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1. REFERENCE use only
1.1 Reference A7.1.11.1/01 e I
. ]
I Rohm and Haas Company, Technical
Report N° GLP 2007-003, 17 May 2007
1.2  Data protection Yes
1.2.1 Dataowner Rohm and Haas Company
1.2.2 Criteria for data Data on existing a.s. submitted for the first time in support of the
protection firstinclusion into AnnexI/IA.
Data protection claimed in accordance with the Article 12.1 (c)
(ii), as data generated after entry into force ofthe Directive.
2. GUIDELINES AND QUALITY ASSURANCE
2.1  Guideline study Yes. OECD Guideline 111, Hydrolysisas a Functionof pH (April
2004) and US EPA OPPTS 835.2110, Hydrolysisas a Function of
pH (January 1998)
22 GLP Yes
2.3  Deviations None
3. MATERIALS AND METHODS
3.1  Testmaterial “C-BIT
O
*/*x*/(
[
R4

* site of 1C label

3.1.1 Lot/Batch number

Lot No. 1069.00, sublot 1069.0005

Section 1: Applicant

Page 2 of 453



Rohm and Haas 1,2-Benzisothiazol-3-(2H)-one Doc. I11-A
RMS: Spain PT6
Section A7 Ecotoxicological Profile Including Environmental

Subsection A7.1
Subsection A7.1.1
Subsection A7.1.1.1
Subsection A7.1.1.1.1

Subsection
A7.1.1.1.1/01

Annex Pointl1A7.6.2.1

Fate and Behaviour

Fate and Behaviour in Water

Degradation, initial studies

Abiotic
Hydrolysis
HYDROLYSIS

AS A

FUNCTION OF PH AND

IDENTIFICATION OF BREAKDOWN PRODUCTS

1. REFERENCE

Official
use only

3.1.2 Specification

As specified in the study guidelines, 14C-BIT was employed.
Specifications for the *C-materials are listed elsewhere.

3.1.3 Purity

Radiopurity of the 14C-test material was 98.3%

3.1.4 Specific Activity

Specific activity of the 14C-test material was 53.57 mCi/g

3.1.5 Furtherrelevant
properties

o Watersolubility is greaterthan0.7 g/L.

3.2 Reference
substance

No reference substances were employed to validate the
hydrolysis study. The following compound was used as
chromatography reference standards.

e 2C-BIT, lot MJB3787. Purity 99.8%

3.2.1 Initial concentration
of reference substance

Not applicable

3.3 Testsolution

A treatment solution of *C-BIT was prepared by dissolving

20.018 mg in 16.85 mL of acetonitrile. Actual concentrations of

the test solutions, determined from the Time O samples, are
tabulated below.

Dosing Concentration (ug/g)

pH4

pH7

pH9

9.73

9.56

9.75

A non-radiolabeled treatmentsolution was prepared by dissolving
5.794 mg of *?C-BIT in 4.8 mL of acetonitrile. This solution was
used for dosing samples that were used for sterility and pH

examinations.
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3.4  Testing procedure

341 Testsystem The guidelines employed for this study, OECD 111 and OPPTS
835.2110, are designed as a tiered approach. The first tier is to
measure the stability of the test material at pH 4, 7, and 9 for 5
days at 50°C. If the compound s stable at elevated temperatures,
no additional testing is required. BIT was stable sotheonly testing
performed was tier 1.

pH 4, 7, and 9 buffers were prepared as outlined in Table
A7.1.1.1.1-1. The buffers were degassed by sonication and then
purged with nitrogento exclude dissolved oxygen.

Thirty-sixvials were prepared, twelve foreachpH. To each vial, 3
ml of the appropriate buffer solution was added, the headspace
purged with nitrogenandthe vial sealed with crimped PTFE-lined
septa. Thevials were thenssterilized by autoclaving. Prior to dosing
the vials were placed in a water bath maintained in the dark at 50 +
0.2°C. For each pH, the 12 vials were dosed and employed as
describedin the table below.

Number of | “C-BIT | C-BIT Use
Vials (un (un
2 25 0 hoursamples
2 25 5 day samples
2 25 Spare samples
2 Pre-applicationpH
determination
2 o5 Post-application sterility
determination
Post-application pH
2 25 determination

The study was initiated by injecting **C-BIT into the buffered
solutionthroughthe septa.

Section 1: Applicant Page 4 of 453
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Samples dosed with C-BIT were removed for analysis
immediately (Time 0) and at Day 5. The samples were placed in
ice waterand aliquots removed for radioassay. Additional aliquots
were transferred to vials for HPLC analysis.

The pHwas determined in duplicate samples fromeach pH after
sterilization and prior to dosing with BIT. The pH was again
measured in two additional vials dosed with *?C-BIT on Day 5.

Two samples fromeach pH dosed with *>)C-BIT were remove on
Day 5 and the their sterility examined by counting colony forming
units on agar plates incubated at 35°C for 2 days.

Prior to study initiation, it was foundthat BIT did not adsorbto the
glass walls of the vials used.

342 Temperature The temperature of the water bath used was 50+ 0.2°C.
343 pH pH4.0 £0.2
pH7.0+0.2
pH9.0 £0.2
3.4.4 Durationofthetest ThedurationofthetestatpH4,7, and 9 was 5 days.
345  Numberof . . .
replicates Duplicate vials were removed at Time 0 and Day 5.
34.6 Sampling Sampling intervals were:
pH4: 0 and 5days
pH7: 0 and 5days
pH9: 0 and 5days
Aliquots were removed immediately after sampling for radioassay.
Additional aliquots were taken for chromatographic analysis.
3.4.7  Analyticalmethods Radioassay was performed using Packard liquid scintillation

counters.
Thin layer chromatography (TLC) was performed on 250 pm
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thicksilica gel plates (Whaman). The development solvent was
ethyl acetate:methanol:acetonitrile:acetic acid (90:5:5:1).
Solutions were cochromatographed with non-radiolabeled BIT.
Radiolabeled compounds were detectedusinga phophorimager
while non-labeled compounds visualized with a UV lamp (254
nmy.

Aliquots were analyzed by HPLC using a modified C-18 column
and a binary gradient composed of 0.5% aqueous formic acid and
0.5% methanolic formic acid. Detection employed a **C-flow
through monitorand/or UV detector (254 nm).

Representative samples at each pH were analyzed by LC-MS to
confirmthe presence of parent. Analysis employeda modified C-
18 column and a binary gradient composed of 0.5% aqueous
formic acid and 0.5% methanolic formic acid. The LC effluent was
introduced in to the MS via an API interface and positive
ionization was employed.

4. RESULTS

4.1 pH, storage,and
sterility stability

After 5 days of incubation the pH of the buffer solutions were
stable; 4.0,7.0, and 9.0.

Overnight storage at roomtemperature of the acetonitrile dosing
solutionresultedin no degradation of BIT.

Examination of the buffersolutions after 5 days incubation showed
they were still sterile (no detectable colony forming units).

4.2 Material Balance

The material balance was determined by radioassaying the
hydrolysis solutions at Day Oand 5 and the results expressed as a
percent of applied radioactivity in Table A7.1.1.1.1-2. Recovery
was greaterthan 97% with the average being 98.6 £ 1.7%.

4.3 Quantitation of
parent and
hydrolytic products

Table A7.1.1.1.1-3 contains the replicate average data for the
quantitation, asa percent of applied, of parent compoundand total
hydrolytic degradates at the three pH’s. Quantitation in pg/g is
presented in Table A7.1.1.1.1-4. These results show that parent
compoundis stable at pH4, 7 and 9 since BIT comprises over 9%
of the applied radioactivity. Thus there is essentially no
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degradation OIT observedat pH4, 7 and 9.

4.1 Hydrolysis rate
constant (kn)

There is no rate constant since BIT did not hydrolyze under the test
conditions. Thus no higher tier testing is required.

4.2 Dissipationtime

Since BIT did not hydrolyze, the dissipationtime (DTso) cannotbe
determined.

4.3 Specification of the
transformation
products

The transformation products were insignificantsince BIT did not
hydrolyze under the test conditions.

5. APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and

methods

The Guidelines followed were OECD 111, Hydrolysis as a
Function of pH and US EPA OPPTS 835.2110, Hydrolysis as a
Function of pH. The tier one test examined the stability ofthe test
compoundatpH4,7, and 9 for 5 days at 50°C. If the compound is
stable, no further testing is required.

Sterile and degassed pH 4, 7, and 9 buffers were prepared and
dosedat nominal 10 ppmwith **C-BIT. The buffered aliquots were
incubated in the darkat 50+ 0.2°C and duplicate samples removed
on Day 0 and Day 5. Solutions were radioassayed and
chromatographed to quantitate parent.

5.2 Results and

discussion

In pH 4, 7, and 9 buffers no significant hydrolysis of BIT was
observed after 5 days of incubation at 50°C. As a result, the
compoundis considered hydrolytically stable and no additional
tiered testing is required. Over 97% of the applied radioactivity
was recoveredas BIT afterthe 5 day incubation.

521 Kn

Not determined since BIT was stable at pH4, 7, and 9.

522 DTso

Not determined since BIT was stable at pH4,7, and 9.

523 r?

Not determined since BIT was stable at pH4,7, and 9.

5.3 Conclusion

Following the tier 1 guidelines, BIT was found to be hydrolytically
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stable at an elevated temperature and thus no additional testing is
required.

This study fulfils the requirement for determining the effect of
aqueous hydrolysis on the fate of BIT in the environment. As
discussed further in Document IlI-A sections A7.1.1.1.2, BIT
rapidly photodegrades. Additionally, BIT rapidly biodegrades
(7.1.1.2.1). Therefore, hydrolysis will have minimal, if any
influence on the fate of Ml and onits risk assessment.

531 Reliability 1, valid without restrictions.
532 Deficiencie No significant deficiencies that will affect the results and
s conclusions.
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date November2010

Materials and Methods

Applicant’s version isaccepted

Results anddiscussion

Applicant’s version isaccepted

Conclusion BIT wasfound to be hydrolyticallystable.
This study fulfils the requirement for determining the effect of aqueous
hydrolysis onthe fate of BIT in the environment.

Reliability 2

Acceptability Acceptable
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Remarks
Table A7.1.1.1.1-1: Type and composition of buffer solutions
. Type of buffer (final . ”
P molarity) omposttion
4 0.05 M Phthalate 5.108 g potassiumhydrogen phthalate made up to500 mL with water. The
pHwas 4.03
7 0.05 M Phosphate 3.0407 g KH,PO. made up to 500 mL with water. The pHwas adjusted with
0.05 NaOH t0 6.95.
9 0.01 M Sodium 4.768 g of Na2B407210H,O made up to 500 mL with water. The pHwas
Tetraborate-HCI 9.01.

The pHofthe bulkbuffersolutions were adjustedto 4.0+ 0.2, 7.0 £ 0.2, and 9.0 + 0.2,

Section 1: Applicant Page 9 of 453
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1,2-Benzisothiazol-3-(2H)-one

Table A7.1.1.1.1-2: Recowvery of Applied “C-Activity

Material Balance as a Percent of Applied

5] Radioactivity (% )!
Day 0 Day 5
4 99.4 98.6
7 97.2 99.0
9 98.9 985

1 Average of duplicate samples

Table A7.1.1.1.1-3: Percentof Parentand Hydrolytic Products

H Sampling Percent of Applied Activity (%)*

i Day BIT Other Total

4 0 9.3 11 99.4
5 97.7 0.8 98.6

7 0 %.6 0.6 97.2
S5 98.5 05 99.0

9 0 %84 0.4 98.9
5 97.2 1.2 985

1 Average of duplicate samples.

Table A7.1.1.1.1-4: Concentration of Parentand Hydrolytic Products

Sampling Percentof Applied Activity (% )*

i DEY BIT Other Total

0 9.73 0.11 984

) 5 9.67 0.08 9.76
0 9.56 0.05 9.62

' 5 9.75 0.05 9.80
0 9.75 0.04 9.79

’ 5 9.63 0.12 9.75

b Average of duplicate samples.

Section 1: Applicant
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1.1 Reference

A7.1.1.1.2/01 SN (2007). [*“C]-BIT: Photodegradation in
Sterile Aqueous Solution G

- |
Rohm and Haas Technical Report N° TR-07-019, June 2007

Unpublished.

1.2  Data protection

Yes

1.2.1. Data owner

Rohmand Haas Company

1.2.2. Criteria for data
protection

Data on existing a.s. submitted for the first time in support of the
firstinclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (c) (ii),
as data generated afterentry into forceofthe Directive.

2. GUIDELINES AND QUALITY ASSURANCE

2.1  Guidelinestudy

OECD Draft Guideline: Phototransformation of Chemicals in
Water— Direct and Indirect Photolysis (August 2000)

22 GLP

Yes

2.3 Dewviations

None

3. MATERIALS AND METHODS

3.1 Testmaterial

“C-BIT

~

>
x

| NH
<

/\

VAR
DN

* site of 14C label

3.1.1 Lot/Batch number

Lot 1069.00, Sublot 1069.0005

3.1.2 Specification

As specified in the study guidelines, **C-material was employed.
Specifications for the *C-material are listed below.

Section 1: Applicant
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3.1.3 Radiopurity Radiopurity was 98.3%

3.1.4 Specific Activity 53.57 mCi/g

3.1.5 UVIVIS absorption  TheabsorptionspectraforBITatpH5, 7,and9are presented in

spectra Figures A7.1.1.1.2-1, A7.1.1.1.2-2, and A7.1.1.1.2-3, respectively.
3.16 Furtherrelevant e Water solubility is greater 0.7 g/L.
properties

e The Henry’s Law constant is 1.45 x 10 Pa m3 mol?

e The compound is hydrolytically stable at pH 5, 7, 9

32  Reference No reference substances were employed to validate the
substances photolysis study. The compounds listed in Table A7.1.1.1.2-1
were used as chromatography and mass spectral reference

standards.

3.3  Testsolution A C-BIT stock solution was prepared by dissolving 20.018 mg
with 16.85 mL of acetonitrile.

A 2C-BIT stocksolutionwas prepared by dissolving 5.794 mg with
4.8 mL acetonitrile

The pH5, 7, and 9 buffers were prepared as follows.

e pH4: 1544g of ammonium acetate was dissolved in 1L of
waterand the pH adjusted with 0.05M NaOH

o pHT7: 27279 of KH,PO4 was dissolved in 1L of water and the
pHadjustedusingeither 0.05M NaOH or 0.05M HCI

e pH9: 3.819g of Na:B407*10H.O was dissolvedin 1L of water
and the pH adusted with either 0.05M NaOH or 0.05M HCI

Aliquots (25mL) ofthe buffersolutions were transferred to glass
vessels and sterilized in an autoclave.

3.4  Testing procedure

3.4.1 Tier 1 Screen The UV-VIS spectrumof BIT was recorded over the wavelength
range of 295-800 at pH 5, 7, and 9 (Figures A7.1.1.1.2-1,
A7.1112-2, and A7.11.1.2-3, respectively). The loss of
compoundis calculated as follows:

Percent loss = 100[/e*®"] Eql
Where T =30 days

Section 1: Applicant Page 12 of 453
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Ka = J3590sel; Eq2
&, is the molaradsorption coefficient
L, is the solarirradiance

3.4.2 TestSystemfor Tier Test\Vessels

2and4 The glass test vessels had an inlet and an outlet as well as an

injection port. Their height was approximately 41 mm and the
diameter approximately 24 mm (yielding an exposure surface of
452.6 mn?). 25 ml buffer portions were added to each vessel.
Vessels to be irradiated were fitted with quartzlids while the dark
control vessels were sealed with a crimped PTFE-lined cap.
Bacterial air filters were attached to the inlet and outlet prior to
autoclavingthe unit.

Properties ofthe light source

A Hanau Suntest Xenon lamp was used as the light source.
Radiation below 290 nm was removed with a filter. The spectral
properties and intensity was measured using an LI-1800
spectroradiometer.

Traps

To each irradiation unit four traps were attached to capture evolved
volatiles. The traps contained ethanediol (25 g) to collect polar
organic volatiles, 2% paraffin in xylene (25 g) to collect non-polar
organic volatiles,and two 2M NaOH (25 g) to collect CO».

Temperature

The vesselswere placedinto a coolingblockandthe temperature
maintained at 20+ 3°C by circulating temperature controlled water
throughtheblockandthusaroundthe vessels. The temperature on
the dark control samples were maintained at 20 + 3°C in a similar
manner to the irradiated.

3.4.3 Tier 2 (preliminary  Foreach pH, 6 vessels containing 25 mL of the buffer solutionwere
kinetics) prepared and dosed with either 0.1 pg/mL C-BIT or 10 pg/mL
YC-BIT. The systemis described below.

Sample Type “CBIT Irradiated | Number of Samples
pg/ml

Time 0 0.1 NA 1

Day1,2,7 0.1 Yes 1

Time 0 10 NA 1

Day1,2,7 10 Yes 1

Section 1: Applicant Page 13 of 453
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Dark Control |0.1 No 1
Dark Control |10 No 1

NA = Not Applicable

The experiment was initiated by injecting **C-BIT into the glass
test vessel through the septum on the injection port. After
application of BIT the Time 0 samples were removed, radioassayed
and chromatographed. The samples to be irradiated were placed
under the xenon lamp while the controls were placed in a dark
chamber. On Days 1, 2, and 7 aliquots were removed from the
irradiated samples, radioassayed, and chromatographed. The dark
controls were only analyzed on Day 7. Selected samples were
analyzed by LC-MS to confirmthe presence of parent. The rate
constant was determined by non-linear regression and the loss
determined by equation 1 (section3.4.1above).

The irradiation intensity was 42 Watts/m? (between 300 and 400
nm) resulting in the samples receiving the equivalent of 12days of
naturalsunlight (30°N-50°N latitude) in the 7 days of xenon lamp
exposure.

3.4.4 Tier 4 (Definitive Foreach pH, 22 glass vessels containing25mL of buffersolution
test) were sterilized. To 16 sterile vessels a nominal 10 pg/mL **C-BIT
was added through the injection port septumand the vessels gently
swirled. Fourteen vessels were placed under the xenon lamp and the
volatile traps connected. Humidified air was pulled through the
systemto remove volatiles fromthe test vessel. The remaining two
dosed vessels were analyzed immediately as Time 0 samples. In
addition the following samples were prepared; duplicate dark
controls containing 10 pg/mL *C-BIT, duplicate samples without
BIT to check the pH at Time 0, duplicate irradiated samples
containing **C-BIT to check the pH and solution sterility at the end
of the exposure period, and duplicate dark control samples
containing *?C-BIT to check the pH and solution sterility at the end
of the exposure period.

Atvarious intervals, duplicate vessels were removed for analysis.
Aliquots of solution were radioassayed and chromatographed
(HPLC). Inaddition representative samples were analyzed by LC-
MS to confirm the presence of parent and for identification of
photodegradtes.

The volatiles trapsand a polyurethane bung placed between the
glass vesseland thetraps were radioassayed whentheirrespective
glass vessel was removed for analysis. The bung was soaked in
acetonitrile and the extract radioassayed. The presence of CO, was
confirmed in selected samples of the NaOH traps by precipitation

Section 1: Applicant Page 14 of 453
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with BaCl..

The irradiation intensity was 25 Watts/m? (between 300 and 400
nm) resulting in the samples receiving the equivalent to 1 day of
natural sunlight (30°N-50°N latitude) for every day of exposure
underthe xenon lamp.

3.4.5 Duration ofthetest The durationofthe Tier2 test was 7 days (equivalentto 12 days of
natural sunlight)

The durationofthe Tier 4 test was 30days (equivalentto 30 days
of natural sunlight)

3.4.6 Numberofreplicates In the Tier 2 test single samples were employed

In the Tier 4 test duplicate samples were employed

3.4.7 Sampling In the Tier 1 test, irradiated samples were taken on Days 0, 1, 2 and
7. The darkcontrolwas analyzedon Day 7.

In the Tier 4 test, the following schedule was employed for
irradiated samples.

e pH5: 0,24, 8hoursandl, 15and 30 days
e pH7: 0,05, 1,2 hoursand 1,15, 30 days
e pH9: 0,05 1,2 hoursand 1,15, 30 days

The dark controls dosed with **C-BIT were analyzed on Day 30.
Sterility and pH samples were analyzed at the start of theexposure
period and on Day 30.

3.4.8 Analyticalmethods Radioassay was performed using Packard liquid scintillation
counter.

Radiopurity andaliquots fromthe buffer solutionswere analyzed
by HPLC using a modified C-18 column and a binary gradient
composed of 0.5% aqueous formic acid and 0.5% methanolic
formic acid. Detection employed a **C-flow through monitor
and/or UVdetector (254 nm).

Thin layer chromatography (TLC) was used for radiopurity
determination. Silica gel plates (250 um thick) were developed
with ethyl acetate:methanol:acetonitrile:acetic acid (90:5:5:1).
Solutions were cochromatographed with non-radiolabeled BIT.
Radiolabeled compounds were detectedusing a phophorimager
while non-labeled compounds visualized with a UV lamp (254
nm).

Representative samples were analyzed by LC-MS (ion trap) to
confirmthe presence of parent. Analysis employeda modified C-18
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column and a binary gradient composed of0.5% aqueous formic
acid and 0.5% methanolic formic acid. Detection was by a
radioactivity flow monitor and the mass spectrometer. The LC
effluent was split betweenthetwo detectorsand introduction in to
the MSviaan APl interface and positive and negative ionization
were employed.

Formetabolite identification, accurate masses were obtainedusing
an LC-Fourier Transform MS. A modified C-18 column was
employed with a gradient consisting of 0.5% aqueous formic acid
and 0.5% formic acid in acetonitrile. The LC effluent was
introduced intothe MSviaan APl interface andboth positive and
negativeionization was employed.

3.5 Transformation
products

3.5.1 Methodofanalysis Transformationproducts were quantitated by HPLCand identified
for transformation by LC-MS.
products

4. RESULTS

4.1 Tierl The UV/VIS spectra for BIT at pH 5, 7, and 9 are presented in
Figures A7.1.1.1.2-1, A7.1.1.1.2-2, and A7.1.1.1.2-3, respectively.
The maximum possible rate constants determined for BIT at pH 5,
7, and 9are 994 day, 953 day*, and 965 day?, respectively. These
rate constants predicte that photolysis could accountfor 100% loss
of BIT overa 30 day period at allthree pH’s. Thereforeadditional
testingis necessary.

4.2 Tier 2 (preliminary ~ Thedistributionand recovery of ““C-activity fromTier 2 testing is
kinetics test) presentedin Table A7.1.1.1.2-2. Over 94% of the applied activity
remained in the buffer solution with lessthan 1% being found in

volatile organic traps and less than 10% as evolved “CO..

Quantitation of BIT at Day 0, 1, 2, and 7 is presented in Table
A7.1.1.1.2-3. Theresults demonstrate that photolysis could account
for 100% loss of BIT within 30 days. Therefore additionaltesting,
Tier 4, is required.

4.3 Tier 4 (definitive
test)
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431 Distribution and The results fromthe distributionand recovery ofapplied activity
recovery are presentedin Table A7.1.1.1.2-4. Theresults are similar to that
observedin the Tier 2 test.

ForpH 5 irradiated samples, over 93% of the applied activity was
detected in the buffer solution. Less than 0.3% was found in the
volatile organic traps and less than 4% in the CO- trap. For the dark
controlsample, 99.6% was detectedin the buffersolution and no
volatiles were detected. The mean recovery of **C-activity was 98.8
+2.2%.

The results for the pH 7 irradiated samples were similar to pH 5.
Over 86% of the applied activity was detected in the buffer
solution. Less than0.5% was in the volatile organic traps. By Day
30, 9.1% of the applied activity was present as CO.. For the dark
control, 99.8% was detected in the buffer solution with no volatiles
detected. Themean recovery of **C was 98.5 + 1.7%.

Over 89% of the applied activity fromthe irradiatedpH9samples
was detected in the buffer solution. Less than 0.7% was detected in
the volatile organic traps. On Day 30, CO; accounted for 6.9% of
the applied activity. Forthe dark controls, 98.9% was detected in
the buffer solutionwith no volatiles detected. The mean recovery of
YC-activity was 97.8 + 2.1%

432  Quantitation of BIT The quantitation of BIT and its photoproducts at varioussampling
and photoproducts intervals is presented in Tables A7.1.1.1.2-5, A7.1.1.1.2-6, and
A7.11.12-7 for pH 5, 7, and 9, respectively. BIT rapidly
photolyzed sothat by Day 15there was no parent remainingatany
pH tested. At pH 5, after two hours of irradiation there remained
85.7% of the applied activity as BIT while at pH 7 and 9, 13.1%

and 20.1% remained.

There were seven major photodegradates detected. One
cochromatographed with the standard, 2-sulfobenzoic acid (2-
SBAH). AtpH5 the major degradates were 2-SBAH, Unknown A
and Unknown B. At pH 7 the major degradates were 2-SBAH,
Unknown B, and Unknown E. At pH 9 the major degradates were
2-SBAH, Unknown B, Unknown C, Unknown E, and Unknown M.
Atall pH’s Unknown Bis transientprobably serving asa precursor
for asubsequent product.

No apparent degradation was observed in the dark control samples.
On Day 30 BIT comprised 97.8%, 98.2% and 95.6% of the applied
activity at pH5, 7, and 9, respectively.

433 Kinetics The kinetic results are tabulated below.

Parameter pH 5 pH 7 pH 9
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k (day™) 1.813 22.879 23.833
DTso (h) 9 0.7 0.7

DTz (h) 18 1.4 1.4

DTe (h) 30 2.4 2.4

R? 0.992445 0.996478 0.988083

Figure A7.1.1.1-4 provides a graphical representation of the natural
log decline of BIT atpH 5, 7, and 9.

434 Confirmation of BIT
and Identification of
the Degradation
Products

Using LC-MS, the presence of BIT in selected samples was
confirmed.

Identificationofthe photodegradation products was undertaken
using LC-MS. A summary of the results is presented in Table
A7.1.1.1.2-8 providing the structures, names, and maximum
percentage of each photodegradate. One photodegradate was
initially identified as 2-sulfobenzoic acid (2-SBAH) based on
cochromatography with a standard. However LC-MS analysis
demonstrated that2-SBAH was a minor componentofthis fraction
with 2-sulfobenzamide beingthe major component.

Unknown D has two possible structures; dihydroxylated BIT
(hydroxylation of the benzene ring) and the benzene ring mono-
hydroxylated sulfoxide. Fragmentation, even from daughter ions
(MS/MS), was not sufficientto assignthe absolute structure and
both photoproducts have the same exact mass. Thus it was not
possible to differentiate between these two possibilities.

It was not possible to assign absolute structures to Unknown Eand
Unknown M. LC-MS did demonstratethatthey contained multip le
components and probably no single component was greater than
10% of the applied activity.

435 Photolytic pathway

A photolytic pathway is presentedin Figure A7.1.1.1.2-4.

436  pHand sterility

The solution pH was measured pre and post-irradiation and is
provided below.

Mean Solution pH
Interval
pH 4 pH 7 pH 9
Pre-irradiation 4.96 7.03 9.02
Post-irradiation | 5.08 7.04 8.72
Dark control: | 5.32 7.04 9.04
post-irradiation

Section 1: Applicant
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Aliquots ofthe Day 30irradiated and dark control solutions were
checked for sterility on nutrient agar plates. No colony forming
units were detected in any solutions.

5. APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and The test guidelines employed were OECD Draft Guideline:
methods Phototransformation of Chemicals in Water— Directand Indirect
Photolsysis (August 2000).

An initial screen involving an analysis of the UV/VIS spectrum
showedthatBIT could substantially photodegrade so additional
testingwas performed. A preliminary kinetic test was performed by
adding sterile pH 5, 7, or 9 buffer to a test vessel, dosing at 0.1
pg/mL and 10 pg/mL BIT, and irradiating the sample using a xenon
lamp. The solutionwas analyzedon Days 0, 1, 2, and 7. The results
showedthatadditional testing was warranted.

A definitive photolysis study was undertaken by preparing
photolysis vessels with either sterile pH 5, 7, or 9 buffer. The
vessels were dosed at 10 pg/mL, a series of traps designed to
capture volatile organic and evolved CO; were attached to each
vessel, a stream of sterile moistened air was pulled through the
system, and the vessels irradiated with a xenon lamp. pH5 samples
were removed at 0, 2, 4, and 8 hours and 1, 15, and 30 days. pH 7
and 9 samples were removedat0,0.5, 1, and 2 hours and 1, 15, and
30 days. Samplesandtheirtraps were radioassayed. Aliquots of the
buffersolutions were chromatographed (HPLC) to quantitate parent
and photodegradates. Photodegradates were identified by LC-MS

5.2  Resultsand BIT rapidly photodegrades andtherate is dependent on pH. The
discussion photolytic half-life in pH5 bufferwas 9hours while inpH7 and 9,
0.7 hours. Organic volatiles were less than 1% of the applied
activity and evolved CO; less than 10%. On average, the recovery
of applied radioactivity in the definitive study was over 98%. The
major photoproducts were:

e 2-sulfobenzamide (small quantities of 2-sulfobenzoic acid
cochromatographed)

e 12-benzthiazolin-2-one
e hydroxy-1,2-benzisothiazolin-3-one
e Saccharin (1,2-benzisothiazolin-3-one-1,1-dioxide)

e Dihydroxy-1,2-benzisothiazolin-3-one or hydroxy-1,2-
benzisothiazolin-3-one-1-oxide

e Unknown E: unable to assignastructure butitcontained
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multiple components

e Unknown M:unable to assign a structurebutitcontained
multiple components

5.3  Conclusion This study fulfils the requirement for determining the effect of
aqueous photolysis onthe fateof BIT in the environment. The half-
life at pH 5 is 9 hours and at pH 7 and 9, 0.7 hours.
Photodegradation of BIT involves cleavage of the isothaizolone
ring, hydroxylation of the benzene ring, and/or oxidation of the

sulfur.
5.3.1 Reliability 1- valid without restrictions
5.3.2 Deficiencies None

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date November2010
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Materials and Methods

Applicant s version is accepted with the following remarks:

Samples are duplicated only in Tier 4. In Tier 2, two substance
concentrations were tested, butonly one replicate for each concentration was
analyzed.

Testsolution: pH4 should be pH5
Atthe pHand sterilitysection, TableshouldreadpH5 and not pH4.
Testing procedure: Tier 1 screen, Eq 1 isnot correct.

Onlyan aliquot of 1ml was removed for sampling at day 1 andday 3, instead
of using an entire irradiated photolysis cell ateach sampling interval. In
addition, dark controlwas onlyanalyzed in day 7, instead of beinganal yzed
ateach sampling interval.

Transformation products are identified and quantified, but there isno
informationabout the degradation rate ofthese products.

The following sentence should be added in “Testing Procedure-Tier 1
Screen “section:

“The extent of overlap betweenthe absorption bands of the substance and the
spectral distribution of the incident sunlight gave and indication of the
potential for photolysis. The result showed that photolysis could account for
100% loss ofthestsubstance over the equivalent 0f 30 days, so further testing
was performed.

Results anddiscussion

Accepted

Conclusion This study fulfils the requirement for determining the effect of aqueous
photolysisonthe fate of BIT in the environment. The half-life at pH5 is 9
hours and at pH 7 and 9, 0.7 hours. Photodegradation of BIT involves
cleavage ofthe isothaizolone ring, hydroxylation ofthe benzene ring, and/or
oxidationofthe sulfur.

Reliability 2

Acceptability Acceptable

Remarks
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Table A7.1.1.1.2-1: Chromatographic Reference Standards
iati Puri ;
Flrerii | TEme Abbreviation Sponsor lot ty Expiry STUETTE
used number (%) date
(@)
1,2-Benzisothiazolin-3- 18 April
one BIT MJB3787 99.8 2012 ™H
S
raa, O
acid ' ' 2008
b
Benzene sulphonamide BS 14024BB 99.0 30 Nov ©\ <
' 2008 VS
o
p
29 Nov
Catechol NA 03812AD 99.2 00 ©/
//
b
2-Sulfobenzoic acid : + 16 Feb
hydrate 2-SBAH 151001MB 75.4 2009 @[ S/o
&% P
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Table A7.1.1.1.2-2: Distribution and Percent Recovery from Tier 2 (Preliminary Kinetics) Test

Conditions Sample Day Percentof Applied Activity
Solution* Volatile NaOH Recowery
Organic
Traps?
pH 5
Light 0 103.1 NA3 NA 103.1
1 101.6 ND? MD 101.6
2 9.1 ND 0.1 99.2
7 101.3 0.1 0.8 102.1
Dark 7 102.3 NA ND 102.2
pH 7
Light 0 102.3 NA NA 102.3
1 9.1 ND 0.1 99.2
2 97.1 ND 0.9 97.9
7 94.7 0.2 5.4 100.3
Dark 7 101.0 NA NA 100.9
pH 9
Light 0 101.6 NA NA 1015
1 101.3 ND 7.3 116.9*
2 96.9 ND 74 113.74
7 99.7 ND 8.9 124.4*
Dark 7 99.0 NA NA 106.0

! Buffer solution plus rinse of glass vessel

2 Combined results of the Ethanediol trap + Paraffin/Xylene trap + polyurethane bung
® NA = Not Applicable; ND= Not Detected

4 The high values may be due to contamination of the first sodium hydroxide trap.
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Table A7.1.1.1.2-3: Quantitation of BIT in Tier 2 (Preliminary Kinetic) Test

Conditions Sample Day Percent BIT at Dose Rate
0.1 pg BIT/mL 10 ug BIT/mL
pH 5
Light 0 103.4 100.6
1 6.9 5.8
2 2.1 ND
7 ND ND
Dark 7 102.6 99.6
pH 7
Light 0 102.9 99.5
1 35 0.4
2 24 0.7
7 ND ND
Dark 7 100.6 97.7
pH5
Light 0 96.5 100.0
1 8.4 ND
2 18 0.3
7 2.6 ND
Dark 7 99.5 931
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Table A7.1.1.1.2-4: Distribution and Percent Recovery from Tier 4 (Advanced) Test
Percentof Applied Activity*
et Sample i
Conditions Inte rE)/aI Solution? \O/?{qa;”ii NaOH Recowery
Traps?
pH 5
Light 0 100.0 NA* NA 99.9
2hr 98.3 0.2 ND 98.5
4hr 99.8 0.1 ND 99.9
8hr 100.4 0.1 ND 100.5
1day 98.6 ND* ND 98.6
15 days 93.2 0.1 24 95.5
30 days 94.2 0.1 35 97.7
Dark 30 days 99.6 NA 99.6
pH 7
Light 0 100.2 NA NA 100.2
0.5 hr 98.9 0.2 ND 98.8
1hr 99.0 0.4 ND 99.4
2hr 98.7 ND ND 98.7
1day 98.5 ND 0.1 98.6
15 days 90.3 0.1 6.7 97.1
30 days 86.6 0.1 9.1 95.7
Dark 30 days 99.8 NA NA 29.8
pH 9
Light 0 99.6 NA NA 99.6
0.5 hr 98.6 0.2 ND 98.7
1hr 96.8 0.6 ND 97.4
2hr 98.7 ND ND 98.6
1day 98.8 0.1 ND 98.9
15 days 90.9 ND 3.3 9.1
30 days 89.6 ND 6.9 96.5
Dark 30 days 98.9 NA NA 98.9

1 Average of duplicate samples

2 Buffer solution plus rinse of glass vessel

® Combined results of the Ethanediol trap + Parafiin/Xylene trap + polyurethane bung
“ NA = Not Applicable; ND= Not Detected
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Table A7.1.1.1.2-5: Quantitation of BIT and its Photodegradates—pH 5
3 Sample Quantitation of BIT and Photodegradates as a Percentof Applied Activity!
Conditions | oo ST 2-SBAH Unkxown Unkgovm Unkgown Unk[r;own UnkEown Unk'\r}lovm Other? Total
Light 0 98.7 ND? ND ND ND ND ND ND 0.7 99.5
2 hrs 85.7 ND 49 6.3 ND ND ND ND 0.6 97.6
4hrs 76.8 0.6 10.1 114 ND ND ND ND 05 99.4
8hrs 55.1 25 19.6 21.7 0.2 ND 0.1 ND 0.7 99.9
1day 14.0 7.8 39.9 34.3 ND ND ND 11 1.0 98.2
15 days ND 171 46.7 194 24 1.0 25 2.3 11 92.7
30 days ND 22.7 49.8 9.1 2.5 11 4.1 3.3 13 93.9
Dark 30 days 97.8 ND ND ND ND ND ND ND 13 9.1

1 Average of duplicate samples

2 Other = Total Other Unknowns and Unresolved Background
® ND = Not Detected
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Table A7.1.1.1.2-6: Quantitation of BIT and its Photodegradates—pH 7
samnl Quantitation of BIT and Photodegradates as a Percent of Applied Activity*
. ample
Conditions
Interval 2- Unknown Unknown Unknown Unknown Unknown 2
BIT SBAH A B C D Unknown E M Other? | Total
Light 0 98.7 ND ND ND ND ND ND ND 11 99.8
0.5 hrs 62.2 2.6 0.8 313 0.3 ND ND 0.3 0.7 98.3
1hrs 38.9 48 16 49.9 0.7 ND 0.8 0.7 13 98.6
2hrs 13.1 12.0 2.6 65.4 15 0.6 ND 1.8 11 98.1
lday 0.7 25.2 35 51.0 2.8 2.8 2.7 6.9 2.3 98.0
15days ND 56.4 4.6 ND 3.0 6.1 11.9 6.8 11 89.9
30 days ND 53.0 3.7 ND 1.8 5.8 13.8 6.1 19 86.2
Dark 30 days 98.2 ND ND ND ND ND ND ND 1.2 99.4

1 Average of duplicate samples

2 Other = Total Other Unknowns and Unresolved Background

3 ND = Not Detected

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour

Page 27 of 453




Rohm and Haas 1,2-Benzisothiazol-3(2H)-one Doc. I11-A
RMS: Spain PT6
Table A7.1.1.1.2-7: Quantitation of BIT and its Photodegradates—pH 9
3 Sample Quantitation of BIT and Photodegradates as a Percentof Applied Activity?
Conditions | | +oral BIT 9-SBAH Unk/r;\ovm Unkgown Unkgown Unklgown Unklr:—mwn Unkl\r}lown Other? Total
Light 0 97.7 ND ND 04 ND ND ND ND 11 9.1
0.5 hrs 54.0 4.6 ND 34.8 1.0 0.7 11 11 0.7 98.1
1hrs 335 7.5 ND 484 14 13 18 13 1.2 96.4
2hrs 20.1 10.7 ND 59.0 2.2 25 20 0.9 05 98.0
1day 0.2 27.2 ND 414 9.6 48 3.0 10.0 21 984
15days ND 39.5 ND ND 121 8.7 15.7 104 29 89.2
30 days ND 36.9 ND ND 132 7.8 26.1 46 0.7 89.3
Dark 30 days 95.6 ND ND ND ND ND ND ND 2.8 98.4
1 Average of duplicate samples
2 Other = Total Other Unknowns and Unresolved Background
8 ND = Not Detected
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Table A7.1.1.1.2-8: Major Photodegradates Detected, Their Structures, and Maximum Percentage
Detected

Maximum Mean Percent
Designation Structure
pH 5 pH 7 pH 9
2-SBAH major component minor component
d‘\ C{ 297 56.4 395
(15 (15
(30 days) days) days)
2-sulfobenzamide 2-sulfobenzoic acid
Unknown A §
©i>: ) 08 . ND
) (30 days) dz(i/Ss)
1,2-benzthiazolin-2-one
Unknown B =
ol S 343 6(52'4 5‘*(:’2'0
Z 4
(1 day) hours) | hours)
hydroxy-1,2-benzisothiazolin-3-one
Unknown C P
/NH 25 3.0 13.2
A (15 (30
4\, _ (30 days) days) days)
Saccharin
(1,2-benzisothiazolin-3-one-1,1-dioxide)
Unknown D o > =
[\j[(m ol S 11 6.1 8.7
A4 or ZE '
”’4 L (30 days) (15 (15
days) days)
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Maximum Mean Percent
Designation Structure
pH 5 pH 7 pH 9
dihydroxy-1,2- hydroxy-1-2-
benzisothiazolin-3-one benzisothiazolin-3-one-1-
oxide
41 13.8 26.1
Unknown E | Multiple components that are chromatographically very polar '
p p grap! yveryp (30 days) (30 (30
days) days)
Unable to assign structures despite having exact mass 33 6.9 104
Unknown M gnstru 5P g (15
information (30 days) | (1 day) days)

Figure A7.1.1.1.2-1: UV Absorption Spectrumof BIT in pH 5 Buffer Solution
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pH5 sample 44.728 pg/mL
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Figure A7.1.1.1.2-2: UV Absorption Spectrumof BIT in pH 7 Buffer Solution

pH7 sample 63.59 pg/mL
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Figure A7.1.1.1.2-3: UV Absorption Spectrumof BIT in pH 9 Buffer Solution
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Figure A7.1.1.1.2-4: Dissipation of Parent Compound

Photodegradation of BIT
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Figure A7.1.1.1.2-5: Aqueous Photolytic Degradation Pathway of BIT
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Section A7 Ecotoxicological Profile Including Environmental
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Subsection A7.1 Fate and Behaviourin Water

Subsection A7.1.1 Degradation, initial studies

Subsection A.7.1.1.1 Abiotic
Subsection A.7.1.1.2.1/01 READY BIODEGRADABILITY

IHAVII 7.6.1.2
1 REFERENCE Official
use only
1.1  Reference A7.1.12.1/01: NN W (2006) 1,2-Benzisothiazolin-3-one:
Ready Biodegradability in a CO, Evolution (Modified Sturm) Test;
A
Rohm and Haas Report N° GLP-2006-008 (April 24, 2006),
unpublished.
1.2  Data protection Yes

1.2.1 Dataowner Rohmand Haas Company

1.2.2 Criteria for data Data on existing a.s. submitted for the first time in support of the
protection firstinclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1(c) (ii),
as data generated afterentry into forceof the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1  Guideline study Yes.

OECD No. 301B Ready Biodegradability: CO. Evolution
(Modified Sturm Test), 1992; EU Commission Directive 92/69
EEC, Part C.4-C, Carbon Dioxide (CO.) Evolution (Modified
Sturm Test), 1992.

22 GLP Yes.
2.3 Deviations No.

3 MATERIALS AND METHODS
3.1  Testmaterial 1,2-Benzisothiazolin-3-one (BIT)
311 Lot/Batch number 220904

3.1.2 Specification As given in section 2.
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3.1.3 Purity Purity : 100 %
3.1.4 Furtherrelevant Solubility in water: > 0.7 g/L
properties Vaporpressure : 2.3 x 10 Pa at 25°C
3.1.5 Composition of Notapplicable.
Product
3.1.6 TSinhibitoryto In an activated sludgerespiration inhibition test (OECD 209), BIT
microorganisms had an NOEC of 1-3 mg/L (see section A7.4.1.4). BIT is a biocidal
active substance and as such, inhibitory to microorganisms (see
section Ab).
3.1.7 Specific chemical Total inorganic carbon was quantitated by a TOC analyzer
analysis (Shimadzu TOC-5000A) equipped with an autosampler.

3.2 Reference substance Yes. SodiumBenzoate.

3.21 Initial concentrationof 25.7 mg/L
reference substance

3.3  Testing procedure

3.3.1 Inoculum/ Aerobic activated sludge was obtained froma wastewater treatment
test species facility (ARA Ergolz I1, Fullinsdorf, Switzerland) treating primarily
domestic wastewater (Table A7.1.1.2.1-1). The sludgewas washed
twice via centrifugation with tap waterand the liquid supernatant
phase was decanted. A homogenized aliquot of the final sludge
suspensionwas weighed, thereafter dried andthe ratio of wet to dry
weight was calculated. Sludgewas usedat a final concentration of
30 mg dry material per liter.

3.3.1 Testsystem Thetest systemis describedin Table A7.1.1.2.1-2.

3.3.2 Testconditions Table A7.1.1.2.1-3 describes the test conditions including the
compositionofthe aqueous mineral salts medium, temperature, pH,
and aeration.

To each of nine 5 L flasks, approximately 2400 mL of test water
containing mineral salts (KH2PO., K:HPOs, Na;HPOs, NH4CI,
MgSOs, CaCl,, and FeCls) plus 90 mL of activated sludge inoculum
were added. The flasks were aerated overnight with CO,-free air to
purge the system of CO,. The morning after purging, 17.9-18.2
mg/L of the test item, BIT (10.0-10.1 mg TOC/L), was added to
four flasks. To one of these flask, 10 mg/L of HgCl, was added
(Abiotic control) while to another flask 25.7 mg/L (15 mg OC/L) of
the reference item, sodiumbenzoate, was added (Toxicity control).
To 2 procedure control flasks, only sodium benzoate (25.7 mg/L)
was added while to 2 additional flasks neither thetest substance nor
the reference substance was added (Inoculumcontrol). The final
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flask contained only HgCl. (10 mg/L) (Abiotic controlblank). The
flasks were made up to a volume of three liters with test water.
Inoculum was not added to the abiotic control and the abiotic
controlblank.

The test vessels were incubated in adarkroomat 20-22 °C. pH of
the test flasks solutions was measuredon day Oand again on day
28. The pH measured on Day 0 was between 7.6 and 7.7 and on
Day 28 (end ofexposure) between 7.6and 7.8.

3.3.3 Initial TS 17.9 —18.2 mg/L (10.0 —10.1 mg total organic carbon/L)
concentration
3.3.4 Duration oftest 28 days (exposure period).

3.3.5 Analyticalparameter  CO, produced fromdegradation of test substance measured by TOC
analyzer.

3.3.6 Sampling On Days 2, 6, 9, 12, 14, 19, 23, 27, 28, and 29 a five mL sample
was withdrawn from each of the first NaOH absorber in series.
Additionally on Days 14 and 28 samples were drawn from the
second NaOH absorber to correct for any carryover CO,. Total
inorganic carbon was quantitated by a TOC analyzer. After
sampling on Day 28, 1ml of concentrated HCl was added to each
flaskand the flask aerated

overnight to drive offany residual CO; into absorberallowing for
quantitation of dissolved CO5.

3.3.7 Intermediates/ Not identified
degradation products
3.3.8 Nitrate/nitrite No.
measurement
3.3.9 Controls Toxicity control: 18.2 mg/L BIT (Testitem)and 25.7 mg/L Sodium

Benzoate (Reference item).
Procedure control: 25.7 mg/L SodiumBenzoate (Reference item)

Abiotic control: 18.2 mg/L BIT (test item) poisoned with 10 mg/L
HgCl;

Inoculumcontrol: neither testitemnor reference item

Abiotic control blank: neither test item nor reference itemadded.
Flasks were poisoned with 20 mg/L HgCl.

3.3.10Calculations/Statistics  |C content in absorber flask :
mg IC! = IC in absorber x Volume of absorber
IC removed in analytical samples :

mg IC in sample = I1C in absorber x Volume of sample
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IC produced by Test flask :
mg IC produced =mg IC + X mg IC in sample
%deg

mglCproducedintestflask — mglCproducedinblank
= x100
mgTOC
Y 1IC=inorganic carbon
4 RESULTS
4.1 Degradation of test
substance
411 Graph The percentbiodegradation for flasks containing BIT (2 replicate

flask), sodiumbenzoate (2 replicate flask), BIT + sodiumbenzoate,
and BIT + HgCl; is presented in Table A7.1.1.2.1-4 and Figure
A7.11.2-1.

The percentbiodegradation ofthetest itemwas calculated based on
a total carbon content (TOC) of 0.56 mg C/mg BIT. The CO:
produced in flask containing only BIT was slightly lessthanthat of
the inoculumcontrols (no additions). Consequently BIT was not
ready biodegradable under the testconditions within 28 days.

In the abiotic control (BIT + HgCl2) no significantdegradationwas
observed at the end of the 28 day test period (i.e. <10% of the
TOC).

The percentbiodegradation of the reference itemwas based ontotal
carbon content of 0.58 mg C/mg sodium benzoate. The reference
itemwas degraded by an averageofextent of 78% by day 14 thus
confirming the suitability of the activated sludge (>60% by Day
14). By Day 28 the sodiumbenzoate was biodegraded toan average
extent of 85%.

The extent of biodegradation of sodiumbenzoate in the presence of
BIT was slightly delayed over the course of the experiment
compared to sodiumbenzoate alone.
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4.1.2 Degradation % degradation = mg ICpyroq_in the test flask - mg 1G04 in blank x
100
mg TOC
- % degradation at the end of
Flask Description incubation (mean)
Test item? -19.0
Procedure control (Sodium 854
Benzoate) ! ‘
Toxicity control* 35.8
Abiotic control? 2.4

! Corrected forthe inoculumcontrols
2 Corrected for the abiotic blank

413 Degradationof TSin  Degradation of BIT in abiotic control corresponds to approximately

abiotic control 3%.

414  Degradationof See Figure A7.1.1.2-1.
reference substance

415 Intermediates/ Not applicable.
degradation products

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1  Materials and BIT was investigated for its ready biodegradability in a 28-day CO-
methods Evolution (Modified Sturm) test according to EU Commission
Directive 92/69/EEC C.4-C (1992) and OECD Guideline for testing
of Chemicals N° 301 B: Ready Biodegradation: CO. Evolution

(Modified SturmTest), 1992.

Toeach ofnine 5 L flasks, 2400 to 3000 ml of test water containing
mineral salts (KH2PO4, K:HPO4, NazHPO4, NH4Cl, MgSOs, CaCls,
and FeClz) plus 90 ml of activated sludge inoculumwere added.
The flasks were aerated overnight with CO,-free air to purge the
system of CO,. The morning after purging, 17.9-18.2 mg/L of the
testitem, BIT, was added to four flasks. To oneofthese flask, 10
mg/L of HgCl, was added (abiotic control) while to another flask
25.7 mg/L of the reference item, sodiumbenzoate, was added. To 2
procedure control flasks, only sodium benzoate (25.7 mg/L) was
added while to 2 additional flasks neither the testsubstance nor the
reference substance was added. The final flask contained only
HgCl, (10 mg/L). The flasks were made up to a volume of three
liters. Two 0.05 M NaOH traps were connected in seriesto the exit
air line of each testflask. The flasks were incubated inthe dark at
20-22°C.

On Days 2,6, 9,12, 14, 19, 23, 27, 28, and 29 a five ml sample was
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withdrawn from each of the first NaOH absorber in series.
Additionally on Days 14 and 28 samples were drawn from the
second NaOH absorber to correct for any carryover CO,. Total
inorganic carbon was quantitated by a TOC analyzer. After
sampling on Day 28, 1 mL of concentrated HClwas addedto each
flask and the flask aerated overnight to drive residual CO; into
absorberallowing for quantitation of dissolved CO5.

5.2  Resultsand Thetestitem, BIT, was found to be not ready biodegradable under
discussion the test conditions within 28 days.

In the abiotic control containing BIT and HgCly, no significant
degradation was noted at the end of the 28-day exposure period
(<10 %). In the toxicity control containing both BIT and the
reference item sodium benzoate, biodegradation was slightly
delayed over the course of the experiment compared to sodium
benzoate alone.

In the procedure controls, sodiumbenzoate was degraded to an
average extent of 78 % by exposure day 14, confirming suitability
of the activatedsludge. By the end of the test, the reference item
was degraded 85%.

5.3  Conclusion BIT was found to be not biodegradable under the tests conditions
within 28 days. However testing biocides for ready biodegredability
may not be relevant since biocides whichare toxic to the inoculum
may give false negativetest results which may lead to requirements

for furthertests.
5.3.1 Reliability 1-valid without restrictions.
5.3.2 Deficiencies No.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date November2010

Materials and Methods 3.3. Testing procedure
3.3.1. Inoculum test/species: heading Table A7.1.2.3./01-1 should be
A7.1121-1

3.3.2. Test system: heading Table A7.1.2.3./01-2shouldbe A7.1.1.2.1-2
3.3.3. Test conditions: heading Table A7.1.2.3./01-3should be A7.1.1.2.1-3
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Results anddiscussion

Conclusion

Reliability

Acceptability

Applicant s version is accepted, but with the following comments:

The percentage ofbiodegradation showsa negative biodegradation rate,
comparedto theinoculum control.

BIT wasfound to be not biodegradable under the tests conditions within 28
days.

BIT at the concentration used to fulfill the requirementsof test OECD 301B
seems to be toxic to theinoculum.

In the toxicity control, containing both 1,2-Benzisothiazolin-3-one and the
reference itemsodium benzoate, no inhibitory effect on the biodegradation of
the reference itemwas determined. Thus 1,2-Benzisothiazolin-3-one had no
inhibitory effect on the activity of activated sludge microorganisms at the
tested concentration of18 mg/I.

2

Acceptable

Remarks
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Table A7.1.2.3/01-1: Inoculum

Criteria Details

Nature Activated sludge

Source Wastewater treatment plant treating predominantly
domestic wastewater

Sampling site ARA Ergolz Il, Fullinsdorf, Switzerland
Sludge was washed twice with tap water by

Preparation of inoculum centrifugation and the supernatant liquid phase
decanted.
Sludge was addedto mineral salt solutionand aerated

Pretreatment with CO; free air overnight prior to addition of test
compound

Concentration 30 mg of washed sludge onadry weight basis/L
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Table 7.1.2.3/01-2: TestSystem

Criteria Details

Nine 5L flask were dosed as below.

Identification mg/L Test mg/L mg/L  Inoculum
Item Reference  HgCl.  Added
Item
Test Flask 18.0 +
Test Flask 179 +
Abiotic Control 18.2 10 -
Numberand Nature of Culture
Flask Toxicity Control 18.2 257 +
Ref. Control 25.7 +
Ref. Control 25.7 +
InoculumControl +
InoculumControl +
Abiotic Blank 10 -
Aeration Device CO-free air is passedthroughthe 5liter flask and into traps at a rate of 30-
100 mL/min.
Measuring equipment TOC analyzer (Shimadzu TOC-5000A)

Fromthe exit line of each flask, two 0.05 M NaOH traps were placed in series
to capture evolved CO,. At sampling, 5ml aliquots were taken fromthe first
trap forassaying. On Day 15 and 28a 5 mL aliquot was also taken fromthe
second NaOH trap to correct for carry-over.

Trapping System

Test performed in closed vesselks
due to significant volatility of No
test substance
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Table A7.1.2.3/01-3: Test Conditions

Criteria

Details

Composition of test medium

Stocksolutions using analytical grade salts

a) KH:POq: 8.50 g/L
K2HPOs: 21.75 g/L
Na:HPO42H:O 33.40 g/L
NH,CI: 0.50 g/L

b) MgSO.7H.0: 22,50 g/L

c) CaCl,*2H.0: 36.40 g/L

d) FeClz*6H0: 0.25 g/L

One drop of concentrated HCIl was added to solution d) as a preservative.

The final testing solution was prepared by adding 10 mL of solutiona)and 1
ml of solutionsb), ¢), and d) to 800 ml of purified water. The solution was
then made up to 1000 mL with purified waterand the pHadjusted to 7.4
with dilute HCI.

Inoculum

The day before theadditionof BIT, 90 mL of activated sludge inoculumwas
added to between 2400-3000 mL of the mineral salt test medium.

Additional substrates

No

Testtemperature

20-22°C (temperature controlled room)

pH

Atthestartthe pHin the testsamples ranged from7.6-7.7. Attermination,
the pHranged from7.6-7.8

Aeration of dilutionwater

The test solutions were aerated through out the study using CO-free air
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Table A7.1.2.3/01-4: Biodegradation of 1,2-Benzisothiazolin-3-one (BIT, Test Compound) and Sodium
Benzoate (Reference Compound)

Percent Biodegradation?
e | emscem PEEpRLEen | | G
1 2 Mean 1 2 Mean
2 -0.5 -2.8 -1.7 20.7 37.1 289 0.0 12
6 -12.9 -14.9 -13.9 36.2 61.1 48.6 234 1.2
9 -155 -18.8 -17.1 51.6 73.2 62.4 27.8 17
12 -17.6 -21.3 -19.5 64.0 79.5 71.8 30.6 11
14 -20.4 -20.0 -20.2 73.0 83.3 78.2 32.6 0.6
19 -19.0 -22.5 -20.7 79.4 88.0 83.7 34.2 13
23 -175 -20.0 -18.7 82.4 91.0 86.7 35.3 1.4
27 -16.0 -19.9 -17.9 84.4 94.5 89.5 34.9 31
28 -16.4 -21.5 -19.0 815 88.9 85.4 35.8 24

 Values corrected for inoculum control or abiotic blank as appropriate
® Toxicity control contains BIT and sodium benzoate.
¢ Abiotic control contains BIT and HgCl..
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Figure A7.1.1.2.1-1: Biodegradation of the testitem and the reference itemduring incubation period
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Subsection A7.1.1

Subsection A.7.1.1.1
Section A7.1.1.2.1/02

Annex Point11A7.6.1.1

and Behaviour

Fate and Behaviourin Water
Degradation, initial studies
Abiotic

Ready Biodegradability

1 REFERENCE Official
use only
11  REFERENCE A7.1.1.2.1/0 2SS (2007) “C-BIT: Assessment of ultimate
biodegradation at a non-biocidal concentration under the conditions o f
a “ready” biodegradation test, I G
.  — — &
and Haas Technical Report N° TR-07-018 (19 July 2007),
Unpublished.
1.2 DATA Yes
PROTECTION
1.2.1 Dataowner Rohmand Haas Company
1.2.2 Companies with
letter ofaccess
1.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on existing a.s. for the
protection purpose of its entry into AnnexI/I1A.
Data protection claimed in accordancewith Article 12.1(c) (ii), as data
generated after the entry into force ofthe Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 GUIDELINE Yes. OECD No. 301B, Ready Biodegradability, CO, Evolution
STUDY (Modified SturmTest)
2.2 GLP Yes
2.3 DEVIATIONS No
3 MATERIALS AND METHODS
3.1 TEST 14 ) . SATSN
MATERIAL C-BIT (1,2-benzisothiazolin-3-one)
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Fate and Behaviourin Water
Degradation, initial studies
Abiotic

Ready Biodegradability

*
L

(7S

* 14C label position

3.1.1 Lot/Batchnumber Lot Number 1077.00
3.1.2 Purity Radiopurity = 97.7%; specific activity — 163.79 mCi/g
3.1.3 Furtherrelevant ~ Watersolubility is >0.7 ppm
properties Vapor pressure =2.3x 10“Pa at 25°C
3.1.4 TSinhibitory to Yes. Therefore, *C-bit was employed as an attempt to obtain
microorganisms concentrations less than the minimal inhibitory concentration.
3.2 REFERENCE
SUBSTANCE
3.2.1 SodiumBenzoate Sodiumbenzoate wasemployed asareferencecompoundforthe test
system. The dosing concentration was 15 mg of carbon/L (25.7 mg
sodiumbenzoate/L)
3.2.2 CBIT Non-radiolabeled BIT (**C-BIT) was from Rohm and Haas Company .
The material lot number was 060309/1 (subsequently renamed
MJB3738 by sponsor) andthe purity was 100.1%.
33 TESTING
PROCEDURE
3.3.1 Inoculum The details of the inoculum appear in Table A7.1.1.2.1/02-1.
3.3.2  Preparation of BIT

Solutions

For the preliminary tests, an aqueous stock solution of 12C-BIT
was prepared by adding 37.52 mg and making up to 250 mL
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Subsection A7.1 Fate and Behaviour in Water
Subsection A7.1.1 Degradation, initial studies
Subsection A.7.1.1.1  Abiotic

Section A7.1.1.2.1/02 Ready Biodegradability
Annex Pointl1IA7.6.1.1

with water (final concentration, 150 mg/L). The required test
concentration was achieved by addition of the appropriate
volume of this stock solution to the test vessels

For the main test an aqueous stock solution of 14C-BlTwas
prepared by dissolving 4.580 mg in 50 mL water. The test
vessels were dosed with 9.8 mL (0.971043 mg) of the stock
solution resulting in a radioassayed vessel concentration of
0.3237 mg/L. For the toxicity controls, a 12C-BIT stock solution
was prepared by dissolving 37.48 mg in 250 ml water and
adding 6.25 mL to the appropriate vessel.

Sodium Benzoate

A stock solution of the reference compound was prepared by
adding 3.859 g of sodium benzoate and making up to 1 liter
using reverse-osmosis water. The reference and toxicity control
vessels were dosed with 20 mL of this solution to give a
nominal concentration of 15 mg carbon/L (25.7 mg sodium
benzoate/L).

3.3.3 Preliminary Test

3331 Preliminar - The purpose of preliminary test 1 was to examine the effect of
ytestl varying concentrations of 2C-BIT on viable cell counts and on
the biodegradation of sodium benzoate. Two treatment vessels

were prepared as controls containing only the mineral salt

medium (Table A7.1.1.2.1/02-3) and two were references

containing the mineral salt medium and sodium benzoate at 15

mgC/L. There were 5 toxicity controls identical to the references

except that 12C-BIT was added at the following nominal

concentrations; 0.313 mg/L, 0.625mg/L, 1.25 mg/L, 2.5 mg/L,

and 5 mg/L. All vessels were fitted with three 0.0125M

Ba(OH). traps and quantitation involved titration of the trap

contents. Total viable cell counts were performed on Days 7 and
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14. The test duration was 14 days after which the cultures were
acidified and purged for 1 day to remove dissolved CO>

3332 Preliminar - The purpose of preliminary test 2 was to examine the effect of
ytest2 varying concentrations of 12C-BIT on the respiration of standard
cell cultures. Two treatment vessels were prepared as controls
containing only the mineral salt medium (Table A7.1.1.2.1/02-3)
and there were 5 test vessels containing the mineral salt medium
and 12C-BIT at the following nominal concentrations; 0.313
mg/L, 0.625 mg/L, 1.25 mg/L, 2.5 mg/L and 5 mg/L. All vessels
were fitted with three 0.125M Ba(OH). traps which were
quantitated by titration. The test duration was 9 days after which
the cultures were acidified and purged for 1 day to remove
dissolved COs..

3.3.4 Main Test

3.34.1 Testsystem The test system is described in Table A7.1.1.2.1/02-2.

3.34.2 Testconditions Table A7.1.1.2.1/02-3 describes the test conditions including the
composition of the agueous media, inoculum, temperature, pH
and aeration.

3.3.4.3 Initial Test
Substance
concentration

The initial nominal concentration of 14C-BIT was 0.313 ppm and
the radioassayed (actual) concentration was 0.3237 mg/L

3.34.4 Durationoftest  The exposure period was 28 days. After sampling on Day 28 1
mL of concentrated HCI was added to every vessel except the
two test vessels containing *C-BIT. The vessels were aerated
overnight to drive dissolved CO- into the alkali traps prior to
final analysis. The two test vessels were not acidified to avoid
metabolite artifacts as these solutions were being retained for
additional chromatographic analysis.
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3.34.5 Chemical and Liquid scintillation spectrometry was employed to quantitate the
biochemicalmethods 140, trapped in the NaOH traps.

12CO. in the Ba(OH):2 trapping solutions was quantitated by
titration with standard HCI (0.05M) using phenolphthalein as an
indicator. Titrations were performed on 20 mL aliquots until
two matching (= 0.1 mL) titers were obtained

Inorganic carbon concentration of the inoculated salts medium
was determined using a carbon analyzer. The sample is acidified
with H3POs, sparged with CO»-free air, and quantitated by a
non-dispersive infrared detector.

Air flow through the systems was measured weekly, adjusting if
necessary, to maintain a flow rate of approximately 50 mi/min.
This was accomplished with a bubble flow meter and a
stopwatch.

Total viable cell counts in Preliminary Study 1 were determined
on Day 7 and 14 by removing duplicate 0.1 mL aliquots from
the test vessels and making 10! and 102 dilutions with
phosphate buffer. The original solution and the dilutions were
plated on a nutrient agar plate at 37°C for 2 days and
subsequently scored manually.

Aliquots from the Test Flasks (dosed with 4C-BIT) were
analyzed by HPLC using a modified C-18 column and a binary
gradient composed of 0.5% aqueous formic acid and 0.5%
methanolic formic acid. Detection employed a 14C-flow through
monitor and/or UV detector (254 nm).

3.3.4.6 Sampling On Days 1, 3, 6, 8, 10, 13, 15, 16, 20, 22, 24, 28, and 29 the trap
nearest the testvessel was removed for quantitation. The remaining
two bottles in the series were moved uptowards thetest vessel and a
fresh trap placed on the end of the series. Aliquots of the trapping
solutionwere either radioassayed (**CO;) or titrated (**CO,). On Day
28, 1 mL of concentrated HCI was added to each culture vessel
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(except the 2 containing ™C-BIT) and the flask aerated overnight to
drive residual CO; into the traps thus accounting for dissolved COs.

3.34.7 Intermediates/
degradation products

The test vessels containing “C-BIT were chromatographed
(HPLC).

3.3.4.8 Nitrate/nitrite
measurement

No

3.3.4.9 Controls

Toxicity Control: 0.313 mg 'C-BIT/L plus 25.7 mg sodium
benzoate/L

Reference Control: 25.7 mg sodiumbenzoate/L
InoculumControl:no BIT orsodiumbenzoate
Additional details are in Table A7.1.1.2.1/02-2.

3.3.5 Calculations/

Statistics

The percent biodegradation was calculated as follows:

Percent Biodegradation
cumulative CO,(mg)

~ theoretical cumulative CO, (mg) *100

or

cumulative dpm
100

Percent Biodegradation = total applied dpm X

where theoretical CO; =
mg of reference substance added x
percent of carbon content of the reference material x

3.667 (the weight (mg) of CO- produced from1 mg of
carbon)

4 RESULTS
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41 PRELIMINARY
TEST

4.1.1 Preliminary Testl The purpose of Preliminary Test 1 was to examine the effect of
varying concentrations of 12C-BIT on viable cell counts and on
the biodegradation of sodium benzoate. Results from the total
viable cell counts appear in Table A7.1.1.2.1/02-4. These results
show that the microbial population was not reduced at any
concentration of BIT applied and in fact increased with
increasing concentration of BIT.

Biodegradation of sodium benzoate in the presence of BIT was
only suppressed at the highest concentration, 5 mg BIT/L (Table
A7.1.1.2.1/02-5).

4.1.2  Preliminary Test2 The purpose of preliminary test 2 was to examine the effect of
varying concentrations of 12C-BIT on the respiration of standard
cell cultures. The results in Table A7.1.1.2.1/02-6 show that at
BIT concentrations of 0.313 mg/L, 0.625 mg/L and 0.1.25mg/L
CO: evolution was similar to vessels with no added BIT.

4.2 Main Test

421 TestParameters  Based on the results of the preliminary tests, the main test was
dosed at a nominal *#C-BIT concentration of 0.313 mg/L (actual
14C-BIT concentration was 0.3237 mg/L).

The inorganic carbon content of the inoculated mineral salts
medium was 0.59 mg carbon/L culture solution, or 3.96% of the
carbon loading from the addition of sodium benzoate.

The pH on Day 0 of the main test ranged from 7.40 — 7.56 and
on Day 28, 7.22 -7.40.

422 Biodegradation A symmary of the biodegradation results for the test compound
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14C-BIT dosed at 0.313 mg/L, for the sodium benzoate reference
control, and for the toxicity control (sodium benzoate plus 0.313
mg/L BIT) are presented in Table A7.1.1.2.1/02-7. Additionally
the results are presented graphically in Figure A7.1.1.2.1/02-1.

After an initial lag phase of 8 days, biodegradation of 14C-BIT
progressed steadily accounting for about 10% by Day 11. From
Day 13 onward, the rate slowed reaching 20.1% on Day 16 and
23.8% at the end of the study. The maximum divergence
between replicates was 0.5% on Day 20.

To be considered readily biodegradable the test substance must
achieve 60% biodegradation by the end of the study and that
60% must be reached within 10 days of obtaining 10%. Figure
A7.1.1.2.1/02-2 graphically shows the biodegradation of the test
flasks with a 10-day window superimposed. This graphically
demonstrates that BIT cannot be considered to be ready
biodegradable.

The reference controls containing sodium benzoate rapidly
evolved CO- reaching 64% by Day 8. Thereafter the rate slowed
reaching 82% on Day 16 at which time the rate began to plateau.
On Day 28, biodegradation level was 88%. The validity
requirement is that biodegradation of sodium benzoate exceed
60% by Day 14, which was achieved.

The toxicity control measured the mineralization of sodium
benzoate in the presence of BIT. BIT at 0.313 mg/L did not
suppress the microbial degradation and thus the mineralization
of sodium benzoate. The level of sodium benzoate
biodegradation at study termination, 88%, was essentially the
same as the reference control.

4.2.3  Abiotic Abiotic vessels were not included because they had been
Degradation examined in an earlier study (A7.1.1.2.1/01). Vessels dosed with
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BIT and HgCl. showed essentially no biodegradation.

424 MaterialBalance  The distribution of radioactivity and material balance are
presented in Table A7.1.1.2.1/02-8. About 70% of the applied
radioactivity was detected in the culture solution and about 24%
in the NaOH traps. A wash of the culture vessels collected less
than 0.5%. Recovery of applied radioactivity was about 95%
which is an acceptable result.

425 Quantitation of Day 28 aliquots from the Test Flask (containing 1*C-BIT) were
Parentand examined by HPLC. No BIT was present and there were two
Characterization of . . .
biodegradates- major metabolites comprising about 22% and 49% of the

applied activity. These results indicate that while BIT is not
ready biodegradable, it is rapidly biodegraded. Assuming 100%
BIT on Day 0 and 0.01% on Day 28, the half-life of BIT in this

system is about 2.1 days.

5 APPLICANT'S SUMMARY AND CONCLUSION

51 MATERIALS This study employed OECD 301 B Ready Biodegradability,
AND METHODS 0, Eyolution (Modified Sturm Test).

Flasks containing mineral salts solution (KH2POa, K:HPOa,
NazHPOs, NH:Cl, MgSQOs4, CaClz, and FeCls) plus activated
sludge inoculum were prepared. Preliminary studies were
performed to examine the effect of varying concentrations of
BIT (0.313 mg/L to 5 mg/L) on microbial cell viability,
biodegradation of sodium benzoate, and respiration in mineral
salt solution.

In the main test, besides control flasks containing just the
mineral salt solution there were flasks containing 0.313 mg 14C-
BIT, flask containing sodium benzoate, and a flask containing
sodium benzoate and BIT. All vessels were aerated and purged
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with CO.-free air. Evolved 14CO; from the test flasks and a set
of controls was trapped in NaOH while 12CO- from the reference
flasks, toxicity flask, and a set of control flasks were trapped in
Ba(OH).. The flasks were incubated in the dark at 22 + 2°C. On
Days 1, 3, 6, 8, 10, 13, 15, 16, 20, 22, 24, 28 and 29 the traps
were refreshed and aliquots of the solutions were removed for
quantitation by either liquid scintillation spectroscopy or
titration. On Day 28, aliquots from the Test Flask containing
14C-BIT were examined by HPLC.

5.2 RESULTS AND BIT cannot be considered to be ready biodegradable, as it did not
DISCUSSION achieve 60% biodegradation to CO.. Biodegradation plateaued at
about 23-24% around Day 20. Sodiumbenzoate biodegradation was
rapid and exceeded 60% by Day 8 demonstratingthat the activated
sludge culture was viable. BIT had no observable effect on the
biodegradation of sodiumbenzoate since there was no observable
difference in the biodegradation of sodiumbenzoate in the absence or
presence of BIT. Chromatography of Day 28solutions fromthe Test
Flaks demonstrated that no BIT was still presentin solution. The half-
life of BIT in this system is about 2.1 days. Thus, while BIT is not
ready biodegradable, it does rapidly biodegrade.

53  CONCLUSION  This study fulfills the requirements and demonstrates that BIT
cannot be considered to be readily biodegradable. However it
can be considered to rapidly biodegrade since the half-life is
about 2.1 days.

5.3.1 Reliability 1-valid without restrictions.

5.3.2 Deficiencies None.

Evaluation by Competent Authorities
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EVALUATION BY RAPPORTEUR MEMBER STATE

Date

March 2015.

Materials and Methods

Applicant’s version is accepted with the following comments:

3.3.5. The test substance was tested a non-biocidal concentration (0,313 mg/L),
and itisanon-biocidal concentration. According to the study report, this low
concentration isemployed becausethe substanceis known to be inhibitory to the
test systems routinely employed to assess biodegradation.

Results anddiscussion

Applicant s version is accepted withthe following comments:

5.2.Preliminarytest 1: Total viable cell count data at day 7 and day 14. The
variabilitybetween replicatesistoohigh toconclude thanthecell density clearly
increased with increased concentrations of BIT.

Conclusion YC-BIT cannot be considered tobe readily biodegradable. Although **C-BIT has
failed to qualify for classification as readily biodegradable under the conditions
employedin this study, based on the chromatographyof the test solutions BIT
does degrade rapidly.

Reliability 2

Acceptability Acceptable

Remarks
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Table A7.1.1.2.1/02-1: Inoculum

Criteria Details

Nature Activated sludge

Return line of a sewage treatmentworks treating

Source L ;
primarily domestic wastewater

Burley Menston Sewage Treatment Works, West

Sampling site Yorkshire, UK)

Sludge was blendedand aerated. The suspendedsolids
Preparation of inoculum concentrationwas determined by filtration, ovendrying
the filtrate, and the weight ofthe dry sludge measured.

