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Deltamethrin Document ITT-A — Study Summaries

Section 7
Annex Point ITTIA X11.1.1

FEcotoxicological Profile Including Environmental Fate and
Behaviour
A7.2.1 Aerobic degradation in soil, nitial study

Table A.7.2.1-14 Summary of laboratory soil degradation data for deltamethrin showing DT 50 values at study
conditions and normalised at 25°C and FC, and normalised at 12°C and FC, and normalised at 12°C only

Soil Reference Study conditions DTso at DTso at DTso at DTso at
(radio-label, study 25C and | 12T and 12C
treatment rate, conditions FC ( d::ycs) " {days)
temperature) (days)* (days)*#
Casa Grand | Wang 1991a benzyl-label, high 19.0 17.9 499 53.8
(A47917) gem-label, high 16.4 15.5 432 46.4
Geometric mean, sofl Casa Grand: 17.7 16.7 46.4 50.0
Dubbs Kaufman et al | vinyl-label, high 12.9 12.3 34.3 36.5
1978 T 7
(A12524) :finyl fabel, exaggd. (9.9 (9.5) (26.5) (28.0)
benzyl-label, high 11.0 10.5 29.3 311
benzyl-label, 16.1 15.4 429 456
exagg'd
Kaufman et al | vinyl-label, 10T, 56.8 16.8 46.8 48.4
1979a high
| high
vinyl-label, 10T, 59.1 17.5 48.8 50.4
| high
vinyl-label, 25T, 219 209 58.2 62.0
high
cyano-label, 10T, 391 11.6 323 333
high
cyano-label, 25T, 14.6 13.9 387 41.3
high
Kaufman et al phgenoxy-label, 235 225 62.7 66.5
1979h normal
(A71064) phenoxy-label, high 257 24.6 68.6 ol
cyano-label, normal 19.5 18.6 51.8 55.2
cyano-label, high 27.6 26.4 73.6 78.1
geometric mean, soif Dubbs: 24.1 17.6 49.0 51.8
Hagerstown | Kaufman et al | vinyl-label, high 99 86 24.0 28.0
1978 vinyl-label, exagg'd 16.0 13.9 38.7 45.3
(A123524) benzyl-label, high 9.9 8.6 24.0 28.0
benzyl-label, 16.6 14.4 40.1 47.0
exaggd'd
geometric mean, soif Hagerstown: 12.7 11.0 30.7 35.9
Memphis Kaufman et al | phenoxy-label, 24.5 24.5 68.3 69.3
1979h normal
(A71064) phenoxy-label, high 27.0 27.0 75.3 76.4
cyano-label, normal 322 322 89.7 911
cyano-label, high 23.0 23.0 64.1 65.1
geometric mean, soif Memphis: 26.5 26.5 73.7 74.9
overall geometric mean: 21.3 17.3 48.2 51.7

%% this result was considered an outlier and was not included in the averaging
*: data presented in report C044585 (Schifer & Mikolasch, ITTA7.2.1/06)
#: data presented in Environmental Risk Assessment submitted in April 2006 (Mason P., March 2006)
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FEcotoxicological Profile Including Environmental Fate and

Behaviour

A7.2.1 Aerobic degradation in soil, nitial study

Table A.7.2.1-15 Summary of laboratory soil degradation data for Br2CA showing DT 50 values at study
conditions calculated and normalised at 25°C and FC, and normalised at 12°C and FC, and normalised at 12°C

only
Soil Reference Study conditions DTso at DTso at DTso at 12C DTso at
{radio-label, study 25T and and FC 12T
treatment rate, conditions | FC (days)*# (days)}# {days)
temperature) (days)*
Casa Grand | Wang 1991a | gem-label, high 12.3 11.6 323 348
(A47917)
Dubbs Kaufman et | vinyl-label, high 1.4 1.3 3.6 40
al 1978 - P
(A12524) vinyi-label exaggd. (28.2) (26.9) (75.0) (79.8)
Kaufman et | vinyl-label, 10T 2.4 0.7 2.0 20
al 1979a vinyl-label, 25T 0.9 0.9 25 25
(A71051)
geometric mean, solf Dubbs: 1.4 0.9 26 27
Hagerstown Kaufman et vinyl-label, high 0.7 0.6 1.7 2.0
al 1978 vinyl-label, exagg'd 10 09 25 28
(A12524)
geometric mean, soil Hagerstown: 0.8 0.7 2.1 24
overall geometric Mean (of soil-specific geometric
means): 1.7 2.0 5.6 4.0

