products.. The results of the required inhalation study may
influence the outcome of the risk characterisation for consumers.

Man exposed indirectly via the environment
(1) Thereis need for further information and/or testing

Further toxicological datais needed in order to perform a sound risk assessment for repeated
dose toxicity (cf. conclusion i for workers).

(i) There is at present no need for further information and/or testing and for risk
reduction measures beyond those which are being applied already

Conclusion (ii) is reached for the provisional risk characterisation for repeated dose toxicity
and for all other toxicological endpoints for the local and the regional scenario.
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The report provides the comprehensive risk assessment of the substance Propan-1-ol. It has
been prepared by Germany in the frame of Council Regulation (EEC) No. 793/93 on the
evaluation and control of the risks of existing substances, following the principles for
assessment of the risks to man and the environment, laid down in Commission Regulation
(EC) No. 1488/94.

The evaluation considers the emissions and the resulting exposure to the environment and to
human populations in all life cycle steps. The scenarios for occupational exposure, consumer
exposure and humans exposed via the environment have been examined and the possible
risks have been identified.

While there is no concern for any environmental endpoint, further testing is required for all
categories under Human Health, including for humans exposed via the environment.
Besides, there is concern for both workers and consumers.
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