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1 Conclusion 

The biocidal product ACIW is a gaseous biocidal product containing “active chlorine 
released from chlorine” as active substance. The product is used as a water disinfectant 
for PT 2 by industrial users for the control of bacteria and algae. The product is composed 
of 100% active substance. 

The overall conclusion of the evaluation is that the biocidal product meets the conditions 
laid down in Article 19(1) of Regulation (EU) No 528/2012 and therefore can be authorised 
for the use as disinfectant of raw water from wells or rivers for the preparation of industrial 
water by industrial users, as specified in the Summary of Product Characteristics (SPC). 
The detailed grounds for the overall conclusion are described in this Product Assessment 
Report (PAR). 

 

General 
Detailed information on the intended use of the biocidal product as applied for by the 
applicant and proposed for authorisation is provided in section 2.2 of the PAR.  

Use-specific instructions for use of the biocidal product and use-specific risk mitigation 
measures are included in section 4 of the SPC. General directions for use and general risk 
mitigation measures are described in section 5 of the SPC. Other measures to protect man, 
animals and the environment are reported in sections 4 and 5 of the SPC.  

A classification according to Regulation (EC) No 1272/20081 is necessary. Detailed 
information on classification and labelling is provided in section 2.8 of the PAR. The hazard 
and precautionary statements of the biocidal product according to Regulation (EC) No 
1272/2008 are available in the SPC. 

Because the biocidal product consists of 100% active substance, it does not contain any 
non-active substances (so called “co-formulants”). Therefore, no substances of concern 
are contained in the biocidal product. 

The biocidal product should be considered not to have endocrine-disrupting properties.  

The biocidal product does not contain any active substances having endocrine-disrupting 
properties. 

The biocidal product contains the active substance “active chlorine released from chlorine”, 
which has not yet been evaluated according to the scientific criteria set out in the 
Regulation (EU) 2017/2100. 

Because the biocidal product consists of 100% active substance, no non-active substances 
are contained in the biocidal product. Hence, the evaluation of endocrine-disrupting 
properties according to Regulation (EU) 2017/2100 for the non-active substances is not 
deemed neccesary.  

More information is available in section 2.7 of the PAR and in the confidential annex. 

The biocidal product contains “active chlorine released from chlorine” which does not meet 
the conditions laid down in Article 10(1) of Regulation (EU) No 528/2012 and is not 
considered as a candidate for substitution. Therefore, a comparative assessment of the 
biocidal product is not required. 

 

Composition 
The qualitative and quantitative information on the non-confidential composition of the 

 
1 Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 
2008 on classification, labelling and packaging of substances and mixtures, amending and 
repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006 
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biocidal product is detailed in section 2.1 of the SPC. Information on the full composition 
is provided in the confidential annex. The manufacturer of the biocidal product is listed in 
section 1.3 of the SPC. 

The chemical identity, quantity, and technical equivalence requirements for the active 
substance in the biocidal product are met. More information is available in sections 2.4 
and 2.5 of the PAR. The manufacturer of the active substance is listed in section 1.4 of the 
SPC. 

 

Conclusions of the assessments for each area 
The intended use as applied for by the applicant has been assessed and the conclusions 
of the assessments for each area are summarised below. 

 

Physical, chemical and technical properties  

The physico-chemical properties are deemed acceptable for the appropriate use, storage 
and transportation of the biocidal product. More information is available in section 3.2 of 
the PAR. 

 

Physical hazards and respective characteristics 

Physical hazards were assessed. The product is classified as Oxidising Gas Cat. 1 (H270) 
and Gases under pressure: Liquefied gas (H280). More information is available in section 
3.3 of the PAR. 

 

Methods for detection and identification 

The product in this dossier is identical to the reference product described in the 
Assessment Report (AR) of active chlorine released from chlorine (Italy, 2017, revised 
2020) (hereafter referred to as AR of Chlorine). Validated analytical methods for the 
analysis of the active substance and validated analytical methods for monitoring the active 
substance and residues are available in the active substance dossier (see section 3.4 of 
the PAR). 

 

Efficacy against target organisms 

The biocidal product has been shown to be efficacious against bacteria and algae for the 
intended use. More information is available in section 3.5 of the PAR. 

 

Risk assessment for human health 

A human health risk assessment has been carried out for all the intended uses as applied 
for by the applicant. More information is available in section 3.6 of the PAR. 

Since no substance of concern has been identified, the human health risk assessment is 
based on “active chlorine released from chlorine”. 

Based on the risk assessment, it is unlikely that the intended use causes any unacceptable 
acute or chronic risk to industrial users and industrial bystanders, if the directions for use 
as well as the RMMs, as specified in the SPC, are followed.  

 

Dietary risk assessment 

Considering the use, food or feed contamination is not expected. As a consequence, the 
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exposure via food, via livestock exposure or via transfer of the active substance is 
considered as negligible, and no dietary risk assessment has been performed. 

 

Risk assessment for animal health 

Considering the use, exposure to animals is not expected. Therefore, no risk assessment 
for animal health has been performed. 

 

Risk assessment for the environment 

A risk assessment for the environment has been carried out for all the intended uses as 
applied for by the applicant. More information is available in section 3.8 of the PAR. 

Since no substance of concern has been identified, the risk assessment for the 
environment is based on the “active chlorine released from chlorine”. 

Based on the risk assessment, it is unlikely that the intended use causes any unacceptable 
risk for the environment, if the directions for use as well as the RMMs, as specified in the 
SPC, are followed.  

 

Post-authorisation conditions 
No post-authorisation conditions are set for this application. 
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2 Information on the biocidal product 

2.1 Product type and type of formulation 

Table 2.1 Product type and type of formulation 

Product type PT2 

Type of formulation GA (gas) 
 
2.2 Uses 

The intended use as applied for by the applicant and the conclusions by the evaluating 
competent authority is provided in the table below.  
 