*%: this result was considered an outlier and was not included in the averaging
*: data presented in report C044585 (Schifer & Mikolasch, ITTA7.2.1/06)

#: data presented in Environmental Risk Assessment submitted in April 2006 (Mason P., March 2006)
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A7.2.1 Aerobic degradation in soil, nitial study

Table A.7.2.1-16 DT sps for mPBacid and D-COOH: Kinetic re-evaluation and (where necessary) normalisation
to 25° and to field capacity. Results from Schéfer and Mikolasch, 2004, (7.2.1/06) but here shown in more detail
than in the applicant’s study summary.

Study conditions First-order DTS0 at study | First-order DT50 at 25° and
14 it * i %
Soil Befsrerics Ere(;;::l:li, i conditions (days) field capacity (days)
’ mPBacid D-COOH mPBacid D-COOH
temperature)
Casel Wang, benzyl, high, 25° - -
Grand el .
(7.2.1/04) gem, high, 25° = -
Geometric mean, soil Casa Grand: - -
Kaufman et | vinyl, high, 25° - -
al, 1978 vinyl, exagg’d, 25°%* - -
(7.2.1/01) benzyl, high, 25° 1.0 1.0 -
benzyl, exagg’d, 25° 0.9 0.9 -
Kaufman et | vinyl, high, 10° - -
al, 1979a vinyl, high, 25° - -
(7.2.1/02) vinyl, high, 10° 12.5 = 3.7
Db vinyl, high, 25° 39 . 37
cyano, high, 10° 15.7 - 4.6
cyano, high, 25° 6.9 - 6.6
Kaufman et | phenoxy, norm, 25° - -
al, 1979b phenoxy, high, 25° - -
(7.2.1/03) cyano, normal, 25° - -
cyano, high, 25° - -
Geometric mean, soil Dubbs: 0.9 8.5 0.9 4.5
Kaufman et | vinyl, high, 25° - -
Hagers- | al, 1978 vinyl, exagg’d, 25° = =
town | (7.2.1/01) benzyl, high, 25° 0.6 0.5 .
benzyl, exapgg’d, 25° 0.9 0.8 -
Geometric mean, soil Hagerstown: 0,7 0.0 -
Kaufman et | phenoxy, norm, 25° - -
Mem- al, 1979b phenoxy, high, 25° - -
phis (7.2.1/03) cyano, normal, 25° . R
cyano, high, 25° - -

Geometric mean, soil Memphis:

Overall geometric mean:

0,8 (2 soils)

8.5 (1 soil)

0.7 (2 soils)

4.5 (1 soil)

*#% The result from this experiment was considered an outlier and not included n the averaging.
* Data presented in report C044585 (Schifer & Mikolasch, IITA7.2.1/06
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Section 7

Annex Point IT1IA X11.1.2

FEcotoxicological Profile Including Environmental Fate and
Behaviour

A7.2.3.1 Adsorption and desorption in accordance with the new test
guideline EC C18

1. REFERENCE Official
use only
1.1 Reference Christensen, K.P. (1993)
Deltamethrin - Determination of the Sorption and Desorption
Properties
Springborn Laboratories Inc, USA
Document A73876 7.2.3.1/02
13 October 1993
Unpublished
1.2 Data protection Yes
1.21 Data owner Bayer CropScience AG
122 Companies with na.
letter of access
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 Annex I.
2. GUIDELINES AND QUALITY ASSURANCE
21 Guideline study Yes; US EPA 163-1; OECD 106 b4
22 GLP Yes
23 Deviations Yes. Due to the very low water solubility of deltamethrin a higher
solution:soil ratio was chosen to ensure that enough compound
remains in the water phase, which is important for a reliable analysis.
3. MATERIALS AND METHODS
31 Test material Labelled Deltamethrin
311 Lot/Batch number | X8595A
312 Specification -
3.1.2.1 Description 1C benzyl labelled with a specific activity of 58.9 mCi/mMole
3122 Purty = 95%
3123 Stability Not specified
3.2 Test conditions
321 Type of study Batch equlibrium
322 Number of soils Three
323 Description of soils | See Table A7.2.3.1-2. X
324 Concentrations 0.10,0.25,0.50 and 1.0 pug/L.
325 Vehicle Acetone X
326 Test system Vessels were pre-treated with a coating solution of non-radiolabelled