The mineral salt mediumwas inoculated with activated
sludge at 90 mg solid/Lto provideafinal solids

Pretreatment concentrationof 30 mg/L in each vessel. The solution
was aerated with CO: free air overnight prior to addition
of test compound

Concentration 30 mg of sludge on a dry weightbasis/L
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Table 7.1.1.2.1/02-2: Test Systemfor the Main Biodegradation Test

Criteria

Details

Composition of Culture Flask

Nine 3000 mL flask were dosed as below.

12
Identification mg/BLnl_“C— rg%/dll_unf mg/BI_I_Il_ZC—
Benzoate
Control (*C)
Control (*C)
Control (**C)
Control (**C)
Reference 25.7
Reference 25.7
Toxicity Control 25.7 0.313
Test 0.313!
Test 0.313!

Aeration Device

CO.-free air is passedthroughthe flasks and into traps.

Measuring equipment

Evolved *CO, measured by liquid scintillation spectrometry and *>CO, by
titration with HCl using a phenolphthalein indicator

Trapping System

Fromthe exit line of each flask dosed with **C-BIT, three 0.0125M NaOH
traps were placed in series to capture evolved *“CO,. An identical procedure
was employed for vessels dosed with C sodiumbenzoate except that
0.0125M Ba(OH). was used instead of NaOH to capture evolved 2CO,.

Test performed in closed
vessels due to significant
volatility of test substance

No

1°0.313 mg C BIT/L was the nominal dose. Radioassayed concentration was 0.3237 mg *C-BIT/L
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Table A7.1.1.2.1/02-3: Test Conditions

Criteria Details

Composition of

Stocksolutions using analytical grade salts

a) KH:POq: 8.50 g/L
K2HPOs: 2175 g/L
NazHPO42H:O'  33.40 g/L
NH,CI: 0.50 g/L

test medium b) CaCl:+2H-0: 36.40 g/L
c) MgSOs7H,O: 22.50 g/L
d) FeCls*6H-0: 0.25 g/L
Thesalts, a, b, c,and d were dissolved individually and made up to 1 L with water. The final
testing solution was prepared containing 30 mL/L of solutiona) and 3mL/L of solutions b),
c), and d).
The day before theaddition of the test and reference substances, the mineral salt test
medium was inoculated with activated sludgesolids at 90 mg suspended solids/L. 1 liter of
Inoculum this mixture was added to each test vessel followed by 1.5Lor 1.9 L of ultra pure water.
Based onavolume of 3L in each test volume at Day 0, the activated sludgesolid
concentrationwas 30 mg/L.
Additional
substrates No
Testtemperature | nominal21 +1°C
pH (main

biodegradation
study)

At Day 0the pHranged from7.40 — 7.56. Attermination (Day 28) the pHranged from7.22
—7.40.

Aeration of
dilution water

The test solutions were aerated through out the study using CO--free air
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Table A7.1.1.2.1/02-4: Preliminary Test 1—Total Viable Cell Counts

Mean Total Viable Cells (cells/mL)
Vessel

Day 7 Day 14
Control 1 1,042.5 647.5
Control 2 840 2,150
Reference 1 720 2,7175
Reference 2 2,775 1,420
5mg BIT/L 670,250 100,625
2.5 mg BIT/L 14,225 3,285
1.25 mg BIT/L 3,525 2,482.5
0.625 mg BIT/L 1,752.5 4275
0.313 mg BIT/L 1,595 505

Table A7.1.1.2.1/02-5: Preliminary Test 1—Percent Biodeg radation of Sodium Benzoate

Cumulative Percentage Biodegradation of Sodium Benzoate
BIT Concentration
(mg/L) Day Day Day Day Day Day Day Day

1 2 3 6 8 10 14 15
0 (sodiumbenzoate only) 8 37 47 62 67 72 79 86
5 0 20 37 61 65 68 72 76
25 0 28 43 68 75 80 85 88
1.25 0 32 45 70 77 81 87 91
0.625 3 36 48 68 73 78 84 88
0.313 6 36 46 63 68 73 81 86
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Table A7.1.1.2.1/02-6: Preliminary Test 2—BEwlution of ?CO;

Cumulative CO; BEwolution inVessels (mg)
BIT Concentration
(mg/L) Day Day Day Day Day Day
1 3 6 8 9 10

0 (control medium) 4.2 135 26.2 35.9 424 51.6
5 38 9.5 17.3 22.7 26.6 32.8
25 4.0 11.2 20.5 21.7 331 418
125 4.2 12.4 245 343 411 512
0.625 4.3 13.0 25.4 34.8 411 50.7
0.313 4.6 14.0 271 38.0 449 55.9

Table A7.1.1.2.1/02-7: Main Test—Cumulative Percent Biodegradation

Cumulative PercentBiodegradation
D2y Test Vessels (“C-BIT) e Benoats) | Controb
1 2 Mean 1 2 Mean

1 0 0 0 7 7 7 3

3 0 0 0 44 44 44 42
6 0.2 0.2 0.2 58 57 58 58
8 0.6 0.6 0.6 65 64 64 67
10 6.6 7.6 71 70 68 69 72
13 16.0 16.3 16.2 76 74 75 78
15 18.8 19.2 19.0 79 77 78 81
16 19.9 20.3 20.1 83 81 82 84
20 218 223 22.1 84 82 83 84
22 22.6 22.8 22.7 86 84 85 85
24 230 232 23.1 87 85 86 86
28 23.7 23.8 23.8 87 86 87 87
29 * * * 89 88 88 88

“ Samples saved for chromatographic analysis. Thus they were not acidified and purged overnight to prevent the potential for acid catalyzed
metabolite artifacts.
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Table A7.1.1.2.1/02-8: Material Balance

Ve Percent of Applied Radioactivity
Culture Vessel VesselWash NaOH Traps Recowery
Test Replicate 1 70.5 0.3 23.7 95
Test Replicate 2 70.3 0.4 23.8 95

Figure A7.1.1.2.1/02-1: Owerview of Biodegradation of BIT, Sodium Benzoate (Reference Vessels), and
Toxicity Control (Sodium Benzoate and BIT)

Biodegradation of BIT and Sodium Benzoate

100

——=B|T Test Vessels
—&— Reference Vessels

= = =Toxicity Control

Percent Biodegradation

Time (days)
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Figure A7.1.1.2.1/02-2: Ten Day Window for the Biodegradation of *C-BIT
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1 REFERENCE Official
use only
1.1 REFERENCE A7.1.1.2.1/03 (2007) *“C-BIT:

]
Assessmentof primary biodegradation and biodegradation products
ata non-biocidal concentrationunder theconditions of a “ready”

biodegradation tes, G

 — — O
Haas Technical Report N° TR-07-037 (August 2007),
Unpublished.
1.2 DATA Yes
PROTECTION
1.2.1 Dataowner Rohm and Haas Company
1.2.2 Criteria for data Data submittedto the MS after 13 May 2000 on existing a.s. for the
protection purpose of its entry into AnnexI/1A.

Data protection claimed in accordance with Article 12.1(c) (ii), as
data generated after the entry intoforce ofthe Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 GUIDELINE STUDY Yes. OECD No. 301B, Ready Biodegradability, CO, Evolution
(Modified SturmTest)

2.2 GLP Yes
2.3 DEVIATIONS No
3 MATERIALS AND METHODS

3.1 TEST MATERIAL 14C-BIT

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 66 of 453



Rohm and Haas
RMS: Spain

1,2-Benzisothiazol-3(2H)-one Doc. I11-A

PT6

Section A7

Subsection A7.1
Subsection A7.1.1
Subsection A.7.1.1.1

Subsection A7.1.1.2.1/03
Annex Pointl1A7.6.1.1

Ecotoxicological Profile Including Environmental
Fate and Behaviour

Fate and Behaviour in Water
Degradation, initial studies
Abiotic

Ready Biodegradability
1,2-Benzisothiazolin-3-one (BIT)

* 14C label position

3.1.1 Lot/Batch number

Lot Number 1077.00

3.1.2 Purity

Radiopurity = 97.7%; specific activity — 163.79 mCi/g

3.1.3 Furtherrelevant
properties

Watersolubility is >0.7 ppm
Vapor pressure =2.3 x 10“*Pa at 25°C

3.1.4 TSinhibitoryto
microorganisms

Yes. Therefore, **C-bit was employed as an attempt to obtain
concentrations less than the minimal inhibitory concentration.

3.2 REFERENCE
SUBSTANCE

3.2.1 SodiumBenzoate

Sodiumbenzoate was employed as a referencecompound for the
test system. The dosing concentration was 15mg of carbon/L (25.7
mg sodiumbenzoate/L)

3.2.2 2CBIT

Non-radiolabeled BIT (**C-BIT) was from Rohm and Haas
Company. The material lot number was 060309/1 (subsequently
renamed MJB3738 by sponsor) and the purity was 99.8%.

3.3 TESTING
PROCEDURE

3.3.1 Note

This study was a continuation of the ready study,
A7.1.1.2.1/03 and was designed primarily to investigate the
metabolism of BIT in an activated sludge system. The
control results (reference, toxicity, and background) also
appear in study A7.1.1.2.1/03 and are provided here for
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completeness.

332 Inoculum The details of the inoculum appear in Table A7.1.1.2.1/03-1.
3.3.3 Preparation of BIT
Solutions T

The 1*C-BIT aqueous stock solution of “C-BITwas prepared
by dissolving 4.580 mg in 50 mL water. The test vessels
were dosed with 9.8 mL (0.971043 mg) of the stock solution
resulting in a radioassayed vessel concentration of 0.3237
mg/L.

The 12C-BIT aqueous solution used for the toxicity controls
was prepared by dissolving 37.48 mg in 250 mL of water and
adding 6.25 mL to the appropriate vessel.

Sodium Benzoate

A stock solution of the reference compound was prepared by
adding 3.859 g of sodium benzoate and making up to 1 liter
using reverse-osmosis water. The reference and toxicity
control vessels were dosed with 20 mL of this solution to
give a nominal concentration of 15 mg carbon/L (25.7 mg
sodium benzoate).

334 Testsystem The test system is described in Table A7.1.1.2.1/03-2.

335 Testconditions Table A7.1.1.2.1/03-3 describes the test conditions including
the composition of the aqueous media, inoculum,
temperature, pH and aeration.

336 Initial Test Substance  The initial nominal concentration of 14C-BIT was 0.313 ppm
concentration and the radioassayed (actual) concentration was 0.3237 mg/L

3.3.7 Duration oftest The background control, reference control, and toxicity
control exposure period was 28 days. After sampling on Day
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28, 1 mL of concentrated HCI was added to these vessels.
The vessels were aerated overnight to drive dissolved CO>
into the alkali traps prior to final analysis. The two test
vessels containing 1“C-BIT were exposed for 16 days. In
order not to introduce artifacts, these two vessels were not
acidified.

338 Chemical and Liquid scintillation spectrometry was employed to quantitate
biochemical methods the 14CO; trapped in the NaOH traps.

12CO; in the Ba(OH). trapping solutions was quantitated by
titration with standard HCI (0.05M) using phenolphthalein as
an indicator. Titrations were performed on 20 mL aliquots
until two matching (£ 0.1 mL) titers were obtained

Inorganic carbon concentration of the inoculated salts
medium was determined using a carbon analyzer. The
sample is acidified with HsPOa, sparged with CO2-free air,
and quantitated by a non-dispersive infrared detector.

Air flow through the systems was measured weekly,
adjusting if necessary, to maintain a flow rate of
approximately 50 mL/min. This was accomplished with a
bubble flow meter and a stopwatch.

Aliguots from the Test Flasks (dosed with 4C-BIT) were
analyzed by HPLC using a modified C-18 column and a
binary gradient composed of 0.5% aqueous formic acid and
0.5% methanolic formic acid. Detection employed a 14C-flow
through monitor and/or UV detector (254 nm).

Metabolites were analyzed by LC-MS using a C-18 column
and a binary gradient composed of either 0.5% aqueous
formic acid and 0.5% methanolic formic acid or 0.5%
aqueous formic acid and 0.5% acetonitrile-formic acid. The
flow was split between the mass spectrometer and a
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radioactive flow monitor.

3.39 Sampling Sample analysis for the background controls, reference controls
(containing sodiumbenzoate) and thetoxicity controls (containing
sodium benzoate and **C-BIT) took place on Days 1, 3, 6, 8, 10,
13, 15, 16, 20, 22, 24, 28, and 29. For the test vessels (containing
14C-BIT) sampling occurred onDays 1, 3, 6, 8, 10, 13, 15, and 16.
Attheseintervals the trap nearest thetest vessel was removed for
quantitation. The remaining two bottles in the serieswere moved
up towards the testvesseland a fresh trap placed on the end ofthe
series. Aliquots of the trapping solutionwere eitherradioassayed
(**COy) or titrated (**CO;). On Day 28, 1 mL of concentrated HCI
was added to each of the sixremaining control vessels and the
flasks aerated overnight todrive residual COz into the traps thus
accountingfordissolved CO».

3.3.10 Nitrate/nitrite No
measurement
3.3.11 Controls Toxicity Control: 0.313 mg C-BIT/L plus 25.7 mg sodium
benzoate/L

Reference Control: 25.7 mg sodiumbenzoate/L.
InoculumControl:no BIT orsodiumbenzoate
Additional details are in Table A7.1.1.2.1/03-2.

3.3.12 Calculations/ Statistics - The percent biodegradation was calculated as follows:

Percent Biodegradation
cumulative CO,(mg)

~ theoretical cumulative Co, (mg)x100

or

cumulative dpm

Percent Biodegradation = 100

total applied dpm X

where theoretical CO, =
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mg of reference substance added x
percent of carbon content of the reference material x

3.667 (the weight (mg) of CO. produced from1 mg
of carbon)

4 RESULTS

4.1 TestParameters The inorganic carbon content of the inoculated mineral salts
medium was 0.59 mg carbon/L culture solution, or 3.96% of
the carbon loading from the addition of sodium benzoate.

The pH on Day 0 of the main test ranged from 7.40 — 7.47
and on Day 28, 7.22 -7.40.

4.2 Biodegradation A summary of the biodegradation results for the test
compound *C-BIT dosed at 0.3237 mg/L, for the sodium
benzoate reference control, and for the toxicity control
(sodium benzoate plus 0.313 mg/L BIT) are presented in
Table A7.1.1.2.1/03-4. Additionally the results are presented
graphically in Figure A7.1.1.2.1/03-1.

After an initial lag phase of 8 days, biodegradation of 4C-
BIT progressed steadily until Day 13 when the rate of
degradation slowed. By Day 16 approximately 20% of the
applied 4C-activity was present as 4CO.. The maximum
divergence between replicates was 0.3% observed on Days 8
and10.

The reference controls containing sodium benzoate rapidly
evolved CO; reaching 64% by Day 8. Thereafter the rate
slowed reaching 82% on Day 16 at which time the rate began
to plateau. On Day 28, biodegradation level was 88%. The
validity requirement is that biodegradation of sodium
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benzoate exceed 60% by Day 14, which was achieved.

The toxicity control measured the mineralization of sodium
benzoate in the presence of BIT. 12C-BIT at 0.313 mg/L did
not suppress the microbial degradation and thus the
mineralization of sodium benzoate. The level of sodium
benzoate biodegradation at study termination, 88%, was
essentially the same as the reference control.

4.3 Abiotic Degradation  Abijotic vessels were not included because they had been
examined in an earlier study (A7.1.1.2.1/01). Vessels dosed
with BIT and HgCl. showed essentially no biodegradation.

4.4 Material Balance The distribution of radioactivity and material balance are
presented in Table A7.1.1.2.1/03-5. About 68% of the
applied radioactivity was detected in the culture solution and
about 20% in the NaOH traps. Awash of the culture vessels
collected less than 0.5%. Recovery of applied radioactivity
was 95.2 + 2.6% which is an acceptable result.

4.5 Quantitation of On Day 16 no BIT was detected in the test flask culture
Parentand solutions (containing 14C-BIT) but two major metabolites
Characterization of . . .
biodegradates- were observed. The metabolites were identified by LC-MS

(Table A7.1.1.2.1/03-6). 2-methylthiobenzamide was present
at 61.47% of the applied activity on Day 16 and 2-
methylsulfinyl-benazmide as 16.34%. In addition, about 20%
of the applied activity was present as *CO, which indicates
that cleavage of the benzene ring did occur.  Assuming
100% BIT on Day 0 and 0.01% on Day 16, the half-life of
BIT in this system is about 1.2 days.

5 APPLICANT'S SUMMARY AND CONCLUSION

51 MATERIALS AND  1hj study employed OECD 301B Ready Biodegradability,
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METHODS CO; Evolution (Modified Sturm Test).

Flasks containing mineral salts solution (KH.PO4, KoHPOs4,
NazHPO4, NHiCl, MgSO4, CaClz, and FeClz) plus activated
sludge inoculum were prepared. The following systems were
prepared: control vessels containing just the mineral salt
solution, duplicate test vessels containing 0.313 mg “C-BIT,
duplicate reference control vessels containing sodium
benzoate, and a single toxicity control vessel containing
sodium benzoate and BIT. All vessels were aerated and
purged with CO.-free air. Evolved 4CO. from the test
vessels and a set of controls was trapped in NaOH while
12CO;, from the reference control, toxicity control, and set of
control vessels were trapped in Ba(OH).. All vessels were
incubated in the dark at 22 £ 2°C. On Days 1, 3, 6, 8, 10, 13,
15, 16, 20, 22, 24, 28 and 29 the traps from the reference
control, toxicity control, and a set of control vessels were
refreshed and aliquots of the solutions were removed for
quantitation by either liquid scintillation spectroscopy or
titration. Test vessel traps were refreshed and on Days 1, 3,
6, 8, 10, 13, 15, and 16. On Day16, aliquots from the Test
Flasks containing 14C-BIT were examined by LC-MS.

5.2 RESULTS AND As part of a traditional OECD 301B ready test, two additional
DISCUSSION vessels containing “C-BIT were prepared. After 16 days
approximately 20% of the applied **C-BIT was present as **CO,.
Per the protocol, these two testvessels were then analyzedby LC-
MS in order to evaluate the metabolic pathway. Two major

metabolites were present:

2-methylthiobenzamide: ~61% ofthe activity

2-methylsulfinyl-benzamide: | ~16% ofthe activity

No BIT was detected. The half-life in this system is about 1.2
days.
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Sodiumbenzoate biodegradation was rapid and exceeded 60% by
Day 8 demonstrating that theactivated sludge culture was viable.
BIT had no observable effect on the biodegradation of sodium
benzoate since there was no observable difference in the
biodegradation of sodiumbenzoate in the absence orpresence of
BIT.

53  CONCLUSION This study identifies the metabolites of BIT in a biological
system. By Day 16 BIT had completely degraded to 2-
methylthiobenzamide, 2-methylsulfinyl-benzamide, or CO..
The half-life of BIT in this system is about 1.2 days.

5.3.1 Reliability 1-valid without restrictions.

5.3.2 Deficiencies None.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date November2010

Materials and Methods 3.1.3. Further relevantproperties
Water solubilityshould be >0.7 g/L

Results anddiscussion Applicant’s version is accepted

Conclusion Thisstudy identifies the metabolites of BIT in a biological system. By Day 16
BIT had completely degradedto 2-methylthiobenzamide, 2 -methylsulfinyl-
benzamide, or CO.. The half-life of BIT in thissystemisabout 1.2 days

Reliability 2
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Acceptability Acceptable

Remarks General remark: Numbering ofthe sectionsshould be checked.

Thisstudy was a continuation ofthe readystudy, A7.1.1.2.1/02 and not of
7.1.1.2.1/03 ascited alongthetest.
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Table A7.1.1.2.1/03-1: Inoculum

Criteria Details
Nature Activated sludge
Source Return line of a sewage treatmentworks treating
primarily domestic wastewater
Sampling site Burley Menston Sewage Treatment Works, West

Yorkshire, UK)

Preparation of inoculum

Sludge was blendedand aerated. The suspendedsolids
concentrationwas determined by filtration, ovendrying
the filtrate, and the weight of the dry sludge measured.

Pretreatment

The mineral salt mediumwas inoculated with activated
sludge at 90 mg solid/Lto providea final solids
concentrationof30mg/L in each vessel. The solution
was aerated with CO; free air overnight prior to addition
of test compound

Concentration

30 mg of sludge on a dry weightbasis/L
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Table 7.1.1.2.1/03-2: Test Systemfor the Main Biodegradation Test
Criteria Details
Nine 3000 mL flask were dosedas below.
12
Identification mg/BLnl_“C- rg%/d%ungz mg/L 2C-BIT
Benzoate
Control (*C)
Control (*C)
Control (**C)
Composition of Culture Flask
Control (**C)
Reference 25.7
Reference 25.7
Toxicity Control 25.7 0.313
Test 0.313
Test 0.313

Aeration Device

CO.-free air is passedthroughthe flasksandinto traps.

Measuring equipment

Evolved *CO, measured by liquid scintillation spectrometry and *?CO;, by
titration with HCl using a phenolphthalein indicator

Trapping System

Fromthe exit line of each flask dosed with **C-BIT, three 0.0125M NaOH
traps were placed in seriesto capture evolved **CO,. An identical procedure
was employed for vessels dosed with 2C sodiumbenzoate except that
0.0125M Ba(OH). was used instead of NaOH to capture evolved ?CO,.

Test performed in closed vessek
due to significant volatility of
test substance

No

1'0.313 mg C BIT/L was the nominal dose. Radioassayed concentration was 0.3237 mg *C-BIT/L
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Table A7.1.1.2.1/03-3: Test Conditions

Criteria

Details

Composition of test medium

Stocksolutions usinganalytical grade salts

a) KH:POq: 8.50 g/L
K2HPOs: 21.75 g/L
Na:HPO42H:O'  33.40 g/L
NH,CI: 0.50 g/L

b) CaCl*2H,O0: 36.40 g/L

€c) MgSOs7H,O: 2250 g/L

d) FeClz*6H0: 0.25 g/L

Thesalts, a, b, c,and d were dissolved individually and made up to 1 L with
water. The final testing solution was prepared containing 30 mL/L of
solutiona)and 3mL/L of solutions b), c),and d).

Inoculum

The day before theaddition of the test and reference substances, mineral salt
test mediumwas inoculated with activated sludge solids at 90 mg suspended
solids/L. 1 liter of this mixture was addedto eachtest vessel followed by
1.5L or 1.9 L of ultra pure water. Based on avolume of 3L in each test
volume at Day 0, the activated sludge solid concentrationwas 30 mg/L.

Additional substrates

No

Testtemperature

nominal21 + 1°C

pH

AtDay 0the pHranged from7.40 — 7.47. Attermination (Day 28) the pH
ranged from7.22 —7.40.

Aeration of dilution water

The test solutions were aerated through out the study using CO-free air
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Table A7.1.1.2.1/03-4: Main Test—Cumulative Percent Biodegradation
Cumulative PercentBiodegradation
Time 14 : Toxicity
(Days) Test Vessels (*C-BIT) Reference Vessels (SodiumBenzoate) Controlt
1 2 Mean 1 2 Mean
1 0 0 0 7 7 7 3
3 0 0.1 0.1 44 44 44 42
6 0.2 0.3 0.3 58 57 58 58
8 0.9 12 11 65 64 64 67
10 9.0 8.7 8.9 70 68 69 72
13 16.3 16.2 16.3 76 74 75 78
15 189 18.9 18.9 79 7 78 81
16 19.9 19.9 19.9 83 81 82 84
20 84 82 83 84
22 86 84 85 85
24 87 85 86 86
28 87 86 87 87
29 89 88 88 88
Table A7.1.1.2.1/03-5: Material Balance from Vessels DosedWith 1“C-BIT Only
Percent of Applied Radioactivity
Vessel Culture Vessel Vessel Wash NaOH Traps Residue Recowery
Test Replicate 1 67.7 0.2 19.9 55 93.3
Test Replicate 2 68.1 0.2 199 8.8 97.0
Mean 95.2+26
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Table A7.1.1.2.1/03-6: Identification and Quantitation of Metabolites

Awerage Percentage on
Structure/Name Rt (HPLC) Day 16
O
NG 21 min 61.47
S\
2-methylthiobenzamide
(0]
NH,
S|\ 19 min 16.34
o
2-methylsulfinyl-benzamide

Figure A7.1.1.2.1/03-1: Owerview of Biodegradation of BIT, Sodium Benzoate (Reference Vessels), and
Toxicity Control (Sodium Benzoate and BIT)

Biodegradation of BIT and Sodium Benzoate

—e— Reference Control
- B - Toxicity Control
—a— Test (BIT)

Percent Biodegradation

0 +—4—& T T T T T T
0 5 10 15 20 25 30 35

Time (days)
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HA VII 76.1.2
1 REFERENCE Offici
al use
only
1.1  Reference A7.1122 B B (2006) 12-Benzisothiazolin-3-one: Inherent
Biodegradability in a Manometric Respirometry Test;
I R0 and Haas Report N°
GLP-2006-090 (October02,2006), unpublished.
1.2 Data Yes
protection

1.2.1. Data owner

Rohmand Haas Company

1.2.2. Criteria for data

protection

Data on existing a.s. submitted for the first time in support of the first
inclusion into AnnexI/IA.

Data protection claimed in accordance with the Article 12.1(c) (ii), as data
generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1

Guideline
study

Yes.

OECD No. 302C, Inherent Biodegradability: Modified MITI Test (1) with
the following modifications

e Activated sludgewas fromonly one source.

e Activated sludgewas notfed duringholding period.

e Holding period was maximum sevendays.

e Testwaterpreparedaccording to OECD 301F.

e Testrunat22°C.

e Only BOD monitored. No testspecific analysis performed.

2.2

GLP

Yes.
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Subsection
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HA VIl 7.6.1.2
2.3 Deviations No. X
3 MATERIALS AND METHODS

3.1  Testmaterial 1,2-Benzisothiazolin-3-one (BIT)

3.1.1 Lot/Batch 220904
number

3.1.2 Specification  As given in section 2.

3.1.3 Purity Purity : 100 %

3.1.4 Furtherrelevant Solubility inwater: >0.7 g/L
properties Vapor pressure : 2.3 x 10 Pa at 25°C

3.1.5 Composition of Notapplicable.
Product

3.1.6 TSinhibitoryto In an activated sludge respiration inhibition test (OECD 209), BIT had an
microorganisms  NOEC of 1-3mg/L (see section A7.4.1.4). BIT is a biocidal active substance
and as such, inhibitory to microorganisms (see section A5).

3.1.7 Specific The biodegradation process consumes dissolved oxygenand subsequently
chemicalanalysis generates CO.. By adsorbingthe CO,with sodalime, a pressuredropcanbe
measured using a manometric electrode and this calibrated to oxygen

consumption (mg/L)
3.2 Reference Yes. SodiumBenzoate.
substance
321 Initial 100 mg/L
concentrationof
reference substance
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3.3  Testing

procedure

3.31 Inoculum/
test species

Aerobic activated sludge was obtained froma wastewater treatment facility
(ARA Ergolz IlI, Fillinsdorf, Switzerland) treating primarily domestic
wastewater (Table A7.1.1.2.2-1). The sludge was washed twice via
centrifugation with tap waterandtheliquid supernatantphase was decanted.
A homogenized aliquot of the final sludge suspension was weighed,
thereafter dried andtheratio of wet to dry weight was calculated. Sludge was
used at a final concentrationof 100mg dry material per liter.

3.3.2 Testsystem

Thetest systemis describedin Table A7.1.1.2.2-2

3.3.3 Testconditions

Table A7.1.1.2.1-3 describes the testconditions including the composition of
the aqueous mineral salts medium, temperature, pH, and aeration.

Eight 500 ml airtight flasks where filled with 250 mL of mineral salt water
(Table A7.1.1.2.2-3) which contained 25 mg of activated sludge inoculum.
The reference compound (sodiumbenzoate) andtest compound (BIT) were
dissolved in the mineral salt medium and added as described in Table
A7.1122-2.

3.34 Initial TS
concentration

17.9 -18.2 mg/L (10- 10.1 mg total organic carbon/L). See Table A7.1.1.2.2-
2

3.3.5 Duration oftest

28 days (exposure period).

3.3.6 Analytical

Biochemical oxygen demand. Pressure drop due to the consumption of

parameter oxygen (Table A7.1.1.2.2-2).
3.3.7 Sampling Oxygen consumptionwas measured daily.
3.38 Intermediates/ Notidentified

degradation

products

3.3.9 Nitrate/nitrite

Theoretical oxygen demand for BIT was calculated with and without
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measurement nitrification..

3.3.10 Controls

Toxicity control: 31 mg/L BIT (Test item) and 100 mg/L Sodium Benzoate
(Reference item).

Procedure control: 100 mg/L SodiumBenzoate (Reference item)
Abiotic control: 30 mg/L BIT (test item) poisoned with 10 mg/L HgCl.
Inoculumcontrol: neither testitemnor reference item

3.3.11
s/ Statistics

Calculation

Percent biodegradation

Biodegradation (%)
BOD (mg 0,/mg chemical)

= 1
ThODyy4 or N3z (Mg O, /mg chemical) X

00

where:

BOD = Biochemical oxygen demand of the test or reference
compound

(mg 0, uptake /L test or reference cmpd) - (mg O, /L inoculum con

mg test and/or reference compound/L

ThODnH4ornoz = Theoretical oxygen demand of the test or reference
compound without or with nitrification.

The theoretical oxygen demand is the total amount of
oxygen required to oxidize a chemical completely. It
is calculated from the molecular formula, assuming
the turnover of H into H20, C into CO2, S into SOg,
Na into Na2O, and N into NHs and/or NOs.

The calculated theoretical oxygen demain is tabulated below.

Theoretical Oxygen Demand in mg O2/L
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BIT Sodium
Benzoate
ThODnH4 ThODnos ThOD
1.80 2.22 1.67

4 RESULTS

4.1 Degradation of
testsubstance

411 Biodegradation
of the test
compound, BIT

The biodegradation of the test compound, BIT is presented in Tables
A7.1.12.2-4 and A7.1.1.2.2-5.

During the study period of 28 days the biochemical oxygen demand (BOD)
of BIT in the test media was less than the normal range found for the
inoculum controls. Therefore, BIT was not biodegraded under the test
conditions.
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412 Biodegradation Biodegradationin the procedure controls which contained only the reference
of thereference compound, sodium benzoate is presented in Tables A7.1.1.2.2-4 and
compound, A7.1.1.2.2-5 as well as Figures A7.1.1.2.2-1 and A7.1.1.2.2-2.

;Zglzl:)r:te In the procedure controls, sodiumbenzoate was biodegraded by an average
of 72% and 81% on Days 7 and 14, respectively. These results confirm the
suitability ofthe activated sludge used in this study. By the end ofthe study
(Day 28), the reference compoundwas biodegraded by an average of 86%.

413 Biodegradation The percentbiodegradation in the toxicity controlwhich containedboth the
in thetoxicity  test compound (BIT) and the reference compound (sodium benzoate) was
control calculated based on thesumofthe theoreticaloxygen demand of the test

item (with and without nitrification, ThODnos and ThODnns) and the
reference compound. The results appear in Tables A7.1.1.2.2-4 and
A7.1.1.2.2-5 as well as Figures A7.1.1.2.2-1 and A7.1.1.2.2-2.

In the toxicity control, the biochemical oxygendemand (BOD) over the 28
day study period showed a similar course as the BOD of the procedure
controls which contained only the reference compound. However, after Day
5the BOD in the toxicity controlwas consistently lowerthantheprocedure
controls. According to the test guidelines, BIT is assumed to have no
relevant inhibitory effecton activated sludge microorganisms at the tested
concentrationof 32 mg/L becausebiodegradationin the toxicity controlwas
greater than 25% on Day 14. On Day 14 the biodegradation was 41% and
39% based on the ThODnns and ThODnos, respectively. The percent
biodegradationwas nearly thesame at the end of the exposure period, Day
28.

414  Percent
biodegradation - -
summary PercentBiodegradationon Day 28

BIT ) Toxicity Control (BIT +
Sodium Sodium Benzoate)
Benzoate
ThODnHa ThODnos ThODnHa ThODnos
0 0 86 39 37
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5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materialsand BIT was investigated for its inherent biodegradability in a 28-day
methods Biochemical Oxygen Demand (BOD) test according to a modified version of
OECD Cuideline for testing of Chemicals N° 302C, Inherent

Biodegradability: Modified MITI Test(ll).

Eight 500 mL airtight flasks were prepared containing 250 mL oftest water
containing mineral salts (KH2POs, Ko:HPO4, Na;HPO., NH4Cl, MgSOs,
CaCl,, and FeCls) and 25 mg of activated sludgeinoculumwere added. The
flask were dosedas follows:

o 2flasks contained 31 mg/L BIT.

o 2flasks contained 100 mg/L sodiumbenzoate.

o 2 flasks were controls (no BIT orsodiumbenzoate).

e 1flask contained 30mg/LBIT + 10 mg/L HgCl..

e 1flask contained 32mg/LBIT + 100 mg/L sodiumbenzoate.

Biochemcial oxygen demand was measured on Days 0 — 28 using a
manometric electrode.

5.2  Resultsand Thetestitem, BIT, was found to be not inherently biodegradable under the
discussion test conditions within 28 days.

In the procedure controls, sodium benzoate was degraded to an average
extent of 72% and 81% by Days 7 and 14, respectively, confirming the
suitability of the activated sludge. By the end ofthe test (Day 28) sodium
benzoate had biodegraded by 86%

In the toxicity control containing both BIT and the reference item sodium
benzoate, biodegradation had a similar course as the BOD of sodium
benzoate alone. However, the BOD of the toxicity controlwas consistently
lower from Day 5 onward.

5.3  Conclusion BIT was notinherently biodegradable under the tests conditions within 28
days. However testing biocides for inherent biodegredability may not be
relevant since biocides which are toxic to the inoculum may give false
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negativetest results whichmay lead to requirements for further tests.
5.3.1 Reliability 1-valid without restrictions.

5.3.2 Deficiencies

No.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

March 2013
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Materials and Methods

Applicant’s version is accepted with the following comments:
2.3 Deviations

1. Thebasal culture medium contained differentquantities of Na,HP 042H-0,
NH4Cl and CaCl,2H,0 andthefinal solution consisted of different volumes
of each stock solution to thatofthe guideline.. Culture mediumis prepared
following OECD guidelines 301F for ready biodegradability (manometric
respirometry test).

2. Thesludge sampling did not take place in at least 10 places throughout the
country. According tothe study report, only one sampleofactivated sludge
was taken, froma domestic wastewater treatment plant.

3. Noreference ismade to the mixingofold and newactivated sludge samples.
Only one sample was taken for the test, and the holding period was
maximumseven days.

4. Thenumberandtype oftest flasks prepared differedto thatofthe guideline.
The study was performed using 500-ml Erlenmeyer flasks, with a final
volume of250 ml per flask.

3.1.6.BIT cannothe assumedto be inhibitory onthe activity ofthe sludge following
the OECD criteria, because degradation of reference substancein toxicitycontrol is
higher than 25% (based ontotal ThOD) within 14 days. However, the decrease in
biodegradationin toxicity control comparedto procedure control could indicate a
certain inhibitory effect of BIT. This inhibitory effect could alsoexplainthefact that
BOD for BIT in the test media was lower than the normal rangefound for inoculums
controls.

3.3.5.Eight500mL Airtightflask were dosed as dosed as below. The dosed material
was mixed intothe Mineral SaltSolution

Amount of

. AmountofTest Item | Reference Item | HgCl,

Identification Re}?\:(l)cate (BIT) (Sodium (mg/L)
' Benzoate) 9
mg/L ThODNH4/No3a mg/L ThODb
Test Item 1 31 56/69
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Results anddiscussion

Accepted

Conclusion BIT was not inherently biodegradable under the tests conditions within 28 days.
Nevertheless, BIT at the concentration used seems to be toxic to theinoculum:
TS inhibitory to microorganisms: In an activated sludge respiration inhibition test
(OECD209),BIThasa NOEC of1-3mg/L.

Reliability 2

Acceptability Acceptable

Remarks
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Table A7.1.1.2.2-1: Inoculum

Criteria Details

Nature Activated sludge

Source Wastewater treatmentplant treating predominantly
domestic wastewater

Sampling site ARA Ergolz Il, Fullinsdorf, Switzerland
Sludge was washed twice with tap water by

Preparation of inoculum centrifugationandthe supernatant liquid phase
decanted.
Sludge was added to mineral salt solutionand aerated

Pretreatment with CO; free air overnight prior to addition of test
compound

Concentration 100 mg of washedsludge on a dry weightbasis/L
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Table A7.1.1.2.2-2: Test System Including Flask Compositionand Dosing Concentrations

Eight 500 mL Airtightflask were dosed as dosed as below. The dosed material was mixed into the Mineral

SaltSolution
Identification Rerlillz)cate Amount of Test item (BIT) Am?ggéiﬂfn"Rgf:;;ggé;tem (Fr:?gcl:ll_z)
mg/L ThODnHaNo3? mg/L ThODP
Test Item 1 31 56/69
Test Item 2 31 56/69
InoculumControl 1
InoculumControl 2
Procedure Control 1 100 167
Procedure Control 2 100 167
Abiotic Control 1 30 55/68 10
Toxicity Control 1 32 57/70 100 167

Aeration Device

Consumed oxygen was replaced by electrolysis of cupper sulfate

Measuring equipment

manometric electrode

MeasurementPrinciple

The biodegradation process consumes the dissolved oxygenin the test
liquid and generates CO,. The CO; is adsorbed by soda lime and the total
pressure decreases in the airtighttest flask. The pressure drop is detected
and converted intoan electrical signal by means of an electrode type
manometer. The consumed oxygen is replaced by electrolytically generated
oxygen froma copper sulfate solution

# Theoretical oxygen demand in mg O2/L (NH4/NH;; without/with nitrification)
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Table A7.1.1.2.2-3: Test Conditions

Criteria

Details

Composition of test medium

Stocksolutions usinganalytical grade salts

a) KH:POq: 8.50 g/L
K2HPOs: 21.75 g/L
Na:HPO42H:O 33.40 g/L
NH,CI: 0.50 g/L

b) MgSO.7H.0: 22,50 g/L

c) CaCl,*2H.0: 36.40 g/L

d) FeClz*6H0: 0.25 g/L

One drop of concentrated HCIl was added to solution d) as a preservative.

The final testing solution was prepared by adding 10 mL of solutiona)and 1
mL of solutionsb), ¢),and d) to 800 ml of purified water. The solutionwas
then made up to 1000 mL with purified waterand the pHadjusted to 7.4
with dilute HCI.

Additional substrates

HgCl to the abiotic control

Test temperature

22°C (temperature controlled room)

pH

Atthe startthe pHin the testsamples was 7.4. At termination, the pH
ranged from7.3-8.0

Aeration of dilutionwater

Not Applicable

Table A7.1.1.2.2-4: Oxygen Consumption

Cumulative Oxygen Consumption (mg/L)

e || TGt T convol | Rl Sompound [ it T Toicly
Rep 1 Rep 2 Rep 1 Rep 2 Rep1 Rep 2

0 0 0 0 0 0 0 0 0
1 0 0 3 2 29 27 0 0
2 - - - - - - - -
3 0 0 13 12 113 107 0 110
4 0 0 16 15 122 115 0 115
5 0 2 20 18 134 126 0 119
6 0 3 22 20 141 133 0 120
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Cumulative Oxygen Consumption (mg/L)
o | e | mocutum control | REEEIZIERNT | Sl | Contrl
Rep 1 Rep 2 Rep 1 Rep 2 Rep1 Rep 2
7 0 3 25 23 147 140 0 120
8 1 4 27 25 152 146 0 120
9 3 4 29 27 156 151 0 120
10 6 5 32 29 160 156 0 120
11 6 5 33 30 163 159 0 120
12 7 6 35 32 166 163 0 126
13 8 8 37 34 168 165 0 127
14 8 8 37 34 171 169 0 127
15 8 8 39 35 174 172 0 127
16 8 8 40 36 175 174 0 127
17 8 8 41 37 177 176 0 127
18 8 8 42 37 178 177 0 127
19 8 8 43 38 180 179 0 128
20 8 8 44 39 182 181 0 129
21 8 9 45 40 183 183 0 130
22 8 9 45 40 184 183 0 130
23 8 9 46 40 186 185 0 131
24 8 9 46 41 187 185 0 131
25 8 9 47 41 188 186 0 132
26 8 9 47 41 188 186 0 132
27 8 10 48 42 189 187 0 132
28 8 10 48 42 190 188 0 132
! No reading taken
Table A7.1.1.2.2.-5: Percent Biodegradation
PercentBiodegradation®
Reference .
(—:—j; r;:) Test Compound (BIT) St BT Toxicity Control
ThODnHa4 ThODnos ThOD
Rep1 Rep 2 Rep 1 Rep 2 Rep1 Rep 2 ThODnws | ThODwos
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Percent Biodegradation®
Time Test Compound (BIT) (S0 dﬁjer;elgeennczeoate) Toxicity Control
(days)
ThODnH4 ThODnos ThOD
ThODnws4 | ThODnos
Rep 1 Rep 2 Rep 1 Rep 2 Rep 1 Rep 2
0 0 0 0 0 0 0 0 0
1 *2 * * * 16 15 -1 -1
2 -3 - - - - - - -
3 * * * * 60 57 44 41
4 * * * * 64 60 44 42
5 * * * * 69 64 45 42
6 * * * * 72 67 44 42
7 * * * * 74 69 43 40
8 * * * * 75 72 42 40
9 * * * * 7 74 41 39
10 * * * * 78 75 40 38
11 * * * * 79 76 40 37
12 * * * * 79 78 41 39
13 * * * * 79 78 41 39
14 * * * * 81 80 41 39
15 * * * * 82 81 40 38
16 * * * * 82 81 40 38
17 * * * * 83 82 39 37
18 * * * * 83 82 39 37
19 * * * * 84 83 39 37
20 * * * * 84 84 39 37
21 * * * * 84 84 39 37
22 * * * * 85 84 39 37
23 * * * * 86 85 39 37
24 * * * * 86 85 39 37
25 * * * * 86 85 39 37
26 * * * * 86 85 39 37
27 * * * * 86 85 39 37
28 * * * * 87 86 39 37
! Percent Biodegradation corrected for the mean oxygen update in the inoculum controls
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2 * Negative value due to higher oxygen consumption in inoculum controls than in the test compound
% - No readings taken
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Figure A7.1.1.2.2-1: Biodegradationin Test Flasks Without Nitrification

Biodegradation Without Nitrification

---#-- Na Benzoate 1
—s=— Na Benzoate 2
—a— Toxicity Control

Percent Biodegradation

'10 T T T T T
0 5 10 15 20 25 30

Time (days)

Figure A7.1.1.2.2-2: Biodegradationin Test Flasks With Nitrification

Biodegradation With Nitrification

---#-- Na Benzoate 1
—sa— Na Benzoate 2

—a— Toxicity Control

Percent Biodegradation
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Fate and Behaviour in water
Degradation, initial studies
Biotic

Biodegradation in Sea Water

1. REFERENCE Official
use only

11 REFERENCE

A7.1.1.2 3 (2009). Aerobic Transformation of
1,2-Benzisothiazolin-3-one (BIT) in Sea Water; Rohm and Haas
Technical Report N° GLP-2009-063 (November 19, 2009),
Unpublished.

12 DATA
PROTECTION

Yes

121 Data owner

Rohm and Haas Company

122 Companies with
letterofaccess

1.2.3 Criteria for data
protection

Data submitted for the first time in supportofthe firstinclusion into
Annexl/IA.

Data protection claimed in accordancewith Article 12.1(c) (ii).

2. GUIDELINES AND QUALITY ASSURANCE

2.1 GUIDELINE

Yes. OECD Guideline for Testing of Chemicals 309: Aerobic

STUDY Mineralization in Surface Water-Simulation Biodegradation Test
(April 2004)
22 GLP Yes.

2.3 DEVIATIONS

Four minor GLP deviations:

1) plate counts determining microbial activity were not
conducted under GLP;

2) total organic carbon and nutrients of the surface water were
analyzed at Midwest Laboratories, Omaha, NB, USA;

3) due to a power failure the temperature in the incubator
slightly exceeded that listed in the protocol on two days; and
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4) the range finding study was conducted non-GLP.

These deviations are not expected to impact the quality or
integrity of the study.

3. METHOD

3.1 TEST MATERIAL

311 Testmaterialname  BIT, 1,2-benzisothiazolin-3-one

’jk
NH,

e
</

\

/*
\

* site of 14C label

312 Lot/Batchnumber | ot 1069.00 and sublot 1069.0008; 14C labeled uniformly in the
benzene ring; Specific activity : 53.57 mCi/g.

313 Purity Radiopurity = 98.61%
3.1.4 Furtherrelevant e Water solubility >0.7g/L
properties

e Half-life in soil is 0.23 days (20°C and 5.0 ppm)

e Half-life in fresh water at 20°C is 30.8 (25.6 pg/L) and
41.8 (105 pg/L).

32  REFERENCE N-methyl malonamic acid was used to tune the mass
SUBSTANCE spectrometer in the negative ion mode.

3.3 TESTING
PROCEDURE

331  Water The waterusedforthe definitive study was seawaterobtained from
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characterization the top 15 cm at Dollar Point Pier, Laporte, Texas, USA. Water
parameters including pH, temperature, oxygen content, bacteria cell
count, conductivity, total organic carbon, and nutrients, were
measured during the experiment and at the end of the study. The
results are presented in Table A7.1.1.2.3-1.

332  Testsystem Experimental System

Both the range finding and definitive studies employed a flow
through system placed in the dark. Sea water was added to 250
mL glass jars which were sealed with a 2-hole stopper
containing glass tubes. Following the test water containers were
a series of traps the first containing ethylene glycol to capture
volatile organics and then two more containing 1.0N NaOH to
capture evolved CO,. The test water jars and traps were
connected together and to the house vacuumwith plastic tubing.
The house vacuum which help maintain aerobic conditions in
the test jars and remove headspace gases, was adjusted to
maintain a slight vacuum (~30 mm Hg).

The test system was maintained in the dark in an incubator at 20
* 2°C and the temperature monitored.

Range Finding Study

A range finding study was performed to identify the appropriate
dosing concentration and sampling intervals. Water was dosed
at nominal 20 ppb and 100 ppb (actual concentrations were 19.9
ppb and 99.5 ppb). Ten glass jars containing 100 ml of sea
water were dosed at 19.9 ppb and 10 jars containing 50 ml at
99.5 ppb. Duplicate jars were removed at Hours 4, 24, 48, 96,
and 216. At harvest, aliquots were radioassayed and aliquots
were processed using a preconditioned Oasis Max SPE
cartridge. SPE eluants were analyzed by TLC.
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Definitive Study

The nominal dosing rate for the definitive study was 20 ppb and
100 ppb and the actual concentration was 22 ppb and 105.2 ppb.
At 22 ppb, 20 jars were prepared with 50 mL of sea water and at
105.2 ppb, 26 jars with 50 ml of sea water. Test solution was
added slowly to the water surface and then the jar gently swirled
before being placed in the flow through apparatus and
positioned on an orbital shaker.

Sterile samples were preparedin an identical manner except that prior
to dosing with “C-BIT 100 ppm HgCl, was added and mixed
thoroughly. Duplicate sterile samples dosedat both concentrations
were taken after 48 hours and duplicate 105.2 ppb samples were taken
on Day 10.

To assist with metabolite identification, 500 mL of sea water was
placed intoa 1L glass bottle and dosedat about 1000 ppb **C-BIT.
This was stored in the dark at 20°C.

333  Methodof A stock solution was prepared by dissolving 10.34 mg of 14C-
Egﬁgﬁﬁ'onoma BIT in 2 mL of methanol. Based on radioassay, the
concentration of the dosing solution was 259 pg/mL.

Nominal 20 ppb

A dosing solution was prepared by diluting 25 uL of stock
solution with 2.975 mL of methanol. Radioassay yielded a
concentration of 78.5 ppm. To each jar, 14 pL of dosing
solution was added.

Nominal 100 ppb

A dosing solution was prepared by diluting 25 pL of stock
solution with 2.975 mL of methanol. Radioassay yielded a
concentration of 82.2 ppm. To each jar, 64 uL of dosing
solution was added.

Nominal 1000 ppb (metabolite identification)
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To 500 mL of sea water, 60 uL of the stock solution was added.

LOD/LOQ Solution

This was prepared by diluting 0.5 mL of the nominal 20 ppb
dosing solution with 2 mL of methanol. The resulting
concentration was 14.2 ppm. To 200 mL of sea water, 30 pL
was added with an average concentration in four samples of 2.2
ppb. The 1 ppb samples ere prepared by adding 15 pL to 200
mL of seawater.

334 Initial TS
concentration

The initial test concentrationforthe definitive study was22 ppb and
105.2 ppb. In addition, an exaggerated dose of ~1000 ppb was
employed to assistwith metabolite identification.

3.35 Duration of test

The duration ofthe definitivetest was as listed below.

Concentration Duration

22 ppb: 30 days
105.2 ppb: 31 days
1000 ppb: 10 days

336  Sampling

Dosing Level Sampling Intervals-

Hours
0, 2, 6, 24, 48, 72, 96
22 ppb , 2, 6, 24, 48, 72, 96,
PP 144, and 720
105.2 ppb 0, 10, 24, 48, 72, 96, 120,

168, 336, and 744

1000 ppb metabolite

) e 120 and 240
identification
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Sterile controls
22 ppb 48
105.2 ppb 48 and 240

337  Replicates Duplicate samples were taken at each interval forthe 22 ppb and 105.2
ppb dosing level. Duplicate samples were also taken ateach interval
for the sterile system. Forthe LOD/LOQ determination, four replicates
at each concentrationwere measured.

3.3.8  Exractionand At each sampling interval, duplicate samples were removed and
chromatography  radioassayed. The samples were applied to a preconditioned solid
phase extraction cartridge (SPE; Max Oasis). The initialeluantanda 2
ml waterwash were radioassayedand if it contained greater than 10%
of the applied activity it was chromatographed (TLC). The
radioactivity remained at theorigin on the plate which is indicative in
this systemofsmall polaracids. After thewater was thecartridge was
subsequently eluted with 10 mL of methanol followed by 10 mL of
methanol/ethy| acetate/acetic acid (50/50/1). The combined eluant was
concentratedandanalyzed by TLC.

Atthe 24 hand later sampling intervals, the SPE cartridge underwent
an additional elution with 10 mL of methanol/IN HCI (100/1) and
methanol/IN KOH (100/1). The eluants were concentrated and
analyzed by TLC.

Quantitation of parent and metabolites was performed using TLC.

3.39  Analysis oftrapped Ethylene glycol and NaOH traps were analyzed at every sample
volatiles interval.

3310  Analytical Methods Thin layer chromatography (TLC) was used to quantitate parent
and metabolites as well as isolate metabolites. Extract aliquots
were applied to silica gel TLC plates and eluted with ethyl
acetate:acetonitrile: methanol:acetic acid (90:5:5:1, v/v/viv).
The location of radioactivity on the TLC plates was determined
using a phosphorimager. Zones on the plate were demarcated
and the silica gel scrapped and transferred to a liquid
scintillation vial for radioassay. For metabolite isolation, plates
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were developed as above, and the silica from appropriate zone
of radioactivity, identified by the phosphorimager, was scraped
and transferred to a megabore Pasteur pipette containing a glass
wool plug in the neck. The 4C-activity was eluted with
methanol and concentrated with a stream of nitrogen prior to
LC-MS analysis.

Parent confirmation and metabolite identification was
performed on an LC-ion trap-MS. A Metasil AQ-C18 column
was employed using a gradient of 0.5% aqueous acetic acid and
0.5% acetic acid in methanol. An electrospray interface was
used to introduce the LC flow into the MS and both positive and
negative ionization were employed. A radioactivity detector was
employed to locate the 14C-peaks. Additional spectrometry was
performed using LC-TOF/MS which can supply exact mass
data. Conditions were similar to the LC-ion trap-MS conditions
except acetonitrile was used as a solvent instead of methanol.

Radioactivity from liquid fractions was measured by liquid
scintillation counting/spectrometry. Samples were counted 3
times for 5 minutes each (total of 15 minutes) and counting
efficiency was determined by an external Ba'3? standard. Data
analysis was performed by validated Rohm and Haas developed
software.

3311 Degradation As described above, surface water was dosed at an exaggerated rate of
products ~1000 ppb to assist with metabolite isolation and identification.
Samples were prepared as describe above usinga SPE cartridge. SPE
organic eluants were either applied to a TLC plate to isolate the
metabolite or injected directly into the LC-MS.

4. RESULTS

4.1 RANGE FINDING A preliminary experiment at 19.9 ppb and 99.5 ppb at 20°C was
STUDY performed to estimate the half-life and determine the appropriate
sampling intervals. The results are summarized in Table A7.1.1.2.3-2.
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Within 48 hour BIT had decreased to about 45% of the applied
activity. After96hours 11.1% and 5.3% ofthe applied dose was BIT
at 19.9 ppb and 99.5ppb, respectively. Thehalf-life of BIT was 53.3
hoursand21.1hours at 19.9 ppb and 99.5 ppb, respectively.
4.2 DEFINITIVE
EXPERIMENT

421 Systemfeasibility — The results from sterile surface water describe the abiotic
degradation of BIT. The results presented in Table A7.1.1.2.3-3
show that even after 48 hours of exposure BIT was very stable
in a sterilized system as over 93% of the applied activity
remained as BIT. At the higher dose over 92% remained as BIT
after 10 days. As demonstrated below, biodegradation is the
route of BIT dissipation in surface water.

The average temperature for the 22 ppb experiment was 18.29 +
0.69°C and for the 105.5 ppb, 19.32 £ 2.30°C. There were a
small number of readings which deviated from the desired range
of 20+ 2°C

The results from the limit of quantitation (LOQ) determination
are presented in Table A7.1.1.2.3-4. The TLC LOQ for “C-BIT
in sea water was determined as 1.2 ppb. The limit of detection
(LOD) was 0.4 ppb.

The region on the TLC plate that co-chromatographed with BIT
was confirmed as BIT by LC-MS.

4.2.2 Distribution and Table A7.1.1.2.3-5 summarizes the distribution between the SPE
recovery of “C-activity eluants and volatiles as well as the recovery of applied radioactivity.
The amount of radioactivity in the initial SPE eluant from bottles

dosed at 22 ppb decreased with time going from 91.4% at of the

applied radioactivity at Time 0 to 49.8% at Time 144 hours and 43.8%

at 720 hours. At 24h oftreatment and later it was deemed necessary to

performan additional elution ofthe SPE cartridges using acidic and

basic methanol. The radioactivity in this fractionincreased with time

from 5.7% at Time 24 hours to 18.1% at 96 hours. Lessthan 0.1% of
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the applied activity was present as *“CO; after 720 hours andthere was
no detectable volatile organics in the ethyleneglycol trap. Recovery of
applied **C-activity averaged 89.0  8.2%.

Forbottles dosedat 105.2 ppb “C-BIT the percent of applied activity
in the initial SPE eluant at 0 hours was 89.5% and that increased to
92.1 after 48 hours. The percentage then decreased to 47.3% of
applied at 744 hours. The activity in the additional SPE eluant
increased from 3.2% of applied at 24 hours to 16.6% at 744 hours.
After 744 hours, 1.2% of the applied activity was detected as *CO,
while there was no detectable volatile organics. Recoveryof applied
14C-activity averaged 96.2 + 5.3%.

4.2.3 Quantitation of Quantitation of BIT and its metabolites is presented in Table
parentand metabolites  A7.1.1.2.3-6. At 22 ppb, BIT decreased from 86.9% of the applied
activity at time 0 to 18.1% at 720 hours. At 105.2 ppb, parent

decreased from85.9% at time O to 2.8% after 744 hours.

At 22 ppb there were 6 metabolites in surface water detected; M1, M2,
M3, M4, M5 and M6. Only M1and M4 exceeded 10% ofthe applied
dose. Metabolite M1 increased with time from 17% of the applied
activity at Time 0 to 14.9% at 96 hours and thendownto 8.8% at 720
hours. Metabolite M4 was not detected until 96 hours where it
comprised 14.5% ofthe applied dose. M4 increasedto 29.1% at 144
hours andthen decreasedto 19.8% at 720 hours

At 105.2 ppb there were 7 metabolites detected: M1, M2, M3, M4,
M5, M6and Mx. Mxis nonspecific radioactivity representing all the
areas on the TLC plate not corresponding to parent, M1, M2, M3, M4,
M5, and M6. Thus it is not a single compound but comprises multiple
components. Mx was less than 5% of the applied activity at all
sampling intervals. Similar to the lower dose results, Metabolites M1
and M4 exceeded 10% ofthe applied activity as did M5forthe higher
dose level. Metabolite M1 increased from 3.5% of the applied at 0
hours to 13.2% after 744 hours. Metabolite M4 increased from 3.1%
of applied at 48 hours to 16.6% at 168 hours and then decreased to
11.9% at 744 hours while M5 increased from 10.3% at 120 hours to
16.3% at 744 hours.

The amount of *CO, evolved (Table A7.1.1.2.3-5) was less than 0.1%
for the lower dose and for the higher dose, 1.2% at 744 hours. This
indicates thatthe benzene ring remained intact.
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424  Half-life Quantitation of BIT at each sampling interval is presented in
Table A7.1.1.2.3-6 and graphical presentations of the decline of
BIT with time appear in Figures A7.1.1.2.3-1and A7.1.1.2.3-2.
The Kkinetic analysis of “C-BIT in sea water is tabulated below:

Parameter 22ppb 105.2 ppb
K -0.0103 -0.0045
r 0.9578 0.942

DTso 67.3 hours 154.0 hours
DTgo 223.3 hours 511.1 hours

These results demonstrate that BIT biodegrades very quickly in sea
water. The longer half-life observed at the higher concentration is at
least partly due to the lower microbial activity present in this water
sample (560 cfu/mL versus 12000 cfu/mL for the 22 ppb dose). The
OECD Guidelines suggest that the 22 ppb dose level is the more
environmentally relevantconcentration

425  Identificationof Table A7.1.1.2.3-7 summarizes the metabolite identification.
metabolites The metabolites, which exceeded 10% of the applied were
identified by mass spectroscopy as the following:

= M1, 2-sulfobenzamide,
= M4, 2-methylthio-benzamide,
= M5, 2-(4-hydroxyphenylsulfanyl)-benzamide.

In addition, Metabolite M3 which was less than 5% of applied
was identified as:

= M3, 2-methylsufinyl-benzamide,

Structural identification was based on fragmentation and exact
mass analysis.

Metabolite M5 is most likely the result of a halogenated phenol
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being present in the sampled Houston Bay sea water. Similar to
other nucleophiles such as SH-, CN-, and cysteine which have
been shown to initiate a nucleophilic attack on the N-S bond of
isothiazolones, phenolic compounds should also be able to
initiate a nucleophilc attack on the electrophilic BIT molecule.
Thus Metabolite M5 is a product of this particular
environmental condition which would explain its absence at the
lower dose.

426 Metabolicpathway A metabolic pathwayis presented in Figure A7.1.1.2.3-3.

5. APPLICANT'S SUMMARY AND CONCLUSION

5.1 MATERIALS AND Thetestguideline followedwas the OECD Guideline forthe Testing
METHODS of Chemicals 309: Aerobic Mineralization in Surface Water -
Simulation Biodegradation Test, April 13, 2004
Bottles containing 50 mL of surface sea water collected from
Dollar Point Pier, Laporte, Texas, USAwere dosed at either 22
ppb or 105.2 ppb. The samples were placed on an orbital shaker
in a dark incubator at 20°C. Avacuum was applied to maintain
aerobic conditions and remove volatiles which were trapped in
ethylene glycol and KOH. The measured mean temperature of
the dark incubator was 18.29 + 0.69°C for water dosed at 22
ppb and 19.32 £ 2.30°C for 105.2 ppb. Sterile systems were

prepared in a similar manner except HgCl> was added.

Duplicate nonsterile samples were removed on Hours 0, 2, 6,
24, 48, 72, 96, 144, and 720 for the 22 ppb dosing level and
Hours 0, 10, 24, 48, 72, 96, 120, 168, 336, and 744 for the 105.2
ppb level. Sterile flasks were removed at Hours 48 and 240.
After radioassaying, the aqueous sample was applied to an SPE
cartridge and eluted with methanol followed by methanol/ethyl
acetate/acetic acid From 24 hours and later, an additional
elution of the cartridge was performed using methanol:HCI
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followed by methanolKOH. The organic phases were
concentrated and chromatographed for quantitation of parent
and metabolites and for identification of metabolites. The
ethylene glycol and KOH traps were also radioassayed. To aid
in metabolite identification, sea water was dosed at
approximately 1000 ppb !4C-BIT and processed with SPE
cartridges as described above. Metabolites were identified by
LC-MS.

5.2  RESULTS AND The amount of !4C activity initially eluted from the SPE
DISCUSSION cartridge generally decreased with time for both dosing levels.
For samples dosed at 22 ppb the 4C-activity eluted with the
additional solvents increased between 24 and 96 hours and then
decreased slightly while for the 105.2 ppb the applied activity
increased with time. This indicates that BIT is being quickly
degraded. Under sterile conditions, there was essentially no
degradation of BIT demonstrating that biodegradation is the
primary route of dissipation for BIT in sea water.

BIT biodegrades veryfastin the sea water studied. Thehalf-lives at
20°C were 67.3 hours at 22 ppb and 154 hours at 105.2 ppb.

The table below provides the metabolites detected at greater than 10%
of applied and their maximum percentage. They were identified by

mass spectroscopy.
Maximum Percent of Applied
Metabolite Dose

22 ppb 105.2 ppb

2-sulfobenzamide 149 13.2

2-methylthio-benzamide 29.1 16.6

2-(4-hydroxyphenylsulfanyl)-
benzamide Not present 16.3
%Co, <0.1 1.2
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Biodegradation in Sea Water

53 CONCLUSION

Similar to the results in other media (e.g. fresh water, soil and STP),
BIT quickly biodegrades in sea water. The half-life at 20°C was 67.3
hours at 22 ppb and 154 hours at 105.2 ppb. Sterile samples were
essential stable. Metabolisminvolved cleavage ofthe isothiazolone
ring, leading to the formation of benzamide metabolites.

53.1 Reliability 1-valid without restrictions
532 Deficiencies No
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date November2010

Materials and Methods

Applicant’s version is accepted with the following remarks:

The applicantuses the OECD guide 309, while for seawater,the OECD 306 is
recommended. However,theRMS understands thatthe OECD guideline used

was also appropriated for the cited study.

Results anddiscussion

Applicant's versionisadopted with the following remarks:

Figure A7.1.1.2.3-3: “ Metabolic Pathway of CMIT in Sea Water” should read

“Proposed Metabolic Pathway for BIT in Sea Water”
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Fate and Behaviour in water
Degradation, initial studies
Biotic

Biodegradation in Sea Water

Conclusion

BIT quickly biodegrades in sea water. Three major transformation products (>
10% of applied radioactivity) were identified in the present study: 2-
sulfobenzamide, 2-methylthiobenzamide and 2-(4-hydroxyphenylsulfanyl)-

benzamide.

The half-life at 20°C was 67.3 hours at 22 ppb and 154 hours at 105.2 ppb.
Sterile samples were essential stable. Metabolism involved cleavage of the
isothiazolone ring, leading tothe formation of benzamide metabolites. Ultimate
biodegradationof BIT did not occur at the conditions and concentration tested.

Reliability

2

Acceptability

Acceptable.

Remarks
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Table A7.1.1.2.3-1: Parametersof Test Water
Method Dewelopment 8 ]
Parameter /Range Finding 22 ppb Dosing 105.2 ppb Dosing
pH 8.01 7.80 8.48
Temperature (°C)? 211 19.6 21.0
Dissolved Oxygen 1
NA 6.50 6.34
(ppm)
Calcium (ppm) NA 178 268
Magnesium (ppm) NA 507 869
Sodium(ppth) 36.8 489 814
Conductivity NA
(mmhos/cm) 231 367
SodiumAdsorption NA
Ratio 42 54
Total Dissolved Solids NA
15015 23885
(ppm)
Nitrogen/Phosphorus/ NA )
Potassium (mg/L) 1.43/0.3/155 1.2/ND%/270
Total Organic Carbon NA
3.6 4.2
(mg/L)
Microbial Activity
(cfu/mi) 1808 12000 560

1'NA= not analyzed
2 ND = not determined
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Table A7.1.1.2.3-2: Range Finding Study—Quantitation of Parent

Sample Interval PercentBIT!
(hours) 19.9 ppb 99.5 ppb
4 85.5 86.9
24 84.1 87.4
48 445 46.4°
9% 11.1 5.3
216 6.5 5,50

1 Average of duplicatesamples

2 Not used in half-life calculation due to insufficientdatarecordedto verify recovery values

Table A7.1.1.2.3-3: Stability of BIT in Sterile Water

BIT inSterile Water as Percent of Applied Activity!

Study T
o Tyee 48 hours 10 day
22 ppb Definitive 100 -2
105.2 ppb Definitive 93.1 92.2

1 Average of duplicate samples.
2 Not done at Day 10.
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Table A7.1.1.2.3-4: LOD Determinationof BIT in Sea Water

Dose Rate Percent Recowered PercentBIT
87.3 80.5
97.1 83.9
2.2 ppb
83.9 78.1
95.1 89.8
2.2 ppb Average 90.8 £6.3 83.1+51
94.1 81.9
96.7 85.9
1.2 ppb
92.3 81.0
935 79.4
1.2 ppb Average 942+19 821+28

Table A7.1.1.2.3-5: Distribution of “C-Activity in SeaWater

Sample Time _ Percent of A.pr-)l ied “C-Activity (average of duplicat.e samples)
trs) | "Gl | speglant | OO Volatles | Recowry
22 ppb

0 91.4 NA! 0.0 ND? 93.2

2 90.6 NA 0.0 ND 92.9

6 91.4 NA 0.0 ND 94.3

24 87.2 5.7 0.0 ND 975

48 73.8 8.8 0.0 ND 89.7

48 STERILE 88.7 NA 0.0 ND 92.1

72 62.8 135 0.0 ND 88.6

96 55.9 18.1 0.0 ND 89.3

144 49.8 13.6 0.0 ND 824

720 438 12.1 0.0 ND 69.8
AverageRecovery: 89.0 £ 8.2%

105.5 ppb
0 89.5 NA 0.0 ND 90.9
10 915 NA 0.0 ND 92.8
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Sample Time _ Percent of A-p[.Jl ied “C-Activity (average of duplicat_e samples)
LI B T e Volales | Recowry
24 94.6 3.2 0.0 ND 101.9
48 921 4.0 0.0 ND 101.9
48 STERILE 95.0 NA 0.0 ND 99.3
72 86.5 51 0.0 ND 100
96 85.9 5.4 0.0 ND 102.4
120 715 6.1 0.0 ND 96.6
168 69.4 7.1 0.0 ND 95.0
240 STERILE 93.1 NA 0.0 ND 95.6
336 57.7 9.9 0.17 ND 93.7
774 47.3 16.6 12 ND 84.6
AverageRecovery: 96.2 +5.3%

1 NA = not applicable
2 ND = not detected
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Table A7.1.1.2.3-6: Quantitation of Parentand Metabolites
Sample Percent of Applied **C-Activity (average of duplicate samples)
Time BIT ML M2 M3 M4 M5 M6 Mt
22 ppb
0 86.9 17 NS? NS NS NS 2.8
2 83.3 5.0 NS NS NS NS 24
6 82.2 3.6 NS NS NS NS 3.6
24 72.2 6.6 NS NS NS NS 8.4
48 62.0 115 73 NS NS NS 2.3
72 49.2 13.0 54 NS NS NS 19
96 37.9 14.9 58 NS 145 NS 0.9
144 17.7 117 35 0.6 29.1 NS 0.8
720 18.1 8.8 9.2 NS 19.8 NS NS
105.5 ppb
0 85.9 35 NS NS NS NS NS NS
10 88.3 3.2 NS NS NS NS NS NS
24 89.8 48 NS NS NS NS NS NS
48 84.7 4.2 NS NS 3.1 NS NS NS
72 70.9 4.7 13 0.8 18 NS 9.0 2.7
96 77.2 53 14 14 1.8 NS 0.9 3.4
120 50.6 6.7 16 1.0 6.8 10.3 5.0 3.0
168 37.1 6.0 04 34 16.6 9.0 0.3 3.6
336 40.9 73 3.2 0.8 10.5 NS 0.4 45
774 2.8 13.2 53 4.8 119 16.3 43 4.6

B Mx = nonspecitic radioactivity recovered from the TLC palte areas other than the spots designated for M1, M2, M3, M4, M5, M6, and
BIT. Significant Mx was not detected in the 22 ppb dosed samples.

2 NS = less than LOD
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Table A7.1.1.2.3-7: Structure of Metabolites Produced in SeaWater Dosed with BIT

Maximum Percent
Component Structure Name of Applied “C-
Activity
I
14.9% at 96 hours
AN (22 ppb)
M1 //o 2-Sulfobenzamide
13.2% at 744 hours
//S\cm (105.2 ppb)
O
(0]
|C| 0.6% at 144 hours
\NHZ (22 ppb)
2-methylsulfinyl-
M3 - benzamide
s— 2 4.8% at 744 hours
IJ (105.2 ppb)
(0]
|| 29.1% at 144 hours
e (22 ppb)
M4 NH= 2-methylthio-benzamide
CHa 16.6% at 168 hours
s (105.2 ppb)
O
Not present
", 2t (22 ppb)
M5 hydroxyphenylsulfanyl)-
benzamide 16.3% at 744 hours
(105.2 ppb)
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Figure A7.1.1.2.3-1: Kinetic Analysisof BIT inSeaWater Dosed at 22 ppb
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Figure A7.1.1.2.3-2: Kinetic Analysisof BIT in SeaWater Dosed at 105.2 ppb.
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Figure A7.1.1.2.3-3: Metabolic Pathway of CMIT in SeaWater
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1 REFERENCE Official
use only

1.1 Reference A7.1.2.1.1/01 (2008)
14C-1,2,Benzisothiazolin-3-one: Porous Pot Test Method for Assessing
the Biodegradability of the Test Substance During Wastewater
Treatment Simulation.

I  Rohm and Haas Technical

Report No. TR-008-002, (September9,2008) Unpublished.

A7.1.2.1.1/02 N (2008) Kinetic Analysisto Determine the
Half-Life of BIT in an STP Simulation Study: Supplemental to Rohm
and Haas Technical Report No. TR-08-002, Rohm and Haas Technical
Report No. TR-008-053 (29 September 2008) Unpublished.

A71211/03 B 1 BE BN B (2009 Metabolite

Identificationfor Samples Generated fromBIT Wastewater Treatment
Simulation Study (TR-08-002), Rohm and Haas GLP Report No. GLP-
2009-046 (04 August 2009), Unpublished.

1.2 Data protection Yes

121 Dataowner Rohmand Haas Company

1.2.2  Companies with
letter ofaccess

123  Criteria for data Data submitted to the MS after 13 May 2000 on existing a.s. for the
protection purpose of its entry into AnnexI/IA.

Data protection claimed in accordancewith Article 12.1(c) (ii), as data
generated after the entry into force ofthe Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 GuidelineStudy  A7.1.2.1.1/01

Yes. OECD Guideline 303A, Simulation Test—Aerobic Sewage
Treatment: Activated Sludge and U.S. Environmental Protection
Agency Office of Prevention, Pesticides, and Toxic Substances
835.3220.
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A7.1.21.1/02 and A7.1.2.1.1/03
No applicable guidelines

2.2 GLP A7.12.1.1/01: Yes
A7.1.2.1.1/02: Notapplicable (calculations only)
A7.1.2.1.1/03: Yes

2.3 Dewviations A7.12.1.1/01

Two minor GLP deviations. 1) Characterization and stability of test
material under site specific storage conditions were not performed in
accordancewith GLP guidelines (however chemical characterization
was performed under GLP by the sponsor) and 2) analysis of water
(purified and municipal) for contaminants were not performed by a
GLP certified laboratory (however were performed by a certified
laboratory using U.S. EPA analytical methods).

A7.1.2.1.1/02: Not Applicable
A7.12.1.1/03: None

3 MATERIAL AND METHODS

3.1 Test Material “CBIT
(A7.1.2.1.1/01)

0

A

| *\I
o~

NH

(AN

* position ofthe *C-label

3.1.1 Lot/Batchnumber 1069.00

3.1.2  Purity Radiopurity >98%

3.1.3  Furtherrelevant e Soil adsorptionKs=55.6
ropertie . .
properties o Watersolubility (deionized water)>0.7 g/L

o Half-life in aerobic soil simulation study is 5.6 hours (20°C)

e Half-life in aerobic surface water simulationstudyis 31 hours

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 123 of 453



Rohm and Haas 1,2-Benzisothiazol-3(2H)-one Doc. I11-A
RMS: Spain PT6

Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.1 Fate and Behaviour in Water
Subsection A7.1.2.1  Biological Sewage Treatment

Subsection A7.1.2.1.1 Aerobic
Annex Point

(20°0)

3.2 Reference No reference substances were employedto validate the STP system.

substances
3.3 Sludge
331  Testinoculum Fresh settled sewage was collected fromthe Cambridge Wastewater X

Facility, Cambridge, Maryland, USA andsieved througha 2 mm sieve.
This facility treats sewage of predominantly domestic origin. Thetotal
suspended solids concentration was measured and adjusted to
approximately 2500 mg/L

332  Domesticsewage Domestic sewage was collected weekly fromCambridge Wastewater
Facility, Cambridge, Maryland, USA andsievedthrougha 1 mm sieve.
This sewage provides nutrients for the bacterial metabolism. The
sewage was maintained refrigerator and continuously stirred.