The use “Disinfection of raw water from wells or rivers for the preparation of industrial 
water” can be very different depending on the individual industrial site and application. 
The source of the water used for the production of industrial water can come from rivers, 
wells or reservoirs. And although chlorination helps to control biological growth in filters 
and decanters (bactericidal action) and removes the color from water (algaecidal action), 
it is also used to reduce the organic load of the water and improve chemical coagulation.  
 
Chlorine is injected in the water stream via a vacuum system when the water is passing 
through a pipe. Although this chlorination can be continuous (constant stream of chlorine 
and water), the water passes the chlorine injector only once, and hence chlorine is added 
only once, after which its concentration will gradually go down due to oxidation. 
 
After chlorination, the water may be used as such, or undergo further treatment such as 
chemical coagulation, flocculation/decantation, settling and filtration. After treatment, the 
water can be stored, used on site, or distributed to different sites. In these cases, the 
original treatment may be not sufficient to combat new contaminations of the water.  
 
The industrial water can be used for a large variety of applications. However, industrial 
water should not be used in food production or processing facilities.  
 
The application of chlorine is done in automated, closed installations, dedicated for the use 
with chlorine gas, and only performed by industrial users. These installations are designed 
for a specific site, according to local requirements and regulations. Also the storage and 
handling of chlorine cylinders is highly regulated. An example of a chlorination installation 
is given in section 6.2 of the confidential annex. 
 
For detailed description of the authorised uses and use instructions, refer to the respective 
sections of the SPC. 
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2.6 Candidate(s) for substitution 

Active chlorine released from chlorine should not be considered a candidate for substitution 
since none of the conditions of Article 10 of the BPR are met. The active substance is not 
a candidate for substitution. 

 
2.7 Assessment of the endocrine-disrupting properties of the 
biocidal product 

A stepwise approach based on CA-March23-Doc.4.13 was followed to assess the ED 
properties of the product in this dossier:  
 

1. Assessment of the ED properties of the active substance:  
Since, according to section 2.1. of the above-mentioned CA document, the 
evaluation of the ED properties of an active substance is carried out under the 
relevant active substance procedures, no additional data should be requested to 
assess the ED properties of the active substance in the context of the biocidal 
product authorisation procedure. As active chlorine released from chlorine is not 
part of the list of approved active substances identified as having potential ED 
properties, it is for the moment not triggered for an early review.  

According to the BPC opinion on active chlorine released from chlorine (2016): 
“Active chlorine released from chlorine is not considered to have endocrine 
disrupting properties. Active chlorine released from chlorine does not fulfil criterion 
(d) of Article 5(1).”  

 
2. Assessment of the ED properties of non-active substances (co-formulants):  

Since the product only contains the active substance active chlorine released from 
chlorine, without others co-formulants, no further assessment of the ED properties 
has been performed for the formulated product. 

 
Overall conclusion on the biocidal product regarding ED properties:  

Based on the existing knowledge and the data available, there is no indication of concern 
for humans and for non-target organisms regarding the ED properties of the substances 
used in the biocidal product ACIW. 
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2.8 Classification and labelling 

Table 2.4 Classification and labelling of the biocidal product 
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*P-statements that are excluded based on the risk assessment or the intended use of the product2, are indicated with a strikethrough and possibly 
different colour. All P-statements listed under the first column have also been listed in the SPC.

 
2 Section 3 of the CA note of Q&A concerning the content of some SPC sections. Document is available at 
https://circabc.europa.eu/w/browse/0179339e-57cc-4f66-b49f-c0b32c21779b.  

P391: Collect spillage. 
P403+P233: Store in a well-ventilated place. Keep container 
tightly closed. 
P405: Store locked up. 
P410 + P403: Protect from sunlight. Store in a well-ventilated 
place. 
P501: Dispose of contents/container in accordance with local 
regulation. 

Supplemental 
hazard 
statements 
 

/ 
 

Notes According to CLP guidance: 
Pictogram GHS04 is not required for gases under pressure where pictogram GHS02 or pictogram GHS06 appears. 
Based on AR of Chlorine (2017, rev. 2020) and Harmonised classification. 
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2.9 Letter of access 

The applicant received a LoA to the complete active substance dossier that was submitted 
by Eurochlor to the Rapporteur Member state Italy in support of the approval active chlorine 
released from chlorine for product types 2 and 5.  
 
2.10 Data submitted in relation to product authorisation 

No new data on the active substance available. 

 
2.11 Similar conditions of use across the Union 

This section is not relevant. 
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The cycle of filling and use of chlorine bottles and cylinders is repeated for about 5 years, 
after which they are subjected to an evaluation to guarantee they still fulfil the safety 
requirements. An example of the testing procedure is given below: 

1) Water is filled into the bottle and the bottle is set under pressure for 1 minute. 
2) The bottles are emptied under pressure 
3) The bottles are dried at 120°C for at least 80 minutes (residual moisture would lead 

to corrosion) 
4) The bottle is cleaned outside and optically checked inside with a LED lamp. 
5) Removal of paint layer by sandblasting 
6) Weighing of the bottle (indication of thickness of the walls, max. 5% deviation from 

original weight is acceptable. If deviation is higher, the bottle will not be used any 
more) 

7) Painting of the bottle 
8) Screwing in of the valve, pressurizing at 15 bar for 30 sec. 
9) Adding the new barcode and date of the next check. 