deltamethrin to prevent absorption onto glassware.
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Section 7 FEcotoxicological Profile Including Environmental Fate and
Annex Point ITTA XTI.1.2 Behaviour
A7.2.3.1 Adsorption and desorption in accordance with the new test
guideline EC C18

The test system for this study consisted of 200 ml capped centrifuge
tubes containing soil, 0.01 M CaCl, aqueous solution, and
deltamethrin. All test systems were shaken for the necessary
equilibrium period. Tests were conducted in an environmental
chamber with temperature maintained at 20.0 £ 2.0°C. Centrifuge
tubes were maintained in the dark while being agitated in order to
prevent photolysis.

The equilibrium phase test was performed at a solution:soil ratio of
1000:1 for Arkansas silt loam, Georgia silt loam and Texas sandy
loam and for an equilibration period of 2, 4, 16, 24 and 48 hours. A
solution of MC-deltamethrin in acetone with a nominal concentration
of 1.00 pg/ml was prepared. Centrifuge tubes contained
approximately 0.2 g soil (dry weight) and 200 m] aliquot of the 0.01M | X
CaCly solution. One centrifuge tube was prepared with 0.2 g of soil
{dry weight) and 200 ml of 0.01M CaCl; solution to serve as a control
blank and one centrifuge tube was prepared containing 200 ml of
0.01M CaCl; solution to serve as a soil-less control. The vessels
{except the one for the control blank) were spiked with 200 pl of the
1.00 pg/ml stock solution of 1*C-deltamethrin to achieve a nominal
concentration of 1.00 pg/l.. Test systems were gently shaken {at
approximately 125 rpm) in the dark, and one system from each soil
type was sampled after 2, 4, 16, 24 & 48 hours. The tubes were
centrifuged at 1000 rpm for 60 minutes to separate the soil and
aqueous phases. A hexane extraction was performed on the
supernatant for each test system and the organic fraction transferred to
scintillation vial for radioassay.

The adsorption phase of the advanced test was performed at a
solution:soil ratio of 1000:1 for all three soil types for an equilibration
period of 16 hours, as determined from the equilibrium test. Three X
0.2 g (dry weight) aliquots of each soil were placed into separate test
systems for each solution concentration. Exactly 200 ml of 0.01M
CaCl; solution was added to test systems containing Arkansas,
Georgia and Texas soils (three for each soil). In addition, one soil-less
control for each test concentration and four blank samples for each
soil type were prepared. For each soil type, three experiment vessels
and the soil-less control vessels were spiked with the 1.00 pg/ml stock
solution of MC-deltamethrin to achieve a nominal concentration of
0.10,0.25,0.50 and 1.0 pg/L.. The entire sample set was shaken for
16 hours at approximately 125 rpm, followed by phase separation and
sampling for radioassay.

327 Desorption time 16 hours X
328 Replicates Three
33 Reference None

substance

331 Analytical method | Combustion followed by scintillation counting for soil and
scintillation counting for supernatant.

332 Other s

34 Further remarks |The Freundlich isotherm equation was used for data evaluation
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A7.2.3.1 Adsorption and desorption in accordance with the new test
guideline EC C18

4, RESULTS
4.1 Equilibrium time |16 hours

4.2 Material balance |Arkansas: 112 - 163%; Georgia: 90.1 - 113%; Texas: 93.3 - 126%.
The material balance was corrected against the mean amount of
deltamethrin found to bind on the glass equipment for each
deltamethrin concentration tested in soil free control samples.