34 Testprocedures

341  Testsystem A bioreactor was comprised of a “porous pot”; a glass vessel
containinga porous polyethylene membrane thatretains the solids but
allows the liquid to flowthroughthe system. The test contained two
bioreactors that were continuously dosed with *“C-BIT and a single
controlreactorthatwas not exposedto thetest substancebut allowed
measurements of the operational parameters.

Approximately 1.13 L oftest inoculum (adjusted to 2500 mg/L of total
suspended solids) was added to each bioreactor. During the
Stabilization Period, 2.4 mL/min of domestic sewage was added plus
0.3 mL/min water while during the Acclimation Period and Steady
State Period 2.4 mL/min of domestic sewage and 0.3 mL/min of 0.25
ppm *C-BIT solution (or 0.3 mL/min water to the control reactor)
were added to each bioreactor. The resulting hydrolytic retention time
(HRT) was approximately 7 hours.

Approximately 113 mL/day ofthe activated sludge/domestic sewage
was removed fromeach bioreactor perday yieldingasludgeretention
time (SRT) ofapproximately 10 days.

Test temperature, measured daily was maintainedat 20°C —22°C. The
pHwas measured at leasttwice aweekand if necessaryadjustedto 7.5
+ 0.5. Dissolved oxygenwas also measured at least twice a week and
aeration rates were adjusted so thatthe dissolved oxygen concentration
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was greaterthan2mg/L.

A stabilization period duringwhich the sludge becomes adjusted to the
test system lasted 8 days. During this period all three bioreactors
received 0.3 mL/min of water (instead of *C-BIT in the two test
reactors). The stabilization period ended once the DOC and/or COD
removal was greaterthanorequal to 80% (actually achievedin 4days).

After the stabilization period the two test bioreactors were dosed
continuously at nominal 0.25 mg/L **C-BIT (the BIT was substituted
with water in the control bioreactor). The acclimation periodlasted 12
days. DOCand COD concentration were measured twice weekly and
the influent, effluent and mixed liquor samples were radioassayed
periodically.

Atthe termination of the acclimation perioda steady state period was
initiated lasting 22 days. During this period the effluent from each
bioreactorwas collected in a sealed container. The effluent gases from
the containers were passed through a 1.5N KOH trap. The dosing
solution, the combinedinfluent, effluent, mixed liquor,and KOHtraps
were collected three times eachweek and radioassayed.

34.2  Preparationoftest A7.1.2.1.1/01

solution A stock solution was prepared containing 103.37 mg of **C-BIT

dissolvedin 10 mL of ethanol. The stock solutionwas stored frozen.

A dosing solutionwas prepared using 1.58 mL of the stock solution
and diluting with 7 L of nitrogen purged water to obtain a final
concentration of approximately 2.3 mg **C-BIT/L. Concentration was
verified by radioassay and the percentage of BIT in the solution
analyzed by HPLC. The results are in Table A7.1.2.1.1-1. Average
concentration was 2.35 mg/L (102% of nominal value) and the
solutionsaveraged 97% BIT. Dosing solutions were prepared at least
weekly and were continuously refrigerated and mixed. Additionally
they were maintained in the dark and in a nitrogen atmosphere to
prevent oxidation.

Water was administered to the control bioreactor under the same
conditions as the BIT dosed bioreactors.

A7.1.2.1.1/03

A stocksolutionwas prepared by dissolving 10.34mg *C-BIT into 2
ml of methanol. A dosingsolution was prepared by combining 40 puL
of this stock solution with 3.960 mL of methanol. The final
concentration based on radioassay was 94.1 ppm. Both the stock
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solutionand dosingsolutionwere stored in the freezer until needed.

3.4.3 Dosing oftestunit The 2.35 mg/L *“C-BIT dosing solution was delivered by volumetric
addition at arate 0f0.3 mL/min and this was combined with domestic
sludge at a rate of 24 mL/min. The resulting nominal dosing
concentrationwas 0.25mg **C-BIT/L. The flow rates forboththe **C-
BIT and the domestic sewage was measured each working day and
adjusted if necessary.

In the controlunits, 0.3 mL/min of water was substituted for the *4C-
BIT.

3.4.4  Duration oftest The unit was operated for 8 days (stabilization period) before dosing.

Dosing with C-BIT continued for a period of 33 days; 12 days
acclimation and 22 days steady state.

345 DOC/COD analysis DOC was measuredusinga carbonanalyzer. COD was measured using
Hach Method 8000 and a Hach DR/890 colorimeter with
preprogrammed calibrations.

34.6  Sampling analysis: Thedosingsolutionwas analyzed periodically by removingtriplicate
dosingsolution andinfluent aliquots and radioassaying. Additionally, aliquots were diluted for
HPLC quantitationof percentparent.

Periodically replicate aliquots of the influent were obtained and
radioasssayed.

347 Sampleanalysis:  A7.1.2.1.1/01

effiuent The effluent was analyzed on Days 10, 13, 14, and 16 during the

stabilization periodandall on non-weekend days throughoutthe steady
test period. Aliquots were radioassayed to determine total *C-activity.
An additional 10 mL aliquot was removed and 1 mL of acetonitrile
added. The sample was filtered and chromatographically analyzed by
HPLC to quantitatethe amountof BIT remaining in the effluent.

The KOH traps were radioassayed threetimes a week.
A7.1.2.1.1/03 (Metabolite Identification)

Six ml effluent samples from Days 1 through 41of the original
simulation study (A7.1.2.1.1/01) were sent frozen to Rohm and Haas
Technical Center where they were temporarily stored in a freezer.
Samples as listed below were selected for metabolite identification:
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Porous Pot Reactor#2: Days 13, 31, 36, 38, and 41
Porous Pot Reactor #3: Days 13,20 , 28, 36, 37, and 38

Samples to be analyzed were removed fromthe freezer, radioassayed
and preserved with HgClz. The sample was concentrated to about 1
mL, filtered, and analyzed by either HPLC (for metabolite
profiling/quantitation) or LC-MS (metabolite identification).

As part of the metabolite identification, the storage stability of BIT in
effluent was examined. Control effluent (150 mL) was mixed with 15
mL of acetonitrile mimicking the procedure done in the initial study.
YC-BIT was added to give a concentration of 0.25 ug/L, the sample
mixed, and 4 mL aliquots transferred into vials and stored either in a
refrigerator (~4°C) or a freezer (~18°C). Periodically over 89 days,
duplicate vials were removed fromthe refrigerator and freezer, 1 mL
aliquots transferred to autosampler vials, and theanalyzed by HPLC.

348  Sampleanalysis: A7.1.2.1.1/01

Mbed liquor Amixed liquorsample was taken every workday duringthe steady test

period. A 40 mL aliquot of mixed liquor was centrifuged and the
supernatant radioassayed. To a 10 mL aliquot of the supernatant, 1 mL
of acetonitrile was added, the sample filtered, and chromatographed
(HPLC).

The solids resulting from centrifugation were extracted 3 times with
acetonitrile and the combined volume determined and aliquots
radioassayed. Aliquots of the remaining solids were combusted prior to
radioassay. A 25 mL portion of the acetonitrile extract was
concentrated to dryness, redissolved in 0.2 — 0.5 mL of acetonitrile
followed by 1.8 to 4.5 mL of 0.1% aqueous HsPO.. The resulting
samples were chromatographed (HPLC).

A7.1.2.1.1/03

Six ml aliquots ofthe supernatant thatwas produced by centrifugation
of the mixed liquor sludge from Days 1 through 41 of the original
simulation study (A7.1.2.1.1/01) were sent frozen to Rohm and Haas
Technical Center where they were temporarily stored in a freezer. A
number samples as listed below were selected for metabolite
identification:

Porous Pot Reactor#2: Days 21and 37
Porous Pot Reactor #3: Day 24
Samples to be analyzed were removed fromthe freezer, radioassayed
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and preserved with HgCl,. The sample was concentrated to about 1
mL, filtered, and analyzed by either HPLC (for metabolite
profiling/quantitation) or LC-MS (metabolite identification).

Even though ACN extracts were provided, it was decided to analyze
only the supernatant fromthe mixed liquorsludge. The activities in the
ACN extracts were too low for metabolite identification.

To examine the stability of 14C-BIT, control sludge was centrifuged
and the 150 mL of the supernatant was mixed with 15 mL of
acetonitrile, again mimicking the procedure employed in the original
study. ““C-BIT was added to give a final concentration of 0.26 ug/L,
the sample mixed, placed into a plastic bottle, and stored in a
refrigerator. Periodically over 89 days, 1 mL aliquots were removed,
transferredto autosampler vials, and duplicateanalysis by HPLC was
performed.

The sludge remaining after centrifugation was transferred to a
centrifuge tube, 10mL of acetonitrile added, mixed, centrifuged, and
the acetonitrile supernatantremoved. The sludge was extracted two
more times with acetonitrile and placed in the refrigerator. The next
day the extract was dosed with “C-BIT for a concentration of 0.24
pg/L and returned tothe refrigerator. Duplicate samples were analyzed
periodically over 89 days

3.4.9 Analyticalmethods A7.1.2.1.1/01

Radioassay of solutions was performed using liquid scintillation
counters. Solid samples were first combusted in asample oxidizer to
yield *CO, which was trapped in a liquid adsorbent. The resulting
sample was then quantitated by liquid scintillation spectrometry.

HPLC employed a modified C-18 column and a binary gradient
consisting of 0.1% aqueous HsPOs and acetonitrile. Detection
employed a UV detector at 313 nm and a radioactive flow through
monitorusing a 1000 pL cell.

A7.1.2.1.1/03

Radioassay of solutions was performed using liquid scintillation
counters.

Metabolite profiling/quantitation was performed by HPLC using a
radioactivity flow through detector with a 100 pL cell. HPLC
employed a modified C-18 column and a binary gradient consisting of
acetic acid in waterand acetic acid in methanol.
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Liquid Chromatography-Mass Spectroscopy (LC-MS) was performed
with a modified C-18 column and a binary gradient consisting of acetic
acid in waterand acetic acid in methanol. The mass spectrometer was
anion trap employing an electrospray interface.
3.4.10 Half-Life Rohm and Haas calculated the half-life of BIT in the simulated STP
Calculations study using the data in Reference 1 (A7.1.2.1.1/01). Kinetics were
(A7.1.2.1.1/02) calculated usingthedatain the steady testperiodonly and assuming

first order degradation. The calculations were based on the previous
published work: Nyholmet al., Water Research 26(3): 339-353 (1992).

4 RESULTS

Note: Section 4.1 to 4.5 refers to Reference A7.1.2.1.1/01
Section 4.6 refers to Reference A7.1.2.1.1/02

4.1 Temperature, pH, The temperature range recorded during the test was 20°C to 22°C
dissolved oxygen, and which is within the specified limits of 20 + 2°C for the durationof the
operational parameters study.

The average pH, dissolved oxygen, mixed liquor total suspended
solids, DOC, and COD for the control and two C-BIT dosed
bioreactorsis presentedin Table A7.1.2.1.1-2. The mean pHin the two
dosedbioreactors was 7.4- 7.5 and the mean dissolved oxygen, 3.4 mg
OJ/L. .

Forboth reactors dosed with **C-BIT, the average sludge retention time
was 10 days and the hydraulic retention time, 6.8 hours. These
observed parameters were acceptable for good operational performance
of the testsystem.

4.2 Organic carbon As shown in Table A7.1.2.1.1-2 mean COD as a percent removal

removal averaged greater than 90% for the two dosed bioreactors. This
demonstrates that the microbial activity in the test system was
operatingsatisfactorily.

4.3 Distributionand  The sampled daily distribution of radioactivity between the effluent,

recovery of radioactivity ~ mixed liquor, and evolved **CO; for the two testreactors are presented
in Tables A7.1.2.1.1-3and A7.1.2.1.1-4. The mean distribution during
the steady test period is tabulated below.

Percent Distribution of Applied Radioactivity

Reactor ..
Mean + Standard Deviation
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Mixed 1 Meass
Eifluent Liquor CO Balance
2 747 +55 | 17.7+16 0.3+0.2 92.7+4.9
3 829+70 | 150+1.2 02+01 98.1+6.3

Thus most oftheappliedactivity was present in the effluent and very
little as evolved CO,. The cumulative **CO, during the steady test
period (Days 20-41) in reactor 2 was 3.4% of the applied activity and
in reactor 3, 2.4%.

The mixed liquor fraction was centrifuged toremove the supernatant
and the resulting solids extracted with acetonitrile. The sampled daily
distribution of **C-activity in the mixed liquor fractions is presented in
Table A7.1.2.1.1-5. Most ofthe **C-activity remained associated with
the sludge solids after centrifugation and ACN extraction.
Approxiamtely 2% of the applied activitywas in the sludge solution
after centrifugationandabout0.7% was extractable with ACN.

43.1 Recoveryof*C-

activity

The mean recovery of applied “C-activity during the steady test period
for Reactor 2 was 92.7 + 4.9% and for reactor 3, 98.1 + 6.3%. The
average recovery fromthe two reactors was 95.4 + 6.2%.

4.4 Chromatographic

analysis

The effluent, supernatant resulting form centrifugation of the mixed
liquor, and the acetonitrile extract of the mixed liquor solids were
chromatographed (HPLC). A summary of the chromatographic results
are presented in Table A7.1.2.1.1-6. There were 5 chromatographic
regions detected. BIT had a retention time of about 7.5 minutes
(Region 4).

441  Effluent

There were two major peak regionsin the effluent. Parent (Region 4)
was present a about 22-25% of the applied activity (NOTE:
subsequent analysis described below demonstrated that parent
percentagewas actually about3.3% of applied activity). There was a
major polar metabolite with a retention time of 4.4-5.2 minutes (Region
2) that represented about 32-33% of applied activity. The metabolite
(or metabolites) was notidentified. About 10% ofthe applied activity
was present in the systemvoid volume (ca. 2 minutes; Region 1) and
this polar and poorly retentive fraction generally contains multiple
compounds. Theothertwo Regions, 3and 5,accounted for less than
10% each.
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442  Mixed liquor The total activity in the mixed liquorwas significantly lessthanin the
supernatant effluent. Thusthe supernatant fromthe mixed liquorhad less than 3%

of the total applied activity. About0.7% oftheapplied activity was
parent and the polar Region 2 contained about 1%.

443  ACNExract of Similar to the mixed liqguor supernatant, the acetonitrile extract of the

sludge solids sludge solids accounted for much less thantheeffluent; less than 1% of
the total applied activity (Table A7.1.2.1.1-5). BIT in this extracted
accounted for 0.3% of the applied activity (Table A7.1.2.1.1-6)
(NOTE: subsequent analysis described below demonstrated that parent
percentage was actually less than 0.1% of the applied activity). The
remaining regions contained less than 0.3% of the applied activity.

45 Degradation A summary of the degradation kinetics calculations for *C-BIT are

kinetics presented in Tables A7.1.2.1.1-7. The kinetics were calculated

(A7.1.21.1/02) assumingthe steady state kinetics accounting for the directdissipation

e in the aqueous, solids, and volatile phases. The kinetic results are
summarized below.

Half-life (hours)
Test Reactor#2 Test Reactor #3
1.9 24

These results showthatthere is a very fast turnover of parentandtotal
YC-activity in the systemhavinga half-life of less than 3hours.

4.7 Metabolite As described above, In the initial study two major
Identification chromatography peaks were observed; one assigned as a
metabolite and the other as BIT. Using the HPLC conditions

described in the initial report (A7.1.2.1.1/01) the

chromatography was essentially replicated for metabolite

identification. However, instead of using a 1000 pL radioactivity

detector flow cell a 100 pL cell was employed. This resulted in

the two major peaks, a metabolite and BIT, being split into

multiple peaks due to the increased resolution caused by a

narrower peak width. Thus the samples were reanalyzed using

the smaller flow cell and an enhanced gradient to assist with

separation. The BIT results of this analysis, as well as the
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previous results, are presented in Table A7.1.2.1.1-08. In the
initial study, BIT accounted for about 24% (Table A7.1.2.1.1-
06) of the applied activity in the effluent, however, with
reanalysis using improved HPLC conditions, the average BIT
concentration was 3.3% (also see Table A7.1.2.1.1-09).
Originally in the ACN extract of the sludge solids BIT
comprised 0.3% (Table A7.1.2.1.1-06) of the applied activity but
with reanalysis this was less than 0.1% (Table A7.1.2.1.1-09).

In the effluent, reanalysis of the original BIT peak with
improved HPLC conditions showed that besides BIT this peak
also contained several metabolites of which one was greater than
10% (M3 = 11.6%, Table A7.1.2.1.1-09). Reanalysis of the
metabolite that originally had a retention time of 4.1 — 5.2
minutes (Table A7.12.1.1-06) had primarily on major
metabolite, M2, at an average of 45.5% of applied activity.
Similar results were seen in the ACN extract of the sludge solids
but the percent of applied was significantly small due to less
activity residing in the solids (Table A7.1.2.1.1-09).

Major metabolites M2 and M3 were identified by LC-MS as
noted below.

Structure/Name | Average Percentof Applied Activity

Effluent Supernatant
: SN H
Il
45.53 1.39

2-methylsulfinyl-
benzamide
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2-methylthio-
benzamide

11.57 0.61

Since metabolite identification did not commence immediately
storage stability was examined. 4C-BIT was spiked into
effluent, mixed liquor sludge supernatant, and an acetonitrile
extract of the mixed liquor sludge solids. The results from the
HPLC analysis are presented in Table A7.1.2.1.1-10. In all
situations examined BIT was stable for up to 89 days.

The results from the storage stability study show that under the
storage conditions examined, BIT was stable in the effluent,
mixed liquor sludge supernatant, and an acetonitrile extract of
the mixed liquor sludge solids. Thus the reduction of BIT
observed in the metabolite identification is due to improved
chromatography and not due to degradation of BIT in the
samples.

5 APPLICANT’S SUMMARY AND CONCLUSION

5.1 Materials and The test guideline was OECD 303, Simulation Test-Aerobic Sewage
methods Treatment: Activated Sludge Units.

The test unit was a porous pot bioreactor which consists of a glass
vesselhousinga polyethylene membrane thatretains thesludge solids
but allows the liquid to flowthrough. Three reactors were prepared; a
control dosed with water and two test reactors dosed with “C-BIT.
About 1.13L of activated sludge was added to the reactors and
domestic sewage was pumped into the systemat 2.4 mL/min. A 2.35
mg/L solution of **C-BIT was added tothe porous pot systemat a flow
rate of 0.3 mL/min for a resulting concentration in the porous pot of
0.25 mg/L. About 113 mL of activated sludge was removed per day.
The hydraulic retentiontime in the aerationvesselwas 6.8 hours and
the sludge retention time, 10 days. The effluent was collected in a
refrigerated container.
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The unit was allowed to equilibrate (stabilization period) for 8 days
prior to dosing with **C-BIT during which the DOC/COD became
greater than 80%. A 12 day acclimation period followed the
stabilization periodand duringthis time the systems were dosed with
BIT (the control with a similar volume of water). The effluent, mixed
liquorand dosing solution were radioassayed. After 12 days the system
had reached equilibrium and a 22 day steady test period was
commenced. During the steady testperiod, the effluent, mixed liquor,
mixed liquor supernatant, acetonitrile extract of the mixed liquor
solids, and dosing solution were radioassayed. The systemtemperature
was maintained between20°Cand 22°C.

Dissolved organic carbon, pH, temperature, and oxygen content were
monitored throughoutthe study.

During the steadytestperiod volatile traps consisting of NaOH were
connected to the effluent to collect evolved “CO,. Aliquots of the
NaOH were taken periodically for radioassay.

The effluent, the supernatant result fromcentrifugation of the mixed
liquor, and an acetonitrile extract of the sludge solids were
chromatographed using HPLC.

5.2 Results and
Discussion

52.1  Distributionand  Averagerecoveryofapplied radioactivity fromthe two reactors dosed

recovery of applied “C- with BIT was 95.4 + 6.2%. Over 74% ofthe applied activity was in the

acitivity effluent and 15% to 18% was in the mixed liquor continuously
removed fromthe porous pot system. Volatiles averaged about 0.2-
0.3% of the applied activity per steady testperiodstudy day and the
totalaccumulated during this period was less than 3.5%.

522  Quantitationof Parent present in the effluent accounted for about 22%-25% of

parent the total applied activity while in the mixed liquor and
acetonitrile extract of the mixed liquor sludge solids, 0.7% and
0.3%, respectively.

523  Metabolites There was one major metabolite detected by HPLC and it was
more polar than parent. It was present in the effluent at 32%-
33% of the total applied activity while in the mixed liquor
supernatant and acetonitrile extract of the mixed liquor sludge
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solids, 0.9% and 0.2%, respectively.

5.24  Half-life

The half-life of total applied radioactivity (parent and metabolites) in
the sewage treatment systemstudied was calculated in the two test
reactors to belessthan3hours.

5.2.3  Organic carbon
turnover

The average COD was 90.1% which satisfies the OECD guideline
requirement

5.3 Conclusion

In asewage treatmentplant simulation systemdosed with *C-BIT over
74% of the applied activity was in the effluent and 15%-18% in the
mixed liquor. Evolved CO:totaled lessthan 3.5% ofthe totalapplied
radioactivity.

The half-life of BIT in the simulated STP systems was less than 3
hours.

The half-life of BIT in the simulated STP systems was less than 3
hours.

Less than 25% ofthe total applied activity in the effluent was parent.
In the supernatant resulting fromcentrifugation ofthe mixed liquorand
in the acetonitrile extraction of the sludge solids, BIT accounted for
approximately 0.7% and 0.3% of the applied activity, respectively.

531 Reliability

1-valid without restrictions

5.3.2 Deficiencies

None

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

December 2012

Materials and Methods

Applicant s version is accepted with the following remarks:
Deviations from GLP:

1) Characterization and stability of test material under site specific storage
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conditions were not performed in accordance with GLP guideline, however
chemical characterizationwas performed under GLP by the sponsor.

2) Analysis of water (purified and municipal) for contaminants were not
performed by a GLP certified laboratory, however RMS accepts that this was
performed by a certified laboratory using U.S. EPA analytical method).

3.2.No reference substances were employed tovalidate the STP system.

3.3.1. Testinoculumis collected fromonesinglesource. However, to getasmany
different species of bacteria as possible, it is adviseable to add inocula from
various other sources, for example surface water.

In addition, the solid concentration in the test (3.6 g/L) was higherthanrequired
inthe guideline (1-3 g/L). However, because ofthe relatively low adsorption
propertyofthe substance, this deviation should nothave any consequences on the
result ofthe study.

3.4.3. Concentration of BIT is lower than recommended in OECD guidelines.
However, the choice ofthis low concentrationmay be justified toavoid possible
toxicity effects in theinoculum. In addition, the testsubstance is radiolabelled.

Results anddiscussion

Applicant's versionis adopted with the following remarks:

4.7 (itshouldbe 4.6) Metabolite Identification. Initial analysis ofefiluentsamples,
performed using high-performance liquid chromatography (HPLC) coupled witha
RAM radioactivity detector (HPLC/RAM), suggested the presence of parent [**C]-
BIT atapproximately 24% (Table A7.1.2.1.1-06) oftheapplied concentration.
Sampleswerelater re-analyzedat theRohmandHaas Technical Center using
improved HPLC/RAM methodologies. Re-analysis resulted inmore pronounced
chromatographic resolution and resolvedthepeak initially identified as [**C]-BIT
into multiple peaks. Quantification of the newly identified [*“C]-BIT peak
indicated a concentration of approximately 3.3%. % (also see Table A7.1.2.1.1-
09).The applicantprovided a technical rationale supporting use of the 3.3%
rather than 24% fromthis studyfor risk assessment.

5.2.3 Metabolites. The improved HPLC/RAM methodologies resulted in the
detectionoftwo major metabolites: M2, at anaverage 0f45.5% ofapplied activity
and M3 at 11.57%.

Section5.2.3 Organic carbonturnover should be numberedas section 5.2.5

Conclusion

Applicant's versionwith thefollowing remarks:

A typingerrorwas detectedin 5.1. “Duringthesteadytest period volatile traps
consisting of NaOH were connected to the effluent to collect evolved *CO,.
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Rohm and Haas 1,2-Benzisothiazol-3(2H)-one Doc. I11-A
RMS: Spain PT6

Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.1 Fate and Behaviour in Water
Subsection A7.1.2.1 Biological Sewage Treatment
Subsection A7.1.2.1.1 Aerobic

Annex Point
Aliquots of the NaOH were taken periodically for radioassay.” The traps are
actuallyconsistingin KOH, not in NaOH.

Reliability 2

Acceptability Acceptable

Remarks
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Rohm and Haas 1,2-Benzisothiazol-3(2H)-one Doc. I11-A
RMS: Spain PT6

Table A7.1.2.1.1-1: Dosing Concentration of *C-BIT

Study Day mg “C-Activity/mL* Percent Recovery MC-BIFLrF::i?:; Area

8 2.36 103 97.3
15A3 2.34 102 08.2
158 2.33 101 9.6
22A 2.34 102 09.3
22B 2.37 103 92.8
29A 2.34 102 98.9
298 238 103 9.9
36A 2.36 103 96.7
368 234 102 98.4

4 233 101 972

Average 2.35+£0.02 102 £ 0.74 97.3+191

! Average of three replicate LSC analysis
2 Day 8 was the start of dosing with *C-BIT

® A =analysis before changing dosing solution. B = analysis on freshly prepared dosing solution.
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Rohm and Haas

1,2-Benzisothiazol-3(2H)-one Doc. I11-A
RMS: Spain PT6
Table A7.1.2.1.1-2: Summary of Test Reactor Operational Paramters
Mean + Standard Deviation
Mixed Liquor
; Dissolved Total
Test Unit
St pH Oxygen Suspended — Lo
(mg O/ Solids (% Remowval) | (% Removal)
(mg/L)

Control

. 73101 36+12 3586 + 791 68.1 +14.8 90.1+5.2
(Bioreactor#1)
Treatment
Replicate #1 74+01 33+10 3655 + 589 68.3+11.6 904 +59
Treatment
Replicate #2 75102 35+£10 3681 + 435 67.7+11.0 90.1 +5.1
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Rohm and Haas 1,2-Benzisothiazol-3(2H)-one Doc. I11-A
RMS: Spain PT6

Table A7.1.2.1.1-3: Distribution of Radioactivity—Test Reactor #2

Percentof Applied Activity
Day Effluent Rpgrrr::(fvr; Mixed Liquor | NaOH Trap? | Mass Balance
Acclimation Period
10 68.3 317 6.5 74.8
13 69.5 305 12.2 81.7
14 72.8 272 12.6 85.3
16 76.9 231 132 90.2
Steady TestPeriod
20 69.9 30.1 17.6 0.0 87.5
22 70.9 29.1 195 0.1 90.5
24 67.1 329 19.3 0.2 86.5
27 69.4 30.6 17.8 04 87.7
29 80.4 19.6 18.0 0.6 98.9
31 82.6 174 14.2 0.3 97.1
34 72.4 276 16.7 0.5 89.6
36 76.9 231 16.4 04 93.7
38 80.6 19.4 17.8 0.3 98.7
41 76.6 234 19.3 0.6 96.5
Mean 74.7 £55! 253 +55! 17.7 + 1.6 0.3 £0.2 92.7 +4.9

! Mean and Standard Deviation during Study Test Period.

2 Values presented are the daily “CO, determinations. Cumulative *CO, was 3.4 at study termination.
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Rohm and Haas
RMS: Spain

1,2-Benzisothiazol-3(2H)-one

PT6

Doc. I11-A

Table A7.1.2.1.1-4: Distribution of Radioactivity—Test Reactor #3

Percentof Applied Activity
Day Effluent Rpgrl;::(fvgtl Mixed Liquor | NaOH Trap? | Mass Balance
Acclimation Period
10 75.8 242 6.1 819
13 82.1 17.9 10.6 92.7
14 89.3 10.7 11.3 100.6
16 83.7 16.3 11.6 95.2
Steady TestPeriod
20 76.8 232 155 0.0 92.3
22 76.9 231 17.1 0.2 94.1
24 75.1 249 14.9 0.3 90.4
27 75.9 24.1 16.5 04 92.8
29 835 16.5 14.4 0.3 98.2
3 85.3 14.7 13.1 0.1 98.6
34 82.8 17.2 15.8 0.2 98.8
36 85.2 14.8 141 0.3 99.6
38 911 8.9 13.8 0.3 105.2
41 96.2 38 14.7 0.2 1111
Mean 829 +7.0 171 7.0 150+ 1.2 02 +0.1% 98.1 +6.3"

! Mean and Standard Deviation during Study Test Period.

2 Values presented are the daily **CO, determinations. Cumulative **CO, was 2.4% of applied activity at study termination
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Rohm and Haas 1,2-Benzisothiazol-3(2H)-one Doc. I11-A
RMS: Spain PT6

Table A7.1.2.1.1-5: Distribution of Applied Radioactivity in Mixed Liquor Fractions During Steady Test

Period
Percent of Applied Radioactivity
Day Supernatant Acetonitrile Extract Sludge Solids
Reactor#2 | Reactor#3 | Reactor#2 | Reactor#3 | Reactor#2 | Reactor#3
20 2.6 2.2 0.7 0.5 25.1 17.7
21 2.8 2.6 0.7 0.6 26.8 22.5
22 2.7 2.2 0.9 04 24.9 18.6
23 2.8 2.3 1.0 0.6 26.3 20.1
24 2.6 2.3 1.0 0.7 27.3 214
27 2.6 2.0 0.8 0.6 26.5 19.2
28 21 19 0.8 15 210 17.0
29 17 13 0.5 0.5 15.7 12.2
30 16 14 0.6 1.0 11.9 10.0
Kl 15 13 04 0.3 12.3 94
34 24 17 0.7 04 22.1 135
35 24 16 0.9 1.0 233 12.9
36 21 15 05 0.3 19.0 11.3
37 17 0.8 0.4 0.1 135 59
38 1.8 1.0 0.4 0.2 152 6.2
41 2.2 0.8 0.6 0.2 204 55
Mean 2205 1.7+ 0.6 0702 06+04 20.7 £55 140 £5.7
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Rohm and Haas
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1,2-Benzisothiazol-3(2H)-one

PT6

Doc. I11-A

Table A7.1.2.1.1-06: BIT as a Percent of Applied in the Effluent and the Supernatant and Acetonitirile

Mixed Liquor Fractions

Reactor TLC Regions—Mean Percent of Applied Radioactivity During Steady TestPeriod
Region 1 Region 2 Region3 Reg'ﬁp 4 Region5
(Rt20-4.4) | (Rt44-52) | (Rt5.2-7.3) (Rt7.3-8.0) (Rt8.0—10.0)
Effluent
2 77x21 31956 6.6 +2.8 224 +28 7.7+09
3 11629 32927 85+33 245+31 6.3+13
Mixed Liquor Supernatant
2 03+0.1 1.0£0.2 02+01 0702 0.2 £0.1
3 03+0.1 08+0.3 02+01 0.7+03 01+01
Acetonitrile BExtract of Mixed Liquor Solids
2 01x00 02zx01 01+00 03+01 01£00
3 0.0+£0.0 02+01 0.0+£00 03+03 01+01
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Table A7.1.2.1.1-7: Steady State Degradation Kinetics

Unit 2 Unit 3
Value Unit Value Units

Reactor Volume (V) 1.13 L 1.13 L
Influent flow rate (Qi) 3.888 L/day 3.888 L/day

Effluent flow rate (Qo) 3.775 L/day 3.775 L/day

Volume of wastedsludge (Qw) 113.0 ml/day 113.0 ml/day
Concentration of Suspended Solids in
Wasted Sludge (Xw) 4320.6 mg dry wt/L 41784 mg dry wt/L
Concentration of Suspended Solids in
Effluent (Xo) 112.0 mg dry wt/L 112.0 mg dry wt/L
;I'Ce::st Substance Concentrationin Influent o611 ug/L 2611 ug/L
Total BIT Concentration in Effluent (Co) o0 hg/L 546 Ho/L
Test Substance Concentrationin Sludge
Solids (Wss) 422.3 Hg/g 4185 Hg/g
Mineralization Rate (Mo) 345 pg/day 24.4 pg/day
Kd (=Wss/Co) 9384.9 7662.0
Fi (=Qix Ci) 1015.2 Hg/day 1015.2 Hg/day
Fo,diss (=Qix Co) 175.0 Hg/day 212.4 Hg/day
;‘\’N )pa” (=Kd x Co x (Qo x X0+ Qw 384.7 Lg/day 3745 ug/day
Rbio (=Fi-Fo,diss-Fo,part/V) 403.1 Hg/L/day 379.0 Mg/L/day
k (=Rbio/Co) 9.0 day™ 6.9 day?
Half-life 0.1 Days 0.1 days
Half-life 19 Hours 2.4 hours
Note: Kinetic calculations incorporate steady test period only
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Section A7

Subsection A7.1
Subsection A7.1.2.1

Subsection A.7.1.2.1.2
Annex Point 1A XI1.2.1

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in Water
Biological Sewage Treatment
Anaerobic biodegradation

JUSTIFICATION FOR NON-SUBMISSION OF DATA

Official
use only

Other existing data [ ]

Technicallynotfeasible [ ] Scientifically unjustified [ ]

Limitedexposure [ X]

Other justification [X]

Detailed justification:

7.1.2.1.2  Anaerobic Biological Sewage Treatment

A waiver from performing an anaerobic biological sewage treatment
simulation study for BIT in Product Type 12is requested. Asnoted in
the Chapter 3, Section 7.1.2.1.2 for the Guidance on Data
Requirements in the Technical Guidance Document, an Anaerobic
study is only required if exposure to anaerobic conditions is likely.
For the Product Types PT 6 and 13 in question, this exposure is
unlikely.

Undertaking of intended
data submission [ ]

No further studies planned

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

December 2010

BEvaluation of applicant’s
justification

Applicant’s justification is accepted due to the unlikely anaerobic exposure of BIT

Conclusion

Accepted

Remarks
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Section A7

Subsection A7.1
Subsection A7.1.2.2

Subsection A7.1.2.2.1
Annex Point lHIA XI1.2.1

Ecotoxicological Profile Including Environmental Fate and
Behaviour

Fate and Behaviour in Water
Aerobic aquatic degradation study
Biodegradation in Estuarine Surface Water

1 REFERENCE Official
use
only

1.1 Reference

A7.1.2.2.1/0 1 Aerobic Transformation of 1,2-Benzisothiazolin-
3-one (BIT) in Surface Water; Rohm and Haas Technical Report N°
GLP-2008-078 (August20,2008), Unpublished.

1.2 Data protection

Yes

121 Data owner

Rohmand Haas Company

122  Companies with
letter ofaccess

1.2.3  Criteria for data
protection

Data submitted for the first time in support of the first inclusion into
AnnexI/IA.

Data protection claimed in accordancewith Article 12.1(c) (ii).

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study

Yes. OECD Guideline for Testing of Chemicals 309: Aerobic
Mineralization in Surface Water-Simulation Biodegradation Test (April
2004)

2.2 GLP

Yes.

2.3 Dewviations

Three minor GLP deviations: 1) plate counts determining microbial
activity were not conducted under GLP; 2) total organic carbon and
nutrients ofthe surface water were analyzed afterthekinetic test was
completed; and 3) the temperature in the constant temperature roomwas
out ofthe desiredrange, 20+2°Cat four intervals (17.02, 17.86, 22.18,
and 22.94°C).

3 METHOD

3.1 Testmaterial

3.1.1 Testmaterialname BIT, 1,2-benzisothiazolin-3-one

@m
s

* sjte of 1“C label
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Subsection A7.1 Fate and Behaviour in Water
Subsection A7.1.2.2  Aerobic aquatic degradation study

Subsection A7.1.2.2.1 Biodegradation in Estuarine Surface Water
Annex Point IIIA XI1.2.1

312 Lot/Batchnumber Lot 1069.00 and sublot 1069.0008; *C labeled uniformly in the
benzene ring; Specific activity : 53.57 mCi/g.

3.1.3  Purity Radiopurity =98.61%
3.14  Furtherrelevant e Watersolubility >0.7g/L
properties

e Half-life in soilis 0.23 days (20°Cand 5.0 ppm)

3.2 Referencesubstance  Aniline (Fisher Scientific, 99.8%) was employed asa systemreference
standard to insure the bioactivity of the water substrate. N-methyl
malonamic acid was used to tune the mass spectrometer in the negative
ion mode.

3.3 Testing procedure

331 Water The waterusedforthe definitive study was estuarine water obtained
characterization from Wissahickon Creek, Ambler, Pennsylvania, USA (GPS
Coordinates: N40°08.674’ and W075° 13.220°) Water parameters
including pH, temperature, oxygen content, bacteria cell count,
conductivity, total organic carbon, and nutrients, were measured during
the experiment and at the end ofthe study. The results are presented in

Table A7.1.2.2.1-1.

332 Testsystem Range Finding Study

A range finding study was performed to identify theappropriate dosing
concentrationand sampling intervals. Waterwas dosed at nominal 20
ppb and 100 ppb (actual concentrations were 20.7 ppb and 104 ppb).
Fordosing at 20 ppb, 100 mL of water was addedto twelve glass 250
ml bottles while for 100 ppb dosing, 50 mL was added to 12 bottles.
The bottles were sealed with 2-hole stoppers containing glass tubes
connected togetherandto thehouse vacuumwith plastic tubing. The
housevacuumwas adjusted to maintain a slight vacuum (~30 mm Hg).
Bottles were maintained in the dark at 20 + 2°C. Duplicate samples for
both concentrations were removed at Hours 0, 2, 6, 24, 48, and 120. At
harvest, aliquots were radioassayed and aliquots were processed usinga
preconditioned Oasis Max SPE cartridge. SPE cartridges were eluted
with water, methanol, and methanol:ethyl acetate:acetic acid. Aliquots
of the organic eluants were concentrated, chromatographed (TLC), and
parent quantitated.

Definitive Study

The nominal dosing rate for the definitive study was 20 ppb and 100
ppb and theactual concentration was 25.6 ppb and 105 ppb. In addition,
samples for metabolite identification only were dosed at 500 ppb and
1000 ppb. Fourteen 250 mL glass bottles contain 50mL surface water
for samples dosed at 105 ppb and 100 mL water forsamples dosed at
25.6 ppb were prepared.

The bottles were placed in a dark incubator maintained at 20 + 2°C

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 147 of 453



Section A7 Ecotoxicological Profile Including Environmental Fate and
Behaviour

Subsection A7.1 Fate and Behaviour in Water
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(mean temperature over the entire study was 20.69 + 0.11°C). At the
frontend of each series of bottles was a glass bottle containing water to
provide moistened air to the system. Following each series of bottles
containing the BIT dosed surface water were three traps; the first
containing ethyleneglycoland thenext two containing 1IN KOH. After
dosingthe bottles were given a gentle swirland thensealed with 2-hole
stoppers containing glass tubes connectedtogether and to the house
vacuum with plastic tubing. The house vacuum was adjusted to
maintain a slight vacuum (~30 mm Hg). The bottles containing surface
water were placed on an orbital shaker. After about 24 hours of
equilibration, they were dosed with *CBIT.

Sterile samples were preparedin an identical manner except that after
the 24 h equilibration, 100 ppm HgCl, was added, mixed thoroughly,
and then **C-BIT added. Duplicate sampleswere taken at 24 hoursand
120 hours.

To assist with metabolite identification, 500 mL of surface water was
placed into a 1L glass bottle andequilibrated in the darkat 20°C. After
about 24 hours of equilibration, thesamples were dosed at either ~500
ppb or~1000 ppb with **C-BIT and placed on an orbital shaker.

To verify the biological activity of the test water, 250 mL glass bottles
containing 100 mL of surface water were dosed with 100 ppb aniline
and incubatedat 20°C.

3.33 Methodof Initially, a stock solutionwas prepared by dissolving 10.34 mg of **C-
preparationoftest BIT in 2 ml of methanol. Forthe definitive study, a dosing solutionwas
solution prepared by adding 100 pL of the abovesolution to 2mL of methanol.

Based on radioassay, the concentration of the dosing solution was
259ug/mL.
Nominal 20 ppb

To yield a final concentration of 20 ppb, 8 uL of the dosing solution
was added to 100 mL of surface water. Radioassay yielded a final
concentrationof 25.6 ppb

Nominal 100 ppb

Toyield a concentrationof 100 ppb, 15 pL ofthe dosingsolution was
added to 50 mL of surface water. Radioassay yielded a final

concentrationof 105 ppb.
334 Initial TS The initial test concentration for the definitive study was 25.6 ppb and
concentration 105 ppb. In addition, exaggerated doses of ~500 ppb and ~1000 ppb

were employed to assist with metabolite identification.

3.35  Duration oftest The durationofthe definitivetest dosedat 25.6and 105 ppb was 216
hours. The durationofthe bottles dosed at ~500and ~1000 ppb to assist
with metabolite identification was either 216 or 312 hours.

3.3.6  Sampling

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 148 of 453



Section A7 Ecotoxicological Profile Including Environmental Fate and
Behaviour

Subsection A7.1 Fate and Behaviour in Water
Subsection A7.1.2.2  Aerobic aquatic degradation study

Subsection A7.1.2.2.1 Biodegradation in Estuarine Surface Water
Annex Point IIIA XI1.2.1

Dosing Lewel Sampling Intervals-Hours
25.6 ppband 105ppb 0, 2,6, 24, 48, 120, 216
~500 ppb metabolite
identification (first 48, 120,168, 192, 216
dosing)

~500 ppb and ~1000 ppb
metabolite identification 48, 120, 192, 288, 312
(seconddosing)

Sterile controls 24, 120
Aniline reference
standards 24, 48
3.3.7 Replicates Duplicate samples were taken at each interval forthe 25.6 ppband 105

ppb dosing level. Duplicate samples were also taken at eachinterval for
the sterile systemand aniline reference standards.

3.38 Bxractionand At each sampling interval, duplicate samples were removed and
chromatography  radioassayed. Thesamples were applied to a preconditioned solid phase
extraction cartridge (SPE; Max Qasis). The initial eluant was
radioassayed and discarded. The cartridge was initially eluted with 10
ml of methanolfollowed by 10 mL of methanol:ethylacetate:acetic acid
(50:50:1) at a rate of about 2-3 drops/second and the eluants
radioassayed. The24 hourand later samples were additionally eluted
with 10 mL of methanol:IN HCl and 10 mL of methanol:1N KOH and
the eluants radioassayed. Allthe organic phases were concentrated to
dryness with a stream of nitrogen, redissolved in methanol, and
radioassayed. Aliquots of the concentrated extracts were applied to TLC
plates for quantitation of parent and metabolite profiling/quantitation.

3.39  Analysis oftrapped At 24, 48, 120, and 216 hours, duplicate 500 pL aliquots were removed
volatiles from the ethylene glycol trap and from both KOH traps and
radioassayed.

3.3.10 Analytical Thin layer chromatography (TLC) was used toquantitate parentand
Methods metabolites. Extract aliquots were applied to silicagel TLC plates and
eluted with ethyl acetate:acetonitrile:methanol:acetic acid (90:5:5:1,

viviviv). The location of radioactivity on the TLC plates was

determined using a phosphorimager. Zones on the plate were

demarcated and the silica gel scrapped and transferred to a liquid

scintillation vial for radioassay. For metabolite isolation, plates were

developed as above, and the silica from appropriate zone of

radioactivity, identified by the phosphorimager, was scraped and

transferred to a megabore Pasteur pipette containingaglasswool plug

in the neck. The “C-activity was eluted with methanol and concentrated
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with a streamof nitrogen priorto LC-MS analysis.

Parent confirmation and metabolite identification was performedon an
LC-ion trap-MS. A Metasil AQ-C18 column was employed using a
gradient of 0.5% aqueous acetic acid and waterand 0.5% aceticacid in
methanol. An electrospray interface was used to introduce the LC flow
into the MS and both positiveand negative ionizationwere employed.
A radioactivity detector was employed to locate the *C-peaks.
Additional spectrometry was performed using LC-TOF/MSwhich can
supply exact mass data. Conditions were similar to the LC-ion trap-M S
conditions.

Radioactivity fromliquid fractions was measured by liquid scintillation
counting/spectrometry. Samples were counted 3 times for 5 minutes
each (total of 15 minutes) and counting efficiency was determined by an
external Ba'® standard. Data analysis was performed by validated
Rohm and Haas developed software.

3.3.11 Degradation As described above, surface water was dosed at an exaggerated rate of
products ~500 ppb and ~1000 ppb to assist with metabolite isolation and
identification. Samples were prepared as describe above using a SPE
cartridge. SPE organic eluants were either applied to a TLC plate to

isolate the metabolite or injected directly intothe LC-MS.

4 RESULTS

4.1 RangeFinding Study A preliminary experiment at 20.7 ppb and 104 ppb at 20°C was
performed to estimate the half-life and determine the appropriate
sampling intervals. The results are summarized in Table A7.1.2.2.1-2.
Within 24 hour BIT had decreased to about 48% and 58% ofthe applied
activity forsurface water dosed at 20.7 ppb and 104 ppb, respectively.
After120 hours 6.4% and 9.0% of the applied dose was BIT at 20.7 ppb
and 104 ppb, respectively. The half-life of BIT was 30.5 hours and 35.2
hours at 20.7 ppb and 104 ppb, respectively

4.2 Definitive Experiment

421  Systemfeasibility The results fromsterile surface water describethe abiotic degradation of
BIT. Theresults presented in Table A7.1.2.2.1-3showthat even after
120 hours ofexposure BIT was very stable in a sterilized systemas over
92% of the applied activity was BIT. As demonstrated below,
biodegradation s the route of BIT dissipation in surface water.

Aniline degraded quickly in surface water at both 20 and 100 ppb
dosing levels (Table A7.1.2.2.1-4). This indicates an acceptable
microbial activity and thesystemis biologically viable.

The TLC limit of quantitation (LOQ) for **C-BIT was determined as
4.68 ppb with an overall recovery of 95.7 + 4.1% (n=8). Confirmation
of BIT was performed by LC/MS.

4.2.2 Distributionand Table A7.1.2.2.1-5 summarizes the distribution between the SPE
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recovery of **C- eluants and volatiles as well as the recovery ofapplied radioactivity.

activity The amount of radioactivity in the initial SPE eluant frombottles dosed
at 25.6 ppb decreased with time going from 99.4% at of the applied
radioactivity at Time 0 to 62.2% at Time 216 hours. After 24 h of
treatment it was deemed necessary to performan additional elution of
the SPE cartridges using acidic and basic methanol. The radioactivity in
this fraction increased with time from 15.7% at Time 24 hours to 31.7%
at 216 hours. Lessthan 1% ofthe applied activity was present as *CO,
after 216 hours and there was no detectable volatile organics in the
ethyleneglycoltrap. Recovery of applied **C-activityaveraged 92.4 +
5.6%.

Forbottles dosed at 105 ppb “C-BIT the percentofapplied activity in
the initial SPE eluant decreased from112% at Time 0 to 82.2% at Time
216 hours. Theactivity in the additional SPE eluant fluctuated slightly
between 24and 216 hours, ranging from13.1% ofthe applied activity
to 20.1%. Similar to the lower dose, after 216 hours lessthan 1% ofthe
applied dose was detected as **CO, and there was no detectable volatile
organics. Recovery of applied **C-activity averaged 98.3+ 7.5%.

423  Quantitation of Quantitation of BIT and its metabolites is presented in Table
parentand A7.12.21-6. At 25.6 ppb, BIT decreased from 95.7% of the applied
metabolites activity at time 0to 0.6% at 216 hours. At 105 ppb, parent decreased

from 107.7% at time 0 to 3.7% after 216 hours.

At 25.6 ppb there were 4 metabolites in surface water detected; M1,
M2, M3 and Mx. Mxis nonspecific radioactivity representing all the
areas onthe TLCplate not corresponding to parent, M1,M 2, and M 3.
Thus itis notasingle compound butcomprises multiple components.
Mx was less than 7% of the applied activity at all sampling intervals.
Metabolite M1 increased with time from 1.2% of the applied activity at
Time 0to 30.0% at 216 hours. Metabolite M2also increased with time
from 0.2% at Time 0 to 24.9% of the applied activity at 216 hours.
Metabolite M3increased from0.1% ofthe applied activityat Time O to
48.3% after 48 hours andthen decreasedto 33.7% at 216 hours. Unlike
the higher dose, metabolite M4 was less then the instrument level of
detectionforthe 25.6 ppb dosing level.

At 105 ppb there were 5 metabolites detected: M1, M2, M3, M4, and
Mx. Similar to the lowerdoseresults, Mxwas present at less than 7% of
applied activity at allsampling intervals. Metabolite M1was transient
increasing from 1.4% of applied activity at Time 0 to 27.5% after 24
hours and then 2.3% at 216 hours. Metabolite M2 was less than the
liquid scintillation counter’s LOD through the first 6 hours and
increased to 22.1% of the applied activity at 48 hours and remained
fairly constant throughout therest ofthestudy. Similarly, M3was less
than the instrument LOD through the first 6 hours and increased to
54.0% of applied activity after 120hours andthendecreased to 43.8%
at 216 hours. M4 was less than the instrument LOD through the first
120 hours and increased to 12.8% of applied activity at study
termination, 216 hours.

The amount of **CO; evolved (Table A7.1.2.2.1-5) was less than 1% for

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 151 of 453



Section A7 Ecotoxicological Profile Including Environmental Fate and

Behaviour

Subsection A7.1 Fate and Behaviour in Water

Subsection A7.1.2.2
Subsection A7.1.2.2.1 Biodegradation in Estuarine Surface Water
Annex Point lHIA XI1.2.1

Aerobic aquatic degradation study

both dosing concentrations after 216 hours. This indicates that the
benzene ring remained intact.

424  Half-life Quantitation of BIT at each sampling interval is presented in Table
A7.1.2.2.1-6 and graphical presentations of the decline of BIT with time
appearin Figures A7.1.2.2.1-1and A7.1.2.2.1-2. The kinetic analysis of

14C-BIT in surface water is tabulated below:

Parameter 25.6 ppb 105 ppb

k 0.0224 0.0165

r? 0.9221 0.7347
DTso 30.8 hours 41.8 hours
DTe 103 hours 139 hours

These results demonstrate that BIT biodegrades very quickly insurface
water. The longer half-life observed at the higher concentration
indicates that 105 ppb BIT may display some biocidal activity.
Additionally, as noted in the OECD Guidelines, the more
environmentally relevantconcentration is 25.7 ppb.

Table A7.1.2.2.1-7 summarizes the metabolite identification. The
metabolites were identified by mass spectroscopy as thefollowing:

425 Identificationof
metabolites

= M1, 2-sulfobenzamide,

= M2, 2-methylsuffinyl-benzamide,

= M3, 2-methylthio-benzamide,

= M4, 2-methylthio-benzoic acid methylester,

Structural identification was based on fragmentation and exact mass
analysis.

The metabolite Mx is non-specific radioactivity representing all the
areas on the TLCplate that are notcomponents of parent or Metabolites
M1, M2, M3, and M4. Thus itis notasingle compoundbut comprises
multiple components and was present at less than 7% of the applied
activity.

426  Metabolic pathway A metabolic pathway is presented in Figure A7.1.2.2.1-3.

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and
methods

The test guideline followed was the OECD Guideline forthe Testingof
Chemicals 309: Aerobic Mineralization in Surface Water -Simulation
Biodegradation Test, April 13, 2004

Bottles containing 50 or 100 mL of estuarine surface water collected
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fromthe Wissahickon Creek, Ambler Pennsylvania, USA and dosed at
either 25.6 ppb or 105 ppb, respectively. The samples were placed onan
orbital shaker in a dark incubator at 20°C. A vacuumwas applied to
maintain aerobic conditions and remove volatiles which were trappedin
ethylene glycol and KOH. The flasks were incubated in the dark at a
mean temperature of 20.69 + 0.11°C. Sterile systems were preparedin a
similar manner except HgCl. was added. Additional flasks were dosed
with aniline to validate that there was satisfactory microbial activity.

Duplicate nonsterile samples were removed on Hours 0, 2, 6, 24, 48,
120, and 216 for both dosing levels. Sterile flasks were removed at
Hours 24 and 120 and aniline dosed flasks at Hours 24 and 48. After
radioassaying, theaqueous sample was appliedto an SPE cartridge and
eluted with methanol followed by methanol/ethyl acetate/acetic acid
From 24 hours and later, an additional elution of the cartridge was
performed using methanol:HCI followed by methanol:KOH. The
organic phases were concentrated and chromatographed for quantitation
of parent and metabolites and for characterization of metabolites. The
ethylene glycol and KOH traps were also radioassayed. To aid in
metabolite identification, additional samples of surface water were
dosedat both 500 ppb and 1000 ppb **C-BIT and processed with SPE
cartridgesas described above. Metabolites were identified by LC-MS.

5.2 Results anddiscussion The amount of ™C activity initially eluted from the SPE cartridge
decreased with time for both dosing levels. Forsamples dosed at 25.6
ppb the *C-activity eluted with the additional solventsincreased with
time while for the 105 ppb it remained relatively constant. This
indicates that BIT is being quickly degraded. Under sterile conditions,
there was essentially no degradation of BIT.

BIT biodegrades very fastin the estuarine water studied. The half-lives
at 20°C were 30.8 hoursat 25.6 ppb and 41.8 hours at 105 ppb.

The table below provides the metabolites produced in surface water
dosedwith BIT and their maximum percentage. They were identified by

mass spectroscopy.
Metabolite Maximum Percent of Applied
Dose
25.6 ppb 105 ppb

2-sulfobenzamide 30 275
2-methylsulfinyl-benzamide 24.9 22.1
2-methylthio-benzamide 48.3 54.0
2-methylthio-benzoic acid | Not present 12.8
methylester
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1“Cco, <1 <1

5.3 Conclusion

Similar to the results in other media (e.g. soil and STP), BIT quickly
biodegrades in estuarine water. The half-life at 20°C was 30.8 hours at
25.6 ppb and 41.8 hours at 105 ppb. Sterile samples were essential
stable. Metabolisminvolved cleavage of the isothiazolone ring, leading
to the formation of benzamide and benzoic acid ester metabolites.

53.1 Reliability

1-valid without restrictions

5.3.2 Deficiencies

No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

December 2010

Materials and Methods

2.3.Three GLP deviations:1) plate counts determining microbial activity werenot
conductedunder GLP; 2) total organiccarbon and nutrients ofthe surfacewater
were analyzed after the kinetic test was completed; and 3) the temperature in the
constanttemperature roomwas out ofthe desired range, 20+2°C atfour intervals
(17.02,17.86, 22.18,and22.94°C).

Results anddiscussion

4.2.1.The TLC limit ofquantitation (LOQ) for “C-BITwas determined as 4.68
ppb with an overall recovery of 95.7 £ 4.1% (n = 8). In guidelines, it is
recommendedthat thelimitofquantification (LOQ) should be equal to or less
than 10% of the applied concentration. In this case, LOQ exceed 10% of the
concentration of 20 ppb.

Conclusion

Accordingto theapplicant the half-life at 20°C was 30.8 hoursat 25.6 ppb and
41.8 hours at 105 ppb. These values did not match, however, with Table
A7.1.2.2.1-2: Range Finding Study—Quantitation of Parent. Thus, eCA
recalculated BIT DT50 for both concentrations tested using FOCUS Kinetic
Guidance. Results show that BIT degraded very fast in water. Degradation
involvesthecleavage ofthe isothiazolone ringyielding4 major metabolites. The
half-life for water dosedat 25.6 pg/L was 0.505daysor 12.12 hours and at 105
Mg/L,0.654 daysor 15.7 hours at 20°C. Degradation ratesat 12°C were22,9and
29.7.

Reliability

1

Acceptability

Acceptable
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Remarks

Figure A7.1.2.2.1-3: “Metabolic Pathway of CMIT in Surface Water” shouldread
“Proposed Metabolic Pathway of BIT in Surface Water”.
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Table A7.1.2.2.1-1: Parameters of Test Water

Method Dewelopment

Parameter /Range Finding 105 ppb Dosing Metabolite Collection
pH 74 7.6 NA!
Temperature (°C)? 18.7 12.1 13.2
Calcium (ppm) 58 55 NA
Magnesium(ppm) 14 16 NA
Sodium(ppm) 99 80 NA
Hard nesc,:s;i (Cr:nga/eﬁ)u ivalent 205 203 NA
Conductivity 0.87 075 NA
(mmhos/cm)
SodiumAdsorptin Ratio 3.02 2.45 NA
Total Dissolved Solids 534 428 NA
(ppm)
Turbidity (NTU) 0.81 0.86 NA
Nitrogen_/Phosphorus/ NA NA 1.21/1.2/10.1
Potassium(mg/L)
Total Ozg%r} :i:)Carbon NA NA 75
Microbial Activity 8.13 x 10° 245 x 10° 1.16 X 10°

(cfu/ml)

1 N = nitrogen, P = phosphorus, K = potassium

2 Temperature taken at sampling location
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Table A7.1.2.2.1-2: Range Finding Study—Quantitation of Parent

Sample Interval PercentBIT*
(hours) 20.7 pob T
0 90.9 8792
2 82.0 827
6 72.6 746
24 48.3 575
48 15.6 20.0
120 6.4 90

1 Average of duplicate samples

Table A7.1.2.2.1-3: tabilityof BIT in Sterile Water

BIT inSterile Water as Percent of Applied Activity*
Study Type
24 hours 120 hours
25.6 ppb Definitive 92.1 93.1
105 ppb Definitive 92.3 92.6?

! Average of duplicate samples except for

2 which is based on single sample

Table A7.1.2.2.1-4: Dissipation of the System Reference Standard Aniline in Surface Water

Aniline in Surface Water as Percent of Applied
1 1
Study Type Concentration
24 hours 48 hours
20 ppb Definitive 69.0 61.0
100 ppb Definitive 64.2 52.2
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Table A7.1.2.2.1-5: Distribution of *C-Activity in Surface Water

Percent of Applied ““C-Activity (average of duplicate samples)

Sample Time — — :
o "Hent | CBunt | Co Volatles | Recowry
25.6 ppb
0 9.4 NA!? NA ND? 9.4
2 85.9 NA 0.0 ND 85.9
6 87.9 NA 0.0 ND 87.9
24 79.7 15.7 0.0 ND 95.4
48 77.1 20.8 0.0 ND 97.9
120 60.6 26.0 0.0 ND 86.6
216 62.2 31.7 <1 ND 93.9
AverageRecovery: 92.4 £5.6%
105 ppb
0 112 NA NA ND 112
2 99.7 NA 0.0 ND 99.7
6 99.5 NA 0.0 ND 99.5
24 78.7 20.1 0.0 ND 98.9
48 82.4 131 0.0 ND 95.5
120 70.0 17.0 0.0 ND 87.0
216 82.2 133 <1 ND 95.5
AverageRecovery: 98.3+7.5%

* NA = not applicable
2 ND = not detected
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Table A7.1.2.2.1-6: Quantitation of Parentand Metabolites

Sample Percent of Applied “*C-Activity (average of duplicate samples)

Time (h) BIT ML M2 M3 M4 Mxt
25.6 ppb

0 95.7 12 0.2 0.1 NS? 22

2 79.6 3.0 13 14 NS 0.8

6 67.2 8.0 3.7 2.2 NS 6.8

24 25.3 244 101 29.5 NS 6.0

48 7.1 24.2 118 48.3 NS 6.6

120 4.0 234 19.6 33.1 NS 6.6

216 0.6 30.0 24.9 33.7 NS 4.7
105 ppb

0 107.7 14 NS NS NS 2.7

2 93.3 2.8 0.0 NS NS 36

6 86.2 9.9 0.0 NS NS 34

24 355 2715 11.9 17.3 NS 6.7

48 75 10.7 22.1 52.0 NS 3.3

120 34 4.3 191 54.0 NS 5.2

216 3.7 2.3 20.7 43.8 12.8 4.7

1 MXx represents nonspecific radioactivity recovered from the TLC plate from areas other than the those of M1, M2, M3, M4, and BIT.
Given the large area represented by MX; it is nonspecific and is comprised of multiple compounds.

2 NS = not significant or less than the liquid scintillation counter LOD.

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 159 of 453



Table A7.1.2.2.1-7: Structure of Metabolites Produced in Surface Water Dosedwith BIT

Maximum Percent of

Component Structure Name Applied “C-Activity
o
“ 30.0% at 216 hours
<~ s (25.6 ppb)
M1 o 2-Sulfobenzamide
// 27.5% at 24 hours
és\ 1 (105 ppb)
I
24.9% at 216 hours
<~ (25.6
.6 ppb)
M2 rh 2-methylsulfinyl-
benzamide
= F3 22.1% at 48 hours
|| (105 ppb)
o
o
I 48.3% at 48 hours
< (25.6 ppb)
N
M3 E;li 2-methylthio-benzamide
== 54.0% at 120 hours
(105 ppb)
O
I Not present
< (25.6 ppb)
M4 2-methylthiobenzoic acid
methylester
== 12.8% at 216 hours
(105 ppb)
o <1%, at 25.6 ppb?®
CO; Carbon Dioxide

<1%, at 105 ppb?

@ Total accumulation after 216 hours.
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Figure A7.1.2.2.1-1: Kinetic Analysis of BIT in Surface Water Dosedat 25.6 ppb

Kinetic Analysis; 25.6 ppb

R
* y = -0.0224x + 4.0771
R%=0.9221

In Percent BIT

0 50 100 150 200

Time (hours)

Figure A7.1.2.2.1-2: Kinetic Analysis of BIT in Surface Water Dosedat 105 ppb.

Kinetic Analysis; 105 ppb

y =-0.0165x + 4.0925
4 R?=0.7347

In Percent BIT

0 T T T T
0 50 100 150 200

Time (hours)
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Figure A7.1.2.2.1-3: Metabolic Pathway of CMIT in Surface Water
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JUSTIFICATION FOR NON-SUBMISSIONOF DATA

Official
use only

Other existing data [X]

Technically notfeasible [ ] Scientificallyunjustified [ ]

Limitedexposure [ X]

Other justification[ ]

Detailed justification:

A waiver is requested from performing aerobic and anaerobic
water:sediment studies (A7.1.2.2.2). As noted in Chapter 3, Section
7.0.2.3.2 (and Figure 1 in section 7) a sediment:water study is only
required when the K, >2000. For BIT, the maximum measured Ke, in
a sediment is 35 (K = 0.67). In 4 soils the Ko ranged from 58 — 144.
Therefore the K, will be significantly less than 2000.

Undertaking of intended
data submission [ ]

No studiesare planned.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

December 2010

Bvaluation of applicant's
justification

Applicant'sjustificationis accepted

Conclusion

Applicant'sjustificationisaccepted

Remarks
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1 REFERENCE Official
use only

1.1 Reference

A7.1.3/01 N (2007). [*“C] BIT: Adsorption/Desorption in Soil

and Sediment

Rohm and Haas

Technical Report N° TR-07-022. Unpublished.

1.2 Data protection

Yes

121 Dataowner

Rohmand Haas Company

1.2.2  Companies with
letter ofaccess

1.2.3  Criteria for data
protection

Data on existing a.s. submitted for the first time in support of the first

inclusion into AnnexI/IA.

Data protection claimed in accordance with the Article 12.1 (c) (ii), as
data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1  Guidelinestudy

Yes. OECD Guideline for testingchemicals 106: Adsorption-desorption
using a batchequilibration method, adopted January 2006 and US EPA

OPPTS 855.2210: Sediment and Soil Adsorption/Desorption Isotherm

(January 1998)

22 GLP

Yes

2.3 Deviations

No claim of GLP compliance is made for soil sterilization or sterility

testing. However these procedures were conductedin accordance with

current GLP requirements.

3 MATERIALS AND METHODS

3.1 Testmaterial

“C-BIT

o

*
N

N

’ NH

7

* sjte of 1C label

/3('

311

Lot/Batch number

Lot 1069.00, sublot 1069.0005

3.1.2  Specification

As specified in the study guidelines, **C-material was employed.

Specifications for the **C-material are listed below.
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3.1.3 Radiopurity Radiopurity :98.3%

3.1.4  Specific Activity Specific activity: 53.57 mCi/g

3.1.5 Furtherrelevant Watersolubility is greater0.7 g/L.

properties

316 Methodof Adsorption and desorption was determined by radioassay of the two

analysis phases, soil and aqueous solution. Confirmation of parent stability
examined by HPLC and LC-MS.

3.2 Degradation Degradation products were not tested in this study. Only the adsorption

products and desorptionof parent was measured in this study.

321 Methodof Not applicable

analysis for degradation

products

3.3 Reference No systemreference substance was employed. A BIT reference standard

substance for chromatography was employed.

3.3.1 Natureof The chromatography referencestandard employedwas:

reference substance 12C-BIT, Lot MJB3787, Purity 100.1%.

3.4  Soil types Foursoils and one sedimentwere employed. The sample location, soil

type, and physiochemical characteristics of the soils and sediment used in
this study are presented in Table A7.1.3-1. Soils were obtained from the
top 25 cm of agricultural land, were air dried, passed through a 2 mm
sieve, and sterilized by gamma irradiated priorto use.

3.5 TestSolutions

351 BIT Test The preparation of each dosing solution is described within the
Solutions appropriate test performance section

352 0.01M CaCl, 0.01M CaCl, was prepared by dissolving either 1.11 g or 2.22 g of
anhydrous CaCly in 1L or 2L or water. Additionally it was prepared by
dissolving 2.94g ofhydrated CaCl, in 2L of water. The solutions were
sterilized by autoclaving

3.6 Preliminary
Investigations

36.1  Solubility Stock solutions were made by dissolving 4.560 mg *C-BIT in 10 mL
acetonitile and 138.272 mg *2C-BIT in 50 ml acetonitrile. 250 L of the
14C-stocksolution and 360 pL ofthe **C stock solutionwere added to a
centrifuge tubeand taken to dryness. The BIT was reconstituted in 10
mL 0.01M CaCl, with the resulting concentrationbeing 110 pg/mL. This
is greaterthan twice the proposed highest application concentration. The
solution was sonicated for 1 h, centrifuged and the supernatant
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radioassayed. Themean recovery was 97.4%.

A secondsolubility check was performed by adding 168 uL of the **C-
BIT stock solution and 244 pL of the *2C-BIT stock solution to a
centrifuge tubeand takingthesample to dryness. The was reconstituted
in 15 mL CaCl, and the resulting 5 pg/mL solution sonicated for 10
minutes, centrifuged, and the supernatant radioassayed. The mean
recovery was 100.8%.

36.2 Adsorptionto 1.6 uL “C-BIT stocksolution and 2.4 uL *>C BIT stocksolutions (stock

containers solutions fromsolubility test) were addedto a Teflon® centrifuge tube,
taken to dryness, and reconstituted with 15 mL CaCl: (yielding a 0.5
pg/ml solution). Aliquots (2.5 mL) of the application solution were
diluted with 22.5 mL of CaCl; (final concentration 0.05 pg/mL), shaken
for 24 hours, and radioassayed. The mean recover was 102.6%
demonstrating that there was no adherence ofthe test substance to the
tube walls.

3.6.3  Ratioof soilto An application solution was prepared from the solubility test stock

solution solutions. 340 pL **C-BIT and 1750 pL **C-BIT were added to a
container, the acetonitrile evaporated, 100 mL of 0.01M CaCl, added,
and the solutionsonicated.

The testingscheme is tabulated below.

Soil:Solution BIT Soil 0.01MCacCl,
Ratio (mL) ©) (ML)
1:1 1.0 10 9.0
1:2 2.0 10 18.0
1:5 25 5 225

The final BIT concentrationwas 5 pg/mL. The tubes were mixed for 24
hours, centrifuged, andthe supernatant radioassayed.

3.6.4 Equilibrationtime An applicationsolutionwas prepared by dissolving5.718 mg **C BIT in
determination 114 mL of 0.01M CaCl; resulting in a nominal concentration of 50
pg/ml.

10 g of the four soils and one sediment were individually added to
centrifuge tubes. Eight tubes per soil/sediment were prepared. To each
tube, 18 mL of0.01M CaCl, was added andthe tubes shaken overnig ht.
The next morning 2 mL of the BIT solution was added to give a
concentrationof5pg/mL and a soil:solution ratio of 1:2 (w/v). At Hours
1, 3, 6, and 24 duplicate tubes were removed for each soil/sediment,
centrifuged, andthe supernatantradioassayed.

3.6.5  Stability test The supernatants from the above equilibration determination were
analyzed by HPLC. The soils were extracted threetimes by shaking (20
min) with methanol (20 mL) and centrifuged. They were further
extracted an additional three times by shaking (20 min) with 0.1M
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NaOH:methanol (80:20; 20 mL) and centrifuged. The supernatant was
radioassayed and then analyzedby HPLC.

The sterility of each soilwas checked by plating aliquots on nutrient agar
plates.

An additional test was performed using only the clay loamsoil. Four
samples were prepared as above except that that hydrogen peroxide was
added at 1% and 3%. After shaking for 1 hour, the tubes were
centrifuged, andthe supernatantanalyzed by HPLC.

3.7 Definitivetest A stocksolutionwas prepared by dissolving 10.983mg **C BIT in 2 mL

(isotherm) of acetonitrile. Three application solutions were prepareddirectly from
the stock solution by takingto dryness 370 L, 110 pL, and 36 pL and
reconstituting in 40 mL of 0.01M CacCls resulting in concentrations of
52ug/mL, 15 pg/mL, and 5 pg/mL. Two additional application
concentrations were prepared by diluting 1240 L and 400 pL of the 52
pg/mL solution in 40mL CaCl, resulting in concentrations of 1.4 pg/mL
and 0.5 pg/mL.

Ten samples were prepared for each soil/sediment so that five
concentrations could be investigated in duplicate. 10g of soil/sediment
were added to a Teflon® centrifuge tubeand mixed overnight with 18 ml
of CaCl,. The next day 2mL of each applicationsolutionwas added to
duplicate tubes foreach of the soil/sediment types. The resulting BIT
concentrationwas 0.05,0.15, 0.5, 1.5, and 5pg/mL. After1 hof mixing,
the tubes were centrifuged, and the supernatants radioassayed and the pH
measured. The supernatants were also analyzed by HPLC.

The soils dosedat 5 ug/mL were radioassayed. They were subsequently
extracted as per the stability test (section 3.6.5) in the preliminary
investigations.

3.7.1  Analytical Radioassay of liquid samples was performed using Packard liquid
Procedures scintillation counter.

Radiopurity and aliquots from the buffer solutions were analyzed by
HPLC using a modified C-18 column and a binary gradient composed of
0.5% aqueous formic acid and 0.5% methanolic formic acid. Detection
employed a *“C-flow through monitor and/or UV detector (254 nm).

Thin layer chromatography (TLC) was used for radiopurity
determination. Silica gel plates (250 pum thick) were developed with
ethylacetate:methanol:acetonitrile:acetic acid (90:5:5:1). Solutions were
cochromatographed with non-radiolabeled BIT. Radiolabeled
compounds were detected using a phophorimager while non-labeled
compounds visualized with a UV lamp (254 nm).

Representative samples were analyzed by LC-MS (ion trap) to confirm
the presenceof parent. Analysis employed a modified C-18 column and a
binary gradient composed of 0.5% aqueous formic acid and 0.5%
methanolic formic acid. Detection was by a radioactivity flow monitor
and the mass spectrometer. The LCeffluent was split between the two
detectorsandintroduction in to the MSviaan APl interfaceand positive
and negative ionization was employed.

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 167 of 453



Section A7 Ecotoxicological Profile Including Environmental Fate and
Behaviour

Subsection A7.1 Fate and Behaviour in Water

Subsection A7.1.3 Adsorptionand Desorption Test - Soil and Sediment
Annex Point lIA VIL7.7.

4 RESULTS

41 Preliminary Solubility

Investigations The solubility of BIT in 0.0IM CaCl, was examined initially at 110
pg/mL, which was at least double the expected study concentration.
Over 97% of the BIT was found soluble at this concentration. A second
experiment was performed at the proposed finaltestconcentration, 5 ug
BIT/mL, and the solubility was 100%.

Adsorptionto containers

BIT in 0.01M CaCl, was added to Teflon® centrifugetubes without s oil
and shaken for 24 hours. The mean recovery of *C-BIT was 103%
demonstrating noadherence of the testcompoundto the test vessels.

Ratio of soilto solution

S0il:0.01M CaCl, ratios of1:1, 1:2, and 1.5 and dosed at 0.5 ug **C-BIT
were examined. The results are summarized below.

Percent“C-BIT in Supernatant
Soil (0.01MCacCly)

1:1 Ratio 1:2 Ratio 1:5Ratio

Clay Loam 28.2 34.8 55.4
Silt Loam 12.1 222 4.1
Loanm/Silt Loam 19.9 27.8 46.4
Loamy Sand 30.9 489 72.5
Loamy Sand (sediment) 14.8 25.7 53.1

Based on difference, this indicates that the following percentage ranges
were adsorbed to the soil with the highest adsorptionto thesilt loamand
the lowest to theloamy sand soil:

1:1—61.8% to 87.9%
1:2—51.1% to 74.3%
1:5—27.5% 10 46.9%

The 1:2 s0il:0.01M CaCl; ratio was chosen sincethe percent adsorption
to soiland sedimentwas between 50% and 80%.