 
Comment by the refMS:  
In July 2018, the APCP working group decided that a storage stability test is not required 
for pressure cylinder/drums as such a test is technically not feasible. Therefore the 
packaging material of these pressure receptables and their closures are not in the scope of 
the evaluation conducted by the refMS. The applicant is responsible to ensure that the 
pressure vessels and the procedure used to handle them are compliant to (inter)national 
norms and regulations regarding safe handling of chlorine drums/cylinders. 
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3.2 Physical, chemical, and technical properties  

The product in this dossier is liquefied chlorine under pressure (≥ 99.5% w/w, in compliance 
with EN 937:2009), and is identical to the reference product described in the AR of Chlorine 
(2017, rev. 2020). Therefore, reference is made to the AR of Chlorine for most physical-
chemical properties. Furthermore, chlorine is a well-characterised basic chemical of which 
the physical-chemical properties are already extensively investigated and published.  
According to the AR of Chlorine, physical-chemical data on e.g. density and acidity should 
be provided during product authorization, as well as a storage stability study (including 
reactivity towards container material) and a study on the effect of light, temperature and 
humidity on the product. However, as the product in this dossier is identical to the reference 
product, a rationale is given to waive these tests, or reference is made to available literature. 
This is in accordance with the conclusions of the APCP WG IV 2018. 
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3.5 Assessment of efficacy against target organisms 

The dossier covers the following use: 
 
Use #1 Disinfection of raw water from wells or rivers for the preparation of industrial 

water (PT2) 
 
3.5.1 Function (organisms to be controlled) and field of use (products or 
objects to be protected) 

MG 01: Disinfectants 
 
PT2: Disinfectants and algaecides not intended for direct application to humans or animals. 
The products are used for protection of humans from pathogenic organisms which may result 
in spreading of contagious disease due to contact with contaminated surfaces or 
contaminated water (e.g. swimming pool or waste water). 
 
Field of use: indoor. The chlorination is always done in a closed system (=indoor); the use 
of treated water can be both indoor and outdoor; industrial settings. 
 
Target organisms: bacteria, algae 
 
 
3.5.2 Mode of action and effects on target organisms, including 
unacceptable suffering 

Active chlorine has a lethal effect on the target organisms or prevents growth. Active chlorine 
aqueous solutions are an extremely efficient biocide for prions, viruses, bacteria, parasites 
and fungi.  
 
The active chlorine (or available chlorine) is the sum of three substances in equilibrium: 
hypochlorite ion (OCl-), hypochlorous acid (HClO) and chlorine (Cl2) The equilibrium depends 
on the pH value: chlorine is available only below pH 4, in the neutral pH range hypochlorous 
acid is the predominant species, and at pH values higher than 10 the only species present 
is the hypochlorite ion. 
Hypochlorite reacts actively by chlorination of nitrogen with compounds like amino acids. 
The disinfecting efficiency of hypochlorite aqueous solution is dependent on the active 
chlorine concentration and decreases with an increase in pH. 
 
Unacceptable suffering is not applicable for the intended uses. 
 
The chlorination and the oxidation reactions of hypochlorous acid are unspecific. 
Hypochlorous acid reacts by chlorination of nitrogen within amino acids. This results in: 

- A destructive permeability change in bacterial walls and leakage of cell contents 
- Inactivation of enzymes essential to cell metabolism 
- Destruction of virus capsids 

 
At low concentrations in water (0.1 to 1 mg/L) active chlorine is able to inhibit bacterial 
growth. In this case the proteins of the membrane are partly destroyed, and the bacteria 
and algae are not able to multiply. 
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The time delay or contact time needed for sufficient efficacy depends on the active chlorine 
concentration, the organic matter content, pH and temperature of the disinfectant mixture 
and on the tolerance of the species to be controlled. 
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5 

5% NaOCl 

Contact time: 25 min 

Dirty conditions: 20 mg/L 
DOC. (see 3.5.4) 

Test conc: 10 + 250 + 
500 + 750 + 1500 ppm 
NaOCl  

mg/L DOC) 

25 min; 15°C 

Controls ok 

PT2 

Use #1 

Sodium 
hypochlorite 
solution 5% 

Batch: 
361003111
55% NaOCl 

Algaecide 

 

Chlorella 
vulgaris 

Anabaena 
flos-aquae 

P2S1 

Modified EN1276:2009 + 
OECD 201:2011 

Temperature: 15°C ± 1°C 

Contact time: 25 min 

Dirty conditions: 20 mg/L 
DOC (see 3.5.4) 

Test conc: 500 ppm NaOCl 

Pass conc: 500 ppm 
NaOCl (=475 ppm 
avCl) 

Log R > 3 

Dirty conditions (20 
mg/L DOC) 

25 min; 15°C 

Controls ok 

 

Test report or test number: 
STULV20AA1294-1 

Author: C. Giarei 

Year: 2020 

3_EN1276_algae_15°C_25min_20
mg/L DOC 

PT2 

Use #1 

Sodium 
hypochlorite 
solution 5% 

Batch: 
20200730_
01 Sodium 
Hypochlorit
e as active 
chlorine 
5.2% w/w 

Bactericide 

 

S. aureus 

 

P2S2 

Simulated use test 

ASTM E645-18 + 
EN1276:2019 

(screening test) 

Temperature: 15°C ± 1°C 

Contact time: 10 min + 25 
min 

Dirty conditions: Natural 
soiling (source 1) 

Test conc: 500 ppm + 250 
ppm + 100 ppm + 50 ppm 
+ 10 ppm + 5 ppm + 2.5 
ppm active chlorine 

Pass conc: 5 ppm 
avCl 

Log R > 2 after 10 
min + Log R > 4 after 
25 min 

Dirty conditions 
(Natural soiling); 10 
min; 15°C 

Controls ok 

Test report or test number: 
STULV20AA4289-1 

Author: A. De Bortoli 

Year: 2022 

4_sim-
use_bacteria(screening)_15°C_10
&25min_natural soiling 

PT2 

Use #1 

Sodium 
hypochlorite 
solution 5% 

Batch: 
20200730_
01 

Bactericide 

 

E. coli 

E. faecium 

P2S2 

Simulated use test 

ASTM E645-18 + 
EN1276:2019 

Temperature: 15°C ± 1°C 

Pass conc: 5 ppm 
avCl 

Log R > 2 after 10 
min + Log R > 4 after 
25 min 

Dirty conditions 

Test report or test number: 
STULV20AA4360-1 

Author: C. Carloni 

Year: 2020 

5_sim-
use_bacteria_15°C_10&25min_nat
ural soiling 
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Sodium 
Hypochlorit
e as active 
chlorine 
5.2% w/w 

