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Summary:

The outdoor degradation of 1056 g/ha endosulfan was examined at 2 locations after application of 3.0
I/ha of an emulsifiable concentrate with 352 g/l active ingredient (Code: Hoe 002671 00 EC33 B317).
The product was applied to the bare soil with a plot-sprayer in 600 I/ha spray liquid.

Soil samples were taken from a depth of 0 - 20 cm and 20 - 40 cm immediately before and after ap-
plication of the test substance, as well as at 9 other dates.

The determination of the residues of endosulfan was performed by GC-ECD using method AL 60/86
of Hoechst AG. The samples were analysed for residues of alpha-endosulfan (Hoe 052618), beta-
endosulfan (Hoe 052619) and endosulfan-sulfate (Hoe 051327).

The limit of quantification (LOQ) was 0.01 mg/kg.

The results of the investigations of the residues and of the regression calculations (DTse- and DTgg-
values) are summarised in the foillowing tables. The regression calculations have been performed for
the active ingredient (sum of alpha- and beta-endosulfan) and for the metabolite endosuifan-sulfate
and are related to a soil column of 20 cm.

For the sum of both stereo-isomers DTs -values of 38 days (ER90DEU7200101) and of 17 days
(ER90DEU7200301) were determined. A degradation of 80 % (DTgo) was reached after 425 days and

182 days. In both studies alpha-endosulfan showed considerably more rapid degradation than beta-
endosulfan.

The common metabolite of alpha- and beta-endosulfan, i.e. endosulfan-sulfate, reached the maxi-
mum residue level in trial ER90DEU7200101 after 7 days. After 201 days the metabolite had de-
creased to 50 % and after 669 days to 90 %. For assessment of the degradation rate it must be taken
into account that the regression calculation represents the resultant of the formation of the metabolite

and of its degradation, i.e. degradation would proceed much more rapidly without new formation of
the metabolite.

In trial ERS0DEU7200301 great variations in the metabolite concentrations were observed. The corre-
lation (r < 0.7) was too low to permit an assessment of the degradation rate.
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Results of the residue analyses (Hoe 002671 mg/kq)

Trial No.: ERS0DEU7200101
Location: 2093 Stelle (type of soil: loamy sand)

Sampling - Depth of soil alpha- beta-endosulfan endosulfan-sulfate
days after application cm endosulfan
before application 0 - 20 < 0,010 < 0,010 0,021
after 0 0 - 20 0,168 0,144 0,083
7 0 - 20 0,144 0,125 0,137
14 0 - 20 0,131 0,139 0,145
28 0 - 20 0,080 0,123 0,175
56 0 - 20 0,073 0,141 0,159
84 0 - 20 0,027 0,046 0,054
148 0 - 20 0,028 0,055 0,088
273 0 - 20 0,013 0,023 0,044
336 0 - 20 0,019 0,039 0,052
424 0 - 20 < 0,010 0,036 0,047
gfetg’rfe application 20 - 40 < 0,010 < 0,010 < 0,010
0 20 - 40 - - -
7 20 - 40 < 0,010 < 0,010 0,045
14 20 - 40 < 0,010 < 0,010 0,014
28 20 40 < 0,010 < 0,010 0,013
56 20 - 40 < 0,010 < 0,010 0,018
84 20 - 40 < 0,010 < 0,010 < 0,010
148 20 - 40 < 0,010 < 0,010 0,016
273 20 - 40 < 0,010 < 0,010 < 0,010
336 20 - 40 < 0,010 < 0,010 < 0,010
424 20 40 < 0,010 < 0,010 < 0,010

Results of the regression calculation:

DTs0(T72) :
DTg (T/10) :
Function :

alpha- and beta-endosulfan

38 days
425 days

root first order

For comments on the basis of calculations see chapter 9

endosulfan-sulfate

201 days
669 days
first order




Hoechst )

Department: Produktentwickiung Hoechst Aktiengesellschaft
- Okologie 1l - Bereich Landwirtschaft
Authors: H. Baedelt, Dr. H. Idstein, Report No.: ERS0DEU720
B. Krebs Page: 9 (45)

Results of the residue analyses (Hoe 002671 mg/kq)

Trial No.: ERS0DEU7200301
Location: 8906 Gersthofen (type of soil: sandy loam)

Sampling - days depth of soil cm alpha - endosulfan beta-endosulfan endosulfan-suifate
after application

before application 0 - 20 < 0,010 < 0,010 < 0,010

after 0 0 - 20 0,544 0,309 0,309

7 0 - 20 0,076 0,075 0,082

14 0 - 20 0,123 0,162 0,164

28 0 - 20 0,063 0,156 0,180

59 0 - 20 0,016 0,039 0,070

86 0 - 20 < 0,010 0,019 0,032

154 0 - 20 < 0,010 0,017 0,034

323 0 - 20 < 0,010 0,019 0,047

363 0 - 20 < 0,010 0,035 0,235

457 0 - 20 < 0,010 0,010 0,038

before application 20 - 40 < 0,010 < 0,010 < 0,010
after 0 20 - 40 . - -

7 20 - 40 < 0,010 < 0,010 < 0,010

14 20 - 40 < 0,010 < 0,010 < 0,010

28 20 - 40 < 0,010 < 0,010 < 0,010

59 20 - 40 < 0,010 < 0,010 < 0,010

86 20 - 40 < 0,010 < 0,010 < 0,010

154 20 - 40 < 0,010 < 0,010 < 0,010

323 20 - 40 < 0,010 < 0,010 < 0,010

363 20 - 40 < 0,010 < 0,010 < 0,010

457 20 - 40 < 0,010 < 0,010 < 0,010

Results of the regression calculation:

alpha- and beta-endosulfan endosulfan-sulfate
DTso (T/2) : 17 days could not be evaluated *
DTgo (T/10) : 182 days
runction : root first order

*

correlation too low (r = < 0.7)
For comments on the basis of calculations see chapter 9
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1. Organisation and personnel

