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1. STATEMENT OF SUBJECT MATTER AND PURPOSE
1.1. Procedure followed

This assessment report has been established as a result of the evaluation of the active
substance Peracetic acid as product-types 1-6 (PT 1: Human hygiene, PT 2: Disinfectants
and algaecides not intended for direct application to humans or animals, PT 3: Veterinary
hygiene, PT 4: Food and feed area, PT 5: Drinking water, PT 6: Preservatives for products
during storage), carried out in the context of the work programme for the review of existing
active substances provided for in Article 89 of Regulation (EU) No 528/2012, with a view to
the possible approval of this substance.

Peracetic acid (CAS no. 79-21-0) was notified as an existing active substance, by CEFIC
Peracetic Acid Registration Group (PAR), hereafter referred to as the applicant, in product-
types 1-6.

Commission Regulation (EC) No 1451/2007 of 4 December 2007' lays down the detailed
rules for the evaluation of dossiers and for the decision-making process.

In accordance with the provisions of Article 7(1) of that Regulation, Finland was designated
as Rapporteur Member State to carry out the assessment on the basis of the dossier
submitted by the applicant. The deadline for submission of a complete dossier for Peracetic
acid as an active substance in Product Types 1-6 was 31 July 2007, in accordance with
Annex V of Regulation (EC) No 1451/2007.

On 23 July 2007, Finland competent authorities received a dossier from the applicant. The
Rapporteur Member State accepted the dossier as complete for the purpose of the
evaluation on 23 October 2007.

On 16 January 2013, the Rapporteur Member State submitted to the Commission and the
applicant a copy of the evaluation report, hereafter referred to as the competent authority
report.

In order to review the competent authority report and the comments received on it,
consultations of technical experts from all Member States (peer review) were organised by
the Agency. Revisions agreed upon were presented at the Biocidal Products Committee and
its Working Groups meetings (and Biocides Technical Meeting TMIV2013) and the competent
authority report was amended accordingly.

1.2, Purpose of the assessment report

The aim of the assessment report is to support the opinion of the Biocidal Products
Committee and a decision on the approval of Peracetic acid for product-types 1-6, and,
should it be approved, to facilitate the authorisation of individual biocidal products. In the
evaluation of applications for product-authorisation, the provisions of Regulation (EU) No
528/2012 shall be applied, in particular the provisions of Chapter 1V, as well as the common
principles laid down in Annex VI.

1 Commission Regulation (EC) No 1451/2007 of 4 December 2007 on the second phase of the 10-year work
programme referred to in Article 16(2) of Directive 98/8/EC of the European Parliament and of the Council
concerning the placing of biocidal products on the market. OJ L 325, 11.12.2007, p. 3
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For the implementation of the common principles of Annex VI, the content and conclusions
of this assessment report, which is available from the Agency web-site shall be taken into
account.

However, where conclusions of this assessment report are based on data protected under
the provisions of Regulation (EU) No 528/2012, such conclusions may not be used to the
benefit of another applicant, unless access to these data for that purpose has been granted
to that applicant.
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2. OVERALL SUMMARY AND CONCLUSIONS
2.1. Presentation of the Active Substance
2.1.1. Identity, Physico-Chemical Properties & Methods of Analysis

Identification of the active substance

CAS-No. 79-21-0

CAS name Ethaneperoxoic acid
EINECS-No. 201-186-8

Other No. (CIPAC, ELINCS) | Not available

IUPAC Name Peroxyethanoic acid

Common name, synonyms Common name: Peracetic acid
Synonyms: Acetyl hydroperoxide, Ethaneperoxoic
acid, Peroxyacetic acid

Molecular formula CoH,04

Structural formula ?I) H
/
Hse” -0

Molecular weight (g/mol) 76.05 g/mol

The active substance is peracetic acid in an aqueous solution containing acetic
acid, hydrogen peroxide and water. This evaluation does not cover peracetic acid
generated in situ.

Peracetic acid is produced by reacting hydrogen peroxide with acetic acid in aqueous
solution. In this process, peracetic acid is not obtained as a pure substance but in the form
of aqueous solutions containing peracetic acid, acetic acid, hydrogen peroxide and water.
Often the manufacturing process leads into products with characteristics of a chemical
equilibrium. The peracetic acid content in existing aqueous equilibrium solutions (products)
can be as low as < 0.1% or as high as > 15% (w/w). The equilibrium solution is the typical
biocidal product, which is placed on the market. Two representative equilibrium solutions
(theoretical products 1 and 2) containing 5% and 15% peracetic acid (PAA) have been
defined for this dossier. In addition, ready-to-use antiseptic foam is included in PT1 as a
theoretical product 3 with a very low concentration of peracetic acid. For product data
collected by the applicant, see Doc 11B and the Confidential Annex. The confidential product
data includes typical concentration ranges of hydrogen peroxide and acetic acid, information
on ratios of concentrations, and information on other constituents.

Specifications: The pure active substance cannot be isolated, and the impurities are not
applicable for the active substance peracetic acid itself. The specification is based on the
minimum purity of the starting materials hydrogen peroxide (as in Regulation (EU)
2015/1730) and acetic acid (as in Regulation (EU) No 231/2012).

Purity and impurities: The minimum purity of the starting material acetic acid is > 99.8%
(w/w) in accordance to Regulation 231/2012 which also states maximum amounts of
impurities. See DocllA in more detail.

For the other starting material hydrogen peroxide the purity (concentration) in its aqueous
solution is 35% - 69.9%, and the maximum impurities are as in the Hydrogen peroxide CAR
in PTs 1-6, including maximum concentrations for heavy metals Hg, Cd, As, and Pb.

In solutions of peracetic acid, levels of impurities are below their levels in the starting
materials acetic acid and hydrogen peroxide, due to mixing and dilution in manufacturing
process.
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Stabilizers and catalyser in peracetic acid equilibrium solutions are considered as part of
the substance. The technical active substance peracetic acid may contain also added
sulphuric acid (max 10 g/kg), as a catalyser, and 1-hydroxyethane-1,1-diphosphonic acid
(HEDP) (max 14 g/kg) and dipicolinic acid (DPA, PDC) (max 1.6 g/kg) in aqueous solution,
as stabilizers.

Water. Manufacturing often includes addition of purified water. However, it was not
considered necessary to set a requirement for the quality of water.

Additional aspects

Some products for special uses may contain additional co-formulants. Those should be
evaluated at product authorization.

A concentrated solution of peracetic acid (with minor amounts of acetic acid and hydrogen
peroxide) can be produced by vacuum distillation from aqueous solutions of peracetic acid.
Such concentrated solutions (with 25-40% peracetic acid), with no equilibrium
characteristics, intended for industrial uses in PT 2 and PT 6 have not been assessed in this
CAR for PTs 1-6.

The hazard as well as the risk assessment in this CAR is only covering products containing
peracetic acid concentrations up to 15% as the exposure assessments have not been
performed with higher peracetic acid concentrations. For products containing peracetic acid
in concentrations > 15%, further assessment shall be required for toxicological and physico-
chemical risks.

Companies of the CEFIC Peracetic Acid Registration Group (PAR) for which compliance with
the set specification was not demonstrated must provide quality control data to the
evaluating Competent Authority (Finland) to demonstrate compliance no later than 6
months before the date of approval of the active substance.

Physico-Chemical Properties

Due to the explosiveness of pure (100%) peracetic acid it is technically impossible to
perform experimental studies according to the guidelines to determine the physico-chemical
properties of pure peracetic acid. Thus, tested or calculated literature data is given
whenever meaningful and possible in Table 2-1.

All peracetic acid solutions are clear, colourless liquids with a pungent vinegar-like odour
and are soluble in polar solvents, aromatics and acetates (Swern, 1970). The physical and
chemical properties of the aqueous solutions of peracetic acid are specific to the
concentration ratio of the individual components in the formulations.

Peracetic acid solutions have oxidising and explosive properties. Peracetic acid must be
classified as oxidizing following the criteria defined in Commission Directive 2001/59/EC,
paragraph 2.2.2.1, (remarks concerning peroxides). Consequently, no test is required. In
CLP the classification procedure and criteria for oxidizing substances is not applicable for
organic peroxides. According to the criteria of CLP, Annex I, 2.15.1.1, peracetic acid is an
organic peroxide. This term covers formulations. Under CLP, organic peroxides are
comprised in a separate hazard class (CLP Annex |, 2.15). The explosive properties,
detonation, deflagration and thermal explosion, are described in the decision logic Figure
2.15.1 of CLP. Therefore, explosive property determination as described for the hazard class
‘explosives’ needs not to be conducted for organic peroxides. For peracetic acid, the
information submitted is not sufficient to follow the decision logic in Figure 2.15.1 of CLP,
and therefore the Category D of organic peroxides could not be confirmed.

According to information, which has not been confirmed, in concentrated solutions the
flashpoint can be lower than 60°C suggesting that pure peracetic acid should be classified in
Category 3, in line with the harmonized classification of peracetic acid in CLP.

5
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In product authorisation test data on products should be presented.

Due to the presence of hydrogen peroxide in the aqueous solution of peracetic acid,
Regulation (EU) No 98/2013 on the marketing and use of Explosive Precursors has to be
considered for applications for authorisation for non-professional use.

Table 2-1. Physico-chemical properties of pure (100%*) peracetic acid (CAS 79-21-0)

Subsection Results Reference
Physical state Clear, colourless liquid
Melting point 0°C Swern (1970)
Boiling point 105-110 °C Micke & Spréssig (1969)
Bulk density/ 1.22 g/cm? liquid at 20°C (OVA 2009)
relative density
Vapour pressure |[1.3 - 2.6 kPa, at 20°C (293 K) (OVA 2009, CIS 2009)
variable sources
1.9 kPa, at 25°C (298 K) (EPIWIN 3.20 experimental
1.41 kPa, at 20°C (293K) database)
Swern (1970)
Solubility in Miscible in water in all proportions Swern (1970)
water
Henry s Law 0.217 Pa-m3®*/mol at 25°C Lind & Kok (1986)
Constant H
Dissociation pKa= 8.24 at 25°C Mekelburger (2007), Doc. No.
constant 115-002, A3.6/01
Surface tension 54.0 mN/m at 20°C for the neat Mekelburger (2007), Doc. No.
solution (5%) 216-002
47.7 mN/m at 20°C (ring method) for | Mekelburger (2007), Doc. No.
the neat solution (15 %) 216-003
Partition log Kow = Byers (1998)
coefficient n- -0.46 at pH 5
octanol/ water log Kow = - 0.60 at pH 7
log Kow = - 0.66 at pH 9
-0.23 (calc. neutral form) Brachhold (2007)
Flammability 15% equilibrium product Mekelburger (2007),

“PEROXYACETIC ACID 15%": Auto- Doc.242-005, B3.4/02
ignition temperature: 280 °C
5% equilibrium product Mekelburger (2007),

“PEROXYACETIC ACID 5%": Auto- Doc.242-004, B3.4/01
ignition temperature: 435 °C

Flash-point According to information which has Safety Data Sheet (combined)
not been confirmed, in concentrated
solutions the flashpoint can be lower
than 60 °C suggesting that pure
peracetic acid should be classified in
Category 3, in line with the
harmonized classification of peracetic

acid in CLP.
Explosive The liquid itself can be made to CIS (2009)
properties explode. Vapour/air explosive limit:

Pure or highly concentrated stabilized
PAA may form explosive vapour/air
mixtures above 40.5°C. Detailed
explosive limits are unknown in the
literature.

Oxidizing Oxidizing
properties
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*) in most cases the concentration value 100% represents extrapolated concentration, for
technical reasons the actual testing has been carried out in lower than 100% concentration.
For concentrations in testing see the DoclIB.

Methods of Analysis

Analysis of biocidal product and formulation elements, peracetic acid, hydrogen peroxide,
acetic acid, sulphuric acid and 1-hydroxyethane-1,1-diphosphonic (HEDP), can be
performed by reactive titration, titration, potentiometric titration, ion chromatography
conductivity and ion chromatography UV-VIS, respectively. Their analytical methods and
validation data are acceptable for the purpose of the CAR. At WG V 2014 it was agreed that
validated methods for determination for stabilizers and acetic acid will be required at
product authorisation.

The analytical methods for detection and identification of peracetic acid in air or water or in
animal and human body fluids and tissues by HPLC-UV are acceptable.

Applicant’'s justification for non-submission of data for analytical method for soil is
acceptable, because absorption to sediment is not likely to occur due to the physico-
chemical properties of peracetic acid and rapid degradation in contact with organic material.
Applicant’s justification for non-submission of data for analytical method for residues in/on
food or feedstuffs and other products where relevant is acceptable due to the properties of
peracetic acid (highly unstable and rapid degradation upon contact with organic matter).

2.1.2. Intended Uses and Efficacy

The assessment of the biocidal activity of the active substance demonstrates that it has a
sufficient level of efficacy against the target organism(s) i.e. bacteria, fungi, and viruses,
and the evaluation of the summary data provided in support of the efficacy of the
accompanying product, establishes that the product may be expected to be efficacious.

Peracetic acid has been evaluated for several uses in PT 1 - 6: in PT1 for hand disinfection,
in PT2 for laundry disinfection, disinfection of sewage/waste water, disinfection of surfaces
in industrial, public and health care areas, CIP (Clean-in-Place) in pharmaceutical and
cosmetic industry, in PT3 for disinfection of animal houses, in PT4 for disinfection in food
and feed industry (CIP, dipping of equipment, automated spraying, and manual spraying,
foaming), in PT5 for disinfection of animal drinking water and in PT6 for in-can preservation
in the paper production.

Peracetic acid exerts toxic (bactericidal, fungicidal, etc.) rather than bacteriostatic,
fungistatic effects on target organisms. Peracetic acid products show evidence of
bactericidal activity in PT1, 2, 3, 4, 5 and 6, fungicidal and sporicidal activity in PT2 and 4,
and virucidal activity in PT2, 3, 4 and 5. Indications of potential activity against amoebae
and algae have also been reported in literature.

The lowest concentrations showing efficacy are 12.5 mg/l against bacteria (E.coli, standard
hygienic hand rub assay) and 175/250 mg/l against fungi (C. albicans, clean/dirty
conditions) and 250 mg/l against virus (NDV and Vaccinia virus). These concentrations are
usually lower than the likely concentrations reported for different uses. The doses should be
adjusted to the intended uses at product authorisation stage.