S. aureus 

 

 

Contact time: 10 min + 25 
min 

Natural soiling (source 1 = 
30 ppm TOC + sources 
2+3 approx. 3 ppm TOC) 

Test conc: 5 ppm active 
chlorine 

(Natural soiling); 
15°C 

Controls ok 

PT2 

Use #1 

Sodium 
hypochlorite 
solution 5% 

Batch: 
20200730_
01 

 

Sodium 
Hypochlorit
e as active 
chlorine 
5.2% w/w 

Algaecide 

 

Chlorella 
vulgaris 

Anabaena 
flos-aquae 

P2S2 

Simulated use test 

ASTM E645-18 

Dilution-neutralisation 

Temperature: 15°C 

Contact time: 25 min 

Natural soiling (source 1 = 
30 ppm TOC and sources 
2+3 = approx. 3 ppm 
TOC) 

Test conc: 5 ppm active 
chlorine 

Pass conc: 5 ppm 
avCl 

Reduction >95% after 
25 min contact time 

Dirty conditions 
(Natural soiling); 
15°C 

Controls ok 

Test report or test number: 
STULV20AA4368-1 

Author: C. Giarei 

Year: 2020 

6_sim-
use_algae_15°C_10&25min_natur
al soiling 
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3.5.4 Efficacy assessment 

Use #1 Disinfection of raw water from wells or rivers for the preparation of industrial 
water (PT2) 

 

The product is intended for the disinfection of raw water from wells or rivers for the 
preparation of industrial water. 

Target organisms: bacteria, algae 

The BPR guidance Vol. II: Efficacy, Parts B+C (Version 4.1, Feb. 2022) does not make any 
recommendations for this use.  
During EFF WG-V-19, the following test setup and pass criteria were agreed:  

- P2S1: 
o Temperature: 15°C 
o Same contact time as simulated use test 
o Dirty conditions: 

§ Bacteria: 3 g/L BSA 
§ Algae: 15-20 mg/L DOC 

o Pass criteria: 
§ Bacteria: 5 log reduction 
§ Algae: 3 log reduction 

- Simulated use: 
o Natural soiling 
o Pass criteria bacteria: 2 log R in 10 min AND 4 log R in 25 min 
o Pass criteria algae: surviving algae (CFU) decline >95% 

 
For the simulated use test, 3 water samples were collected from 3 different water sources 
(reservoir – river – well). The samples were frozen immediately after sampling and 
analysed at the lab before start of the tests. Bioburden and physical-chemical 
characteristics (conductivity, salinity, TDS, pH, DO, TOC, DOC) were determined. More 
information on the origin of the samples is included in IUCLID section 6.7. 
 
Parameter  
(average from 3 measurements) 

Source 1 
(reservoir) 

Source 2 
(river) 

Source 3 
(well) 

Conductivity (mS/cm) 169.6 11.33 72.07 
Salinity (g/kg) >70.0 6.4 47.93 
Total Dissolved Solids (mg/L) >2000 >2000 >2000 
pH 7.82 5.96 6.27 
Dissolved oxygen (mg/L) 5.46 5.77 6.56 
TOC (ppm) 29.97 3.869 2.901 
DOC (ppm) 29.91 3.632 2.873 
Bioburden (cfu/mL) 6.65 x 103  5.0 x 101  6.8 x 101  

 
 
Water samples to be used for testing of bacteria were sterilized by autoclaving. Water 
samples to be used for testing of algae were sterilized by filtration.  
 
Bacteria and algae that are relevant for industrial water were selected for the simulated 
use tests. For bacteria E. coli, E. faecium and S. aureus were tested. P. aeruginosa was 
not tested because this species was less tolerant in the P2S1 test than E. hirae and S. 
aureus. 
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The applicant has submitted modified P2S1 tests and simulated-use tests with sterilized 
water from 3 different sources for bacteria and algae. The following results were achieved: 

- P2S1: bacteria and algae: 500 ppm NaOCl, 25 min, 15°C, dirty conditions  
- Simulated use: bacteria and algae: 5 ppm active chlorine, 25 min, 15°C, dirty 

conditions 
 
Justification for derivation of the efficacious concentration 
 
The BPR guidance Vol. II: Efficacy, Parts B+C (Version 4.1, Feb. 2022) refers to the 
European standard EN 14885 for general information on the application and interpretation 
of standards for the testing of chemical disinfectants within PT 1-4. According to EN 
14885:2022, Annex C.4, the following should be considered in defining a use dilution for 
the product and application: 
 
“In defining a use dilution for the product and application the following should be considered: 
When the product dilution required to pass one phase or step is significantly higher than that 
required to pass the other phases or steps, the recommended use dilution should be chosen taking 
into account the intended use of the product in relation to the design of the tests. 
This can happen, for example where results from phase 2, step 1 and phase 2, step 2 tests are 
inconsistent with each other or with those of a valid field trial.  
In such a case tests which are as close as possible to the practical application should be preferred to 
recommend a use dilution for the product. Therefore, where infection prevention is not indicated, 
it may be justified to support a claim based on the more relevant test result (phase 2, step 1 or phase 
2, step 2) even if it was not the hardest to pass.” 
 
In the simulated use tests, raw water was used from 3 different sources (see details in PAR 
section 3.5.3 and IUCLID section 6.7). This is closer to the real use of the product and data 
from these tests are therefore more relevant to define the in-use concentration for the 
claimed use. 
 
Below, the different concentrations obtained in the P2S1 (EN1276) suspension and 
simulated use tests are compared and discussed in detail. 
 