Sponsor : Hoechst Aktiengesellschaft

Geschéftsbereich Landwirtschaft
Produktentwicklung
6230 Frankfurt am Main 80

Study Director: H. Baedelt

for address: see test institute
telephone-No.: 06190/803242

Testing Facility : Hoechst Aktiengesellschaft
Geschaftsbereich Landwirtschaft
Produktentwicklung - Okologie Ii
Hessendamm 1 - 3
6234 Hattersheim

Head: B. Krebs

Co-operating locations and responsible staff-members:
- Performance of the field trial

Hoechst Aktiengesellschaft

Pflanzenschutzforschung - Freilandversuchswesen

Hessendamm 1 -3
6234 Hattersheim

- responsibie staff members appointed as assistants to the Study Director:

H. Eickhoff trial location north 2093 Stelle
E. Knobloch trial location south 8906 Gersthofen
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Bayerische Hauptversuchsanstalt fiir Landwirtschaft

der TUM - Weihenstephan
D-8050 Freising 1

- Head of Test of the Institute of Analytical Examination

Dr. G. Fuchsbichler

- Monitoring analyst of Hoechst Aktiengesellschaft:

Dr. H. Idstein

Hoechst Aktiengesellschaft, Bereich Landwirtschaft

Produktentwicklung - Okologie i
Gebiude G864
6230 Frankfurt/Main 80

- Archiving

Study Plan, raw data, specimens and the original of the final report are filed at the Department Pro-
duktentwicklung for at least the period prescribed in the GLP Guidelines. Specimens are to be stored
only as long as their quality admits assessment. Samples are destroyed in accordance with the draft
"Technical Rule - Storing of Specimen and Samples" after completion of the final report.

- Quality Assurance

Pharm. S. J. Harston
Hoechst Aktiengesellschaft
Referat GLP Gebdude H 823
Postfach 80 03 20

6230 Frankfurt am Main 80

~-Time schedule

Approval of the study by the Study Director :

Start of the experimental phase :
Termination of the experimental phase :

Preparation of final report :

25.04.1990
23.05.1990
23.08.1991(field part)
24.03.1992(analysis)
02.09.1992
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2. Aim of the Test

Endosulfan is an active ingredient for the control of chewing and sucking insects in agricultural and
horticultural crops, fruit, hops, ornamental plants and forestry.

In soil degradation and metabolism studies of the active ingredient endosulfan (alpha- and beta-
endosuifan) DT90 values of 40 - > 365 days had been determined. The BBA - Guideline part IV, 4 - 1
(1986) requires field trials if the DT90-values are greater than 100 days.(2).

This investigation of the degradation behaviour of endosuifan and its persistence in soil under field
conditions fulfils the requirements of a soil degradation study as specified in Stufe 2 of the above

guideline.

3. Test substance

Trade name
Code

Way of formulation

Active ingredient and con- :

tent

Cettificate of Analysis
dated

issued by

Active ingredient and con- :

tent

Chemical name of the a.i. :

(IUPAC)

Thiodan 35 liquid

Hoe 002671 00 EC33 B317
emulsifiable concentrate
endosulfan 352 g/l (nominal)
No.: AZ 04063

25.04.1989 .
Produktentwicklung Okologie |
endosulfan 361 g/l (determined)

6,7.8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-
2.4,3-benzodioxathiepin-3-oxide

The active ingredient is composed of the two stereoisomers alpha-endosulfan (64 - 67 %) and beta-

endosulfan (29 - 32 %).
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Stability under storage conditions

According to the Certificate of Analysis the storage stability is to be 24 months at 25 °C.
Expiry date: 21 Apr 1991

Stability under conditions of application

Stability under conditions of application is guaranteed within the framework of formulation develop-
ment.

Details on the purity of the test substance can be found in the documentation added to the certificate
of analysis.

4. Test system

The test system consisted of two outdoor residue trials at different locations on bare agricultural or
horticultural soils.

4.1, Trial locations

Trial number | trial location height above sea-level (m)
ER90DEU720 _
0101 trial point north 8
2093 Stelle
0301 trial point south, Helmhof 469
8906 Gersthofen

The test substance had not been applied to the trial areas for at least a year before the start of the
trial.
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The following parameters were determined at the start of the trial for all trial locations:

Trial No. ERS0DEU7200101 ER90DEU7200301

depths of soil (cm) 0-20 20 -40 0 -20 20 - 40
pH - values (in Kcl) 3.7 4,3 3,65 5,75
content of org. carbon (%) 2,02 1,68 1,27 0,77
biomass (mg C/100 g soil 14,24 0,28 38,39 14,63
KUK (mval/100 g soil) 7,56 7,19 10,75 10,63

content of dispersible particles in

percent by weight < 0,02 mm (%) 10.69 12 20 39,17 43,26

clay < 0,002 mm (%) 7,06 7,80 18,66 21,89
0,002 - 0,02 mm (%) 3,65 4,40 20,51 21,37
silt 0,02 - 0,063 mm (%) 5,73 5,96 18,55 16,60
0,063 - 0,2 mm (%) 36,04 36,30 20,83 20,17
sand 0,2 - 2,0 mm (%) 47,53 45,53 21,45 19,97
Species of soil * 1S 1S sL sL

*1S = loamy sand
sL = sandy loam

4.2. Trial layout

The trials consisted each of a treated area and an untreated area of corresponding size for control
samples. The size of the plots was governed by the number of samples. (For details see 5.1)

4.3 Cultivation of the trials
During the trial period the trial areas were kept free of weed mechanically and by hand-hoe. The soil

was not tilled to a depth greater than 5 cm. The rests of the plants remained on the trial area. Addi-
tional irrigation was not performed in either of the trials.
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Air temperature and precipitation (mm) were recorded during the test period and the results are pre-

sented in the appendix (see Table 10).