For PT2 disinfection of sewage/waste water, the calculated concentration in the treated
water is reported as low as 1.5 mg/l and therefore, the efficacy has to be shown at product
authorisation. When showing the effectiveness, however, it should be acknowledged that
the main purpose of disinfection of sewage/waste water is the reduction of faecal bacteria
counts to adequate level in waste waters leaving a sewage treatment plant (STP) before
entering surface water. The adequate level e.g. for total coliforms, intestinal enterococci or
Escherichia coli in discharged waste water is determined according to national legislation,

7
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since there are no microbial quality standards in the Urban Waste Water Directive
(91/271/EEC).

Peracetic acid contributes most to the biocidal efficacy of the application solutions. The
results of tests clearly show that peracetic acid has a significantly higher biocidal activity
than hydrogen peroxide. However, the synergistic effects cannot be excluded. Acetic acid at
the concentrations present in the application solutions will not contribute to the efficacy as
the pH is way above the one required for biocidal activity of an acid.

As the mode of action of peracetic acid is very unspecific, it is very unlikely that resistance
to peracetic acid can develop. The development of specific resistance management
strategies for the use of peracetic acid does not seem to be an urgent task. Nevertheless,
the general principle of alternating use of disinfectants with different modes of action is
recommended.

In addition, in order to facilitate the work of Member States in granting or reviewing
authorisations, the intended uses of the substance, as identified during the evaluation
process, are listed in Appendix I1I.

2.1.3. Classification and Labelling

Peracetic acid is included in Annex VI of Regulation (EC) No 1272/2008 (CLP Regulation)
(peracetic acid...%, Index number 607-094-00-8). The classification, as presented in the
table below, is the translation of the harmonised classification made for the substance under
Directive 67/548/EEC.

In accordance with Regulation (EC) No 1272/2008, Annex VI Table 3.1, peracetic
acid is classified and labelled as follows:

Hazard Class and Flam. Liq. 3 H226
Category Code(s) Org. Perox. D **** H242
Acute Tox. 4 * H332
Acute Tox. 4 * H312
Acute Tox. 4 * H302
Skin Corr. 1A H314
Aquatic Acute 1 H400

Hazard Statement H226 Flammable liquid and vapour.
Code(s) H242 Heating may cause a fire.
H332 Harmful if inhaled.
H312 Harmful in contact with skin.
H302 Harmful if swallowed.
H314 Causes severe skin burns and eye damage.
H400 Very toxic to aquatic life.

Supplemental Hazard -
Statement Code(s)

Pictogram(s) and GHSO02 GHSO05 GHSO07 GHS09
Code(s)

Signal Word (Code) Danger (Dgr)

Specific Concentration *

Limits STOTSE 3; H335: C=2 1%

M Factors

Notes B D
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In accordance with Directive 67/548/EEC, Annex VI Table 3.2, peracetic acid is
classified and labelled as follows:

Class of O Oxidising
danger C Corrosive
N Dangerous for the environment
R phrases R7 May cause fire
R10 Flammable
R20/21/22 Harmful by inhalation, in contact with skin and if swallowed
R35 Causes severe burns
R50 Very toxic to aguatic organisms
S phrases S1/2 Keep locked up and out of the reach of children
S3/7 Keep container tightly closed in a cool place
S14 Keep away from ... (incompatible materials to be indicated by
the
manufacturer)
S36/37/39 Wear suitable protective clothing and gloves
S45 In case of accident or if you feel unwell seek medical advice
immediately (show the label where possible)
S61 Avoid release to the environment. Refer to special instructions /
safety data sheets
Concentration |Xn; R20/21/22: C =2 10 %
Limits C;R35:C=210%
C,R34:5% <C<10%
Xi; R36/37/38: 1% < C<5%
Notes B D

The evaluating Competent Authority (Finland) (eCA) is of the opinion that based on the data
evaluated there is a need to update the harmonised classification. Regarding the acute
toxicity the concentration limits according to the DPD (Xn; R20/21/22: C = 10 %) and the
presently evaluated data should be reflected in the classification. In order to derive a
correct classification/ATE (Acute Toxicity Estimate) value for a mixture containing peracetic
acid, a 100% substance should be classified even if the substance cannot exist in such a
high concentration. Aquatic Chronic 1 (H410, M-factor 10) classification should be applied
according to the 2nd ATP to CLP Regulation (Regulation (EC) No 286/2011).

A CLH dossier will be submitted by the eCA (Finland) to ECHA during 2016 at the earliest.

2.2, Summary of the Risk Assessment
2.2.1. Human Health Risk Assessment

2.2.1.1. Hazard identification

Absorption, distribution, metabolism and excretion

Peracetic acid is reactive and it degrades rapidly in contact with organic material. The rapid
degradation upon contact with skin explains the absence of systemic effects from exposure
to peracetic acid. However, damage to skin may result in some systemic dose for a very
short period of time. In vitro studies showed a rapid degradation of peracetic acid in rat
blood. In rat blood diluted 1000 times, the half-life of peracetic acid was less than 5
minutes. For this reason the distribution of peracetic acid in the body is expected to be very
limited after exposure to peracetic acid solutions. Hydrogen peroxide is also presumed to
9
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degrade rapidly into oxygen and water. Eventually, the degradation products, i.e. acetic
acid, oxygen, and water are processed via the physiological metabolic pathways.

No standard dermal penetration studies with equilibrium peracetic acid have been
successfully conducted. Based on the physico-chemical properties of PAA, 100% dermal
penetration should be used in the absence of more accurate information. However, in this
particular case, in the absence of clear systemic effects, no dermal penetration parameter
was needed in order to conclude on human health risks from the presented uses of
peracetic acid. In conclusion, it was acceptable to “waive” the dermal penetration study.

Acute toxicity

The results of acute oral toxicity studies performed in rats with formulations containing
peracetic acid at concentrations from 5 % to 15 % demonstrated acute oral LDsy values in
the range of 1020.5-1922 mg/kg bw indicating that equilibrium peracetic acid, at the tested
concentrations, is moderately toxic by the oral route (85-153 mg PAA/kg). The acute
dermal LDsy, of formulations containing 5 - 15 % peracetic acid was between 1147 and
1957 mg/kg bw in the rabbit indicating that equilibrium peracetic acid, at the tested
concentrations, is moderately toxic by the dermal route (56.1-229 mg PAA/kg). The acute
inhalation LCsy value for the test substance containing 5% peracetic acid was 4.08 mg/l/4 h
(0.204 mg PAA/).

Irritation, corrosivity and sensitization

5% peracetic acid causes burns. Higher concentrations result in even more severe skin
damage and such concentrations warrant classification in the highest subcategory, i.e. Skin
Corr. 1A.

Peracetic acid causes concentration dependent eye lesions. At higher concentrations, severe
and irreversible damage to the rabbit eye has been demonstrated. Whereas, very diluted
formulations exert only mild and completely reversible irritating effects.

Both animal data and human experience indicate that peracetic acid causes respiratory tract
irritation. Two different mechanisms are possible depending on the concentration of PAA.
Based on animal data the irritation at lower concentrations is sensory in nature, the reaction
being mediated by stimulation of the trigeminal nerve and manifested as depression of the
respiration rate in the test animals. At higher concentrations, also the corrosive nature of
the substance is manifested as irritation of the airways. In animal studies an RDsq value for
peracetic acid of approx. 15 mg/m? (5 ppm) in mice vs. clinical signs of irritation in an acute
toxicity study at 87 mg/m?® (28 ppm) have been observed.

Peracetic acid is not considered to be a potential skin sensitiser.

Repeated dose toxicity

Repeated dose toxicity of peracetic acid has been studied via, oral, dermal and inhalation
route. Following sub-chronic exposure to peracetic acid by gavage, no systemic effects were
evident in rat. Apart from local reactions at the site of first contact (stomach and GIT)
related to the known irritating/corrosive properties of peracetic acid and its high reactivity,
no other observations were made which would be indicative of systemic distribution
resulting in specific systemic effects. Based on the results from functional observation
battery (FOB) and motor activity (MA) tests there was no indication of neurotoxic potential
of PAA either. The NOAEL is set at the mid dose level which was 15 mg/kg bw/d (test
substance, 0.75 mg/kg PAA) (at the lowest) from day 23 onwards. There was no mortality
or other significant treatment related effects during dosing at that level. In this study, the
only observed effects were local effects that are concentration related. It is therefore
reasonable to define a NOAEC for local effects at 0.055 % peracetic acid from the oral
gavage study in rats.

The experiments via dermal and inhalation route do not provide additional information with
regard to toxicity profile of PAA following repeated exposure.

10
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Reproductive toxicity

For peracetic acid, no multi-generation study in rats is available. The subchronic study in
rats showed that 5% peracetic acid solution at doses up to 50 mg/kg bw/day (nominal) did
not have any effect on the reproductive organs of both sexes to the extent macroscopically
and microscopically examined in the study. However, due to the rapid degradation of
peracetic acid and the obvious limitation of toxic effects at the site of first contact, a new
two generation reproductive toxicity study is not justified.

The developmental toxicity and teratogenicity of peracetic acid has been investigated in rats
with a formulation containing 32 - 38 % (w/w) peracetic acid and 10 -14 % (w/w)
hydrogen peroxide. In this study, the dams were given 100, 300 or 700 mg peracetic acid/I,
(corresponding to 12.5, 30.4 and 48.1 mg peracetic acid/kg bw/day) via drinking water
from day 5 to 20 of gestation. Based on the effects on water consumption and body weight
gain the NOAEL for maternal toxicity is considered to be 100 mg/L (12.5 mg/kg bw/day).
With regard to the foetuses, at and from the mid dose upwards disturbed ossification was
observed. The NOAEL for foetal (developmental) effects is therefore 100 mg/L (12.5 mg/kg
bw/day).

Performance of a developmental toxicity / teratogenicity study in a second species (rabbit)
is not considered necessary based on the known mode of action and lack of systemic effects
which equally applies to all mammalian (test) species.

Genotoxicity

The results of mutagenicity and genotoxicity tests, show one single positive result (in vitro
chromosome aberration assay with human lymphocytes), which is not confirmed in an
independent second study (in vitro chromosome aberration assay with Chinese hamster
lung fibroblasts). All in vivo studies, i.e. in vivo MNT and in vivo UDS show
negative/equivocal results. The biological meaning of any result from the in vivo studies is
questionable in view of uncertainty of the availability of the test substance in the target
organ. On the Weight of Evidence basis it can also be concluded that studies on germ cell
effects are not relevant. Based on the overall results it can be concluded that peracetic acid
is not of concern regarding mutagenicity or genotoxicity for humans after possible internal
dose, whereas the possibility of genotoxic insult in cells which are in direct contact with
peracetic acid cannot be excluded. However, TM IV 2013 agreed that further in vivo
genotoxicity testing is not required as the site of contact genotoxicity can be anticipated.
Due to the corrosive and irritating properties of peracetic acid, the risk mitigation measures
include the use of personal protective equipment. The eCA considers the protection
sufficient, and does not consider the local genotoxicity as a relevant endpoint for a risk
assessment.

Chronic toxicity/ carcinogenicity

No guideline chronic toxicity /carcinogenicity studies with peracetic acid are available, but
no new studies are considered necessary. The available studies and the absence of a
systemic availability support the conclusion that the toxicity of peracetic acid is mediated
mainly by local irritation at the site of first contact. The possibility of systemic effects cannot
be completely ruled out.

The available studies related to possible carcinogenicity of peracetic acid show that the
substance has a tumour promoting activity and weak carcinogenic potential (slight increase
of non-cancerous skin tumours) was also shown.These effects are believed to be secondary
to local irritation. No new carcinogenicity studies are considered necessary due to the
known mode of action and the lack of structural alerts for carcinogenicity.

Neurotoxicity

There is no need to conduct specific neurotoxicity tests. There are no structural alerts for
neurotoxicity and the available acute and repeated dose toxicity studies did not reveal
clinical signs related to neurotoxicity.
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Human data

Use of washing solutions of 0.2-0.5 % PAA to disinfect hands has been reported to cause
irritation or desquamation of skin. A Patch test with 87 persons (48h, occlusive) showed
that up to 0.25 % PAA solution was non-irritating and approx. 0.33 % solution was a mild
irritant. A dilution containing 0.2 % peracetic acid was well tolerated by the 20 volunteers of
an operating team when disinfecting hands after having washed them with soap. In the
same study, occasional burning was reported in case of small wounds in the skin.

Humans exposed for a few minutes to air concentrations of 0.5 ppm (total peroxygens, as
H,0,) from fogging did not experience discomfort, whereas, levels of 0.5 to 1.0 ppm caused
some mild discomfort. 1.0 ppm caused tolerable discomfort and 2 ppm extreme discomfort
in the same study. Occupational observations also imply that approximately 0.3-0.4 ppm
(total peroxygens, vapour) levels is not immediately irritating but would be unpleasant for
an extended period of time, whereas, 0.13-0.17 ppm are considered tolerable and not
unpleasant.

In conclusion, the primary human health hazard associated with exposure to peracetic acid
is irritation of the skin, eyes and respiratory tract (i.e. sites of first contact). Local effects
may arise both after short-term and repeated / long-term exposure.

2.2.1.2. Effects assessment

Peracetic acid in aqueous solution is composed of peracetic acid, hydrogen peroxide, acetic
acid and water. After application of equilibrium peracetic acid in the intended uses, all three
ingredients contribute to the human health effects and the subsequent risks, and have to be
taken into account in the overall risk characterisation. The toxicity tests have been
performed with the aqueous solution. Hence, the results also inherently contain the effects
of each ingredient. In practice, both peracetic acid and hydrogen peroxide are highly
reactive and degrade rapidly at the site of first contact with organic material. Acetic acid is
also metabolised relatively quickly. Based on the evaluated information, peracetic acid is the
most critical ingredient of solutions with regard to possible health risks and the conclusions
of the risk assessment of peracetic acid are driven by effect data on peracetic acid itself and
the exposure estimates for each intended use.

The adverse effects of peracetic acid in humans are limited to local effects at the site of first
contact with the body. No clear systemic effects from equilibrium PAA were observed which
is plausible in the light of the mode of action, i.e. direct chemical reactivity leading to rapid
degradation of peracetic acid. Corrosion and/or irritation of the skin and mucous
membranes are the most prominent observations in the variety of animal studies. These
effects are concentration dependent with no or only minor dependence from exposure
duration.

Besides the direct chemical reactivity underlying the irritation and corrosion related lesions,
peracetic acid causes sensory irritation. This phenomenon is also clearly concentration
dependent and the symptoms manifest soon after start of exposure.