Bacteria: 

Soiling 

The simulated use test was performed under realistic dirty soiling conditions (= 
natural soiling in water: min 3 mg/L, max 30 mg/L DOC), in comparison with a 100 
– 1000 times higher amount of soiling (3000 mg/L bovine albumin) in the P2S1 test 
EN1276. As chlorine rapidly reacts with organic matter, the soiling has a major impact 
on the amount of residual active chlorine available for disinfection. 

Pass criteria 
The number of bacteria that was introduced for the P2S1 (EN1276) suspension test 
was 107 cfu/ml, and to pass the test with a Log 5 reduction implies that 105 of bacteria 
have to be killed. This amount is about 100 times higher than the maximal cellular 
density of naturally occurring bacteria in the water sources used. The bioburden/ 
cellular density in the natural water sources used was at minimum 5.0 x 101 cfu/ml 
and at maximum 6.65 x 103 cfu/ml (see above: table with the parameters of the 3 
sources). 

In the simulated use test against bacteria, performed under relevant dirty soiling 
conditions, the required Log 4 reduction was reached at a concentration of 5 ppm 
active chlorine. This implies that with 5 ppm active chlorine, 104 of bacteria are killed, 
which is at least 10 times more than the highest cellular density of naturally occurring 
bacteria in the water sources used.  
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resistance is not expected since its multiple molecular sites of attack on the surface and 
within the microbial cells. Chlorine is in fact regarded by experts [see IFH (International 
Scientific Forum on Home Hygiene) review October 2003 and Submission to SCENIHR, 
February 2008)] as one of the biocides where acquired resistance is least likely to develop. 
For the same reasons cross-resistance is not to be expected, nor has it been observed. 
Despite its use for almost a century in purifying drinking water, where very low (sub ppm) 
concentrations are continuously maintained, the development of acquired resistance has not 
been observed. Adaptation of organisms to hypochlorite can be determined by comparison 
of the Minimum Inhibitory Concentration (MIC) but this is not relevant in practice as the 
actual use concentrations are much higher and thus a sufficient margin of safety is provided. 

 
3.5.7 Known limitations  

The activity of hypochlorite ion can be reduced by the presence of organic load and in general 
by the presence of particles. 

 
3.5.8 Relevant information if the product is intended to be authorised for 
use with other biocidal products 

This biocidal product is not intended to be used in combination with other biocidal products. 
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Justification No study has to be performed as dermal absorption is not 
relevant for chlorine gas.  

 
 
3.6.3 Available toxicological data relating to substance(s) of concern 

The product consists only out of chlorine gas. There are no non-active substances present 
in the product. 
 
 
3.6.4 Other  

3.6.4.1 Food and feeding stuffs studies 

Not relevant 
 
3.6.4.2 Effects of industrial processing and/or domestic preparation on the nature 
and magnitude of residues of the biocidal product 

Not relevant 
 
3.6.4.3 Other test(s) related to the exposure to humans 

Not relevant 
 
3.6.5 Available toxicological data relating to endocrine disruption  

Not relevant. The product consists only of chlorine gas. There are no non-active 
substances present in the product. 
 
 
3.6.6 Exposure assessment and risk characterisation for human health 

3.6.6.1 Introductory remarks 

The product in this dossier is pure chlorine gas, without the addition of co-formulants. The 
effects on human health are derived from the AR of Chlorine (2017, rev. 2020). 
 
The product is intended for the use: “Disinfection of raw water from rivers or wells for the 
preparation of industrial water”. 
 
 
The application of the industrial water can cause secondary exposure to users as the biocidal 
product can still be present during the use of treated water. The exact concentration will 
depend on the initial concentration (5 ppm avCl), the organic load of the water (oxidation 
of chlorine), further treatments of the industrial water, and the time between chlorination 
and secondary use.  
 
The following secondary exposure scenarios have been identified as possibly relevant: 
1. Application of industrial water for cleaning of container terminals or ships by coarse 

spraying 
2. General use as process water in industry: exposure to humified air containing the biocide 
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3. Rinsing of fabrics: dermal contact from workers with the fabrics. Only possible with low 
residual levels of chlorine as higher concentrations would lead to bleaching of the fabrics. 
Contact with the textiles will be limited as the processes are mostly automated. 

4. Cleaning/maintenance of the process water system. 
5. Taking samples for water quality check of the process water system. 
 
The first scenario is selected as worst-case and most relevant for human exposure. During 
this scenario there is a high potential for both dermal and inhalation exposure. This worst-
case scenario will be further assessed as secondary exposure scenario. 
 
Note: The product is intended to be used by industrial users, i.e. professional users in an 
industrial environment. Therefore, where the terms professional users or professional uses 
are found in the PAR, they have to be understood as professional users or uses in an 
industrial environment. 
 
Strategy for human health risk assessment 
 
According to the AR of Chlorine (2017, rev. 2020), the adverse effects of the active 
substance active chlorine in humans are limited to local effects at the site of first contact. 
In the absence of clear systemic adverse effects, the risk characterization will mainly focus 
on local effects. 
 
Only local exposure is performed for all relevant routes of exposure (i.e. oral, dermal, 
inhalation) which is considered to also cover the risk resulting from potential systemic 
effects.  
 
For primary exposure, only the inhalation route of exposure is considered relevant for the 
industrial users. For secondary exposure, also dermal exposure is considered relevant. Oral 
exposure is not considered applicable for the exposure of industrial workers in these 
scenarios. 
 
Inhalation exposure: For the inhalation route of exposure, a quantitative assessment has 
been performed (in case of the inhalation AEC is exceeded in Tier-1, Tier-2 with RPE). 
Exposure towards aerosol (as avCl) and vapour (HClO as avCl) is conceivable.  
 
Dermal exposure: For the dermal route of exposure, a semi-quantitative (Tier-1) 
assessment has been performed (in case of the dermal NOAEC is exceeded in Tier-1, a 
qualitative assessment should be performed). 
 