5. Application of the test substance

5.1. Essential details of application

The test substance is applied at a maximum application rate of 3.0 I/ha (corresponding to 1056 g
a.i./ha). This amount of expenditure was also used in the study, i.e. to the treated plot the test sub-

stance was applied once.

trial No. ER90DEU720 0101
size of plot [m?] . £6
application - 11.06
date of application .
water volume [I/ha} 622
air temperature [°C] 78
relative humidity [%] ;
speed of wind [m/sec] : 2
direction of wind [ ° ] to 350
1st start of sampling

after application  [h] : 3
rainfall after appl. [h] : 24
amount mm : -

5.2. Application

0301
109

23.05.1990

600
20
52

1

210

3,5
24

The trial areas were ploughed before application and were prepared to a fine crume as for preparing a

seed-bed.

The trial substance was applied with a plot sprayer (van der Weij) with a 2m wide spray-boom and flat

fan nozzles. The water volume was 600 I/ha.
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6. Sampling

6.1. Sampling for characterisation of the soil

Before the application of the test substance samples were taken with a soil sampler, consisting of at
least 20 cores from a depth of 0-20 cm and 20 - 40 cm, distributed over the treated and the un-
treated trial area, for determination of the soil parameters referred to under 4.1.

6.2. Collecting of soil samples for residue analysis
At the start of the study - before and after application of the test substance - soil samples for residue
analyses were taken. Another 9 samplings took place after application at the following times:

- 1 week after application

- 2 weeks after application

- 1 month after application

- 2 months after application

- approx. 3 months after application

- approx. 5 months after application

- in the following year at begin of vegetation and
- in May

- in August

The samples were taken from a depth of 0 - 20 cm and 20 - 40 cm each. Deeper soil layers were not
taken for account in sampling, because no residues were expected to occur there.

For each of the soil samples at least 20 soil cores were removed either with an open soil corer
(,Plrckhauer" auger) or with a closed soil corer with plastic tubes. The samples were distributed at
random over the trial area. To avoid later samplings on the same places, the sampling sites were
distributed over so-called "small areas" within the field, each of which was to be sampled only once
(or the sampling site was suitably markered).

7. Preparation of samples, packing, storage and transport

The cores were carefully combined and homogenised for each soil layer separately (about 2 kg per
sample) and packed in batches of approx. 1 kg in 1-litre PE containers lined with aluminium foil and
labelled. The samples were deep frozen on the day of sampling (at -18 °C and lower).
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Where the samples were taken with an auger fitted with plastic liners, the soil-filled liners were at first
deep frozen. Division of the two soil layers, 0 - 20 cm and 20 - 40 cm, and subsequent preparation of
the soil samples were carried out at Hattersheim before dispatch to the analytical institute.

The transport from the trial locations to Produktentwicklung - Okologie 1I, Hattersheim was performed
in the deep frozen state with refrigeration vans, or by car in insulated containers. At the destination
the samples also were deep frozen at - 18 °C or lower and stored in the cold-storage depot.

8. Residues analysis

The relevant residue of the tested substance Hoe 002671 00 EC33 B317 consists of the 2 stereo iso-
mers alpha-endosulfan and beta-endosulfan and of the metabolite endosulfan-sulfate.

Hoe 052618 (alpha-endosulfan)

chemical name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-
benzodioxathiepin-3-oxide

structural formula: ol

Ci . “ o}

w
I

Ci

Hoe 052619 (beta-endosulfan)

chemical name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-
benzodioxathiepin-3-oxide

structural formula:

el o

~u
I

Tl

(@]
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Hoe 051327 (endosulfan-sulfate)

chemical name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-
benzodioxathiepin-3,3-dioxide

cl
structural formula: cl
o
0o / Ci
s
7
° \) ¢ Cl
8.1 Contract institute l
|

The residues were analysed at the Bayerische Hauptversuchsanstalt fiir Landwirtschaft, Abteilung ftir
Riickstandsanalytik, TUM-Weihenstephan in Freising. A GLP-attestation was issued to this institute a
by the responsible supervising authority.

The monitoring analyst (see point 1 of this report) was appointed by the Sponsor as qualified contact
person.

The analyses were performed at the contract institute under its Project No. HVA 2/91. The study plan
was approved by the monitoring analyst and the study director. An original of this study plan is sub-
mitted as completion of the study plan to the raw data.

The samples were sent on 5 Feb 1991 and on 28 Oct 1991 in the deep frozen state with a refrigera-
tion van to the contract institute.

In this study some of the soil samples were stored temporarily for two months at 0 °C, instead of at
least -18 ° C as provided for in the study plan. During transport / delivery of the shipment of the sam-
ples of 5 Feb 1991 to the contract institute, the sampies were placed in unscheduled intermediate

storage at the transport company at 0 ° C. The delivery to the institute of analysis took place on 9 Apr
1991,

In an additional study it was investigated whether the stability of the residues of the test substance in
soil decreases in storage at 0° C (see Appendix 2: Report HVA 7/91).
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The performance of the analysis was inspected by the Unit for Quality Assurance of the contract insti-
tute and the compliance with the GLP - Guidelines was confirmed by this Unit in the appended final
report of the contract institute. Additionally the monitoring analyst convinced himself of the quality of
the analytical resuits on the basis of copies of all calculation sheets as well as of random test controls
of chromatograms of untreated, treated and spiked samples.

8.2 Method of testing

The samples were examined for alpha-endosulfan (Hoe 052618), beta-endosulfan (Hoe 052619) and
endosulfan-suifate (Hoe 051327) by method AL 60/86 (3).

The determination of the residues was carried out by gas chromatography using an electron capture
detector. The chromatographic conditions in method AL 60/86 (3) were modified at the contract insti-
tute for the chromatographic system used there.

There was no correction with recoveries. A short description of the method and the modification is
given in the final report of the contract institute. ‘

8.3 Final report of the contract institute

The results of the analytical procedure, inciuding relevant dates for working up and measurement, are
given in the final report of the contract institute (Appendix 1 Report HVA 2/91).

As an internal quality assurance for each sample material, this report also contains analytical results
for untreated samples and details on recoveries in spiked untreated samples (Table 1). These corre-
spond with the results obtained for the stated sample materials in a method validation conducted
within the framework of the storage stability study (Appendix 2, Report HVA 7/91).