Dermal reference values for peracetic acid

Corrosive effects: According to the available animal data peracetic acid is corrosive at
concentrations 5% and above. Concentrations between 1% and 5% could be corrosive if
exposure time is longer than one hour. The animal and human data support each other.
Consequently, in short-term, acute (or accidental) exposure situations exposure to
peracetic acid concentrations higher than 1% should be avoided in order to
exclude the possibility of irreversible damage to human skin.

Skin irritation: The available information on skin irritation in humans (incl. healthy and
“sensitive” individuals) and the test results from animal studies support each other: Based
on the "acute” animal studies a LOAEC of approx. 5% can be set and approx. 0.2% PAA
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concentration seems to be non-irritating in human volunteers. It is considered that the
human evidence comes from a sufficiently large number of people to be used as a starting
point for risk characterisation. Instead, in the absence of adequate information from human
use for longer periods, data from animals is chosen as the starting point for the dose
descriptor for long-term exposure scenarios. Based on animal data from the dermal one-
year study (LOAEC 0.2%) with an uncertainty factor of 2 is proposed to be used for risk
characterisation. This study was considered as a supplementary information due to its
shortcomings as a chronic study but that did not compromise the dermal effects observed.
In conclusion, based on the effects in humans 0.2% peracetic acid is proposed to
be used as a dermal NOAEC for short-term and medium-term exposure scenarios
and 0.1% for long-term exposure scenarios.

Serious eye damage/eye irritation: As a corrosive substance peracetic acid is considered to
cause also serious eye damage at the higher concentrations. This is indicated in the hazard
statement for skin corrosion (H314: Causes severe skin burns and eye damage). In
addition, the general concentration limit for corrosion is 5% and for eye irritation 1% in the
CLP. In the absence of more accurate data, potential exposure in the different use scenarios
should be compared to dermal NOAECSs.

Inhalation reference values for peracetic acid

Corrosive effects: Based on the observed corrosive effects on the skin following dermal
exposure to the more concentrated solutions of peracetic acid, it is assumed that at least
similar concentrations can cause irreversible damage also at the respiratory tract. In
addition, the difference of the defensive strength between mucous membranes and intact
skin should be taken into account. Thus, an additional assessment factor of 2 is used to
extrapolate from the approximated lower range of non-corrosive concentration on the skin
to a non-corrosive concentration on the eye. Hence, it is concluded that in short-term,
acute (or accidental) exposure situations peracetic acid concentrations less than
0.5% should not cause irreversible damage to the mucous membranes of exposed
persons via direct chemical reactivity.

Respiratory irritation: Peracetic acid triggers respiratory tract irritation via two different
mechanisms, i.e. direct chemical reactivity leading to reversible tissue damage and sensory
irritation mediated by trigeminal nerve stimulation. RDso values from 3.8 ppm to 5.4 ppm
(approx. mean 4.6 ppm) have been determined in mice. The data allows extrapolation of an
RDio of approximately 0.6 ppm. There is no human data available specifically on sensory
irritation. Humans exposed to peracetic acid have reported "non-irritating” or '"no-
discomfort" around the concentration levels of 0.15 ppm and 0.5 ppm respectively and at
least slight discomfort at higher concentrations. Human data is taken as point of departure
to derive the inhalation AEC value. The human NOAEC of 0.5 ppm is divided by an
intraspecies dynamic factor of 3.16. In conclusion, an inhalation AEC value is set at 0.16
ppm (0.5 mg/m?). This figure is considered appropriate also for medium- and long-term
exposure because the sensory irritation symptoms, once produced at a certain
concentration, are not enhanced with additional exposure time.

Reference values for hydrogen peroxide

In view of the absence of systemic effects after exposure to hydrogen peroxide, only
external exposure limits are relevant to account for the potential local effects of hydrogen
peroxide. Since in the intended use(s) the in-use concentration of hydrogen peroxide is
below a skin irritating threshold (concentration limit for classification as skin irritating is
35%), only the inhalation route of exposure has been identified to be relevant in the
exposure and risk assessment of hydrogen peroxide.

The following AEC for inhalation exposure has been set for hydrogen peroxide:

for short-term, medium-term and long-term exposure: 1.25 mg/m? based on the NOAEC
in 90-day inhalation rat study with the overall assessment factor of 8 (2.5x3.2).

For more details please refer to the CAR of hydrogen peroxide as a biocidal active
substance.
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2.2.1.3. EXposure assessment

Peracetic acid is mainly used in industrial/professional applications. Hand disinfection (PT1)
applies primarily to professionals, but application of general public cannot be excluded.

Description of uses
PT1 Hand disinfection: Hands are disinfected by rubbing the product on hands.

PT2a) Disinfection of sewage/ waste water (including municipal waste water): The product
is automatically and continuously dosed into the effluent of an STP.

PT2b) Disinfection of surfaces in industrial, public and health care areas: The product is
applied by wiping of hard surfaces with flat mops or cleaning cloths.

PT2c) CIP (cleaning-in-place) in the pharmaceutical and cosmetic industry: The treatment
solution is circulated through the pipework and tanks of the installations.

PT2d) Laundry disinfection in closed washing machines: The product is automatically dosed
into the washing machine.

PT3a) Disinfection of animal houses by low-pressure manual spraying: Floors and walls of
animal houses are disinfected by low pressure spraying with a hand held spray wand. After
contact time of circa 30 min, a rinse with water is applied.

PT3b) Disinfection of animal houses by foaming: The product is applied by foaming onto
surfaces to be disinfected. After contact times of ¥2-1 hour, a rinse with water is applied.

PT3c) Disinfection of animal houses by fogging: Tightly sealed animal houses are fogged in
the absence of personnel.

PT3d) Disinfection of boots in footbaths in animal production: Footbaths filled with PAA
solution are placed at strategic points around the farm (at the entrance of the animal
houses, in the interior of the buildings) so that personnel must step through vats when
entering or leaving the building.

PT3e) Disinfection of animal feet (hoof disinfection): Cows walk through vats (hoof baths)
filled with PAA solution. Hoofs are not rinsed with water.

PT3f) Disinfection of equipment by dipping: Equipment is dipped into a bath with contains
the treatment solution.

PT4a) Automated spraying in closed system (aseptic filling of PET (polyethylene
terephthalate) bottles, sterilisation of crown corks, cheese moulds and food crates in the
beverage/ food industry): The product is diluted in an automated process and applied in a
closed system (i.e. in aseptic filling machines) by automated spraying or rinsing to bottles,
food crates, cheese moulds, crown corks, etc.

PT4b) Disinfection of equipment in the food and beverage industry by dipping and
immersion: Equipment in the food and beverage industry (including milking equipment) is
disinfected by dipping.

PT4c) CIP and disinfection of ion-exchangers in the food and beverage industry: The
treatment solution is circulated through the pipework and tanks of the installations.

PT4d) Disinfection of surfaces and equipment by low pressure manual spraying and wiping:
Floor and walls of buildings, machines and equipment (e.g. milking equipment) is
disinfected by low pressure spraying with a hand-held spray wand or by wiping with flat
mops and cleaning cloths.

PT4e) Disinfection of surfaces by foaming: Surfaces in animal houses are disinfected by
foaming with a hand-held application wand.

PT4f) Disinfection of milking parlours: The pipe work and tanks of the milking installation
are disinfected by circulating the treatment solution through the system.

PT5 Disinfection of animal drinking water: Animal drinking water is disinfected by
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automated dosing of the product into the water stream.

PT6 In-can preservation in the paper industry: PAA products are used for in-can
preservation of coating products used in the production of paper by off-site addition
(outside the paper mill) of peracetic acid to gypsum slurry before transport of the gypsum
slurry from the slurry-production facility to the paper mill, on-site addition (addition within
the paper mill) of peracetic acid to ultra-filtrated pigment (UF) used in the dry-end of a
paper mill for coating and on-site addition (addition within the paper mill) of peracetic acid
to coating colour used in the dry-end of a paper mill for coating.

For dermal and inhalation exposure values in different scenarios, please refer to the tables
in Appendix IV.

In the absence of systemic adverse effects, the risk characterisation of peracetic acid is
focused on local effects and no systemic doses are estimated. For the inhalation route the
airborne exposure concentration is compared with the AEC for inhalation (0.5 mg/m?®). For
dermal exposure route, the concentrations in the products and in-use solutions are
compared with the dermal NOAEC values to account for the potential local effects of
peracetic acid (0.2 % for short/medium-term exposure and 0.1 % for long-term exposure).

Since hydrogen peroxide has been demonstrated not to exert systemic effects, the local risk
characterisation approach applies also to hydrogen peroxide. Thus, for the inhalation
exposure a comparison with the external exposure limit value (AEC for inhalation 1.25
mg/m?3) and for dermal exposure a comparison with the skin irritation limit (35%) have
been considered to account for the potential local effects of hydrogen peroxide.

2.2.1.4. Risk characterisation

It is concluded that in the absence of (primary) systemic adverse effects the risk
characterisation is focused on local effects. The systemic effects, e.g. mortality are
considered to be secondary to the local irritation/corrosion. Although some NOAEL/LOAEL
values have been set based on the study results, there is, however, no need to compare
these internal values to any external dose descriptors in order to decide on the most critical
effects.

Tables of risk characterisation for human health are presented in Appendix IV.

The exposure models primarily used for the estimation of inhalation exposure (TNsG
models) do not take into account the volatility of the substance. The inhalation exposure to
vapour in addition to aerosols has to be taken into account at product authorisation.
Sufficient ventilation and other organisational risk mitigation measures should be in use to
avoid vapour formation and exposure to values higher than the AEC for inhalation.

Equilibrium peracetic acid used in a variety of different product types for disinfection
purposes is composed of acetic acid, peracetic acid, hydrogen peroxide (25% in both
concentrated theoretical products) and water. After application of equilibrium peracetic acid
in the intended uses within PT1 through PT6, peracetic acid and hydrogen peroxide are the
relevant substances which have to be considered in the human health exposure assessment
and risk characterisation. For this reason, the risk characterisation was performed for both
peracetic acid and hydrogen peroxide, respectively. Since both peracetic acid and hydrogen
peroxide are highly reactive and degrade rapidly at the site of first contact with organic
material, assumptions made in the exposure assessment for the intended uses within PT1
through PT6 were identical for both substances. Only if the reference value for hydrogen
peroxide is exceeded that is noted in the conclusion texts.

Conclusion for industrial and professional uses

The exposure and accompanying risk assessments performed for industrial and professional
uses of peracetic acid as a disinfectant demonstrated that eye protection and protective
clothing is needed to protect against dermal exposure when handling concentrated products
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in mixing/loading and diluted formulations in concentrations over 0.1 % in the long-term
use.

For industrial uses, these exposure scenarios are relevant in disinfection of sewage/waste
waters (PT2), cleaning-in-place (CIP) in the pharmaceutical industry (PT2) and in the food
and beverage industry (PT4), automated spraying in closed systems in the food and
beverage industry (PT4), disinfection of equipment in the food and beverage industry by
dipping and immersion (PT4), disinfection of surfaces in industrial, public and health care
areas (PT2), disinfection of surfaces and equipment in food and feed areas by spraying and
foaming (PT4) and in-can preservation in the paper industry (PT6).

For professional uses, these exposure scenarios are relevant in hand disinfection in
hospitals, health and animal care areas and the food industry (PT1), laundry disinfection
(PT2), disinfection of equipment by dipping (PT3), disinfection of animal houses by
spraying/foaming/fogging (PT3), disinfection of boots and animal feet (i.e. hooves) in
footbaths (PT3), disinfection of milking parlours (PT4) and disinfection of animal drinking
water (PT5).

In hand disinfection (PT1), the application of 0.2 % solutions is not considered acceptable in
the long-term use due to potential local irritating effects, whereas the use of the more
diluted antiseptic foam (0.017%) is at acceptable level also in the long-term use. At product
authorisation, the concerns from the long-term use of in-use solutions above 0.1% should
be re-evaluated taking into account more recent or formulation specific data.

For inhalation exposure, there is a need for respiratory protection in mixing/loading steps in
all product types where concentrated products are handled, if vapour and aerosol formation
above AEC is not prevented by other organisational RMM. The same applies for
spraying/foaming and dipping scenarios (PT3, 4). The disinfected premises have to be well-
ventilated before re-entry. In other applications, sufficient ventilation and local exhaust
ventilation (LEV) should be used to avoid exposure over AEC.

Conclusion for non-professional users

Although peracetic acid solutions are not intended to be intentionally used by amateurs
and/or non-professionals within PT1 for hand disinfection, the application of the diluted
peracetic acid solution by this population cannot be excluded. Non-professionals/amateurs
would be exposed to identical in-use concentrations compared to professional users and
would, thus, experience the same dermal and inhalation exposure during application.
Consequently, the same models and assessment is used. Furthermore, it can be assumed
that use of the product by the general public will occur less frequently.

No mixing/loading is considered for non-professionals. As the peracetic acid concentration of
the application solution is at maximum 0.2 % it equals the dermal NOAEC value for short
and medium-term exposure and the dermal exposure can be considered to be at acceptable
level in non-regular use. For inhalation, the estimated exposure is lower than the AEC value
for peracetic acid. As a conclusion, non-professional exposure is considered to be at
acceptable level.

Conclusion for secondary exposure

After application of aqueous peracetic acid solutions, secondary exposure of humans upon
dermal or oral contact with treated surfaces or equipment is considered to be non-relevant.
The range of in-use dilutions is below the level of dermally irritating concentrations and
therefore no skin damage is possible. Secondly both peracetic acid and hydrogen peroxide
are highly unstable and will rapidly degrade at the site of first contact which effectively
reduces the possibility of any residual concentrations. Additionally, in applications of
peracetic acid solutions as a disinfectant in veterinary hygiene (PT3) and food and feeding
areas (PT4), treated equipment, pipework or installations are rinsed with water or left to dry
prior to further operations. Therefore, secondary human exposure to peracetic acid and
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hydrogen peroxide via food etc. is not considered to be relevant as both peracetic acid and
hydrogen peroxide degrade rapidly following application and no residues are expected in
foodstuffs. Subsequently, no MRL setting is required as peracetic acid is not persistent, no
systemic effects are observed and because of its high reactivity.

Inhalation is therefore considered the only relevant route of secondary exposure. Exposure
of bystanders/non-users present during cleaning and disinfection of hard surfaces by wiping
with flat mops or cleaning cloths (PT2) via the inhalation was demonstrated to be at
acceptable level and not to exceed the AEC of peracetic acid.