Considerations on volatility of the active substance(s) and substance(s) of concern 
 
In water, chlorine (Cl2) disproportionates into hypochlorous acid (HClO) and hydrochloric 
acid (HCl). The ratio of Cl2/HClO/ClO─ is pH and temperature dependent. At pH values > 10, 
the hypochlorite anion (ClO-) is the predominant species and only exposure to aerosols of 
NaOCl (as avCl) is considered relevant. The minor fraction of volatile hypochlorous acid 
(HClO) is considered negligible. At pH<10, vapour of hypochlorous acid (HClO) should be 
taken into account for inhalation exposure. 
 
According to measurements from the applicant, the industrial water that will be used in 
secondary applications (after disinfection and possible further treatment) has a pH around 
8. At this pH, both hypochlorous acid and the hypochlorite anion are present in the water. 
Thus, inhalation exposure to vapour is relevant during the secondary usage of industrial 
water. 
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for this effect for 
perchlorate, 
multiplied by a 
factor of 10 to 
account for the 
lower potency of 
chlorate. 

ArfD 
(Chlorate) 

An acute reference 
dose (ARfD) of 36 
µg chlorate/kg b.w. 
was derived from a 
no-observed-effect-
level for chlorate in 
a controlled clinical 
study. 

- - - 36 µg/kg 
bw/d 

 
 
3.6.6.5 Specific reference value for groundwater 

No data 
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Monitoring tool: 
• Local exhaust 

ventilation 
(according to 
the national 
legislation) 

• Presence of 
Chlorine 
detectors can 
detect 0.1 ppm 
(0.3 mg/m³) as 
a theoretical 
minimum. In 
case of a leak, 
the presence of 
chlorine in the 
atmosphere is 
detected, 
turning red light 
and buzzer are 
switched on and 
operators shall 
wear the 
appropriate RPE 

• Measuring 
device used for 
chlorine 
monitoring is an 
electrochemical 
sensor, which is 
sensible not 
only to chlorine, 
but also to 
other 
chlorinated 
substances 
present in the 
air. It could be 
assumed that 
the chlorine 
concentration 
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measured in the 
atmosphere of a 
chlor-alkali 
plant is a worst 
case for 
inhalation 
exposure, 
because 
The measured 
value takes into 
account the 
exposure 
coming from 
several 
production 
plants (chlorine 
and other 
chlorinated 
chemicals). 
The measured 
level is the sum 
of chlorine and 
other 
chlorinated 
substances. 
The sensors are 
also measuring 
exposure when 
the operators 
are using RPE 
(they are 
indeed wearing 
a mask if the 
alarm threshold 
of 0.5 mg 
avCl/m³)  is 
exceeded). 

 
RPE 
EN141B 
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Conclusion 

For industrial bystanders present during connecting or disconnecting the product containers 
or during maintenance or repair of the gas pipe system, the same risk mitigation measures 
(RMMs) are mandatory as for the primary user: 

• an alarm system (trigger value corresponding to the AEC: 0.5 mg avCl/m³) is in place 
which initiates safety procedures like wearing RPE (EN141B), 

• application of LEV (according to the national regulation) and low-pressure/vacuum 
are in place to avoid chlorine emission, 

• the electrochemical sensors used for measurements detect various chlorinated 
species additional to chlorine itself, 

• sensors are measuring exposure also when the operators are using RPE (EN141B) 
 
For other secondary exposure scenarios no risk mitigation measures need to be in place. 
 
The product use according to the use instructions will not lead to adverse effects for human 
health. 
 
 
 
3.6.7 Monitoring data 

No monitoring data available 
 
 
3.6.8 Dietary risk assessment 

Considering the use, food or feed contamination is not expected. As a consequence, the 
exposure via food, via livestock exposure or via transfer of the active substance is considered 
as negligible, and therefore, no dietary risk assessment has been performed. 

 
3.6.8.1 Information of non-biocidal use of the active substance and residue 
definitions 

Not relevant for this product.  
 
 
 
3.6.9 Risk characterisation from combined exposure to several active 
substances or substances of concern within a biocidal product 

A combined use with other active substances or biocidal products is not foreseen. 
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3.7 Risk assessment for animal health 

Considering the use, exposure to animals is not expected. Therefore, no risk assessment for 
animal health has been performed. 

 
3.7.1 Risk for companion animals 

Risk assessment for companion animals is not relevant for the applied use. 
 
3.7.2 Risk for livestock animals 

Risk assessment for livestock animals is not relevant for the applied use. 
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3.8 Risk assessment for the environment 

The active substance released from sodium hypochlorite, calcium chlorite or chlorine in 
water, is active chlorine. Hypochlorous acid (HClO) is in equilibrium with the hypochlorite 
ion (ClO-) and chlorine (Cl2). The equilibrium depends on the pH value: chlorine is available 
below pH 4, in the neutral pH range hypochlorous acid is predominant, and at pH values 
higher than 10, the only species present is the hypochlorite ion, see figure below. 

 
 

The sum of these species [hypochlorite ion + hypochlorous acid + chlorine] is defined as 
active chlorine or available chlorine (avCl). For the chemical reactivity in aqueous solution 
with the same active chlorine concentrations and the same pH conditions, it is irrelevant 
whether active chlorine is generated from either chlorine gas, calcium hypochlorite or 
sodium hypochlorite. Therefore, all studies investigating hypochlorite aqueous solutions can 
be used for evaluation and assessment of active chlorine released from any of the three 
substances. 
 
3.8.1 Available studies and endpoints applied in the environmental risk 
assessment 

3.8.1.1 Endpoints for the active substance(s), metabolite(s) and transformation 
product(s) 

No new endpoint studies have been submitted since the approval of the active substance. 
The risk assessment is entirely based on the list of endpoints as published in the AR of 
Chlorine (2017, rev. 2020) for which Italy was the rapporteur member state. The 
assessment report is available on the ECHA website. 
 