The lowest spiking level also defined the lower limit of the practical working range (5) for this analyti-
cal series which is used in this report synonymously with the term "determination limit".
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9. Results

The results of the residue analyses are listed in Table 2 for the trial ERSODEU7200101 and in Table 3
for ER90DEU7200301. The residue substances alpha-endosulfan, beta-endosulfan as well as endo-
sulfan-sulfate are given as equimolar mass of the reference substance endosulfan in mg/kg soil; The
values refer 1o air-dried soil and are given for the soil layers 0 - 20 cm and 20 - 40 cm separately.

Analytical results below the determination limit were given as "< 0.01 mg/kg", the value "0.01 mg/kg"
being the lower limit of the practical working range for the matrix in question.

A soil layer in which no residues are detected at any time is not taken in account for further evaluation
(regression calculations).

Where the residues of one substance were distributed over several soil layers, the residue total for
the separate soil layers (i.e. standardised to a 20 cm soil column) was obtained by the following pro-
cedure:

If the determination limit was exceeded at any measurement time in any soil layer, a value of half the
determination limit was entered for this soil layer before and after the event and where necessary
added to the value for the other soil layer. The other values below the determination limit were not
taken into account for this calculation.

The isomers of the active ingredient (alpha-endosulfan and beta-endosulfan), standardised to the
20 cm soil column, were then totalled separately (see Tables 4 and 5).

The degradation kinetics of endosulfan were determined by the method of Timme et al. 1986 (7).
These values were calculated with a PC evaluation program in the spreadsheet software Lotus 1-2-3
Version 2.1. The optimisation criterion was the minimum of the sum of the square of distances of the
measuring points from the calculated kinetic function after reconversion to the original co-ordinates.
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The evaluations for the active ingredient (sum of alpha- and beta-endosulfan) and of the metabolite

endosulfan-sulfate are given in Table 6 -9. The graphical representations of the regression curve are
shown in Figures 1 - 4,

The calculations of regression with the values corrected as explained above (Table 4 and 5) start off
in each case with the significant maximum residue, i.e. for the initial residues of alpha and beta endo-
sulfan in trials ER90 DEU 7200101 and ER90 DEU 7200301 on the day of application .

The residue maximum for the metabolite endosulfan-sulfate in trial ERS0 DEU 7200101 was found on
day 7. As the concentration values in trial ER90 DEU 7200301 varied too greatly and thus only per-
mitted correlations at r < 0.7 to standard kinetical functions, it was not possible to calculate either the
DTs, or the DTg (Table 9).

The DTsq and DT results from the regression evaluations were rounded up or down to whole days.

10. Discussion

The test substance was applied at the maximum application rate of 3.0 I/ha recommended only for
treatment of hops, which corresponds to 1056 g a.i./ha on bare fine-crume soil.

No endosulfan had been applied to these soils during the two years before the start of the study.

Analysis of the samples on day zero on location Stelle ER90DEU7200101 (loamy sand) before appli-
cation in the treatment area, and after application in the untreated plot, yielded endosuifan-sulfate
residues just above the determination limit (0.021 mg/kg and 0.015 mg/kg) in the 0 - 20 cm soil layer.
In the untreated plot, endosulfan-suifate was detectable at levels of 0.014 and 0.023 mg/kg after 7
and 14 days respectively. Beta-endosulfan was detected once at 0.011 mg/kg (day 14), see Table 2.
During the further course of the study the untreated examined samples from this location remained
below the limit of the practical working range.
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As the residue results for the day 0 samples prior to application show, the soil of ERS0DEU7200301
contained no residues of endosulfan before application (see Table 3).

Assuming a soil density of 1.5 kg/m® and a sampling depth of 20 cm, the theoretical initial concentra-
tion is calculated to be 0.352 mg endosulfan/kg soil. The experimentally determined initial concentra-
tions were 0.312 mg/kg (ER90DEU7200101) and 0.853 mg/kg (ERSODEU7200301). In the latter trial
a.i. residues of 0.151 mg/kg and 0.285 mg/kg were determined 7 and 14 days after application re-
spectively.

The difference between the analytically determined residue and the theoretically calculated residue
can be explained if it is taken into account that soil sampling is subject to considerable uncertainties,
especially if the sampling takes place a relatively short time after application.

There are:

+ a soil density deviating from 1.5 kg/dm3, in particular in the case of a loose seed bed which has
been prepared a relatively short time before,

+ formation of a funnel around the sampling site and sinking down of the soil column in the
sampler during removal (turning),

+ inaccuracies with regard 1o depth of removal, and

+ insufficient homogeneity of the soil sample, in particuiar if the contamination of soil particles
from the surface and 20 cm soil depth differs considerably.

Without influence on the results of the study, however, was the 2-month intermediate storage of the
soil-samples at 0 °C. A 3-month storage stability study at 0 °C (enclosure 2 HVA 7/91) showed that no
degradation of alpha-endosulfan, beta-endosulfan and endosulfan-sulfate took place during the first
two months. Levels between 83 % and 117 % of the initial concentration (0.1 mg/kg) were measured.
Recoveries after 3 months were 44 % for alpha-endosulfan, 67 % for beta-endosulfan and 70 % for
endosulfan-sulfate.
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Graphs showing the degradation of the active ingredient (alpha- and beta-endosulfan) and the me-
tabolite (endosulfan-sulfate) are given in Figures 1 - 4.

DTso-values for the sum of the two stereo-isomers of the active ingredient were 38 days
(ER90DEU7200101) and 17 days (ER90DEU7200301). A degradation of 90 % (DTy) was reached
after 425 days and 182 days. In both trials alpha-endosulfan showed a distinctly faster degradation
than beta-endosulfan. A transportation of alpha- and beta-endosulfan to deeper layers of soil (20 - 40
cm) was not observed.

The common metabolite of alpha- and beta-endosulfan, i.e. endosulfan-sulfate, reached the residue-
maximum in trial ERG0DEU7200101 after 7 days. After another 201 days the metabolite had de-
creased by 50 % and after 669 days by 90 %. When evaluating the degradation rate of the metabolite
it must be taken into account that the regression calculation shows the resultant of metabolite forma-
tion and degradation, i.e. degradation without formation of the metabolite would proceed much more
rapidly.