The secondary exposure of bystanders/non-users inadvertently entering sprayed or foamed
animal houses (PT3) via the inhalation route of exposure was demonstrated to be at
acceptable level. Instead, when entering animal houses disinfected by fogging and re-
opened for ventilation the acceptable inhalation exposure level may be exceeded (hydrogen
peroxide 152% of AEC; exposure to peracetic acid was acceptable, 76% of AEC). However,
this represents a worst-case scenario, as bystanders/non-users are not assumed to be
present during these operations which are to be performed by professionals and as the
residence time in this scenario is assumed to be of short duration only. Furthermore, the
importance of the ventilation, safe re-entry time and no-entry of bystanders is underlined in
the use instructions.

During the use of peracetic acid solutions for the disinfection of coating-colour and ultra-
filtrated pigment slurries (PT6) for the coating of papers in the dry end of a paper-mill,
degradation of peracetic acid in the slurries was demonstrated by measurements performed
in the slurry. Therefore, dermal exposure towards peracetic acid via treated/coated paper is
considered to be negligible.

In the application of peracetic acid as a disinfectant of animal drinking water, chronic
exposure of farm animals via treated water is possible. Based on the comparison of the
concentrations of peracetic acid administered to experimental animals via the drinking water
at concentrations ranging from 0.02 - 0.03 % peracetic acid (200 - 300 ppm or 200 -
300 mg peracetic acid/L) with the concentration in disinfected drinking water within PT5
(0.0025 %), no health risk for farm animals including their offspring is expected as
concentrations applied for the disinfection of animal drinking water within PT5 are well
below the no-adverse effect levels derived from available animal studies and the margin of
safety for farm animals is considered to be sufficient. Similarly, drinking water studies
performed with hydrogen peroxide in rats identified a NOAEL ranging from 0.1% to 0.6% in
drinking water which provides also a sufficient margin of safety with respect to the
hydrogen peroxide concentrations of 0.0042% applied for the disinfection of drinking water
of farm animals. Council Dir 2011/84/EU allows use of hydrogen peroxide in oral products
sold directly to consumers up to a maximum concentration of 0.1%. Products containing
greater than 0.1% and up to 6% hydrogen peroxide must be applied under the supervision
of a dental practitioner. Most importantly, the concentration of peracetic acid and hydrogen
peroxide in drinking water causing no adverse effects in the offspring of a rat teratology
study is also much higher than the concentration in drinking water for the intended use
within PT5 thereby substantiating a sufficient margin of safety for a more sensitive segment
of the animal population as well. In addition, the residual concentrations in the drinking
water are much lower than the applied concentrations as rapid degradation happens.

Conclusion for combined exposure

Based on the absence of systemic effects after exposure towards peracetic acid, it is
important to note in this context that the inhalation AEC values are not time-dependent and
relate to the concentrations of peracetic acid in the air, which do not cause sensory irritation
or corrosive effects. For this reason, only the highest inhalation exposure level is relevant
and the addition of exposure levels and the calculation of a combined inhalation exposure
during the different tasks are not relevant.
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2.2.2. Environmental Risk Assessment
2.2.2.1. Fate and distribution in the environment

Abiotic decomposition is a significant degradation route for peracetic acid. Depending on
environmental conditions, the abiotic decomposition can follow three different reactions:
spontaneous decomposition, metal catalysed decomposition and hydrolysis. Spontaneous
decomposition results in the formation of acetic acid and oxygen, while hydrolysis results in
acetic acid and hydrogen peroxide. Abiotic decomposition rate increases with increasing pH
and the role of hydrolysis become significant, when pH increases above 10.5.
Phototransformation in water is not a significant degradation route for peracetic acid. The
data for the phototransformation in air show that peracetic acid is not expected to persist in
the atmosphere.

Peracetic acid degrades rapidly under conditions, where organic matter and microbial
activity are present and it can be considered as readily biodegradable substance. DT50 for
biodegradation of peracetic acid in the sewage sludge is 3 minutes (at 20°C) and in effluent
water from a sewage treatment plant << 5 minutes. No reliable DT50 has been determined
for surface waters or soil. Peracetic acid is not expected to be persistent, because organic
substances and metal ions promoting the decomposition of peracetic acid are usually
available in natural environments.

The adsorption of peracetic acid to aerosol particles, the volatilisation from water into air
and the adsorption of peracetic acid to soil can be considered to be very low. Thus,
peracetic acid mainly distributes in the aqueous phase if released into the environment.

The measured log Kow of -0.60 (at pH 7) indicates negligible potential of bioconcentration
of peracetic acid in biota. Thus, peracetic acid is not expected to accumulate in organisms.

2.2.2.2. Effects assessment

In the acute aquatic tests, algae were found to be the most sensitive species with 72-h
EC50 of 0.16 mg PAA/L. Fish with the lowest 96-h LC50 of 1.1 mg PAA/L and daphnia with
the lowest 48-h EC50 of 0.73 mg PAA/L were less susceptible. The lowest available NOEC of
0.00069 mg PAA/L is for Zebra fish (Danio rerio) based on initial test concentrations, NOEC
for daphnia is 0.0121 mg PAA/L. PNECaquatic is 0.069 ug PAA/L and PNECmarine 0.0069
Hg PAA/L based on NOEC for fish. The assessment factors for PNECaquatic and PNECmarine
are 10 and 100, respectively.

The PNEC for sewage treatment plant micro-organisms is 0.051 mg/l based on an
assessment factor of 100. Acute terrestrial toxicity tests are available for earthworm, non-
target plants and soil micro-organisms. PNECterrestrial is 0.282 mg PAA/kg..: based on the
seedling emergence test with non-target plants (Brassica napus) with an assessment factor
of 1000. Birds and mammals are not anticipated to be directly exposed to peracetic acid,
thus risk assessment for bird and mammals is not considered necessary.

Aqueous products
Peracetic acid (CH3CO(O,)H) can be produced by reacting hydrogen peroxide (H,0,) with
acetic acid (CH3COOH) in aqueous solution. In this process, peracetic acid is not obtained as
a pure substance but typically in the form of aqueous equilibrium solutions containing
peracetic acid, acetic acid, hydrogen peroxide and water:

CH3;COOH + H,0, CH3CO(O2)H + H,0

The amount of peracetic acid in the equilibrium solution can range from 0.4%, or even
lower to 15 %, or higher. The equilibrium solution is the biocidal product which is placed on
the market.

Hydrogen peroxide is part of the aqueous product and as such can be regarded as a

potential second active substance in theoretical products 1 and 2 at a concentration of 25%
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and in antiseptic foam at a concentration of 1.24%. In the environmental exposure and risk
assessment the amount of hydrogen peroxide already present in the products is considered.
The environmental hazard assessment of hydrogen peroxide is presented in the hydrogen
peroxide CAR.

Acetic acid is equilibrium partner of peracetic acid and also a degradation product of
peracetic acid. Acetic acid is regarded to be a substance of no concern, because its presence
in the products does not trigger classification and labelling for the environment. In addition,
when tested as a separate substance acetic acid is less toxic than solution of peracetic acid.
Thus no separate exposure and risk assessment have been performed for acetic acid (see
DocllIB7.3).

2.2.2.3. PBT and POP assessment

Peracetic acid shows a very rapid biodegradation in sewage sludge with a DT50 of 3 minutes
(at 20°C). Therefore, peracetic acid does not fulfil the criteria for a persistent compound.
The measured log Kow of peracetic acid is —0.60 (at pH 7) indicating negligible potential of
bioconcentration in biota, thus the bioaccumulation criterion is not fulfilled. The toxic
endpoint is below the trigger of < 0.01 mg/L and thus the toxic criterion is fulfilled.
Peracetic is not a PBT substance, as it fulfils only one of the three criteria.

Peracetic acid does not fulfil criteria for being persistent organic pollutant (POP). In addition,
peracetic does not have potential for long-range transboundary atmospheric transport. The
vapour pressure of peracetic acid is above 1000 Pa (14.1 hPa, 20 °C) even though the
estimated atmospheric half-life (3.9 days) is more than two days given for persistent
organic pollutants (POP) as defined in the Annex D of the Stockholm Convention 2001.

2.2.2.4. EXposure assessment
Production
Emissions of peracetic acid into water are very limited, because any waste water is collected
and reconditioned in a neutralising facility. Also releases into the air are negligible as nearly
the whole production process is run in closed system.
Intended uses and emission routes in different PTs
PT 1: Hand disinfection in hospitals, health and animal care areas and food industry using
products which are not washed off the skin. A hospital was used as a representative facility.
The environmental emission evaluation is based on the assumption that the whole amount

consumed is released to the facility drain of the hospital.

PT 2a: Disinfection of sewage/ waste water (including municipal waste water) by
continuous dosing into the effluent stream of the STP.

PT 2b: Disinfection of surfaces in industrial premises, institutional and health care areas.
Emission estimation is based on the consumption and the release is to the sewage system.

PT 2c: CIP (Clean In Place) in the pharmaceutical and cosmetic industry similarly to PT4c.
PT 2e: Laundry disinfection in closed washing machines by professionals. Emissions to the
sewage system based on consumption are evaluated from the 'washing streets' use in
medical sector. The emissions are to the waste water and via sewage treatment plant to
surface water and further with sewage sludge application to soil.

PT 3a: Animal house disinfection by spraying. The application rates were used as a basis for
the emission estimation via application of liquid manure/ slurry to agricultural land.
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PT 3b/c: Animal house disinfection by foaming/fogging. The application rates were used as a
basis for the emission estimation via application of liquid manure/ slurry to agricultural land.

PT 3d: Disinfection of boots in footbaths in animal production. Emission estimation is based
on daily consumption and exposure is via STP or manure/ slurry.

PT 3e: Disinfection of animal’s feet. The emission is to the slurry/manure storage tank and
via application of manure/slurry to agricultural land or to STP.

PT 3f: Disinfection of equipment by dipping. Emission was assumed to be similar to PT3d, as
in both uses similar sized vats are used and the content is assumed to be emptied into to
the STP or manure/slurry storage tank.

PT 4a: Automated spraying in closed systems (aseptic filling of PET bottles, sterilisation of
crown corks, cheese moulds and food crates in the beverage/ food industry).

PT 4b: Disinfection of equipment in the food and beverage industry by dipping and
immersion .

PT 4c: CIP and disinfection of ion-exchangers in food and beverage industry.

For PT 4a/b/c processes the release from industrial uses of disinfectants in food and feed
areas is calculated on the basis of the annual use of disinfectants and the annual amount of
waste water in the standard sewage treatment plant, based on the fact that disinfection
measures using different application techniques such as CIP, automated spraying, foaming,
bottle rinsing, etc. take place on the same day. The residues from these different
disinfection measures end up in the same waste water collecting tank before release to the
sewer system.

PT 4d/e: Disinfection of surfaces and equipment by low pressure manual spraying/manual
application of foam in industrial kitchens and meat processing industry. Emission estimation
is based on consumption and the assumption that disinfectants are released to the facility
drain with rinsing water.

PT 4f: Disinfection of milking parlour system. Emission estimation is based on consumption
and the assumption that emission is to waste water and STP.

PT 5: Disinfection of animal drinking water evaluation is covered by PT3a.

PT 6: In-can preservation in the paper industry; disinfection of coating-colours and
pigments for the coating of papers in the dry end of a paper mill.

PEC in STP and aquatic compartment

Assessment of potential routes of entry into the environment shows that emission to
sewage system is the relevant route for the intended biocidal uses in PT1, PT2, PT4 and
PT6. Direct emissions of peracetic acid to surface water do not occur in any of the biocidal
uses evaluated.

Aqueous products: predicted environmental concentrations (PEC) in STP effluents ranged
from 0.0003 pg/L to 0.13 pg/L for peracetic acid and 0.07 pg/L to 26.7 ug/L for hydrogen
peroxide. After degradation in the STP, residual peracetic acid and hydrogen peroxide may
reach surface water. Consequently, PECs in surface water (river) were assumed to be
diluted 10-fold when entering the river. Peracetic acid and hydrogen peroxide in surface
water do not partition to suspended matter or sediment to any relevant extent, calculated
PECs in sediment ranged in general from 2.3 x 10® to 0.003 mg/kg and from 5.5 x 10° to
0.166 mg/kg, respectively.
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PEC in air

Peracetic acid and hydrogen peroxide might enter the atmosphere duet to volatilisation from
the STP and from disinfection of animal feet. The highest PEC in air was calculated to be
1.07 X
10°° mg/m? for peracetic acid and 5.3 x 10 mg/m? for hydrogen peroxide.

PEC in soil

No direct emissions to soil are expected following the biocidal uses of evaluated theoretical
peracetic acid products. Indirect emissions are in principle possible from disinfection in
animal housing (PT 3) and disinfection of animal drinking water (PT5), where residual
peracetic acid and hydrogen peroxide might be spread to soil with manure. However, low
amounts of peracetic acid and hydrogen peroxide are expected to remain in manure when
spread to soil, due to the very rapid degradation in manure with high microbial populations
and organic-matter content and the long storage times of manure before spreading to soil.
Indirect emissions to soil are also possible from uses in PT1-4 and PT6 via the application of
sewage sludge from the STP. Calculated PECs in soil ranged from 3.5 x 107*° to 2.06 x 10°
mg/kg for peracetic acid and from 9.4 x 10°® to 9.39 x 10> mg/kg for hydrogen peroxide.

2.2.2.5. Risk characterisation
Aqueous peracetic acid

Peracetic acid products contain in addition to peracetic acid also hydrogen peroxide as a
second active substance. The risks of two substances were evaluated separately and the
risk of the product according to the TNsG on Product Evaluation using PEC/PNEC summation
of active ingredients and substances of concern ((PEC/PNEC)yroquct = 2(PEC/PNEC)components) -

STP

In the STP all the individual PEC/PNEC ratios for peracetic acid and hydrogen peroxide and
also >(PEC/PNEC)components are below 0.01 indicating that there are no unacceptable risks to
micro-organisms involved in the biological processes of the sewage treatment plants from
the proposed uses of peracetic acid in theoretical products 1, 2 or antiseptic foam.

Aguatic compartments (including sediment)

All the individual PEC/PNEC for the aquatic compartment are below 1 except PT2a
(disinfection of the waste water) indicating that there are uses in PT1 - 6 where no
unacceptable risk for aquatic compartment is predicted (see table below).

Atmosphere
The exposure assessment showed that the emission of peracetic acid and hydrogen

peroxide to air is negligible. Consequently, air is not an environmental compartment of
concern.

Terrestrial compartment

All the estimated PEC/PNEC ratios are well below one indicating no unacceptable risk for soil
organisms from proposed uses of peracetic acid in theoretical products 1, 2 and antiseptic
foam in PT1 - 6. Other terrestrial organisms are not regarded to be exposed with the
proposed use pattern.