The fate and behaviour of active chlorine in the environment is described in detail in the 
CAR of Chlorine (2017, CAR Doc. IIA). Active chlorine is a highly reactive compound, which 
reacts rapidly with organic matter in the sewer, STP, surface water and soil. Where organic 
and nitrogenous materials are present, active chlorine acts as a highly reactive oxidizing 
agent. It reacts rapidly with organic matter in sewage or activated sludge and most (≈ 99%) 
of the available chlorine (avCl) is converted to inorganic chloride. Oxidation is probably the 
predominant chemical reaction occurring in chlorine’s disinfection processes. Furthermore, 
circumstances influencing the reactivity of active chlorine are time, temperature, pH and the 
availability of amount and type of organic matter. The content of organic matter in soil is 
lower than in sewage or activated sludge but it is high enough to ensure complete 
decomposition in a relatively short time.  
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surface water. No PECs and PEC/PNEC ratios were consequently calculated for sediment. 
 
No PNECs are available for the marine ecosystem. Because an additional dilution factor of 
10 is applied to both PEC and PNEC, the risk ratios for the marine compartment are always 
equal to those for fresh water and fresh water sediment. Considering that the risk 
assessment for marine water is covered by the assessment for fresh water, PECs and 
PEC/PNEC ratios were not calculated for the marine ecosystem. 
 
No PNECs are available for soil and were therefore derived from the PNEC for surface water. 
 
3.8.1.2 Endpoints for the product 

No studies have been conducted on the product, as it is identical to the pure active 
substance. The exposure assessment and classification and labelling are based on the agreed 
endpoints for the active substance and available information for the non-active substance. 
 
3.8.1.3 Substance(s) of concern 

As the product in this dossier is pure active substance, no substances of concern regarding 
the environment were identified as none of the non-active substances fulfils the criteria as 
specified in the guidance (Guidance on the BPR: Volume IV Environment (Parts B+C)). 
Consequently, only the active substance was addressed in the environmental risk 
assessment. 
 
3.8.1.4 Screening for endocrine disruption relating to non-target organisms 

Please refer to section 2.7. 
 
3.8.2 Emission estimation 

3.8.2.1 General information 

Various phases in the life cycle of a product may cause emissions and environmental 
exposure. Significant release to the environment will occur during the application of products 
holding the biocide.  
 
Based on TAB entry ENV-208 (October 2022), no groundwater assessment is needed for 
inorganic rapidly reacting substances such as active chlorine.  
 
Based on TAB entry ENV-241 (October 2022), for products containing the active substance 
active chlorine released from chlorine and other active chlorine releasers that have relevant 
releases via STP and direct release to soil a qualitative assessment for the active substance 
is sufficient due to the high reactivity with organic matter. Uses resulting in a direct release 
to surface water, however, should be assessed quantitatively.  

 
Release of active substance during the waste phase of the end-products is not assessed, as 
the product is only used for the disinfection of water. Hence an assessment of the waste 
phase of the end-product is not applicable.  
 
Emission was calculated for the intended use based on the highest efficacious concentration, 
i.e. in-use concentration as specified in the SPC. Predicted Environmental Concentrations 
(PECs) were calculated according to the relevant exposure scenario documents (ESDs, 
release to the environment), the Guidance on the BPR: Volume IV Environment (Parts B+C) 
(distribution in the environment) and the Technical Agreements on Biocides (TAB, October 
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2022).  
 
The table below summarises the risk assessment approach and indicates the receiving 
environmental compartments that have been identified as potentially exposed during the 
use of the product for the different applications. Compartments highlighted in bold are 
directly exposed. 
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is considered to be 1 hour (CAR of Chlorine, Doc. IIB). Taking these data into account, we 
can estimate that the concentration of active substance in the effluent to which 
microorganisms are exposed in the STP will be very low. The same approach has been used 
for a quantitative evaluation in the assessment report of active chlorine released from 
sodium hypochlorite showing that the concentrations of active substance are divided by 
approximately 1x1020. The concentration of hypochlorite in the environment is modelled by 
Vandepitte and Schowanek and is estimated to drop down to “zero” within the first minutes 
after release in the sewer. 
 
Conclusion: No unacceptable risk for the aquatic micro-organisms of the STP is expected. 
 

Aquatic compartment 

• Indirect release to surface water (via STP): 
According to the reasoning followed for the STP, since the concentration entering the STP 
should already be close to zero, the concentration of active substance reaching the surface 
water compartment is expected to be even lower. 
This reasoning is also valid for freshwater sediment organisms.  
 

• Direct release to surface water: 
In case of direct release to surface water, the PEC/PNEC value for the aquatic compartment 
(including sediment) is 1.19 E+04. However, it should be noted that this is based on worst-
case assumptions and does not take into account degradation between the disinfection and 
release of the water. It also considers a dilution factor of 10 in the surface water, which is 
an underestimation as only limited amounts of water will be released directly to surface 
water. 
 
Conclusion: No unacceptable risk is expected for the use “disinfection of raw water from 
rivers or wells for the production of industrial water”, in case of release via the STP. Direct 
release to surface water could, however, lead to unacceptable risk for the aquatic 
compartment.  
 
Therefore, for this use, the following RMMs, which have been used in particular for other 
similar products and union authorisations, are proposed:  

• In case of direct release to surface water, reduce residual concentration of active 
chlorine by active carbon filtration or addition of reducing agents (e.g. ascorbic acid 
or sodium ascorbate) before discharging the treated water (or disinfected water) to 
the surface water. Alternatively, the water should be retained in a buffer after 
disinfection. 

• Regular water quality assessment should be performed to ensure that the release of 
industrial effluents or discharge of ballast water in water bodies meets all required 
quality standards considering all relevant regulations. 
 

Terrestrial compartment  

The risk characterisation presented for the terrestrial compartment is only qualitative (TAB 
ENV-241, October 2022). Since the concentration entering the STP should already be close 
to zero, the concentration of active substance reaching the soil compartment via sewage 
sluge application on agricultural soil is expected to be even lower. Due to the high reactivity 
with organic matter in sewer, STP and activated sludge, no active chlorine will reach the soil 
compartment. 
 