The material balance for soil free control samples was 61 — 65% and
35 —39% of the test substance was found to bind to the glass

equipment.
4.3 Ko K. values were as follows: 392 000 Arkansas, 577 000 Georgia;
204 000 Texas
4.4 Kaas Kads values were as follows: 3000 Arkansas; 4750 Georgia,
960 Texas.
5. APPLICANT’S SUMMARY AND CONCLUSION
51 Materials and Adsorption/desorption of C-benzyl labelled deltamethrin (radiopurity
methods = 95%) to three soils was studied in accordance with US EPA

Guideline 163-1. For adsorption isotherm test, the test substance
(1.00 ug/ml of MC-deltamethrin) was applied to 0.01 M CaCl,
solutions to achieve nominal concentrations of 0.10, 0.25, 0.50 and
1.0 pg/L. Acetone was used as co-solvent. Soil characteristics are
presented in Table A7.2.3.1-2. Tubes containing 0.2 g soil and 200 ml
solution (soil:solution ratio 1:1000) were prepared in triplicate for
each soil. Due to the extremely low solubility of deltamethrin in
water, the solution:soil ratio of 1000:1 was chosen to ensure that
enough deltamethrin remains in the water phase to allow accurate
analysis. To avoid adsorption to glass tubes these were pre-coated
with unlabelled deltamethrin. The test was performed in the dark, at
20+ 2°C. However, control samples containing only 200 mL of

0.01 M CaCl, solution spiked with 1.00 ug/ml stock solution of '4C-
deltamethrin were analysed for each nominal concentration to account
for deltamethrin binding to the glass equipment during the test. In
addition, deltamethrin-free controls were mcluded.

In the screening test, solutions of each soil were shaken for 16 hours,
followed by two desorption steps (16 hours each). In the soil kinetic
test, equilibrium periods were 2, 4, 16, 24 and 48 hours. For the
adsorption isotherm test the equilibrium period was 16 hours.

Soil and aqueous phases were separated and *C-content in aliquots of
supernatant and soil (ie after combustion) were analysed with LSC.
The linear adsorption constant, K4, was determined, and also
calculated as a function of the organic carbon content of the soils, K,..
The Freundlich isotherm equation was used to evaluate the data.
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A7.2.3.1 Adsorption and desorption in accordance with the new test
guideline EC C18

52

53

53.1
532

Results and
discussion

Conclusion

Reliability

Deficiencies

The radioactive material balance for the soil free control tubes ranged
from 60.8 to 64.9%. 35— 39% of the test substance was found to bind
to the glass equipment based on the recovery of the oils free control
samples. Adsorption constants, K4, from the advanced test ranged
from 960 Texas (sandy loam) to 4750 Georgia (silt loam).
Corresponding K, values ranged from 204000 to 577000.
Coefficients of determination were = 0.90, and the slopes of the lines,
1/n, varied from 0.848 to 1.13. It was concluded that deltamethrin is
considered to be immaobile in Arkansas, Georgia and Texas soils.

The constants derived from the advanced test generally supported the
estimations from the screening test, in which K, were 255000 —
516000, Approximately 65.3 — 70.2% of the applied deltamethrin was
adsorbed and 44.9 — 52.6% desorbed in the screening test.

Deltamethrin showed a very high adsorption to soil. Therefore,
deltamethrin is considered to be immobile in Arkansas, Georgia and
Texas soils.

1
No

Table A7.2.3.1-2

(prior to testing the soils were sieved [¢J 2 mm])

Characteristics of Soils Used in Study on Adsorption/Desorption of Deltamethrin

Sand % Silt % Clay % OM % OC % pH CEC meq/100g
Arkansas Silt loam 23 61 16 1.3 0.75 6.3 9.7
Georgia Silt loam 13 70 17 1.4 0.81 8.2 26.4
Texas Sandy loam 64 29 6.7 0.8 0.46 | 42
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A7.2.3.1 Adsorption and desorption in accordance with the new test
guideline EC C18

Date

Materials and methods

Results

Conclusion

Reliability

Acceptability

Remarks

Not relevant

Applicant’s version is adopted with the following comments:

2.1 The study did not follow the new guideline, buta US EPA guideline. The
results are still considered to be useful.

3.2.3 The organic carbon content in Arizona soils IT and 11T was 0.24%, which 1s
lower than the minimum organic carbon content recommended in OECD 106.
The guideline states that soils with less than 0.3% organic carbon (OC) content
may disturb the correlation between organic content and adsorption. Thus, the
results are not reliable. Also the pH values in the Arizona soils were higher than
recommended in OECD 106, The characteristics of the other soils are
acceptable.