In ER90DEU7200101 endosulfan-sulfate was determined in the soil-layer 20 - 40 cm in the time be-
tween days 7 and 148 after application (maximum day 7: 0.045 mg/kg, by day 148: 0.013 - 0.018
mg/kg). In the course of the additional samplings this soil layer was free of residues. Since the soil
was regularly tilled, this might have resulted in a certain transportation of endosulfan-sulfate.

In trial ERS0DEU7200301 major variations in the concentrations of the metabolite were observed,
whereas no residues were found in the 20 - 40 cm soil layer. Already on day 0 after application a level
of 0.309 mg/kg was found, which cannot be accounted for. A second excessive residue level of 0.235
mg/kg on day 363 after application cannot be attributed to different rates of formation and degrada-
tion of the metabolite in the course of the trial.

It is not possible to calculate a degradation in this study since the correlations were too low (r = < 0.7),
and thus an optimum adaptation function cannot be selected.
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Table 1

Recoveries and limits of quantification (LOQ) of alpha-endosulfan, beta-endosulfan and endosulfan-
sulfate ERSODEU720

active ingredient Fortification recoveries LoQ
mg/kg mg/kg % mg/kg
alpha-endosulfan 0,5 0,459 /0,447 92 / 89 0,01
0,1 0,093 /0,104 93 /104
0,05 0,049 /0,0495 98 / 99
0,02 0,0196/0,0183 98 / 92
0,02 0,0179 90
0,01 0,0096/0,0073 97 / 73
Average recovery : 93
standard deviation s : 8,1
0,5 0,449 /0,459 90 / 92 0,01
peta-endosulfan 0,1 0,088 /0,087 88%/ 87
0,05 0,0478/0,043 96 / 86
0,02 0,0208/0,015 104 / 75
0,01 0,0093/0,083 93 s/ 93
90
Average recovery : 7.5
standard deviation s ‘ ’
endosulfan-sulfate 0,5 0,522 /0,597 104%/119 0,01
0,1 0,081 /0,085 81%/ 85
0,05 0,06 /0,0544 120 /108
0,02 0,0177/0,0228 89 /114
0,01 0,0088/0,104 88 /104
Average recovery : 101
standard deviation s : 14,5

* corrected by blank values of control (Table 2)




L661/60/70 - 1661/50/20 JO pouad ayl w1 5, O 1e abelols aelpsuLBUl ,

LY0'0 9¢0'0 10°0 > 0T 0Z - 0 XA T6°80° 60
2500 6£0°0 610°0 0T 0z - 0 9¢¢ 16°60°€1
700 €20°0 £€10°0 0T 0z - 0 €42 16°¢0°G1
880°0 $50'0 820°‘0 01 0Z - 0 8hT ¥ 06711790
%50°0 9%0‘0 £20'0 01 0z -0 %79 x 06 60°€0
6ST°0 ™mi‘o €00 01 0z - 0 96 x 06°80°90
SLT1'0 £21°0 080°'0 01 0z - 0 82 ¥ 06°L0°60
SH1‘0 6€T'0 TET‘O 01 0z - 0 71 ¥ 06790762
LET'O §Z1'0 7910 0t 0z - 0 L ¥ 069081
€80°0 10 891°'0 0T 0z - 0 0 ¥ 06790" 11
120°'0 010°‘0 > 010‘0 > 01 0z - 0 |dde 3io53q * 0679011
ajeydins uejinsopua uejjnsopus (6) (wo) uoneotidde Bundwes
-ugjinsopua -eloq -eydie ajdwes eonhleue yidap j1os Jaye shep jo 9)ep

(128200 90H) Ue}nsopud Se pajenojed (Dy/Bll) SOSAJEUE anplissed JO Sj1|Nsay

Buisiaiy ‘ueydaisuayopn-INN.L 8L JO 6901 ! (%) ww 200 >
:aInnoufy jJo an)su) jenua) ueueAeg :A1ojesoqe] Bunebisaau] sapiped
| 9|qe] 8as A1anosay papuadsng
ByBw 100 uoneuwIalap JO JIl] JAMOT] 26 anjea - pd
98/091v poyaw jeonAhjeuy 20z o610 %
(£2€150 20H) ajejns-ueyNsopusd s|: aIN)x3} 10
pue (619250 90H) Uejinsopua-elaq ‘(819250 #0H) uejinsopus-eydie (s)aouesqns paskjeuy wopz-0: uonesynusapl jlog
1010022N3A06H3 - ‘ON eyl
3(191S €602 - uohesol leut
yidap j10s wo QZ - 0 woly sajdwes pajealy (e
uonepelBap ji0s Jo saskjeue anpisal ay) Jo S)NSay Z aqel
(s¥) Lz :oBed sqoy ‘g
02.N3A06Y3 'ON Hoday ‘ueIspl ‘H IQ ‘Wopaeqg H ‘sioyny
Heyosumpue Yoioaeg - 1 Bojoy Oy
Jeyosjiasabuaniy 1sysaoH acz_v_u?_:oz:::_l tawedoq




1661/60/70 - 1661/50/20 J0 pouad ay) ut 9, O 1e abelols alelpawsaiul,

100 > 10°0 > 100 > 0t oY - 0t Ty 16°80°60
100 > 10°0 > 10°0 > 0T o% - 0T 9¢¢ 16°S0° €1
10°0 > 10°0 > 10'0 > 0T 0% - 0¢ €LT 16°€0°ST
970°0 10°0 > 100 > 0t o7 - 02 8y ¥ 06°TT° 90
10°0 > 10°0 > 10'0 > 01 0% - 0¢ w8 ¥ 0660 €0
8100 100 > 100 > 01 o% - 02 96 ¥ 06780790
£10°0 10'0 > 10'0 > 01 ov - 0¢ 8¢ x 06°L0°60
710°0 10°0 > 10'0 > 01 oY - 02 1 x 06°90°62
SH0°0 10'0 > T0°0 > 01 o% - 02 L x 06790 81
- - - 01 o% - 0¢ 0 ¥ 06790711
100 > 10°0 > 100 > 01 0% - 02 ddeziojag  * 06°90°1T