Equilibrium Time and Stability Tests

Distribution of radioactivity betweensoiland sedimentis presented in
Table A7.1.3-2. The average recovery of *C-activity was 90.7+ 10.6%.
A graphical presentation of the equilibration results can be seenin Figure
A7.1.3-1. The percent of applied radioactivity recovered as BIT is
presentedin Table A7.1.3-3. The average recovery of BIT forthe 1 and 3
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hourequilibrationtime intervals was 55.0 + 11.0%.

Theresults indicate that theadsorption of BIT to soil did not fully reach
equilibration in the 24 hour period. This is probably due to the
dissipation of BIT during the study period. Examination of the soil
sterility showed that it was sterile (no colony forming units observed on
agar plates) and degradation was theresult of abiotic activity.

Nucleophiles are known to cleave the isothiazolone ring. To examine if
this was the cause for degradation, hydrogen peroxide was added to the
soil:CaCl, mixture. The results showedthat degradationwas greater in
the presenceof peroxide thanin its absence.

4.2  Definitive test Based on the preliminary test a soil:0.01M CaCl; ratio of 1:2 and a 1
(isotherm) hourequilibration time were used for the isothermtest.

The pHofadsorptionsupernatants are presented in Table A7.1.3-4.

The mean percent of adsorption for the four soils and 1 sediment are
presented in Table A7.1.3-4. For clay loam, silt loam, loanvsilt loam,
loamy sand soil, and loamy sand sediment the adsorption ranged from
44.5% 10 65.7%, 63.2% to 77.4%, 49.7% to 65.8%, 23.1% to 37.8%, and
24.0 to 48.5%, respectively. The adsorption coefficients (Kq, Kaoc, and
Kdom) determined at each dosing concentration is presented in Table
A7.1.35.

Fruedlich adsorption coefficients and linearity values, 1/n and r?, are
presentedin Table A7.1.3-6. The Ko values rangefrom35-144 mL/g. A
summary ofthese results are presented below.

Soil ggiggp(t;;g Kq Koc r2
Clay Loam 45 - 66 1.98 41 0.9966
Silt Loam 63-77 3.88 144 0.9985
Loanm/Silt Loam 50 - 66 2.27 58 0.9987
Loamy Sand Soil 2338 0.75 94 0.9958
ggg%’em Sand 54 _49 0.67 35 0.9764

The r? values demonstratethere is agood correlation between the log of
the concentration adsorbed andthe log of the dosing concentrations.

The mobility class of BIT in soilis high mobility.

4.3 Desorptiontest No desorptiontest was performed due to the degradationof BIT during
the adsorption phase.

4.4  Mass balance Material balance was determined forthe 4 soils and 1sediment fromthe
isothermtestat an applicationrate of 5ug/ml. The results are presented
in Table A7.1.3-7. Recoveries ranged from96.8% to 98.4% with a mean
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0f 97.5 £ 0.9%.

5 APPLICANT'S SUMMARY AND CONCLUSION

51 Materials and The test guideline followed was OECD 106 and US EPA OPPTS

methods 855.2210. There were no deviations fromthis test guideline. The four
soils and 1sediment were gamma irradiated priorto dosing to enhance
sterility and prevent biodegradation of BIT during the course of the
experiment.

Initially the solubility of BIT in 0.01M CaCl, and the potential to adsorb
to the test vessel were examined. Both tests were performed in the
absence of soil. **C-BIT was added to Teflon® centrifuge tubesand the
supernatant radioassayed.

The effect of the ratio of soil to 0.01M CaCl; solution was examined.
Soil:CaCl; solutions ratios of 1:1, 1:2, and 1:5 were examined. Soil and
CaCl, were equilibrated by shaking overnight and thenext morning **C-
BIT was added. Themixture was shaken for 24 hours, centrifuged, and
the supernatantradioassayed.

A study to determine the time necessary to reach equilibration was
performed by adding soil and 0.01IMCaCl; in a 1:2 ratio and mixing
overnight. **C-BIT was added at 5 pug/mland duplicatetubes removed
and radioassayed at 1, 3, 6, and 24 hours. The supernatants were also
chromatographed (HPLC). The soils from the 1 and 3 hours intervals
were extracted with methanol and NaOH:methanol and the extracts
chromatographed (HPLC).

The definitive adsorption isotherm study was performed with a
s0il:0.01M CaCl, solutionratio of 1:2 and **C-BIT concentrations of 0,
0.05, 0.15, 0.5, 1.5, and 5 pg/ml. The soiland CaCl, solutionwere added
to Teflon® centrifuged tubes, mixed overnight, and then the *C-BIT
added. Tubeswere shakenfor 1 hour, centrifuged, and the supernatant
radioassayed and chromatographed. The soils dosed at 5 pg/ml were
extracted with methanol and NaOH:methanol in order to obtain a
material balance.

5.2 Resultsand BIT showed asmalladsorptionto the 5soils/sediment examined. There

discussion was abiotic degradation of BIT observed during the preliminary
investigations and thus a 1 hourequilibration time was chosen for the
isothermtest. Due to the degradation of BIT no desorption study was
performed. Where examined, the recovery of applied *C-activity was
greaterthan 96%.

521 Adsorbedas.[%] The percent of “C-adsorption for the 5 soils/sediment after a 1 hour
equilibriumis tabulated below.

. Loamy
Clay Loam  SiltLoam Loﬁggri'lt Slz;r?gggil Sand
Sediment
45-66 63- 77 50-66 23-38 24-49
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522 Kq(adsorption)  The adsorption coefficients (Kd) fromthe isothermtest are tabulated

below.
: Loanm/Silt Loam Loamy
Clay Loam  SiltLoam Loam sand S%)/'I Sand
' Sediment
1.98 3.88 2.27 0.94 0.67
523 Ko (adsorption) Theadsorption constants (Koc) are tabulated below.
. Loamy
Clay Loam  SiltLoam Loﬁggri”t Slz;r?grggil Sand
Sediment
41 144 58 9 35
524  Degradation BIT degradedin the test system. Degradation was abioticas the system
products was found to be sterile aftera 24 hourequilibration period. The identity

of the degradate(s) was not determined, however, it is probably an
oxidation product such as hydroxylationofthe benzenering or oxidation
of the sulfurmoiety.

5.3 Conclusion The study provided s satisfactory to describe the mobility of BIT in soil.
Accordingto the US EPA classificationscheme, BIT is considered high
to very highly mobile. While the compound did degrade during testing,
the adsorptionvalues obtained here are similarto those reported in the
US. EPA Registration Eligibility Document (RED) and thus are probably
representative of BIT adsorption. It is highly likely that BIT and its
oxidized products are similar in adsorption/mobility. Additionally, a
ready biodegradationstudy (A7.1.1.2.1) demonstratedthat BIT rapidly
biodegrades. In soil BIT is probably biodegraded before it can leach and
be an environmental concern.

53.1 Reliability 1-valid without restrictions

5.3.2  Deficiencies No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date March 2015.
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Ecotoxicological Profile Including Environmental Fate and
Behaviour

Fate and Behaviour in Water
Adsorptionand Desorption Test - Soil and Sediment

Materials and Methods

Applicant s version isaccepted withthe following remarks:
= 3.2.Degradationproducts are not tested.

= ThepHoftheaqueous phase should be measured before and after contact
with the soil, sinceit playsanimportant role in theadsorption process,
especially for ionisable substances such as BIT. Nevertheless, in this
report, applicant only provides the value of pH ofthe supernatant after the
performance ofthe test.

Accordingto OECD guidelines, the detection limits of the analytical method should
be at least two orders of magnitude belowthe nominal concentration. In this test,
the applicant does not providethe limit ofdetection of BIT with the analytical
method.

Results anddiscussion

Applicant s version is accepted with the following remarks:

Table A7.1.3-6: Frundlich Coefficients for “*C-BIT 1/n (linearity term of the
equation) and Kd values Table A7.1.3- show that the sorption of BIT is
concentration dependent. Therefore the Freundlich K parameter is underestimating
the sorption of BIT at environmentally relevantconcentrations (corresponding to
the low part of the isotherm). In the absence of a risk exposure assessment
depending on the adsorbed concentration, an average value of the single K4
measure is more representative than the Kgeungiich Value.

The final Kqand Ko tableshouldbe:

Soil Class %ggg?é':‘ds Ky Koe
Clay Loam 45- 66 2.85 59
Silt Loam 63-77 541 | 200
Loam/Silt Loam 50-66 3.01 79
Loamy Sand Soil 23-38 0.94 | 117
“Loamy Sand Sediment 24-49 1.22 64

Conclusion

Applicant’s version is accepted withminor changes:

While determining theequilibration timeit was discovered that BIT was degrading.
This degradationwas due toan abiotic process (oxidation) becausethe soils were
sterile. It was necessaryto use a shortequilibrationtime (1 h)to reducethe effect
of degradation on the study even though BIT had not come to a complete
equilibrium. Yet, according tothe water solubility and Kd values published in the
US EPA Registration Eligibility Document (RED) for BIT, K4 values ranged
between1.24and9.56 L/kg. Therefore theadsorption values obtainedin this study
arereasonableandBIT can be considered asa highlymobilecompound. A mean
Koc value of 114 L/kg for soils and 64 L/kg for sediments is used for the risk
assessment.
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Reliability 2
Acceptability Acceptable
Remarks
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Table A7.1.3-1: Classification and Physiochemical Characteristics

of Soils and Sediment Used as

Absorbents
Soil Type
Parameter .
Clay Loam Silt Loam LoanVSilt |} jamy sandsoil | -0amy Sand
Loam Sediment
Chapel Hill Kenslow The Lake
Farm, Chelmorton, Farm Worsop o
Sampling Location | Empingham, | Derbyshire Middleton | Nottinghamshire FoAuggz;ns
Rutland UK Derbyshire UK
UK UK UK
Percent Sand* 40 23 32 87 76
Percent Silt* 32 61 50 4 20
Percent Clay* 28 16 18 9 4
Organic Matter (%) 8.3 4.7 6.7 14 3.3
Organic Carbon (%) 4.8 2.7 3.9 0.8 1.9
pH 8.0 7.0 5.3 5.1 7.3
CEC? (meq/100g) 416 26.7 23.3 114 12.1
Water Holding
Capacity (0.33 bar) 31.7 26.3 155 7.1 11.2
Nitrogen content 0.50 0.34 0.30 0.12 0.17

(%)

1 USDA particle size distribution

2 CEC = Cation Exchange Capacity
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Table A7.1.3-2: Distributionand Recowery of 4C-Activity During Equilibration Time Determination

. Sampling Methanol Soil | NaOH/Methanol
sell Interval (h) =PI Extract Soil Extract RESEIEY
1 335 30.9 244 88.8
3 317 28.3 24.9 84.9
Clay Loam
6 29.2 27.1 24.2 80.5
24 26.1 16.2 194 61.7
1 24.7 40.9 339 99.5
3 216 404 35.9 97.9
Silt Loam
6 19.1 34.6 39.0 92.7
24 16.3 345 38.8 89.6
1 27.2 36.9 27.1 91.2
LoamSilt 3 24.7 355 27.8 88.0
Loam 6 220 34.7 285 85.2
24 194 23.0 26.1 68.5
1 57.2 40.3 5.0 102.5
Loamy_San d 3 54.6 415 6.3 102.4
Soil 6 52.8 436 6.4 102.8
24 45.0 44.6 9.6 99.2
1 36.2 34.7 215 98.4
Loamy Sand 3 27.2 35.0 339 96.1
Sediment 6 26.9 345 339 95.3
24 20.3 30.5 38.2 89.0
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Table A7.1.3-3: Distributionand Recowery of *C-BIT

Soil

Sampling Interval

BIT as a Percentof Applied Radioactivity

(riss) Supernatant Total Soil Extract Recowery
1 445 7.7 52.2
Clay Loam
3 375 8.3 45.8
1 33.0 30.7 63.7
Silt Loam
3 285 27.7 56.2
1 35.9 14.7 50.6
LoanVSilt Loam
3 29.9 221 52.0
1 68.6 3.3 719
Loamy Sand Soil
3 65.6 75 73.1
1 46.2 1.2 474
Loamy Sand
Sediment 3 366 0.1 36.7
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Table A7.1.3-4: Adsorptionof C BIT to Soil During the Isotherm Test

Nominal Dose Percentof “C BIT Applied"
Soil pH
(Hg/ml) Adsorbed to Soil Supernatant

5 44.5 55.5 7.37

15 52.3 47.7 7.49

Clay Loam 0.5 59.5 40.5 7.65

0.15 65.7 34.3 7.69

0.05 64.5 355 7.77

5 63.2 36.8 6.49

15 70.2 29.8 6.87

Silt Loam 05 73.0 27.0 6.71

0.15 77.3 22.7 6.66

0.05 77.4 22.6 6.68

5 49.7 50.3 4.27

15 56.7 43.3 5.25

Loam/Silt Loam 0.5 60.3 39.7 5.22

0.15 65.4 34.6 522

0.05 65.8 34.2 5.21

5 23.1 76.9 4.33

15 29.0 71.0 4.36

Loamy Sand Soil 0.5 313 68.7 433

0.15 375 62.5 4.33

0.05 37.8 62.2 4.32

5 24.4 75.6 6.85

15 24.0 76.0 6.58

Loamy Sand 05 36.8 63.2 7.09
Sediment

0.15 48.4 51.6 71.22

0.05 48.5 51.5 7.65

* Average of duplicate samples
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Table A7.1.3-5: Adsorption Coefficients Resulting fromthe Isotherm Test

sail Nominal Dose Adsorption Coefficients (mL/g)*

(ug/mL) Ky Kaoe Kaom

5 1.63 34 20

15 2.19 46 26

Clay Loam 0.5 2.97 62 36
0.15 381 79 46

0.05 3.65 76 44

5 341 126 72

15 4.64 172 99

Silt Loam 0.5 5.39 200 115
0.15 6.79 251 144

0.05 6.84 253 146

5 1.98 51 30

15 2.64 68 39

Loanm/Silt Loam 0.5 3.02 78 45
0.15 381 98 57

0.05 3.87 99 58

5 0.60 74 43

15 0.81 101 58

Loamy Sand Soil 05 0.89 111 64
0.15 1.18 147 84

0.05 1.20 150 85

5 0.65 34 20

15 0.62 33 19

Loamy Sand 05 114 60 35

Sediment

0.15 1.83 96 55

0.05 1.86 98 56

* Average of duplicate samples
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Table A7.1.3-6: Frundlich Coefficients for 1“C-BIT

Adsorption Coefficients (mL/g)
Soil 1/n r2
K Koc Kom
Clay Loam 1.98 41 24 0.8319 0.9966
Silt Loam 3.88 144 83 0.8629 0.9985
Loam/Silt Loam 2.27 58 34 0.8654 0.9987
Loamy Sand Soil 0.75 94 54 0.8538 0.9958
Loamy Sand Sediment 0.67 35 20 0.7463 0.9794
Table A7.1.3-7: Material Balance of Applied Radioactivity from Soils Treatedat 5 pg/ml
Percent of Applied “C-Activity*
Soil
Methanol NaOH/Methanol Acetone Combusted
Supernatant Soil Extract Soil Extrtact Soil Wash Residues Recowry
Clay Loam 310 316 23.7 0.6 10.1 96.8
Silt Loam 231 39.9 319 0.7 29 98.4
Silt/Silt
Loam 26.2 38.8 25.0 1.0 6.5 97.4
Loamy
sand Soil 56.0 36.5 3.9 0.1 0.5 96.9
Loamy
Sand 27.3 33.7 30.7 0.9 5.4 97.9
Sediment
Mean 975+£09

' Average of duplicate samples
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Table A7.1.3.b-1: Adsorption Equilibration

Equilibration Time
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Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in Water

Field Study on Accumulation in Sediment

JUSTIFICATION FOR NON-SUBMISSION OF DATA

Official
use only

Other existing data []

Technically notfeasible [ ] Scientificallyunjustified [ ]

Limitedexposure [ X]

Other justification[ ]

Detailed justification:

A waiver for performing Field Studies on the accumulation of BIT in
sediment is requested. A waiver has been requested for performing
water:sedimentstudies (A7.1.2.2.2) based on the limited adsorption of
BIT to sediment. According to Chapter 3, Section 7.0.2.3.2 (and
Figure 1 in section 7) a sediment:water study is only required whenthe
Ky > 2000. As this is not the case, field studies on sediment are not
applicable.

Additionally, based on the use pattern, there should be limited
exposure to sediment. Thus this study will have no impact on the
environmental risk assessment.

Undertaking of intended
data submission [ ]

No studiesare planned.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

January 2011

Bvaluation of applicant's
justification

Applicant'sjustificationisaccepted.

Conclusion

Applicant'sjustificationis accepted.

Remarks
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Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviourin Soil

Aerobic Degradation in soil including extent and nature
of bound residues

Xi.1.1
1 REFERENCE Official
use only
1.1 Reference A7.2.1/01 I (2008) “C-BIT: Aerobic Soil Metabolism and
Degradation.
I Rohmand Haas Technical ReportNo. TR-08-
011 (15 September 2008), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohm and Haas Company
1.2.2.  Companies with
letter ofaccess
1.23. Criteria fordata  Data submitted to the MS after 13 May 2000 on existing a.s. for the
protection purpose of its entry into AnnexI/IA.
Data protection claimed in accordance with Article 12.1(c) (i), as data
generated after the entry into force ofthe Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline Study  Yes. OECD 307: Aerobic Soil Metabolism and Degradation (April
2002).
2.2 GLP Yes
2.3 Dewviations Two minor protocol deviations: 1) it was stated that the soil biomass
would be measured duringthestudy. This was not performed but it was
determined at the beginningandend ofthe study and 2) it was stated
that the soil organic carbonwould be between 0.5% and 2.5% however
soilanalysis showedthat it was 2.9%. Neitherofthese deviations has
any impact on the integrity or quality ofthe study.
3 MATERIAL AND METHODS
3.1 Test Material YC-BIT
(0]
|l L Ve
N s
* position of the “C-label
3.1.1 Lot/Batch number 1069.00 (sublot1069.0005) and 1077.00 (sublot 1077.0002)
3.1.2  Purity Radiopurity > 98%
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Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviourin Soil

Aerobic Degradation in soil including extent and nature
of bound residues

3.1.3  Furtherrelevant
properties

e Soil adsorptionKs=55.6
e Watersolubility (deionized water) >0.7 g/L

e Half-life in aerobic surface water simulationstudy is 30.8 hours
at20°C and 25.6 ug/L BIT

3.2 Reference
substances

No reference substances were employed to validate the study. The
following compounds were used as chromatography standards.

2,3-dihydroxybenzoic acid, Lot 09026KB, Purity: 99.9%
Benzene sulfonamide, Lot 14024BB, Purity: 99.0%
Catechol, Lot 03812AD, Purity: 99.2%

2-sulfobenzoic acid, Lot 15101MB, Purity: 75.4%
Saccharin, Lot 11330EA-385, Purity: 99.9%

3.3 Soil types

The soil used for this study was a sandy loam obtained from
Woolverstone, Ipswich, UK. The physicaland chemical characteristics
of the soils appearin Table A7.2.1-1.

34 Testprocedures

341  Testsystem

The test system consisted of a test flask and a series of trap flasks.
Moistened airwas drawn into the test flask which contained 50 g dry
weight soil which had been adjusted to 24.5% of the maximum water
holding capacity (moisture loss replaced by addingwater). Connected to
the outputside ofthe soil flask were 4 traps; 1) ethanediol (traps polar
volatiles), 2) 2% paraffin in xylene (traps nonpolar volatiles), 3) 2M
NaOH (traps CO>), and 4) 2M NaOH. The systemwas equilibrated for 2
days priorto dosing.

14C-BIT was applied dropwise on thesoil surface, thesolventallowed to
evaporate, andthen mixed.

The dosingconcentrationand number of flask employed for the method
development studies, the preliminary study, and the main study are
tabulated below.

Test Concentration Sample Number
Method 05, 2,10 Non-sterile |3
DevelopmentTest1
Method 0.5 Non-sterile |4
DevelopmentTest2
Method 10 Non-sterile | 6
Development Test3
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X111

Preliminary  Test: | 5, 10, 20 Non-sterile | 12
Estimation of Rate
of Degradation

Main Test 5 Non-sterile | 22

Main Test 5 Sterile 6

34.2  Preparation oftest Method DevelopmentTest1
solution

Astocksolutionforthe 0.5and 2 ug/g dosing levels were prepared by
dissolving 9.5mg of **C-BIT (lot 1069.00) into 3.8 mL of ACNandthe
concentration based on radioassayed was 2.356 mg/mL. A dosing
solutionwas prepared fromthe stock solution by removing 100uL and
500pL and combiningwith 1.9 and 2mL of ACN, respectively. Based
on radioassay the solution concentrationwas 0.117 mg/mL and 0.466
mg/mL, respectively. The 10ug/g application solutionwas prepared by
dissolving 6.5 mg“C-BIT (lot 1069.00) with 2.6 mL of ACN and the
radioassay yielded a solution concentration of2.328 mg/mL.

Method Development Test2

The 0.5 pg/g dosingsolutionwas prepared by removing 140 pL of the
Test 1 2.356 mg/mL solution and dissolving with 1.86 mL of ACN.
Based on radioassay the solution concentrationwas 0.156 mg/mL.

Method Development Test3
The 2.328 mg/mL dosingsolution fromTest 1 was used in this study.

Preliminary Test: Rate of Degradation Estimation Test

The 5 Wgand 10 w/g dosingsolution was preparedby combining the
remaining solutions from Test 1 (2.326 mg/mL and 2.328 mg/mL) and
the radioassayyielded 2.276 mg/mL. The 20 pg/g dosingsolution was
prepared by dissolving 5.6 mg **C-BIT (lot 1069.00) and 6.8 mg *°C-
BIT with 1.1 mL ACN and 1.36 mL ACN, respectively. From each
solution, 960 pL. were combined and based on radioassay the resulting
concentrationwas 5.006 mg/mL.

Main Test

The 5 pg/g soildosing solutionwas prepared by dissolving 14.5mg *4C-
BIT (lot 1077.00) with 11.6 mL acetonitrile and based onradioassay the
concentrationwas 1.21 mg/mL.

The doing regime is describedin Table A7.2.1-2.

3.4.3 Durationoftest  Preliminary Test: Rate of Degradation Estimation duration was 48 hours
and sampling intervals with sampling at 0, 8, 24, 48 hours.

Main Test duration was 100 days with sampling at 0, 2, 4, 8, and 24
hours and 14, 30, 61, and 100 days. Sterile flaskat 1 and 100 days

344  Replicates Method Development Test 1: One flask at each of the three test
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concentrations.

Method Development Test 2: One flask for each of the 4 extraction
solvents examined.

Method Development Test 3: One flask for each of the 6 extraction
solvents examined.

Preliminary Test: Rate of Degradation Estimation: One flaskat each of
the three concentrations and at each of the 4sample intervals.

Main Test: Duplicate flasks at each sample interval forboth the sterile
and non-sterile systems.

345 Samplingand All flasks were dosed by adding BIT dropwise to thesoil surface and
extraction details the solvent allowedto evaporate. The test substance was mixed with the
soil by rotating theflask by hand.

Method Development Test 1

Soils were dosed at 0.5, 2, and 10 pg/g soil and immediately after
dosingextracted successively with methanol:0.1% ammonia solution
(4:1), methanol:1% ammonia solution (4:1), acetonitrile:1% ammonia
solution (1:1), 0.1% ammonia solution, 1% ammonia solution, 5%
ammonia solution and acetonitrile:1% ammonia solution (4:1). Each
sample was extracted by shaking upto threetimes (ca 15minutes) and
centrifuged.

Method Development Test 2

Four flasks with 0.5 pg/g soil and immediately extracted as listed
below.

methanol (1X) + methanol:1% ammonia, 1:1 (4X)
ACN (1¥) + ACN:1% ammonia, 1:1 (4X)
Methanol:1% ammonia, 1:1 (4x)

ACN:1% ammonia, 1:1 (4xX)

Method Development Test3

The stability of BIT in soils was tested. Six flasks were dosed at 10 ug/g
soil. Immediately after dosing five of the flask were extracted with one
of the following solvents: acetonitrile:1% ammonia (1:1), 1% ammonia
in acetonitrile, 1% DMSO in acetonitrile, 0.1% Cu (Il) nitrate in
acetonitrile:1% ammonia (1:1), and 0.015 HgCl, in acetonitrile:1%
ammonia (1:1). The sixth flask was extracted with acetonitrile:1%
ammonia priorto dosingand the extract dosed. Soils were extracted up
to 4 times with the respective solventand the head space sparged before
and after extraction with nitrogen to reduce oxidation of BIT. The
extracts were centrifuged and aliquots removed for chromatography.
Additional aliquots were obtained, stored overnight inafreezer and at
room temperature and subsequently chromatographed.
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Preliminary Test: Rate of Degradation Estimation

Four flasks were dosed at each 5, 10, and 20 pg/g soil. Single flasks
were removed at 0, 8, 24, and 48 hours foreach dosingconcentration.
The soils were extracted with 3 times with 100 mL of acetonitrile:1%
ammonia (1:1, v/v) for 15 minutes, the extract centrifuged,
radioassayed, and the aliquots of the extract chromatographed
immediately. The headspace was sparged during and after extraction
with nitrogen to minimize oxidation of BIT.

Main Test

Twenty-two non-sterile and sixsterilized (autoclave) flask containing
50 g dry wt of soil were dosed at 5ug/g ofsoil. At 2, 4, 8, and 24hours
and at 14, 30, 61, and 100 days duplicate non-sterile flasks were
removed. On days 1 and 100 duplicate sterile flasks were removed.
Soils were immediately extracted 3 times with 100 mL of
acetontirle:1% ammonia (1:1, v/v), centrifuged, and radioassayed. The
headspacewas sparged during and after extractionwith nitrogen. An
aliquot was immediately chromatographed. Day 14 and 100 non-sterile
soils and Day 100 sterile soil were additionally extracted with 100 mL
acetonitrile:1% ammonia (1:3, v/v), centrifuged and radioassayed. A
subsample was removedand chromatographed immediately. A Day 61
sample was additionally Soxhlet extracted overnight with
acetonitrile:1% ammonia (1:3)

All extracts containing 5% or more of the applied activity were analyzed
by HPLC. TLC was usedfor confirmation.

Volatile traps were sampled at the same time both sterile and non-sterile
flasks were taken for analysis. In addition, the non-sterile traps from
Day 30 onward were sampled every 30 to 40 days as necessary. The
presence of CO- in the NaOH traps was confirmed in the Day 100
samples by precipitation with BaCl..

34.6 Boundresidues- The two Day 100 soil residues samples that remained after extraction

extent and nature with acetonitrile:1% ammonia were further extracted for bound residues
using 0.5M NaOH. After 24 h the sample was centrifugedandthe solid
humin fraction was washed with an additional 25 mL of NaOH. The
combined supernatant fraction was acidified with HCI (~pH1). The
resulting supernatant, fulvic acid fraction, was radioassayed. The
precipitate resulting from acidification, humic acid fraction, was
redissolvedin 0.5M NaOH and radioassayed. The remaining insoluble
matrix, humin, was radioassayed by combustion.

34.7  Analytical Soil extracts were chromatographed by reversedphase HPLC using a

methods Restek Ultra Aqueous C-18 column. The mobile phase consisted of a
gradient of 0.5% Formic acid in water and 0.5% formic acid in
methanol. Radioactivity was monitored with a flow through
radioactivity monitorand UVat 254 nm.

TLC was performed on silica gel plates using ethyl acetate:
methanol:acetonitrile:acetic acid (90:5:5:1, v/v/v/v) as the eluant.
Radioactivity was imaged usinga phosphorimager andnon-radioactive
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standards using a254nm UV light.

Liquid scintillation spectrometry was performed usingPackard liqu id
scintillation spectrometers. Radiocombustion was performed in a
Harvey Biological Sample Oxidizer and subsequently quantitated by
liquid scintillation spectrometry.

Formetabolite identification, accurate masses were obtained using an
LC-Fourier Transform MS. A modified C-18 column was employed
with a gradient consisting of 0.5% aqueous formic acid and 0.5% formic
acid in methanol. The LC effluent was introduced into the MS via an
APl interface and both positiveand negative ionizationwas employed.

349 Degradation Degradation products were quantitated by HPLC. They were identified
products and in some instances additional quantitation was performed by LC-MS.

3.4.10 Calculations The half-life was calculated employing first degree kinetics and the
equation,y =Co x e ®wherey is the percentofthe test substanceat time
t, Co is theinitial BIT concentration, andkis the rate constant.

4 RESULTS

41 Method Method Development Test1

Development A single flask dosed at either 0.5, 2, or 10 pg **C-BIT/g soil was
extracted successively with 8 different solvent systems. The results were
inclusive due to low extraction efficiency and possible instability of
BIT. Thus asecondtest was performed.

Method Development Test2

Soil was dosed 0.5 pg *C-BIT/g soil and extracted immediately with
several solvent systems. Acetonitrile:1% ammonia (1:1) and
methanol:1% ammonia (1:1) yielded the best extraction efficiency.
BIT stored for2days at either roomtemperature or < -10°C was stable
in these two solvent systems.

Method Development Test3

Flasks were extracted immediately after dosing with one of 5 solvent
systems. Aliquots ofthe extracts were chromatographed (HPLC) either
immediately after extraction or after overnight storage at room
temperature or<-10°C. In addition, one blank sample was extracted and
the extract was dosed with *“C-BIT. It was found that*“C-BIT degraded
in all the overnight extracts except the blank sample extract.

As aresult ofthese testit was decidedto initially extract the soils with
acetonitrile:1% ammonia (1:1, v/v) and that the extracts should be
analyzed immediately and notstored. In addition, the headspace would
be sparged with nitrogenduring and after extraction to reduce oxidation
of BIT.

4.2 Preliminary To estimate the rate of degradation, soils were dosed at 5, 10, and 20 g
Test: Rate of 1C-BIT/g soil and analyzed at 0, 8, 24, and 48 hours. Recovery of
applied *C ranged from 101% to 104% (Table A7.2.1-3). For all three
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degradation estimation ~ dosing concentration, the percent of solvent extractable **C-activity
decreased from about 100% at Hour O to about 63% at Hour 48 while
the percentunextractable increased fromabout2% at Hour O to about
38% at Hour 48. There was no activity detected in the volatile organic
traps. However in the CO; traps (NaOH) there was about 1% after 48
hours.

Parent decreased from about 94% at Hour 0 to less than 5% after 48
hours (Table A7.2.1-4). Using first order kinetics, the half-life for the
dosing concentrations 5, 10, 20 ug/g were 6.5, 7.9, and 8.9 hours,
respectively. Four metabolites were detected; Unknown A, Unknown B,
Unknown C, and Polar Material. Unknown A and Cand Polar Material
were detectedat greater than 10% while Unknown Bwas less than 10%.

Based on these results it was decidedto dosethe main testat 5 pg/g.
This concentration was high enough so that the samples could be
chromatographed immediately after extraction without the need to
concentrate the samples.

4.3 Main Test

43.1 Distributionand  Thedistributionof **C-activity in non-sterilized and sterilized soil dosed

recovery ofradioactivity ~ with **C-BIT is summarized in Table A7.2.1-5. For non-sterilized soil
samples, the percent of applied radioactivity extractable with
acetonitrile:1% ammonia (1:1) decreased in time from 99.4% at Time 0
to 67.5% after 1 day and 8.3% after 100 days. A secondary extraction
with acetonitrile:1% ammonia (1:3) was initiated starting Day 14 but
this yielded less than 7% of the applied activity at any one interval.
Concurrent with the decrease in extractability was an increase in the
unextractable (bound) residue remaining in soil. The unextractable
residue increased from2.5% of the applied activity onDay 0 to 41.5%
on Day 14 and 45.5% on Day 100. The evolved **CO; trapped in the
NaOH traps reached 40.2% by Day 100. This indicatesthat there was
cleavage andextensive oxidation of the benzene ring in soil. There was
no activity detected in the traps for volatile organics. Recovery ranged
from 97.9% (Day 100) to 106.3% (Hour 4) of the applied activity. The
average recovery was 101.5 + 4.8%.

The distribution and recovery from sterilized soils appears in Table
A7.2.1-5. Similar to the non-sterile soilthere wasadecreaseinsolvent
extractability with incubation time and a correlating increase in non-
extractable soilbound residue. There was nodetectable activity in the
volatile organic traps and less than 0.5% of the applied activity was
presentas evolved *CO; after 100 days. Recoveryofapplied activity
was about103%.

432  Characterization Quantitation of parent and significant metabolites is presented in Table
of radioactivity A7.2.1-6 and Figure A7.2.1-1. In non-sterilized soils parent decreased
from 92% of applied activity at Time 0 to 0.5% on Day 30 with none
being detected at Day 61 and 100. In sterile soils, BIT declined from
88.1% of the applied activity on Day 1 to 1.3% on Day 100. Abiotic
degradation of BIT under sterile conditions was slower and less
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extensive (see CO; evolutionin Table A7.2.1-5) then biodegradation. It
is possible thata significant portion of abiotic degradation was due to
aerobic oxidation of BIT.

In non-sterile soil, Unknown A andthe Polar Materialwhere the only
two metabolites toexceed 10% of applied material. Unknown A reached
a maximum of about 23% after 8 hours andthendecreasedto 1.5% by
Day 100. The Polar Material reached a maximum of 28% on Day 30
and then decreasedto 4.2 percent. Thus these two major metabolites are
transient. Their dissipation correlates with the increase in *CO;
indicating that they are being oxidized to CO,. Of the remaining 3
detectable metabolites, Unknown B reached at maximum of 4.6% on
Day 14, Unknown C, 8.1% on Day 1, and Unknown D, 6.3% on Day
14. Similar to Unknown A and the Polar Material, the three minor
metabolites were also transient (Figure A7.2.1-1). A secondary
extraction of the Day 30 and 61 soils yielded only small additional
amounts of these 5 metabolites. There were other very minor
metabolites detected but they were present at a maximum of 1.4% or
less.

In the sterile soils, Unknown A, B,and C were presentat 7.4% or less
(Unknown D was not detected). The Polar Material was present at
14.4% on Day 100.

433  Half-life Theresultsin Table A7.2.1-6 demonstrate that BIT quickly biodegrades
in soil. The kinetic end points are tabulated below.

End Point Results (h)

DTso 5.6
DT 11.2
DTeo 18.6

434  BExtendandnature Thebound“C-residue remaining on Day 100 after extensive extraction

of boundresidues with acetonitrile:1% ammonia was subjecteda 24 hourextraction with
NaOH. The results are presented in Table A7.2.1-7. After extraction
with NaOH, the acid soluble fraction, the fulvic acid fraction, comprised
about 17% of the applied radioactivity while the acid insoluble fraction,
the humic acid fraction, comprised about 12%. The base insoluble
fraction (humin), which is essentially the inorganic soil lattice,
comprised 16.8% ofthe applied activity.

4.4 Metabolite The two detected metabolites, Unknown A and Polar Material (included
Identification some Unknown Cdue to HPLC separation), present at greater than 10%
of the applied activity were further analyzed by LC-MS to determine
theirstructure. Both metabolites consisted of two primary metabolites.
The structure, name, and approximate percentage of the metabolites
observedare presented in the table below. Mass spectroscopy could n ot
determine the site of oxidation for Unknown A, m/z 168 so both
possibilities are presented (thoughit is present at lessthan 10% of the
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applied activity). Finally, a metabolic pathway is presented in Figure

A7.2.1-2.
Designation Structure/Name A%ﬁ:)rfx'
Unknown A
m/z 205 g
NN
20.7
(a:2]
Neannmsdhyalosiue ] 30y laanak
nv/z168 O
HO NH
/
S
Hydroxy-1,2-benzisothiazolin-3-one
OR 25
o
NH
£
I
(@]
Polar Material/Unknown C
m/z 200 o
e 6.6
/F=e
-
Fyhiog 23 ipyHaoaoiak
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n/z 184 o

N
D=

Vay

2 WryHaciab

8.1

o

! Percent estimated from HPLC and LC-MS analysis. These are
estimates and assume equal ionization foreach component.

5 APPLICANT’S SUMMARY AND CONCLUSION

51 Materials and The test guidelines were OECD GCuideline 307, Aerobic Soil
methods Metabolismand Degradation.

A streamofmoisten airwas passedthrougha flask containing50g (dry
weight basis) of moist soil and the exhaled air was passed through a
series of traps containing ethylenediol and paraffin in xylene to trap
volatile organics and NaOH to trap evolved CO.. The system was
allowed to equilibrate and then *“C-BIT was added dropwiseto the soil
surface, the solvent allowed to evaporate, the flask contents mixed, and
then the system reconnected to the traps. For the main test 22 flask
containing non-sterile soil and 6 sterile flasks containing autoclaved
sterilized soilwere dosed at 5 pg/g soil.

Duplicate flasks were removedat0, 2, 4, 8, and 24 hours and 14, 30, 61,
and 100 days. Soils were extracted with acetonitrile:1% ammonia. The
resulting extract was radioassayed and chromatographed using HPLC
immediately afterextraction. The traps were radioassayed periodically
also. The presence of CO; in the NaOH traps was confirmed by
precipitationwith BaCl,.

Quantitation of parent and metabolites was done primarily by HPLC
though some quantitation of metabolites was performed by LC-MS.
Structure determination of the applicable metabolites was performed
using LC-MS.

The nature andextent of the bound residues remaining afterextraction
with acetonitrile:1% ammonia was determined by a 24 hourextraction
with 0.5N NaOH. The extract was acidified resultingin asoluble fulvic
acid fraction and the precipitated humic acid fraction. The solid residue
remaining after NaOH extraction was the humin. Allthree phases were
radioaasyed.

5.2 Results and

Discussion

521  Method Preliminary studies discovered that acetonitrile:1% ammonia was the
development and preferred “extraction solvent and that extracts needed to be
preliminary tests chromatographed immediately since there was a stability issue with BIT
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in the extracts. Kinetic analysis indicated the half-life would be less than
12 hours.

5.2.2 Main Test

5.2.2.1 Distributionand The percentofapplied radioactivity that was solventextractable from
recovery the soil decreased with time; from 99% at Time 0 to 8% at Day 100.
Concurrently, the percent of non-extractable activity remaining bound to
the soilincreased from2.5% on Day 0 to 45.5% on Day 100. Evolved
CO; increased with time accounting for 40% ofthe applied radioactivity
by Day 100. No volatile organic activity was detected. The recovery of
applied activity ranged from97.9% to 106.3% with an average 0f 101.5

+4.8%
5.2.2.2 Kinetics DTso 5.6
DT 112
DT 18.6

Thus, BIT quickly biodegradesin soil. By Day 14 less than 1% of the
applied activity was parentin the non-sterile soils. In the sterile soils, by
Day 100 about 1% of the activity was BIT. Thus there is an abiotic
component of BIT degradation in soil, probably attributable to
oxidation, but this is much smaller then biodegradation.

5.2.2.3 Natureand extent By Day 100 about45% of the applied **C-activity was incorporated into

of boundresidues the bound residues. In the preliminary studies and Time 0 samples it
was shown that parent can be quantitatively extracted fromsoil and
therefore the bound residues must be metabolites. NaOH extraction
released about 66% of the boundresidue. The humic acid and humin
comprised about 17% each ofthe applied activity and the fulvic acid,
about 12%.

5.2.3.4 Metabolites CO, was the major metabolite at the end of the study comprising about
40% of the applied activity. This demonstrates that there was extensive
metabolism occurring involving cleavage of the isothiazolone and
benzene rings. There were two metabolites thatwere presentat greater
than 10%; Unknown A andthePolar Material/Unknown C. Both were
transient and both appear to oxidize to *CO,. Analysis by LC-MS
demonstrated that both metabolites were comprised of two major
components. The two identified Unknown A metabolites were:
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5.3 Conclusion

BIT quickly biodegrades in soil with a half-life of 5.6 hours in soils
incubated at 20°C (extrapolated to about 9.3 hours at 12°C). As
demonstrated by the presence of significant percentage of evolved
C0O,, metabolism was extensive and involved the cleavage of the
isothiazolone and benzene rings. There were two metabolite fractions
presentat greater than 10% and both ofthese fractions were transient
and contained two major components. These four metabolites were
subsequently identified by LC-MS. About 45% ofthe applied activity
was non-solvent extractable boundresidueat study termination (Day
100). None ofthe bound residue was parent.

531 Reliability

1-valid without restrictions

5.3.2 Deficiencies

None

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

May 2013.

Materials and Methods

Applicant s version is accepted with the following remarks:

= Two protocoldeviations: 1) It was stated thatthe soil biomass would be
measured duringthe study. This was not performed but it was determined
atthe beginningandendofthe study and2) itwas stated that the soil
organic carbon wouldbe between0.5%and 2.5%however soil analysis
showed thatit was 2.9%.

= 3.3.0nlyonesoil sampleisemployed. According to OECD guidelines, for
transformation rate studies at least three additional soils should be used
representinga range ofrelevant soils.

Regression calculationused: Curves wereconstructed throughappropriate data
pointsusingnonlinear regression analysistogivelines ofbest fit. The degradation
rate of BIT was determined using the first order kinetics equation.

Results anddiscussion

Applicant’s version is accepted

Conclusion

BIT quickly biodegrades in soil with a half-life of5.6 hoursin soils incubated at
20°C (extrapolated to about 9.3 hours at 12°C). As demonstrated by the presence
of significant percentage ofevolved *CO,, metabolismwas extensive and involved
the cleavage ofthe isothiazolone and benzenerings. Therewere two metabolite
fractions presentat greater than 10% and both ofthese fractions were transient
and contained twomajor components. These four metabolites were subsequently
identified by LC-MS. About 45% ofthe applied activitywas non-solvent extractable
bound residueat study termination (Day 100). None of the bound residue was
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parent.

Sterilized soil (abiotic control) showed a high degradation (88.1% of parent
compoundthefirstday vs. 1.3 % after 100 days). Thiscouldbe dueto an abiotic
degradation of BIT at the soil matrix or to an uncompleted sterilization ofthe soil

matrix.
Reliability 2
Acceptability Acceptable.
Remarks
Table A7.2.1-1: Physical andChemical Properties of Silt Loam and Loamy Sand
Characteristic SiltLoam
Percent Sand 62
Percent Silt 32
Percent Clay 6
Percent Organic Matter 5.0
Cation Exchange Capacity (meq/1009) 21.6
pH 7.4
Percent Moisture (1/3bar) 19.0
Bulk Density (g/cc) 11

Table A7.2.1: Summary of Dosing Regime

Application Rate Concentration Volume of :
“Fesi T P ) No. of of application application WSe LIJ%Qtt:rTCtSSt
ype (Hg/g dry weight Flask | solutionapplied | solutionapplied X
equivalent) (mg/mL) (uL) applied (pg)
05 1 0.117 210 25
Method
Development 2 1 0.466 215 100
Testl
10 1 2.328 215 501
Method
Development 0.5 4 0.156 160 25
Test2
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Method
Development 10 6 2.356 215 507
Test3
Preliminary 5 4 2.276 110 250
Test: Rate of 10 4 2.276 215 489
Degradation
Estimation Test 20 4 5.006 200 1001
Main Test
Sterile 5 22 121 210 254
Non-Sterile 5 6 121 210 254
Table A7.2.1-3: Distribution of applied radioactivity from “C-BIT Treated Soils—Preliminary Test
Percent of Applied
Dose/Sample
Tzl Soil Extract Uprzxr;rggti?d Eth)_/ll_igre;diol Xsfaerr?eﬁ'irr;/a 0 NaOH Trap [ Recowery
S ug/g
Oh 99.0 22 NA* NA NA 101.2
8h 78.6 23.7 ND? ND 0.1 102.4
24 h 63.0 40.1 ND ND 0.8 103.9
48 h 62.5 37.7 ND ND 1.2 1014
10 pg/g
Oh 102.1 1.8 NA NA NA 103.9
8h 75.1 27.8 ND ND 0.1 103.0
24 h 67.3 34.5 ND ND 04 102.2
48 h 62.7 39.2 ND ND 0.9 102.8
20 pg/g
Oh 98.9 18 NA NA NA 100.7
8h 85 18.1 ND ND ND 103.1
24 h 72.6 28.9 ND ND 0.3 101.8
48 h 65.1 36.8 ND ND 0.6 102.5

1 NA = Not Applicable

2 ND = Not Detected (<0.1%)
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Table A7.2.1-4: Percentof Parentand Metabolites Detected in the Soil Extracts—Preliminary Study

Dose/Sample Percentof Applied
nfsireEl Parent Unknown A Unknown B Unknown C Polar Material
5ug/g
Oh 91.1 7.8 ND ND ND
8h 39.7 21.9 ND 4.8 10.1
24 h 4.7 12.0 53 10.2 23.6
48 h 35 11.0 8.4 147 22.5
10 pg/g
Oh 94.8 6.6 ND ND ND
8h 273 19.3 31 59 12.8
24 h 111 195 4.5 9.3 19.7
48 h 31 124 7.3 117 25.8
20 pg/g
Oh 944 4.2 ND ND ND
8h 48.3 16.6 ND 4.3 8.9
24 h 15.8 22.9 3.2 8.3 17.2
48 h 4.3 15.9 5.2 118 23.6

Table A7.2.1-5: Distribution of Applied Radioactivity from “C-BIT Treated Non-Sterile and Sterilized
Soils—Main Test

Percentof Applied Activity?
Sample . . Volatile
el | PrEnet | S | e | omgane: | neoHTrp | Recoery
Non-Sterile Soil

O hours 99.4 NA3 25 NA NA 101.8
2 hours 88.2 NA 14.8 ND? ND 103.0
4 hours 84.6 NA 21.7 ND ND 106.3
8 hours 75.3 NA 25.8 ND 0.1 101.2

1 day 67.5 NA 32.8 ND 0.4 100.7
14 days 48.3 33 41.1 ND 9.4 102.1
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30 days 434 4.8 41.2 ND 12.3 101.7

61 days 15.6 6.8 44.3 ND 32.8 99.4

100 days 8.3 4.0 455 ND 40.2 97.9
SterilizedSoil

1 Day 96.7 NA 6.3 ND ND 103.0

100 days 32.3 3.7 67.1 ND 0.3 103.3

t Average of duplicate samples
2 paraffin in xylene and ethanediol traps combined.
® NA = not applicable; ND = not detected

Table A7.2.1-6: Percent of Parent and Metabolites Detected in Non-Sterile and Sterile Soil Extracts—
Main Study.

Percent of Applied “C-Activity*
Sample
Interval Parent Unknown A | Unknown B | Unknown C | Unknown D Pola_r
Material
Non-Sterile Soils
0 hours 92.0 6.1 ND? ND ND ND
2 hours 60.3 17.0 ND 2.2 ND 6.3
4 hours 51.6 18.7 0.5 2.7 ND 79
8 hours 335 22.8 2.1 4.6 ND 9.8
1 day 12.6 22.6 41 8.1 ND 175
14 days 0.4 1.6 4.6 5.4 6.3 25.8
30 days 0.5 0.8 (0.8)° 3.7 (0.9) 6.2 (0.2) 4.2 (0.6) 26.4 (1.6)
61 days ND ND (1.0) 1.8 (1.5 14 (0.3) 2.9 (0.6) 7.1(25)
100 days ND 1.6 11 ND 0.9 4.2
SterilizedSoil
Percent of Applied *C-Activity!
Sample PP Yy
Interval -
Parent Unknown A | Unknown B | Unknown C Polar Material
1day 88.1 7.4 ND ND ND
100 days 1.3 4.2 3.0 4.7 14.4

* Average of duplicate samples

2 ND = not detected

% Values in parenthesis are quantitation from a second extraction procedure (acetonitrile:1% ammonia (1:3).
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Table A7.2.1-7: Nature and Extent of Bound Resiudes from Day 100 Non-Sterile Soil Samples

Percent of Applied Activity
Fraction
Flask D17 Flask D18 Awerage

Original Residue 43.1 47.8 455

NaOH Hydrolysis 29.4 30.8 30.1
Fulvic Acid (acid soluble) 16.2 17.7 17.0
Humic Acid (acid insoluble) 118 119 119
Humin (NaOH insoluble) 16.6 16.9 16.8

Total Extracted Bound Residue 44.6 46.5 45.6

Figure A7.2.1-1: Metabolites in Non-Sterile Soil as aPPercentage of Applied Activity*

Percent of Metabolites in Non-Sterile Soil

N
a1
1

N
o
- 1

--==- Unknown A
—— Unknown B
—— Unknown C
---x-- Unknown D
—e— Polar Mat'l

10

Percent of Applied Activity
[
a1

(2]
L

Time (Days

! The percent applied is the sum of both the primary extraction (acetonitrile:1% ammonia (1:1)) and secondary extraction (acetonitrile:1%
ammonia (1:3)).
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Figure A7.2.1-2: Metabolic Pathway for BIT in Soil
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Reference

Data protection

e Dataowner

e Criteria for data
protection

Guideline study

GLP

Deviations

Test
mat
erial

General information

Labelled test material
(Lot/Batch number;

purity)

Unlabelled testmaterial
(Lot/Batch number;
purity, description)

Reference items

Official
o REFERENCE use only

(2020a) 1,2-Benzisothiazol-3(2H)-one — Route and Rate of
Degradation of [14C]-1,2-Benzisothiazol-3(2H)-one in Four Soils under

Aerobic_ Conditions.

. ]
GLP, non-published, 20 December 2018, Amended 28 January 2020.

Yes

Laboratorios Miret, S.A., LANXESS Deutschland GmbH, Lonza Ltd,
Specialty Electronic Materials Switzerland GmbH (former The Dow
Chemical Company), Thor GmbH, Troy Chemical Company BV

Data on existing a.s. submitted for first entry into the European list of
approved biocidal active substance

e GUIDELINES AND QUALITY ASSURANCE

Yes

(OECD Guideline 307 (Adopted 24" April 2002)
OPPTS 835.4100, US EPA, October 2008)

Yes
No

e MATERIALS AND METHODS

Test substancedetails are summarised below

1,2-Benzisothiazol-3(2H)-one; CAS number: 2634-33-5; Molecular
formula: C;HsNOS; Molecularweight: 151.19 g/mol

1,2-[ring-U-“C]Benzisothiazol-3(2H)-one (thereafter referred to as
[*“C]Benzisothiazolone); (CFQ43104; radiochemical purity: 96.6%)

1,2-Benzisothiazol-3(2H)-one; (MKBZ4459V; purity: 99.3%; white to
yellowand faint beige to beige powder)

MET1 (R1): Hydroxy-1,2-benzisothiazolin-3-one

MET2 (R2): 1,2-Benzisothiazolin-3-one-1-oxide

MET3 (R3): Dihydroxy-1,2-benzisothiazolin-3-one

MET4 (R4): o-Sulphobenzamide (sodiumsalt)

MET7 (R7): N-(4-amino-4-hydroxy-buta-1,3-dienyl)-benzamide
Saccharin (R8): 1,2-Benzisothiazolin-3-one-1-dioxide
2-Sulphanylbenzamide (R9)

2-Sulphobenzoic acid hydrate (R11)
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o Stability Stability was determined beforeand afterapplication. Test substance
was stable during the application procedure.

e Composition of Product Not relevant as active substancewas tested
Testsystem Laboratory test

o Selection oftestsystem Fourfield fresh soiltypes were selected to evaluate therouteandrate of
degradation of the test substance in the environment.

¢ Soil type and Fourstandard representative fresh field soils with awide range of soil
preparation properties were used: Soil I: Speyer 2.4 (loam), Soil II: Speyer 5M
(sandy loam), Soil IlI: RefeSol 02-A (silt loam) and Soil IV: RefeSol
04-A (loamy sand). Soils were characterised for particle size
distribution, moisture content at water holding capacity and pF 2, pH,
% organic matter and cation exchange capacity. Details are given in
Table A7.2.1/01-1. Bioactive soils were conditioned to room
temperature forapprox 6-8 days prior to application. Sterile soils were
sterilised by gamma radiation. Moisture content was adjusted to pF 2,
controlled during incubationand adjusted if necessary.

o Determination Forbioactive soilthe microbial biomass was determined before during
microbial biomass and at the end of incubation according to the fumigation extraction
method by Vance, Brookes and Jenkinson.

; i The test was performed under aerobic conditions in the dark in an
* Boerimental conditions air-conditioned roomat a temperature 0f20.8+ 0.2°C and 20.9 + 0.2°C
and a soil moisture content of pF 2. Samples are equipped with a
trapping systemincluding a safety trap and two absorption traps for
organic volatilesand COs..

Treatment and sampling Soil samples 0f 100 g (equivalent dry weight) were treated with 50 pg
test substancewhich is equivalent toan initial concentration of 0.5 mg
perkg dry soilequivalent. Duplicate samples were taken forextraction
and analysed after 0.00, 0.04, 0.08, 0.17, 0.33, 1.0, 2.1, 4, 7, 14, 28, 56,
91 (Soils I-11 only) and 120 (Soil IV only) days of incubation for
bioactive soils and after 0.00, ~1, 13, 28, 91 (Soils I-1ll only) and
120 (Soil IV only) days of incubation for sterile soils.

Extraction Soils were extracted four times with acetonitrile, acetonitrile/water
(4:1, v:v), acetonitrile/water (1:1, v:v) and acetonitrile/0.1 hydrochloric
acid (1.1, v:v). Soxhlet extraction using acetonitrile/water/32%
hydrochloric acid (80:20:0.1, v:v:v) was performed if >10% AR
remained non-extracted in the samples after the first four extraction
steps. Ifnon-extractable radioactivity is still>10% AR harsh extraction
under reflux conditions followed by organic matter fractionation was
performed.

Analytical method Radioactivity contained in solutions was measured by liquid scintillation
counting (LSC). Volumes of extracts were determined and dispensed
aliquots were assayed in duplicate. The quantity of radioactivity was
determined using a calibrated Packard liquid scintillation counter
equipped with DPM and luminescence options. Non-extractable
radioactivity remaining within the soils was determined after
combustionby LSCand volatile radioactivity in the trappingsolutions
were also analysed by LSC. For identification radioactivecomponents
were compared with reference standards by co-chromatography.
Aliquots fromextracts were mixed with solutions of reference items and
the mixtures injected to the HPLC system. Mass spectrometry (M S) was
used to confirm the identification of major metabolites performed by
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co-chromatography with reference standards and to identify
metabolite(s) for which no reference standard was available.

e RESULTS

Analytical results Total mean recovery of radioactivity during the incubation period
accounted for 97.6 £2.9,96.8 £ 3.4, 96.7 £ 3.4 and 94.9 + 3.0% AR for
four bioactive soils respectively. The corresponding values for the
sterile soils were 98.0 £0.8,97.7+1.0,97.4+ 1.1 and 97.1 + 3.4% AR.
The mean amount of extractable radioactivity at roomtemperature at
0.00 DAT was 66.7, 83.1, 79.6 and 90.3% AR in the bioactive soils
respectively, and 70.9, 91.6, 88.0 and 91.9% AR in the sterile soils,
respectively. Thereafter, it decreased to 2.8, 2.4, 5.7 and 11.4% AR in
the bioactivesails, respectively,andto 59.1,62.5, 61.3 and 43.4% AR
in the sterile soils, respectively. Soxhlet extraction was performed forall
soil samples except 3samples where the extractable radioactivity was
below >90% AR after extractions at room temperature. The mean
amount of radioactivity extractable with Soxhlet extraction reached a
maximum of 5.6, 5.9, 7.5 and 6.0% AR for bioactive soils, and a
maximum of 7.2, 5.6, 5.5 and 7.8% AR for sterile soils, respectively.
Non-extractable residues increased from27.6, 10.3, 13.0 and 6.9% AR
on 0.00 DAT to maximum levels of 52.0, 42.9, 44.6 and 45.6% AR on
56 DAT respectively for bioactive soils tested, and from 20.3, 5.8, 8.1
and 4.8% AR on 0.00 DAT to maximum levels of 40.7, 37.7, 36.4 and
47.0% AR on 13-28 DAT, respectively, forthe four sterile soils tested.
Attheendofincubation, amounts were 48.6, 39.9, 43.2 and 41.9% AR
respectively for the four bioactive soils and 36.2, 33.1, 31.3 and
41.8% AR, respectively, for the four sterile soils tested. The
mineralisation of [14C]Benzisothiazolone was extensive and carbon
dioxide reached a maximum of 47.9, 56.2, 46.1 and 39.9% AR at the
end of incubation in bioactivesoils. Harsh extraction ofbioactive soil
samples from56 DAT under reflux conditions further released5.7, 3.7,
7.3 and 5.7% AR, proving that only small amounts might become
bioavailable in addition. Mineralisationin sterile soils was negligible.
No other organic volatiles exceed 0.1% AR over the study duration.
Determination of the microbial biomass showed that the soils were
viable throughout the incubation period.

Degradation and In the bioactive soils, up to six major degradation products were
transformations detected with maximum occurrences of 29.4 (MET2), 8.2 (M5), 16.9
(M8), 45.0 (M6 and M6b; could not sufficiently separated by HPLC),
and 21.1% (M9) AR. MET 2, M5, M8 and M6b were confirmed to be
1,2-Benzisothiazolin-3-one-1-oxide, Saccharin, 2-Sulphanyl benzamid e
and 2-Sulphobenzoic acid. M6 was proposed to be 2-Sulpha-
moylbenzoic acid and M9 to be 2-Aminosulphinylbenzoic acid.
[““C]Benzisothiazolonedegraded in the bioactivesoils with DTso values
between 0.02and 0.24 days,and DTy values <0.80days based on the
SFO kinetic model (please refer to Table A7.2.1/01-1). In the sterile
soils, the degradation was only slightly slower with DTsvalues of 0.4

t0 0.7 days,and DTgo values <2.45 days.

e APPLICANT'S SUMMARY AND CONCLUSION

Materials and methods The degradation of [**C]Benzisothiazolonewas performed according to
the Regulation (EU) No 528/2012 and the OECD Guideline 307 (2002)
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and the US EPA Guideline OPPTS 835.4100 (2008).
[*“C]Benzisothiazolonewas applied to foursoils and incubated under
aerobic conditions at a temperature of 20.8 + 0.2°C and 20.9 £ 0.2°C
and asoilmoisture content of pF2 in the dark for up to 120 days.

Results anddiscussion Mineralization of [*C]Benzisothiazolone was extensive in bioactive
soils and carbon dioxide released reached a maximum of 47.9, 56.2,
46.1 and 39.9% AR at the end of incubation in four soils tested,
respectively. Mineralization of [**C]Benzisothiazolone in sterile soils
was negligible and did not exceed 0.4% AR. [**C]Benzisothiazolone
degraded via oxidation to 1,2-Benzisothiazolin-3-one-1-oxide (MET?2)
and furtherto Saccharin (M5). Two other degradation products M6 and
M9were observed, which were proposedto be 2-Sulphamoylbenzoic
acid and 2-Aminosulphinyl-benzoic acid. M6and M9were presumably
formed by opening of the thiazolinone ring. Further oxidation or
hydrolysis formed 2-Sulphobenzoic acid (M6b). Additionally, the
transientmetabolite 2-Sulphanyl benzamide (M8) was quickly oxidis ed
to 2-Sulphobenzoic acid. Non-extractable residues increased to
maximum levels of 52.0, 42.9, 44.6 and 45.6% AR on 56 DAT
respectively for foursoils tested.

Conclusion [*“C]Benzisothiazolone degraded in soil with half-lives ranging from
0.02 to 0.24 days,and DTe values <0.80 days. [**C]Benzisothiazolone
degrades under formation of 1,2-Benzisothiazolin-3-one-1-oxide
(MET2), Saccharin (M5), M6, M9, 2-Sulphobenzoic acid (M6b), and
the transient metabolite 2-Sulphanyl benzamide (M8) with ultimate
formation of boundresidues and COs.

o Reliability 1

e Deficiencies No
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EVALUATION BY COMPETENT AUTHORITIES

Date

19/08/2021

Materials and Methods

Applicant’s versionis adopted. The degradation of [14C]Benzisothiazolone was
performed according to the Regulation (EU) No 528/2012 and the OECD
Guideline 307 (2002) and the US EPA Guideline OPPTS 835.4100 (2008).

Fourstandard representative fresh field soils with a wide range of soil properties
were used: Soil I: Speyer 2.4 (loam), Soil II: Speyer 5M (sandy loam), Soil IlI:
RefeSol 02-A (silt loam) and Soil IV: RefeSol 04-A (loamy sand).

Sampling was done after 0.00, 0.04, 0.08, 0.17, 0.33, 1.0, 2.1, 4, 7, 14, 28, 56, 91
(Soils I-111 only)and 120 (Soil IV only) days of incubation for bioactive soils and
after 0.00, ~1, 13, 28, 91 (Soils I-1ll only) and 120 (Soil IV only) days of
incubation for sterile soils.

The soils were applied at threetime-points with application solution #1, #2 and #3
on March 20, 2018, March 22, 2018 and April 26, 2018 respectively. On each
application day, prior to, duringandafter application, identical aliquots (i.e. 1000
pl) of the usedapplication solutionwere diluted to 20 mL with water.

The required recovery of radioactivity (90-110% AR) was achieved for all
samples with an exception of four replicates frombioactivesoils (intervals of 7,
14 and 28 DAT; Table 3 to Table 6). Forthese fourreplicates, it can be assumed
that the loss of radioactivity occurred in trapping of radiolabelled carbon dioxide,
as might be noted from the lower levels of 14CO2 found in these samples in
comparison to corresponding other replicates, and intervals before and after.
Therefore, the results obtained from HPLC analysis of these replicates are
considered acceptable, and have notbeenexcluded fromthe kinetic evaluation.
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Results anddiscussion The applicant’s versionis acceptable with the following remarks:

Total mean recovery of radioactivity during the incubation periodaccounted for
97.6 +£29,96.8 £ 3.4, 96.7 £ 3.4 and 94.9 + 3.0% of applied radioactivity (AR)
for fourbioactive soils respectively. The corresponding values for the sterile soils
were 98.0 £ 0.8, 97.7 £ 1.0, 974 + 11 and 97.1 =+ 3.4% AR. The required
recovery of radioactivity (90-110% AR) was achieved for all samples with an
exception of four replicates frombioactive soils (intervals of 7,14 and 28 DAT.
Forthese four replicates, it can be assumed that the loss of radioactivity occurred
in trapping of radiolabelled carbon dioxide, as might be noted fromthe lower
levels of 14C0O2 found in these samples in comparison to corresponding other
replicates, and intervals before and after.

BIT disappears veryfast in everysoiland the numberofdatapoints before the
DT50 is limited. In addition DT50 values presented in this summary are not
adequate because:

e Values presented in table Table A7.2.1/01- 18 correspondonly to parent.
Metabolites were not considered in the parent’s DT50 calculation and
they should be consideredas indicated Generic guidance for Estimating
Persistenceand Degradation Kinetics fromEnvironmental Fate Studies
on Pesticides in EU Registration (FOCUS Kinetics Guidance)

e Dataissuessuch astime zero samples orvalues below the quantification
and detection limit were not adequately considered for DT50
calculations.

Nevertheless, theapplicants have presented a document: “Determinationof rates
of decline for 1,2-Benzisothiazol-3(2H)-one and its metabolites in soilaccording
to FOCUS Kinetics Guidance” written by Dr. A. Mamouni, Dr. T. Jarvis & V.
Montesano where all these aspects were adequately considered.

The procedure followed for kinetic assessment has beenthe following:

The data were fitted directly using CAKE V. 3.3 using the Application Preferences
FOCUS Cuideline and the Iteratively Reweighted Least Squares (IRLS) fitting
option. The optimisationwas conducted as follows:

. First, the parent compartment was fitted, without any reference to
the metabolite.
. Then the metabolite compartmentwas fitted, with the parameters for

the parent calculated in the first step fixed (and therefore not
increasingthe complexity of the optimisation).
. Finally, both compartments were fitted, usingthe results of step2as

a startingpoint. This step is complex(with all parameters free) but
started fromnear the optimum.

Metabolites were fitted in the stepwise procedure indicated by the guidance
(FOCUS, 2014). Parent data were fitted with the parent best-fit model, the
parameters were fixed for the metabolite fitting stepand, finally, the parameters
were un-fixed for a re-fit. For the kinetic fit, parent BIT was assumedto degrade
accordingto the metabolismscheme as presentedin Figure 1 and 2, next. This
pathway showed to givethe best fit for the metabolites in all soils.
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Figure 2. Simplified metabolic pathway used for metabolite kinetics
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The first step of degradation of the parent compound was observed to be the
oxidation of sulphur to formthe 1,2-benzisothiazolin-3-one-1-oxide metabolite
(MET?2), followed by a further oxidation step to form saccharin (M5) and/or
opening of the thiazolinone ring leading to several metabolites such as the 2-
sulphamoylbenzoic acid metabolite (M6), and the transient 2-aminosulphinyl-
benzoic acid metabolite (M9). The ultimate oxidation/hydrolysis products were
identified as 2-sulphobenzoic acid (M6b), which is rapidly mineralized, and the
minor metabolite o-sulphobenzamide MET4 (detected in sterile soils only).
Additionally, the transient 2-sulphanyl benzamide metabolite (M8) was observed,
and it was quickly oxidised underthe incubation conditionsto 2-sulphobenzoic
acid.

Major degradants include 1,2-benzisothiazolin-3-one-1-oxide (met 2, max
average 23.1% of AR across the 4 soils). MET-2 is an intermediate metabolite
with unclear structure, butit degrades rapidly to saccharin. Saccharin (7.8% AR
across the three soils were it was found)%), 2-sulphanyl benzamide (M8)
(10.52%), 2-aminosulphinylbenzoic acid (M9) (14.1%), Metabolite 6 (whose
chemical structure could not be identified, 40.55% including M6b). Metabolite
M19 did not exceed 5% in the non-sterile soils and reached the maximum of4.9%
AR. M9 is a transient metabolite which is further rapidly degraded to M6. M8
also degraded very fast, as wellas saccharin and 1,2-benzisothiazolin-3-one-1-
oxide.

Formation fractions of the different metabolites were: 0.31 for metabolite 2 (from
parent), 0.88 for metabolite 6 (including M6b) (from parent and from met 2),
0.366 for met 5 or saccharin (from met 2) and 0.046 for M19 (see also the
transformation pathway above).

Several other unidentified metabolites were found in bioactivesoils,but none of
them at levels >10% AR at a single sampling event, or >5% AR at two
consecutive samplingintervals
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All metabolises bat MET4 were found in bioactve and stenle soils; MET4 was found in sserle soils caly
[Piskorski, 20204
Seocnares of menbolites M§, MO and M19 were tentatively proposed based on the LC-MS smacnare elacidaton
and chromaropraphic behaviour ealy [Piskorski, 2020a]; likely smacnires of Md and 300 are pives on page &
Fordetermining the best model aspects suchas visual fit, chi square and t-test
were considered for goodness of fit.
The values reported for parentalone are:
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Table 6: Summary of BIT kinetics in soil caleulated with parent only under aerobic
soil conditions
Laboratory sody: Parent (non-sterile conditions) | Trigger (T) and modelling (ML) endpoints
Soill Kimefic Mo Parameter 12 be-error Prob=t Lower Upper DT |[dayz] DT
made] (B KL k2, & I 1 [days]
g th, o f) vismal fit
Sell SFO 043 k=397 52 1.8E-19 36.3 705 0.01 0.04
(T & M) Very good
FOMC 043 p=1002 35 or. 048 191 0.004/0.009% 0.020
f=00004875 WVery good or. -0.003 0013 oot reliable nat
reliable
DFOR [ A 11 1.8E-19 640 T6.07 nd od
E2=0.3004 WVery good 0.27 -0.80 14 not reliable nat
g=0.0823 oI 097 0499 reliable
el  SFO 038 k3212 99 14E-10 4 358 0.02 0.07
I () Wery good
FOMC 241 32 or 102 20 0.02/0.03% 0.0
(T WVery good oI 0014 0.04
DFOP [EN] 43 19E-05 3094 50.9 0.0270.11* 0.09
Very zood 0.039 -0.84 1348 oot reliable nat
or. 0.60 102 reliable
Sel  SFO 814 81 31E-02 4007 ila4 0.02 0.05
I AL Very g
FOMC 023 38 or. 084 179 0010024 0.05
Ty WVery 2 DI 0003 0.02
DFOP 013 32 6.6E-02 4828 50.0 0.01/0.52* nd
Very good 008 048 317 oot reliable nat
oI 004 0493 reliable
Sell  SFO 243 173 1L3E05 443 2o 0.10 0.33
/ Acceptable
FOMC 035 53 or 031 0.9g 005027+ 0.88
WVery good oI 0.03 007
DFOP 042 35 0.004 1330 T1.66 0.05/0.25* 0.02
(T&AD) Wery zond LIE-14 163 i
or 033 as5e
* slow phase
** DTe03.32
BT =mot relevant.
nd= mot detarmined
Bold: optizmes ft' T= Triggar ' M = Moedsllng
Prob =t Pvalue fom the t-best [accepiability criteria P < 0.03)
CL confidence imterval (9533)
Once the best model for parent was determined, metabolites fitting was done
starting from the best parent fit. SFO was considered enough for metabolites
fitting.
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The next table shows parentresults when all metabolites are includedin Cake
iteration process.

Soil Kinetic | Parameter | Chi- T test DT50 DT90
model (k, k1,k2, | square
for k3, g
parent
| SFO 62.89 5.26 1.38E- | 0.01 0.004
29
Il FOMC | Alpha 3.65 N/A 0.0157 0.09
=1.452 0.0993/3.32
Beta: =0.03
0.025
I FOMC | Alpha: 3.56 N/A 0.00823 0.06
1.308 0.0567/3.32
Beta: =0.017
0.01178
v DFOP K1: 41.23 | 3.64 8.93E- [ Overall: 0.656
K2: 2.5 6 0.056
8.1E- DT50K1:
10 0.0168
DT50k2:
0.27

The results are similar to the DT50s obtained with parent alone, eCA considers
this is agood indication of good adjustment.

eCA notes thatthatdueto the rapid disappearanceof BIT, the number of data
points before the DT50 occurs is limited in three of the soils, in fact only the
initial value was measuredas the following graphs show.

Soil I
Observations and Fitted Model:

100

Concentration (%)

40-]

0 ] ] ]
0 02 04 06 08 1

Time (days)

B Observations —— Fit
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Soil 1l
Observations and Fitted Model:
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Soil IV
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This was consideredas an uncertainty to the calculated DT50s forsoils I, Il and
I1l. Forthis reason, eCA considered it adequateto use theworstcase (loamy sand)
DT50 = 0.27 days or 0.54 at 12°C for risk assessment, also becausesoil IV is the
case where more data points (3) exist before the DT50. This DT50 is the result of
modelling the best parent fit for soil IV Refe Sol 04-A (loamy sand) which is
DFOP, with the metabolites found in this soil.

In soil, among the relevant metabolites, the highest DT50 corresponds to
metabolite M6. The rate of degradation of M6 metabolite (including M6éb fraction
and the transient metabolite M9) was much slower when compared to the parent
compound. DT50values ranging from21.5 to 46.3 days were calculated (43.8and
94 days at 12°C and 62.14 geomean at 12°C). MET2 metabolite, which was
shown to be rapidly formed from the parent compound, was very rapidly
degraded in all soils with DT50 values ranging from 0.3 to maximum 2.3 (slow
phase) days. Saccharin and M19 metabolites showed also acceptable fits and were
degraded with DT50 values ranging from 6.3 (12.6) to 10.3 (20.6), and 2.0 (4) to
23.2 (46.4 at 12°C) days, respectively. Due to therapid degradationand the lack
of sufficient data points, no kinetics can be calculated for metabolites M8and M9,

Formetabolites risk assessment eCA considers it relevant to assess metabolite 6.
This metabolite has a DT50 in soil of 62.14 at 12°C (geomean) and a predicted
koc =10 L/kg and is aconcern in caseof direct releases to soil, which occur in
the paint and coatings scenario. The other metabolites of BIT are less toxic than
the parent substance and show a potential for rapid degradation in the
environment. In addition, they donot show a potential for bioaccumulation.

Mineralization of [14]Benzisothiazolinone was extensive and carbon dioxide
released reached a maximum of 47.9, 56.2, 46.1 and 39.9% AR at the end of
incubationin foursoils tested, respectively. In the sterile soils, the mineralization
of BIT was negligible and did not exceed 0.4% AR in all soils tested. For the
bioactive soils, the mean amountof non-extractable residues increased from27.6,
10.3, 13.0 and 6.9% AR on 0 DAT to maximum levels of 52.0, 42.9, 44.6 and
45.6% AR on 56 DAT respectively forfoursoils tested. At the end ofincubation,
the amounts were 48.6, 39.9, 43.2 and 41.9% AR respectively for four soils
tested.

Conclusion

eCA considersthe study andanalysis provided by the applicant valid. The test
was done according to Guidelines. The required recovery of radioactivity (90-
110% AR) was achievedforall samples with an exception of four replicates from
bioactive soils (intervals of 7, 14 and 28 DAT). Forthese four replicates, it can be
assumedthat theloss of radioactivity occurred in trapping of radiolabelled carbon
dioxide, as might be noted fromthe lower levels of 14CO2 found in these samples
in comparisonto corresponding other replicates, and intervals before and after.