Groundwater

Predicted concentrations of peracetic acid and hydrogen peroxide in the porewater of

agricultural soil were 1 9 x 10° pg/l - 3.7 x 102 pg/l and 6.4 x 10™“ug/l - 0.10 pg/l,
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respectively. Thus, the risk for groundwater contamination by peracetic acid or hydrogen
peroxide above the trigger value of 0.1 pg/L as defined in directives 2006/118/EC and

98/83/EC is low.

Overview table of PEC/PNEC for PAA and hydrogen peroxide (aqueous solution). For the
groundwater a PEC (ug/l) is presented, since the use of PEC/trigger value -ratio is
unconvential for groundwater.

spraying in closed

Exposure scenario Peracetic Hydrogen >PEC/
acid peroxide PNEC
PEC/PNEC PEC/PNEC
PT1 - Hand disinfection |Surface water 0.0059 0.014 0.020
STP 8.0 x 107 3.88 x 10 |0.00047
Soil 2.31 x 107 |0.00186 0.00186
Groundwater 1.1 x10™ 0.0038
PT 2a - Sewage/ waste | Surface water 56.5 16.1 72.6
water treatment in a STP n.a. n.a. n.a.
labyrinth after STP Soil n.a. n.a. n.a.
- Standard Dilution Groundwater n.a. n.a. n.a.
factor of 10
PT 2b - Disinfection of Surface water 0.0143 0.017 0.031
surfaces in industrial, STP 1.9x 10™* 4.5 x 10 6.4 X
public and health care 10
areas Soil 5.56 x 1077 |0.004 0.004
Groundwater 2.6 x 10 0.008
PT 2 - CIP In the See PT See PT See PT
ngr:gzgeﬁgﬁiltgnd All compartments 4a/b/c 4a/blc 4a/blc
PT 2e - Laundry Surface water 0.075 0.084 0.159
disinfection in closed STP 1.0 x 103 2.3x1073 3.3 x
washing machines by 103
professionals Soil 2.9 x10° 0.0109 0.011
Groundwater 1.34 x 102 ]0.022
PT 3a/b/c - Disinfection |Surface water n.a. n.a. n.a.
of animal houses by STP n.a. n.a. n.a.
spraying/ Soil 5.0 x 10°° 0.000045 <0.000
foaming/fogging 1
Groundwater 1.0 x 10™° 6.0 x 10
PT 3d - Disinfection of Surface water 0.00046 0.00053 0.0010
boots STP 6.3 x10° 1.4 x 10° 2.0 x
10°
Soil 4.15 x 10° |0.000052 <0.000
1
Groundwater 9 x 10°° 6.4 x 10
PT 3e - Disinfection of Surface water 0.120 0.13 0.25
animal’s feet STP 1.6 x 103 3.5x 103 5.13x
10°
Soil 5.6 x 10°® 0.00072 0.00072
Groundwater 1.2 x 10 8.9 x 1073
PT 3f - Disinfection of All compartments See PT3d See PT3d See
equipment PT3d
PT 4a - Automated Surface water 0.083 0.062 0.15
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Exposure scenario Peracetic Hydrogen >PEC/
acid peroxide PNEC
PEC/PNEC PEC/PNEC

systems STP 1.1 x 103 1.7 x 1073 2.8 x

PT 4b - Disinfection of 103

equipment by dipping Soil 3.2x10° |0.015 0.015

and immersion

PT 4c - CIP and Groundwater 1.63 x 10° |0.035

disinfection of ion

exchangers

PT 4d - Low pressure Surface water 0.19 0.21 0.40

manual spraying STP 2.5x 103 5.7 x 1073 8.2 x

PT 4e - Manual 1073

application of foam Soil 7.23 x 10° ]0.052 0.052
Groundwater 3.7x10° |0.10

PT 4f - Disinfection of Surface water 0.0037 0.0046 0.0083

milking equipment STP 5.1 x 107 1.2 x 10" l.84x

10°

Soil 1.5 x10” 0.0012 0.0012
Groundwater 7.42 x 10 |0.0024

PT5 - Disinfection of All compartments n.a. n.a. n.a.

animal drinking water

PT6 - In can All compartments n.a. n.a. n.a.

preservatives

Potential for secondary poisoning of peracetic acid

The log Kow of -0.60 (at pH 7) for peracetic acid and the log Kow of -1.57 for hydrogen
peroxide indicate that both substances have a low potential for bioconcentration and
bioaccumulation. Moreover, peracetic acid and hydrogen peroxide dissipate rapidly in the
environment which is a further indication of their low accumulation potential.

Aggregated (environmental) exposure assessment for peracetic acid

According to Article 10(1) of BPD a cumulative risk assessment shall be performed where
relevant.

At the moment there is no regulatory interpretation how an identified unacceptable
cumulative risk should be taken into account when approving active substances, since for
approval one safe use is sufficient. Thus, approval of an active substance could not base on
the outcome of the aggregated risk assessment. However, it is important to bring out if a
potential cumulative risk is identified.

Aggregated environmental exposure assessment was performed for peracetic acid. For
hydrogen peroxide it was agreed at the WG V 2014 that aggregated risk assessment is not
regarded relevant due to the high reactivity of the substance.

For cumulative assessment between PTs emissions from disinfectant uses in PT1 and PT 2 to
STP are added up, since they are representing wide dispersive use pattern. These scenarios
are marked with "a" in the following table. In addition, there are possible overlapping
combinations of emissions to a same STP from wide dispersive uses and industrial, non-
dispersive uses. These non-dispersive scenarios are marked with "(a)". For the aggregated
assessment, a combination of wide dispersive uses and one industrial use at a time could be
selected, since it is unlikely that all possible industries are located in the same catchment
area. However, only a worst case Elocal of PT4 (0.025 kg/d) was used in this assessment.
In addition, no possible overlapping emissions into the same STP were identified between
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PTs 1-5 and PT6, because the capacity of STP in PT 1-5 scenarios is 2000 m®/d and in PT6
scenarios 5000 m®/d. Between PT 6 and PT 12 a potential overlapping emission is possible,
since the dry-end and wet-end operations in paper production might be discharging into the
same STP (5000 m3/d). However, the measurements performed in the coating colour and
ultra-filtrated pigment slurries demonstrated degradation of peracetic acid and hydrogen
peroxide in PT6. Therefore, there is no concern for cumulative environmental risks for
peracetic acid or hydrogen peroxide when concerning PT 6 and PT12.

Summary of local emissions of peracetic acid and their relevance for cumulative risk

assessment within PT and between PTs.

Elocal (kg/d)
considering

. . Relevance Relevance
Product Type/Scenario ;:Inegrl'-:dsaet‘::enr within PT between PTs
system
PT1
Hand disinfection 0.0008 kg/d a
PT 2
Laundry disinfection in closed washing % a
machines (professional use) 0.010 kg/d
Laundry disinfection in closed washing % a
machine (private use) 0.00087 kg/d
Disinfection of surfaces in industrial, X a
public and health care areas 0.00192 kg/d
CIP in the pharmaceutical and cosmetic | 0.011 kg/d N
industry
Disinfection of medical equipment by X
dipping 0.016 kg/d
PT 3
Disinfection of boots 6.2 x 107 kg X
Disinfection of animal’s feet 0.016 kg/d X
Disinfection of equipment 6.2 x 10 kg/d X
PT 4
Automated spraying in closed systems
DISII’]_feCtIOI’]. of equipment by dipping 0.011 kg/d " (a)
and immersion
CIP and disinfection of ion exchangers
Low pressure manual spraying
Manual application of foam 0.025 kg/d X @
Disinfection of milking equipment 0.0005 kg/d X €Y

Summary of PECs for aggregated assessment within PTs (PT2, PT3 and PT4) and between

PTs (wide dispersive uses from PT1 and PT2 and the worst case from PT4)
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Elocal PECstp PECaquatc PECsoi PECgw
kg/d mg/I| ug/| mg/kg g/l
Within PTs
PT 2 0.040 0.207 0.0207 3.3x10° [0.005
PT 3 0.016 0.083 0.008 1.31 x 10° | 0.002
PT 4 0.037 0.191 0.019 3.0x10° |0.005
Between PTs
PT1, PT2, PT4 | 0.039 | 0.202 | 0.020 |3.2x10° [0.005

Summary of PEC/PNECs for aggregated assessment within PTs (PT2, PT3 and PT4) and
between PTs (wide dispersive uses from PT1 and PT2 and the worst case from PT4)

Elocal PEC/PNECsr | PEC/PNECquatic | PEC/PNECi
(kg/d)
PT 2 0.040 0.004 0.30 1.2 x 10™°
PT 3 0.016 0.002 0.12 4.7 x 10°®
PT 4 0.037 0.004 0.28 1.1 x 107°
PT1, PT2, PT4 | 0.039 0.004 0.29 1.1 x 10™°

Highest PEC/PNEC values are found in aquatic compartment (see table above), and many
of the risks ratio values are very low, thus there is no high concerns for cumulative
environmental risks for peracetic acid.

2.2.3. Assessment of endocrine disruptor properties
Peracetic acid is not included in the Commission Staff Working Document on implementation
of the '‘Community Strategy for Endocrine Disrupters’' - a range of substances suspected of
interfering with the hormone systems of humans and wildlife (COM (1999) 706)). There is

no evidence of any endocrine disruption potential in the human health or ecotoxicological
studies presented in the dossier.

2.3. Overall conclusions
The outcome of the assessment for Peracetic acid in product-types 1-6 is specified in the
BPC opinions following discussions at the 10" and adoption at the 12™ meeting of the
Biocidal Products Committee (BPC). The BPC opinions are available from the ECHA website.

2.4. List of endpoints

The most important endpoints, as identified during the evaluation process, are listed in
Appendix I.
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Appendix I: List of endpoints

Chapter 1: Identity, Physical and Chemical Properties, Classification
and Labelling

Active substance (ISO Common Name) Peracetic acid

Product-type Bactericide, fungicide and virucide
Identity

Chemical name (IUPAC) Peroxyethanoic acid

Chemical name (CA) Peracetic acid

CAS No 79-21-0

EC No 201-186-8

Other substance No. None available

Minimum purity of the active substance | Pure peracetic acid does neither exist

as manufactured (g/kg or g/l) commercially nor is it an intermediate in the
production of peracetic acid products.
Furthermore, any attempt to produce pure
peracetic acid would be prevented by the
explosion risks of such a compound.

Peracetic acid is produced by reacting
hydrogen peroxide (H,O,) with acetic acid in
aqueous solution. In this process, peracetic
acid is not obtained as a pure substance but
in the form of aqueous solutions containing
peracetic acid, acetic acid, hydrogen
peroxide and water. The peracetic acid
content in existing aqueous equilibrium
solutions (products) can be as low as < 0.1%
or as high as > 15% (w/w). The equilibrium
solution is typically the biocidal product
which is placed on the market.

The specifications are based on the starting
materials acetic acid and hydrogen peroxide.
The specification of (starting material) acetic
acid is as in accordance to Regulation
231/2012. The minimum purity of acetic acid
is >99.8%

For (starting material) hydrogen peroxide the
specification is as in the Hydrogen peroxide
CAR in PTs 1-6, and the purity/contents in
aqueous solution is 35% - 69.9%, as in
Regulation (EU) 2015/1730.

Concentrated (non-equilibrium) PAA

From equilibrium solutions of PAA, non-
equilibrium PAA (with only minor amounts of
acetic acid and hydrogen peroxide) can be
produced by vacuum distillation. The current
risk assessment does not cover formulations
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Identity of relevant impurities and
additives (substances of concern) in the
active substance as manufactured (g/kg)

Molecular formula
Molecular mass

Structural formula

Physical and chemical properties

Melting point (state purity)

Boiling point (state purity)

Temperature of decomposition

containing higher than 15 % PAA
concentrations.

Because the pure active substance is not
available, the impurities and additives are
not applicable for the active substance
peracetic acid.

The maximum impurities of acetic acid are in
accordance to Regulation 231/2012.

The maximum impurities of hydrogen
peroxide are as defined in the CAR for HP
PTs1-6, including total impurities of 0.2%
(w/w), and max limits for heavy metals Hg,
Cd, As, Pb. The confidential identity
document in HP CAR contains other
confidential information.

The technical active substance peracetic acid
contains also sulphuric acid (max 10 g/kg) as
a catalyzer and 1-hydroxyethane-1,1-
diphosphonic acid (HEDP) (max 14 g/kg) and
dipicolinic acid (max 1.6 g/kg) in aqueous
solution, as stabilizers.

C2H403

76.05 g/mol

O
[

The melting points of 5% equilibrium
solutions are in the range of -26°C to -30°C.

The melting points of 15% equilibrium
solutions are in the range of -30°C to -50°C.

The melting point of the representative
“Peracetic acid 15%" is -73°C.

The melting point of the pure PAA is 0°C.

The boiling points of 5% equilibrium
solutions are in the range of 99°C to 105°C.

The boiling points of 15% equilibrium
solutions are above 100°C.

For neat PAA, a boiling point of 110°C at 760
mmHg was calculated.

The boiling point of the representative
“Peracetic acid 15%" is 105°C.

Decomposition of PAA can be initiated by
high temperatures, high pH and
contamination with metal catalysts such as
copper, iron, and chromium, and
incompatible organic materials. The
decomposition of PAA is strongly exothermic,
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Appearance (state purity)
Relative density (state purity)

Surface tension

Vapour pressure Pa, state

temperature)

(in

Henry’s law constant (Pa m*® mol ™)

Solubility in water (g/l or mg/l, state
temperature)

Solubility in organic solvents (in g/l or
mg/l, state temperature)

Stability in organic solvents used in
biocidal products including relevant
breakdown products

Partition coefficient (log Pow) (state
temperature)

liberating large volume of oxygen gas.

Clear, colorless liquid (all PAA solutions)

D?°, = 1.1535 (15% equilibrium product
“PEROXYACETIC ACID 15%")

D%°, = 1.1284 (5% equilibrium product
“PEROXYACETIC ACID 5%")

54.0 mN/m at 20°C (ring method, 5%
equilibrium product "PEROXYACETIC ACID
5%")

47.7 mN/m at 20°C (ring method, 15%
equilibrium product "PEROXYACETIC ACID
15%")

This indicates that PAA does not need to be
regarded as surface active, because only
substances exhibiting a surface tension < 60
mN/m when tested at a concentration of
0.1% are regarded as surface active.