ajeydins ug)nsopus uejinsopua (B) (wo) uoneoydde bunduies

-uej|nsopua -ejaq -eydie a|dwies jeonkjeue yidap jlos Jayje shep jo aep

(129200 20H) Uejjnsopua Se pajendoed (by/bul] SoSAJeUE anplisal JO S}|nsoay

Buista.d ‘veydaisuayispm-iNn L aus Jo rArA NS (%) ww go'o >

:anjjnouby Jo aymisu| jeaua) ueueAeq :A1ojeloqe] Bupebsaau| sapiued

| 8jqe] s8s A1aro0ady papuadsng

By/Bw Lo0 uopeUIIB}3P JO W] 19MO] ey anjea - Hd

98/091Y pouiaw [eanfjeuy 89’} ! OBl09,

(L2€150 90H) ajeyins-ueyinsopus S|: 8In|xa} |10

pue (619250 80H) UejINsopua-elaq ‘(819250 90H) uejinsopua-eyde (s)ooueysqns pashjeuy WoQp-0Z: uoneaynuapl 1o

101002.N3A06H3 - ‘ON [eu]

9)91S €602 : uoleso] feu |

yidep j10s wo gy - 0Z seldwes pajea) (q
uonepelbap {10s jo sasAjeue sanpisad ayj Jo sjnNsay (panunuod) g ajqel
(s¥) gz : abed sqan| ‘g
0Z.N3a0643 :"ON Hoday ‘uRlsp| 'H Q ‘llepaeg ‘H sJoyiny
Heyosumpue (olalag - {1 915010y O -

eyds|jasabuanyy 1sUoaoH BunpmuaPDINPOIg  uatuiedan




1661/60/¥0 - L661/50/20 J0 pouad ayj ul O, 0 Je abelo}s ajeipaiutaul,

"PaJBpISUOD aJam SanjeA yuelq Bunsixa AjenUaAs ‘SaLaA0al 8} pue SanjeA [enpisal ay) Buneinoes usuyp

100 > 100 > 100 > 0T oY% - 0¢ €LT 16 €0 11
100 > 100 > 10'0 > 0T - 0% - 0T 8yl ¥ 06°90°6¢
T0'0 > 10°0 > 10'0 > 0T oY% - 0¢ L x 06790 81
100 > 100 > 100 > 0T oy - 02 0 x 06790° 11
10°0 > 10°'0 > 10°0 > 01 0Z - 0 VA 1680760
£20°0 T10°0 10°0 > 0T 02 - 0 VAl ¥ 06°90°62
%100 00 > 100 > ot 0Z - 0 L ¥ 06°90°91
S10°0 10°0 > 10°0 > ot 02 -0 0 * 06°90°11
aleydins uejjnsopus uejinsopua (6) (wo) uoneoidde Bundwes
-uej|nsopua -e1eq -eydje ajdwes [eonfjeue syjydap (los Jaye shep jo 21Ep
(179200 90H) uejnsopua Se pajejnofed (bY/bll) SoSA|eUE anpisaJl JO SjjnNsoy

Buisial4 ‘veydaisusyisp-NNL @Yy Jo 0Z'2L /6901 : (%) ww zo'o >
:a.n)Nouby jo aynysu| jesjuan) ueueaeg :A1ojeioqe] Bupebpsaaug saoied

| 9|qe] 98s K1an023Yy papuadsng

By/Bw Lo0 uoneuuLIBlap Jo i Jamo ] eVY/1LG: anjeA - Hd

98/091v poyjsus [eanfeuy 89'1/202: DBio o,

Ahwmrmo moIv alejins-uejjnsopua S| a.njxajl |log

pue (619250 20H) uejinsopus-ejaq ‘(819250 80H) Ueyinsopus-eydje (s)aoueysqns pashjeuy wWoQp-0Z/0Z-0: Uuoneaynuapt jlos
1010022N3A06H3 : ‘ON eyl

a191s €602 : uoneso| [eut

Saov JlOS WO Qp -QZ pue WO Q2 -0 - mm_QEmm pajeaJjun - Ao
uonepetbap |I0s jo sasAjeur anpisal ay) Jo sjnsay (panunuon) z ajqet
(sy) ez : abed sqaiy 'Q
022.N3A06¥3 :'ON Woday ‘uelsp| ‘H "IQ ‘1apeeg H ‘sioyiny
yeyosumpue yolesag - 11 o1fojo%Q) -

yeyssjasabuanyy }sys290H Bunpiomyuopinpoi+  uowiedaq




8€0°0 - 0100 100> (0} 0Z - 0 LSY 16°80° €2
GEZ'0 SE0‘0 100> 0T 0z - 0 €9¢ 16°60°12
L70°0 6100 T0°0> 0t 0z -0 €€ 16°¢0° 12
%€0°0 LT0'0 10°0> 01 0¢ - 0 VI ¥ 06°0T°€Z
Z€0‘0 6100 100> 01 0z - 0 98 * 06°80°91
L0°0 6€0°‘0 910°0 0T 0z - 0 65 x 06°L0°0C
081°0 951'0 €90‘0 01 0¢ - 0 82 ¥ 06790702
$91°0 2910 €TI0 0T 0C-- 0 vat ¥ 06°90°90
780°0 GL0‘0 9/0°0 01 0¢ - 0 L x 06°50°0¢
60€°0 60¢°0 VAL 0T 0¢ - 0 0 x 06°60°€C
10°0 > T0'0 > 10'0 > 01 0C - 0 "[dde 3I0j5q x 06°50°22
aleudins ueyINSopuUd uejjnsopua (B) (wo) uoneoydde Bundwes
-ugjinsopua -ejaq -eyde ojdwes |eonAjeue syydap jios Jayje sAep jo 21Ep