Due to the rapid disappearance of BIT, the number of data points before the DT50
occurs is limited in three of the soils, in fact only theinitial value was meas ured.
This adds uncertainty to the calculated DT50s for thesethree soils (soil I, 11 and
II). For this reason, eCAs considers it adequate to use the worst case (loamy
sand) DT50=0.27 days or 0.54 at 12°C for risk assessmentalso becausesoil IV is
the case where more datapoints (3) exist before the DT50. A DT50 = 62.14 d will
be considered for metabolite 6.

Reliability

1
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Aerobic degradation in soil, initial study

Acceptability

acceptable
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Section A7.2.1/01

Annex Point 1A,
VIl4, XI1.1.1

Aerobic degradation in soil, initial study

Table A7.2.1/01-2:

Testsoils used

Parameters Soil | Soil 11 Soil 111 Soil IV
Speyer 2.4 Speyer 5M | RefeSol 02-A | RefeSol 04-A
Site location I S N |
I I I I
Batch I I I [
Sampling date 19.01.2018 19.01.2018 11.01.2018 11.01.2018
Sampling depth (cm) Approx. 0-20 | Approx. 0-20 0-25 0-25
Soil characteristics*
- pH (0.01 M CaCl) 7.4+0.1 7.3x0.1 6.54 5.11
- Organic carbon (%) 2.04+0.17 1.01£0.09 1.04 3.04
- Nitrogen content (%) 0.22+0.01 0.13+£0.01 1.20 1.76
- Cation exchange capacity 265+155 | 157+5.3 40.60 41.20
(meq/100 g soil)
- C/N Ratio** 9.3 7.77 0.87 1.73
- Organic matter (OM %)*** 3.52 1.74 1.79 5.24
- Weight per volume (g/)* 1251+ 39 1221+£72 Not available | Not available
Soil type (USDA [7])* Loam Sandy loam Silt loam Loamy sand
Particle size analysis (mm)*
<0.002 (clay) % 26.6 £0.7 11.2+0.8 15.8 6.5
0.002-0.05 (silt) % 41.2+1.3 29.8+1.2 80.1 12.2
>0.05 (sand) % 323+14 59.0+1.6 4.1 81.2
Soil water content (g water/100
g soil)
at pF 1.0 (WHC)* 446 £2.2 41.6+2.6 47.1 34.6
at pF 2.0%*** 28.1 19.6 35.8 7.7
Biomass
Start_of incubation (mg C/100 g 74,28 99 52 26.57 17.69
dry soil)
Start of incubation (% OC) 3.6 2.2 2.6 0.6
During incubation (mg C/100 g 71.20 30.17 20.27 10.92
dry soil)
During incubation (% OC) 3.5 3.0 1.9 0.4
End of incubation (mg C/100 g 60.46 20.94 15.68 14.39
dry soil)
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Parameters Soil Soil 11 Soil 111 Soil IV
Speyer 2.4 Speyer 5M | RefeSol 02-A | RefeSol 04-A
End of incubation (% OC) 3.0 2.1 1.5 0.5

*

Mean values of different batch analyses + standard deviations given by LUFA, 67346 Speyer,

Germany (Soil I and 11; GLP) or by the I

**

* kKX
*kk*k
OcC:
WHC:

Table A7.2.1/01-3:

C/N ratio =% organic carbon / % nitrogen content
%0OM = 1.724 x % organic carbon
Determined under GLP by
Organic carbon

water holding capacity

Material balance inSoil | (Speyer 2.4); bioactive soil incubated at 20°C

sampling Extractables | Extractables Total uco, o?gtgf\irc Bound Material
times (RT) (Soxhlet) | Extractables volatiles residues balance
(days) . —
[% applied radioactivity]

0.00 66.7 3.0 69.7 na na 27.6 97.3

0.04 54.2 5.6 59.8 <0.1 <0.1 37.6 97.4

0.08 53.0 4.4 57.4 <0.1 <0.1 38.8 96.2

0.17 534 34 56.8 <0.1 <0.1 411 97.9

0.33 53.6 3.2 56.8 0.2 <0.1 37.3 94.3

1.0 53.3 35 56.8 18 <0.1 40.2 98.8

2.1 49.3 2.3 51.6 4.0 <0.1 439 994

4 47.6 24 50.0 6.7 <0.1 414 98.1

7 429 2.3 45.2 9.2 <0.1 429 974

14 342 2.3 36.6 16.7 <0.1 45.3 98.6

28 19.5 13 20.8 23.0 <0.1 48.7 925

56 5.2 14 6.6 42.8 <0.1 52.0 101.4

91 2.8 0.8 3.6 479 <0.1 48.6 100.1

na:notanalysed

Table A7.2.1/01-4:

Material balance in Soil Il (Speyer 5M); bioactive soil incubatedat 20°C

Sampling | EXtractables | Extractables Total 1CO, o(r)gtgf]irc Bound Material
times (RT) (Soxhlet) [ Extractables wolatiles residues balance
(days) : ——

[% applied radioactivity]
0.00 83.0 3.8 86.8 na na 10.3 97.1
0.04 61.6 5.6 67.2 <0.1 <0.1 28.4 95.6
0.08 57.6 5.9 63.6 <0.1 <0.1 334 97.0
0.17 55.8 4.6 60.4 <0.1 <0.1 37.4 97.9
0.33 57.5 4.1 61.6 0.4 <0.1 34.7 96.7
1.0 59.0 3.3 62.3 11 <0.1 31.6 94.9
2.1 57.7 2.7 60.4 5.7 <0.1 34.2 100.3
4 53.9 2.2 56.1 7.6 <0.1 31.8 95.5
7 49.7 2.4 52.1 5.6 <0.1 33.7 91.4
14 37.4 2.2 39.6 18.9 <0.1 36.9 95.4
28 24.7 1.6 26.3 34.9 <0.1 39.3 100.5
56 75 1.6 9.0 44.7 <0.1 429 96.7
91 2.4 1.2 3.6 56.2 <0.1 39.9 99.6
na:notanalysed
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Table A7.2.1/01-5:

Material balance inSoil 1ll (RefeSol 02-A); bioactive soil incubated at 20°C

Sampling Extractables | Extractables Total 1O, o?gtgﬁirc Bound Material
times (RT) (Soxhlet) [ Extractables volatiles residues balance
(days) —L L
[% applied radioactivity]

0.00 79.6 29 82.5 na na 13.0 95.5
0.04 59.5 6.4 66.0 <0.1 <0.1 320 98.0
0.08 56.5 7.5 64.1 <0.1 <0.1 329 97.0
0.17 56.7 4.9 61.6 <0.1 <0.1 36.4 98.0
0.33 56.3 6.3 62.6 04 <0.1 4.1 97.1
1.0 53.8 44 58.2 2.4 <0.1 37.0 97.7
2.1 51.0 4.0 55.0 45 <0.1 38.9 984
4 48.6 4.1 52.7 5.9 <0.1 384 97.0
7 45.7 4.0 49.6 8.1 <0.1 40.1 97.8
14 37.7 4.3 42.0 11.6 <0.1 40.3 93.9
28 26.7 4.6 313 19.9 <0.1 37.2 88.4
56 12.6 3.6 16.2 39.2 <0.1 44.6 100.0
91 5.7 3.0 8.7 46.1 <0.1 432 98.0

na:notanalysed

Table A7.2.1/01-6:

Material balance in Soil IV (RefeSol 04-A); bioactiwe soil incubated at 20°C

Sampling | Extractables | Extractables | Total 1Co, o?gtggirc Bound | Material
times (RT) (Soxhlet) | Extractables wolatiles | residues balance
(days) , ——-
[% applied radioactivity]

0.00 90.3 na 90.3 na na 6.9 97.2
0.04 78.6 2.2 80.8 <0.1 <0.1 16.0 96.9
0.08 74.3 4.7 79.0 <0.1 <0.1 16.7 95.7
0.17 68.4 5.8 74.2 <0.1 <0.1 22.2 96.5
0.33 59.2 6.0 65.2 <0.1 <0.1 28.5 93.8
1.0 54.8 4.3 59.2 04 <0.1 34.2 93.9
2.1 53.7 5.0 58.7 1.0 <0.1 35.0 94.7
4 52.5 5.8 58.3 1.8 <0.1 31.0 911
7 48.3 2.7 51.1 34 <0.1 40.2 94.6
14 45.6 55 51.2 4.2 <0.1 35.5 90.8
28 37.3 4.9 42.3 13.8 <0.1 34.9 91.0
56 25.1 55 30.6 24.1 <0.1 45.6 100.2
91 114 4.6 16.0 39.9 <0.1 41.9 97.7
na:notanalysed
Table A7.2.1/01-7: Material balance inSoil | (Speyer 2.4); sterilesoil incubatedat 20°C

Other .
Sampling Extractables | Extractables Total 1o organic Bound Material
times (RT) (Soxhlet) [ Extractables 2 wolatiles residues balance
(days) . —

[% applied radioactivity]

0.00 90.3 na 90.3 na na 6.9 97.2
0.91 78.6 2.2 80.8 <0.1 <0.1 16.0 96.9
13 74.3 4.7 79.0 <0.1 <0.1 16.7 95.7
28 68.4 5.8 74.2 <0.1 <0.1 22.2 96.5
91 59.2 6.0 65.2 <0.1 <0.1 28.5 93.8
na:notanalysed
Table A7.2.1/01-8: Material balance inSoil 1l (Speyer 5M); sterile soil incubatedat 20°C
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Other

i Extractables | Extractables Total . Bound Material

3 ﬁg? 'ing (RT) (Soxhlet) [ Extractables 1CO, organic residues balance
wolatiles
(days) v ——
[% applied radioactivity]

0.00 91.6 na 91.6 na na 5.8 97.4
0.88 61.3 5.6 66.8 <0.1 <0.1 29.8 96.6
13 55.0 4.2 59.3 <0.1 <0.1 37.7 97.1
28 58.4 33 61.7 0.2 <0.1 36.8 98.6
91 62.5 2.6 65.1 0.4 <0.1 331 98.6

na:notanalysed

Table A7.2.1/01-9:

Material balance inSoil 11l (RefeSol 02-A) sterilesoilincubatedat 20°C

Sampling | Extractables | Extractables Total 14CO, o?gtgf\ir c Bound Material
times (RT) (Soxhlet) | Extractables volatiles residues balance
(days) , —
[% applied radioactivity]

0.00 88.0 14 89.4 na na 8.1 975
0.83 62.5 5.5 68.0 <0.1 <0.1 28.6 96.6
13 55.6 5.2 60.9 <0.1 <0.1 35.9 96.8
28 574 4.7 62.1 0.2 <0.1 364 98.7
91 61.3 4.5 65.8 04 <0.1 313 97.5

na:notanalysed

Table A7.2.1/01-10:

Material balance inSoil IV (RefeSol 04-A); sterile soil incubatedat 20°C

S_ampling Extrzgtables Exgracﬁ?bles ExtTOtaIbI Uco, o?gtgf\ir c Bqtcjjnd I\él:lterial
times (RT) (Soxhlet) ractables volatiles residues ance
(days) , —

[% applied radioactivity]
0.00 91.9 na 91.9 na na 48 96.7
0.83 67.5 31 70.5 <0.1 <0.1 24.5 95.1
13 47.2 6.4 53.7 <0.1 <0.1 46.5 100.3
28 45.8 75 53.3 <0.1 <0.1 47.0 100.4
91 434 7.8 51.3 0.2 <0.1 41.8 93.3
na:notanalysed
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Section A7.2.1/01 Aerobic degradation in soil, initial study

Annex Point I11A,
VIl4, XI.1.1

Table A7.2.1/01-11: Degradation of [**C]Benzisothiazolone andformation of major metabolites in
extracts of bioactive soil samples (Soil I; Speyer 2.4) incubated at 20°C

Benzisothiazolone MET2 M5 M6 (incl. M8 M9
Sampling M6b)
times (days)

[% applied radioactivity]

0.00 46.5 14.9 nd 3.7 45 nd
0.04 7.0 19.3 nd 28.1 2.0 nd
0.08 2.1 8.7 nd 174 1.7 21.1
0.17 13 12.9 nd 35.1 14 nd
0.33 1.6 11.6 2.3 33.3 15 nd
1.0 1.2 2.8 49 38.3 2.1 nd
2.1 0.4 1.3 7.3 36.9 2.0 nd
4 nd nd 6.8 39.0 nd nd
7 0.3 0.4 4.8 375 nd nd
14 nd nd 2.1 30.0 nd nd
28 nd nd nd 179 nd nd
56 0.3 0.2 nd 3.0 nd nd
91 0.2 <LOD nd 0.4 <LOD nd
nd: not detected
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Section A7.2.1/01

Annex Point I11A,
VIl4, XI1.1.1

Aerobic degradation in soil, initial study

Table A7.2.1/01-12: Degradation of [**C]Benzisothiazolone andformation of major metabolites in

extracts of bioactive soil samples (Soil Il; Speyer 5M) incubated at 20°C

. Benzisothiazolone MET2 M5 M6 (incl. M8 M9
Sampling M6hb)
times (days) - 1

[% applied radioactivity]

0.00 54.6 18.9 nd 2.4 10.9 nd
0.04 23.6 22.7 nd 14.0 2.0 nd
0.08 11.0 17.9 nd 18.8 2.9 7.1
0.17 3.9 21.0 nd 26.7 2.7 nd
0.33 2.3 16.4 2.1 31.8 2.1 nd
1.0 1.7 6.9 3.3 40.9 2.0 nd
2.1 12 2.1 7.6 415 nd nd
4 nd nd 8.2 414 nd nd
7 0.6 nd 6.4 420 0.6 nd
14 nd nd 2.0 35.1 nd nd
28 nd nd nd 25.6 nd nd
56 0.4 nd nd 7.3 nd nd
91 0.4 0.3 nd 0.4 0.3 nd
nd: not detected
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Table A7.2.1/01-13:

Degradation of [*4C]Benzisothiazolone andformation of major metabolites in

extracts of bioactive soil samples (Soil lll; RefeSol 02-A) incubated at 20°C

. Benzisothiazolone MET2 M5 M6 (incl. M8 M9
Sampling M6b)
times (days)

[% applied radioactivity]

0.00 47.2 15.4 nd 2.4 16.9 nd
0.04 13.7 21.0 nd 22.1 2.0 nd
0.08 5.6 215 nd 285 2.1 nd
0.17 2.0 19.4 nd 31.6 2.2 nd
0.33 25 15.6 1.9 325 1.7 nd
1.0 1.2 7.0 4.3 35.0 2.4 nd
2.1 1.0 1.8 6.3 35.4 nd nd
4 0.4 nd 7.9 36.2 nd nd
7 nd nd 6.0 35.9 nd nd
14 1.0 nd 2.7 315 nd nd
28 0.8 nd nd 26.4 nd nd
56 0.5 nd nd 11.0 nd nd
91 0.4 0.4 nd 2.1 nd nd
nd: not detected
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Table A7.2.1/01-14:

Degradation of [*4C]Benzisothiazolone andformation of major metabolites in

extracts of bioactive soil samples (Soil IV; RefeSol 04-A) incubated at 20°C

. Benzisothiazolone MET2 M5 M6 (incl. M8 M9
Sampling M6b)
times (days) - -

[% applied radioactivity]

0.00 51.1 29.4 nd nd 9.8 nd
0.04 53.2 22.3 nd 5.3 nd nd
0.08 43.6 215 nd 8.1 5.9 nd
0.17 317 21.3 nd 18.8 nd nd
0.33 19.8 15.0 nd 254 18 nd
1.0 4.9 10.4 nd 375 3.2 nd
2.1 2.8 74 nd 45.0 21 nd
4 25 4.1 nd 435 0.5 nd
7 13 19 nd 417 2.7 nd
14 14 11 nd 39.5 nd nd
28 1.0 0.4 nd 35.0 nd nd
56 11 nd nd 224 nd nd
91 1.2 nd nd 2.6 0.7 nd
nd: not detected
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Table A7.2.1/01-15: Degradation of [**C]Benzisothiazolone andformation of major metabolites in

extracts of sterile soil samples (Soil I; Speyer 2.4) incubated at 20°C

Sampling | Benzisothiazolone| MET2 M5 M6 (incl. M8 M9 M19
times M6b)

(days) [% applied radioactivity]

0.00 62.7 9.4 nd 1.9 nd nd nd
0.91 17.1 28.0 4.8 8.5 nd 1.0 2.7
13 14 nd 20.5 26.2 nd 14 7.2
28 04 nd 2.7 28.1 nd 0.7 6.4
91 nd nd 20.8 29.4 nd 24 7.1
nd: not detected

Table A7.2.1/01-16: Degradation of [**C]Benzisothiazolone andformation of major metabolites in

extracts of sterile soil samples (Soil Il; Speyer 5M) incubated at 20°C

sampling Benzisothiazolone| MET2 M5 M6 (incl. M8 M9 M19
times Méb)

(days) [% applied radioactivity]

0.00 73.7 12.7 nd nd nd 1.6 nd

0.91 19.7 35.6 24 48 nd 1.0 2.0

13 1.8 1.6 7.3 36.9 nd 2.2 6.2

28 1.0 nd 8.7 39.7 nd 1.0 6.9

91 1.0 0.5 9.5 38.6 nd 24 6.8

nd: not detected

Table A7.2.1/01-17: Degradation of Name [**C]Benzisothiazolone andformation of major metabolites

in extracts of sterilesoil samples (Soil lll; RefeSol 02-A) incubated at 20°C

Sampling Benzisothiazolone MET?2 M5 M6 (incl. M8 M9 M19
times M6b)

(days) [% applied radioactivity]

0.00 774 12 nd nd nd nd nd
0.91 19.4 33.8 1.9 7.0 1.7 nd 3.1
13 1.8 2.0 11.4 30.8 1.3 nd 12.0
28 14 nd 12.3 335 nd 0.9 12.0
91 1.3 0.7 14.2 33.2 0.5 1.3 12.3
nd: not detected

Table A7.2.1/01-18:

Degradation of [**C]Benzisothiazolone andformation of major metabolites in
extracts of sterile soil samples (Soil IV; RefeSol 04-A) incubated at 20°C

Sampling | Benzisothiazolone MET2 M5 M6 (incl. M3 M9 M19
times M6b)

(days) [% applied radioactivity]

0.00 77.1 14.8 nd nd nd nd nd
0.91 36.0 23.3 nd 5.1 11 nd 0.9
13 2.8 15.0 15 25.5 0.5 0.5 55
28 2.6 114 15 28.0 0.6 nd 6.6
91 2.4 3.3 2.2 32.4 11 nd 6.9
nd: not detected

Table A7.2.1/01-109: DTso and DTy values of [**C]Benzisothiazolone insoil
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Degradation Kinetics for Bioactive Soils
DT DT X
%0 % Parameter r2 Prob >t
[days] [days] el
Soil Speyer 2.4
Parent (SFO) 0.0151 0.05 k = 46.02 112 0.9955 7.91E-013
a=1.199
Parent (FOMC 0.00763 0.0568 835 | 0.9955 /
arent (FOMC) B = 0.009743 na
k1l =52.76 1.82E-011
Parent (DFOP) 0.0139 0.0509 2 = 0.4687 2.67 0.997 0.1136
Soil Speyer 5M
Parent (SFO) 0.0346 0.115 k= 20.06 9.92 0.9963 1.20E-015
o=2.582
P t(FOMC 0.0307 0.143 7.11 0.9972 /
arent (FOMC) B = 0.09963 na
kl =22.82 4.88E-017
Parent (DFOP) 0.0328 0.128 K2 = 04671 2.14 0.9988 0.01204
Soil RefeSol 02-A
Parent (SFO) 0.0237 0.0787 k=29.25 153 | 0.9941 | 4.95E-017
a=1.539
P t(FOMC 0.0176 0.107 112 0.9949 /
arent (FOMC) 8= 0.03093 e
kli=34 1.16E-016
Parent (DFOP) nd 0.0867 K2 = 0.4603 6.74 | 0.9965 0,03544
Soil RefeSol 04-A
Parent (SFO) 0.24 0.797 k=289 10.8 | 0.9803 | 1.24E-010
=4252
Parent (FOMC) 0.233 0.947 g: 1318 10.8 | 0.9796 n/a
k1 =3.15 1.26E-009
P DFOP 871 . .
arent (DFOP) nd 0.8 K2 = 0.009803 9.35 0.9809 0.3306
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Section A7.2.1/01
AnnexPoint llIA,

Aerobic degradation in soil, initial study

VIlL.4, X11.1.1
Official
1 REFERENCE use only
Reference (2020b): 1,2-Benzisothiazol-3(2H)-one: Confirmation of
Identification of Metabolites from Soil Degradation Studyjll
20170175,
GLP, non-
published, 29 January 2020.
Data protection Yes
1.1.1 Dataowner Laboratorios Miret, S.A., LANXESS Deutschland GmbH, Lonza Ltd,
Specialty Electronic Materials Switzerland GmbH (former The Dow
Chemical Company), Thor GmbH, Troy Chemical Company BV
1.1.2 Criteria for data Data on existing a.s. submitted for first entry into the European list of
protection approved biocidal active substance
2 GUIDELINES AND QUALITY ASSURANCE
Guideline study Yes
(OECD Guideline 307 (Adopted 24™ April 2002)
OPPTS 835.4100, US EPA, October 2008)
GLP Yes
Deviations No
3 MATERIALS AND METHODS
Testmaterial
3.1.1General information  1,2-Benzisothiazol-3(2H)-one; CAS number: 2634-33-5; Molecular
formula: C;HsNOS; Molecularweight: 151.19 g/mol
3.1.2 Labelled test material 1,2-[ring-U-'*C]Benzisothiazol-3(2H)-one (thereafter referred to as
(Lot/Batch number; [*C]Benzisothiazolone); (CFQ43104; radiochemical purity: 96.6%)
purity)
3.1.3Unlabelled test 1,2-Benzisothiazol-3(2H)-one; (MKBZ4459V, purity: 99.3%; white to
material (Lot/Batch Yellowand faintbeige to beige powder)
number; purity,
description)
3.1.4Reference items 1,2-Benzisothiazol-3(2H)-one (R0)
MET1 (R1): Hydroxy-1,2-benzisothiazolin-3-one
MET2 (R2): 1,2-Benzisothiazolin-3-one-1-oxide
MET3 (R3): Dihydroxy-1,2-benzisothiazolin-3-one
MET4 (R4): o-Sulphobenzamide (sodiumsalt)
MET7 (R7): N-(4-amino-4-hydroxy-buta-1,3-dienyl)-benzamide
Saccharin (R8): 1,2-Benzisothiazolin-3-one-1-dioxide
2-Sulphanylbenzamide (R9)
2-Sulphobenzoic acid hydrate (R11)
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Section A7.2.1/01 Aerobic degradation in soil, initial study

AnnexPoint llIA,
Vil4, XIl.1.1

2-Sulphamoylbenzoic acid (R12)

3.1.5 Stability Concentrated soil extracts, generated in the IES study# 20170175 and
treated with [14C]-1,2-Benzisothiazol-3(2H)-one were used for analysis.
Extracts (stored at -20°C) were thawed, centrifuged, and measured by
LSC to determine the radioactive residues content. Storage recovery was
between 85.3and 102.5 %.

Study conduct Concentrated soil extracts were measured by LSC to determine the
radioactive residues content, and then analysed by HPLCto confirmthe
presence of the radioactive fractions to be confirmed. Afterwards, the
samples were re-analysed as applicable by co-chromatography with the
reference item(s) with HPLC-RAD and HPLC-UV, and/or TLC with
phosphorimaging, and/or LC-MS. Nine soil extracts were used for
HPLC co-chromatography with reference itemR12 and two soil extracts
were taken for TLC co-chromatography.

Analytical method Volumes of extracts were determined and dispensed aliquots were
assayedfor radioactivity in duplicate. Thealiquots were added directly
to a known volume of scintillant and assayed by liquid scintillation
counting (LSC). The quantity of radioactivity was determined using a
calibrated Packard liquid scintillation counter equipped with DPM and
luminescence options. Reversed-phase HPLC (RP-HPLC) was used for
chromatographic profiling of the soil extracts. For identification,
radioactive components were compared with reference standards by
co-chromatography. Aliquots fromextracts were mixed with solutions
of reference items and the mixtures injected to the HPLC system.
Additionally, Normal-phase TLC (NP-TLC) was used to confirmthe
HPLC chromatographic profile of sample extracts. Radioactive
components were compared with reference standards by
co-chromatography for theiridentification. The radiolabelled test item
and metabolites were detected usinga phosphorimager, and unlabelled
test item and the reference items were detected using a UV lamp
(254 nm). Mass spectrometry (MS) was usedto confirmthe identity of
reference standards.

4 RESULTS

Storage stability Concentrated soil extracts, generated in the IESstudy# 20170175 and
treated with [**C]-1,2-Benzisothiazol-3(2H)-one were analysed after a
storageperiod of approximately 1 year. HPLC profiles were compared
to corresponding profiles in the IES study report # 20170175 or the
study raw data. Sufficient stability during storage and presence of
metabolite M6 could be confirmed.

Analytical results The reference standard of 2-sulphamoylbenzoic acid (R12) was
analysed by HPLC in water/MeCN (95/5) and in DMSO with three
HPLC methods aswellas two LC-MS methods. AIIHPLC and LC-MS
analyses of both batches of the reference item R12 showed multiple
peaks, irrespective of the solventused for the solution, and ofthe HPLC
method (mobile and stationary phase) used. Two peaks detected by LC-
MS corresponded tothe m/zvalue expected for 2-sulphamoylbenzoic
acid, and one of them matched the retention time of M6 as well,
however, this peak was foundonly in one of the reference standards
R12 and showed the lowest intensity. The other two peaks, not matching
m/z of R12, correspondto 2-sulphobenzoic acid and saccharin, the latter
at ~70% ROI, both of which are possible products of hydrolysis of
2-sulphamoylbenzoic acid. Results suggest either instability during
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chromatographic analysis or instability during storage. Additionally, the
R12 reference solutions whendirectly introducedinto the ion source
without chromatography showed the presence ofthe same components
as observed with LC-MS. Nevertheless, selected soil samples were
analysed with HPLC with co-chromatography with the reference
standard R12. The results forall samples showed presence of M6 with
the retentiontime observed analyses in the IESstudy # 20170175. To
corroborate the presence of metabolite M6 in the soil samples, a selected
extract was subjected to TLC co-chromatography with the reference
standards, including 2-sulphamoylbenzoic acid.

The TLC analysis confirmed presence of an abundant, correspondingto
the abundance of M6 that did not co-chromatograph with any of the
available reference standards.

5 APPLICANT'S SUMMARY AND CONCLUSION

Materials and methods Concentrated soil extracts, generated in the IES study # 20170175 were
used for further analytical work. Sufficient stability was verified by
comparison of HPLC profiles obtained in study # 20170175 with new
profiles. Soil extract samples were re-analysed as applicable by
co-chromatography with the reference item(s) with HPLC-RAD and
HPLC-UV, and/or TLCwith phosphorimaging, and/or LC-MS.

Results anddiscussion All HPLC and LC-MS analyses of both batches of the reference item
R12 showed multiple peaks, irrespective of the solvent used for the
solution,and of the HPLC method used. Two peaks correspond to the
m/z value expected for 2-sulphamoylbenzoic acid andonematched the
retention time of M6 but was only foundin ata very lowintensity and
only in one of the references for R12. Other peaks correspond to
2-sulphobenzoic acid and saccharin. This would suggest instability of
the substance either during chromatographic analysis, or duringstorage.
Nevertheless, soil extract samples were analysed with HPLC with
co-chromatography with the reference standard R12. To corroborate the
presence of metabolite M6 in the soil samples, a selected soil extract
was subjectedto TLC co-chromatography with the reference standards,
including 2-sulphamoylbenzoic acid. The TLC analysis confirmed
presence of an abundant metabaolite, corresponding to the abundance of
M6 that did not co-chromatograph with any ofthe available reference
standards. In conclusion, following HPLC, TLC and LC-MS
co-chromatography it could not be confirmed thatmetabolite M6 was
2-sulphamoylbenzoic acid.

Conclusion Results of HPLC, TLC and LC-MS co-chromatography of selected s oil
samples with referencestandards including R12 (2-sulphamoylbenzoic
acid) and additional MS experiments showed, that metabolite M6 could
not be confirmed to be 2-sulphamoylbenzoic acid.

Within the original study (IES study # 20170175) the molecular weights
and molecular formulae of M6 and M9 (probably transient metabolite of
M6) were reported although the positionsof oxidations could not be
determined. However, based on the reported results, the likely structures

of M6are:
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Mé6.1 M6.2 M6.3
Mé6.4
OH O [ g [ g (o]
oi - oi L
M6.5 M6.6 M6.7
M6.8
Similarly, basedon thetotal information available of M6 likely
structures, the likely structures of M9are:
OH O
o> oo . L3
T O & 1ok
=1 =a> OH [= » g
M9.1 M9.2 M9.3
M9.4
[ ] (e (o]
N @kaHz
a> =1 S/OH
B [a>2 ] (‘,lv
M9.5 M9.6 M9.7
51.1 Reliability 1
5.1.2 Deficiencies No
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and Behaviour

Fate and Behaviour in Soil
Aerobic degradation in soil, further studies

JUSTIFICATION FOR NON-SUBMISSIONOF DATA

Official
useonly

Other existing data [X]

Technicallynotfeasible [ ] Scientifically unjustified [ ]

Limitedexposure [ X]

Other justification[ ]

Detailed justification:

The data fromaqueous photolysis (7.1.1.1.2) and ready biodegradation
(7.1.1.2.1) are sufficientto drive and asaresult not criticalto the risk
assessment.

7.2.2.1: Aerobicdegradation in soil, further studies

Based on the use patternthereis limited exposure to the soil. Thusthis
study will have a negligible impact on the environmental risk
assessment. Also, based on available data, the half-life in soil will be
significantly lessthan 21 days. Thus kinetics in additional soils will
not be necessary.

7.2.2.2; Field soildissipation and accumulation

Based on the use patternthereis limited exposure to the soil. Thus this
study will have a negligible impact on the environmental risk
assessment.

7.2.2.3: Bxtent and natureofbound residues.

Based on the usepatternthereis limited exposure to the soil. Thusthis
study will have a negligible impact on the environmental risk
assessment.

This datawas collected in the soil metabolismthat hasbeen recently
conducted.

7.2.2.4; Othersoildegradationstudies

Based on the use patternthereis limited exposure to the soil. Thus
this study will have a negligible impact on the environmental risk
assessment.

Undertaking of intended
data submission  []

No study planned.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

January 2011
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Evaluation of applicant's | Applicant's justificationis accepted.
justification

Conclusion Applicant’s justification is accepted.

Remarks
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Reference

Data protection

e Dataowner

e  Criteria for data
protection

Guideline study

GLP
Deviations

Testmaterial

General information

Labelled test material
(Lot/Batch number;

purity)
Unlabelled test material

(Lot/Batch number;
purity, description)

Reference items

e Stability

o REFERENCE

(2020a) 1,2-Benzisothiazol-3(2H)-one — Route and Rate of
Degradation of [14C]-1,2-Benzisothiazol-3(2H)-one in Four Soils under Aerobic
Conditions.

, GLP, non-published, 20
December 2018, Amended 28 January 2020.

Yes

Laboratorios Miret, S.A., LANXESS Deutschland GmbH, Lonza Ltd, Specialty
Electronic Materials Switzerland GmbH (former The Dow Chemical Company),
Thor GmbH, Troy Chemical Company BV

Data on existing a.s. submitted for first entry into the European list of approved
biocidalactive substance

e GUIDELINES AND QUALITY ASSURANCE

Yes

(OECD Guideline 307 (Adopted 24" April 2002)
OPPTS 835.4100, US EPA, October2008)

Yes

No

e MATERIALS AND METHODS

Test substancedetails are summarised below

1,2-Benzisothiazol-3(2H)-one; CAS number: 2634-33-5; Molecular formula:
C/HsNOS; Molecularweight: 151.19 g/mol

1,2-[ring-U-“C]Benzisothiazol-3(2H)-one  (thereafter ~ referred to as
[*“C]Benzisothiazolone); (CFQ43104; radiochemical purity: 96.6%)

1,2-Benzisothiazol-3(2H)-one; (MKBZ4459V; purity: 99.3%; white to yellowand
faint beige to beige powder)

MET1 (R1): Hydroxy-1,2-benzisothiazolin-3-one

MET2 (R2): 1,2-Benzisothiazolin-3-one-1-oxide

MET3 (R3): Dihydroxy-1,2-benzisothiazolin-3-one

MET4 (R4): o-Sulphobenzamide (sodiumsalt)

MET7 (R7): N-(4-amino-4-hydroxy-buta-1,3-dienyl)-benzamide
Saccharin (R8): 1,2-Benzisothiazolin-3-one-1-dioxide
2-Sulphanylbenzamide (R9)

2-Sulphobenzoic acid hydrate (R11)

Stability was determined beforeand afterapplication. Test substance was stable

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 231 of 453



Section A7.2.2.3/01
Annex Point lIIA, XIl.1.4

Aerobic degradation in soil, further studies:
Extent and nature of bound residues

Section A7.2.2.3/01
Annex Point A, XI1.1.4

Aerobic degradation in soil, further studies:
Extent and nature of bound residues

Testsystem

o Soil type

Treatment and sampling

Extraction and analytics

Analytical results

Materials and methods

during the application procedure.
Laboratory test

Fourstandard representative fresh field soils with awiderange of soil
properties were used: Soil I: Speyer 2.4 (loam), Soil 1l: Speyer 5M
(sandy loam), Soil Ill: RefeSol 02-A (silt loam) and Soil IV: RefeSol
04-A (loamy sand).

Soil samples of 100 g (equivalent dry weight) were treated initial
concentration of 0.5 mg per kg dry soil equivalent. Samples were
incubated under aerobic conditions in the dark in an air-conditioned
room at a temperature of 20.8 + 0.2°C and 20.9 £ 0.2°C and a soil
moisture content of pF 2.

After extraction of soil samples with acetonitrile, acetonitrile/water
(411, v:v), acetonitrile/water (1:1, v:v) and acetonitrile/0.1 hydrochloric
acid (1:1, viv), Soxhlet extraction using acetonitrile/water/32%
hydrochloric acid (80:20:0.1, v:v:v) was performed. If non-extractable
radioactivity is > 10% AR after Soxhlet extraction, additional harsh
extraction with 0.1 M hydrochloric acid under reflux conditions
followed by organic matter fractionation accordingto Stevenson (1982)
was performed, to determine the amount of radioactivity in humin
fractions and fulvic and humic acids. Extracts from harsh extractions
were concentrated under reduced pressure in a rotary evaporator at
about 30 °C. The concentrated extracts were measured by LSC for
recovery and submitted for HPLC analysis.

e RESULTS

Non-extractable residues increased from 27.6, 10.3, 13.0 and 6.9% AR on 0.00
DAT to maximum levels of 52.0, 42.9, 44.6 and 45.6% AR on 56 DAT
respectively for bioactive soils tested, and from 20.3, 5.8, 8.1 and 4.8% AR on
0.00 DAT to maximum levels of 40.7, 37.7, 36.4 and 47.0% AR on 13-28 DAT,
respectively, for the four sterile soils tested. Attheendof incubation, amounts
were 48.6, 39.9, 43.2 and 41.9% AR respectively for the four bioactive soils and
36.2, 33.1, 31.3 and 41.8% AR, respectively, forthe four sterile soils tested. Harsh
extraction of bioactive soil samples from56 DAT under reflux conditions further
released 5.7, 3.7, 7.3 and 5.7 % AR fromthe soil matrix, proving that only small
amounts might become bioavailable in addition. The HPLC analysis of the
resulting extracts showed that they comprised of several discrete radio
components, including parentand MET2. Benzisothiazolone was found at levek of
<0.6% AR for all soils. The maximum level of any single degradate was <2.7%
ARin all soils. Subsequent allocation of the non-extractable radioactivity to the
organic matter fractions revealed that 8.0-12.7%, 2.1-14.8% and 4.7-32.3% AR
were associated with the fulvic acid, humic acid and humin fractions, respectively.

e APPLICANT'S SUMMARY AND CONCLUSION

After incubation of treated soils samples, the soil samples were extracted four
times at room temperature followed by Soxhlet extraction. If non-extractable
radioactivity is >10% AR after Soxhlet extraction, additional harsh extraction with
0.1 M hydrochloric acid under reflux conditions followed by organic matter
fractionation according to Stevenson (1982) was performed. Extracts were
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Results anddiscussion

Conclusion

e Reliability

e Deficiencies

measured by LSC forrecovery and submitted for HPLC analysis.

Non-extractable residues remaining >10 % AR after Soxhlet extraction were
further characterised. Harshextraction under refluxconditions further released 5.7,
3.7, 7.3 and 5.7 % AR from the soil matrix The HPLC analysis of the resulting
extracts showed that they comprised of several discrete radio components,
including parent (<0.6% AR) and MET2. Subsequent allocation of the
non-extractable radioactivity to the organic matter fractions revealed that
8.0-12.7%, 2.1-14.8% and 4.7-32.3% AR were associated with the fulvic acid,
humic acid and humin fractions, respectively.

A fast degradation of [*C]Benzisothiazolonein soil was observed. Bound residues
were formed to maximum levels of 52.0, 42.9, 44.6 and 45.6% AR on 56 DAT
respectively for bioactive soils tested, and to maximum levels of 40.7, 37.7, 36.4
and 47.0% ARon 13-28 DAT, respectively, for the four sterile soils tested. Harsh
extraction furtherreleased5.7,3.7, 7.3 and 5.7 % AR from the soil matrix Organic
matter fractions revealed that 8.0-12.7%, 2.1-14.8% and 4.7-32.3% AR were
associated with the fulvic acid, humic acid and humin fractions, respectively.

1
No
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Date
Materials and Methods
Results anddiscussion

EVALUATION BY RRAPPORTEUR MEMBER STATE
18/2/20

Adopt applicant's version

Adopt applicant's version

Conclusion Adoptapplicant's: Afast degradationof[14C]Benzisothiazolone in soil was
observed. Bound residues wereformed to maximum levels 0f52.0,42.9,44.6 and
45.6% AR on 56 DAT respectively for bioactivesoils tested, and to maximum
levels0f40.7,37.7,36.4 and 47.0% AR on 13-28 DAT, respectively, for the four
sterile soilstested. Harshextractionfurther released5.7,3.7,7.3and 5.7 % AR
from the soil matrix. Organic matter fractions revealedthat 8.0 12.7%, 2.1-14 8%
and 4.7-32.3% AR were associated withthe fulvic acid, humic acid and humin
fractions, respectively.

Reliability 1

Acceptability acceptable

Remarks
COMMENTS FROM

Date Give date ofthe comments submitted

Materials and Methods Discuss additional relevant discrepancies referring to the (sub)headingnumbers
and to applicant's summary and conclusion.
Discuss ifdeviating fromviewof rapporteur member state

Results anddiscussion Discussifdeviating fromviewof rapporteur member state

Conclusion Discuss ifdeviating fromviewof rapporteur member state

Reliability Discuss ifdeviating fromview of rapporteur member state

Acceptability Discussifdeviating fromviewof rapporteur member state
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Official

1. REFERENCE use only

I (2008). ['*C]-BIT: Aged Soil Leach,

1.1 Reference and Rohm and Haas Technical Report No. TR-08-
067, 5 March 2009. Unpublished
1.2  DataProtection Yes
121 DataOwner Rohmand Haas Company, Philadelphia, PA USA
Data submitted to the MS after 13 May 2000 on existing a.s. for the
122 Criteria for data purpose of its entry into AnnexI/IA.
protection Data protection claimed in accordance with Article 12.1(c) (ii),
as data generated after the entry into force of the Directive.
2. GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline Study Yes; OECD Guideline 312, Leaching in Soil Columns (April 2004)
2.2 GLP Yes
2.3 Deviations No
3. MATERIAL AND METHODS
1C-BIT (1,2-benzisothiazolin-3-ong)
O
3.1  TestMaterial n/\l'Jk
NH
*\/*\s/
* position ofthe *C-label
3.1.1 Lot/Batchnumber Lot 1069.00 (sublot1069.0005)
The test material used in this study is not as specified in section2. As
3.1.2  Specification specified in the study guidelines, **C -material was employed.
Specifications for the *C-material are listed in section 3.1.
3.1.3 Purity Radiopurity >98%
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Soil adsorption Ks=55.6

3.1.4 Furtherrelevant
properties

Water solubility (deionized water) > 0.7 g/L

e Half-life in aerobic soil simulation study is 5.6 hours at 20°C

No reference substances were employedto validate the study. The
following compounds were used as chromatography standards.

2,3-dihydroxybenzoic acid, Lot 09026KB, Purity: 99.9%
3.2  Reference Benzene sulfonamide, Lot 14024BB, Purity: 99.0%

substance _

Catechol, Lot 03812AD, Purity:99.2%

2-sulfobenzoic acid, Lot 15101MB, Purity: 75.4%

Saccharin, Lot 11330EA-385, Purity: 99%
Thesoilused forboth aging BIT and in the soil column was a sandy
loam soil from Baylham, Ipswich, UK. The physical and chemical
characteristics of the soils appear in Table A7.2.3.1-1. The soil was
collected shortly before testing was initiated and divided into two

3.3 Soil Type batches;

1)passed through at 2 mm sieve with a minimum ofair drying and

2) air dried and passedthrougha 1 mm sieve. Priorto use the soilwas
stored at4+2°C.

34 Testing procedure

341  Testsystem/ Method Development
conditions

To six incubation flasks, 100 g (dry weight) of sandy loamsoil was
added. Moistened air was drawn throughthe soil flasks anda s eries of
volatiles traps. The trap closestto the soil flask was empty to capture
any back flow, the second contained ethanediol (trap polar organics),
the third contained 2% paraffin in xylene (trap nonpolar organics), and
the finaltwo contained 2M NaOH traps (trap CO). The flasks were
maintained at 20+ 2°C and asingle flask was removed at 0, 2, 4, and
6 hours. The soil was extracted three times (15 minutes each time)
with 100 ml each time of acetonitrile:1% ammonia (1:1) and
centrifuged (10 minutes). The combined extracts were radioassayed

and an aliquot removed for immediate chromatographic analysis.
Aliquots of the volatile traps were radioassayed.

A secondstudy usingonly two flaskswas conducted as described
above except the extractionand centrifugation periods were shortento
10 and 5 minutes respectively. Immediately after dosing, the soil was
extracted and one of the combined extracts was neutralized with
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formic acid. The extracts were radioassayedand aliquots removedfor
immediate chromatographic analaysis.

Definitive Soil Aging

For each soil column, 3 flasks were prepared as described in the
method development experiments (6 flasks total). One flask was
removed immediately after dosing (Time 0) and extracted with three
times for 10 minutes with 100 ml of acetonitrile:1% ammonia. The
extract was centrifuged, radioassayed, chromatographed, and the
volatile traps radioassayed. Thetwo remaining flasks were removed
about 6hoursafterdosing. One was treatedas the Time 0 trap while
the aged soil in the other flasks was transferred to the top of a
prepared soil column. The soilwas pressed in place and afilter paper

placed on topand leachinginitiated by theaddition of 0.01M CaCl,
solution.

Column Leach

Two soil columns were prepared containing sandy loamsoil by fixing
together 6 glass rings (5cmid x6 cmhigh) and attaching themto a
conical funnelwhich was pluggedwith glasswooland acid washed
sand. Airdried soilwas added and packingassisted by vibration to
achieve a 30 cm leach column. The column was wrapped in aluminum
foil to exclude light and storedat 20+ 2°C. Afteraddingthe soilto the

top ofthe column, approximately 393 ml of 0.01M CaCl; solutionwas
added over48hours. The leachate was collected in a glass jar.
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34.2  Preparationoftest
solution

A MC-BIT stocksolutionwas prepard by dissolving 18.9mg in 9 mL

of acetonitrile. Based on radioassay the concentration was
2.046mg/ml.

The applicationrate was 5ug/gsoil (or 500 pg.100 g soil). The dosing
solutionwas dispensed dropwise over the soil surfaceand the solvent
allowed to evaporatepriorto the testsubstance beingmixed into the

soil by hand rotating the flask. The application was as tabulated
below.

No Volume | Weightof
" | of Stock Test Radioactivity
TestProcedure | of .
Solution | Substance (kBq)
Flask
(ur) (H9)

Method
Development 5 245 501 993.6
Test1l
Method
Development 1 240 504 998.0
Test1
Method
Development 2 240 504 998.0
Test?2
Definitive Test
1e nitve festl 4 240 503 996.4
2Deflnltlve Test 3 240 505 1001

3.4.3 Durationoftestand First Method Development Test: Samples were removedat0, 2, 4, and
sampling intervals 6 hours

Second Method Development Test: Duplicatesamples were removed
at Time 0.

Definitive Soil Aging: Sampling was at Time 0 and Hour 6.

Column Leach: It took approximately 48 hours for 393 ml of 0.01M
CaCl; solutionto be eluted.

344  Replicates

First Method Development Test: Single samples at each time interval.

Definitive Test: Duplicate soil samplesat Hours 0and 6 and duplicate
soilcolumns.
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345  Samplingand Method Development: Flasks were removed and immediately
extraction details  extracted for 15 minutes three times with 100 ml of acetonitrile:1%
ammonia (1:1). The resulting mixture was centrifuged and the
supernatant removed. The combined supernatant extracts were
radioassayed. An aliguot was also removed for immediate
chromatographic analysis. The remaining solid residuewas air-dried,
homogenized, and aliquots combusted in an oxdizer prior to
radioassay. In a repeat test, the extractiontime was shortened to 10
minutes and centrifugation time to 5 minutes. Aliquots were removed
fromtraps at sample intervals and radioassayed.

Definitive test: Soil was extracted similar to that describe for the
method development test using three 10 minute acetonitrile:1%
ammonia extraction and a 5 minute centrifugation. Head space of
extracts and post extraction solids were sparged with nitrogen to
minimize oxidation.

The column leachatewas collected and radioassayed. At completion,
an aliquot was removed forimmediate chromatographic analysis.

The combined extracts that contained > 5% of'the applied activity
were analyzed by HPLC and comparedto standards listed in section
3.2 above. BIT was confirmed by HPLC and TLC cochromatography
with a ?C-standard. Selected extracts were analyzed by LC-MS to
identify the metabolites in boththe soiland theleachate.

346 Boundresidues— The two top segments fromeach column were further extracted for
extentand nature  pound residues using 0.5M NaOH. After 24 hrs the sample was
centrifuged and the solid humin fraction was washed with an
additional 25 mL of NaOH. The combined supernatantfraction was
acidified with HCI (~pHZ1). The resulting supernatant, fulvic acid
fraction, was radioassayed. The precipitate resulting from
acidification, humic acid fraction, was redissolved in 0.5M NaOH and
radioassayed. The remaining insoluble matrix, humin, was
radioassayed by combustion.
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34.7  AnalyticalMethods Soil extracts were initially chromatographed by reversed phase HPLC
using a Restek Ultra Agqueous C-18 column. The mobile phase
consisted ofa gradient of 0.5% Formic acid in waterand 0.5% formic
acid in methanol. A second systemwas employed in an attempt to
separate the Polar Material using an amino column and agradient of

water and 50 nM ammonium acetate. Radioactivity was monitored
with a flow throughradioactivity monitorand UVat 254 nm.

TLC was initially performed on silica gel plates using ethyl acetate:
methanol:acetonitrile:acetic acid (90:5:5:1, v/v/v/v) as the eluant. A
second solvent system, ethyl acetate:acetic acid:methanol:water
(60:15:15:10, v/viviv)was alsoemployed. Radioactivitywas imaged
using a phosphorimager and non-radioactive standards using a 254 nm
UV light.

Liquid scintillation spectrometry was performed using Packard liquid
scintillation spectrometers. Radiocombustion was performed in a
Harvey Biological Sample Oxidizer and subsequently quantitated by
liquid scintillation spectrometry.

Formetabolite identification, accurate masses were obtained using an
LC-Fourier TransformMS. Two systems were employed:

1) Restek Ultra Aqueous C-18 with a gradient of 0.5% formic acid
and methanol with 0.5% formic acid and

2) an Econosphere Amino column and a gradient consisting of
methanol:water (1:1) and methanol: 50 nM ammonium acetate (1:1).
The LC effluent was introduced intothe MSviaan APl interface and
both positive and negative ionization was employed.

34.8 Degradation The representative soil extracts and leachates listed below were
Products analyzed by LC-MS:

e Column A5, Leachate (Polar Material/Unknown 3)

e Flask A3, Solvent Extract from the 6 hour aged soil
(Polar Materialand Unknown 2)

e Column A6, Segment 5, Soil extract (Polar Material)

An aliquot of the above was reduced to dryness on a rotary

evaporator, reconstituted in acetonitrile:water (1:3), and centrifuged
priorto LC-MS analysis.

4. RESULTS
4.1 Radiochemical Prior to commencing the method developmentstudies the radiopurity
purity was determined by HPLCand TLC and foundto be greater than 99%
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4.2 Method The method development tests were performed to examine the
Development extraction and chromatography methods andto estimate the half-life
of BIT in sandy loam soil. It was found that a 10 minute extraction
period was sufficient and that neutralization of the basic extract
reduced degradation but since there was stilldegradation, samples
were chromatographed immediately. The procedure yielded good
extractability of Time 0 samples with recoveries being greater than
91%.

The distribution of radioactivity fromthe flasks dosed for0, 2, 4, and
6 hours is presented in Table A7.2.3.1-2. Recovery of applied *C-
activity ranged from 93.1% to 102.7% (average; 97.9 = 4.6%).
Solvent extractability of **C-activity decreased from93.1% at 0 hours
t0 83.9% at 6 h (however, the 2 hrinterval extractability was 74.7%).
There was no detectable activity in the traps. Therefore traps were not
necessary duringthe column leach period.

The results fromthe chromatographic quantitation are presented in
Table A7.2.3.1-3. BIT decreased from86.5% of the applied activity at
0 hours to 44.7% at 6 hours. After 6 hours, Polar Material was present

at 9%, Unknown 1 at 21.2%, and Unknown 2 at 7.7%. Unknown 3
was present at less than 1% of the applied activity after 6 hours.

The half-life of *C-BIT in the soilwas 6.3 hours.

4.3 Definitive Test

431 Distributionand The distribution of radioactivity in soilwhere BIT has been agedfor 0
recovery of hrs and 6 hrs is presented in Table A7.2.3.1-4. The *C-activity
radioactivity extracted from soil decreased during the 6 hours from 89% to 83%

while the bound residue increased from6.8% to 14.4%. There were no

volatiles detected after 6 hours. Recovery of applied radioactivity was
97.0 £ 0.5%

The distribution and recovery of applied radioactivity in the soil
columns is presentedin Table A7.2.3.1-5. The total activity detected
in the soil segments averaged 77.8% of the applied activity while
17.6% leached entirely through the column. The percent of applied
activity decreased rapidly with increasing column depth with over
50% in the top two segments. Combiningallthe soil segments, about
50% of the total was extractable and 50% unextractable. However,
with increasing depth (and thus decreasing C-activity) the
percentage of unextractable became significantly less than extractable.

The recovery of total applied radioactivity (soil segments and
leachate) averaged 95.4%.
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432  Characterization  The percentofBIT and metabolites detectedin soilafteraging for 6
i”d quantitationof poyrs is presentedin Table A7.2.3.1-6. At Time 0, BIT accounted for
C-activity 84% of the applied activity but decreased to 49% after 6 hours and

there were 2 metabolites (Polar Materialand Unknown 2) detected as
tabulated below.

Percent of Applied
Sample
nteral () | T |Unknown2 | O3
Material
0 84.0 55 <01
6 49.0 30.5 3.0

In the soil column segments and leachate (Table A7.2.3.1-6), BIT and
5 metabolites were detected. However, Unknownland Unknown 4
were present at less than 2% of the applied activity. Subsequent
analysis showed that Unknown 3and Polar Material were the same
compounds. Theresults are summarized below.

Percentof Applied
Fraction Polar
BIT Unknown 2 Material/
Unknown 3
Segments 138 7.4 9.4
Leachate <01 <01 16.4
Total 13.8 74 25.7

BIT was only detected in the soil segments, not the leachate. This
indicates that probably as a result of biodegradation BIT will not
significantly leach in the environment and therefore is unlikely to
persist in ground water.

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 242 of 453



Section A7

Subsection A7.2

Subsection A7.2.3

Annex point A XII, 1.2-
1.3

Ecotoxicological Profile Including Environmental Fate

and Behaviour

Fate and Behaviourin Soil

Adsorption and mobility in soil, further studies

Aged Column Leaching Study

4.3.3 Identificationof
metabolites

Unknown 2 and the Polar Material (including Unknown 3) were the

only metabolites greater than 5% of the applied activity. There
structures were obtained by LC-MS.

Designation

Structure/Name

Unknown 2

(0]

HO NH

/

S

Hydroxy-1,2-benzisothiazolin-3-one

OR

o

Polar Material/
Unknown 3

(2 metabolites)
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434 Exentandnature The bound *C-residue remaining in the top segment from each
of boundresidue  column after extensive extraction with acetonitrile:1% ammonia was
subjecteda 24 hourextraction with NaOH. The resultsare presented
in Table A7.2.3.1-7. After extraction with NaOH, the acid soluble
fraction, the fulvic acid fraction, comprised about 6% of the applied
radioactivity while the acid insoluble fraction, the humic acid fraction,
comprised about 9%. The base insoluble fraction (humin) comprised
10.6% of the applied activity.

435  Metabolic Pathway Metabolic pathway is presented in Figure A7.2.3.1-1.

5. APPLICANTS SUMMARY AND CONCLUSION

5.1 Material and The test guidelines were OECD Guideline 312, Leaching in Soil
methods Columns.

A preliminary study was performed to determine the half-life and time
necessary to aged BIT in soil.

In the definitive study, 100g soil (dry weight) was added to flasks and
they were dosed at 5 ppm “C-BIT. Volatiles were trapped and the
system was maintained at 20°C. At time 0 and 6 h, flask were
removed, extracted with acetonitrile:1% ammonia and the extract and
remaining soil residue radioassayed. An aliquot of the extract was
immediately chromatographed (HPLC). \olatile traps were
radioassayed. After 6 h of aging BIT in soil, additional flask were
removed and addedto thetop of soil columns.

Leaching columns were prepared by placingsievedsandy loam soil
into duplicate glass segmented (5cmid x 6 cm height) columns with a
funnelattached at thebottomcontaining a glass fiber plug and sand.
The final length of the soil column was about 30 cm. he soils were
wetted with 0.01M CaCl,. Sandy loam soil containing aged **C-BIT
was placed atop the columns and approximately 393 mL of 0.01M
CaCl, was addedovera 48 hour period andthe leachate collected. At
the conclusion, the soil column was separated into segments (5
column segments, 1 aged soil segment, and sand fromthe funnel).
The leachate and soil segments were radioassayed andan aliquot of
the leachate chromatographed (HPLC). Soil was extracted with
acetonitrile:1% ammonia and radioassayed. A aliquot of the extract
was immediately chromatographed (HPLC). Selected extracts were
further analyzed by LC-MS to identify metabolites. Bound residue
was extracted with NaOH and fractionated into fulvic acid, humic
acid, and humin.
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5.2 Results The measured half-life in soil was about6hours.

Most ofthe applied activity did notleach throughthecolumn; about
18% of the applied activity in the leachate and 78% in the column soiil.
The top two segments (agedsoiland first segment) contained about
60% of the applied activity demonstrating that activity decreased with
increasing column depthandthere is limited leaching of the applied
radioactivity.

At the end of the leach period the top segment (applied aged soil
segment) contained 11.1% ofthe applied activity detectedas BIT and
the remaining 5 segments atotal of 2.7%, whereas there was no BIT
in the leachate. This indicates that BIT will not leach appreciably and
should not be persistent in the environment.

Two metabolites were detected at greater than 5% of the applied
activity. Unknown 2 (identified by LC-MS either hydroxy-1,2-
benzisothiazolin-3-one  or  1,2-benzisothiazolin-3-one-1-0xide
comprised) 7.4% ofthe applied activity in the total soil segments but
was not detected in the leachate. Polar Material/Unknown 3 (identified
by LC-MS as two compounds; hydroxy-2-sulfonyl-benzamide and 2
sulfonyl-benzamide) comprised 9.4% in the soil segmentsand 16.8%
in the leachateforatotal of 25.7% of the applied activity. The results
suggest that Unknown 2 and BIT degraded to Polar
Metabolites/Unknown 3.

5.3 Conclusion This study confirms the quick biodegradation of BIT in soil and the
resulting fast half-life (ca. 6 h). Probably dueto biodegradation, BIT
shows limited mobility with within soiland should not be persistent in
ground water. Two major metabolites were detected. The major

metabolic reactions were oxidation of eitherthe benzene ring or the
sulfurand cleavage ofthe N-Sisothizolone bond.

54  Reliability 1

55 Deficiencies None

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date May 2013
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1.3
Applicant’s version is adopted, althoughthe following deficiencies
were detected:

Materials and Methods = Only one type of soil was used, while the OECD 312

guideline recommends four soil types.
= No reference substances were employed to validate thestudy

Applicant s version is adopted withthe following information.

Results anddiscussion Forionisable testsubstances the selected soils should cover a wide
range of pH, in order to evaluate the mobilityofthe substance in its
ionizedandunionized forms.
The transformation products are importantand studies withmore soil

Conclusion type is necessary. However, this study can be used as additional
information.

Reliability 3

Acceptability Acceptable asadditional information.

Remarks

Remarks
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Table A7.2.1-1: Physical andChemical Properties of Sandy Loam Soil

Characteristic Sandy Loam
Percent Sand 70
Percent Silt 16
Percent Clay 14
Percent Organic Matter 2.8
Cation Exchange Capacity (meq/100g) 154
pH 49
Percent Moisture (1/3bar) 114
Bulk Density (g/cc) 11

Table 7.2.3.1-2: Method Dewelopment Test: Distribution of Applied Radioactivity

Sample Percent of Applied
Interval Soil Extract Upr%xntqrggti?d Total inSoil | Total inTraps Recowery
0 93.1 NA? 93.1 NA 93.1
2 4.7 28.0 102.7 ND? 102.7
4 87.3 7.5 94.8 ND 94.8
6 83.9 16.9 100.8 ND 100.8
! NA = Not Applicable 2 ND = Not Deteccted (<0.1%)
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Table 7.2.3.1-3: Method Dewelopment Test: Quantitation of Parentand Metabolites in Soil Extract

%?QF\),I; Percentof Applied
BIT Polar Material Unknown 1 Unknown 2 Unknown 3
0 86.5 ND? 4.6 13 ND
2 54.2 2.1 131 5.0 ND
4 55.2 3.2 204 1.7 ND
6 447 9.0 212 7.7 0.5
1 ND = Not Dected (<0.1%)
Table A7.2.3.1-4: Definitive Study: Distribution of Radioactivity in Aged Soil.
Sample Percentof Applied Radioactivity*
e Soil Extract Unextracted Total inSoil | Total Trapped Recowery
from Soil Volatiles
0 89.9 6.8 96.6 NAZ 96.6
6 83.0 144 97.3 ND? 97.3
! Average of duplicate flasks
2 NA = Not Applicable ® ND = Not Detected (< 0.1%)
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Table A7.2.3.1-5: Definitive Study: Distribution of Radioactivity in Soil Columns

Soil Extract Unextracted from Soil Total

Segment

Col 1 Col2 | Awrage | Col 1 Col2 | Awrage | Col 1l Col 2 | Awrage
Leachate | 18.1 17.0 17.6 NA! NA 18.1 17.0 17.6
Segment | 17.6 16.9 17.3 29.2 21.7 285 46.8 44.6 457
1
Segment 55 6.2 59 53 8.1 6.7 10.8 143 12.6
2
Segment 4.7 4.9 438 17 2.3 2.0 6.4 7.2 6.8
3
Segment 43 51 4.7 0.7 0.8 0.8 5.0 5.9 55
4
Segment 3.0 31 31 0.3 0.3 0.3 3.3 34 34
5
Segment 2.6 19 2.3 0.2 0.1 0.2 2.8 2.0 24
6
Sand 1.6 14 15 ND? 0.1 0.1 1.6 15 1.6
Segment
Total Activity in Column Segments 76.7 78.9 77.8+1.6
Total Activity in Leachate 18.1 17.0 17.6+0.8
Total Activity Column Segments and Leachate 94.8 95.9 95.4+0.8

1 'NA = Not Applicable

2 ND = Not Detected (< 0.1%)
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Table A7.2.3.1-6: Definitive Study: Quantitation of Parentand Metabolites in Soil Extracts and Leachate

Segment Percent of Applied!
BIT Polar Unknown | Unknown | Unknown | Unknown
Material 1 2 3 4
Soil Aged Ohrs 84.0 ND ND 55 ND ND
Soil Aged 6hrs 49.0 3.0 ND 30.5 ND ND
Segment 1 111 11 ND 18 ND ND
Segment 2 1.3 1.6 ND 16 ND ND
Segment 3 0.6 15 0.3 21 ND ND
Segment 4 0.5 1.8 0.6 0.9 ND ND
Segment5 0.1 24 0.2 04 ND ND
Segment 6 0.2 11 0.1 0.6 ND ND
Total, Segments 138 94 11 7.4 ND ND
Leachate ND? 1.8 ND ND 14.6 1.0
Total, Column 13.8 111 11 7.4 14.6 1.0
! Average of duplicatecolumns
2 ND = Not Detected (<0.1%)
Table A7.2.3.1-7: Definitive Study: Extend and Nature of Bound Residues
Percentof Applied Activity
Column | Segment Initial Bound Fulvic Humic
- Residue : : Humin Total
Residue Extract Acid Acid
1 1 29.2 18.2 5.9 9.2 109 26.1
2 1 27.7 17.7 5.7 8.2 10.3 24.2
Average 285 18.0 5.8 8.8 10.6 25.2
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Figure A7.2.1-2: Metabolic Pathway for BIT in Aged Sandy Loam Soil
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Phototransformation in air

1 REFERENCE Official
use only

1.1 Reference A731/01 pmmE B (2007) Calculation of Tropospheric
Phototransformation of 1,2-Benzisothiazolin-3-one, Rohmand Haas
Company, Rohmand Haas Technical Report N° TR-07-003 (April 19,
2007), Unpublished.

1.2  Data protection Yes

121  Dataowner Rohm and Haas Company

1.2.2 Companies with

letter ofaccess

1.2.3  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first

protection inclusion into AnnexI/IA.
Data protection claimed in accordance with the Article 12.1 (c) (ii), as
data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE

2.1  Guidelinestudy Yes-Technical Guidance Document, Chapter 3, Section 7.3.1

22 GLP Not Applicable (This is a calculation method and not a laboratory
experiment)

2.3 Deviations None
3 MATERIALS AND METHODS

3.1 Testmaterial BIT (1,2-Benzisothiazolin-3-one)

3.1.1 Lot/Batchnumber Notapplicable

3.1.2  Specification Notapplicable

3.1.3  Purity Notapplicable

3.14 Radiolabeling Notapplicable

315 UWV/VIS absorption Notapplicable

spectraand value

3.1.6  Furtherrelevant Vapor Pressure at 25°C: 2.3 x 10Pa

properties . . L _
Octanol:Water Partition Coefficient: 15.4 (pH=7)
Solubility in Water: 1.15 g/L at pH 7 and 20°C
Aqueous Photolytic half-life: < 9 hours
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Phototransformation in air

1 REFERENCE

Official
use only

3.2 Reference

Environment Monograph. Application of Structure-Activity
Relationships to the Estimation of Properties Importantin Exposure
Assessment. No 67. Environment Directorate, Paris, 1993.

3.3 Testsolution

Not applicable

3.4  Testing procedure

As describedin the Technical Guidance Document, Chapter 3, section
7.3.1, a firstapproachto the phototransformation ofa biocide in air is
to determine the first order degradationrate constant by Structure-
Activity Relationship (SAR) methods.

SARrecognizes that organic compounds emitted into the troposphere
are mainly removed by reactions with OH radicals during the daylight
hours and NOs radicals during night.

SARutilizes the fact that anumber of separate OH radical reactions
occurand that they canbe dealt with individually in terms ofthe rate
constant, kow, including: a) hydrogen atom abstraction from C-H
bondsin alkanes, carbonyls, and other saturated organics; b) addition
to >C=C< and -C=C- unsaturated bonds; c) addition to aromatic
rings; and d) interactionwith —NH, >NH, >N-, -SH, and —S-groups)
ie.
kon = k(hydrogenatomabstraction fromC-H bonds)

+ k(radical addition to >C=C<and -C=C- bonds)

+ k(radical addition to aromatic rings)

+ k(radical interactionwith —NH;, >NH, >N-, -SH, -S-)

Since little is known about the reaction mechanism of NOs radicals
with organic compounds and no database for NOs radical reactions is
available, the rate constantknos is estimated by correlationsbetween
knos and kow, i.€.:

-log knos = -18.86 + 3.05 x (-log kon)

SAR calculates phototransformation half-life of a specific organic
compound (ti) based onits phototransformation rateconstant k and
the concentration of OHand NOsradicals in the troposphere, i.e.:

ty = In 2/(k [C])

Where k is the phototransformation rate constant and [C] is the
concentrationofthe radicals in the tropospheresuchas OHand NOs.

341 Testsystem

Not applicable

34.2  Properties of light
source

Not applicable

3.4.3 Determination of

Not applicable
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irradiance
344  Temperature Not applicable
345 pH Not applicable

34.6  Duration oftest Not applicable

3.47 Numberof

replicate Not applicable

34.8 Sampling Not applicable

349 Analyticalmethod Notapplicable

3.5  Transformation Potential phototransformation products are hy pothesized based on
products previously conducted environmental fate studies, i.e. aqueous
photolysis, hydrolysis, and water/soil metabolism:

H>NC(O)PhSH
(H2NC(O)PhS),
HSPhCOOH
H.NC(O)PhSOsH
H2NSO.PhCOOH
HSOsPhCOOH
HSOsPh(OH)OH
HOPh(OH)COOH
HOPhOH
HOOCCH,CHCHC(O)COOH
where Ph = phenylring

351 Methodofanalysis Same as that ofthe parent (see section 3.4).
for transformation procedure

4 RESULTS

41 CMIT

411 Kon The first order degradation rate constant (kon) from OH- radicals is
calculated as the sum of bond Kon’s. This is presented in Table
A7.3.1-1. The kon for BIT is 287.47 x 103 cm®. molecule. sec™.
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1 REFERENCE Official
use only
412  Half-life (OH") The half-life due to the hydroxylradical is determined as follows:
ty, = In2/(kown) X [OH]
= 0.693/(287.47 x 10 cm*-molec.*-sec™ x 6.5 x 10° molecule.cnr
%)
=3.71 x 10* sec
=10.3 hours
413  Knos The first order degradation rate constant (knos) from NOs* radicals is
determined as follows:
-log knos = -18.86 + 3.05 x (-log kow)
=-18.86 + 3.05 x (-log 287.47 x 10°*%)
=-18,86 + 3.05 x (10.541)
=-13.291
Kno3 = antilog (-13.291)
=0.512 x 10 cm®.molecule™*.sec*
414  Half-life (NOs*) The half-life due to the nitrate radical is calculated similarly to the
hydroxyl (describedabove) and is 15.7 hours.
4.2  Transformations
products
421 Kon The first order degradation rate constant (kor) from OH® radicals for
the potential transformation products is presented in Table A7.3.1-2
422 Half-life (OH") The half-life of the potential transformation products due to the
hydroxylradicalis presented in Table A7.3.1-2. The half-lives range
from 5.2-237.1 hours.
5 APPLICANT'S SUMMARY AND CONCLUSION
5.1 Materials and The guideline followed is that describedin the Technical Guidance
methods Document, Chapter 3, Section 7.3.1
The phototransformation rate constantof BIT is calculatedusing SAR
method.
Global average OH and NO; radical concentrations in daylight and
night hoursare used.
Potential phototransformation products of BIT are hypothesized based
on available information.
The estimation is demonstrated to beaccurateby comparingthe rate
constant of BITwith that of sixcompounds whichhave similar bond
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types.
5.2 Resultsand Due to relative low vapor pressure and high water solubility, the
discussion concentrationof BIT in the troposphere is expectedto be low. This

ensures thatthe photodegradation of the radicalswith BIT follows a
pseudo first-order kinetics required by SAR calculationmethod.

Due to the presence of nitrogen and sulfur bonds, BIT has a large
phototransformation rate constant. The parent compound quickly
photodegrades during the daylightwith half-life of 12.6 hours.

All potential photodegradation products are expected to be very
reactive to photodegradation with half-lives ranging from 5.4-237.1
hours.

5.3 Conclusion Daylight photolysis is the dominant phototransformation procedure
for BIT and its potential metabolites.

BIT photodegrades quickly with half-life 0f 10.3 hours and the half-
lives of its metabolites range fromb.4—237.1 hours.

Dueto very lowproductionand usage volume, the effect from BIT
and its potential photodegradation products towards global warming is
minimal. Therefore, BIT and its photodegradation metabolites impose
no effect to globalwarming.

531 Reliability 1-valid without restrictions

5.3.2  Deficiencies No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date November2010

Materials and Methods Applicant s version is accepted. Test method considers the photodegradation of
BIT due to reactions with OH radicals andwith NOs radicals.

Results anddiscussion Applicant’s version is accepted, but with the following comments:

3.5. Transformation products. It is recommended to carry out further studies
focused on theenvironmental behavior ofthe compound identifiedasmetabolite
10. However, due to the low vapor pressure of BIT, its concentration on
troposphere is expected to be low.

4.1 CMIT shouldreadBIT
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Conclusion Daylight photolysis is the dominant phototransformation procedure for BIT and

its potential metabolites.

BIT photodegrades quickly with half-life 0f 10.3 hoursand the half-lives of its
metabolites range from5.4 —237.1hours.

Due to very low production and usage volume, the effect from BIT and its
potential photodegradation products towards global warming is minimal.
Therefore, BIT and its photodegradation metabolites imposeno effect to global

warming.
Reliability 1
Acceptability Acceptable

Remarks

Table A7.3.1-1: Hydroxyl Rate Constants of Different Types of Reactions for BIT

Ko Total
Bond Type (103 cm3.moleculet.sec?) Nué?’?‘eog ! (10-13cmi.moleculet.sec?)
C-H 0.14 ‘ 056
SC=C< 11.0 6 66.0
>C=0 0.31 1 0.31
>N- 60.2 3 180.6
N 20,0 2 400
287.47
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Table A7.3.1-2: Reaction Rate Constant kon and Half-Life of Transformation Products

Compound ko (10-23cmi.molecule-t.sec?) t. (hours)
C‘iﬁ“" 287.47 10.3
O
N
== 574.94 5.2
H=N
o
CES* 106.87 21.7
=31
©133_,H 287.47 10.3
©i 106.87 21.7
[a:2]
106.87 27.8
=M+
> 66.56 444
i B 66.56 44.5
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Compound

kon (10-23cmi.molecule-t.sec?)

tw, (hours)

o]

g

12.49

237.1
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Annex point A, XIL3
JUSTIFICATION FOR NON-SUBMISSION OF DATA Official

use only

Other existing data [X] Technically notfeasible [ ] Scientificallyunjustified [ ]

Limitedexposure [X] Other justification[ ]

Detailed justification: Due to the rapid decline of parent and metabolites calculated in
Section 7.3.1, BIT does not trigger the need for additional fate and
behaviourin air studies.

Undertaking of intended ~ No studiesare planned.

data submission [ ]

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011

Bvaluation of applicant's | Applicant's justificationis accepted.

justification

Conclusion Applicant’s justification is accepted.

Remarks
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Acute toxicity of BIT to fish-Fresh water, Rainbow
trout

1 REFERENCE Official
use only

1.1 Reference

I
(October 6,2006), Unpublished.

A7.4.1.1.2/01 | - (20062)
1,2-Benzisothiazolin-3-one: A 96-hour flow-through acute toxicity test
with the rainbow trout (Oncorhynchus mykiss); I
Rohm and Haas Report N° 06RC-082

1.2 Data protection

Yes

1.2.1. Dataowner

Rohm and Haas Company

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data
protection

Data on existing a.s. submitted for the first time in supportofthe first
inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (c) (i), as
data generated afterentry into force ofthe Directive.

2  GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study

Yes, OECD 203, US EPA OPPTS 850.1075

2.2 GLP

Yes

2.3 Dewviations

No

3 MATERIALS AND METHODS

3.1 Testmaterial

1,2-Benzisothiazolin-3-one

3.1.1 Lot/Batch number

2005-051

3.1.2 Specification

As given in section2

3.1.3  Purity

89.8%

3.14 Composition of
Product

not applicable

3.1.5 Furtherrelevant
properties

not applicable

3.16 Methodofanalysis High performance liquid chromatography (HPLC)with UV detector
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Section A7.4.1.1a/01  Acute toxicity of BIT to fish-Fresh water, Rainbow
Annex PointlIA VII.7.1  trout

3.2 Preparation of TS see Table A7.4.1.1.a/01-1
solution for poorly
soluble or wlatile
testsubstances

3.3 Reference substance  No

33.1 Methodofanalysis nottested
for reference
substance

3.4 Testing procedure

3.4.1 Dilution water see Table A7.4.1.1.a/01-2

34.2 Testorganisms see Table A7.4.1.1.a/01-3

343 Testsystem see Table A7.4.1.1.a/01-4

344 Testconditions see Table A7.4.1.1.a/01-5

345 Durationofthetest 96 h

34.6  Testparameter mortality: see table A7.4.1.1.a/01-6

34.7 Sampling Watersamples were collected fromone test chamber of each treatrrent
and control group three days prior to the start of the test after
conditioningthe diluter for three days. The samples were collected
from mid-depth in each test chamber, placed in glass vials and
processed immediately foranalysis.