Poecy = 14.1 hPa

The overall vapour pressure of the
representative product “Peracetic acid 15%"”
is 17 hPa.

0.217 Pa m®mol™.

Completely miscible with water at any ratio

Solubility at 25°C (15% equilibrium
product "PEROXYACETIC ACID 15%"):

n-Heptane: < 10 g/l
p-Xylene: < 10 g/I
1,2-Dichloroethane: < 10 g/l
Propan-2-ol: > 500 g/I
Acetone: > 500 g/I

Ethyl acetate: 20-25 g/I

Not applicable: Peracetic acid is not

formulated with organic solvents.

pH 5 : -0.46 (temperature not
indicated)
pH 7 : -0.60 (temperature not
indicated)
pH 9 : -0.66 (temperature not
indicated)

QSAR calculation: logP, = -0.23 at pH 5, -
0.26 atpH 7 and -1.2 atpH 9
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Hydrolytic stability (DTs) (state pH and
temperature)

Dissociation constant

UV/VIS absorption (max.) (if absorption
> 290 nm state ¢ at wavelength)

Photostability (DTsg) (aqueous, sunlight,
state pH)

Quantum yield of direct
phototransformation in water at ¥ > 290
nm

Flammability

Explosive properties

Classification and proposed labelling

with regard to physical/chemical data

Determined for an initial TS concentration
(Cp) of 0.001 mol PAA/L (95 ppm):

pH 4 : 46.7 hours (at 25°C)
pH 7 : 31.7 hours (at 25°C)
pH 9 : 3.6 hours (at 25°C)

pKs = 8.2 (literature data)

pKa = 8.24 (determined using 15%
equilibrium product “PEROXYACETIC ACID
15%")

The UV-VIS spectra at pH <2, 7 and =>12
showed no absorption maxima.

No study on phototransformation of peracetic
acid was conducted. Peracetic acid does not
absorb light in the visible wavelength range.

Not applicable because of lack of absorption
of light in the visible wavelength range

15% equilibrium product "PEROXYACETIC
ACID 15%": Auto-ignition temperature:
280 °C

5% equilibrium product "“PEROXYACETIC
ACID 5%"”: Auto-ignition temperature:
435 °C

According to information, which has not been
confirmed, in concentrated solutions the
flashpoint can be lower than 60 °C.

5% and 15% equilibrium products
(“"PEROXYACETIC ACID 5% and 15%"): not
explosive (no mechanical and thermal
sensitivity).

Pure or highly concentrated stabilized PAA
may form explosive vapour/air mixtures
above 40.5 °C. Detailed explosive limits are
unknown in the literature.

Under CLP, explosive property determination
as described for the hazard class 'explosives’
needs not to be conducted for organic
peroxides.

Current classification of peracetic acid
according to Regulation 1272/2008:
Flam. Liq. 3; H226 Flammable liquid and
vapour

Org. Perox. D ****; H242 Heating may
cause a fire

Pictogram:

GHS02

Current classification of peracetic acid
according to Directive 67/548/EEC:
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with regard to toxicological data

with regard to fate and behaviour data

with regard to ecotoxicological data

Chapter 2:Methods of Analysis

O; R7 May cause fire
R10 Flammable

Current classification of peracetic acid
according to Regulation 1272/2008:
Acute Tox. 4 *; H332 Harmful if inhaled
Acute Tox. 4 *; H312 Harmful in contact with
skin

Acute Tox. 4 *; H302 Harmful if swallowed
Skin Corr. 1A; H314 Causes severe skin
burns and eye damage

STOT SE 3; H335 May cause respiratory
irritation

Specific Concentration Limits:

STOT SE 3; H335: C = 1%

Pictograms:

GHSO05, GHSO07

Signal Word Code:

Danger

Current classification of peracetic acid
according to Directive 67 /548 /EEC:

C; R35 Causes severe burns

Xn; R20/21/22 Harmful by inhalation, in
contact with skin and if swallowed
Concentration Limits:

Xn; R20/21/22: C > 10 %
C,R35:C=210%

C;R34: 5% <C<10%

Xi; R36/37/38: 1 % < C<5%

No classification

Current classification of peracetic acid
according to Regulation 1272/2008:
Aquatic Acute 1; H400 Very toxic to aquatic
life

Pictogram:

GHS09

Current classification of peracetic acid
according to Directive 67 /548 /EEC:

N; R50: very toxic to aquatic organisms

Analytical methods for the active substance

Technical active substance (principle of
method)

Peracetic acid and hydrogen peroxide:
Titration method. Peracetic acid: The sample
is diluted in a solution of potassium iodide
and an organic solvent at -10 °C. The
liberated iodine is titrated with a sodium
thiosulphate solution. Using these conditions,
the hydrogen peroxide reacts very slowly
with the iodide. If the titration is performed
quickly, no significant interference from
hydrogen peroxide occurs.

Hydrogen peroxide: The sample is dissolved
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Impurities in technical active substance
(principle of method)

Analytical methods for residues

Soil (principle of method and LOQ)

Air (principle of method and LOQ)

in diluted sulphuric acid and cooled with ice.
The hydrogen peroxide is titrated with ceric
sulphate solution using ferroin as indicator.

Acetic acid: Titration method. The sample to
be analyzed is dissolved in deionized water
and potentiometrically titrated with sodium
hydroxide. The potential change is detected
with the help of a single-rod pH electrode.
Full validation will be required.

Sulphuric acid: lon chromatography: The
sample is diluted with Millipore water and fed
into the chromatographic system. By means
of an anion exchanger, the sulfate is
separated from the matrix components and
detected via its conductivity. Quantification is
based on the method of external standard
calibration.

1-Hydroxyethane-1,1-diphosphonic acid
(HEDP): lon chromatography. By means of
an anion exchange column, HEDP is
separated from other components. After the
separation, the phosphonates are oxidized in
a first reaction step to orthophosphate. In a
second step, the reagent vanadate-
molybdate is added. As a reaction result,
yellow phosphovanadomolybdic acid forms
which is detected at 410 nm in the UV-VIS
range. Quantification is based on the method
of external standard calibration. Full
validation of stabilizers will be required.

Applicant’s justification for non-submission of
data for analytical method for soil is
acceptable, because absorption to sediment
is not likely to occur due to the physico-
chemical properties of peracetic acid and
rapid degradation in contact with organic
material

Reverse-phase HPLC with UV detection .

A special sampling device was developed for
the simultaneous sampling of peracetic acid
and hydrogen peroxide in air. The device
consists of a set of quartz fibre filters
impregnated with titanium oxysulfate, to
sample hydrogen peroxide (cassette) and a
tube filled with basic silica gel impregnated
with MTSO. Air samples are first directed
through the titanium oxysulfate impregnated
filters and then through the MTSO
impregnated silica gel.

The filters impregnated with titanium
oxysulfate sample hydrogen peroxide. The
flow rate has to be chosen high enough so
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Water (principle of method and LOQ)

Body fluids and tissues (principle of
method and LOQ)

Food/feed of plant origin (principle of
method and LOQ for methods for
monitoring purposes)

Food/feed of animal origin (principle of
method and LOQ for methods for
monitoring purposes)

that the PAA could pass the titanium
oxysulfate soaked filter without reaction. PAA
is sampled by the MTSO impregnated silica
gel under formation of MTSO. Immediately
after sampling, the cassettes are desorbed
with 5 — 10 mL of molar sulphuric acid. The
solution is made up to 10 mL and analysed
by reverse-phase column and UV-detection
at 224 nm. Hydrogen peroxide is quantified
via the titanium peroxysulfate by molecular
absorption spectrometry.

LOQ: 0.00072 mg/L (0.23 ppm) (peracetic
acid), 0.32 ppm (hydrogen peroxide)

Reverse-phase HPLC with UV detection . The
amount of PAA is determined by oxidation of
methyl-p-tolyl-sulfide (MTS) to methyl-p-
tolyl-sulfoxide (MTSO), which is stable in a
solution for several days. The amount of MTS
in a solution must be at least twice as much
as the expected PAA amount to ensure a
quantitative reaction. MTSO is determined by
reversed phase HPLC with UV detection.

H202 is enzymatically reduced with
peroxidase in the presence of 4-amino-
antipyrine and phenol. Under these
conditions 4-(benzoquinone-mono-imino)-
phenoxon is formed, a red complex molecule
which is quantified photometrically at

505 nm.

LOQ: 0.02 ppm (peracetic acid)

Reverse-phase HPLC with UV detection . The
amount of PAA is determined after oxidation
of methyl-p-tolyl-sulfide (MTS) to methyl-p-
tolyl-sulfoxide (MTSO), which is stable in a
solution for several days. The amount of MTS
in a solution must be at least twice as much
as the expected PAA amount to ensure a
quantitative reaction. MTSO is determined by
reversed phase HPLC with UV detection.

LOQ: 0.02 ppm (peracetic acid)

Applicant’s justification for non-submission of
data for analytical method for residues in/on
food or feedstuffs and other products where
relevant is acceptable due to the properties
of peracetic acid (highly unstable and rapid
degradation upon contact with organic
matter).

Applicant's justification for non-submission of
data for analytical method for residues in/on
food or feedstuffs and other products where
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Chapter 3:Impact on Human Health

relevant is acceptable due to the properties
of peracetic acid (highly unstable and rapid
degradation upon contact with organic
matter).

Absorption, distribution, metabolism and excretion in mammals

Rate and extent of oral absorption:

Rate and extent of dermal absorption for
the active substance:

Rate and extent of dermal absorption for
the representative product(s):

Distribution:

Potential for accumulation:

Rate and extent of excretion:

Toxicologically significant metabolite(s)

Acute toxicity
Rat LDgq oral

Rabbit LDsy dermal

Rat LCsq inhalation

Skin irritation

Eye irritation

Not determined, 100% as a default.

Not determined, 100% as a default.

Not determined, 100% as a default.

20 % of radio-activity tissue-bound with
highest levels found in liver, gastro-intestinal
tract and exposed skin

No evidence for bioaccumulation

- approx. 30 - 60 % of the applied dose
recovered as CO, after 72 hours with the
majority formed after 24 hours; an initial lag
phase of approx. 1 hour evident

- about 17 % of given radioactivity excreted
via the urine after 72 hours; majority of
urinary excretion occurred after 24 hours

- about 4 - 5 % of given radioactivity
excreted via the faeces and 17 % via urine
after 72 hours; majority of faecal excretion
occurred after 24 hours

None

1020 mg/kg; (Acute Tox. 4 *, H302; Xn,
R22)

85 mg/kg (100% PAA) (Acute Tox. 3; H301)

1147 mg/kg; (Acute Tox. 4 *, H312; Xn,
R21)

56.1 mg/kg (100% PAA) (Acute Tox. 2;
H310)

1 mg/L < LC50 < 5 mg/L; (Acute Tox.4 *,
H332; Xn, R20)

LC50 0.204 mg/l (100% PAA) (Acute Tox. 2;
H330)

Corrosive; (Skin Corr. 1A, H314; C, R35)

Corrosive (severe damage to the eyes) ;
(Skin Corr. 1A H314; Xi, R41)
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Skin sensitization (test method used and
result)

Repeated dose toxicity

Species/ target / critical effect

Lowest relevant oral NOAEL / LOAEL

Lowest relevant dermal NOAEL / LOAEL

Lowest relevant inhalation NOAEL /

LOAEL

Genotoxicity

Carcinogenicity

Species/type of tumour

lowest dose with tumours

Reproductive toxicity

Species/ Reproduction target / critical
effect

Non-sensitising (GPMT)

Rat (oral): local irritation in stomach/gastro-
intestinal-tract, no systemic effects

90-days gavage study in rats NOAEL 15
mg/kg bw/day corresponding to 0.055% PAA

Not established

No study required for this endpoint for
animal welfare reasons and owing to the
intrinsic properties of PAA (primary local
irritation/corrosion at the site of first contact
and absence of systemic effects/systemic
availability)

In vitro: Positive results in in vitro
cytogenetic assay (chromosome aberrations)
in human lymphocytes. Negative results in
Ames test, gene mutation assay in
mammalian cells, negative/equivocal in vitro
chromosome aberration assay with Chinese
hamster lung fibroblasts

In vivo: Equivocal in three micronucleus
tests and in vivo UDS. The biological
meaning of any result from the in vivo
studies is questionable in view of uncertainty
of the availability of the test substance in the
target organ.

Weight of evidence indicates no concern of
mutagenic / genotoxic potential

No study required for this endpoint for
animal welfare reasons and owing to the
intrinsic properties of PAA (primary local
irritation/corrosion at the site of first contact
and absence of systemic effects/systemic
availability)

No concern of mutagenic / genotoxic
potential.

Site of contact carcinogenicity not tested.

n.a.

No indication of reproductive toxicity in 90-
days oral and continuous breeding studies

In the absence of both teratogenic effect and
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Lowest relevant reproductive NOAEL /
LOAEL

Species/Developmental target / critical
effect

Developmental toxicity

Lowest relevant developmental NOAEL /
LOAEL

Neurotoxicity / Delayed neurotoxicity

Species/ target/critical effect

Lowest relevant developmental NOAEL /
LOAEL.

Other toxicological studies

Toxic effects on livestock and pets

findings on reproductive organs in repeated
dose toxicity studies, no study is required for
this particular endpoint for animal welfare
reasons and owing to the intrinsic properties
of PAA (primary local irritation/corrosion at
the site of first contact and absence of
systemic effects/systemic availability)

n.a.
Rat:

maternal effects: reductions in body weight,
body weight gain
developmental effects: impairment  of
ossification (bones missing or

poor/hypertrophic ossification)

Maternal: 12.5 mg PAA/kg bw/d
Developmental: 12.5 mg PAA/kg bw/d

No indicative signs from acute and repeated
dose studies; no structural alerts

n.a.

Not required since the mode of action of PAA
is known, i.e. the primary toxicological effect
(local irritation/corrosion) which is not
specific to any particular mammalian species
or organ/tissue but is limited to the site of
first contact.

PAA is not systemically available in the body
beyond the site of first contact due to rapid
breakdown to the physiological metabolites
hydrogen peroxide, water, oxygen and acetic
acid

The toxicity of Peracetic acid has been
investigated and it has been shown not to be
mutagenic or teratogenic.

In the summary report of the Committee for
Veterinary Medicinal Products (CVMP) on
Peracetic acid (EMEA/MRL/060/96-FINAL,
Doc. No. 983-001), PAA is admitted for use
in livestock animals and that there is no need
to establish an MRL for PAA.
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Studies related to the exposure of the
a.s. to humans

Food and feeding stuffs

Other tests related to exposure of the
a.s. to human considered to be
necessary

Tests to assess toxic effects from
metabolites of treated plants

Not required since the mode of action of PAA
is known, i.e. the primary toxicological effect
(local irritation/corrosion) which is not
specific to any particular mammalian species
or organ/tissue but is limited to the site of
first contact.