(129200 90H) uejinsopla se paje[nojed (by/bl) SaSAJBUB ahpliSot JO S1|nhSoy

Buistal4 ‘ueuydalsusyepn-NNL ays jo
:aanynouby Jo siMisuy [enua) ueueaeq :Al1ojetoqe] Gupebysaau|

| 9|qe] aos

By/Bw L0

98/091V

(£2£150 80H) aiej|ns-ueynNsopus

pue (519250 20H) Uejinsopua-ejeq ‘(819250 20H) uejinsopus-eydie

LL6E "
K1an029Yy
UOIJEUIWIBIAP JO JHI| JOMOT] 596 :
poyaw jeanhjeuy YA
s
(s)asuelsqns pashjeuy wopz-0:
10€0022.N3Aa06H3:

usjoyisias 9068:

(%) ww z2g'0 >

sa)o1ped

papuadsng
anjeA - Hd

oBi1o o

a.njxaj jlog

uonepetBap [os Jo saskjeue anpisal ay} JO SHNSay

- (sv) ot : eBed
,. owh:moommm“.oz:o%m

yeyosumpue yoatag

JJe(os|[9sabuanyy IsYIaoH

sqasy ‘g
‘uR1spl 'H uQ ‘1epaeg ‘H

- 1t obojoNO -
BunpmuapINpo -

U

uonesyuapt 1108

‘ON [eu]

: uoneoo| lel |
yidap ptos Wo oz - 0 WoJj sajdwes pajeal) (e

€ ajqe

‘sIoyINy

medaq




1661/60/¥0 - 1661/50/20 Jo pouad ay) ut O, 0 Je abelojs ajelpawsaul

T0‘0 > T0'0 > 100 > 01 o7 - 0T Ay 16°80° €2
T0°0 > 100 > 100 > 01 o7 - 02 £9¢ 16°60° 12
T0°0 > 10°0 > 100 > 0T o7 - 02 €ze 16 €0 12
100 > T0°0 > 100 > 0T o%7 - 02 Vi x 06°01°€C
10'0 > T0°0 > 10°0 > 01 0% - 0¢ 98 x 06°80°91
100 > 100 > 100 > 0T oY - 02 66 x 06710702
100 > 100 > 100 > 0T 0% --02 82 ¥ 06°90°02
T0'0 > T0°0 > 10°0 > 0T o% - 02 Vit ¥ 06°90°90
T0°0 > 10'0 > 10°0 > 0T 0% - 02 4 ¥ 06°60°0¢
- - - 0T 0% - 0¢ 0 ¥ 06°60°€C
T0'0 > 100 > 100 > 0T o% - 02 |dde 310554 x 06°60°22
aeydjns uejinsopua uejnsopua (B) (w2) uonesidde Bundwes
-uejinsopua -Bjaq -eydje o|dwes (eanhjeue stdap jlos Jaye shep Jo aep
(179200 90H) uejinsopue Se pajeinded (by/billl) SoSA|[eUE anplisad JO S)|NsSay
Bustaiq ‘ueydaisusyispm-iINN L 843 JO v'se: (%) Ww 200 >
:ain)houby jJo anysu| [enua)d ueueaegq :Aiojesoqe] Bunebiysaau sopoiued
| 8|qe] 99s f1an020Yy papuadsng
By/6w Lo'0 uolleujwIalap Jo Jiul 1aMo] £6G: anjea - Hd
98/091V poylaw |eapjAjeuy £6°0: J'Bio o,
(12Z€1 S0 90H) aieyns-uejNsopua Ins : aINxa) 108
pue (619250 80H) uejinsopua-elaq ‘(819250 80H) uejinsopua-eydfe (s)asueysqns pashjeuy woQoy-0Z: uonesynuapl flog
10£0022.N3A06H3 ‘ON [eu]
uajJoyisies 9068 : uoneoo| feu |
yydap J10s WO pY - 0z Wolj sajdwes payeal; (q
uoliepelBap |10s Jo sasAjeueanpisal ay) Jo S}NSOY (panunuo)) ¢ ajqey
(s¥) 1€ :abed sqany ‘g
02.N3d06X3 :'ON Hoday ‘uRlIsp| 'H 1A ‘llepaeq H sIouyny
Heyosumpuen yolalag - 1 MBooy ()
Jeyos|josobuanyy 1530} Bunpomuanpo i uojedag




"a)e§INs-Ue}INsopua pue Ueynsopus -ejaq pue -eydje yym (Wo 0Z - Q) UWN|OD |I0S pasipiepue)s auy Joj N0 PatLed Sem Uole|nojed uoissalbal ay)

6 UON09S aas suoljeueldxa 104 (Q) uoneneas
40} JUNOODE OJUl USXE) JOU pue papnjoul jou asem Aayy 1o 'DOT 8U} Jley Yim ut pajiy Jaulie ate By/bw 1.0°0 Jo (DOT) uohesyuenb jo N 8yl Mojaq san|eA

%00 0 Z%0°‘0 %0°0 9¢0°0 0 9€0‘0 S00°0 0 S00°‘0 vy
260°‘0 0 260°0 860°0 6£0°0 0 6£0'0 610°0 0 610'0 9¢E
6Y0'0 S00‘0 %%0°‘0 9¢0°‘0 €200 0 €20°0 £10'0 0 £10‘0 €12
7010 9100 880'0 £€80°0 G50‘0 0 6600 820'0 0 820'0 gyl
650°0 S00°‘0 %50°0 €L0°0 9%0'0 0 9%0°0 L20°0 0 L20°0 9
LLT'0 8T0'0 6ST‘0 %120 ™o 0 91°0 £L0°0 0 €L0°'0 9¢
88T°0 €I0‘0 SLTI‘O £0Z2'0 €z1'0 0 €21'0 080'0 0 080°0 2z
6ST'0 %10‘0 SYTI‘0 0LZ'0 6€T°0 0 6€1°0 T€T1'0 0 T€1°0 1
2810 s%0‘0 L€£T1'0 6920 GZ1'0 0 SZ1'0 w10 0 o910 /
£€80'0 - £80'0 zic'o 710 - 710 891°0 - 8910 0
9Z0°‘0 S00‘0 TZO'O 0100 S00°0 0 G00°‘0 G00‘0 0 S00°0 | uoneoydde aloyaq
(0z-0) or-o2 0Z-0 (0z-0) (0z-0) ov-oz o0z-0 (0z-0) O¥V-0Z 0Z-0 wo ydap jlos
uejnsopus / uoneoidde
aleydins uejinsopud - BJoqQ pue - eyde uejnsopua - e}aq uej[nsopus - eyd(e Jaye sheq