3.4.8 Monitoringof TS  Yes, 0, 48 and 96 hours ofthestudy
concentration

349  Statistics Mortality data were canalyzed using the omputer program of C.E.
Stephan (Methods for calculatingan LCso, Aquatic Toxicology and
Hazard Evaluations. American Society for Testing and Materials.
Publication Number STP 634, pages 65-84). Binomial probability was
used to calculate the 24 and 48-hour LCsp values and the probit
method was used to calculate the 72 and 96-hour LCs values. The
no-mortality and the NOEC were determined by visual interpretation
of the mortality and observation data.

4 RESULTS

4.1 Limit Test Not performed
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Section A7

Subsection A7.4
Subsection A7.4.1

Section A7.4.1.1a/01
Annex PointlIA VIL.7.1

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Acute toxicity of BIT to fish-Fresh water, Rainbow
trout

4.2 Results testsubstance

421  Initial Nominal (mg BIT/L)
concentrations of
test substance 0.31, 0.63, 1.3, 25, 5.0
422 Actual Measured concentrations (mg BIT/L) in test samples
concentrations of
test substance Nominal | 0hr 48 hr 96 hr Mean
0.31 0.281 0.270 0.268 0.27

0.63 0.594 0.581 0.580 0.59

13 1.24 1.20 1.22 12
2.5 2.37 2.37 2.29 2.3
5.0 513 5.14 100% 51
mortal-
ity, no
sample

423  Effect data
(Mortality)

see Table A7.4.1.1.a/01-6; see table A7.4.1.1.a/01-7

424  Concentration/
response curve

See Figure A7.41.1.a/01-1.

425  Othereffects

One lethargic fish in the 1.2 mg BIT/L group and one fish lyingon the
bottomofthe tankin the 2.3mg BIT/L group. Allothersurvivingfish
appeared normal at testtermination. Alltest solutions appeared clear
and colorless in the diluter mixing chambers andin the testchamb ers
attestintiationand termination.

4.3 Results of controls

431 Number/
percentageof
animals showing
adverseeffects

no adverse effects

4.3.2 Natureofadverse
effects

not applicable

4.4 Testwith reference
substance

Not performed

5 APPLICANT'S SUMMARY AND CONCLUSION
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Section A7.4.1.1a/01  Acute toxicity of BIT to fish-Fresh water, Rainbow
Annex PointlIA VII.7.1  trout

5.1 Materials and methods OECD 203, US EPA OPPTS 850.1075, Acute flow-through 96 h fish
study with analytical confirmation of test solution concentrations.

5.2 Results anddiscussion 96 h NOEC =0.27 mg BIT/L

521 LGy 9 h=0.27 mg BIT/L

522 LCso 9% h=1.9 mg BIT/L

523 LCioo 9 h=5.1 mg BIT/L

5.3 Conclusion see validity criteriasummarized in table A7.4.1.1.a/01-8

5.3.1 OtherConclusions None

5.3.2 Reliability (1), valid without restriction

5.3.3 Deficiencies No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE
Date March 2013
Materials and Methods The applicants versionis accepted
Results anddiscussion Applicant's versionisadopted
Conclusion Applicant's versionisadopted
Reliability 1
Acceptability Acceptable
Remarks
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Table A7.4.1.1.a/01-1:

Preparation of TS solution for poorly soluble or wlatile testsubstances

Criteria Details
Dispersion Yes, sonic bath and mixed by inversion
Vehicle Yes, Dimethylformamide (DMF)

Concentrationofvehicle

The concentration of DMF in the solvent controland
all treatment groupswas 0.1 ml/L

Vehicle control performed

Yes, DMF

Other procedures

not applicable

Table A7.4.1.1.a/01-2: Dilutionwater

Criteria Details
Source Filtered, UV-sterilized, well water, 40 meters deep
located at the Wildlife International site
Alkalinity 182 mg/L (as CaCOs)
Hardness 136 mg/L (as CaCQOs)
pH 8.2
Oxygen content > 8.2 mg/L (76% of saturation)
Conductance 313 uMhos/cm

Holding water different fromdilution water

No

Table A7.4.1.1.a/01-3: Testorganisms

Criteria

Details

Species/strain

rainbow trout, Oncorhynchus mykiss

Source Thomas Fish Company, Anderson, California, USA

Wild caught No

Age/size Juveniles, the length of thelongest fish measured was
no more than twice the length of the shortest fish.

Kind of food Holding period: troutwere fed a commercially
prepared diet supplied by Ziegler Brothers, Inc.,
Gardners, Pennsylvania, USA

Amount offood ad libitum
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Feeding frequency

Daily during 2-week holding period

Pretreatment The fish were not fed for at least two days prior to
testing.
Feeding of animals during test No
Table A7.4.1.1.a/01-4: Testsystem
Criteria Details
Testtype Flow-through

Renewal oftest solution

A continuous flow diluter was used todeliver each
concentrationof TS, solvent control (DMF) and a
negative control (dilution water). A calibrated syringe
pump was usedto deliverthe TS and controls into
mixing chambers. The diluter was adjusted so that
each test chamber received approximately 10 volume
additions of test water every 24 hours. The five stock
solutions were injected into thediluting mixing
chambers (at arate of 20 pL/minute) where they were
mixed with well water (at a rate of 200 mL/minute) to
achieve the desired testconcentrations.

Volume of test vessels

25 L stainless steel chambers filled with
approximately 15 L oftest waterto achieve a depth of

18.7 cm.
Volume/animal 15L
Number of animals/vessel 10
Number of vessels/ concentration 2

volatility of TS

Test performed in closed vessels dueto significant | No

Table A7.4.1.1.a/01-5: Testconditions

Criteria

Details

Test temperature (degree C)

11.3-126°C

Dissolved oxygen (mg/L) > 8.2 mg/L (76% of saturation)
pH 8.0-8.1
AdjustmentofpH Not described

Aeration of dilutionwater

Yes, flow-through

Intensity of irradiation

Fluorescentlight bulbs that emit wavelengths similar to natural
sunlight
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Photoperiod

16 h daylight, 8h darkness

Table A7.4.1.1.a/01-6:

Mortality data

Test-Substance Mortality
Concentration
(mean measured) Number Percentage
[mg BIT/L] 25h 24h 48h 72h 96h | 25h 24h 48h 72h 96h
Negative control 0/20 |0/20 (0/20 [0/20 |0/20 |O 0 0 0 0
DMFsolvent control |0/20 |0/20 |0/20 [0/20 (0/20 |O 0 0 0 0
0.27 0/20 |0/20 |0/20 |0/20 (0/20 |O 0 0 0 0
0.59 0/20 |0/20 |0/20 |0/20 [2/20 |O 0 0 0 5
12 0/20 |2/20 |3/20 |[3/20 ([3/20 |O 10 15 15 15
2.3 0/20 |1/20 |4/20 |6/20 |[12/20 (O 5 20 30 60
51 0/20 | 19/20 |20/20 |20/20 [20/20 (O 95 100 100 |100
Temperature [°C] 11.8- |- - - 11.3-
12.6 121
pH 80- |80- |80 [80- |80
8.1 8.1 8.1
Oxygen[mg/1] 87- |82~ |82 |82 |84
9.0 8.6 85 8.4 8.7
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Table A7.4.1.1.a/01-7:

Effect data

24h[mg | 95% 48 h [mg 95 % 72h [mg 95% C.I 96h [mg | 95%
BIT/L]* C.l. BIT/L]* C.l. BIT/L]* o~ BIT/L)E C.l
LCso 34 |23-51| 29(m |23-51 2.4 20-30 | 1.9 (m) 1-25 "
! efiect data are based on measured (m) concentrations
Table A7.4.1.1.a/01-8: Validity criteriafor acute fishtestaccording to OECD Guideline 203
fulfilled Not fullfilled
Mortality of controlanimals < 10% yes
Concentrationof dissolved oxygen in all test vessels > 60% saturation yes
Concentration of test substance >80% of initial concentration during yes
test

Figure A7.4.1.1.a/01-1: 96-hour dose-response linefor Rainbow trout (Oncorhynchus mykiss) exposed to
BIT

Concentration-Response Curve (96-Hour Mortality Data)

Slope =4.3

Mortality (Probits)
[4,]
1

T T T 4Tk

0.1 1 .10
Concentration (mg a.i./L)
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Section A7

Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.1b/01
Annex Point 1A VII.7.1

Ecotoxicological Profile Including Environmental
Fate and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Acute toxicity of BITto fish-Marine water,
Sheepshead Minnow

1 REFERENCE Official
use only

1.1 Reference

|
N° 06RC-083 (December 20, 2006), Unpublished.

A7.4.1.1.001 S (2006C)
1,2-Benzisothiazolin-3-one: A 96-hour flow-throughacute toxicity
test with the sheepshead minnow (Cyprinodonvariegatus), I
, Rohmand Haas Report

1.2 Data protection

Yes

1.2.1. Dataowner

Rohm and Haas Company

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data
protection

Data on existing a.s. submitted for the first time in support of the
firstinclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (c) (ii),
as data generated afterentry into force ofthe Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study

Yes, US-EPA OPPTS 850.1075

2.2 GLP

Yes

2.3 Dewviations

No

3 MATERIALS AND METHODS

3.1 Testmaterial

1,2-Benzisothiazolin-3-one (BIT)

3.1.1 Lot/Batch number

2005-051

3.1.2  Specification

As given in section 2

3.1.3  Purity

89.8% BIT

3.1.4 Composition of
Product

not applicable

3.1.5 Furtherrelevant
properties

not applicable

3.16 Methodofanalysis

High performance liquid chromatography with UV detection
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Section A7 Ecotoxicological Profile Including Environmental
Fate and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection A7.4.1.1b/01 Acute toxicity of BITto fish-Marine water,
AnnexPointllA vil71  Sheepshead Minnow

3.2 Preparation of TS seetable A7.4.1.1.b/01-1
solution for poorly
soluble or wlatile test
substances

3.3 Reference substance No

33.1 Methodofanalysis  nottested
for reference
substance

3.4 Testing procedure

34.1 Dilution water see Table A7.4.1.1.b/01-2
34.2 Testorganisms see Table A7.4.1.1.b/01-3
343 Testsystem see Table A7.4.1.1.b/01-4
34.4  Testconditions see Table A7.4.1.1.b/01-5

345 Durationofthetest 96 h

34.6  Testparameter mortality: see Table A7.4.1.1.b/01-6

34.7 Sampling The water samples were collected from mid-depth in the test
chambers, placed in gless vials and processed immediately for
analysisof BIT.

348 Monitoringof TS Yes, 0, 48 hours and 96 hours
concentration

349  Statistics The mortality data were analysed using the computer program of
C.E. Stephan [(U.S. Environmental Protection Agency. 1985.
Standard Evaluation Procedure, Acute Toxicity Test for Freshwater
Estuarine and Marine Organisms (Estuarine Fish 96-Hour Acute
Toxicity Test). Hazard Evaluation Division. Office of Pesticide
Programs. EPA-540/9-85-006. Washington D.C.]. The programwas
designed tocalculate the LCso value and the 95% confidenceinterval
by probit analysis, the moving average method, and binomial
probability with nonlinear interpolation (Finney, D.J. 1971.
Statistical Methods in Biological Assay. Second edition. Griffin
press, London) ( Thompson, W.R. 1947. Bacteriological Reviews.
Vol. 1, No. 2, pages 115-145) (C.E. Stephan 1977. Methods for
calculating an LCso, Aquatic Toxicology and Hazard Evaluations.
American Society for Testing and Materials. Publication Number
STP 634, pages 65-84). Binomial probability was usedto calculate
the 48, 72 and 96-hour LCso values. The no-mortality and the NOEC
were determined by visual interpretation of the mortality and
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Section A7 Ecotoxicological Profile Including Environmental
Fate and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection A7.4.1.1b/01 Acute toxicity of BITto fish-Marine water,
AnnexPointllA vil71  Sheepshead Minnow

observationdata.

4 RESULTS

4.1 Limit Test Not performed

4.2 Results testsubstance

421 Initial concentrations Nominal (mg BIT/L)

of test substance
1.9, 3.8, 7.5, 15and 30

422  Actualconcentrations Measured concentrations of BIT in test samples (mg BIT/L)

of test substance
Nominal | Oh 48h 96 h Mean
measured
01
Negative | <LOQ <LOQ <LOQ -
control
01
solvent <LOQ <LOQ <LOQ -
control
19 1.80 173 1.90 18
3.8 349 345 3.60 35
75 7.07 6.81 7.18 7.0
15 13.1 13.7 14.1 14
30 24 219 28.6 24
423 Effect data see Table A7.4.1.1.b/01-6; see Table A7.4.1.1.b/01-7
(Mortality)
424  Concentration/ The slope of the 96-hour mortality concentration-response line was
response curve 12.5. See Figure A7.4.1.1.b/01-1.
425  Othereffects Lethargy, surfacing, lying on the bottom of the aquarium, loss of

equilibriumand erratic swimming

4.3 Results of controls
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Section A7 Ecotoxicological Profile Including Environmental
Fate and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection A7.4.1.1b/01 Acute toxicity of BITto fish-Marine water,
AnnexPointllA vil71  Sheepshead Minnow

431 Number/percentage no adverse effects
of animals showing
adverseeffects

432 Nature ofadverse not applicable
effects

4.4 Testwith reference Not performed
substance

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and methods ~ US EPA Guideline OPPTS 850.1075, Acute flow-through 96h fish
study with analytical confirmation of test solution concentrations.

5.2 Results anddiscussion  The test solutions appeared clearand colorless in alltest chambers at
testinitiation andtesttermination. A white precipitate was observed
in the diluter mixing chamber for the 30 mg BIT/L solution which
indicated that thetest was conducted to the limit of watersolubility .
All water quality parameters were within acceptable limits during
the test. Allfish in the negative and solvent control groups and in the
1.8 and 3.5 mg BIT/L treatment groups appeared normal throughout
the test. No mortality was observed in the 7.0 mg BIT/L group
though thefish were lethargic at 48 hours. Percent mortality was 5
and 90% for the 14 and 24 mg BIT/L groups, respectively. Signs of
toxicity observed in fish in the the 14 and 24 mg BIT/L groups
during the test included lethargy, loss of equilibrium, erratic
swimming, surfacing and.or lying on the bottom of the aquarium.
96 h NOEC = 3.5 mg BIT/L basedon survival.

521 LGy 96 h =7.0 mg BIT/L

522 LCso 96 h =19 mg BIT/L

523 LCipo Notapplicable

5.3 Conclusion See validity criteria summarized in table A7.4.1.1.b/01-8

5.3.1  OtherConclusions None

5.3.2 Reliability (1) reliable without restriction

5.3.3 Deficiencies No
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Section A7 Ecotoxicological Profile Including Environmental
Fate and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection A7.4.1.1b/01 Acute toxicity of BITto fish-Marine water,
AnnexPointllA vil71  Sheepshead Minnow

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE
Date December 2010
Materials and Methods Applicant’s version is acceptable
Results anddiscussion Applicant'sversionisadopted
Conclusion Applicant'sversionisadopted
Reliability 2
Acceptability Acceptable
Remarks
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Table A7.4.1.1.b/01-1:

Preparation of TS solution for poorly soluble or wlatile testsubstances

Criteria

Details

Dispersion

Yes, sonicationand inversion

Vehicle

Yes, dimethylformamide (DMF)

Concentrationofvehicle

0.1 ml/L in solventcontroland in all BIT treatment groups

Vehicle control performed

Yes

Otherprocedures

not applicable

Table A7.4.1.1.b/01-2:

Dilution water

Criteria Details
Source filtered natural seawater fromIndian River Inlet, Delaware, USA
Alkalinity not described
Hardness notdescribed
pH 7.7t08.1
Oxygen content 7.3t07.7mg/L
Conductance notdescribed
Holding water different fromdilution | notdescribed

water
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Table A7.4.1.1./01-3: Testorganisms

Criteria Details

Species/strain sheepshead minnow, Cyrinodon variegatus

Source Aquatic BioSystems, Inc., Fort Collins, Colorado, USA

Wild caught No

Agelsize Juveniles. Averagetotal lengthof 10 negative control fish measured
atthe end of the testwas 1.6 cmwith a range of1.3t0 1.8 cm. The
average wet weight (blotted dry) of 10 negative control fish
measured at the end of the testwas 0.06 grams with arange 0f0.03
t0 0.09 grams.

Kind of food Commercially prepared diet supplemented with brine shrimp nauplii
(Artemia species)

Amount offood Ad libitum

Feeding frequency Daily

Pretreatment Fish were held forat least 14 days priorto the testin water fromthe
same source and the same temperature as used during thetest. The
fish were not fed for two days priorto the testinitiation.

Feeding of animals during test No

Table A7.4.1.1.0/01-4: Testsystem

Criteria

Details

Testtype

Flow-through

Renewal oftest solution

During the testthe continuous flow diluter was
adjusted sothat eachtestchamber received
approximately 10 volume additions per 24 hours.

Volume of test vessels

25 L Teflon-lined stainless steelaquaria filled with 15
L test water

Volume/animal 15L
Number of animals/vessel 10
Number of vessels/ concentration 2

volatility of TS

Test performed in closed vessels dueto significant | No
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Table A7.4.1.1.b/01-5: Testconditions

Criteria Details
Testtemperature 216t0220°C
Dissolved oxygen 7.3t0 7.7 mg/L (at orabove 93% saturation)
pH 7.7t081
AdjustmentofpH not described
Salinity 20 parts perthousand
Aeration of dilutionwater Yes
Intensity of irradiation fluorescent lights, 145 lux
Photoperiod 16 h daylight, 8 h dark, 30 minute transition period of
low light intensity

Table A7.4.1.1./01-6: Mortality data

Test-Substance Mortality
Concentration
(measured)! Number Percentage
[mg BIT/L] 24 h 48 h 72h 96 h 24 h 48 h 72h 96 h
Negative control 0 0 0 0 0 0 0 0
DMFsolventcontrol |0 0 0 0 0 0 0 0
1.8 0 0 0 0 0 0 0 0
35 0 0 0 0 0 0 0 0
7.0 0 0 0 0 0 0 0 0
14 0 1 1 1 0 5 5 5
24 10 18 18 18 50 Q0 90 90
Temperature [°C] 21.7- 21.7- 21.6- 21.6-
22.0 21.8 21.8 219
pH 7881 (7981 |7.7-80 |7.881
Oxygen[mg/I] 7374 |7576 |7.6-7.7 |7.6-7.7

1 TS concentrations were measured
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Table A7.4.1.1.b/01-7: Effect data

48 h [mg BIT/L]: 95% C.1.

96 h [mg BIT/L]:

95% C.I.

LCo

7.0 (m) Not applicable

7.0 (m)

Not applicable

LCso

19 (m) 17-21

19 (m)

17-21

! effect data are based on measured (m) concentrations

Table A7.4.1.1.6/01-8: Validity criteriafor acute fishtestaccording to OECD Guideline 203

fulfilled

Not fullfilled

Mortality of controlanimals < 10%

yes

Concentrationof dissolved oxygen in all test vessels > 60% saturation yes

Concentration of test substance >80% of initial concentration during yes

test

Figure A7.4.1.1.b/01-1: Survival of organisms exposedto BIT for 96 hours

Concentration-Response Curve (96-Hour Mortality Data)

Mortality (Probits)

Slope =12.5

- @& T
10
Concentration (mg a.i./L)

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour

Page 277 of 453




Section A7

Subsection A7.4
Subsection A7.4.1

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment

Aquatic toxicity initial (acute) tests

Subsection Acute toxicity of BIT to invertebrates-Fresh water,
A7.4.1.2.a/01 Daphnia magna
Annex Point 1A VIL7.2
1 REFERENCE Official
use only
1.1 Reference A7.4.1.2 40 (2006b) 1,2-
Benzisothiazolin-3-one: A 48-hour flow-through acute toxicity testwith
the cladoceran (Daphnia magna), I
, Rohm and Haas Report N° 06RC-084 (September 28,
2006), GLP, Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohm and Haas Company
1.22. Companies with
letter ofaccess
1.23. Criteria fordata  Dataonexisting a.s. submittedforthe first time in supportof the first
protection inclusion into AnnexI/IA.
Data protection claimed in accordance with the Article 12.1(c) (ii), as
data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 202, US EPA 850.1010
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-Benzisothiazolin-3-one
311 Lot/Batch number 2005-051
3.1.2 Specification As given in section2
313 Purity 89.8% BIT
314 Compositionof  notapplicable
Product
3.1.5 Furtherrelevant  notapplicable
properties
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection Acute toxicity of BIT to invertebrates-Fresh water,

A7.4.1.2.a/01 Daphnia magna

Annex PointlIA VIL7.2

316 Methodof Reverse phase high performance liquid chromatography (HPLC)
analysis

3.2 Preparation of TS seeTable A7.4.1.2.a/01-1
solution for poorly
soluble or wlatile
testsubstances

3.3 Reference substance No

3.3.1 Methodof Not tested
analysis for
reference
substance

3.4 Testing procedure

3.4.1 Dilution water see Table A7.4.1.2.a/01-2

3.4.2 Testorganisms  seeTable A7.4.1.2.a/01-3

343 Testsystem see Table A7.4.1.2.a/01-4 X

344 Testconditions seeTable A7.4.1.2.a/01-5

3.45 Duration ofthe 48 h
test

34.6  Testparameter immobilization : seetable A7.4.1.2.a/01-6

34.7 Sampling The samples were collected from mid-depth in each test chamber,
placed in glass vialsand processed immediately for BIT concentration.

3.4.8 Monitoringof TS Yes, 0and 48 hours ofthe study
concentration

349  Statistics The 24 and 48 hour mortality and immobility data were analyzed using
the computer program of C.E. Stephan (C.E. Stephan, 1978, US EPA,
Environmental Research Laboratory, Duluth, Minnesota, USA, personal
communication). The binomial probability was used to calculatethe 24
hour ECs, value and the probit method was used to calculate the 48 hour
ECso value..

4 RESULTS

4.1 Limit Test Not performed
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Subsection A7.4
Subsection A7.4.1

Subsection
A7.4.1.2.a/01

Annex Point 1A VIIL.7.2

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Acute toxicity of BIT to invertebrates-Fresh water,
Daphnia magna

4.2 Results test

substance
421 Initial Nominal (mg BIT/L)
concentrationsof. 4, 1.3, 25, 5.0, 10, and 20
422  Actual measured concentrations (mg BIT/L)
concentrations of
test substance Nominal O0h 48h mean
13 1.08 1.19 11
25 2.88 2.92 29
5.0 513 4.98 51
10 10.3 9.62 10
20 215 20.6 21

423  Effectdata
(Immobilisation)

seetable A7.4.1.2.a/01-6; see table A7.4.1.2.a/01-7

424  Concentration/
response curve

48 hour mortality/immobility data, see Figure A7.4.1.2.a/01-1.

425  Othereffects

Mortality, lethargy

4.3 Results of controls

normal in appearance and behavior

4.4 Testwith reference
substance

Not performed

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and
methods

US EPA Guideline 72-2, Acute flow-through 48h Daphniamagna study
with analytical confirmation of test solution concentrations. There were
no guideline deviations.

5.2 Results and
discussion

Daphniamagnawere exposed to five concentrations of BIT,a dilution
water control (negative control) and a solvent control (dimethyl
formamide) under flow-through conditions for 48 hours. The test
solutions appeared clear and colorless in all test chambers at test
initiation and termination. Analytical recoveries ranged from 83 to
115% of nominal concentrations on Day 0 and from 92 to 117% of
nominal concentrations on Day 2. At testtermination,all daphnids in
the negative control and the solventcontrol appeared normal with no
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Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Acute toxicity of BIT to invertebrates-Fresh water,
Daphnia magna

mortalities orimmobile daphnids noted. Percent mortality/immobility at
test termination in the 1.1, 2.9, 5.1, 10 and 21 mg BIT/L treatment
groupswas 5, 35, 60, 100 and 100%, respectively.

521 EGCo Not applicable
522 ECso 3.7 mg BIT/L (95% confidenceintervalof2.9to 6.4 mg BIT/L)
523 ECuo 10 mg BIT/L

5.3 Conclusion

seetable A7.4.1.2.a/01-8

531 Reliability

(1), reliable without restriction

5.3.2 Deficiencies

No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

December 2010

Materials and Methods

3.4.3: The OECD Guideline 202 recommends four groups of 5 animals each
instead oftwo groups of 10 animals.

Results anddiscussion

Applicant's versionadopted

Conclusion Applicant's version adopted
Reliability 2

Acceptability Acceptable

Remarks

Table A7.4.1.2.a/01-1:

Preparation of TS solution for poorly soluble or wlatile test substances

Criteria Details

Dispersion

Mixed by inversion
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Vehicle DMF (dimethyl formamide)

Concentrationofvehicle 0.1 m/L in solventcontroland in all BIT treatment
groups

Vehicle control performed yes

Other procedures Not applicable
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Table A7.4.1.2.a/01-2: Dilutionwater

Criteria Details
Source Wellwater, approximately 40 meters deep, located at
Wildlife International, Easton, Maryland, USA
Alkalinity 180 to 182 mg/L as CaCOs
Hardness Moderately hard, 132to 136 mg/L as CaCOs
pH 80t082
Ca/ Mg ratio Not described
Na / K ratio Not described
Oxygen content >7.9 mg/L (88% of saturation)
Conductance 305 to 320 pmhos/cm

Holding water different fromdilution water

Wellwaterwas sand filtered, pumped intoa storage
tankand aerated. Priorto use, the water was filtered
t0 0.45 pm and passed through an ultraviolet
sterilizer.

Table A7.4.1.2.a/01-3: Testorganisms

Criteria Details
Strain Daphniamagna
Source In-house daphnid culture
Age firstinstardaphnids (<24 h old)

Breeding method

not described

Kind of food Mixture of yeast, cereal grass media and troutchow
and a suspension of freshwater greenalga,
Selenastrum capricornutum

Amount offood ad libitum

Feeding frequency

Daily priorto test initiation

Pretreatment

None

Feeding ofanimals during test

No
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Table A7.4.1.2.a/01-4: Testsystem

Criteria

Details

Renewal oftest solution

Flow-through usinga calibrated syringe pump to
deliverthe desiredtest concentration. Diluterwas
adjusted sothat eachtestchamber received
approximately 5 volume additions of testwater every
24 hours.

Volume of test vessels

25 liter stainless steelaquariumcontaining 22 liters of
test water

volatility of TS

Volume/animal 2.2 liters
Number of animals/vessel 10
Number of vessels/ concentration 2

Test performed in closed vessels dueto significant | No

Table A7.4.1.2.a/01-5: Testconditions

Criteria

Details

Test temperature

199t020.1 °C

Dissolved oxygen

>7.9 mg/L (88% of saturation)

pH 80t08.1
AdjustmentofpH notdescribed
Aeration of dilution water Yes
Quality/Intensity of irradiation 183 lux

Photoperiod

16 hrdaylight, 8 hours darkness
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Table A7.4.1.2.a/01-6: Immobilisation data

eSS Mortality/Immobility Daphnia
Concentration
(mean measured)? Number Percentage (%) Oxygen pH Tempera-
[mg BIT/L] [mg/L] ture [°C]
24h  48h | 24h  48h 48h 48h 48h
Negative control 0/10 0/10 0 0 8.4 8.0 20.1
DMFsolventcontrol 0/10 0/10 0 0 8.4 8.0 20.1
11 0/10 1/10 0 5 8.5 8.1 20.0
29 0/10 3.5/10 0 35 8.2 8.1 20.0
51 0/10 6/10 0 60 8.3 8.0 20.0
10 0/10 10/10 0 100 8.2 8.0 19.9
21 10/10 | 10/10 100 100 8.3 8.0 19.9

1 TS concentrations were measured

Table A7.4.1.2.a/01-7: FEffect data

ECsot 959% C.I ECo* ECioo!
24 h[mg BT/L] Not applicable
48 h [mg BIT/L] 3.7 291t04.6 Not applicable

! efiect data are based on measured (m) concentrations

Table A7.4.1.2.a/01-8: Validity criteria for acute daphnia immobilistaion test according to OECD

Guideline 202
fulfilled Not fullfilled
Immobilisation of controlanimals <10% yes
Controlanimals not staying at thesurface yes
Concentrationof dissolved oxygen in all test vessels >3 mg/L yes
gos?centration oftest substance >80% of initial concentration during yes
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Figure A7.4.1.2.a/01-1: 48-hour dose-concentration response curve for Daphnia magna exposedto BIT

Concentration-Response Curve (48-Hour Mortality/Immobility Data)
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Subsection A7.4
Subsection A7.4.1

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment

Aquatic toxicity initial (acute) tests

Subsection Acute toxicity of BIT to invertebrates-Marine water,
A7.4.1.2.b/01 Mysid
Annex Point 1A VII.7.2
1 REFERENCE Official
use only
1.1 Reference A7.4.1.2 601 I (2007a) 1,2-
Benzisothiazolin-3-one: A 96-hour flow-through acute toxicity test
with the saltwater mysid (Americamysis bahia),
I Rohm and Haas Report N° 06RC-085
(January 15,2007), Unpublished
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (c) (i), as
data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, US EPA OPPTS 850.1035
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-Benzisothiazolin-3-one
3.1.1 Lot/Batch number 2005-051
3.1.2 Specification As given in section2
313 Purity 89.8% BIT
314 Composition of Not applicable
Product
3.1.5 Furtherrelevant Notapplicable
properties
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Annex Point 1A VIL.7.2

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Acute toxicity of BIT to invertebrates-Marine water,
Mysid

3.1.6

Method of analysis

Reverse phase highperformance liquid chromatography (HPLC)

3.2 Preparation of TS

solution for poorly
soluble or wolatile
testsubstances

see Table A7.4.1.2.b/01-1

3.3 Reference substance

No

3.4 Testing procedure X

341 Dilution water see Table A7.4.1.2.b/01-2

34.2 Testorganisms see Table A7.4.1.2.b/01-3

343 Testsystem see Table A7.4.1.2.b/01-4

3.4.4  Testconditions see Table A7.4.1.2.0/01-5 X

345 Duration ofthetest 96 h

346 Testparameter mortality see table A7.4.1.2.b/01-6

34.7 Sampling Samples were collected frommid-depth in the test chambers, placed in
glass vials and processed immediately for analysis.

3.48 Monitoringof TS  Yes, 0, 48 and 96 hours of the study. A problem occurred with the

concentration analytical method during theanalysis ofthe 48 h samples. Additional
samples were collectedat 72 hours fromthe 1.3,2.5 and 5.0 mg BIT/L

samples to confirmthat nominal concentrations were achieved.
349  Statistics The mortality data were analysed using thecomputer programof C.E.

Stephan [(U.S. Environmental Protection Agency. 1985. Standard
Evaluation Procedure, Acute Toxicity Test for Freshwater Estuarine
and Marine Organisms (Estuarine Fish96-Hour Acute Toxicity Test).
Hazard Evaluation Division. Office of Pesticide Programs. EPA-
540/9-85-006. Washington D.C.]. The program was designed to
calculate the LCso value and the 95% confidence interval by probit
analysis, the movingaveragemethod, and binomial prob ability with
nonlinear interpolation (Finney, D.J. 1971. Statistical Methods in
Biological Assay. Second edition. Griffin press, London) (Thompson,
W.R. 1947. Bacteriological Reviews. Vol. II, No. 2, pages 115-145)
(C.E. Stephan 1977. Methods for calculating an LCso, Aquatic
Toxicology and Hazard Evaluations. American Society for Testing
and Materials. Publication Number STP 634, pages 65-84). Binomial
probability was used to calculate the 48, 72 and 96-hour LCso values.
The no-mortality and the NOEC were detesrmined by visual
interpretation of the mortality and observation data.
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4
Subsection A7.4.1

Aquatic toxicity initial (acute) tests

Fate and Behaviour in the Environment

Subsection Acute toxicity of BIT to invertebrates-Marine water,
A7.4.1.2.b/01 Mysid
Annex Point 1A VII.7.2
4 RESULTS
4.1 Limit Test Not performed

4.2 Results testsubstance

421  Initial Nominal (mg BIT/L)
concentrations of
test substance 0.31, 0.63, 1.3, 2.5, and 5.0
422  Actual measured concentration (mg BIT/L)
concentrations of
testsubstance Nominal | 0h agh | 72h | 9eh | Mean
measured
0.31 0.296 0.298 - 0.232 0.28
0.63 0.624 0.639 - 0.573 0.61
13 1.29 -- 1.21 121 1.2
25 2.55 -- 2.39 2.36 2.4
5.0 5.09 -- 4.87 -- 5.0

423 Effect data
(Mortality)

see Table A7.4.1.2.b/01-6; see Table A7.4.1.2.b/01-7

424  Concentration/ See Figure A7.4.1.2.b/01-1.

response curve

425  Othereffects

Mortality, lethargy and erratic swimming

4.3 Results of controls No adverse effects

4.4 Testwith reference Not performed

substance

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and

Yes, US EPA OPPTS 850.1035, Acute 96h mysid flow-throughstudy

methods with analytical confirmation of test solution concentrations.

5.2 Results anddiscussion The test solutions appeared clearandcolorlessin alltest chambers at
testinitiation andtesttermination. Allwater quality parameters were
within acceptable limits during the test. Percent mortality in the 2.4
and 5.0 mg BIT/L treatment groups was 80 and 100%, respectively.
Surviving mysids in the 2.4 mg BIT/L group exhibited lethargy and

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour

Page 289 of 453



Section A7

Subsection A7.4
Subsection A7.4.1

Subsection
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Annex Point 1A VIL.7.2

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Acute toxicity of BIT to invertebrates-Marine water,
Mysid

erratic swimming behavior at testtermination. The single mortalities in
the 0.28 and 1.2 mg BIT/L groupswere notconsidered to betreatment
related.

521 LGo 9% h=1.2 mg BIT/L
522 LGCso 9 h=1.9 mg BIT/L
523 LCio 96 h=5.0 mg BIT/L

5.3 Conclusion

see validity criteriasummarized in Table A7.4.1.2.b/01-8

531 Reliability

(1) reliable without restriction

5.3.2 Deficiencies

No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

December 2010.

Materials and Methods

3.4: TA range-finding test (following EPA Guideline 850.1035) should be
conductedwithboth newly hatched (<24 h) andyoungadult (5-6 d old) to assess
which age-class must be used in the definitive test.

3.4.4: The photoperiod usedin this study is different that recommended by the
EPA Guideline

Results anddiscussion

Applicant's versionisadopted

Conclusion Applicant'sversionisadopted
Reliability 2

Acceptability Acceptable

Remarks

Table A7.4.1.2.b/01-1:

Preparation of TS solution for poorly soluble or wlatile testsubstances
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Criteria Details
Dispersion Yes, sonicatedand mixed by inversion
Vehicle Yes, dimethyl formamide (DMF)

Concentrationofvehicle

0.1 ml/L in solventcontroland in all BIT treatment
groups

Vehicle control performed

Yes

Otherprocedures

Not applicable
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Table A7.4.1.2.b/01-2: Dilutionwater

Criteria Details
Source Filtered seawater fromthe Indian River Inlet,
Delaware, USA
Alkalinity Not described
Hardness Not described
PH 8.01t083
Aeration Yes
Salinity 18 to 20 ppt (part per thousand)
Ca/ Mg ratio Not described
Na /K ratio Not described
Oxygen content 6.6 to 7.7 mg/L (> 90% of saturation)
Conductance Not described
Holding water different fromdilution water No

Table A7.4.1.2.0/01-3: Testorganisms

Criteria Details
Strain Mysid (Americamysis bahia)
Source Aquatic BioSystems, Inc., Fort Collins, Colorado, USA
Age Juvenile,<24 hold

Breeding method

Adult mysids were held in the laboratory for 12 days priorto
collection ofthe juveniles

Kind of food Live brine shrimp Artemia nauplii
Amount offood ad libitum
Feeding frequency Daily

Pretreatment

Adult mysids were held for 12 days in water fromthe same
source andtemperature as used during thetest

Feeding ofanimals during test

Yes, live brine shrimp Artemia nauplii daily
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Table A7.4.1.2.0/01-4: Testsystem

Criteria

Details

Renewal oftest solution

Test substancewas supplied by a continuous flow

diluter for 10 volume additions oftest water every 24

hourss

Volume of test vessels

25 liter stainless steelaquaria that contained 15-liters

of test solution

Volume/animal 15L
Number of animals/vessel 10
Number of vessels/ concentration 2
Test performed in closed vessels dueto significant | No

volatility of TS

Table A7.4.1.2.b/01-5: Testconditions

Criteria

Details

Test temperature

24.2 —24.7 °C attest initiation

Dissolved oxygen

7.0-7.3 mg/L at test initiation

pH 8.0-8.1 attest initiation
AdjustmentofpH notdescribed

Salinity 20 ppt

Aeration of dilution water Yes

Quality/Intensity of irradiation

Fluorescentlight bulbs, 159 lux

Photoperiod

16 h lightand 8 h dark with 30 minute transition
period of low light intensity
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Table A7.4.1.2.b/01-6:

Mortality data

Test-Substance Mortality
Concentration
(mean measured) Number Percentage (%)

[mg BIT/L] 24h  48h  72h  96h | 24h  48h  72h  96h
Negative control 0 0 0 0 - - - -
DMFsolventcontrol |0 0 0 0 - - - -
0.28 0 0 0 1 0 0 0 05
0.61 0 0 0 0 0 0 0 0
12 0 0 0 1 0 0 0 05
24 0 11 11 16 0 55 55 80
5.0 9 20 20 20 45 100 100 100
Temperature [°C] -- -- -- 24.5-

24.7

pH 8.0 8.1 7980 (8081
Oxygen [mg/I] 7475 |7073 |6.0-73 |[6.1-7.1
Salinity [ppt] 20 ppt |20 ppt (20 ppt |20 ppt
1 TS concentrations were measured
Table A7.4.1.2.b/01-7: Effect data

LCso! 959% C.I. LCo! LCioo*
24 h [mg BIT/L] >5.0 (M) - 2.4 (m) -
48 h [mg BIT/L] 2.3 (m) 12-50 1.2 (m) 5.0 (m)
72 h[mg BIT/L] 2.3 (m) 1.2-50 1.2 (m) 5.0 (m)
96 h [mg BIT/L] 1.9 (m) 12-24 1.2 (m) 5.0 (m)
! effiect data are based on measured (m) concentrations
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Table A7.4.1.2.b/01-8: Validity criteria

fulfilled Not fullfilled
Mortality of controlanimals < 10% yes
Concentration of dissolved oxygen in all test vessels >3 mg/L yes
tC;o;scentration oftest substance >80% of initial concentration during yes

Figure A7.4.1.2.6/01-1: Survival of organisms exposedto the testsubstance, BIT, for 96 hours

Concentration-Response Curve (96-Hour Mortality Data)

Mortality (Probits)
(4]

Concentration (mg a.i/L)

10
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Subsection A7.4
Subsection A7.4.1

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment

Aquatic toxicity initial (acute) tests

Subsection Growth inhibition test of BIT on algae-Fresh water,
A7.4.1.3a/01 Pseudokirchneriella subcapitata
Annex Point 1A VIL7.3
1 REFERENCE Official
use only
11 Reference AT7.4.1.3.2/0 | | (2006))
1,2--Benzisothiazolin-3-one: A 96-hour toxcity test with the
freshwater alga (Pseudokirchneriella subcapitata), |l
I Rohm and Haas Report
N° 06RC-086 (September 20, 2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohm and Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (c) (i), as
data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD Guideline 201, EEC Method C.3, US EPA OPPTS
850.5400
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2--Benzisothiazolin-3-one (BIT)
311 Lot/Batchnumber 2005-051
3.1.2  Specification As given in section2
313 Purity 89.8% BIT
3.1.4 Composition of Not applicable
Product
3.1.5 Furtherrelevant Due to the decline in BIT concentrations over the duration of the
properties study, the biological endpoints were based on Day 0 measured
concentrations.
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection Growth inhibition test of BIT on algae-Fresh water,
A7.4.1.3a/01 Pseudokirchneriella subcapitata

Annex Point 1A VIIL.7.3

3.1.6 Methodofanalysis High performance liquid chromatography (HPLC)with UV detector

3.2 Preparation of TS see Table A7.4.1.3.a/01-1
solution for poorly
soluble or wlatile
testsubstances

3.3 Reference substance  No

3.4 Testing procedure

34.1 Culture medium Stock nutrient solutions were prepared by adding reagent-grade
chemicals to purified well water. The pH of the mediumwas adjusted
to pH 8.0 with 10% HCI and the mediumwas sterilized by filtration
(0.22 pum) prior to use.

3.4.2 Testorganisms see Table A7.4.1.3.a/01-2

343 Testsystem see Table A7.4.1.3.a/01-3

3.4.4 Testconditions see Table A7.4.1.3.a/01-4 X

3.45 Durationofthetest 96 h

34.6  Testparameter cell multiplication inhibition

34.7 Sampling 0 h: aliquots were collected fromthe individual batches of test solution
prepared foreach treatment and control group priorto additionof the
algae. At 96 h: samples were from pooled replicates from each
treatment and control group. Allsamples were collected in glass vials
and were processed on the day of collectionandanalyzed as soon as
possible.

3.4.8 Monitoringof TS  Yes,0and96h
concentration

349  Statistics The calculation of cell densities, area under the growth curve, growth
rates and percent inhibition values, as well as all statistical analyses,
were conducted using “SAS System for Windows”, Version 8.02
(SAS Institute, Inc., 1999, Cary, North Carolina, USA). The data were
evaluated for normality and homogeneity of variance (p =0.05) using
the Shapiro-Wilk’s and Levene’s tests, respectively.

4 RESULTS

4.1 Limit Test Not performed
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Annex Point 1A VIIL.7.3

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Growth inhibition test of BIT on algae-Fresh water,
Pseudokirchneriella subcapitata

4.2 Results testsubstance

421  Initial Nominal: 0 (negative control), 0.018, 0.041, 0.091, 0.20, 0.45and 1.0
concentrationsof  mg BIT/L
test substance

422  Actual Day 0 Measured: negative control < LOQ (limit of quantitation),
concentrationsof ~ 0.019, 0.043, 0.095, 0.21, 0.47 and 1.1 mg BIT/L
test substance

Day 4 (96 hours) all BIT concentrations were <LOQ.

423  Growthcurves

see attached Figure A7.4.1.3.a/01-1 for growth of Pseudokirchneriella
subcapitatain the negative control

424  Concentration/

see attached Figure A7.4.1.3.a/01-2

response curve

425  Cell concentration Notdescribedin report X
data

426  Effect data 72 hECso =0.32 mg BIT/L X

(cell multiplication
inhibition)

72 h E.Cso = 0.80 mg BIT/L
72 h EsCso = 0.32 mg BIT/L

427  Otherobserved
effects

Not applicable

4.3 Results of controls

controlresults performedas expected

4.4 Testwith reference
substance

Not performed

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and
methods

US EPA OPPTS 850.5400, OECD Guideline 201, EEC Method C.3,
Acute static 96 h algal study with analytical confirmation of test
solutionconcentrations.

5.2 Results anddiscussion

The 96 hour ECs, is equal to 0.38 mg BIT/L. The freshwateralgawas
exposed to ageometric series of sixtest concentrations anda negative
controlunder static conditions for 96 hours. Allstock solutions and
test solutions appeared clear and colourless at preparation and no
precipitates were observed in the test solutions during the test.
Samples of test mediumcollected and analyzed for BIT concentrations
resulted in recoveries that ranged from 105 to 106% of nominal
concentrationson Day Oand all< LOQ on Day 4.
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and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection Growth inhibition test of BIT on algae-Fresh water,
A7.4.1.3a/01 Pseudokirchneriella subcapitata

Annex PointllIA VII1.7.3

521 NOEC 96 h=0.47 mg BIT/L

522 ECs 96 h=0.98 mg BIT/L

523 ECso 96 h=0.36 mg BIT/L

5.3 Conclusion see validity criteria in Table A7.4.1.3.a/01-6

5.3.1 Reliability (1), reliable without restriction

5.3.2 Deficiencies No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date March 2015

Materials and Methods

Results anddiscussion
The test fulfills the Validity criteriain OECD 201:

o |t fulfillsexponential growth criteria.

e Mean coefficient of variation section by section at96h = 0.169 and at
72h =0.2. Meetsthe criteriaanddoes notexceeds 35%.

e Coef. of variation ofaverage specificgrowth rates for 72h=0.0056 and
for 96h = 0.022 meets thecriteriaand does not exceeds 7%.

o Initial cell densityis 10000 cells/mlfulfilling criteria.

Conclusion The endpoints were recalculated.

Initial measured concentrations were used for endpoints calculation since 24h
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Section A7

Subsection A7.4
Subsection A7.4.1

Subsection
A7.4.1.3a/01

Annex Point 1A VIIL.7.3

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Growth inhibition test of BIT on algae-Fresh water,
Pseudokirchneriella subcapitata

represents the mostsensitive endpoint. An E,C50=0.33 mg BIT/landa ErC10 =
0.032 mg BIT/lI was calculated.

Reliability 2
Acceptability Acceptable
Remarks
Cell Dienstry By Feplicate Ower the 85-Hour Exposure Penod
Dy 0 Measured Cell Density (cells/mL)
Test Conceniration
mz ai/l) Feplicate 14 Hours' 4% Hours 72 Hours 08 Hours
HNegative Conirol A 34334 1904593 1,233,029
B 34,983 183,034 1,183,600
C 32,635 174,583 1,170,767
0018 A 31,684 128,538 5062431
B 33189 134,888 5,643,357
C 30,520 178,430 5,083,540
0.043 A 17,793 170,002 5,864,374
B 17843 168,182 5435872
C 19,583 134304 5,673,872
0.083 A 14,085 135,181
B 17,532 161,607
C 17,885 175,917
0.21 A 13,365 133,781 B27.483 4,020,426
B 0,287 111,828 815,112 3,406,800
C 13,118 134,224 593,587 3,930,307
0.47 A 18,014 100,331 680,436 3,545,606
B 14,683 38,432 172,461 1,486,388
C 13,987 64,980 440,224 2,661,153
11 A 11,257 42 562 121,508 661,433
B 14,545 12,565 30,012 88,210
C 10,329 11483 11802 46,757

! The initial call depsity of the stock culfure was determined and an inocuhum volume was admentstered to
each test chamber to vield a cell density of approximacaly 10,000 cells'mL at test initarion {0 hours)

Calculation of endpoints:

The endpoints evaluated were the 50% effect concentration for growth rate
(ErC50), 10% effect concentration (ErC10) and NOEC. They have been estimated
fitting the curvetaking intoaccount negativegrowths and later calculating the
50% of the upper asymptote of the curve. NOEC values are estimated using
Dunnett’s test.
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Section A7

Subsection A7.4
Subsection A7.4.1

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment

Aquatic toxicity initial (acute) tests

Subsection Growth inhibition test of BIT on algae-Fresh water,
A7.4.1.3a/01 Pseudokirchneriella subcapitata
Annex Point llIA VIIL.7.3
eCA
Period
ErC50 ErC10 NOEC
0-24 0.33 (0.26-0.4) 0.032 (0.01 -0.05) 0.04
0-48 0.8(0.59-1.02) 0.19 (0.14 -0.25) 0.21
0-72 0.99 (0.74 - 1.24) 0.24 (0.16 - 0.32) 0.47
0-96 1.31 (0.88 - 1.74) 0.34 (0.25 — 0.45) 0.47
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Table A7.4.1.3.a/01-1: Preparation of TS solution for poorly soluble or wolatile test substances

Criteria Details
Dispersion Yes
Vehicle Yes, purified well water
Concentrationofvehicle Not applicable
Vehicle control performed Yes dilution water control
Otherprocedures Notapplicable
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Table A7.4.1.3.a/01-2: Testorganisms

Criteria Details
Species Pseudokirchneriellasubcapitata
Strain Not applicable
Source University of Toronto Culture Collection 37
Laboratory culture Yes

Method of cultivation

sterile algal medium identical to mediumused in the
toxicity test

Pretreatment

Actively growingin culture mediumforat least two
weeks priorto test initiation

Initial cell concentration

1.0 x 10° cells/ml; each testvessel was inoculated
with 1.0 ml to yield 10,000 cells/mL at test initiation

Table A7.4.1.3.a/01-3: Testsystem

Criteria

Details

Volume of culture flasks

250 mL containing 100 mL test solution

Culturing apparatus

haemocytometerand a microscope

Light quality

cool-white fluorescent lights

Procedure for suspending algae

rotary shakeradjusted to 100 rpm

Number of vessels/ concentration

3

Test performed in closed vessels dueto significant
volatility of TS

Erlenmeyer flasks were plugged with foamstoppers
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Table A7.4.1.3.a/01-4: Testconditions

Criteria

Details

Testtemperature

24+2°C

pH

7.9t08.0onDay0Oand8.1to8.4 onDay4

Aeration of dilutionwater

Not described

Light intensity

4300 + 10% lux

Photoperiod

24 h photoperiod daily

Table A7.4.1.3.a/01-5: Cell concentration data

Test-Substance Cell density (mean values)
[cells x103/ml]
Concentration
(measured)* Mean cell density Percentinhibition
[mg BIT/L] 24h  48h  72h  96h | 24h 48h  72h  96h
0 (control) 35 183 1196 5899 - - - --
0.019 32 184 1184 5568 8.2 -0.87 1.0 5.6
0.0.43 29 174 1223 5658 18 4.6 -2.2 4.1
0.095 27 164 1018 4937 24 10 15 16
0.21 22 134 745 3819 36 27 38 35
0.47 16 75 467 2565 55 59 61 57
11 12 29 58 269 65 84 95 95
Temperature [°C] 24.5 24.6 24.5 24.0
pH 7.9t08.0onDay0; 8.1 to8.4o0nDay4

1 T'S concentrations were Day 0 measured concentrations

Table A7.4.1.3.a/01-6: Validity criteriafor algal growth inhibition test

fulfilled Not fulfilled

Cell concentrationin control cultures increased at least by a factor of 16

within 3 days

yes

Concentration of test substance >80% of initial concentration during

test

yes
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Figure A7.4.1.3.a/01-1: Growth of the freshwater alga, Pseudokirchneriella subcapitata, in the negative
control during the toxicity testwith BIT
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Figure A7.4.1.3.a/01-2: Concentration response cur\e for Pseudokirchneriellasubcapitata, exposed to BIT
for 96 hours, expressedas cell density
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Subsection A7.4
Subsection A7.4.1

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment

Aquatic toxicity initial (acute) tests

Subsection Growth inhibition test of BIT on algae-Marine water,
A7.4.1.3.b/01 Skeletonema costatum
Annex Point 1A VIIL.7.3
1 REFERENCE Official use
only
1.1  Reference A7.4.1.3.0/0 (2006a)
1,2-Benzisothiazolin-3-one: A 96-hour toxicity test with the marine
diatom (Skeletonema costatum),
I Rohm and Haas Report N° 06RC-087
(September 18,2006), GLP, Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3. Criteriafordata  Dataon existing a.s.submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (c¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 201, EU Directive 92/69/EEC Method C.3, US EPA
OPPTS 850.5400
22GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial
3.1.1 Lot/Batch number 1,2-Benzisothiazolin-3-one
3.1.2  Specification 2005-051
3.1.3  Purity As given in section2
314 Compositionof 89.8%
Product
3.15 Furtherrelevant notapplicable
properties
316 Methodof not applicable
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Section A7 Ecotoxicological Profile Including Environmental
Fate and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection Growth inhibition test of BIT on algae-Marine water,
A7.4.1.3.b/01 Skeletonema costatum

Annex Point 1A VIL.7.3

analysis

3.2 Preparation of TS see Table A7.4.1.3.b/01-1
solution for poorly
soluble or wolatile
testsubstances

3.3 Reference substance No

3.4 Testing procedure

34.1 Culturemedium  Saltwater algal medium at a salinity of 30 parts per thousand was
adjusted to pH 8.0 + 0.1 with 10% HCI and was sterilized by
filtration (0.22 um) prior to use.

342 Testorganisms  seeTable A7.4.1.3.b/01-2

343 Testsystem see Table A7.4.1.3.b/01-3

344 Testconditions seeTable A7.4.1.3.b/01-4

3.45 Duration ofthe 96 h
test

34.6 Testparameter  algalgrowth inhibition

34.7 Sampling 0 h samples were collected fromtest solutions prior to the addition of
algae. 96 h samples were collected frompooledreplicates from test
solutions. All samples were collected in glass vials and were
processedon theday of collection and analyzed as soon as possible.

3.4.8 Monitoringof TS Yes,0and 96 h
concentration

3.49 Statistics The calculation of cell densities, areas under the growth curve,
growth ratesand percentinhibition values and all statistical analyses
were conducted using “The SAS System for Windows”, Version
8.02 (The SAS System for Windows, 1999, version 8.02. SAS
Institute, Cary, North Carolina, USA). Non-linear regression was
used to calculate ECso values and their corresponding 95%
confidence intervals for each 24 hour exposure period. (Bruce, R.D.
and Versteeg, D.J., 1992. A Statistical Procedure for Modeling
Continuous Toxcity Data. Environmental Toxicology and
Chemistry 11: 1485-1494) The data were evaluated for normality
and homogeneity of variance (p=0.05) using the Shapiro-Wilk’s and
Levene’s tests, respectively. The results of the statistical analyses
and an evaluation ofthe concentration-response pattern were used to
determine the NOEC at 72 and 96 hours.
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Section A7 Ecotoxicological Profile Including Environmental
Fate and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.1 Aquatic toxicity initial (acute) tests

Subsection Growth inhibition test of BIT on algae-Marine water,
A7.4.1.3.b/01 Skeletonema costatum

Annex Point 1A VIL.7.3

4 RESULTS
4.1 Limit Test Not performed
4.2 Results test
substance
421  Initial Nominal (mg BIT/L)
fgsr;csingg'&';s of 4, 0,019, 0.038, 0.075, 0.15, 0.30 and 0.60
422  Actual measured (mg BIT/L)
f:sqcsingg:?cgs of LOQ =limit of quantitation
Oh 96 h
0.017 <LOQ
0.039 <LOQ
0.074 <LOQ
0.15 <LOQ
031 <LOQ
0.60 0.018

423  Growthcurves see Figure A7.4.1.3.b/01-1

424  Concentration/  seeFigure A7.4.1.3.b/01-2
response curve

425  Cell concentration seetable A7.4.1.3.b/01-5

data

426  Effect data 72 h (mg BIT/L)
(cell _ ) P
multiplication ECso, cell density:0.26; NOAEC, cell density: 0.074
inhibition) EnCso, areaunderthe growth curve: 0.19; NOAEC: 0.074

E/Cso, growth rate: 0.35; NOAEC: 0.15

96 h (mg BIT/L)
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Subsection A7.4
Subsection A7.4.1

Subsection
A7.4.1.3.b/01

Annex Point 1A VIL.7.3

Ecotoxicological Profile Including Environmental
Fate and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Growth inhibition test of BIT on algae-Marine water,
Skeletonema costatum

ECso, cell density: 0.40; NOAEC, cell density: 0.15
ExCso, areaunderthe growth curve: 0.23; NOAEC: 0.074
E.Cso, growth rate: 0.42; NOAEC: 0.15

427  Otherobserved

Not applicable

effects
4.3 Resultsofcontrols  controlresults performedas expected X
4.4 Testwith reference  Not performed

substance

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and
methods

Yes, OECD 201, EU Directive 92/69/EEC Method C.3, US EPA
OPPTS 850.5400, static 96 h marine algal study with analytical
confirmation oftest solution concentrations

5.2 Results and

All stocksolutions andtest solutions appeared clearand colorless at

discussion preparation and no precipitates were observed. Five of the six
measured concentrations in testmedia samples collected at 96 h were
<the limit of quantitation (<0.010 mg BIT/L).
52.1 NOEC 0.15 mg BIT/L (95% confidence interval:
522 ECs 0.42 mg BIT/L (95% confidence interval:0.39 - 0.47 mg BIT/L))
523 ECso 0.23 mg BIT/L (95% confidence interval:0.21 - 0.26 mg BIT/L)

5.3 Conclusion

see validity criteria in table, below

53.1 Reliability

(1), reliable without restriction

5.3.2 Deficiencies

No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

March 2015

Materials and Methods

A 96-hour toxicity test with the marine diatom (Skeletonema costatum) of BIT (purity
89.8%) was conducted followingOECD TG 201,EC Method C.3, and US EPA
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Annex Point 1A VIL.7.3

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Growth inhibition test of BIT on algae-Marine water,
Skeletonema costatum

OPPTS 850.5400.

The initial cell density was ca. 77000 cellsyml for eachtestflask.

Results anddiscussion

Nominal concentrations of BIT were: 0,0.019,0.038,0.075,0.15,0.30and 0.60mg
BIT/L. Analytical confirmation oftest solution concentrations was performedat 0 h
and at 96 h. It was shownthat at 96 h the concentrationsdecreased to below the
LOQ.

The endpoints were estimated on the basis ofnominal concentrations because it
was considered thatmeasured concentrations do not representwellthe exposure
duringthe test.

In the controlthere was not anexponential growth during the test, at leastthe cell
density did not increase by a factor of 16 withinthe 72-hour test period. Thus the
validity criteriawere not met.

At 72 h the following endpoints were calculated:

ECso, cell density: 0.26; NOAEC, cell density: 0.074
EnCso, area under the growth curve: 0.19; NOAEC: 0.074
E/Cso, growthrate: 0.35; NOAEC: 0.15

Conclusion The test did not pass thevalidity criteria. However thetest was well conducted and
there issufficientinformationto recalculate the endpointsin a different way (see
details below), based on measured concentrations and corrected by the purity of
BIT.

The relevant endpoints are: 24h-E,Cso = 0.030 mg BIT/Land 24h-NOE,.C =0.019
mg BIT/L.
These values can beconsideredas additional information.

Reliability 3 (supporting information)

Acceptability Non-acceptable

Remarks 4.3: The increase in biomass in the controls was lower than the factor (16)

recommended by the OECD TG201.
Calculation ofendpoints:

The Applicant calculated theendpoints based on nominal concentrations because
measured concentrations at 96h werebelowthe limit of quantification (LOQ). The
OECD Guidance Documenton Aquatic Toxicity Testing of Difficult Substances and
Mixtures recommends in these cases to take asfinal concentrations the half of the
LOQ. Thusto estimatethe relevant exposure concentrations the RMShas takenthe
geometric means ofthe initial measured concentrations (at 0 h) and the % LOQ.
The LOQ of the analytical methodwas 0.01 mg BIT/L.
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Annex Point 1A VIL.7.3

Ecotoxicological Profile Including Environmental
Fate and Behaviour

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Growth inhibition test of BIT on algae-Marine water,
Skeletonema costatum

Actual [mg/L BIT] Geometric Mean
; ctual [mg
Nominal [mg/L BIT]
[mg/LBIT]
Oh 96 h
0 0.005 0.005 0.0050
0.019 0.017 0.005 0.0092
0.038 0.039 0.005 0.0140
0.075 0.074 0.005 0.0192
0.15 0.15 0.005 0.0274
0.3 0.31 0.005 0.0394
0.6 0.6 0.005 0.0548

Additionally, isothiazolones areknownto have a very rapidtoxicity actiontowards
algae. To takethisintoaccount the algal growth inhibitionshould be taken at the
time when the algae showthe highest growth inhibition. A comparisonofthe E;Cso
values calculated by the RMS s presented below.

E/Cso(24h) 0.030 mg/L
E/Cso (48 h) 0.034 mg/L
E/Cso(72 h) 0.048 mg/L
E«Cs0 (96 ) 0.043 mg/L

A comparison ofthe E;Cso values shows that the most sensitive endpoint is the one
estimatedat 24 hours. This confirms the mode ofaction of BIT to algae. Therefore
this last value can be considered the best estimation for BIT under the test

conditions.

The NOE,Cat24his0.019 mg BIT/L.

Table A7.4.1.3.b/01-1:

Preparation of TS solution for poorly soluble or volatile testsubstances
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Criteria Details
Dispersion Yes, sonic bath and mixed by inversion
Vehicle Yes, Dimethylformamide (DMF)

Concentrationofvehicle

The concentration of DMF in the solvent controland
all treatment groupswas 0.1 mL/L

Vehicle control performed

Yes, dimethyIformamide

Otherprocedures

Not applicable

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 312 of 453




Table A7.4.1.3.0/01-2: Testorganisms

Criteria Details
Species Skeletonemacostatum
Strain CCMP 1332
Source CCMP-Provasoli-Guillard National Center for the
Culture of Marine Phytoplankton
Laboratory culture Yes
Method of cultivation Not described

Pretreatment

Thealgal culture used for this toxicity test had been
actively growingin culture mediumforat least two
weeks priorto test initiation. The culture was last
transferred to freshmediumthree days priorto test
initiation.

Initial cell concentration

approximately 77000 cells/ml for each test flask

Table A7.4.1.3.b/01-3: Testsystem

Criteria

Details

Volume of culture flasks

250 mL Erlenmeyer flasks containing 100 mL test
solution plugged with foamstoppers

Culturing apparatus

The flasks were shaken continuously at 100 rpm; cell
countswere determined using a hemacytometerand a
microscope

volatility of TS

Light quality coolwhite fluorescentlights
Procedure for suspending algae Not described

Number of vessels/ concentration 3

Test performed in closed vessels dueto significant | No
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Table A7.4.1.3.b/01-4: Testconditions

Criteria Details

Testtemperature 20+2°C

pH 791086

Aeration of dilutionwater Not described

Light intensity 4310 = 650 lux

Photoperiod 16 hlight, 8 h darkness
Table A7.4.1.3.0/01-5: Cell concentration data

Test-Substance Cell concentrations (mean values)
[cells x10%/mL]
Concentration
(measured)* measured Percent Inhibition
[mg BIT/L] 24h 48h  72h  96h | 24h  48h  72h  96h

0 (control) 220 856 991 901 - -- -- -
0.0174 200 778 976 844 9.2 9.1 15 6.3
0.0386 184 786 954 772 16 8.1 38 14
0.0740 178 805 965 857 19 6.0 2.7 4.9
0.153 142 539 758 864 35 37 24 40
0.312 82 170 379 647 63 80 62 28
0.602 67 100 113 94 69 88 89 90
Temperature [°C] 20+2°C
pH 7.9 on Day 0 and 8.2 to 8.6 on Day 4

1 T'S concentrations were Day 0 measured concentrations

Table A7.4.1.3.0/01-6: Validity criteriafor algal growth inhibition test

fulfilled Not fullfilled

Cell concentrationin control cultures increased at least by a factor of 16

within 3 days yes
Concentration of test substance >80% of initial concentration during yes
test

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 314 of 453




Figure A7.4.1.3.0/01-1: Growth of the marine alga, Skeletonema costatum, during the toxicity test with
BIT

Figure1. Growth of Skeletonema costatum in the negative control over the 96-hour exposure period,
expressed as cell density.
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Figure A7.4.1.3.6/01-2: Concentration/responsecurwe of the marine alga, Skeletonemacostatum, during
the toxicity testwith BIT

Figure 2. Concentration-response curve for Skeletonema costatum exposed to
1,2-Benzisothiazolin-3-one for 96 hours, expressed as cell density.
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Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N RO and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
311 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
3.1.4  Composition of Notapplicable
Product
3.1.5  Furtherrelevant Not applicable
properties
3.1.6  Methodofanalysis High performance liquid chromatography (HPLC)
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Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N RO and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
3.1.1 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
3.2 Preparation of TS see Table A7.4.1.4/01-1
solution for poorly
soluble or wlatile test
substances
3.3 Reference substance 3,5-dichlorophenol
331 Methodofanalysis Notmeasured in this assay.
for reference
substance
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Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3

1 REFERENCE Official
use only

1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N RO and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

1.2 Data protection Yes

1.2.1. Dataowner Rohmand Haas Company

1.2.2.  Companies with

letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study Yes, OECD 209

2.2 GLP Yes

2.3 Deviations No
3 MATERIALS AND METHODS

3.1 Testmaterial 1,2-benzisothiazolin-3-one

3.1.1 Lot/Batchnumber  2005-051

3.1.2  Specification As given in section 2.

3.1.3  Purity 89.9% BIT

3.4 Testing procedure
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Section A7

Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4

Annex PointlIA VIIL.7 .4
and A VIL3

1.1 Reference

1.2 Data protection
12.1. Dataowner

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data
protection

2.1 Guideline study
22 GLP

2.3 Dewvations

3.1 Testmaterial

3.1.1 Lot/Batch number

3.1.2  Specification
3.1.3  Purity

341  Culture medium

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

Official
use only

1 REFERENCE

A7.4.1.4/01 B B B Bl (2006) 12-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N RN m and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

Yes

Rohmand Haas Company

Data on existing a.s. submitted for the first time in supportofthe first
inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

Yes, OECD 209

Yes

No

3 MATERIALS AND METHODS

1,2-benzisothiazolin-3-one

2005-051

As given in section 2.

89.9% BIT

Activated sludgecollected fromthe Denton Wastewater Treatment
Plant, Denton, Maryland on June 5, 2006 was utilized as the
inoculum for the test. The Denton facility receives wastes from
predominately domestic sources. The sludge was sieved using a 2
mm screen and allowed to settle forapproximately 30 minutes. The
supernatant above the settled solids was removed and the total
suspended solids (TSS) concentration of the settled sludge was
determined. Total suspended solids in the settled sludge were
adjusted to anominal concentration of approximately 4000 mg/L by
dilution with municipal water. 50 mL of synthetic sludge was ad ded
to each liter of adjusted sludge. The sludge was maintained at a

Section 7: Ecotoxicological Profile Inclydingofenditerraenf( aeaeCEehdyieontinuously aerated overnight PBieféof

use, the pHand total suspended solids concentration of the activated
sludge were determined.



Section A7

Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4
Annex PointlIA VIIL.7 .4

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N RN m and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
3.1.1 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
34.2  Inoculum/ see Table A7.4.1.4/01-2
test organism
343  Testsystem see Table A7.4.1.4/01-3
34.4  Testconditions see Table A7.4.1.4/01-4 X
345 Durationofthetest 3 h contact time foreach concentration of the reference substance or
the TSwith the activated sludge
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Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4
Annex PointlIA VIIL.7 .4

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N, Rohm and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
311 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
346  Testparameter respiration inhibition
34.7  Analytical parameter dissolvedoxygenconcentrations
34.8  Sampling respiration ratewas measuredat 10second intervals overa 10 minute
period or untildissolved oxygen concentrations fellbelow 1.0 mg/L
using adissolved oxygenmeter.
349 MonitoringofTS No
concentration
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Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3

1 REFERENCE Official
use only

1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N RO and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

1.2 Data protection Yes

1.2.1. Dataowner Rohmand Haas Company

1.2.2.  Companies with

letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study Yes, OECD 209

2.2 GLP Yes

2.3 Deviations No
3 MATERIALS AND METHODS

3.1 Testmaterial 1,2-benzisothiazolin-3-one

3.1.1 Lot/Batchnumber  2005-051

3.1.2  Specification As given in section 2.

3.1.3  Purity 89.9% BIT

34.10 Controls The control contained 9.6 mL of synthetic sewage, 120 mL of
inoculum and municipal water to bring up the total volume to 300
ml.
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Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4

Annex PointlIA VIIL.7 .4
and A VIL3

1.1 Reference

1.2 Data protection
12.1. Dataowner

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data
protection

2.1 Guideline study
22 GLP

2.3 Dewvations

3.1 Testmaterial

3.1.1 Lot/Batch number

3.1.2  Specification
3.1.3  Purity

3.4.11 Statistics

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

1 REFERENCE Official

use only

A7.4.1.4/01 B B B Bl (2006) 12-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N RN m and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

Yes

Rohmand Haas Company

Data on existing a.s. submitted for the first time in supportofthe first
inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE
Yes, OECD 209

Yes

No

3 MATERIALS AND METHODS
1,2-benzisothiazolin-3-one

2005-051

As given in section 2.

89.9% BIT

A respiration rate was calculated for each test mixture and expressed
in mg Oz/L/hour. The rate was calculated using dissolved oxygen
(DO) values between 6.5 mg O./L and 2.5 mg O/L, or over a 10
minute period if the dissolved oxygendid not reach approximately
2.5 mg O./L. The respiration rate was calculated using the following
calculation:

time-initial

Respiration  rate=[(initial DO-final

time)]X3600 seconds/hour

Percent inhibitionwas calculated using the following calculation:

DO)/(final
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Section A7

Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4
Annex PointlIA VIIL.7 .4

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N, Rohm and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
311 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
4 RESULTS
41  Preliminarytest Not Performed
411 Concentration Not applicable
412 Effect data Not applicable
4.2 Results testsubstance
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Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4
Annex PointlIA VIIL.7 .4

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N RO and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
3.1.1 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
421 Initial concentrations Nominal: 1, 3, 10, 30, 100, 300 and 1000 mg a.i./L
of test substance
422 Actual Not applicable
concentrations of test
substance
423  Growthcurves Not applicable
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Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4
Annex PointlIA VIIL.7 .4

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and A VIL3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
tes t N, Rohm and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
3.1.1 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
424  Cell concentration  Notapplicable
data
425  Concentration/ See Figure A7.4.1.4/01-1
response curve
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Section A7

Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4

Annex PointlIA VIIL.7 .4
and A VIL3

1.1 Reference

1.2 Data protection
12.1. Dataowner

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data
protection

2.1 Guideline study
22 GLP

2.3 Dewvations

3.1 Testmaterial

3.1.1 Lot/Batch number

3.1.2  Specification
3.1.3  Purity

426  Effect data

Ecotoxicological Profile Including Environmental
Fate and Behaviour

Fate and Behaviour in the Environment

Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated

sludge)

1 REFERENCE Official
use only

A7.4.1.4/01 B B (2006) 1,2-

Benzisothiazolin-3-one: An activated sludge, respiration inhibition

test; , Rohmand

Yes

Rohmand Haas Company

]
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

Data on existing a.s. submitted for the first time in supportofthe first
inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

Yes, OECD 209
Yes

No

3 MATERIALS AND METHODS

1,2-benzisothiazolin-3-one

2005-051

As given in section 2.

89.9% BIT

Nominal concentrationmg BIT per liter

Cancenraton | FESpAmR: | - ercent
1 52.4 -36.3
3 33.5 12.9
10 33.5 12.9
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Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4
Annex PointlIA VIIL.7 .4

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N, Rohm and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
311 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
427  Otherobserved
effects
4.3 Results of controls respiration rate=36.9 and 40.0 mg Ox/L/h
4.4 Testwith reference Performed
substance
44.1 Concentrations 3,5-dichlorophenol: 3.0, 15, 50 mg/L
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Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3

1 REFERENCE Official
use only

1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N R0 and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

1.2 Data protection Yes

1.2.1. Dataowner Rohmand Haas Company

1.2.2.  Companies with

letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study Yes, OECD 209

2.2 GLP Yes

2.3 Deviations No
3 MATERIALS AND METHODS

3.1 Testmaterial 1,2-benzisothiazolin-3-one

3.1.1 Lot/Batchnumber  2005-051

3.1.2  Specification As given in section 2.

3.1.3  Purity 89.9% BIT

4.4.2 Results ECso = 15.86 mg/L (95% confidence limits: 3 and 50 mg/L)
5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and methods OECD 209, Activated sludge, respirationinhibitiontest
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Section A7

Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4

Annex PointlIA VIIL.7 .4
and A VIL3

1.1 Reference

1.2 Data protection
12.1. Dataowner

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data
protection

2.1 Guideline study
22 GLP

2.3 Dewvations

3.1 Testmaterial

3.1.1 Lot/Batch number

3.1.2  Specification

313  Purity

5.2 Results anddiscussion

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

1 REFERENCE Official

use only

A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N, Rohm and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

Yes

Rohmand Haas Company

Data on existing a.s. submitted for the first time in supportofthe first
inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

Yes, OECD 209

Yes

No

3 MATERIALS AND METHODS

1,2-benzisothiazolin-3-one

2005-051

As given in section 2.