PAA is not systemically available in the body
beyond the site of first contact due to rapid
breakdown to the physiological metabolites
hydrogen peroxide, water, oxygen and acetic
acid. These degradation products will form in
any species and no other pathways of
degradation occur.

No degradation pathways other than those
known from animal studies are expected to
occur. Thus, PAA will not be transformed to
further substances which were not observed
and assessed in the available mammalian
toxicity studies.

Peracetic acid (PAA) is not intended to be
used in or on food or feeding stuff. In uses,
however, where residues on food stuff
packaging material cannot be excluded, no
safety concern for does exist since PAA is
rapidly degraded to the physiological
metabolites hydrogen peroxide, oxygen and
acetic acid.

Based on the evaluation of and the
conclusions made by the Scientific Panel on
food additives, flavourings, processing aids
and materials in contact with food, possible
residues of PAA on food and feeding stuff are
not considered to be associated with a safety
concern.

No other tests related to the exposure of the
active substance to humans for the purpose
of performing reliable human health risk
assessments studies necessary. The
proposed biocidal products are sufficiently
covered by the aforementioned tests. There
are no endpoints of concern which would
require further testing.

Peracetic acid is not used in products for
action against plants.

Therefore, no tests to assess toxic effects of
metabolites from treated plants are required.
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Mechanistic studies

Further human health related studies

Medical data

Medical surveillance data on
manufacturing plant personnel

Based upon the known mode of action of
peracetic acid, no mechanistic studies are
required. The toxicity of PAA is due to its
locally irritating properties, i.e.
decomposition to hydrogen peroxide, oxygen
and acetic acid. After contact with organs
and tissues, hydrogen peroxide will undergo
decomposition into water and oxygen.

The primary toxicological effect (local
irritation) is not specific to any particular
mammalian species or organ/tissue but is
limited to the site of first contact.

PAA is not systemically available in the body
beyond the site of first contact due to rapid
breakdown to the physiological metabolites
hydrogen peroxide, water, oxygen and acetic
acid. Acetic acid is introduced in the C2-pool
or further metabolised via physiological
pathways to carbon dioxide and water. All
occurring metabolites are rapidly eliminated
and do not bioaccumulate.

In view of the known mode of action and
considering results of available mammalian
toxicity studies, no further human health-
related studies are required.

No data available
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Direct observations, e.g. clinical cases,
poisoning incidents

1: The cytotoxic and irritating potential of
peracetic acid in humans used as a
disinfectant for hand washing procedures
applied by surgeons was investigated. Three
of 15 surgeons developed immediately
erythema and 6 of 15 surgeons developed
dermatosis of the hands after 7 days
following daily soaping, brushing and
disinfection of skin with PAA at a
concentration of 0.5 %. PAA applied as
Wofasteril caused dermal irritation reactions
in a third of health care workers.

2: Several recommendations were made
to allow a safe handling with concentrated
PAA solutions:

- wearing protective gloves and protective
glasses for diluting concentrated PAA

- dilutions should be made in a ventilated
room

- for spray application of dilutions for
disinfection purposes a respirator should be
used.

3: Effects of diluted PAA solutions used as
an aerosol (0.8 % PAA) as a disinfectant for
human skin (0.08 or 0.2 % PAA) and for the
treatment of a recurrent, pruritic epidermitis
(0.1 % PAA):

- irritation of the respiratory tract,
lachrimation, salivation, increased nasal
discharge and partly temporal loss of
olfactory senses (0.8 % PAA)

- slight skin desquamation after 1 or 2 days
without hypersensitivity (0.2 % PAA)

- daily skin disinfection for 3 years using
solutions of 0.2 % PAA mixed with alcohol
did not cause any adverse effects

- temporarily reduced skin roughness after 1
day. The hands appeared slippery when wet,
smooth and well-manicured (0.2 % PAA)

- treatment of a recurrent, pruritic
epidermitis using a 0.1 % PAA successful

- Concentrations of 0.2 % peracetic acid can
be considered as non to only slightly
irritating to skin.

4: After a Patch test with dilutions of 1:33
(1500 mg/L PAA), 1:20 (2500 mg/L PAA)
and 1:15 (3500 mg/L according to
publication, correct value should be 3300
mg/L) it was concluded that up to 2500 mg/L
PAA (corresponding to an about 0.25 %
solution) is non-irritant. At 3300 mg/L PAA
(corresponding to an about 0.33 % solution)
is a mild irritant.
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Health records, both form industry and The Persteril dilution containing 0.2 % PAA
any other sources was well tolerated by the 20 volunteers. The
concentration of 0.2 % PAA is sufficient for
eradication of pyogenic staphylococci and
97 % reduction of residual flora on the hand
within 3 minutes. PAA does not have a
residual effect. Solutions of PAA with
concentrations of 0.2 % do not damage the
skin.

Epidemiological studies on the general No data available
population

Diagnosis of poisoning including specific No data available
signs of poisoning and clinical tests

Sensitization/allergenicity observations The cases of two subjects who developed
cough wheezing and shortness of breath
after being exposed to PAA-hydrogen
peroxide (PAA-HP) vapours are investigated.
The main symptoms observed were
rhinorrhoea, conjunctivitis, continuous
cough, breathlessness and chest tightness
appeared after several hours of exposure to
PAA-HP vapours and improved after removal
from exposure. It was concluded that
symptoms in these subjects were generated
by an irritant mechanism and occupational
prolonged exposure to vapours of PAA-HP
mixtures caused symptoms which were the
consequence of a sustained irritation process
rather than a real asthmatic reaction.

Specific treatment in case of an accident | Basic aid: decontamination and symptomatic
or poisoning: first aid measures and treatment is warranted. No specific antidote
medical treatment is known.

Eves: In case of contact with eyes rinse
thoroughly with water. Contact a physician
immediately.

Skin: Remove contaminated clothes. Wash
affected body areas carefully with plenty of
water and soap.

Ingestion: Rinse out mouth and give plenty
of water to drink. Do not induce vomiting.
Inhalation: Ensure supply of fresh air.
Contact a physician as necessary.

Prognosis following poisoning Depending on severity of effects

Summary Value Study Safety
factor

Peracetic acid:

ADI (acceptable daily intake, external n.a.; PAA does | - -
long-term reference dose) not cause
systemic effects

AEL short-term/medium-term/long-term | n.a.; PAA does | - -
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NOAEC dermal

AEC inhalation

ARfD (acute reference dose)

Reference value for inhalation (proposed
OEL)

Reference value for dermal absorption
concerning the active substance:

Reference value for dermal absorption
concerning the representative
product(s)*:

Hydrogen peroxide:

Skin irritating threshold

AEC inhalation

Acceptable exposure scenarios (for method of calculation, please refer to Appendix IV)

not cause
systemic effects

0.2% for Human
short/medium volunteer
term study
0.1% for long- rabbit one
term year study
0.5 mg/m?* Human data .16
(0.16 ppm) (NOAEC 0.5
ppm)

n.a.; PAA does
not cause
systemic effects

100% as a -

default

100% as a -

default

35% classification
limit for
irritation

1.25 mg/m?® NOAEC in 90-
day inhalation
rat study

Professional users

Production of active substance:

No risk characterisation is made.

Formulation of biocidal product

No risk characterisation is made.
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Intended uses PT1 Hand disinfection: PPE in mixing & loading (goggles
+ skin protection), application acceptable at
concentration of < 0.2% in the short and medium term
use, and < 0.1% in long-term use (dermal NOAEC).

PT2a) Disinfection of sewage/ waste water (including
municipal waste water): PPE in mixing & loading
(goggles + skin protection +RPE if insufficient
ventilation)

PT2b) Disinfection of surfaces in industrial, public and
health care areas: PPE (goggles + skin protection +RPE
if insufficient ventilation)

PT2c) CIP in the pharmaceutical and cosmetic industry:
PPE in mixing & loading (goggles + skin protection +RPE
if insufficient ventilation)

PT2d) Laundry disinfection in closed washing machines:
PPE (goggles + skin protection +RPE if insufficient
ventilation)

PT3a) Disinfection of animal houses by low-pressure
manual spraying: PPE (goggles + skin protection +RPE)

PT3b) Disinfection of animal houses by foaming: PPE
(goggles + skin protection + RPE)

PT3c) Disinfection of animal houses by fogging: PPE
(goggles + skin protection + +RPE if insufficient
ventilation)

PT3d) Disinfection of boots in footbaths in animal
production: PPE (goggles + skin protection)

PT3e) Disinfection of animal feet (hoof disinfection): PPE
(goggles + skin protection)

PT3f) Disinfection of equipment by dipping: PPE
(goggles + skin protection +RPE if insufficient
ventilation)

PT4a) Automated spraying in closed system (aseptic
filling of PET bottles, sterilisation of crown corks, cheese
moulds and food crates in the beverage/ food industry):
PPE (goggles + skin protection + +RPE if insufficient
ventilation)

PT4b) Disinfection of equipment in the food and
beverage industry by dipping and immersion: PPE
(goggles + skin protection +RPE if insufficient
ventilation)

PT4c) CIP and disinfection of ion-exchangers in the food
and beverage industry: PPE (goggles + skin protection
+RPE if insufficient ventilation)

PT4d) Disinfection of surfaces and equipment by low
pressure manual spraying: PPE (goggles + skin
protection + RPE)

PT4e) Disinfection of surfaces by foaming: PPE (goggles
+ skin protection + RPE)

PT4f) Disinfection of milking parlours: PPE (goggles +
skin protection +RPE if insufficient ventilation)

PT5 Disinfection of animal drinking water: PPE (goggles
+ skin protection +RPE if insufficient ventilation)

PT6 In-can preservation in the paper industry: PPE
(goggles + skin protection +RPE if insufficient
ventilation)
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Bystander/non-user secondary inhalation exposure
during cleaning/disinfection of surfaces (PT2)

November 2015

Bystander/non-user secondary inhalation exposure after
spraying, foaming and fogging of animal houses (PT3)

Consumer secondary dermal exposure via coated paper

Secondary oral exposure of farm animals via disinfected
animal drinking water

Non-professional users:

Intended uses

PT1 Hand disinfection with a ready-to-use product

Indirect exposure as a result of use -

Chapter 4:Fate and Behaviour in the Environment

Route and rate of degradation in water

Hydrolysis of active substance and
relevant metabolites (DTs,) (state pH
and temperature)

Photolytic / photo-oxidative degradation
of active substance and resulting
relevant metabolites

Readily biodegradable (yes/no)
Biodegradation in seawater
Non-extractable residues

Distribution in water / sediment systems
(active substance)

Distribution in water / sediment systems
(metabolites)

Determined for an initial TS concentration
(Cp) of 0.001 mol PAA/L (95 ppm):

pH_ 5 : 46.7 hours (at 25°C)

pH_ 7 : 31.7 hours (at 25°C)

pH__ 9 : 3.6 hours (at 25°C)

No study on phototransformation of peracetic
acid was conducted. Peracetic acid does not
absorb light in the visible wavelength range.

According to an Atkinson calculation, PAA
degrades in the atmosphere with a DT50 of
3.969 days (based on a 24-hour day),
corresponding to 95.26 hours. As the
molecule does not contain olefin carbon-
carbon double or acetylic triple bonds,
peracetic acid is not expected to react with
ozone.

yes

50% degradation within 2 minutes

Not formed

Peracetic acid is expected to partition mainly
into the aquatic compartment (96.9% mass
amount), while only 0.132% is expected to
partition to soil, 2.99 % to the air and only
0.00001 % into sediment (fugacity level 111
calculation according to Mackay using
EPIWIN v.3.20).

Peracetic acid remains mainly in the water
phase due to its high solubility in water and
low Ko.. Any amount coming in contact with
the sediment is rapidly decomposed.

According to a fugacity level 111 calculation,
peracetic acid only partitions into the
sediment at very low rates (see above).
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Route and rate of degradation in soil
Mineralization (aerobic)

Laboratory studies (range or median,

with number of measurements, with
regression coefficient)
Field studies (state location, range or

median with number of measurements)

Anaerobic degradation

Soil photolysis

Non-extractable residues

Relevant metabolites - name and/or

code, % of applied active ingredient
(range and maximum)
Soil accumulation and plateau

concentration

Adsorption/desorption

Ka , Kd

Kage , Kdoe

pH dependence (yes / no) (if yes type of

dependence)

Peracetic acid degrades rapidly when in
contact with organic matter. This has been
shown in the activated sludge test. Thus,
peracetic acid is not expected to be
persistent in soil.

DTs0a (20°C, aerobic): No reliable data
available
DTooan (20°C, aerobic): No reliable data
available
DTs0ap (10°C, aerobic): No reliable data
available

DTsoap (20°C, anaerobic): not data

Degradation in the saturated zone: no data.

DTs0t: NoO data from field studies available

DTgot: NO data from field studies available

Peracetic acid degrades rapidly when in
contact with organic matter. This has been
shown in the activated sludge test. Though
the degradation of peracetic acid is mediated
by micro-organisms, the main pathway is
through decomposition in contact with
organic matter. The latter process is
independent of the oxidative status (aerobic/
anaerobic conditions) of the environment.
Further, peracetic acid itself liberates oxygen
upon decomposition.

Not expected to contribute to the
degradation of peracetic acid because
peracetic acid does not absorb light in the
visible wavelength range.

None formed

Peracetic acid is degraded to acetic acid,
hydrogen peroxide and finally to CO,, water
and oxygen.

No accumulation due to rapid and complete
degradation to CO,, water and oygen.

The adsorption coefficient was calculated
applying QSAR (according to page 26 of
TGD) for soil and sediment.

The calculated Koc is 1.46 1/kg.
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Fate and behaviour in air

Direct photolysis in air

Quantum yield of direct photolysis

Photo-oxidative degradation in air

Volatilization

Monitoring data, if available
Soil (indicate location and type of study)

Surface water (indicate location and type
of study)

Ground water (indicate location and type
of study)

Air (indicate location and type of study)

Consequently, peracetic acid is to be
considered as mobile in soil and sediment.

Not applicable: no absorption of light in the
visible wavelength range

Not applicable: no absorption of light

According to an Atkinson calculation of the
atmospheric residence time, peracetic acid
degrades in the atmosphere with a DTgg of
3.969 days (based on a 24-hour day),
corresponding to 95.26 hours. As the
molecule does not contain olefin carbon-
carbon double or acetylic triple bonds,
peracetic acid is not expected to react with
ozone.