Applicant’s version is adopted with the following comment:

4.3 The Koc values for BraCA derived in Arizona soils 11 and 111 are not
considered reliable. Therefore, only the Koc values obtained with the other soils
can be used to estimate the adsorption of BrzCA in soil.

5.2 The Freunlich exponents (1/n) and coefficients of determination {or each
individual of these soils were:

Silty clay loam (MS): 1/n0.957; 12 0.999

Sandy loam (USA): 1/n 0.888; 12 0.999

Clay loam (MICH): 1/n 0.836; r* 0.998

The results obtained with the Arizona soils are not considered reliable and can
therefore not be used. The Koc values obtained with the other socils, 10.10-43.73
L/kg, indicate that BroCA is very mobile in soil and readily desorbed.

2 for Mississippi, USA and Michigan soils
4 for Arizona soils

The study 1s regarded as partly acceptable. Two of the soils had an organic
content that was too low and the data therefore became unreliable and the test
unacceptable. The tests with the other three soils are acceptable, and show that
BraCA has a Koc of 10.10-43.73 L/kg and 1/n 0.836-0.957.

No further remarks
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Behaviour
A7.4.1.1 Acute toxicity to fish

Date

Materials and methods

Not relevant

Applicant’s version is adopted. The following amendment was made on request
during peer review:

QSARs were performed using US EPAs ECOSAR module (v 0.99h) and the
EPI-Suite program (v 3.20).

ECOSAR uses SARs to predict the aquatic toxicity of chemicals based on their
structural similanity to chemicals for which aquatic toxicity data 1s available.
SARs express the correlations between a compound's physicochemical
properties and its aquatic toxicity. SARs measured for one compound can be
used to predict the toxicity of similar compounds belonging to the same
chemical class. ECOSAR also allows access to over 100 SARs developed for 42
chemical classes. The SARs contained within the program are based on test data.
Many of the SAR predictions have been validated.

The program assigns the compound to be assessed to one or more chemical
classes and uses the appropriate regression equation to calculate toxicity values
for a range of organisms based on its lipophilicity (represented by the octanol-
water partition coefficient).

ECOSAR assigned BraCA to the chemical class of vinyl / allyl halides.
The regression equations for vinyl / allyl halides used by ECOSAR are:

- Log Fish 96-h LC50 (mmoles/L) = -0.367 - 0.657 log Kow (using ClogP)
where n=12, R?=0.55, log Kow < 5, MW<1000

- Log Daphnid 48-h LC50 (mmoles/L) = 2.328 - 1.218 log Kow (using ClogP)
where n=5, R?=0.96, log Kow < 5, MW<1000

- Log Green Algal 96-h EC50 (mmoles/L) = 0.860 - 0.775 log Kow (using

ClogP)
where n=1, R?=nfa, log Kow < 6.4, MW<1000

For a closely related compound, DCVA, which differs from BrzCA only in that
the two Br atoms are replaced by Cl, measured toxicity values are available on
all three standard species, fish, Daphnia and algae. With this close structural
similarity, a “read-across” would suggest that toxicity of both compounds
should be equivalent.

To test the reliability of the QSAR calculation for BrCA, a similar calculation
was performed on DCVA.

The calculated results for DCVA were checked against measured values. This
comparison revealed that calculated and measured values corresponded very
well, indicating that the calculated results for BrCA can be deemed reliable.

Therefore a defensible validation of the applied QSAR algorithm was provided
and no further analysis should be required.

At TMI 2010, on MS pointed out as a general remark, the need to be cautious
when including these models in the CARs. In this specific case, looking to the
three models provided, the model for fish seemed not to be appropriate
(R?*=0.55) and in the algae model there is an insufficient number of data points.
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