Conclusion: Taking into account degradation of active chlorine in the sewer system, no 
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unacceptable risk is expected for soil. 
 

Groundwater 

The risk characterisation presented for the groundwater is only qualitative (TAB ENV-208, 
October 2022). 

The active chlorine concentration in the pore water of agricultural soil (after application of 
sewage sludge to agricultural land) is taken as an indication of potential groundwater levels. 
According to the BPR Guidance Vol. IV, Parts B+C (2017), this is a worst-case assumption, 
because degradation in soil, transformation and dilution in deeper soil layers are not taken 
into account. Under real life conditions, it is very unlikely that any active chlorine will reach 
the groundwater because active chlorine rapidly degrades in sewage sludge and soil. 
 
Conclusion: No unacceptable risk for the groundwater compartment is expected. 
 

Disinfection by-products (DBP) risk assessment 

For all uses of biocidal products leading to the formation of DBPs, no guidance is currently 
available, thus, no conclusion can be drawn. Due to insufficient data at present the full DBP  
evaluation cannot be carried out. The current ‘guidance’ (Volume V, Guidance on  
Disinfection By-Products, 2017) covering PT2, 11 and 12 is a strategy and not a concrete 
assessment method. Currently this guidance does not allow any harmonized DBP 
assessment.  
 
 
3.8.4 Primary and secondary poisoning 

3.8.4.1 Primary poisoning 

Primary poisoning is not considered relevant for this active substance and PT. 
 
3.8.4.2 Secondary poisoning 

As the log Kow for the active substance is <3 and the active substance is highly reactive, 
bioconcentration is not expected. 
 
3.8.5 Mixture toxicity 

Not relevant for this product as the product contains only one active substance and no co-
formulants.  
 
3.8.6 Aggregated exposure (combined for relevant emission sources) 

According to the decision tree an aggregate exposure assessment is not required if the 
“biocide use of the active substance is < 10% of total” and if the biocidal use does not have 
a biocidal specific emission pattern.   
All compartments exposed via the STP route are relevant for the aggregated exposure 
assessment. The environmental exposure calculations are based on free available chlorine 
(FAC), independent from whether the exposure is based on sodium hypochlorite, calcium 
hypochlorite or chlorine. Therefore, the total tonnage of the active substance and the two 
precusors should be considered to decide whether an aggregate exposure assessment is 
needed. 
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4 Appendices 

4.1 Calculations for exposure assessment 

4.1.1 Human health 

 
Scenario 3 
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Chemical details
Chemical HOCl
CAS No. 7790-92-3

Scenario details
Number of activities 1
Total duration (mins) 120
Nonexposure period (mins) 0

Metadata
ART version 1.5

Substance emission potential
Substance product type Liquids
Process temperature Room temperature
Vapour pressure 196 Pa
Liquid mole fraction 4.7E-07
Activity coefficient 1

Activity emission potential
Activity class Surface spraying of liquids
Situation Moderate application rate (0.3 - 3 l/minute)
Spray direction In any direction (including upwards)
Spray technique Spraying with no or low compressed air use

Surface contamination
Process fully enclosed? No
Effective housekeeping practices in place? Yes

Dispersion
Work area Indoors
Room size Large workrooms only

Risk Management Measures

Localised controls
Primary No localized controls (0.00 % reduction)
Secondary No localized controls (0.00 % reduction)

Dispersion
Ventilation rate Only good natural ventilation

Mechanistic model results

Predicted exposure levels

The predicted 90th percentile full-shift exposure is 0.0019 mg/m³. 

The inter-quartile confidence interval is 0.00095 mg/m³ to 0.0041 mg/m³.

ART predicts air concentrations in a worker's personal breathing zone outside of any Respiratory 
Protection Equipment (RPE). The use of RPE must be considered separately.

ART REPORT

Spraying of treated water

Near-field exposure

Operational Conditions
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4.1.2 Dietary assessment 

Not relevant 
 
4.1.3 Environment  

None. Please refer to the relevant section for details on the scenarios. 
 
 
4.2 New information on the active substance(s) and substance(s) of 
concern 

No new information on the active substance is available. 
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A. De 
Bortoli 

May 
17, 
2022 

6.7 Efficacy 
data to 
support these 
claims 

4_sim-
use_bacteria(screening)_15°C_10&25min_natural 
soiling 

Test Report 
STULV20AA4289-1 
 
STULV20AA4289-1 
 

study report ARCHE 
CONSORTIA ON 
BEHALF OF THE 
CHLORINE 
CONSORTIUM 

no yes 

C. 
Carloni 

Oct 5, 
2020 

6.7 Efficacy 
data to 
support these 
claims 

5_sim-use_bacteria_15°C_10&25min_natural 
soiling 

Test report 
STULV20AA4360-1 
 
STULV20AA4360-1 
 

study report ARCHE 
CONSORTIA ON 
BEHALF OF THE 
CHLORINE 
CONSORTIUM 

no yes 

C. 
Giarei 

Oct 26, 
2020 

6.7 Efficacy 
data to 
support these 
claims 

6_sim-use_algae_15°C_10&25min_natural soiling EVALUATION OF 
EFFICACY OF 
“SODIUM 
HYPOCHLORITE 
SOLUTION 5%” 
AGAINST ALGAE 
USING THREE 
DIFFERENT 
INDUSTRIAL WATERS 
(ASTM E645-18) 
 
STULV20AA4368-1 
 

study report ARCHE 
CONSORTIA ON 
BEHALF OF 
CHLORINE 
CONSORTIUM 

no yes 
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4.4 References  

Reference to relevant guidance documents and legal texts have been made throughout 
this document in the specific sections. 
 
 
4.5 Confidential information  

Please refer to the separate document confidential annex of the PAR. 