The measured Henry’s Law constant of 0.217
Pa m3 mol-1 indicates that volatilisation from
surface water is not expected to be an
important process.

No data available

No data available

No data available

No data available

Chapter 5:Effects on Non-target Species

Toxicity data for aquatic species (most sensitive species of each

group)
Species Time- Endpoint Toxicity
scale
Fish
Lepomis macrochirus 96 hours Mortality LCso = 1.1 mg/L
(bluegill sunfish)
Danio rerio 33 days Post hatch success | NOEC = 0.00069
(zebra fish) / Overall survival mg/L
Invertebrates
Daphnia magna 48 hours Immobility ECs0 = 0.73 mg/L
Daphnia magna 21 days Reproduction NOEC = 0.0121
mg/L
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Algae
Selenastrum 72 hours Growth inhibition ECso = 0.16 mg/L
capricornutum NOEC = 0.061 mg/L
Microorganisms
Activated sludge 3 hours Respiration rate ECso = 5.1 mg/L

Effects on earthworms or other soil non-target organisms

Acute toxicity to earthworms

Reproductive toxicity to ......cccccueee.

Effects on soil micro-organisms

Nitrogen mineralization

Carbon mineralization

Effects on terrestrial plants

Effects on terrestrial vertebrates
Acute toxicity to mammals
Acute toxicity to birds
Dietary toxicity to birds

Reproductive toxicity to birds

Effects on honeybees
Acute oral toxicity

Acute contact toxicity

14-day LCso: > 1000 mg/kg dry soil equals >
885 mg/kg wet soil.

No data available

28-day ECso: > 933.6 mg/kg dry soil equals
826.2 mg/kg wet soil
28-day ECso: > 933.6 mg/kg dry soil equals
826.2 mg/kg wet soil

21-day ECso: 320 mg/kg dry soil equals 282
mg/kg wet soil (Brassica napus), based on
seedling emergence reduction)

No data available and no data required

No data available and no data required

No data available and no data required

No data available and no data required

No data available and no data required

No data available and no data required

Effects on other beneficial arthropods

Acute oral toxicity
Acute contact toxicity

Acute toxicity

No data available and no data required

No data available and no data required

45



Peracetic acid Product-types 1-6 November 2015

Bioconcentration

Bioconcentration factor (BCF)

Depuration time (DTso)
(DTe0)

Level of metabolites (%) in organisms
accounting for > 10 % of residues

Chapter 6:0ther End Points

The low logP,,, (<< 3, see above) indicates
that peracetic acid has a low potential for
bio-concentration and bioaccumulation
(according to guideline OECD 117, log Pow
values below 3 are regarded to be indicators
of low accumulation potential). Moreover,
peracetic acid dissipates rapidly in the
environment. This is a further indication of
low accumulation potential.

Not experimentally determined

Not applicable: no test performed

Uptake of peracetic acid into the organism of
fish can be excluded due the instantaneous
degradation of peracetic acid in contact with
organic material.

Not applicable: no test performed
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Appendix I1: List of Intended Uses

Object and/or | Produc | Organisms
situation t . . .
controlled Formulati Application Applied amount per Remarks
Name#* on treatment
Tyze(d-f) method, kind (f-h), number (k), and interval
an between applications (min), if relevant
@ © concentrati PP (min) (m)
on of as (i)
Equilibrium peracetic acid
MG/PT1 PAA Bacteria, Aqueous The product is applied by pumping a pump | The maximum range of use
Hand 5%, fungi and solution applicator two to three times onto one concentrations is 150 - 2000
disinfection i Anti- viruses hand and then rubbing the product on both | ppm PAA (resulting from
h'smifcl '0?] mlth n 'ﬂ sides of both hands for one minute. dilution of PAA5%). Likely
Ozp "’Fs' Iea ?ep ¢ Product PAA 5% has to be diluted first, range of use concentrations is
a? am::jaf Caée oam antiseptic foam is ready-to-use product. 150 - 350 ppm (ready-to-use
a gasta 00 Dail 30 ti d products). Concentration in
Industry ally use, Imes per day the ready-to-use product,
antiseptic foam, is 170 ppm.
MG1/PT2 PAA Bacteria, Aqueous The product is automatically dosed into the | The maximum concentration
15% fungi and solution washing machine during the washing of PAA in the washing solution
Laundry - .
- L viruses process. is 1200 ppm PAA. The
disinfection in o]
losed hi Dail application rate used as the
c OSE;]. washing aily use basis for the environmental
machines exposure assessment is 30 mL
of a 15% - PAA product / kg
laundry.
MG1/PT2 PAA Reduction of | Aqueous The product is automatically and The use concentration is 1.5
- . 15% coliform solution continuously dosed into the effluent of an ppm PAA in the effluent
Disinfection of .
bacteria in STP (calculated value).
sewage/ waste
effluent .
water Daily use
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Object and/or | Produc | Organisms
situation t . . .
controlled Formulati Application Applied amount per Remarks
Name#* on treatment
water

MG1/PT2 PAA Bacteria, Aqueous | The product is applied by wiping of hard Per m? surface, about 20 ml of

- . 5% fungi and solution surfaces with flat mops or cleaning cloths. | treatment solution are used.
Disinfection of viruses Likely concentration is 1500
surfaces in 220 days per year ppm.
industrial,
public and
health care
areas
MG1/PT2 PAA Bacteria, Aqueous | The treatment solution is circulated The use concentrations range
CIP in the 15% fungi and solution through the pipework and tanks of the between 50 and 600 ppm

. viruses installations.

pharmaceutical
and cosmetic Daily use
industry
MG1/PT3 PAA Bacteria, Aqueous Floors and walls of animal houses are The maximum concentration

o ) 5% fungi and solution disinfected by low pressure spraying with of PAA in the spray solution is
Disinfection of viruses a hand held spray wand. The spraying is 500 ppm. The application rate
animal houses performed at low pressure avoiding the used as the basis for the
by low-pressure formation of aerosols. environmental exposure
manual . . assessment is 300 ml spray
spraying Freq_uen_cy. two times a year - weekly solution per m2 surface (150

applications mg PAA per m2 surface).

MG1/PT3 PAA Bacteria, Aqueous The product is applied by foaming onto Application concentrations are

o ) 5% fungi and solution surfaces to be disinfected. 100-1000 ppm PAA. Only 50
Disinfection of viruses ) . ml application solution per m?
animal houses Freq_uen_cy. two times a year - weekly is applied, corresponding to
by foaming applications 50 mg peracetic acid/m?

treated surface.

MG1/PT3 PAA Bacteria, Aqueous Tightly sealed animal houses are fogged Application concentrations are

o ) 5% fungi and solution in the absence of personnel: The product 2000-5000 ppm.
Disinfection of viruses is applied by means of a thermal fogger,

animal houses
by fogging

which is installed as a fixed-position
machine within the animal house or
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Object and/or | Produc | Organisms
situation t . I .
controlled Formulati Application Applied amount per Remarks
Name* on treatment
installed outside the building. In the latter
case, the nozzle of the fogger is directed
from the outside of the animal house into
its interior through an aperture.
Frequency of application: 2-9 times a year
MG1/PT3 PAA Bacteria, Aqueous Footbaths filled with PAA solution are 500 ppm PAA
. ) 50 fungi and solution placed at strategic points around the farm
Disinfection of viruses (at the entrance of the animal houses, in
boots in the interior of the buildings) so that
footbaths in personnel must step through vats when
animal entering or leaving the building.
production .
Daily use
MG1/PT3 PAA Bacteria, Aqueous Cows walk through vats (hoof baths) filled | 100-1000 ppm
o ) 5% fungi and solution with PAA solution (100-1000 ppm PAA).
Disinfection of -
- viruses
animal feet
(hoof
disinfection)
MG1/PT3 PAA Bacteria, Aqueous Equipment is dipped into the bath which 250 ppm PPA
o ) 5% fungi and solution contains the treatment solutions and is
Disinfection of viruses removed after 15-30 minutes.
equipment by )
dipping Daily use
MG1/PT4 PAA Bacteria, Aqueous The product is diluted in an automated The use concentration is
15% fungi and solution process. The application, i.e. spraying or between 20 and 3000 ppm
Automated viruses rinsing of bottles (inside and outside of peracetic acid in the spraying
spraying in bottles) or e.g. food crates, (cheese) or rinsing solution.

closed systems
(aseptic filling
and sterilization
of crown corks,
cheese moulds
and food crates
in the food and
beverage

moulds, crown corks, etc. takes place in a
closed system (e.g. in closed aseptic
filling machines).

Daily use
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Object and/or | Produc | Organisms
situation t . I .
controlled Formulati Application Applied amount per Remarks
Name* on treatment
industry)
MG1/PT4 PAA Bacteria, Aqueous The equipment to be disinfected is The application solution
Disinfection of 15% fungi and solution (rjr?an_ually or automatically placed into the concentration is between 50
f _ viruses ipping baths (open or closed baths) and and 1000 ppm PAA.
equipment in taken out after a residence time of max. 3
the food and hours.
beverage )
industry by Daily use
dipping and
immersion
MG1/PT4 PAA Bacteria, Aqueous | CIP, “Cleaning-In-Place”, is a method for The use concentrations range
15% fungi and solution cleaning/ disinfecting installations, between 20 and 1500 ppm.
CIP and viruses equipment or machines by circulating the
disinfection of cleaning/ disinfecting solution through the
ion exchangers pipework and tanks. This means, that it is
in the food and not necessary to dismantle the
beverage installations before the cleaning process.
industry The following CIP systems exist:
- Single-use (single pass) CIP systems:
The cleaning solution is not recycled.
- Multi-use CIP-Systems: The cleaning
solution is re-circulated into a CIP
holding tank, and the concentration of
the solution is re-adjusted
(automatically monitored process).
After several uses, the solution is
drained to the STP.
Daily use
MG1/PT4 PAA Bacteria, Aqueous The product is sprayed over the surfaces/ | The application concentration
o ) 5% fungi and solution objects to be disinfected. is 100-1000 ppm PAA in the
Disinfection of viruses treatment solution. Per m?
surfaces and Frequency: 10-100 applications per year surface, 200 ml spray

equipment by

solution are applied.
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Object and/or | Produc | Organisms
situation t . I .
controlled Formulati Application Applied amount per Remarks
Name* on treatment
low pressure
spraying
MG1/PT4 PAA Bacteria, Aqueous Surfaces in animal houses are disinfected Per m? surface, 50 ml of
o ) 5% fungi and solution by foaming with a hand-held application application solution are
Disinfection of viruses wand. applied.  The  application
surfaces by ) L concentration is 100-1000
foaming Frequency: 10-100 applications per year ppm PAA in the treatment
solution.
MG1/PT4 PAA Bacteria, Aqueous The pipe work and tanks of the milking The application solution
o ) 5% fungi and solution installation are disinfected by circulating concentration is between 50
Disinfection of viruses the treatment solution through the and 250 ppm PAA, depending
milking parlors system. on the disinfection program
. chosen.
Daily use
MG1/PT5 PAA Bacteria, Aqueous Animal drinking water is disinfected by The standard concentration of
o ) 15% fungi and solution automated dosing of the product into the peracetic acid in the
Disinfection of viruses water stream. application solution is 25
animal drinking ) ppm.
water Daily use
MG1/PT6 PAA Bacteria, Aqueous The product is pumped as such in an 700 -3000 ppm peracetic acid
15% fungi and solution automated process into the product to be | in the product to be protected
Incan viruses protected and is then mixed
preservation in automatically.
the paper .
industry Daily use

*Theoretical product 1 (PAA 5%) and theoretical product 2 (PAA 15%) are referred to in the table as PAA 5% and PAA 15%; respectively.
(a) e.g. biting and suckling insects, fungi, molds; (b) e.g. wettable powder (WP), emulsifiable concentrate (EC), granule (GR)
(c) GCPF Codes - GIFAP Technical Monograph No 2, 1989 ISBN 3-8263-3152-4); (d) All abbreviations used must be explained
(e) g/kg or g/l;(f) Method, e.g. high volume spraying, low volume spraying, spreading, dusting, drench;

(9) Kind, e.g. overall, broadcast, aerial spraying, row, bait, crack and crevice equipment used must be indicated;

(h) Indicate the minimum and maximum number of application possible under practical conditions of use;
(i) Remarks may include: Extent of use/economic importance/restrictions
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Table Appendix IV-3 Secondary exposure — short term (acute)
Exposure scenario Exposure Person In-use Inhalation exposure | AEC-inhalation value Comparing to AEC-
P route concentration [%)] [mg/m?] [mg/m’] inhalation

PT2: Disinfection of inhalation | adult/child PAA: 0.15 PAA: 0.0448 PAA: 0.5 PAA: lower (9%)

surfaces in industrial, HP: 0.75 HP: 0.224 HP: 1.25 HP: lower

public and health care

areas

PT3: Spraying of animal inhalation | adult/child PAA: 0.05 PAA:0.038 PAA: 0.5 PAA:lower (8%)

houses HP: 0.25 HP:0.19 HP: 1.25 HP: lower

PT3: Foaming of animal inhalation | adult/child PAA: 0.1 PAA:0.076 PAA: 0.5 PAA: lower (15%)

houses HP: 0.5 HP:0.38 HP: 1.25 HP: lower

PT3: Fogging of animal inhalation | adult PAA: 0.5 PAA: 0.38 PAA: 0.5 PAA: higher (76%)

houses HP: 2.5 HP: 1.9 HP: 1.25 HP: higher (152%)
Worst case: ventilation,
safe re-entry time and no-
entry of bystanders should
be underlined in the use
instructions
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Table Appendix IV-4 Secondary exposure — long term (chronic)
Exposure In-use Exposure
E . . 2 o
Xposure scenario route Species concentration [%] Inhalat;on Oral % NO(A)EC
[mg/m’] [mg/kg bw/day]

PT5: Disinfection of animal | oral Farm PAA: 0.0025 Not relevant PAA: PAA: ~ 10

drinking water animals HP: 0.0042 ~1/10 of NOAEC HP: ~ 12,
HP:
~1/100 of NOAEC?

' Oral uptake of peracetic acid by farm animals via disinfected drinking water corresponds to about 1/10 of the NOAEC determined in studies with experimental animals
?: Oral uptake of hydrogen peroxide by farm animals via disinfected drinking water corresponds to about 0.88 % of the NOAEC determined in studies with experimental animals

64