89.9% BIT

Nominal concentrations of BIT were used forall calculations. The
respiration rates observed in the two controls were 36.9and 40.0 mg
O/L/h with a difference ofapproximately 7.8%. The ECso value for
the reference substance was 15.86 mg/L with 95% confidence limits
of 3 and 50 and was within the 5 to 30% mg/L range considered
acceptable for the test. The ECso value for 1,2-Benzisothiazolin-3-
one was 28.52 mg/L with 95% confidence limits of 10 and 100. The
ECso and 95% confidence limits were calculated using binomial
probability with nonlinear interpolation. Inhibitory effects upon
respiration by 1,2-Benzisothiazolin-3-one at the concentrations
evaluatedin this study exhibited a concentration dependent dose
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Subsection A7.4.1

Subsection A7.4.1.4
Annex PointlIA VIIL.7 .4

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3

1 REFERENCE Official
use only

1.1 Reference A7.4.1.4/01 N B B B (2006) 12-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N, Rohm and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

1.2 Data protection Yes

1.2.1. Dataowner Rohmand Haas Company

1.2.2.  Companies with

letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study Yes, OECD 209

2.2 GLP Yes

2.3 Deviations No
3 MATERIALS AND METHODS

3.1 Testmaterial 1,2-benzisothiazolin-3-one

311 Lot/Batchnumber  2005-051

3.1.2  Specification As given in section 2.

3.1.3  Purity 89.9% BIT

52.1 NOEC 3 h =between 1and 3mg BIT/L

522 EC50 3h =28.52 mg BIT/L (95% C.I. 10 and 100 mg/L)

523 EC80 Not calculated. 84.1% inhibition was observed at 100mg BIT/L.

5.3 Conclusion

531 Reliability (1), reliable without restriction
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Subsection A7.4.1.4
Annex PointlIA VIIL.7 .4

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

and lIIA VIIL.3
1 REFERENCE Official
use only
1.1 Reference A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N, Rohm and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 209
2.2 GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-benzisothiazolin-3-one
311 Lot/Batchnumber  2005-051
3.1.2  Specification As given in section 2.
3.1.3  Purity 89.9% BIT
5.3.2  Deficiencies No
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
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Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4

Annex PointlIA VIIL.7 .4
and A VIL3

1.1 Reference

1.2 Data protection
12.1. Dataowner

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data
protection

2.1 Guideline study
22 GLP

2.3 Dewvations

3.1 Testmaterial

3.1.1 Lot/Batch number

3.1.2  Specification
3.1.3  Purity
Date

Materials and Methods

Results anddiscussion

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

1 REFERENCE Official

use only
A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N, Rohm and
Haas Report N° 06RC-088 (August 14,2006), Unpublished.
Yes

Rohmand Haas Company

Data on existing a.s. submitted for the first time in supportofthe first
inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE
Yes, OECD 209

Yes

No

3 MATERIALS AND METHODS
1,2-benzisothiazolin-3-one

2005-051

As given in section 2.

89.9% BIT

December 2010

Applicant's versionis adopted with the foll owing remark:
3.4.4:1tis necessary to describeaeration ofthe dilutionwater andthe air flow.

Applicant's versionis adopted.
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Section A7

Subsection A7.4
Subsection A7.4.1

Subsection A7.4.1.4

Annex PointlIA VIIL.7 .4
and A VIL3

1.1 Reference

1.2 Data protection
12.1. Dataowner

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data
protection

2.1 Guideline study
22 GLP

2.3 Dewvations

3.1 Testmaterial

3.1.1 Lot/Batch number

3.1.2  Specification

Ecotoxicological Profile
Fate and Behaviour

Including Environmental

Fate and Behaviour in the Environment
Aquatic toxicity initial (acute) tests

Inhibition to microbial activity (aquatic, activated
sludge)

Official
use only

1 REFERENCE

A7.4.1.4/01 B B (2006) 1,2-
Benzisothiazolin-3-one: An activated sludge, respiration inhibition
test; N -0 M an d
Haas Report N° 06RC-088 (August 14,2006), Unpublished.

Yes

Rohmand Haas Company

Data on existing a.s. submitted for the first time in supportofthe first
inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (¢) (ii),
as data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE
Yes, OECD 209

Yes

No

3 MATERIALS AND METHODS
1,2-benzisothiazolin-3-one

2005-051

As given in section 2.

3.1.3  Purity 89.9% BIT

Conclusion Applicant'sversion isadopted
Additionally eCA calculated EC10using linear regression and the Michaelis
Menten modelwhichresultsinaEC10=4.12mg a.s./I BIT.

Reliability 2

Acceptability Acceptable

Remarks
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Table A7.4.1.4/01-1:

Preparation of TS solution for poorly soluble or wlatile testsubstances

Criteria Details
Dispersion Yes
Vehicle No
Concentration of vehicle Notapplicable
Vehicle control performed Not applicable
Other procedures Not applicable
Table A7.4.1.4/01-2: Inoculum / Testorganism
Criteria Details
Nature activatedsludge
Species Not applicable
Strain Not applicable
Source municipal wastewater treatment plant in Denton,
Maryland, USA which treats predominantly domestic
waste
Sampling site Not described
Laboratory culture No

Method of cultivation

Notapplicable

Preparation of inoculumforexposure

The sludgewas sievedusinga2mm screen and
allowed to settle forapproximately 30 minutes. The
supernatant above the settled solids was removed and
the total suspendedsolids (TSS) concentrationofthe
settled sludge was determined. he sludgewas
maintained at atemperature 0f 20+ 2 °C and
continuously aerated overnight. Before use, the pH
and total suspended solids concentration ofthe
activated sludge were determined.

Pretreatment

Not described

Initial cell concentration

Totalsuspended solids in the settled sludge were
adjusted to anominal concentration of approximately
4000 mg/L by dilution with municipal water. 50 mL
of synthetic sludge was addedto each liter ofadjusted
sludge.
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Table A7.4.1.4/01-3: Testsystem

Criteria

Details

Culturing apparatus

500 mL plastic Erlenmeyer flasks were usedforthe 3
hincubation periodthenplaced into BOD bottles

Number of culture flasks/concentration

2 controls and 1 foreach reference substanceand test
substance concentration

Aeration device

vessels were aerated for 3h using pressurized
laboratory air

Measuring equipment

dissolved oxygenwas measured with YSI Model 50B
dissolved oxygen meter

Test performed in closed vessels dueto significant | No
volatility of TS
Table A7.4.1.4/01-4:  Testconditions
Criteria Details
Testtemperature 20+2°C
pH 7.8 attestinitiation

Aeration of dilutionwater

Not described

Suspendedsolids concentration

4327 mg/L at test initiation
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Figure A7.4.1.4/01-1:

Percent Inhibition versus Concentration for 1,2-Benzisothiazolin-3-one
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment

Subsection A7.4.2 Estimation of bioconcentration

Annex Point lIA7.5

Official
JUSTIFICATION FOR NON-SUBMISSION OF DATA
useonly

Otherexistingdata [x]  Technicallynotfeasible [ ] Scientificallyunjustified [ ]

Limitedexposure [ ] Other justification[ ]

Detailed justification: A waiveris requested for performing a fish bio-accumulation study for
BIT. This request is based on the log P (log octanol:water partition
coefficient) forthis compound.

e logP<15

This value indicates that the potential for BIT to bioaccumulate will be
minimal. Many regulatory schemes have established that a log P of
less than 3 precludes theneedto performabio-accumulation study.
Additionally using theUS EPA’s EPIWIN software suitethe calculated
Bioconcentration Factor (BCF) is 1.646 (Log BCF = 0.216).
Therefore, basedon the log P values, bio-accumulationstudieswould
not provide any necessary additional data but would result in the
unnecessary sacrifice of animals.

Undertaking of intended  No.

data submission [ ]

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011.

BEvaluation of applicant's | Applicant'sjustificationis accepted.

justification

Conclusion Applicant'sjustificationis accepted.

Remarks
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment

Subsection A7.4.3 Effects on aquatic organisms, further studies

Subsection A7.4.3.1 Prolonged toxicity to an appropriate species offish

Annex Point IIIA XI11.2.1
JUSTIFICATION FOR NON-SUBMISSION OF DATA Official

use only

Other existing data [ X] Technically notfeasible [ ] Scientificallyunjustified [ ]

Limitedexposure [ ]  Otherjustification[ ]

Detailed justification: As outlined in the “Technical guidance document in support of the
directive 98/8/EC concerningthe placing of biocidalproducts on the
market”, this test is not required as it does not add information as
needed in the risk assessment. The existing guidelines are not
sufficient. Other studies are available under section A7.4.3.2.

Undertaking of intended  No.

data submission [ ]

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011

Bvaluation of applicant's [Applicant's justificationis accepted

justification

Conclusion Applicant's justificationis accepted.

Remarks
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Section A7 Ecotoxicological Profile Including Environmental Fate and
Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects onaquatic organisms, further studies

Section Effects on reproduction and growth rate of fish- Early life
A7.4.3.2.a/01 stage test, Freshwater fish, Fathead minnow
Annex Point 1A
XI.2.2
1 REFERENCE Official

useonly

1.1 Reference A7.4.3.2.80] I (2007h). 1,2-
Benzisothiazolin-3-one: An early life-stage toxicity testwith the fathead
minnow (Pimephales promelas),

Rohm and Haas Report N° 06RC-090 (January 16, 2007),
Unpublished.

1.2 Data protection Yes

1.2.1. Dataowner Rohm and Haas Company

1.2.2.  Companies with
letter ofaccess

1.2.3.  Criteria for data Data on existing a.s. submitted for the first time in support of the first
protection inclusion into AnnexI/IA.

Data protection claimed in accordance with the Article 12.1 (c) (ii), as data
generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study Yes, OECD 210 and US EPA OPPTS 850.1400

22 GLP Yes
2.3 Deviations No
3 Method
3.1 Testmaterial 1,2-Benzisothiazolin-3-one (BIT)
311 Lot/Batch 2005-051
number

3.1.2 Specification  Asgiveninsection2

3.13 Purity 89.8% BIT

3.1.4 Compositionof Notapplicable
Product
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Section A7 Ecotoxicological Profile Including Environmental Fate and
Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects onaquatic organisms, further studies

Section Effects on reproduction and growth rate of fish- Early life
A7.4.3.2.a/01 stage test, Fresh water fish, Fathead minnow
Annex Point lHIA
XI.2.2
3.1.5 Furtherrelevant Notapplicable
properties
316 Methodof High performance liquid chromatography with UVdetection
analysis

3.2 Preparationof TS  see Table A7.4.3.2.a/01-1
solution for
poorly soluble or
wolatile test
substances

3.3 Reference No
substance

3.4 Testing procedure

34.1 Dilutionwater seeTable A7.4.3.2.a/01-2

342 Testorganisms seeTable A7.4.3.2.a/01-3

34.3 Handling of Embryos were removed from 10 individual spawning substrates and
embryos and examined under a dissecting microscope to select healthy, viable

larvae specimensat approximately the same stage of development. Embryos were

(OECD added to incubation cups in the test chambers. After a 5-day embryo

210/212) hatching period, the larvae were released into the test chambers where
exposure to BIT continued during a 28-day post-hatch juvenile growth
period.

344 Testsystem see Table A7.4.3.2.a/01-4

3.45 Testconditions see Table A7.4.3.2.a/01-5 X
3.4.6 Durationofthe 33 days (5day hatchand 28day post-hatch)

test
347 Test Time to hatch, hatching success, growthandsurvival

parameter(s)

34.8 Bxamination/  During the first day of exposure, embryos were examined twice for
Sampling mortality and eggs with fungus. Observations of embryo mortality and the
removal of dead embryos were performed once daily during the hatching
period. During the 28-day post-hatch period, the larvae were observed
daily for mortality, clinical signs oftoxicity and abnormal behavior. Total

length, wet weight and dry weight were measured on surviving fish.

349 Monitoringof  Samples were collected fromeach treatment groupandcontrol group on
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Section A7

Subsection A7.4
Subsection A7.4.3

Ecotoxicological Profile Including Environmental Fate and
Behaviour

Fate and Behaviour in the Environment

Effects on aquatic organisms, further studies

Section Effects on reproduction and growth rate of fish- Early life
A7.4.3.2.a/01 stage test, Fresh water fish, Fathead minnow
Annex Point lHIA
XI.2.2
TS Days 0,7, 14, 21, 28 and 33 (test termination) and processed immediately
concentration  for analysis.

3.4.10 Statistics

Post-hatch survival was calculated as the number of larvae surviving to test
termination divided by thetotal number of embryos hatched successfully.
Time to hatch data were evaluated by visual interpretation of the data.
Hatching success and survival were analysed using Chi-square and Fisher’s
Bxact tests.growth datawere evaluated fornormality using the Shapiro -
Wilk test and forhomogeneity of variance using Levene’stest (p = 0.01).
Those treatments that were significantly different fromthe control means
were identified using Dunnett’s t-test (p =0.05). All statistical test were
performed with SAS software (The SAS System for Windows. 2001.
Version 8.2. SAS Institute, Inc., Cary, North Carolina, USA)

4 RESULTS

4.1 Range finding test

411 Concentrations

Not describedin report

412 Number/
percentageof
animals
showing
adverseeffects

Not describedin report

4.1.3 Natureof
adverseeffects

Not describedin report

4.2 Results test
substance

421 Initial
concentrations
of test
substance

Nominal concentrations (mg BIT/L)
0.31, 0.63, 1.3, 25 and 5.0

422 Actual
concentrations
of test
substance

Mean measured concentrations (mg BIT/L):

Nominal concentration

Mean measured

Negative control

<LOQ

Solvent control

<LOQ
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Section A7 Ecotoxicological Profile Including Environmental Fate and
Behaviour

Subsection A7.4 Fate and Behaviour in the Environment

Subsection A7.4.3 Effects onaquatic organisms, further studies

Section Effects on reproduction and growth rate of fish- Early life
A7.4.3.2.a/01 stage test, Fresh water fish, Fathead minnow
Annex Point HIA
XI1.2.2
0.31 0.28
0.63 0.59
1.3 1.2
25 2.4
5.0 4.8

423 Effect data The majority of fish in the 0.28, 0.59 and 1.2 mg BIT/L treatment groups
appeared normal throughout the test. Several fish in the 2.4 mg BIT/L
group were surfacing between days 2and 4 but the fish appeared normal
from day 5 through test termination. Several fish in the 4.8 mg BIT/L
group were weak, surfacing, swimming erractically or with morphological
abnormalities such as crooked spines. Most of these 4.8 mg BIT/L
weakened fish died priorto testtermination.

424 Concentration/ Notdescribedinreport
response curve

425 Othereffects

BIT Fishtotal Fishwet Fishdry
concentration length (mm) weight (mg) weight (mg)
Negative control 22.7 84.7 15.8
Solvent control 230 93.8 16.6
0.28 mg BIT/L 22.9 91.5 16.8
0.59 mg BIT/L 223 %* 853 * 154
1.2 mg BIT/L 22.8 88.5 16.6
2.4 mg BIT/L 22.1 81.3 15.6
4.8 mg BIT/L 21.1 67.7 12.7

The 1.2, 2.4 and 4.8 mg BIT/L groups were excluded from analyses of
growth due to significanteffects on larval survival.

* statistically significantly differentfromthe pooledcontrol (total length

and dry weight) orthe solvent control (wet weight) using Dunnett’s test (p
<0.05).
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Section A7

Subsection A7.4
Subsection A7.4.3

Section
A7.4.3.2.a/01

Annex Point lHIA
XI.2.2

Ecotoxicological Profile Including Environmental Fate and
Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies

Effects on reproduction and growth rate of fish- Early life
stage test, Fresh water fish, Fathead minnow

Day 28 post-hatch mortality:

BIT concentration Nl\lljlrjnmbsirhﬁgﬁ e/ g
Negative control 4177
Solvent control 8/76

0.28 mg BIT/L 10/80
0.59 mg BIT/L 8/78
1.2 mg BIT/L 13/79
2.4 mg BIT/L 34 /75
4.8 mg BIT/L 50/79

4.3 Results of controls

431 Number/
percentageof
animals
showing

adverseeffects

Not applicable

4.3.2 Nature of

adverseeffects

Not applicable

4.4 Testwith reference

substance

Not performed

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and
methods

OECD 210 and US EPA OPPTS 850.1400, Early life stage toxicity study
to fish under flow-through conditions with analytical confirmation of TS
concentrations.

5.2 Results and
discussion

All environmental conditions were within acceptable limits during the test.
Testsolutionsappearedclearand colorlessinall test chambers with no
precipitates noted during the test. There were no treatment-related effects
on time to hatch or hatching success. Allsurviving fish appeared normal at
28 days post-hatch. The most sensitive end point was growth. The
Maximum Acceptable Toxicant Concentration (MATC)=0.41 mg BIT/L.

521 NOEC

0.28 mg BIT/L, basedon growth-related effects
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Section A7

Subsection A7.4
Subsection A7.4.3

Section
A7.4.3.2.a/01

Annex Point lHIA
XI.2.2

Ecotoxicological Profile Including Environmental Fate and

Behaviour
Fate and Behaviour in the Environment

Effects on aquatic organisms, further studies

Effects on reproduction and growth rate of fish- Early life

stage test, Fresh water fish, Fathead minnow

522 LOEC

0.59 mg BIT/L, basedon growth-related effects

5.3 Conclusion

see Table A7.4.3.2.A/01-6

5.3.1 Other
Conclusions

Not applicable

532 Reliability

(1), reliable without restriction

5.3.3 Deficiencies

No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

December 2010.

Materials and Methods

3.4.5: The water temperature differ more than+1.5°C

Results anddiscussion

Applicant's version adopted

Conclusion Applicant's versionadopted
Reliability 2

Acceptability Acceptable

Remarks
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Table A7.4.3.2.a/01-1: Preparation of TS solution for poorly soluble or volatile testsubstances

Criteria Details
Dispersion Yes, sonicatedand mixed by inversion
Vehicle Dimethyl formamide (DMF)
Concentrationofvehicle 0.1 mL/L in solventcontroland in all BIT treatment
groups
Vehicle control performed Yes
Other procedures Not applicable

Table A7.4.3.2.a/01-2: Dilution water

Criteria Details

Source Filtered and sterilized freshwater obtained froma well
approximately 40 meters deep located on the Wildlife
International Limited site, Easton, Maryland, USA

Salinity Not applicable

Hardness 136 to 144 mg/L as CaCOs

pH 8.1

Oxygen content 8.3t08.4mg/L

Conductance 340 to 350 umhos/cm

Alkalinity 180 to 185 mg/L as CaCOs

Holding water different fromdilution water No
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Table A7.4.3.2.a/01-3: Testorganisms

Criteria

Details

Species/strain

Fathead minnow (Pimephales promelas)

Source Chesapeake Cultures, Inc., Hayes, Virgina, USA
Wild caught no

Age/size Embryos <24 hold

Kind of food Live brine shrimp nauplii (Artemia species)
Amount offood Ad libitum

Feeding frequency

3times perday during first 7 days post-hatch. 3times
perday on weekdays andtwo times perday on
weekends forthe next 19 days. Fish were notfed for
the 48 h prior to study termination toallow for
clearance of the digestivetracts before weight

test

measurements were made.
Post-hatchtransfer time 5 days post-hatch
Time to first feeding 7 days post-hatch
Feeding of animals during test yes
Treatment for disease within 2 weeks preceding No
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Table A7.4.3.2.a/01-4: Testsystem

Criteria

Details

Testtype

Flow-through

Renewal oftest solution

A continuous-flow diluter and syringe pump were
used to deliver the controls and BIT solutions into
mixing chambers where the controlsand BIT
solutions were diluted with water and delivered tothe
test chambers. The diluter flow rate was adjusted to
provide 10volume additions of test solutions in each
test chamber per day.

Volume of test vessels

9 liter glass aquaria containing 7 liters oftest solution

Volume/animal 0.35 liters
Number of animals/vessel 20
Number of vessels/ concentration 4

Test performed in closed vessels dueto significant
volatility of TS

Notapplicable

Table A7.4.3.2.a/01-5: Testconditions

Criteria

Details

Test temperature

240-25.7°C

Dissolved oxygen

> 6.9 mg/L (84% of saturation)

pH 80-82
AdjustmentofpH Not described
Aeration of dilutionwater Yes

Intensity of irradiation

Fluorescentlight bulbs, 442 lux

Photoperiod

16 h daylightand 8 h darkness with a 30 minute
transitionperiod of low light intensity
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Table A7.4.3.2.a/01-6: Validity criteriafor fishtests according to OECD Guidelines 210

fulfilled Not fullfilled
Concentration of dissolved oxygen > 60% saturationthroughoutthe test yes
Difference of water temperature <1.5% between testchambers or
successive days at anytime during test; temperature within range for yes
specific testspecies
Overall survival of fertilized eggs in controls (andsolvent controls) > yes
value, specified for the specific testspecies
Test substance concentrations maintained within £ 20% of mean yes
measured values
No effect on survival norany other adverse effect foundin solvent es
control Y
Further criteria for poorly soluble test substances yes
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour
Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects on aquatic organisms, further studies
Subsection A7.4.3.3  Bio-accumulation in aquatic organisms
JUSTIFICATION FOR NON-SUBMISSION OF DATA Official
use only
Other existing data [X] Technicallynotfeasible [ ] Scientificallyunjustified [ ]
Limitedexposure [ ] Other justification[ ]
Detailed justification: 7.4.33.1 Bioaccumulation in fish
A waiveris requested for performing a fish bio-accumulation study for
BIT. This request is based on the log P (log octanol:water partition
coefficient) for this compound.
e logP<15
This value indicates that the potential for BIT to bioaccumulate will be
minimal. Many regulatory schemes have established that a log P of
less than 3 precludes the needto performabio-accumulation study.
Additionally using theUS EPA’s EPIWIN software suitethe calculated
Bioconcentration Factor (BCF) is 1.646 (Log BCF = 0.216).
Therefore, basedon the log P values, bio-accumulationstudieswould
not provide any necessary additional data but would result in the
unnecessary sacrifice of animals.
7.4.3.3.2 Bioaccumulation in invertebrates
A waiveris requested for performing a fish bio-accumulation study for
BIT. This request is based on the log P (log octanol:water partition
coefficient) for this compound.
e logP<15
This value indicates that the potential for BIT to bioaccu mulate will be
minimal. Many regulatory schemes have established that a log P of
less than 3 precludes the needto performabio-accumulation study.
Additionally using theUS EPA’s EPIWIN software suitethe calculated
Bioconcentration Factor (BCF)is 1.646 (Log BCF = 0.216).
Therefore, basedon the log P values, bio-accumulationstudieswould
not provide any necessary additional data but would result in the
unnecessary sacrifice of animals.
Undertaking of intended  No studiesare planned.
data submission [ ]
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
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Section A7

Subsection A7.4
Subsection A7.4.3
Subsection A7.4.3.3

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies
Bio-accumulation in aquatic organisms

Date

December 2010

BEvaluation of applicant's
justification

Applicant'sjustificationis accepted.

Conclusion

Applicant'sjustificationis accepted.

Remarks
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Section A7

Subsection A7.4
Subsection A7.4.3
Subsection A7.4.3.4

Subsection
A7.4.3.4.a/01

Annex Point IIIA XI11.2.4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies

Effects on reproduction and growth rate with an
appropriate invertebrate species

Effects on reproduction and growth rate with an
invertebrate species-Freshwater, Daphnia magna

1 REFERENCE Official
use only
1.1 Reference A7.4.3.4.8/0] N (2007C)
1,2-Benzisothiazolin-3-one: A flow-through life-cycle toxicity test
with the cladoceran (Daphniamagna), I
I Rohmand Haas Report N° 06RC-091 (January
17, 2007), GLP, Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohmand Haas Company
1.2.2.  Companies with
letter ofaccess
1.2.3. Criteriafordata  Dataon exsting a.s. submitted forthe first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordance with the Article 12.1 (c) (ii), as
data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD 211 and US EPA OPPTS 850.1300
2.2 GLP Yes
2.3 Deviations No
3 METHOD
3.1 Testmaterial 1,2-Benzisothiazolin-3-one (BIT)
311 Lot/Batch number 2005-051
3.1.2 Specification As given in section2
313  Purity 89.8% BIT
3.1.4 Compositionof  Notapplicable
Product
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects on aquatic organisms, further studies

Subsection A7.4.3.4 Effects on reproduction and growth rate with an

Subsection appropriate Inve rtebrate Species

A7.4.3.4.a/01 !Effects on repr(_)duction and growth_ rate with an
Annex Point A Xlil2.4 NVe rtebrate species-Freshwater, Daphnia magna

3.1.5 Furtherrelevant  Notapplicable
properties

316 Methodof High performance liquid chromatography
analysis

3.2 Preparation of TS see Table A7.4.3.4.a/01-1
solution for poorly
soluble or wlatile
testsubstances

3.3 Reference substance No

3.4 Testing procedure

3.4.1 Dilution water see Table A7.4.3.4.a/01-2 X

3.4.2  Testorganisms see Table A7.4.3.4.a/01-3

3.4.3 Handling of Following the onset of reproduction, the numbers of second-
offspring generation daphnids were countedthreetimes per week and at test
termination.
344 Testsystem see Table A7.4.3.4.a/01-4
345 Testconditions  seeTable A7.4.3.4.a/01-5 X

3.4.6  Duration ofthe 21 days
test

3.4.7 Testparameter Mortality, immobility, sublethal signs of toxicity, onset of
reproduction, mean lengths and dry weights in the first generation
daphnids. First day of brood production and number of neonates
indicated reproduction effects.

3.4.8 BExamination / First-generation daphnids were observed daily. The numbers of second
Sampling generation daphnids were countedthreetimes per week and at test
termination (day 21). Body lengths and dryweights ofthe surviving

first generationdaphnids were measured at theend of the exposure

period.
349 Monitoringof TS Yes, days -2, 0, 7, 14, 21. All samples were collected mid-depth,
concentration placed in glass scintillation vials and processed immediately for
analysis.
34.10 Statistics Survival data were anlyzed using Chi-square and Fisher’s Exact tes ts.
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects on aquatic organisms, further studies

Subsection A7.4.3.4 Effects on reproduction and growth rate with an

Subsection appropriate Inve rtebrate Species

A7.4.3.4.a/01 !Effects on repr(_)duction and growth_ rate with an
Annex Point A Xlil2.4 NVe rtebrate species-Freshwater, Daphnia magna

Reproduction and growth data were evaluated for normality using
Shapiro-Wilk’s test and forhomogeneity using Levenes orBartlett’s
tests (p = 0.01). Analysis of Variance (ANOVA) was used to
determine if statistically significant differences existed amongthe BIT
treatment groups (p = 0.05). The BIT treatments that were
significantly different fromthe pooled controlmeanswere identified
using Bonferroni’s t-test (p < 0.05). All statisitical tests were
performed using TOXSTAT (West, Inc. and D.D. Gulley. 1996.
TOXSTAT® Version 3.5. Western EcoSystems Technology, Inc.,
Cheyenne, Wyoming, USA) or SAS (The SAS systemforWindows.
1999-2001 Version 8.2, Cary, North Carolina, USA) software.

4 RESULTS

4.1 Range finding test Not described

4.2 Results testsubstance

421 Initial Nominal (mg BIT/L): 0.25, 0.50, 1.0, 2.0, and 4.0
concentrations of
test substance
422 Actual mg BIT/L
concentrations of
test substance
Nominal Mean measured .
concentration concentration Percentof nominal
0.25 0.21 84
0.50 0.46 92
1.0 0.91 91
2.0 1.9 95
4.0 3.8 95
423 Effect data See Table A7.4.3.4.a/01-6. One dpahnid was lethargic anddiscoloured X

(pale) in the3.8mg BIT/L group

424 Concentration/  SeeFigure A7.4.3.4.a/01-1
response curve

425 Othereffects Not applicable
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects on aquatic organisms, further studies

Subsection A7.4.3.4 Effects on reproduction and growth rate with an

Subsection appropriate Inve rtebrate Species

A7.4.3.4.a/01 !Effects on repr(_)duction and growth_ rate with an
Annex Point A Xlil2.4 NVe rtebrate species-Freshwater, Daphnia magna

4.3 Results of controls After21 days survival in the negativeandsolvent control groups was
95% and 100%, respectively. The first day of brood productionin the
negativeand solvent control groups was Day 8 of the test.

4.4 Testwith reference  Not performed

substance
5 APPLICANT'S SUMMARY AND CONCLUSION
5.1 Materials and OECD 211 and US EPA OPPTS 850.1300, Aquatic invertebrate life-
methods cycle study with analytical confirmation of TS concentrations.
5.2 Results and Since no significant differences between the control groups were
discussion found forany parameter tested (p > 0.05) the control datawere pooled
for comparisonwith the BIT treatmentgroups. After 21 days survival
in the negative and solvent control groups was 95% and 100%,
respectively. The control data was pooled forcomparisons with the
BIT treatment groups. The first day of brood production in the
negative control, solventcontroland the BIT treatment groups groups
was Day 8 of the test indicating there was no apparent delay in the
onset of productionat any BIT concentration tested.
521 NOEC 0.91 mg BIT/L
522 LOEC 1.9 mg BIT/L
523 ECs 2.5 mg BIT/L, 21-day mortality/immobility (95% C.I.: 1.9 to 3.8 mg
BIT/L)
> 3.8 mg BIT/L, reproduction
524 MATC 1.3 mg BIT/L
5.3 Conclusion see Table A7.4.3.4.a/01-7
531 Reliability (1), reliable without restrictions
5.3.2 Deficiencies No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE
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Section A7

Subsection A7.4
Subsection A7.4.3
Subsection A7.4.3.4

Subsection
A7.4.3.4.a/01

Annex Point HIA XIll.2.4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies

Effects on reproduction and growth rate with an
appropriate invertebrate species

Effects on reproduction and growth rate with an
invertebrate species-Freshwater, Daphnia magna

Date

December 2010.

Materials and Methods

Applicant s version is accepted with the following remarks:

= 3.4.1:1tisrecommended by the OECD Guideline 211 to estimate the
TOC levelsin the medium

= 3.4.5:Thelightintensity was lower thanthe recommended by the OECD
Guideline (15-20 uE*m?/s).

Results anddiscussion

Applicant’s version is accepted with the following remarks:
= 4.2.3:Thefollowing resultsare missingin thereport:

o Coefficient ofvariation for control fecundity (based on total
number of living offspring per parent animal alive)

o Theplotoftotalnumber ofliving offspring per parent animal
(for each replicate) alive at the end of the test vs
concentration,

Conclusion Applicant's versionadopted
Reliability 2

Acceptability Acceptable

Remarks
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Table A7.4.3.4.a/01-1: Preparation of TS solution for poorly soluble or wolatile test substances

Criteria Details
Dispersion Yes, sonicatedand mixed by inversion
Vehicle Yes, dimethylformaide (DMF)
Concentrationofvehicle 0.1 mL/L
Vehicle control performed Yes

Other procedures

Not applicable

Table A7.4.3.4.a/01-2: Dilutionwater

Criteria Details
Source Fresh well water collected at the Wildlife
International Limited site, Easton, Maryland, USA
Alkalinity 178 to 182 mg/L as CaCOs
Hardness 128 to 138 mg/L as CaCOs
TOC Not described
Holding water different fromdilution water No
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Table A7.4.3.4.a/01-3: Testorganisms

Criteria

Details

Strain/ Clone

Daphniamagna

Source

in-houseculture

Age

less than 24 h old at test initiation

Breeding method

Not described

Kind of food A mixture of yeast, cereal grass media and trout chow
(YCT) as well as a suspension of Pseudokirchneriella
subcapitata

Amount offood Ateach feeding, eachtest chamber initially was fed

0.75 mL of YCT and 1.5 mL ofalgae. The amounts
were increased to 1.0mL YCT and 2.0 mL of algae
on Day 16 of the test after dilution water flow rates

were increased.

Feeding frequency

3times perday through Day 7 and 4 times perday
untilthe last day of the test

Pretreatment

Adult daphnids were cultured in water from the same
source andat approximately the same temperatureas
used during thetest.

Feeding ofanimals during test

Yes
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Table A7.4.3.4.8/01-4: Testsystem

Criteria

Details

Testtype

Flow-through

Renewal oftest solution

The diluter flow rate was adjusted toprovide
approximately 5 volume additions of testwater in
each test chamber perday until Day 15 of the test. On
Day 15, the flowrate was increased to aid in
maintaining dissolved oxygen concentrations and
provided approximately 8 volume additions of test
water in each testchamber per day through test
termination.

Volume of test vessels

Two 300 mL glass beakers suspendedin 25 L
stainless steelaquaria filled with approximately 22 L
testsolution

volatility of TS

Volume/animal 27 mL
Number of animals/vessel 10/beaker
Number of vessels/ concentration 2

Test performed in closed vessels dueto significant | No

Table A7.4.3.4.a/01-5: Testconditions

Criteria

Details

Test temperature

19.61t020.2 °C

Dissolved oxygen

> 6.2 mg/L (> 69% saturation)

pH 8.01t08.2
AdjustmentofpH Not described
Conductivity 300 to 320 pmhos/cm
Aeration of dilution water Yes

Quality/Intensity of irradiation 219 lux

Photoperiod

16 h light, 8 h dark with 30 minute transition period of
low light intensity
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Table A7.4.3.4.a/01-6: Effect data

Mean measured % survival yohﬂr?; rp]Jrr;)(t)j.u?:fed Day of first Treatment Treatment
Congggﬁ_'/?g (g at 21days | per reproductive brood mea(r:nIr(]eqr;gth V\g}g‘m ?r%)
day
Negative control 95 11.2 8 5.7 112
DMF solventcontrol 100 114 8 5.7 1.10
0.21 95 12.6 8 58 1.16
0.46 100 11.3 8 5.7 1.02
0.91 95 11.8 8 5.8 1.09
19 80 * 10.5 8 55 0.99
3.8 10 * 7.0 8 5.3 1.08

* Statistically significant decrease in survival in comparison to the pooled control (98%) using Fisher’s Exact Test (p < 0.05)

Table A7.4.3.4.a/01-7: Validity criteriafor invertebrate reproduction testaccording

fulfilled Not fullfilled

Mortality of parentanimals <20% at test termination yes

Mean number of live offspring produced per parentanimal surviving at

test termination > 60 yes
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Figure A7.4.3.4.a/01-1: Concentration-response curve for First Generation Mortality/Immobility at Test
Termination

Concentration-Response Curve for First Generation Mortality/Immobility at Test Termination

Mortality/Immobility (Probits)

Concentration (mg a.i./L)
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Section A7

Subsection A7.4
Subsection A7.4.3

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment

Effects on aquatic organisms, further studies

Subsection Effects onany other specific, non-target organisms (flora
A7.435 and fauna) believed to be at risk
Subsection Acute toxicity to sediment dwelling organisms-
A7.4.3.5.1a/01 Freshwater, Chironomus tentans
Annex Point 1A
XI.3.4

1 REFERENCE Official

use only

1.1 Reference A7.4.3.5.1a/0]

(2007) 1,2-Benzisothiazolin-3-one: A survival and growth
sediment toxicity test with Chironomus tentans using spiked sediment,
I R0 and Haas
Report N° 06RC-128 (March 9, 2007), Unpublished.

1.2 Data protection Yes
1.2.1. Dataowner Rohm and Haas Company
1.2.2.  Companies
with letter of
access
1.2.3.  Criteria for Data on existing a.s. submitted for the first time in support of the first

data protection

inclusion into AnnexI/IA.

Data protection claimed in accordance with the Article 12.1 (c) (ii), as
data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study

Yes, US EPA OPPTS850.1735

2.2 GLP

Yes

2.3 Dewviations

No

3 MATERIALS AND METHODS

3.1 Testmaterial

1,2-Benzisothiazolin-3-one (BIT)

311 Lot/Batch 2005-051

number
3.1.2 Specification Asgiveninsection2
3.13 Purity 89.8% BIT
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Section A7

Subsection A7.4
Subsection A7.4.3

Ecotoxicological Profile Including Environmental Fate

and Behaviour
Fate and Behaviour in the Environment

Effects on aquatic organisms, further studies

Subsection Effects onany other specific, non-target organisms (flora
A7.4.35 and fauna) believedto be at risk
Subsection Acute toxicity to sediment dwelling organisms-
A7.4.3.5.1a/01 Freshwater, Chironomus tentans
Annex Point lHIA
Xll.3.4
3.14 Composition Notapplicable
of Product
3.1.5 Further Not applicable
relevant
properties
3.1.6 Methodof High performance liquid chromatography with UV detection
analysis

3.2 Preparation of TS
solution for
poorly soluble
or wlatile test
substances

see Table A7.4.3.5.1.a/01-1

3.3 Reference
substance

No

3.4 Testing procedure

34.1 Dilutionwater see Table A7.4.3.5.1.a/01-2
34.2 Testorganisms see Table A7.4.3.5.1.a/01-3
343 Testsystem  seeTable A7.4.35.1.a/01-4
34.4 Testconditions see Table A7.4.3.5.1.a/01-5 X
345 Durationofthe 10 days
test
346 Testparameter survival,growthparameters
34.7 Sampling TS concentration was measured in the overlying water, pore water and
sediment samples at testinitiation and termination
3.4.8 Monitoringof Yes, testinitiationand termination
TS
concentration
349 Statistics The ash-free dry weight data were analyzed using the computer program
TOXSTAT version3.5(West, Inc.and D.D. Gulley. TOXSTAT version
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment

Subsection A7.4.3 Effects onaquatic organisms, further studies

Subsection Effects onany other specific, non-target organisms (flora
A7.4.3.5 and fauna) believedto be at risk
Subsection Acute toxicity to sediment dwelling organisms-

A7.4.3.5.1a/01 Freshwater, Chironomus tentans
Annex Point 1A

XI11.3.4
3.5. Copyright 1996. Western Ecosystems Technology, Inc., Cheyenne,
Wyoming, USA). The NOEC and LOEC were determined by visual
interpretation of the dose-response pattern andstatistical analyses of the
survivaland mean individual ash-free dry weight data. The ash-free dry
weight (growth) data were evaluated for normality (Chi-Square) and
homogeneity of variances (Levene’s Test). Thenegative and solvent
control growth data were compared using two-tailed t-test (p = 0.05).
There were significant differences between the negative and solvent
control groups, therefore treatmentgroups were compared to the solvent
control.
4 RESULTS
4.1 Limit Test Not performed
4.2 Results test
substance
421 Initial 6.3, 13, 25, 50 and 100 mg BIT/kg (nominal)
concentrations
of test
substance
422 Actual Measured BIT concentrations in sediment samples:
concentrations
of test
bst .
substance Nominal Measured Day 0 | Measured Day 10
Negative control <LOQ <LOQ
Solvent control <LOQ <LOQ
6.3 mg BIT/kg 3.38 <LOQ
13 mg BIT/kg 6.13 2.85
25 mg BIT/kg 154 5.91
50 mg BIT/kg 32.8 13.0
100 mg BIT/kg 45.9 22.2
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Section A7

Subsection A7.4

Subsection A7.4.3

Subsection
A7.4.35

Subsection
A7.4.3.5.1a/01

Annex Point lHIA
XIl.3.4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies

Effects onany other specific, non-target organisms (flora
and fauna) believedto be at risk

Acute toxicity to sediment dwelling organisms-
Freshwater, Chironomus tentans

Measured BIT concentrations in overlying water samples:

Nominal MeasuredDay 0 | MeasuredDay 10
Negative control <LOQ <LOQ
Solvent control <LOQ <LOQ
6.3 mg BIT/kg <LOQ <LOQ
13 mg BIT/kg <LOQ <LOQ
25 mg BIT/kg <LOQ <LOQ
50 mg BIT/kg <LOQ <LOQ
100 mg BIT/kg 0.312 <LOQ

Measured BIT concentrations in pore water samples:

Nominal Measured Day 0 | Measured Day 10

Negative control <LOQ <LOQ
Solvent control <LOQ <LOQ

6.3 mg BIT/kg 8.41 1.26

13 mg BIT/kg 21.0 7.29

25 mg BIT/kg 338 14.8

50 mg BIT/kg 93.3 32.6

100 mg BIT/kg 173 66.5

LOQ, limit of quantitation=0.100 mg BIT/L

4.2.3 Effect data

see Table A7.4.3.5.1.a/01-6 and see Table A7.4.3.5.1.a/01-7
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects onaquatic organisms, further studies

Subsection Effects onany other specific, non-target organisms (flora
A7.4.3.5 and fauna) believedto be at risk
Subsection Acute toxicity to sediment dwelling organisms-

A7.4.3.5.1a/01 Freshwater, Chironomus tentans
Annex Point 1A

X34

424 Concentration Notdescribedin report
/ response
curve

425 Othereffects Theorganisms generally appeared normaland healthy throughout the
study. A feworganisms were observed onthe surface ofthe sediment or
climbing the walls of the test compartmentsin all BIT treatment groups
and controls.

4.3 Results ofcontrols see Table A7.4.3.5.1.a/01-6

4.4 Testwith Not performed
reference
substance

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and US EPA OPPTS850.1735, Acute flow-through toxicity studyin whole
methods sediment to midge larvae with analytical confirmation of TS
concentrations. BIT was added to the sediment. At test termination,
midges were rinsed of excess sediment, placed into a pre-weighed
crucible and dried forapproximately 42 hours at 60°C. The midges were
weighed thenplaced intoa furnace forapproximately 2hours at 550 °C

to determine ash-freedry weights.

5.2 Results and The overlying water appeared clear and colorless in all test
discussion compartments at test initiation and at test termination. Allwater quality
parameters were within acceptable limits during the test. The organisms
generally appeared normaland healthy throughoutthe study. Percent
mortality at test terminationwas 0% in all treatment groups. One small
midge in the 6.3 mg BIT/kg group andthreesmallmidges inthe 25 mg
BIT/kg group were noted. The NOECwas 50 mg BIT/kg and the LOEC
was 100 mg BIT/kg, based on ash-freedry weights.

521 EGo 50 mg BIT/kg

52.2 ECso > 100 mg BIT/kg

523 ECup Notapplicable

5.3 Conclusion see Table A7.4.35.1.a/01-8

53.1 Reliability (1), reliable without restriction
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Section A7

Subsection A7.4
Subsection A7.4.3

Subsection
A7.4.35

Subsection
A7.4.3.5.1a/01

Annex Point lHIA
XIl.3.4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies

Effects onany other specific, non-target organisms (flora
and fauna) believedto be at risk

Acute toxicity to sediment dwelling organisms-
Freshwater, Chironomus tentans

5.3.2 Deficiencies

No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

November2012

Materials and
Methods

Applicant’s version is accepted with the following remarks:

3.4.4:Thelightintensity used in the studyis lower thanthoserecommended by the
OECDand OPPTS 850.1735 (500 to 1000 lux).

Results anddiscussion

Accept the applicant ’s version with the following remarks:

= TableA7.4.35.1-7 only give informationabout the total mass balance.
Tables that consider recoveries for all compartments of the experiment
(porewater, overlyingwater and sediment), can be obtained from the
correspondentDoc. IV-A, and are included below:

Measured BIT concentrations insediment samples:

Nominal Measured Day0 MDe:;Lir;d
Negative control <LOQ <LOQ
Solvent control <LOQ <LOQ
6.3mg BIT/kg 3.38 <LOQ
13 mg BIT/kg 6.13 2.85
25mg BIT/kg 15.4 5.91
50 mg BIT/kg 328 13.0
100 mg BIT/kg 459 22.2

Measured BIT concentrations in overlying water samples:
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Section A7

Subsection A7.4
Subsection A7.4.3

Subsection
A7.4.35

Subsection
A7.4.3.5.1a/01

Annex Point lHIA
XIl.3.4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies

Effects onany other specific, non-target organisms (flora
and fauna) believedto be at risk

Acute toxicity to sediment dwelling organisms-
Freshwater, Chironomus tentans

Nominal Measured Day0 M[()EZ;lir;d
Negative control <LOQ <LOQ
Solvent control < LOQ <LOQ
6.3 mg BIT/kg <LOQ <LOQ

13mg BIT/kg <LOQ < LOQ
25mg BIT/kg <LOQ <LOQ
50 mg BIT/kg <LOQ <LOQ
100 mg BIT/kg 0.312 <LOQ

Measured BIT concentrations in porewater samples:

Nominal Measured Day0 Measured Day 10
Negative control < LOQ < LOQ
Solvent control < LOQ <LOQ
6.3 mg BIT/kg 8.41 1.26

13mg BIT/kg 21.0 7.29
25mg BIT/kg 33.8 14.8
50 mg BIT/kg 93.3 326
100 mg BIT/kg 173 66.5

ECx values should consider the measured concentration at the beginning ofthe test
(asrecommended by the guidances) and not be based on nominals. Therefore:

ECo = 32.8 mg/kg; ECs0>45.9 mg/kgand EC100= Not applicable.

Conclusion

Applicant’s version is adopted

Reliability

2
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects onaquatic organisms, further studies

Subsection Effects onany other specific, non-target organisms (flora
A7.4.3.5 and fauna) believedto be at risk
Subsection Acute toxicity to sediment dwelling organisms-

A7.4.3.5.1a/01 Freshwater, Chironomus tentans

Annex Point lHIA
XIl.3.4

Acceptability Acceptable

Remarks
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Table A7.4.3.5.1.a/01-1: Preparation of TS solution for poorly soluble or wolatile testsubstances

Criteria

Details

Dispersion

Yes

Vehicle

Acetone

Concentrationofvehicle

Not applicable

Vehicle control performed

Yes

Otherprocedures

A primary stocksolution was prepared by dissolving BIT in
acetoneatanominal concentration of 10.0 mg BIT/ml.

Table A7.4.3.5.1.a/01-2: Dilution water

Criteria Details
Source Well fresh water, 40 meters deep
Alkalinity 178-180 mg/L as CaCOs
Hardness 136 mg/L as CaCOs
pH 8.0-82
Ca/ Mg ratio Not described
Na / K ratio Not described
Oxygen content Aerated, not measured
Conductance 300-320 pmhos/cm

Holding water different fromdilution water

No
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Table A7.4.3.5.1.a/01-3: Testorganisms

Criteria Details
Strain midge larvae (Chironomus tentans)
Source Environmental Consultingand Testing, Superior,
Wisconsin, USA
Age 10 days
Breeding method Not described

Kind of food

Flake food (TetraMin Flakes)

Amount offood

1.5 mL of a4 g/Lsuspensionof flake food

Feeding frequency

Days Othrough9

Pretreatment

Midges were held for 3days at approximately the same
temperature of water used in the test

Feeding of animals during test

Yes, Days Othrough9

Table A7.4.3.5.1.a/01-4: Testsystem

Criteria

Details

Renewal oftest solution

Flow-through. The diluter was adjusted sothat
approximately 786 mL of waterwas delivered every minute
for 4 minutes to each splitting chamber 2 times perday
resulting in approximately two volume additions in each test
compartment per day.

Volume of test vessels

300 mL glass beakers with 2 stainless steel mesh-covered
holes on opposite toallow for the flow of water throughtthe
test compartment. Each beaker contained approximately 100
ml of sedimentand 150 mL of overlying water.

Volume/animal

10 mL sediment per midge and 15 mL water per midge

Number of animals/vessel

10 midges

Number of vessels/ concentration

8 replicates with midge, 2 replicates for analytical purposes

Test performed in closed vessels dueto
significant volatility of TS

No
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Table A7.4.3.5.1.a/01-5: Testconditions

Criteria

Details

Test temperature

23+1°C

Dissolved oxygen

> 5.6 mg/L (66% of saturation)

pH 79-82
AdjustmentofpH Not described
Aeration of dilution water Yes

Quality/Intensity of irradiation

Fluorescenttubes that emit wavelengths similar to natural
sunlight. Light intensity at test initiation was 219 lux at the
surface ofthe water

Photoperiod

16 hours daylight, 8hours darkness with 30-minute
transition period of low light intensity

Table A7.4.3.5.1.8/01-6: Effect and Mortality data

Test-Substance
Concentration (effe(-:tive) ' e Mean Individual Ash-Free Dry
[mg BIT/kg dry sediment] Weight (mg)
Negative control 100 1.54
Acetone control 99 1.76
6.3 100 154
13 100 195
25 100 156
50 100 1.63
100 100 1.30°
L TS concentrations were nominal
2 There was a statistically significant diference (p < 0.05) fiom the solvent control using Dunnett’s test.
Table A7.4.3.5.1.a/01-7: Effect data
ECso! 959% c.l. ECo! ECuo0!
ig d?rggr?t]B IT/kg dry > 100 (n) Not applicable 50 (n) Not applicable

! effect data are based on nominal (n) concentrations
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Table A7.4.3.5.1.8/01-8: Validity criteria

fulfilled Not fullfilled
Mortality of controlanimals < 10% yes
Concentration oftest substance >80% of initial concentration during yes
test
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Section A7

Subsection A7.4
Subsection A7.4.3
Subsection A7.4.3.5

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies

Effects on any other specific, non-target organisms
(flora and fauna) believed to be at risk

Subsection

A7.4.3.5.1a/02 Chronic toxicity to sediment dwelling organisms-

Annex Point A X111.3.4 Freshwater, Chironomus riparius
1 REFERENCE Official

use only

1.1 Reference A7.4.35.1.902 I - (2007)
1,2-Benzisothiazolin-3-one: A prolonged sediment toxicity test with
Chironomus riparius using spiked sediment,
I Rohm and Haas Report N° 06RC-094
(March 6,2007), Unpublished.

1.2 Data protection  Yes

121  Dataowner Rohm and Haas Company

122 Companies with

letterofaccess

123  Criteria for data Data on existing a.s. submitted for the first time in supportofthe first

protection inclusion into AnnexI/IA.
Data protection claimed in accordance with the Article 12.1(c) (ii), as
data generated after entry into force ofthe Directive.
2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study Yes, OECD Guideline 218

2.2 GLP Yes

2.3 Dewviations No
3 MATERIALS AND METHODS

3.1 Testmaterial 1,2-Benzisothiazolin-3-one (BIT)

311 Lot/Batchnumber 2005-051

3.1.2  Specification As given in section2

313  Purity 89.8% BIT

3.1.4  Compositionof Not applicable

Product
3.1.5 Furtherrelevant Notapplicable
properties
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Section A7

Subsection A7.4
Subsection A7.4.3
Subsection A7.4.3.5

Subsection
A7.4.3.5.1a/02

Annex Point lHIA XI11.3.4

Ecotoxicological Profile Including Environmental Fate

and Behaviour
Fate and Behaviour in the Environment

Effects on aquatic organisms, further studies

Effects on any other specific, non-target organisms

(flora and fauna) believed to be at risk

Chronic toxicity to sediment dwelling organisms-

Freshwater, Chironomus riparius

3.16

Method of analysis

High performance liquid chromatography with UV detection

32

solution for poorly soluble
or wlatile testsubstances

Preparation of TS

see Table A7.4.3.5.1.a/02-1

3.3

Reference substance

No

3.4 Testing procedure

34.1

Dilution water

see Table A7.4.3.5.1.a/02-2

34.2

Testorganisms

see Table A7.4.3.5.1.a/02-3

343

Test system

see Table A7.4.3.5.1.a/02-4

344

Test conditions

see Table A7.4.3.5.1.a/02-5

345

Duration of the test

28 days

34.6

Test parameter

Development rates, development times, emergence rates and toal

numberofadults emerged

34.7

Sampling

overlying porewater, pore water and sediment samples.

3438

Monitoringof TS

concentration

testinitiation, day 7, and testtermination

34.9

Statistics

The 28-day ECso was calculated using TOXSTAT version 3.5 using
the mortality data at the end ofthe study (West, Inc.and D.D. Gulley.
TOXSTAT version 3.5. Copyright 1996. Western Ecosystems
Technology, Inc., Cheyenne, Wyoming, USA). The NOECand LOEC
were determined by visual interpretation of the dose-response pattern
and statistical analyses of the mean development times, emergence
rates and development rates. The emergencerate and development rate
were calculated foreach replicate of each controlandtreatment group
using SAS System for Windows version 8.2 (The SAS System for
Windows. 1999-2001. Release 8.2 (TS2MO0). SAS Institute, Inc., Cary,
North Carolina, USA). The data were analyzed using an appropriate t -
test to determine any statistical differences between solvent and
negative control groups. The percent survival data were analyzed using
a Bonferroni’s t-test to identify those treatment levels that were
statistically different (p < 0.05) from the pooled control group (D.J.
Finney. 1971. Statistical Methods in Biological Assay. Second edition.
Griffin  Press, London)(W.R. Thompson. 1947. Bacteriological
Reviews. Volume 1I, No. 2, pp. 115-145). A Chi-square test was
performed to check normality and the homogeneity of variance was
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Section A7

Subsection A7.4
Subsection A7.4.3
Subsection A7.4.3.5

Subsection
A7.4.3.5.1a/02

Annex Point lHIA XI11.3.4

Ecotoxicological Profile Including Environmental Fate

and Behaviour
Fate and Behaviour in the Environment

Effects on aquatic organisms, further studies

Effects on any other specific, non-target organisms
(flora and fauna) believed to be at risk

Chronic toxicity to sediment dwelling organisms-
Freshwater, Chironomus riparius

checked usingthe Levene’s test.

4 RESULTS

41 Limit Test

Not performed

4.2 Results test
substance

421 Initial
concentrations of test
substance

6.3, 13, 25, 50, 100 mg BIT/kg

422 Actual
concentrations of test
substance

Measured BIT concentration in sediment samples:

. Measured Measured Measured
Nominal Day 0 Day 7 Day 28
Negative

control <LOQ <LoQ <LOQ

Solvent

control <LOQ <LOQ <LOQ
6.3 mg BIT/kg 5.01 <LOQ <LOQ
13 mg BIT/kg 5.00 <LOQ <LOQ
25 mg BIT/kg 11.7 1.48 <LOQ
50 mg BIT/kg 24.5 5.42 <LOQ

100 mg

BIT/kg 485 11.2 2.36

Measured BIT concentration in overlying pore water samples:

Nominal Measured Measured Measured
Day 0 Day 7 Day 28
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Section A7

Subsection A7.4
Subsection A7.4.3
Subsection A7.4.3.5

Subsection
A7.4.3.5.1a/02

Annex Point lHIA XI11.3.4

Ecotoxicological Profile Including Environmental Fate

and Behaviour
Fate and Behaviour in the Environment

Effects on aquatic organisms, further studies

Effects on any other specific, non-target organisms
(flora and fauna) believed to be at risk

Chronic toxicity to sediment dwelling organisms-
Freshwater, Chironomus riparius

Negative

control <LoQ <LoQ <LoQ

Solvent

control <LOQ <LOQ <LOQ
6.3 mg BIT/kg 0.565 <LOQ <LOQ
13 mg BIT/kg 1.28 0.336 <LOQ
25 mg BIT/kg 2.32 0.413 <LOQ
50 mg BIT/kg 5.13 4.32 0.152

100 mg

BIT/kg 9.88 6.59 3.74

Measured BIT concentration in pore water samples:

. Measured Measured Measured
Nominal Day 0 Day 7 Day 28
Negative

control <LOQ <LOQ <LOQ
Solvent <LOQ <LOQ <LOQ
control
6.3 mg BIT/kg 8.59 0.248 <LOQ
13 mg BIT/kg 12.7 1.13 <LOQ
25 mg BIT/kg 405 4.80 0.251
50 mg BIT/kg 59.6 17.3 0.613
100 mg
BIT/kg 111 28.1 4.56

LOQ, limit ofquantitation=0.100 mg BIT/L
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment
Subsection A7.4.3 Effects on aquatic organisms, further studies

Subsection A7.4.3.5 Effects on any other specific, non-target organisms

Subsection (flora and fauna) believed to be at risk

A7.4.3.5.1a/02 Chronic toxicijcy to seo_lime_nt dwelling organisms-
Annex Point A X111.3.4 Freshwater, Chironomus riparius

4.2.3 Effectdata see Table A7.4.3.5.1.a/02-6 and see Table A7.4.3.5.1.a/02-7

Percent mortality at testterminationwas 10, 7.5, 6.3, 13, 15, 54 and 60
in the negative control, acetone control, 6.3, 13, 25, 50 and 100 mg
BIT/kg treatment groups, respectively.

424 Concentration/ Notdescribedin report
response curve

425 Othereffects The organisms generally appeared normal and healthy throughout the
study. During the study there were a few observations of organisms on
the surface of the sediment in alltreatment groups and controls. There
were also a few observations of organisms swimming in the water
column and climbing the walls ofthe test chamber. These observations
were few in numberand were not treatmentrelated.

4.3 Results of controls see Table A7.4.3.5.1.a/02-6

4.4  Testwith reference
substance

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and OECD Guideline 218, Chronic toxicity to sediment dwelling

methods organisms with analytical confirmation of BIT concentrations. Midges
were exposed to BIT concentrations for 28 days under static test
conditions. Observations of mortality and abnormal behavior were
made daily during the test. The totalnumberofadultsemerged at the
end ofthe test period was recorded. Sediment samples were fortified
with stock solution of BIT prepared in acetone.

5.2 Results and The overlying water appeared slightly tan and hada cloudy appearance

discussion in all test compartments at test initation and termination. The
organisms generally appeared normal and healthy throughout the
study. Percent mortality at test terminationwas 10, 7.5, 6.3, 13, 15, 54
and 60 in the negative control, acetonecontrol, 6.3, 13, 25, 50 and 100
mg BIT/kg treatment groups, respectively. There were treatment
related effects observed ondevelopmenttimes in the 100 mg BIT/kg
group andon mean emergence rates and developmentrates in the 50
and 100 mg BIT/kg treatment groups. Mean development time was
19.3, 21.5, 19.6, 19.6, 20.8, 22.7 and 25.1 days in the negative control,
acetonecontrol, 6.3, 13, 25, 50 and 100 mg BIT/kg treatmentgroups,
respectively. The NOECand LOEC for development time were based
in the 100 mg BIT/kg values.

521 LOEC 100 mg BIT/kg, development time
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Section A7

Subsection A7.4
Subsection A7.4.3
Subsection A7.4.3.5

Subsection
A7.4.3.5.1a/02

Annex Point lHIA XI11.3.4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Fate and Behaviour in the Environment
Effects on aquatic organisms, further studies

Effects on any other specific, non-target organisms
(flora and fauna) believed to be at risk

Chronic toxicity to sediment dwelling organisms-
Freshwater, Chironomus riparius

50 mg BIT/kg, emergence rate and development rate

522 NOEC 50 mg BIT/kg, development time
25 mg BIT/kg, emergence rate and development rate
523 ECso 52 mg BIT/kg (95% confidence interval of 40 — 95 mg BIT/kg), based

on percent survival

5.3 Conclusion

531 Reliability (1), reliable without restriction
532  Deficiencies No
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date December 2010.

Materials and Methods

3.4.4: The lightintensity used in the studyis lower thanthose recommended by the
OECD (338 lux atwater surface vs.500to 1000 lux).

Accordingto the OECD 218 guidance, effect concentrations should be based on
measured sedimentconcentrations at the beginning ofthe test.

Results anddiscussion

Applicant'sversionisadopted.

Thefinal effect concentrations based on measurements are resulted as follows:
LOEC based on developmenttime = 48.5mg/kg

LOEC based on emergencerate and development time = 24.5 mg/kg

NOEC based ondevelopment time=24.5 mg/kg

NOEC based onemergence rate and development time = 11.7 mg/kg
ECso=32.79 mg/kg (19.39-55.46 mg/kg)

Conclusion Applicant'sversion isadopted
Reliability 2

Acceptability Acceptable

Remarks
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Table A7.4.3.5.1.a/02-1: Preparation of TS solution for poorly soluble or volatile testsubstances

Criteria Details

Dispersion yes

Vehicle Acetone

Concentrationofvehicle Not applicable

Vehicle control performed Yes

Other procedures The BIT primary stocksolutionwas prepared by
dissolving BIT in acetone at a nominal concentration
of 10.0 mg BIT/ml.
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Table A7.4.3.5.1.a/02-2: Dilution water

Criteria Details
Source Well freshwater, 40 meters deep
Alkalinity 178 —182 mg/L as CaCOs
Hardness 136 mg/L as CaCOs
pH 8.0-82
Ca/ Mg ratio Not described
Na /K ratio Not described
Dissolved Oxygen content Not described

Conductance

300-320 pmhos/cm

Holding water different fromdilution water

No

Table A7.4.3.5.1.a/02-3: Testorganisms

Criteria Details
Strain midge larvae (Chironomus riparius)
Source Environmental Consultingand Testing, Superior,
Wisconsin, USA
Age 1-4 days
Breeding method Not described
Kind of food Hartz pet rabbit food
Amount of food 10-30 mg

Feeding frequency

Approximately 3times perweek during the test.
Organisms were not fed on day 27 due to the presence
of fungal growth in the controls.

Pretreatment

Egg masses were held forfour days priorto thestart
of the testat approximately the same temperature and
water source as used duringthetest.

Feeding of animals during test
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Table A7.4.3.5.1.a/02-4: Testsystem

Criteria

Details

Renewal oftest solution

No, static toxicity study

Volume of test vessels

Quart jars containing 2 cmof sediment and 600 mL of
overlying water

Volume/animal

30 mL/midge

Number of animals/vessel

20 midges

Number of vessels/ concentration

4 containing midges and 3 foranalytical sampling

Sediment

< 1% humic acid and dolomite, 5% alpha-cellulose,
14% siltand clay (Kaolin clay) and 80% industrial
quartzsand

Test performed in closed vessels dueto significant

Loose plastic covers were placed over each test

volatility of TS chamber during thetest
Table A7.4.3.5.1.a/02-5: Testconditions
Criteria Details
Test temperature 204 -21.0°C

Dissolved oxygen

>5.9 mg/L (66 % of saturation)

pH

8.0-84

AdjustmentofpH

Not described

Totalhardness

136 mg/L as CaCOs

Ammonia

Not described

Aeration of dilutionwater

Aeration was applied to eachtest chamberthrough a
glass pipettethatextended no closerthan 2cmfrom
the surface of the sediment

Quality/Intensity of irradiation

Fluorescenttubes that emitted wavelengths similar to
natural sunlight. Light intensity =338 lux at water
surface

Photoperiod

16 hours light and 8 hours darkness with 30-minute
transitionperion of low light intensity
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Table A7.4.3.5.1.a/02-6: Effect and Mortality data

Test-Substance Mean Mean
Concentration (nominal) * er|r31: ?ng e rﬁgrrfaelri]tty Mei?ﬁ?g ?d?)z?ent eme;;gt gnce develrggnent
[mg BIT/kg dry sediment]

Negative control 93 10 19.3 0.93 0.0540

Acetone control 93 7.5 215 0.93 0.0486

6.3 96 6.3 19.6 0.96 0.0532
13 91 13 19.6 0.91 0.0531
25 85 15 20.8 0.85 0.0498
50 58 54 22.7 0.58 * 0.0453 *
100 61 60 251 0.61 * 0.0409 *
LTS concentrations were nominal
* Statistically significant (p < 0.05) diferences from the pooled control using Dunnett’s test
Table A7.4.3.5.1.8/02-7: Effect data
ECso! 959% c.l. ECo! ECioot
53 d(ijrr[gr?t]B IT/kg dry 52 (n) 40 — 95 (n) 25 () Not applicable
Ueffect data are based on nominal (n) concentrations
Table A7.4.3.5.1.8/02-8: Validity criteria
fulfilled Not fullfilled
Mortality of controlanimals < 10% Yes
Concentration oftest substance >80% of initial concentration during test yes
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.4 Fate and Behaviour in the Environment

Subsection A7.4.3 Effects on aquatic organisms, further studies

Subsection A7.4.3.5 Effects on any other specific, non-target organisms
(flora and fauna) believed to be at risk

Subsection A7.4.3.5.2 Toxicity to aquatic plant

Official
JUSTIFICATION FOR NON-SUBMISSION OF DATA use only

Otherexisting data [ ] Technically notfeasible [ ] Scientifically unjustified [X]

Limitedexposure [X] Other justification[ ]

Detailed justification: Consideringthe environmental properties of BIT (not persistent, not
accumulating, rapidly photolytically degradable, rapidly
biodegraded), and the use pattern for BIT in the product type in
question, which predicts low direct exposure to the aquatic and
terrestrial environment, a long term exposure of the aquatic
environment to high concentration of BIT is not expected. The
environmental risk assessment included in Document Il does not
indicate a risk for the aquatic environment.

As a consequence, a test on aquatic plants is not considered
necessary.

Undertaking of intended ~ No studies are planned.

data submission [ ]

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2010

BEvaluation of applicant's | Applicant's justificationisaccepted

justification

Conclusion Applicant'sjustificationisaccepted

Remarks
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Section A7

Subsection A7.5
Subsection A7.5.1

Subsection A7.5.1.1/01
Annex Point l1A7 .4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial toxicity, initial tests

Inhibition to microbial activity (terrestrial), carbon
transformation

1 REFERENCE Official
use only

1.1 Reference

A751101 I B B B B (2007a) 1.2-
Benzisothiazolin-3-one: Soil microorganisms: carbon transformation
test; | R0 and
Haas Report N° 06RC-097 (March 29,2007), GLP, Unpublished.

1.2 Data protection

Yes

1.2.1 Data owner

Rohm and Haas Company

1.2.2 Companies with
letterofaccess

1.2.3 Criteria for data
protection

Data on existing a.s. submitted for the first time in supportofthe first
inclusion into AnnexI/IA.

Data protection claimed in accordancewith the Article 12.1 (c) (ii), as
data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study

Yes, OECD 217

2.2GLP

Yes

2.3 Deviations

No

3 MATERIALS AND METHODS

3.1 Testmaterial

1,2-Benzisothiazolin-3-one (BIT)

3.1.1 Lot/Batch number

2005-051

3.1.2 Specification

As given in section2

3.1.3 Purity

89.8%

3.1.4 Composition of
Product

Not applicable

3.1.5 Furtherrelevant
properties

Not applicable

3.1.6 Methodofanalysis

High performance liquid chromatography (HPLC)
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.1 Terrestrial toxicity, initial tests

Subsection A7.5.1.1/01 Inhibition to microbial activity (terrestrial), carbon
Annex Point [1A7.4 transformation

3.2 Reference substance No

3.2.1 Methodofanalysis Notapplicable
for reference substance

3.3 Testing
procedure

3.3.1 Soil sample/ see Table A7.5.1.1/01-1
inoculum/

test organism

3.3.2 Testsystem see Table A7.5.1.1/01-2

3.3.3 Applicationof TS see Table A7.5.1.1/01-3

3.3.4 Test conditions see Table A7.5.1.1/01-4

3.3.5 Test parameter Glucose-induced respiration

3.3.6 Analytical parameter CO;

3.3.7 Duration ofthetest 28 days

3.3.8 Sampling days 0,7 and 28 for respiration

3.3.9 Monitoringof TS No

concentration

3.3.10 Controls soilwithout test substance

3.3.11 Statistics The respirationrates were statistically analyzed using ANOVA and

Bonferroni t-Test or Dunnett’s test to determine the statistically
significant differences from untreated controls at each sampling
interval.

4 RESULTS

4.1 Range finding test Not performed

4.1.1. Concentration Notapplicable

4.1.2 Effect data Notapplicable

4.2 Results test substance

4.2.1 Initial 0 (control), 10.7, 28.7, 100, 317 and 1000 mg BIT/kg soil
concentrations of test
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Section A7

Subsection A7.5
Subsection A7.5.1

Subsection A7.5.1.1/01

Annex Point lIA7 .4

Ecotoxicological Profile Including Environmental Fate

and Behaviour

Effects on terrestrial organisms
Terrestrial toxicity, initial tests

Inhibition to microbial activity (terrestrial), carbon

transformation

substance

4.2.2 Actual
concentrations of test
substance

Not applicable

4.2.3 Growth curves

Not applicable

4.2.4 Cell concentration

data

Not applicable

4.2.5 Concentration/
response curve

see Figure A7.5.1.1/01-1

4.2.6 Effect data

Atthe start ofthe test, respiration rates ranged from17.3 to 23.3 mg

CO:; perkg dry soilperhour.

see Table A7.5.1.1/01-5

4.2.7 Otherobserved
effects

none

4.3 Results of controls see Table A7.5.1.1/01-5 X

4.4 Testwith reference  Not performed

substance

4.4.1 Concentrations Not applicable

4.4.2 Results Not applicable

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and OECD 217, Effects on soil microflora respiration transformation.

methods One type of soil, a sandy loam, was used to prepare eighteen
individual test chambers with 400 grams of dry soil. Soil moisture
contents were adjusted to 22.7% water or 50% ofthe water holding
capacity and acclimated in the dark at approximately 20 °C for 28
days. Three replicates each were treated with BIT at calculated
concentrations of 0, 10.7, 28.7, 100, 317 and 1000 mg a.i./kg. Soil
samples were collected fromeach test chamberon Day 0, 7 and 28 for
analyses of carbondioxide productionrates.

5.2 Results anddiscussion The long-termeffects of BIT on carbon tramsformation activity of soil
microorganisms were minimal. After 28 days of exposure, the mean
CO; production rates were 51% and 45% greaterthan the untreated
controls at the two highest test concentrations. No significant adverse
effects were observed.
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Subsection A7.5
Subsection A7.5.1

Subsection A7.5.1.1/01
Annex Point lIA7 .4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial toxicity, initial tests

Inhibition to microbial activity (terrestrial), carbon
transformation

5.2.1 ECyo > 1000 mg BIT/kg
5.2.2 ECzs > 1000 mg BIT/kg
5.2.3 ECso > 1000 mg BIT/kg

5.3 Conclusion

The long termeffects of BIT on carbon transformation activity of s oil
microrganisms were minimal.

5.3.1 Reliability

(1), reliable without restriction

5.3.2 Deficiencies

No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

March 2015

Materials and Methods

Applicant’s version is accepted with the following remarks:

= Thefollowingdeviations were noted:

o Variation among the controls on day 28 was not within the
acceptablerange (15%). Whiletwoofthe controls showed
very similar results for its respiration rate (9.8 and 9.9 CO;
mg/kg), thevariability among the control resultsismainly due
tothe respirationratevalueofone single control (14.3 CO-

mg/kg).
o Carboncontentofmicrobial biomassis notspecified.

= 3.3.Accordingto OECD 217, ifthe soil was stored, pre-incubation is
recommendedforaperiodbetween2 and28 days. For this test, soils

were incubated onlyfor one day prior the test.

= Applicationofthe test substance wasmade by direct addition to the

soils. Normally, the test substance is applied using a carrier.

= 3.3.9.Test substance concentrationwas not monitored. Therefore, there

isno evidence ofthe actual concentrationof BIT duringthe test.
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Subsection A7.5
Subsection A7.5.1

Subsection A7.5.1.1/01
Annex Point lIA7 .4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial toxicity, initial tests

Inhibition to microbial activity (terrestrial), carbon
transformation

Results anddiscussion

Applicant’s version is accepted with the following remarks:

= 4.1.Applicant should have performeda preliminary range-finding test,
in order to determine the appropriate concentrations of the definitive
test, includingthe ECso withinthe range of concentrations tested.

= 4.2.Thereisadeviation: Accordingto testreport,onday 0 comparisons
between treatments and controls were not possible due to missing
replicates.

Data provided in test report correspond to calculated CO, production rates
(Annex V of Doc. IV-A), calculated from raw data. Test report shouldinclude the
raw data (decreasesin pressure) used for these calculations.

“Table A7.5.1.1/01-5: Respiration rates”, second column title, should read
“Measured (mg COx/kgdry soil/hour) " instead of “Measured (mg O./kg dry
soil/hour)”.

Conclusion The test was consideredvalid. Accordingto “Table A7.5.1.1/01-5: Respiration
rates” and considering the increase in the respiration rates as an effect, the
NOEC obtainedis 100 mg/kg.

Reliability 2

Acceptability Acceptable

Remarks Althoughvariability among the controls onday 28 was not withinthe acceptable

range (+15%), variability amongcontrol replicates atpreviousintervals and of
all other treatment groups was acceptable.

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 390 of 453




Table A7.5.1.1/01-1:

Microbial sample / Inoculum

Criteria

Details

Nature

loamy sand soil

Sampling site:

Grand Forks County, North Dakota

Geographical reference on the sampling site

Coordinates N 47°48.166 —\W 97° 37.264

Data on the history ofthe site

Tree farm

Use pattern

Tree farm and no pesticides or fertilizers were applied
in the previous year

Depth of sampling [cm]

Top 10-20 cmand sievedto 2mm

Sand/ Silt / Clay content[particle size distribution]

66% sand, 16% silt and 18% clay

pH

71

Organic carbon content [% dry weight]

1.4%

Nitrogen content[mg N/100 g]

Not describedin report

Maximum water holding capacity [g/100g dry 45.4%
soil]
Initial microbial biomass 330 ug/g

Reference of methods

Soil content: USDA Textural Class hydrometer
method

Microbial Biomass Carbon: Fumigation and
Extraction Method by — Vance E.D. (1987) An
extraction method for measuring soil microbial
biomass C. Soil Biol. Biochem. Vol. 19, No. 6,
pp.703-707.

Collection/ storage of samples

The soilwas transported to the laboratory and stored
at refrigerated conditions for 80 days then transferred
toa large plastic tray, covered with aluminiumfoil,
and placed in a temperature-controlled roomto
incubate in the dark under aerobic conditions at
approximately 20 °C.

Preparation of inoculumforexposure

Not applicable

Pretreatment

Not applicable
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Table A7.5.1.1/01-2: Testsystem

Criteria Details

Culturing apparatus 11 x 17 inch pyrexglass baking dishes containing 400
grams of dry soil

Number of vessels/ concentration 3

Aeration device Plastic lids had holes drilled into themto allow air
circulation

Measuring equipment OxiTop® measuring systems (WTW GmbH,
Germany) included plastic cups filled with 40 mL of
1.5 N KOH solution toabsorb CO, headspace gases.

Test performed in closed vessels Plastic lids on the glass baking dishes

Table A7.5.1.1/01-3:  Application of testsubstance

Criteria Details
Applicationprocedure TS was applied to thesoil by direct weight additionin
the test chambers
Carrier Not applicable
Concentration of liquid carrier [% v/v] Not applicable
Liquid carrier control Notapplicable
Other procedures Not applicable

Table A7.5.1.1/01-4: Testconditions

Criteria Details
Organic substrate Not applicable
Incubation temperature 19.2t022.2 °C
Soil moisture Maintained at 50% of maximum water holding

capacity (43.0% to 51.8%)

Method of soilincubation Individualsubsamples
Aeration Plastic lids had holes drilled into themto allow air
circulation
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Table A7.5.1.1/01-5: Respiration rates

Test Substance Measured % difference tocontrol
Concentration .
(nominal) [mg BIT/kg (mg Oz/kg drysoil/hour)
dry soil] Day 0 Day 7 Day 28 Day 0 Day 7 Day 28
0 (control) 17.3 11.0 11.3 - - -
10.7 18.3 14.3 10.9 106 130 96
28.7 18.8 11.9 11.9 109 108 105
100 23.3 12.9 10.0 135 117 88
317 20.2 105 17.1* 117 95 151*
1000 20.2 105 16.4* 117 95 145*
-- not applicable
* denotes statistically significant differences from respective controls
Figure A7.5.1.1/01-1: Glucose inducedshorttermrespiration
Respiration Rate Inhibition on Day 28
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Section A7

Subsection A7.5
Subsection A7.5.1

Subsection A7.5.1.1/02

Annex Point lIA7 .4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial toxicity, initial tests

Inhibition to microbial activity (terrestrial), nitrogen
transformation

1 REFERENCE Official
use only
1.1 Reference A751.1/02 R B Bl B (2007b) 1.2-
Benzisothiazolin-3-one: Soil microorganisms nitrogen transformation
test; N 0" and
Haas Report N° 06RC-096 (March 29,2007), GLP, Unpublished.
1.2 Data protection Yes
1.2.1. Dataowner Rohm and Haas Company
1.2.2. Companies with
letter ofaccess
1.2.3. Criteria for data Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (c) (i), as
data generated after entry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guidelinestudy Yes, OECD 216
2.2GLP Yes
2.3 Deviations No
3 MATERIALS AND METHODS
3.1 Testmaterial 1,2-Benzisothiazolin-3-one (BIT)
3.1.1 Lot/Batch number 2005-051
3.1.2 Specification As given in section2
3.1.3 Purity 89.8%
3.1.4 Composition of Not applicable
Product
3.1.5 Furtherrelevant Not applicable
properties
3.1.6 Methodofanalysis  High performance liquid chromatography (HPLC)
3.2 Reference substance  Nitrification Inhibitor Formula 2533, Lot Number A6251 contained 2-
chloro-6(trichloromethyl) pyridine coated on a sodium sulfate
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and Behaviour

Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.1 Terrestrial toxicity, initial tests

Subsection A7.5.1.1/02 Inhibition to microbial activity (terrestrial), nitrogen
Annex Point [1A7 4 transformation

substrate

3.2.1 Methodofanalysis ~ Notdescribedin report
for reference substance

3.3 Testing procedure

3.3.1 Soil sample/ see Table A7.5.1.1/02-1
inoculum/

test organism

3.3.2 Testsystem see Table A7.5.1.1/02-2

3.3.3 Applicationof TS see Table A7.5.1.1/02-3

3.3.4 Testconditions see Table A7.5.1.1/02-4 X

3.3.5 Test parameter Nitrogen transformation by soil microorganisms

3.3.6 Analytical parameter Nitrite, nitrate and ammonia measurements

3.3.7 Duration ofthetest 28 days

3.3.8 Sampling days 0,7 and 28

3.3.9 Monitoringof TS No

concentration

3.3.10 Controls Controlwithout testsubstance

3.3.11 Statistics The mean concentrations of ammonia, nitrite and nitrate were

calculated foreach test chamberat eachsamplinginterval and each
treatment mean was calculated fromthe three replicates. The mean
concentrations were compared to appropriate controls and percent
inhibition values were calculated. The mean concentrations were
statistically analyzed using ANOVA Dunnett’s Test and Tukey
Method of Multiple Comparisons to determine statistically significant

differences.
4 RESULTS
4.1 Range finding test
4.1.1 Concentration Not describedin report X
4.1.2 Effect data 1000 mg BIT/kg was selectedas thetest concentration based onthe X

results fromthe range-finding test

4.2 Results test substance
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Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.1 Terrestrial toxicity, initial tests

Subsection A7.5.1.1/02 Inhibition to microbial activity (terrestrial), nitrogen
Annex Point [1A7 4 transformation

4.2.1Initial concentrations 1000 mg BIT/kg, nominal X
of test substance

4.2.2 Actual Not applicable

concentrations of test

substance

4.2.3 Growth curves Not applicable

4.2.4 Cell concentration ~ Notapplicable

data

4.2.5 Concentration/ See Figure 7.5.1.1/02-1

response curve

4.2.6 Effect data see Tables A7.5.1.1/02-5

4.2.7 Otherobserved see Tables A7.5.1.1/02-5

effects

4.3 Results of controls see Tables A7.5.1.1/02-5 X

4.4 Testwith reference  Performed: Nitrification Inhibitor Formula 2533, Lot Number A6251
substance contained 2-chloro-6(trichloromethyl) pyridine coated on a sodium
sulfate substrate

4.4.1 Concentrations 250 mg/kg, nominal

4.4.2 Results Nitrification Inhibitor had higher concentrations of ammonia X
compared with controls butlessthan BIT; Day 0=12.5 mg NH4*/kg,
Day 7 = 16.0 mg NH,"/kg and Day 28=5.8 mg NH4*/kg.

Nitrite concentrations in the Nitrification Inhibitor treated soils ranged
from 4.8 to 6.9 mg NO>/kg on Day 0 and were below the LOQ on
Days 7and 28.

Nitrate concentrations in the Nitrification Inhibitor treated soils were
69.4 mg NOs/kg on Day 0, 96.9 mg NOs/kg on Day 7, and 166.5 mg
NOs/kg on Day 28.

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and OECD 216, Effects on soil microflora ammonia, nitrite and nitrate
methods transformation.

5.2 Results anddiscussion Ammonia: At test day 0, concentrations of ammonia in all alfalfa-
amended soils ranged from 11.0 to 189 mg NH.'/kg and
concentrations in non-amended soils ranged from 0.3 to 1.2 mg
NH:/kg. On days 7 and 28, the soils treated with BIT had
significantly higher levels of ammonia than the controls in both
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.1 Terrestrial toxicity, initial tests

Subsection A7.5.1.1/02 Inhibition to microbial activity (terrestrial), nitrogen
Annex Point [1A7 4 transformation

amended and non-amended soils.

Nitrite: At test day 0, concentrations of nitrite in alfalfa-amended
controlsranged from8.2 to 8.4 mg NO>/kg. On days 7and 28, none
of the samples contained measureable amounts of nitrite. The limit of
quantitation (LOQ) for nitrite was approximately 3mg NO2/kg.

Nitrate: At test day O, concentrations of nitrate in allsamples ranged
from 55.0 to 92.0 mg NOs/kg. There were no statisitically significant
treatment related differences. At 1000 mg/kg, BIT transiently inhibited
nitrate formation in soilon day 7 as evidenced by increasedammonia
concentrations in both amended and non-amended soils and a
significant decrease in nitrate concentration in alfalfa-amended s oil.
The non-amended soils did not showa significant decreasein nitrate
concentration. The soil microrganisms recovered by day 28. In
amended soils, the nitrate concentration was much less and nitrate
concentrations were not statistically significant fromthe amended
controls.

ECuwo alfalfa-amended soil = 833 mg BIT/kg
non-amended soil >1000 mg BIT/kg

ECss > 1000 mg BIT/kg
ECso > 1000 mg BIT/kg
5.3 Conclusion The long term effects of 1,2-Benzisothiazolin-3-one on nitrogen

transformation activity of soil microorganisms were minimal. After 28
days ofexposure, themean nitrate concentrations in alfalfa-amended
and non-amended ssoils treated at 1000 mg BIT/kg were 12% and 2%
less than the respective untreated controls. The ECy in alfalfa-
amended soil was 833 mg BIT/kg and > 1000 mg BIT/kg in non-
amended soil. The ECys and ECso were estimated to be > 1000 mg

BIT/kg.
5.3.1 Reliability (1), reliable without restriction
5.3.2 Deficiencies No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date May 2013

Materials and Methods Applicant s version is accepted withthe following remark:

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 397 of 453



Section A7

Subsection A7.5
Subsection A7.5.1

Subsection A7.5.1.1/02
Annex Point l1A7.4

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms

Terrestrial toxicity, initial tests

Inhibition to microbial activity (terrestrial), nitrogen
transformation

3.3.4 The moisture contents ofthe soils ranged from 19.3% to 24.8%
(41.9% to 54.7% of WHC) throughout the test period, with one
exception. The moisture content oftest chamber 2 (untreated control)
was calculated to be 17.7% (39.1% of WHC) onday 21, just prior to
adding water.

Results anddiscussion

Applicant’s version is accepted with the following remark:

4.1.1 and 4.1.2 On day 28 of the range- finding test, soils treated at
nominal concentrationsof0.1,1.0,10,100 and 1000 mg/kg exhibited
inhibition of nitrate formation at 18%, 7%, 13%, 0%, and —127%,
respectively, whencompared with untreated controlsoil.. The increase
in nitrate formation at the 1000 mg/kg treatment indicated the test
substance may have been used as a nitrogensource; therefore, the study
was conducted using both amended and non-amended soils.

4.2.1 Ageometric series ofat least five concentrations should havebeen
used. In addition, these concentrations should have covered the rangeto
determine ECx values.

4.3 The variation among the alfalfa-amended control replicateson days
0, 14 and 28 were 28.4%, 11.4% and 6.1%, respectively.

Meanmed Conceniratons of Mitrate in Sedl Samples

Test
Chamber
Treatment I Dy 0 Day 7 Day 28
(129E-118-) (=g WO, k) {mg MO0, kg) {zg MO, k)

Coamol - Amendad 35.0 1380 173.7
1 ] 1577 1307

3 ] 1718 1303

Maams: 0.8 1558 1542

Feference Inhibitor - Amended 4 5.4 B26 1314
5 ] 853 1741

£ 8L2 118 1959

Mazms: 524 26,6 166.5

BIT 1000 mg 2.1 kg - Amendad 7 715 758 14592
S 755 TEE 1459.0

& ] 930 1515

Maams: 20.0 83.2 1433

Conmal 10 G542 65.8 215

11 683 802 o040

12 793 15,5 00.9

Maams: 0.6 T4.2 ol

BIT 1000 ms aiks 13 5.4 3.5 219
14 0.4 0.3 78.7

15 T8 e 1087

Maams: 715 733 201

Conclusion

Applicant’s version is adopted.

Reliability

2
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and Behaviour

Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.1 Terrestrial toxicity, initial tests

Subsection A7.5.1.1/02 Inhibition to microbial activity (terrestrial), nitrogen
Annex Point [1A7 4 transformation

Acceptability Acceptable

Remarks The variation among the alfalfa-amended controls was greater than the
acceptablerange specifiedin the protocol (£15% ofthe mean) on day0; however,
the variation among amended and non-amended controls was within the
acceptablerange atall other intervals during the study. The increased amount of
variabilityat thestartofthe test did notaffect the ability to determine differences
betweentreatments and controls. This deviationhadno impact on the results of

the study.
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Table A7.5.1.1/02-1:

Microbial sample / Inoculum

Criteria

Details

Nature

Sandy loamsoil from Agvise Laboratories

Sampling site:

Geographical reference on the sampling site

Grand Forks County, Northwood, North Dakota,
USA, N 47° 48.166 and W 97° 37.264

Data on the history ofthe site

tree farm

Use pattern

Tree farm with no pesticides or fertilizers applied in
the previous year

Depth of sampling [cm]

10-20 cm

Sand/ Silt / Clay content[particle size distribution]

66% sand, 16% silt and 18% clay

pH

71

Organic carbon content [% dry weight]

1.4%

Nitrogen content[mg N/100 g]

Nitrite on day 0< LOQ; Nitrate on Day 0 =70.6 mg
NOs/kg; Ammoniaon Day 0= 0.3t0 1.2 mg
NH4*/kg.

Maximum water holding capacity

Mean =45.4%

Initial microbial biomass

330 pg/g

Reference of methods

Microbial biomass carbon based on a Fumigationand
Extraction Methodby: Vance, E.D. (1987) An
Extraction Method for Measuring Soil Microbial
Biomass C. Soil Biol. Biochem., Volume 19, No. 6,
pp. 703-707.

Collection / storage of samples

Soil was collected fromthe top 10-20cm and sieved
to 2 mm and stored under refrigerated conditions for
three months.

Preparation of inoculumforexposure

Not applicable

Pretreatment

Notapplicable
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Table A7.5.1.1/02-2: Testsystem

Criteria Details

Culturing apparatus 9 x 9inch Pyrexglass bakingdishes with plastic lids
each filled with 245 grams of moist soil (equivalentto
200 grams ofdry soil)

Number of vessels/ concentration 3

Aeration device Not described

Measuring equipment Ammonia and nitrogen: Hach DR/890 colorimeter
Nitrate and Nitrite: Dionex DX-500 lon
Chromatography System

Test performed in closed vessels Holes were drilled in the lids to allow circulation of
air.

Table A7.5.1.1/02-3:  Application of testsubstance

Criteria Details

Applicationprocedure BIT was added to finely gound quartzsand.
Carrier Finely ground quartzsand
Concentrationof liquid carrier [% v/v] Not applicable

Liquid carrier control Not applicable

Otherprocedures Not applicable
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Table A7.5.1.1/02-4: Testconditions

Criteria

Details

Organic substrate

Nine of the test chambers were amended with 5g/kg
of dried, groundalfalfa, while the other sixwere not
amended. Three of the alfalfa-amended testchambers
and three non-amended test chambers were untreated.
Three of the alfalfa-amended test chambers and three
non-amended test chambers were treated with the test
substance at a nominal concentration of 1000 mg
a.i./kg. Three ofthe alfalfa-amended test chambers
were treated with a nitrification inhibitor at a nominal
concentration of 250 mg/kg.

Incubation temperature

20°C

Soil moisture

The moisture contents ofthe soils were adjusted to
22.7% water or 50% of the water holding capacity.

Method of soil incubation

All test chambers were incubated under aerobic
conditions in the dark at approximately 20 °C for two
days priorto test initiationand throughoutthe 28-day
test period.

Aeration

yes

Table A7.5.1.1/02-5: Ammonia
Test Substance Measured Ammonia Measured Nitrate
Concentration . " . -
(nominal) [mg BIT/kg (mg NH4*/kg dry soil/hour) (mg NOs/kg drysoil/day)
sail] Day 0 Day 7 Day 28 Day 0 Day 7 Day 28
0, control-amended 14.4 15 0.5 70.8 155.8 184.9
Reference Inhibitor - 125 16.0 58 69.4 96.6 166.5
amended
1000 mg BIT/kg -
amended 14.0 48.6 452 80.0 83.2 163.3
Control 0.7 0.6 0.0 70.6 74.2 92.1
1000 mg BIT/kg 0.5 133 25.3 715 73.3 90.1
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Figure7.5.1.1/02-1

Nitrate Formation in Soil
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Section A7

Subsection A7.5
Subsection A7.5.1

Subsection A7.5.1.2
Annex Point I1IA XIII 3.2

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial toxicity, initial tests
Earthworm, acute toxicity test

1 Reference Official
use only

1.1 Reference

A7.5.1.2/01 I (2006) 1,2-
Benzisothiazolin-3-one: An acute toxicity study with theearthworm in
an artificial soil substrate,, | Rohm and Haas
Report N° 06RC-099 (August 17,2006), GLP, Unpublished.

1.2 Data protection

Yes

1.2.1. Dataowner

Rohmand Haas Company

1.2.2. Companies with
letter ofaccess

1.2.3. Criteria for data
protection

Data on existing a.s. submitted for the first time in supportof the first
inclusion into AnnexI/IA.

Data protection claimed in accordance with the Article 12.1(c) (ii), as
data generated after entry into force of the Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study

Yes, OECD Method 207

2.2 GLP Yes
2.3 Deviations No
3 METHOD

3.1 Testmaterial

1,2-Benzisothiazolin-3-one

3.1.1 Lot/Batch number

2005-051

3.1.2 Specification

As given in section2

3.1.3 Purity

89.8%

3.1.4 Composition of
Product

not applicable

3.1.5 Furtherrelevant
properties

not applicable
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and Behaviour

Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.1 Terrestrial toxicity, initial tests

Subsection A7.5.1.2 Earthworm, acute toxicity test
Annex Point lHIA XIII 3.2

3.1.6 Methodofanalysis High performance liquid chromatography (HPLC) with UV detector

3.2 Referencesubstance Yes, 2-chloracetamide, method ofanalysis notdescribed. X

3.3 Testing procedure

331 Preparationofthe seeTable A7.5.1.2/01-1
test substance

3.32  Applicationofthe Testsoilwas preparedby mixing BIT with reverse osmosis water and
test substance adding it to artificial soil. Moisture contentwas approximately 35% by
weight.

3.3.3  Testorganisms see Table A7.5.1.2/01-2

334  Testsystem see Table A7.5.1.2/01-3

3.35  Testconditions see Table A7.5.1.2/01-4

3.36  Testduration 14 days
3.3.7  Testparameter Mortality and clinical signs
3.3.8  Bxamination Weight of worms was determined at the startandtheend of the test.

Time to burrowwas observed at test initiationand on Day 7. On days 7
and 14, the contents of each testchamberwere removed to determine
the number of surviving earthworms.

3.3.9 Monitoringoftest No

substance
concentration
3.3.10 Statistics The LCsos and 95% confidence intervals were calculated using the
Stephan computer program (Stephan, C.E., 1978. US EPA,
Environmental Research Laboratory, Duluth, Minnesota, Personal
Communication). The Day 7 LCso value was calculated by nonlinear
interpolation and the Day 14 LCsovalue was calculated by the Probit
method. Body weights and change in body weights were statistically
compared with Dunnett’s 2-Tailed Testof Means (a.=0.05) using SA'S
Version 8 (SAS Institute, Inc. 1999. SAS/STAT User’s Guide, Version
8, Cary, North Carolina, USA)
4 RESULTS
4.1 Filter paper test Not performed
4.2 Soil test
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and Behaviour

Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.1 Terrestrial toxicity, initial tests

Subsection A7.5.1.2 Earthworm, acute toxicity test
Annex Point lHIA XIII 3.2

4.2.1 Initial concentrations 0 (negative control), 28.06, 56.13, 112.25, 224.5, 449 and 898 mg
of test substance BIT/kg of soilon adry weight basis

4.2.2 Effect data (Mortality) see Table A7.5.1.2/01-5,A7.5.1.2/01-6 and Table A7.5.1.2/01-7

4.2.3 Concentration/ effect No X
curve
4.2.4 Othereffects Notapplicable X

4.3 Results of controls

4.3.1 Mortality There were no mortalities in the negative control.

4.3.2 Number/ percentage  All control worms were normal in appearance and behaviour
of earthworms showing throughout thetest period.
adverseeffects

4.3.3 Nature of adverse Notapplicable
effects

4.4 Testwith reference Performed

substance

4.4.1 Concentrations Nominal concentrations 0f 13,25, and 50 mg chloroacetamide/kg dry
soil.

4.4.2 Results 14-day LCso: 24.5 mg a.i./kg dry soil with 95% confidence interval of
13 and 50mg a.i./kg dry soil

5 APPLICANT'S SUMMARY AND CONCLUSION
5.1 Materials and OECD Method 207, Acute toxicity to the earthworm
methods

5.2 Results anddiscussion All control worms survived and were normal in appearance and
behaviour throughout thetest period. The earthworms showeda strong
aversionto the testsoils. On Day 0, worms in the negative control and
the 28.06 mg BIT/kg treatment group burrowed within approximately
%% hourofbeing placed onthe soil surface at test initiation. Worms in
the 56.13 mg BIT/kg group were mostly burrowed at approximately
one hour after test initiation. Worms in all of the othergroups did not
burrow and remained on the soil surface or on the sides of the test
chamber above the soil surface. Worms in the 889 mg BIT/kg group
were lethargic and some were dead 'z hour aftertestinitiation. Body
weights were not determined forthe 224.5mg BIT/kg and higher doses
due to insufficient worms or no worms were availablefor final body
weight comparisons in these groups.
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and Behaviour

Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.1 Terrestrial toxicity, initial tests

Subsection A7.5.1.2 Earthworm, acute toxicity test
Annex Point lHIA XIII 3.2

5.2.1 NOEC 28.06 mg BIT/kg dry soil
522 LG 7-day and 14-day: 28.06 mg BIT/kg dry soil
5.2.3 LCso 7-day:278 mg BIT/kg dry soil

14-day: 114 mg BIT/kg dry soil

5.2.4 LCio 7-day:449 mg BIT/kg dry soil
14-day: 449 mg BIT/kg dry soil

5.3 Conclusion see Table A7.5.1.2/01-7 and see Table A7.5.1.2/01-8

5.3.1 Other Conclusions

5.3.2 Reliability (1), reliable without restriction

5.3.3 Deficiencies No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011

Materials and Methods Applicant’s version is accepted withthe following remark:

= 3.2 At Wildlife International, Ltd., reference toxicity tests with a
reference toxicant, chloroacetamide, are conducted periodically to
assess the sensitivity of the test species and test procedures. These
studies are conducted under separate protocols, as independent studies.
A summary ofthe results fromthe most currentreference toxicitytest is
presented in this report.
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Subsection A7.5
Subsection A7.5.1

Subsection A7.5.1.2
Annex Point HIA XIII 3.2

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial toxicity, initial tests
Earthworm, acute toxicity test

Results anddiscussion

Applicant’s version is accepted with the following remarks:

= 4.2.4 There were statistically significanteffects on finalbody weightand
the change inbody weightat the 112.25mg a.i./kg level when compared
to the controlgroup.

= LCso values should include the correspondent confidential limit

intervals:
o LCse-7-day:278mg BIT/kg dry soil (224.5-449 mg BIT/kg dry
soil)
o LCsp-14-day:114mg BIT/kgdry soil (98.1-132 mg BIT/kg dry
soil)
Conclusion Applicant’s version is adopted.
Reliability 2
Acceptability Acceptable
Remarks
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Table A7.5.1.2/01-1: Preparation of TS solution

Criteria

Details

Type and source of dilutionwater

Reverse osmosis water prepared at laboratory

Holding water different fromdilution water

Not applicable

In case of the use of an organic solvent

Dispersion

Not applicable

Vehicle

Not applicable

Concentrationofvehicle

Notapplicable

Vehicle control performed

Not applicable

Other procedures

Not applicable

Table A7.5.1.2/01-2: Testorganisms

Criteria

Details

Species/strain

Eisenia fetida

Source of the initial stock

University of Maryland, Queenstown, Maryland, USA

Culturing techniques

Not applicable

Age/weight

adult worms with clitella, 0.57 to 0.66 grams

Pre-treatment

24 hours priorto testinitiation, worms were placed
into artificial soil substrate adjusted to 35% by weight
moisture content for the acclimation period.
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Table A7.5.1.2/01-3: Testsystem

Criteria

Details

Artificial soiltest substrate

Composition of the testsubstrate was 20% kaolin
clay, 70% sand, 10% sphagnumpeat. pH was adjusted
to 5.9 by the addition of calciumcarbonate. 35%
moisture

Test mixture

Testsoilwas prepared by mixing BIT with reverse
osmosiswaterandadding it to bulkartificial soil with
35% moisture content.

Size, volume and material oftest container

One liter glass beakers covered with plastic wrap that
was perforated forairexchange

Amount ofartificial soil (kg)/ container

750 grams of prepared soil

Nominal levels oftest concentrations

0 (negative control), 28.06, 56.13, 112.25, 224.5, 449
and 898 mg BIT/kg of soilon a dry weight basis

Number of replicates/concentration 4
Number of earthworms/test concentration 40
Number of earthworms/container 10
Lightsource notdescribed
Test performed in closed vessels dueto significant | No
volatility of test substrate
Table A7.5.1.2/01-4:  Testconditions
Criteria Details
Testtemperature 20+2°C

Moisture content

Day 0: 33.8 to 34.8%, Day 14: 32.8 to 34.0%

pH

Day0=70to7.4; Day14=72t075

AdjustmentofpH

Yes, pHwas adjustedto 5.9 by the addition of
calcium carbonate.

Light intensity/ photoperiod

400-800 lux, 24 h lightand 0 h dark

Relevant degradation products

Not applicable
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Table A7.5.1.2/01-5:

Mortality data

Test Substance Mortality
Concen_tration
(nominal) Number Dead or Missing Percentage
[mg BIT/kg artificial 7d 14d 7d 14d
soil]
0 (negative control) 0/40 0/40 0 0
28.06 0/40 0/40 0 0
56.13 7140 8/40 175 20
112.25 7140 13/40 175 33
224.5 8/40 37/40 20 93
449 40/40 40/40 100 100
898 40/40 40/40 100 100
Temperature [°C] Day 0: 20.5-21.5 | Day 14: 20.2-21.0
pH Day 0: 7.0-7.4 Day 14: 7.2-1.5
Moisture content Day 0: 33.8-34.8 Day 14: 32.8-34.0
Table A7.5.1.2/01-6: Number affected data
Test Substance Number Affected
Concen_tration
(nominal) Number affected Percentage
[mg BIT/kg artificial 7d 14d 7d 14d
soil]
0 (control) 0/40 0/40 0 0
28.06 0/40 0/40 0 0
56.13 2/40 not found 8/40 not found 5 20
112.25 5/40 not found 13 not found, 6 125 32.5 not found, 15
reduced reactionto reduced reactionto
mechanical stimuli mechanical stimuli
224.5 8/40 not found, 12 | 30/40 notfound, 1 | 20 notfound, 30 75 notfound, 2.5

reduced reactionto

reduced reactionto

reduced reactionto

reduced reactionto

mechanical mechanical mechanical mechanical
stimuli, 8/40 thin | stimuli, 2/40 thin | stimuli, 20 thin stimuli, 5 thin
449 32/40 not found 40/40 not found 80 100
Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 411 of 453




898 40/40 notfound | 40/40 notfound | 100 100
Table A7.5.1.2/01-7: Effect data
14d [mg BIT/kg dry soil]* 959% C.I.
LCo 28.06 Not described
LCso 114 98.1 -132
LCio0 449 Not described

! effect data are based on measured concentrations

Table A7.5.1.2/01-8:  Validity criteriafor acute earthworm testaccording to OECD 207

fulfilled

Not fulfilled

Mortality of controlanimals < 10%

yes
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects onterrestrial organisms

Subsection Terrestrial toxicity, initial tests
AT.5.1 Terrestrial plant toxicity
Subsection Seedling emergence an growth
A7.5.1.3
Subsection
A7.5.1.3/01
Annex Point 1A
X1l 3.4
1 REFERENCE Official use
only

1.1 Reference  A7.5.1.3/01 p  (2006) 1.2-
Benzisothiazolin-3-one: A toxicity testto determine the effects of the test
substance on seedling emergence of six species of plants; |
I , Rohmand Haas Report N° 06RC-

098 (December 13, 2006), GLP, Unpublished.

1.2 Data Yes
protection

1.2.1. Dataowner Rohmand Haas Company

1.2.2. Companies
with letter of
access

1.2.3. Criteria for Data on existing a.s. submitted for the first time in support of the first
data protection inclusion into AnnexI/IA.

Data protection claimed in accordance with the Article 12.1 (c) (ii), as
data generated after entryinto force ofthe Directive.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline Yes, OECD Proposalfor Revision of Guideline 208
study
2.2GLP Yes
2.3 Deviations No
3 METHOD

3.1 Testmaterial  1,2-Benzisothiazolin-3-one (BIT)

3.1.1 Lot/Batch 2005-051
number

3.1.2 Specification As given in section2

3.1.3 Purity 89.8%
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Subsection
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Subsection
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Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial toxicity, initial tests
Terrestrial plant toxicity

Seedling emergence an growth

3.1.4 Composition
of Product

Not applicable

3.1.5 Further
relevant properties

Not applicable

3.1.6 Methodof
analysis

High performance liquid chromatography

3.2 Preparation of
TS solution for
poorly soluble or
wlatile test
substances

see Table A7.5.1.3/01-1

321 TS
Concentrations

Nominal (mg BIT/kg dry soil): 0 (negative and solvent controls), 11.1,
33.3, 99.8, 299 and 898 mg for all speciesand

Nominal (mg BIT/kg dry soil): 0 (negative andsolventcontrols), 0.411,
1.23, 3.70, 11.1 and 33.3 for lettuce (L. sativa)

Day 0 measured BIT concentrations in stock solutions usedto prepare the
11.1, 33.3, 99.8, 299 and 898 mg BIT/kg test soils were 102, 98, 95, 84
and 80% of nominal, respectively.

3.3 Reference
substance

No

3.3.1 Methodof
analysis for
reference substance

Not applicable

3.4 Testing
procedure

3.4.1 Dilution water

see Table A7.5.1.3/01-2

3.4.2 Testplants

see Table A7.5.1.3/01-3

3.4.3 Testsystem  see Table A7.5.1.3/01-4
3.4.5 Test see Table A7.5.1.3/01-5
conditions
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Terrestrial plant toxicity
Seedling emergence an growth

3.4.6 Testduration 21 days

3.4.7 Test parameter Seedling emergence, survival, growth (dry weight) and condition

3.4.8 Sampling Observations on days 7, 14 and 21 were made to document seedling
emergence, i.e., visible plant tissue at the surface of the soil. Observations
on day 21 were made to determine the condition of individual seedlings,
i.e., necrosis, leaf wrinkle, chlorosis, plant lodging or plant stunting.

3.4.9 Method of Shoot dry weights were evaluated at test termination. Seedlings were

analysisofthe plant clipped at soil level and the shoots of all living seedlings within a

material replicate were placed in a labelled bag. The shoots were then dried in an
oven and the total dry weightofthe replicate was determined.

3.4.10 Quality Yes
control

3.4.11 Statistics Statistical analyses were usedto evaluate effects of BIT application on X
seedling emergence, survival and dry shoot weight. Mean seedling
emergence, survival and dry shoot weight of the control and BIT
treatment groups were compared with a one-tailed Dunnett’s t-test using
the Dunnett option of the GLM (general linear model) procedure of SAS
version 8 (SAS Institute, Inc. 1999, SAS/STAT User’s Guide, version 8,
Cary, North Carolina, USA). Dunnett’s test was used to establish the
LOEC and NOEC by determining which treatment group differed
significantly (p<0.05) fromthe controlgroup.

4 RESULTS

4.1 Results test
substance

4.1.1 Appliedinitial Nominal (mg BIT/kg dry soil): 0 (negative and solvent controls), 11.1,
concentration 33.3, 99.8, 299 and 898 mg for all speciesand

Nominal (mg BIT/kg dry soil): 0 (negative andsolventcontrols ), 0.411,
1.23, 3.70, 11.1 and 33.3 for lettuce (L. sativa) were incorporated intothe
soil.

4.1.2 Phytotoxicity see Table A7.5.1.3/01-6
rating

4.1.3 Plantheight  seeTable A7.5.1.3/01-6
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4.1.4 Plantdry see Table A7.5.1.3/01-6
weights

4.1.5 Rootdry Not applicable
weights

4.1.6 Rootlength  Notapplicable

4.1.7 Numberof see Table A7.5.1.3/01-6
dead plants

4.1.8 Effect data see Table A7.5.1.3/01-6

4.1.9 Concentration See Figures A7.5.1.3/01-1 onions, A7.5.1.3/01-2 oats, A7.5.1.3/01-3
/ responsecurve turnips, A7.5.1.3/01-4 cucumber, A7.5.1.3/01-5 lettuce (initial test),
A7.5.1.3/01-6 lettuce (finaltest)and A7.5.1.3/01-7 tomatoes

4.1.10 Percent see Table A7.5.1.3/01-6
emergence
4.1.11 Othereffects The mostsensitive parameter forallsix species was dry weight. X

See Table A7.5.1.3/01-6

4.2 Results of
controls

4.2.1 Number/ No effects to onions, oats, turnips, cucumber, lettuce or tomatoes X
percentageofplants

showingadverse

effects

4.2.2 Nature of Notapplicable
adverseeffects

4.3 Testwith Not performed
reference substance

4.3.1 Concentrations Notapplicable

4.3.2 Results Notapplicable
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5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and
methods

OECD Proposal for Revision of Guideline 208 growth test in terrestrial
plants with analytical confirmation of dosing solutions.

5.2 Results and
discussion

Effects of soil incorporation of BIT were observed on seedling
emergence, survival, growthand conditionofthe sixplant species tested.
The most sensitive parameter for all six species was dry weight with ECso
values ranging from18.4 mg BIT/kg for lettuce to 166 mg BIT/kg for oat.
The NOEC fortomato dry weight in this study was determinedto be less
than 11.1 mg BIT/kg, which was the lowesttest concentration.

5.2.1 NOEC

NOEC for tomato dry weight was <11.1 mg BIT/kg dry soil, the lowest
BIT concentration. See Table A7.5.1.3/01-7 for other plant species
NOEC values.

5.2.2 ECss

See table A7.5.1.3/01-7

5.2.3 ECso

See table A7.5.1.3/01-7

5.3 Conclusion

5.3.1 Reliability

(1), reliable without restriction

5.3.2 Deficiencies

No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

May 2013
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Materials and Applicant’s version is accepted with the following remarks:

Methods = 3.4.3 Number of seeds used in the study is not optimal in the case of tomato
(Lycopersicon esculentum) and cucumber (Cucumis sativa). Accordingto OECD
guidelines 208; for theses species oneor two, insteadof 10 seeds should have
been used per container. However, since in all control samples, the validity
criteria as stated in the guideline (e.g. seedling emergence, mean survival,
exhibition of phytotoxic effects) are fulfilled, the higher number of seeds used for
tomato and cucumber does notaffect the validity ofthe study.

= 3.4.4.Testconditions. The reported temperatures and relative humidity show a
large variability throughoutthe test. However, in the control groups, the validity
criteria with respectto emergence andsurvival are fulfilled, which indicates that
the large temperature and humidity range did notaffect the reliability of the
results.

Results and Applicant s version is accepted with the following remarks:

discussion

= 5.2. Itisnoteasytocheck thevalidity criteria concerningthecontrol plant with
the information provided in this document Ill. The following table show
additional data concerningthe negative control plant.

Emergence Emergence Emergence Survival-  ShootDry

-Day 7 -Day 14 -Day 21 Day21 Weight
Alliumcepa 7.38+1.06  9.00¢0.76  9.00+0.76 8-7581'1-2 0-1858—'0-017
Avenasativa 950053 9.50£053 9.50:053 ° %07 22540303
Br%ss;ca 0384074  950:0.76  950+0.76 507 4.87:0839

Cucumis  g884035 9884035 9.88+035 98803 1574055
sativa 5

Lactuca 9004107 9132099 9.25:1.04 22510 49940085

sativa 4
Lycopersico 8.25+1.0
nesculentum 8.13x0.99  8.5040.76  8.50%0.76 4 2.69+0.351
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No observedsignoftoxicity in these negative controls.

Conclusion Based on the results ofthis study, it canbe concluded that 1,2 -Benzisothiazol-3(2H)-one
may affect the emergence, survival, growth and condition ofthe six plant species tested.
The most sensitive parameter for all six specieswas dry weight. The lowest EC 5o value
was 18.4 mg/kgfor lettuce (L. sativa) and the lowest NOEC was observed for lettuce (L.
sativa) dry weightandwas determinedto be 3.7 mg/kg.

Reliability 1

Acceptability Acceptable

Remarks Key study.

Table A7.5.1.3/01-1: Preparation of TS solution for poorly soluble or wlatile testsubstances

Criteria Details
Dispersion Yes, stirring and sonication
Vehicle Yes, acetone
Concentrationofvehicle 150 ml acetone/ 60 kg soil, initial test

150 ml acetone/ 30 kg soil, repeatedtest with L. sativa

Vehicle control performed Yes, acetone

Other procedures Not applicable

Table A7.5.1.3/01-2: Dilution water

Criteria Details

Source Not applicable

Alkalinity / Salinity Not applicable
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Hardness Not applicable
pH Not applicable
Oxygen content Not applicable
Conductance Not applicable
Holding water different fromdilution water Notapplicable
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Table A7.5.1.3/01-3:  Testplants
Family Species Common name Source (seed)
Monocotyledonae Liliaceae Alliumcepa Onion Wannamaker Seeds, Inc.,
Matthews South Carolina,
USA
Poaceae Avena sativa Oat Johnny’s Selected Seeds,
Winslow, Maine, USA
Dicotyledonae Brassicaceae Brassica rapa Turnip Park Seed Wholesale, Inc.,
Greenwood, South Carolina,
USA
Cucurbitaceae | Cucumissativa | Cucumber Meyer Seed Company,
Baltimore, Maryland, USA
Asteraceae Lactucasativa Lettuce Johnny’s Selected Seeds,
Winslow, Maine, USA
Solanaceae Lycopersicon Tomato Meyer Seed Company,
esculentum Baltimore, Maryland, USA
Table A7.5.1.3/01-4: Testsystem
Criteria Details
Testtype greenhouse

Containertype

Plastic pots (16 cm diameter by 12 cm deep)

Seed germination potential

provided by seed supplier

Identification ofthe plant species

provided by seed supplier

Number of replicates

4

Numbers of plants per replicate per dose

10 seedsperreplicate

Date of planting

August 25,2006 and October 12, 2006

Plant density

10 plants/pot

Date of test substanceapplication

Test substancewas incorporated into thesoil prior to
seed planting

Height of plants at application

Not applicable

Date of phytotoxicity rating or harvest

7, 14, and 21 days after planting seeds

Dates of analysis

The test was terminated 21 days after seeds were
planted.
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Table A7.5.1.3/01-5: Testconditions

Criteria

Details

Testtype

greenhouse

Method of application

soilincorporation

Applicationlevels

Nominal (mg BIT/kg dry soil): 0 (negative and
solventcontrols), 11.1, 33.3, 99.8, 299 and 898 mg for
all speciesand

Nominal (mg BIT/kg dry soil): 0 (negative and
solventcontrols), 0.411,1.23, 3.70, 11.1 and 33.3 for
lettuce (L. sativa) were incorporated into the soil.

Dose rates

not applicable

Substrate characteristics

sandy loamsoil consisting of 65% sand, 18% silt and
17% clay with an organic matter content of 2.2%
(organic carbon 1.3%)

Watering ofthe plants

Seedlings were subirrigated

Temperature 25.16°C (18.88 to 37.76 °C), initial test
21.47°C (17.20 to 30.53 °C), repeated test with L.
sativa

Thermoperiod Notapplicable

Light regime 14.2 (6.6 to 16.6) moles photosynthetically active

radiation, initial test

12.9 (7.8 t0 18.9) moles photosynthetically active
radiation, repeated test with L. sativa

Relative humidity

69.44% (28.22 t0 91.60%), initial test

43.24% (13.63 to 88.60%), repeatedtest with L.
sativa

Wind volatility

Not applicable

Observationperiods and duration of test

Observationperiods: 7, 14 and 21 days: the number of
emerged plants and condition ofemerged plants.

Duration: 21 days

Pest control

Seeds were not pretreated with insecticides,
fungicidesorrepellants

Any other treatments and procedures

not applicable
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Table A7.5.1.3/01-6:
Allium cepa (onion):

TestSubstance Number of Emerged Seedlings Seedling Shoot Dry
Concentration & . Survival Weight
(nominal) Edin S (% e Letar) mean £ SD mean + SD
[mg BIT/kg] Day 7 Day 14 Day 21 (% reduction) | (% reduction)
Pooled controls | 7.38 + 1.06 9.00 £ 0.76 9.00 +0.76 8.75+1.28 0.132 £ 0.0372
111 7.25 +2.50 825+171 8.50+1.29 825+171 0.152 +0.0340
(2%) (8%) (6%) (6%) (-15%)
33.3 575 +222 7.75+£171 7.75+£1.71 725+ 150 0.106 + 0.0364
(22%) (14%) (14%) (17%) (20%)
99.8 0.25 £ 0.50** 1.00 £ 0.82** 1.50 + 1.29** 1.25 + 1.26** 0.008 £
(97%) (89%) (83%) (86%) 0.0071** (94%)
299 0.00 £ 0.00** 2.00 £1.83** 2.50 £ 1.29** 1.50 + 1.00** 0.005 £
(100%) (78%) (72%) (83%) 0.0022** (96%)
898 0.00 £ 0.00** 0.00 £ 0.00** 0.00 £ 0.00** 0.00 £ 0.00** 0.00 £ 0.0000**
(100%) (100%) (100%) (100%) (100%)
* Treatment group mean is significantly difierent ffom the control mean (Dunnett’s test p < 0.05)
** Treatment group mean is significantly different from the control mean (Dunnett’s test p < 0.01)
Avena sativa (oat):
Uil g Number of Emerged Seedlings Seedling Shoot Dry
Concentration 0 . Survival Weight
(nominal) IZEIEREIRIE [E LA, mean £ SD mean £ SD
0 i 0 i
[mg BIT/kg] Day 7 Day 14 Day 21 (% reduction) | (% reduction)
Pooled controls | 9.50 £ 0.53 9.50 £0.53 9.50 £0.53 9.50 £0.53 2.25+£0.303
111 9.75 £ 0.50 10.00 + 0.00 10.00 + 0.00 10.00 + 0.00 2.32 £0.893
(-3%) (-5%) (-5%) (-5%) (-3%)
33.3 9.75 £0.50 9.75 £0.50 9.75 £ 0.50 9.75 £ 0.50 2.37 £0.191
(-3%) (-3%) (-3%) (-3%) (-5%)
99.8 8.25+£1.50 8.75+ 150 9.00 £ 1.15 9.00 £1.15 1.81 +£0.089
(13%) (8%) (5%) (5%) (20%)
299 6.00 £ 1.63** 9.00 £0.82 9.00 £0.82 9.00 £0.82 0.46 £0.185**
(37%) (5%) (5%) (5%) (80%)
898 0.75 £ 0.96** 6.75 £ 0.96** 7.00 £ 0.82** 6.75 £ 0.96** 0.05 £ 0.032**
(92%) (29%) (26%) (29%) (98%)
* Treatment group mean is significantly different from the control mean (Dunnett’s test p < 0.05)
** Treatment group mean is significantly diferent ffom the control mean (Dunnett’s test p < 0.01)
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Brassica rapa (turnip):

VeSSl g Number of Emerged Seedlings Seedling Shoot Dry
Concentration o . Survival Weight
(nominal) TEIN 2 1D (% [ e mean £ SD mean = SD
() i 0 i
[mg BIT/kg] Day 7 Day 14 Day 21 (% reduction) | (% reduction)
Pooled controls | 9.38 +£0.74 9.50 £0.76 9.50 £0.76 938 £0.74 4.87 £0.839
111 9.25£0.96 9.25 £0.96 9.25 £0.96 9.25 £ 0.96 4.73 £ 0.696
(1%) (3%) (3%) (1%) (3%)
33.3 9.00 £0.00 9.50 £0.58 9.50 £0.58 9.50 £0.58 3.18 £ 0.870**
(4%) (0%) (0%) (-1%) (35%)
99.8 3.25 £ 1.71** 3.50 + 1.29** 4.50 + 2.08** 3.00 + 2.16** 0.04 +0.048**
(65%) (63%) (53%) (68%) (99%)
299 0.75 £ 0.96** 0.75 £ 0.96** 1.00 + 0.82** 0.75 £ 0.96** 0.01 £ 0.009**
(92%) (92%) (89%) (92%) (100%)
898 0.00 + 0.00** 0.00 + 0.00** 0.00 + 0.00** 0.00 + 0.00** 0.00 + 0.000**
(100%) (100%) (100%) (100%) (100%)
* Treatment group mean is significantly different ffom the control mean (Dunnett’s test p < 0.05)
** Treatment group mean is significantly diféerent ffom the control mean (Dunnett’s test p < 0.01)
Cucumissativa (cucumber):
UG ET Number of Emerged Seedlings Seedling Shoot Dry
Concentration . Survival Weight
(nominal) LR 2 ST TEeLElen) mean + SD mean + SD
0 i 0 i
[mg BIT/kg] Day 7 Day 14 Day 21 (% reduction) | (% reduction)
Pooled controls | 9.88 +0.35 9.88 £0.35 9.88 £0.35 9.88 £0.35 10.7 £ 0.55
111 9.75£0.50 9.75£050 9.75£0.50 9.75 £0.50 11.0 £ 0.69
(1%) (1%) (1%) (1%) (-2%)
33.3 10.00 £ 0.00 10.00 £ 0.00 10.00 + 0.00 10.00 £ 0.00 9.9 £0.91*
(-1%) (-1%) (-1%) (-1%) (8%)
99.8 8.00 £ 0.82** 8.75£0.50 9.00 £0.00 8.75 £ 0.50** 2.6 £0.53**
(19%) (11%) (9%) (11%) (76%)
299 5.00 £ 1.41** 7.50 £ 1.73** 750 £ 1.73** 4.25 + 1.26** 0.2 £0.11**
(49%) (24%) (24%) (57%) (98%)
898 0.75 £ 1.50** 3.25 £ 2.63** 3.25 £ 2.63** 0.00 £ 0.00** 0.00 £ 0.00**
(92%) (67%) (67%) (100%) (100%)
* Treatment group mean is significantly different ffom the control mean (Dunnett’s test p < 0.05)
** Treatment group mean is significantly diferent from the control mean (Dunnett’s test p < 0.01)
Lactuca sativa (lettuce):
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TestSubstance

Number of Emerged Seedlings Seedling Shoot Dry
Concentration : Survival Weight
(nominal) EEE 2 SD rEeLeen) mean + SD mean + SD
(0) 1 0, i
[mg BIT/kg] Day 7 Day 14 Day 21 (% reduction) | (% reduction)
Pooled controls | 9.00 + 1.07 9.13£0.99 925+1.04 925+1.04 1.12 +0.285
0.411 825 £ 2.06 825 £ 2.06 825 +2.06 825 +2.06 0.90 £0.335
(8%) (10%) (11%) (11%) (20%)
1.23 9.50 +£1.00 9.50 +£1.00 9.50 £1.00 9.50 £1.00 1.02 +0.202
(-6%) (-4%) (-3%) (-3%) (9%)
3.70 9.50 £ 0.58 9.50 £0.58 9.50 £0.58 9.50 £0.58 0.89 £ 0.088
(-6%) (-4%) (-3%) (-3%) (21%)
111 9.75+£0.50 9.75+0.50 9.75+0.50 9.75£0.50 0.58 + 0.135**
(-8%) (-7%) (-5%) (-5%) (48%)
33.3 9.50 £1.00 9.50£1.00 9.50 £1.00 9.50 £1.00 0.45 £ 0.154**
(-6%) (-4%) (-3%) (-3%) (60%)
* Treatment group mean is significantly diferent from the control mean (Dunnett’s test p < 0.05)
** Treatment group mean is significantly different ffom the control mean (Dunnett’s test p < 0.01)
Lycopersicon esculentum (tomato):
TestSubstance Number of Emerged Seedlings Seedling Shoot Dry
Concentration . Survival Weight
(0)
(nominal) el S (Y e Letar) mean £ SD mean = SD
0, i 0, i
[mg BIT/kg] Day 7 Day 14 Day 21 (% reduction) | (% reduction)
Pooled controls | 8.13 +0.99 8.50 £ 0.76 8.50 +£0.76 8.25+1.04 2.69 +0.351
111 7.75 £ 0.96 8.25+0.50 8.25 +0.50 8.25 +0.50 2.18 £ 0.209**
(5%) (3%) (3%) (0%) (19%)
333 5.00 +2.16** 7.25+1.50 7.50 +1.29 7.50 +1.29 1.73 £0.307**
(38%) (15%) (12%) (9%) (36%)
99.8 0.00 £ 0.00** 3.00 +2.16** 4.50 + 2.08** 3.50 + 2.89** 0.05 + 0.044**
(100%) (65%) (47%) (58%) (98%)
299 0.00 £ 0.00** 1.75 £ 0.50** 3.25 + 0.96** 2.25 + 0.96** 0.01 £ 0.006**
(100%) (79%) (62%) (73%) (100%)
898 0.00 £ 0.00** 0.00 £ 0.00** 0.00 £ 0.00** 0.00 £ 0.00** 0.00 £ 0.000**
(100%) (100%) (100%) (100%) (100%)

* Treatment group mean is significantly diferent ffom the control mean (Dunnett’s test p < 0.05)

** Treatment group mean is significantly diferent from the control mean (Dunnett’s test p < 0.01)

Table A7.5.1.3/01-7: Conclusions
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21-Day Growth (Dry Weight
Species 21-Day Emergence (mg 21-DaySurvival (mg BIT/kg) y (Ory gho
BIT/kg) (mg BIT/kQ)
Monocots: NOEC | LOEC | ECys | ECso | NOEC | LOEC | ECys | ECso | NOEC | LOEC | ECas | ECso
Alliumcepa | 33.3 99.8 26.9 | 676 | 333 99.8 243 | 55.7 | 33.3 99.8 25.1% | 42.7*
(onion)
Avenasativa | 299 898 825 |> 299 898 756 | > 333 99.8 98.5 | 166
(oats) 898 898
Dicots:
Brassica 333 99.8 59.7 | 102 | 333 99.8 453 | 79.3 | 111 333 29.3 | 39.0
rapa (turnip)
Cucumis 99.8 299 297 | 585 |333 99.8 272 (294 | 111 333 409 | 65.1
sativa
(cucumber)
Lactuca 333 >333 | > > 33.3 >333 | > > 3.70 111 3.70 | 184
sativa’® 333 [ 333 333 | 333
(lettuce)
Lycopersicon | 33.3 99.8 87.8 | 166 | 33.3 99.8 530 | 110 | <111 | 111 28.3 | 40.0
esculentum
(tomato)
! Based on comparison to the Solvent Control only.
2 Based on results of second test.
Table A7.5.1.3/01-9:  Validity criteriafor terrestrial plant toxicity according to
OECD Guideline 208 adopted July 2006
Fulfilled Not fulfilled

Seedling emergence on control >70% yes
Seedlings did not exhibit signs of phytotoxicity yes
Mean survival of emerged control seedlings > 90% yes
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Figure A7.5.1.3/01-1:

Onion - Day 21

Day 21 Emergence, Survivors and Biomass in Onion exposed to BIT
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Figure A7.5.1.3/01-2:  Day 21 Emergence, Survivors and Biomass in Oats exposedto BIT
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Figure A7.5.1.3/01-3: Day 21 Emergence, Survivors and Biomass in Turnips exposed to BIT
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Figure A7.5.1.3/01-4:

Cucumber - Day 21
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Figure A7.5.1.3/01-5: Day 21 Emergence, Survivors and Biomass in Lettuce (initial trial) exposed to BIT
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Figure A7.5.1.3/01-6: Day 21 Emergence, Survivors and Biomass in Lettuce (final trial) exposedto BIT
Lactuca sativa (Lettuce) Shoot Dry Weight, Day 21 — Final Trial
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Figure A7.5.1.3/01-7:  Day 21 Emergence, Survivors and Biomass in Tomato exposedto BIT
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Section A7

Subsection A7.5
Subsection A7.5.2

Subsection A7.5.2.1
Annex Point IHA XI111.3.2

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial tests, long-term tests
Earthworm, chronic toxicity test

1 REFERENCE Official
use only
1.1 Reference A7.5.2/0) N (2007) 1.2-
Benzisothiazolin-3-one: A reproduction study with theearthworm in
an artificial soil substrate, |
, Rohm and Haas Report N° 06RC-208 (January 15, 2007),
Unpublished.
1.2 Data protection Yes
1.2.1 Dataowner Rohmand Haas Company
1.2.2 Companies with letter
of access
1.2.3 Criteria fordata Data on existing a.s. submitted for the first time in supportofthe first
protection inclusion into AnnexI/IA.
Data protection claimed in accordancewith the Article 12.1 (c) (i), as
data generated afterentry into force of the Directive.
2 GUIDELINES AND QUALITY ASSURANCE
2.1 Guideline study Yes, OECD Method 222 and ISO 11268-2
2.2 GLP Yes
2.3 Deviations No
3 METHOD
3.1 Testmaterial 1,2-Benzisothiazolin-3-one (BIT)
3.11 Lot/Batch number 2005-051
3.1.2 Specification As given in section2
3.1.3 Purity 89.8 %
3.1.4 Composition of Notapplicable
Product
3.1.5 Furtherrelevant Notapplicable
properties
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Section A7

Subsection A7.5
Subsection A7.5.2

Subsection A7.5.2.1
Annex Point HIA XI111.3.2

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Terrestrial tests, long-term tests
Earthworm, chronic toxicity test

3.1.6 Methodofanalysis

High performance liquid chromatography (HPLC)

3.2 Reference substance

No

3.3 Testing procedure

3.3.1 Preparation ofthe test

substance

See Table A7.5.1.2/01-1

3.3.2 Application ofthe
test substance

Test soil was prepared by mixing the appropriate amount of BIT in
deionised water with dry artificial soil to which cow manure was
added. Additional deionized water was added to the dry artificial soil
to achieve amoisture content of approximately 35% by weight. Test
soil components were mixed for a total of 20 minutes in order to
achieve ahomogeneous state. Negative controlsoilwas prepared in
the same manner as the treated soil but with only theaddition of water.

3.3.3 Testorganisms

See Table A7.5.2.1/01-2

3.34 Testsystem

see Table A7.5.2.1/01-3

3.3.5 Testconditions

see Table A7.5.2.1/01-4

3.3.6 Testduration

56 days:adult exposure for 28 days and cocoons/ juveniles exposure
for 28 days

3.3.7 Testparameter

Mortality, growth and reproduction

3.3.8 BExamination

After 28 days ofadult exposure, mortality and growth (percent weight
change) were evaluated. After 56 days, the number of juvenile worms
was assessed (reproduction).

3.3.9 Monitoringoftest
substance concentration

No

3.3.10 Statistics

Differences betweenthe BIT treatmentgroups andthe control group
were evaluatedto assess potential effects on bodyweightandchange
in body weight using the Dunnett’s 2-tailed test (p = 0.05) in SAS
version 8.2 (SAS Institute, Inc. 1999. SAS/STAT User’s Guide,
Version 82, Cary, North Carolina, USA). Prior to conducting
Dunnett’s test, thedatawere tested forhomogeneity of variance and
normal distribution. Differences between the mean numbers of
juveniles producedin the treatmentgroups and the control group were
determined using Dunnett’s 1-tailed test (p =0.05). The Jonckheere-
Terpstra Test for Trend (p = 0.05) was also used to evaluate the
numbers of juveniles produced.

4 RESULTS
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Section A7

Subsection A7.5
Subsection A7.5.2

Subsection A7.5.2.1
Annex Point HIA XI111.3.2

Ecotoxicological Profile Including Environmental Fate

and Behaviour

Effects on terrestrial organisms
Terrestrial tests, long-term tests
Earthworm, chronic toxicity test

4.1 Filter paper test

Not performed

4.2 Soil test

4.2.1 Initial concentrations
of test substance

0 (control), 1.3, 2.5, 5.0, 10, 20 and 40 mg BIT/kg dry soil.

4.2.2 Effect data (Mortality)

see Table A7.5.2.1/01-5, there was no treatment-related mortality of X

adult earthworms

4.2.3 Concentration/ effect
curve

None

4.2.4 Othereffects

No effects uponadult earthwormweights. There were no statistically
significant effects on numbers of juveniles produced in the 1.3, 2.5,
5.0, 10, 20 and 40 mg BIT/kg dry soil treatment groups, however, the
decrease in the mean number of juveniles at the 40 mg BIT/kg level

indicated a possible treatment-related effect.

4.3 Results of controls

4.3.1 Mortality 1.3%

4.3.2 Number/ percentage ~ See Table A7.5.2.1/01-6, one earthworm was not found and was
of earthworms showing presumed dead

adverseeffects

4.3.3 Nature ofadverse None

effects

4.4 Testwith reference Not performed

substance

4.4.1 Concentrations

Not applicable

4.4.2 Results

Not applicable

5 APPLICANT'S SUMMARY AND CONCLUSION

5.1 Materials and
methods

OECD Method222and ISO 11268-2, Earthworm reproduction test

5.2 Results anddiscussion

BIT did not affect mortality and adult earthwormweight. There were X
no statistically significant effects on numbers of juveniles producedin
the 1.3, 2.5, 5.0, 10, 20 and 40 mg BIT/kg dry soil treatment groups,
however, the decrease in the mean number of juveniles at the 40 mg

BIT/kg level indicated a possible treatment-related effect.

NOEC

20 mg BIT/kg dry soil (NOEC of reproduction)
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.2 Terrestrial tests, long-term tests

Subsection A7.5.2.1  Earthworm, chronic toxicity test
Annex Point HIA XI111.3.2

LCyo > 40 mg BIT/kg dry soil
ECso > 40 mg BIT/kg dry soil (ECso of reproduction)
LCioo no concentration caused 100% mortality

5.3 Conclusion see Table A7.5.2.1/01-7 and see Table A7.5.2.1/01-8

5.3.1 Other Conclusions

5.3.2 Reliability (1), reliable without restriction

5.3.3 Deficiencies No

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011

Materials and Methods Applicant's versionisaccepted with thefollowing remark:

= 3.2 Areference toxicity testwas conducted with carbendazimin 2005 (as
cited in Doc IV-A). The LCs value for the mortality of the adult
earthworms exposedto carbendazimfor 28 dayswas5 (4-8)mg a.i./kg
dry soil. The ECso value for reproduction was calculated to be 1.85
(1.792-1.913) mg a.i./kg drysoil. The NOEC was determinedto be 1 mg
a.i./kgdrysoil,andthe LOEC, 2 mg a.i./kgdry soil.

Results anddiscussion Applicant's versionisaccepted with thefollowing remark:
4.2.2 and 5.2 The testconcentrations shouldalso included the ECso value.

Conclusion Applicant'sversionis adopted.
Reliability 2

Acceptability Acceptable

Remarks

Table A7.5.2.1/01-1: Preparation of TS solution

Section 7: Ecotoxicological Profile Including Environmental Fate and Behaviour Page 437 of 453



Criteria

Details

Type and source of dilutionwater

deionized water prepared at laboratory

Holding water different fromdilution water

Not applicable

Dispersion BIT was mixed with artificial soil for 20 minutes to
assurehomogeneity
Vehicle Not applicable

Concentrationofvehicle

Not applicable

Vehicle control performed

Not applicable

Otherprocedures

Not applicable
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Table A7.5.2.1/01-2:  Testorganisms

Criteria

Details

Species/strain

Eisenia fetida

Source of the initial stock

Wildlife International Limited culture established
with earthworms obtained fromthe University of
Maryland Wye Researchand Education Center,
Queenstown, Maryland, USA

Culturing techniques

Earthworms were from synchronous cultures
(individuals not differing in age by more thanfour
weeks) maintained in moist peat moss and fed
saturated alfalfa and/or cow manure

Age/weight

0.48 t0 0.63 grams weight at initiation, worms had
well developedclitella

Pre-treatment

Eight days priorto test initiation, earthworms (with
clitellum) were selected and placedin aglass
container containing bedding. The worms were held
under the environmental conditions to be used during
testing. Two days prior to thetest, the earthworms
were removed from the container and divided into
five one-liter beakers containingartificial soil
substrate adjusted to a moisture content of
approximately 35% by weight for the acclimation
period. Earthworms were fed cow manure throughout
the acclimation period
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Table A7.5.2.1/01-3: Testsystem

Criteria

Details

Artificial soiltest substrate

Composition of the artificial soil was 20% kaolin
clay, 70% sand, 10% sphagnumpeat moss and 35%
moisture. One gramofcowmanure/100g soil was
added to themixture.

Test mixture

1.3, 2.5, 5.0, 10, 20, 40 mg BIT/kg dry soil

Size, volume and material of test container

1L glass beakers

Amount ofartificial soil (kg)/ container

750 g prepared artificial soil

Nominal levels of test concentrations

1.3, 2.5, 5.0, 10, 20, 40 mg BIT/kg dry soil

Number of replicates/concentration

4 for BIT groupsand 8fornegative control

Number of earthworms/test concentration

40 forBIT groupsand80fornegative control

Number of earthworms/container

10

Lightsource fluorescent bulbs
Test performed in closed vessels dueto significant | No
volatility of test substrate
Table A7.5.2.1/01-4:  Testconditions
Criteria Details
Testtemperature 20+2°C

Moisture content

Day 0=33.6 t034.0 %
Day 56 = 34.6 t0 36.2 %

pH

Day0=7.0to7.2; Day56: 7.1t07.3

AdjustmentofpH

Not applicable

Lightintensity/ photoperiod

400 to 800 lux, 16 h lightand 8 h dark

Relevant degradation products

Not applicable
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Table A7.5.2.1/01-5:

Mortality data

TestSubstance Mortality
Concen_tration
(nominal) Number Dead or Missing Percentage
[mg BIT/kg artificial Day 28 Day 28
soil]

0 (control) 1/80 1.25
13 0/40 0
25 0/40 0
5.0 0/40 0
10 1/40 2.5
20 0/40 0
40 0/40 0
Temperature [°C] 20t2°C
pH 711073

Moisture content

34.6t036.2 %
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Table A7.5.2.1/01-6: Number affected data

TestSubstance ML AR RS
Co(r:]%mt;:;on Adult worm weights (grams/replicate) Mean Replicate Reproduction
- Dav 28 Day 56
[mg BIT/kg artificial y . .
Soil] Mean change % change Mean number of juvenile
worms*
0 (control) 0.101 10.1 104
13 0.095 9.5 98.8
25 0.090 9.0 99.8
5 0.080 8.0 108
10 0.111 11.1 100
20 0.070 7.0 102
40 0.093 9.3 87.5
Temperature [°C] 20+2°C
pH 71t07.3
Moisture content 34.6 1036.2 %

* The number of juveniles was not statistically significantly different (p > 0.05) for any group when compared to the control using a one-
tailed Dunnett’s Test. However, the p value for the 40 mg a.i./kg group was 0.0537.

Table A7.5.2.1/01-7: Effect datal

LOEC (number of juveniles) 40 mg BIT/kg dry soil

NOEC (number of juveniles) 20 mg BIT/kg dry soil

ECso (reproduction) > 40 mg BIT/kg dry soil

T all effect data are based on nominal concentrations

Table A7.5.2.1/01-8: Validity criteriafor acute earthworm testaccording to OECD 222

fulfilled Not fulfilled

Number of juveniles in each ofthe control replicates > 30 yes
Cocefficient of variation ofreproduction <30 % yes
Mortality of controlanimals <10% yes
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour
Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.2 Terrestrial tests, long-term tests
Subsection A.7.5.22 Biological Sewage  Treatment -  Anaerobic
Annex Point IlIA X121 Piodegradation
JUSTIFICATION FOR NON-SUBMISSION OF DATA Official
use only
Otherexistingdata [ ] Technically notfeasible [ ] Scientificallyunjustified [ ]
Limitedexposure [ X] Other justification [X]
Detailed justification: For the in can application (PT 6), as well as for Metal working fluid
preservatives (PT 13), a long termtoxicity of BIT to terrestrial plants
is not required as the terrestrial compartment is not the major
compartment of concern.
Undertaking of intended  No furtherstudies planned
data submission [ ]
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date January 2011
BEvaluation of applicant's | Applicant'sjustificationis accepted
justification
Conclusion Applicant'sjustificationis accepted
Remarks Applicant'sjustificationis accepted
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms

Subsection A7.5.3 Effects on birds

Annex Point 1A XI1.2.1

Official
JUSTIFICATION FOR NON-SUBMISSION OF DATA
useonly

Otherexisting data [ ] Technicallynotfeasible [ ] Scientifically unjustified [ ]

Limitedexposure [ X] Other justification [X]

Detailed justification: Forthe in can application or the metalworking fluid preservatives, an
acute or 8-day study onbirds is notrequired because the terrestrial
organisms are not target organisms.

Undertaking of intended  No furtherstudies planned

data submission [ ]

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011

Bvaluation of applicant's [ Applicant'sjustificationis accepted

justification

Conclusion Applicant'sjustificationis accepted

Remarks Applicant'sjustificationis accepted
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms

Subsection A7.5.3 Effects on birds

Subsection A7.5.3.1.3 Bird reproduction

Annex Point HIA XI11.2.1

Official
JUSTIFICATION FOR NON-SUBMISSIONOF DATA use only

Otherexistingdata [ ] Technically notfeasible [ ] Scientificallyunjustified [ ]

Limitedexposure [ X] Other justification [X]

Detailed justification: Forthe in can application orthe metalworking fluid preservatives, a
reproduction study on birds is not required because the terrestrial
organisms are not target organisms.

Undertaking of intended No further studies planned

data submission [ ]

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011

Bvaluation of applicant's | Applicant's justificationis accepted

justification

Conclusion Applicant's justificationis accepted

Remarks Applicant's justificationis accepted
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour
Subsection A7.5 Effects on terrestrial organisms
Subsection A7.5.4 Effects on honeybees
Annex Point 1A XI11.2.1
Official
JUSTIFICATION FOR NON-SUBMISSION OF DATA
useonly
Otherexisting data [ ] Technicallynotfeasible [ ] Scientifically unjustified [ ]
Limitedexposure [ X] Other justification [X]
Detailed justification: Tests onhoneybees are not required forthe in can application. or the
metalworking fluid preservatives.
Undertaking of intended ~ No furtherstudies planned
data submission [ ]
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date January 2011
BEvaluation of applicant's [ Applicant'sjustificationis accepted
justification
Conclusion Applicant'sjustificationis accepted
Remarks Applicant'sjustificationis accepted
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Section A7

Subsection A7.5

Subsection A7.5.5
Annex Point A XI11.2.1

Ecotoxicological Profile Including Environmental Fate
and Behaviour

Effects on terrestrial organisms
Bioconcentration, terrestrial

Official

JUSTIFICATION FOR NON-SUBMISSION OF DATA
use only

Otherexisting data [ ]

Technically notfeasible [ ] Scientifically unjustified [ ]

Limitedexposure [ X]

Other justification [X]

Detailed justification:

Section A7.5.5.1 Bioconcentration in earthworms

The potential of BIT bioconcentration in earthworms is very low.
based onthe partition coefficient.

Undertaking of intended
data submission [ ]

No further studies planned

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

January 2011

Bvaluation of applicant's
justification

Applicant'sjustificationis accepted

Conclusion

Applicant'sjustificationis accepted

Remarks

Applicant'sjustificationis accepted
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms

Subsection A7.5.6 Effects on other terrestrial non-target organisms

Annex Point 1A XI1.2.1
Justification for non-submission of data Official

useonly

Otherexisting data [ ] Technicallynotfeasible [ ] Scientifically unjustified [ ]

Limitedexposure [ X] Other justification [X]

Detailed justification: For the in can application or the metalworking fluid preservatives,
further testsare not required as the terrestrial compartmentis not the
major compartment ofconcern.

Undertaking of intended  No furtherstudies planned

data submission [ ]

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011

Bvaluation of applicant's [ Applicant'sjustificationis accepted

justification

Conclusion Applicant'sjustificationis accepted

Remarks Applicant'sjustificationis accepted
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms

Subsection A7.5.7 Effects on mammals
Annex Point 1A XII.2.1

Justification for non-submission of data Official
useonly

Otherexisting data [ ] Technicallynotfeasible [ ] Scientifically unjustified [ ]

Limitedexposure [ X] Other justification [X]

Detailed justification: Tests with mammals are summarised in the Toxicological section
(Section A6). The summaries are not repeated in the current section,
please referto section A6.

Undertaking of intended ~ No furtherstudies planned
data submission [ ]

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date January 2011

Bvaluation of applicant's [ Applicant'sjustificationis accepted
justification

Conclusion Applicant'sjustificationis accepted
Remarks Applicant'sjustificationis accepted
Section A8 Measures necessary to protect man, animals and the

environment

Subsection Official
(Annex Point) use only
8.1 Recommended Precautions duringhandling:

methods and . N

precautions Avoid dust, keep packingtightly closed and clean.

concerning Precautions during storage:

handling, use, Must be marked, palletised and shrink-wrapped fortransportation. In

storage, transport . : S

or fire case of fire remove product. Store in such a way that the material is

prevented fromdrying out.

Packaging foruse:

HM-HDPE open top drums, with polythene liner.
Suitable extinguishing media:
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms

Subsection A7.5.7 Effects on mammals
Annex Point 1A XII.2.1

Use foam, carbonic acid, powder or water mist.

Special protective equipment:

Firefighters should be equipped with breathing apparatus.
Control Limits:

Material corrodes with metals such as steel, copperand zinc.
Other Information:

The compoundshould not be in contact with oxidising agents. Avoid
contactwith oxidising materials andacids.

Respiratory Protection:

Dust respirator P2.

Hand Protection:

PVC/synthetic (nitrile) rubber gloves.
Eye Protection:

Always use goggles or face visor etc.
Skin Protection:

Disposable dress on top of normal working clothes. Always use
gloves/and boots made of nitrile rubber.

General Protection:

Keep workplace clean. Replace drumlids promptly afteruse, to avoid
excess moisture loss to remaining contents. Materialmust not gettoo

dry.
8.2 Incaseoffire, By fire CO and CO; are developedandharmful or poisonous gases like
nature of reaction SOX, NOX, NHs could be generated.
products,
combustion gases,
etc.
8.3  Emergency First Aid Measures:

measures incase

of an accident Inhalation: Symptoms are sneezing and coughing. Risk of allergy by

prolonged inhalation. Remove theaffected personto freshairand seek
medical attention.

Skin contact: Wash skin immediately with water, using soap if
available. Remove contaminated clothing. Seek medical attention if
symptoms persist. Risk of sensitisation.

Eye contact: Wash immediately with eye washsolution and/or water.
Seek medical attention.

Ingestion: Immediately rinse mouth, give litre of water or milk to drink.
Do not induce vomiting. Seek medical attention.

8.4  Possibility of Do not contaminate any lakes, streams, ponds, groundwater or soil.
destruction or
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Section A7 Ecotoxicological Profile Including Environmental Fate
and Behaviour

Subsection A7.5 Effects on terrestrial organisms

Subsection A7.5.7 Effects on mammals
Annex Point 1A XII.2.1

decontamination
following release
in or on the
following:

(@ air No environmental hazards have to be specially mentioned. No special
measures are proposed.

(b) water,including The contaminated water may be neutralised (detoxified) by applying
drinking water  alkaline 5% sodiumbisulphite solution. Take care to dispose of wash
waterappropriately.

(c) soil The contaminated area may be treated by washing with alkaline sodium
bisulphate solution.

8.5  Procedures for
waste
management of
the active
substance for
industryor
professional users

85.1  possibility ofre-  No specific information given
useorrecycling

852  possibility of Collected waste may be neutralised (detoxified) by applying

neutralisationof o ajine 59 sodium bisulphite solution.
effects

8.5.3  conditions for Disposal of product:

controlled . . .

; Sweep up and place in suitable containers for subsequent
discharge voe > >
including leachate decontamination. Collected waste may be neutralised (detoxified) by

1aing applying alkaline 5% sodiumbisulphite solution. The contaminated area
qualities on - : . . .
disposal may also be treated by washing with alkaline sodium bisulphate

solution — take care to dispose of wash water appropriately. Follow
relevant local, state, provincial, federal or national laws and regulations.
Do not contaminate any lakes, streams, ponds, groundwater or soil.
Keep unnecessary people away, isolate hazard area and deny entry. The
compoundshouldnotbe in contactwith oxidising agents. Avoid contact
with oxidising materials and acids.

Disposal of containers:

Treat polythene liners containing residues of product as waste
preferably for incineration. The drums may be recycled after first
rinsing with alkaline 5% sodiumbisulphite solutionand thenwater.

85.4  conditionsfor No specific information given
controlled
incineration
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Section A7

Subsection A7.5

Subsection A7.5.7
Annex Point A XI11.2.1

Ecotoxicological Profile Including Environmental Fate

and Behaviour
Effects on terrestrial organisms
Effects on mammals

8.6  Observations on
undesirable or
unintended side-
effects,e.g.on
beneficial and
other non-target
organisms

No specific information given

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

Materials and methods

Conclusion

Reliability

Acceptability

Accepted

Remarks
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Section A9 Classification and labelling
Annex Point A 1X

1 CLASSIFICATION AND LABELLING Official
use only
Classification Xn; R22 — harmful if swallowed, X

Xi; R38, R41 — irritant to skin, risk of serious damage toeyes
R43 - may cause sensitization by skin contact
N; R50 — very toxic to aquatic organisms

Symbols x _‘k X

R phrases R22, R38, R41, R43, R50 X

S phrases S2, 524, S26, S37/39, S61 X

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date May 2020

Materials and Methods

Results anddiscussion

Conclusion The proposed classificationaccordingto Regulation (EC) 1272/2008 should be:
Danger; GHS06, GHS05; Acutetoxicity 4 (oral), Acutetoxicity 3 (inahalation),
Skin irritation 2, Serious eye damage 1, Skin sensitization 1B: H302, H331, H318,
H317,H400, H410.

We proposethe following P-phrases: P102, P262, P305+P351+P338, P280,
P273+P502.

Reliability

Acceptability

Remarks
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