(Wws 0Z - 0) UWN(OD {I0S WD OZ - 0 O} UONESIPIEPUR]S PUE ‘WD O - OZ PUE WO OZ - O SJ94E] [0S
1129200 90H) UBJNSOpUa SE pajenojed (DY/Bll) SoSAJEUE anplisal JO Sjnsay

1010022N3A06¥3 - . ‘ON feu|
9l191S £60¢ - uoneao| ey
Uonenoles Uoissalbal Joj Sen[eA pajoalor) v 9jqel
(s¥) 2e : obed sqaiy ‘g
0Z2.N300643 :'ON koday ‘utaspl "H @ ‘Yepaeg 'H saoyiny
Heyosumpue yolatag - 1 OIBOIOYO -
Jeyosi|asabua]y 1s1j090H BUNPIOMIUBIINPO 1 jusunedoq




"alej|INs-UeyNSopua pue uejnsopua -ejaq pue -eydie m (Wod Oz - 0) UWN[OD |I0S PaSIPIEPUR]S 3y} JO) INO PaLLeD SEM UONEINDIeD Uoissa.Bal ay |

6 UoNDag aas suoleue(dxa Jo4 (Q) uonenieas

Jo} uNOSDE OJUI UBXE) JoU pue Papnjoul jou alam Adyy Jo ‘DO Ul JleU Yim ul pajlly Jayiie aze By/Bw 100 Jo (DO7) uoneoyhuenb jo ywi sy mojag sanjep

8€0°‘0 0 8€0°'0 010°0 010°0 0 0T0‘0 0 0 0 LSY
GEZ‘0 0 6ez'o SE0‘0 6g0'o 0 GE0‘0 0 0 0 £9¢
(%0°0 0 LY0°0 610°0 610°0 0 670°0 0 0 0 £2¢
€00 0 €00 LT0‘0 L10°0 0 LTO0 0 0 0 VIS
T€0°0 0 2€0°0 $20'0 670°0 0 610°0 S00°0 0 G000 98
0L0°0 0 0.0'0 660'0 6€0°0 0 6€0'0 97100 0 910‘0 66
08T1°0 0 081°0 612°0 96T‘0 0 9G6T‘0 £90°0 0 €900 8z
%9710 0 #91°0 S8Z'0 Z291‘0 0 Z91°0 £21°0 0 €210 51
280'0 0 280°0 1610 SL0'0 0 GL0‘0 9.0°0 0 900 L
60€°0 - 60€°‘0 £68°0 60€‘0 - 60€°0 "6 o - w50 0
S00'0 0 S00‘0 010‘0 S00°0 0 S00'0 S00°0 0 500°0 | yoneoydde ai0)eq
(0z-0) ov-o02 0Z-0 (oz-0) (oz-0) ovr-o0z o0z-0 (0zZ-0) o¥-02Z 0Z-0 wo yidep [10s
uejinsopua / uonesidde
ajeydins uejnsopua - Bjaq pue - eydie uejjnsopuas - ejaq uejyinsopus - eydje Jaye shkeq
(uwinjod |10S W9 OZ - O O} UolesIpIepuUR]S pue ‘Wo O - 0Z PUe Wo Oz - 0 SJafe] [Ios aY) JoAO uohnqusiq)
(129200 20H) uejinsopua se pajejnojen (By/Bw) sasA|jeue anpisal JO si|nsay
10€0022N3A06H3 : "ON feu L
uaJoyisIas 968 - uoneoo) feu |
uonended ucissalifial 1o} SanfeA paldalio) G a|qe|
(%) ec :9abed sqasy g
02.N300643 :'ON Hoday ‘ue)sp| ‘H g epaeg H ‘saoyny
1JeyoSUMpUET Yoeuag - 1| 21B0|0NQ -
Jeyosjfasabuaniy 1sUIa0H BuNpomAaO NPoO 1| juotyeda(




Department::  Produktentwicklung Hoechst Aktiengesellschaft

- Okologie Ii - Bereich Landwirtschaft
Authors: H. Baedelt, Dr. H. Idstein, Report No.: ERSODEU720
B. Krebs Page : 34 (45)

Table 6

Results of the regression calculations by Timme, et al., 1986 (7) for
Trial No.: ERS0DEU7200101

- alpha- endosulfan (Hoe 052618) + beta- endosulfan (Hoe 052619} in soil -

Start of regression calculations on day O

Initial concentration: [ma/kg]
time residue [mg/kg]
[days] [%]
0 e 0,312
7 0,268
14 0,270
28 . 0,203
56 0,214
84 0,073
148 - 0,083
273 . 0,036
3386 - 0,058
404 0,041
EVALUATION
Fit Sum of Coefficient of DT-50 DT-S0
least squares correlation r [days] [days]
1st order 1,56E-02 -0,8904 142,5 473,5
1.5th order 1,57E~-02 0,8018 111,4 581,6
2nd order 1,82E-02 0,8970 78,7 717,3
Root 1st order Min. 1,13E-02 -0,8408 Max. 38,5 424,86
Root 1.5th order 1,48E-02 0,9316 12,3 336,2
Root 2nd order 2,07E-02 0,8083 0,1 5,0
Regression 1st order Regression root 1st order
al = —0,0049 at = -0,1117
20 = —1,4733 a0 = -1,0674
r AND = 0,7927 r ~2 = 0,8851
DT~ 50= 1425 [days] DT— 50 = 38,5 [days]
DT- c0= 473,5 [days] DT— 80 = 424,6 [days]
Regression 1.5th order Regression root 1.5th order
al = 0,0078 at = 0,1746
a0 = 2,0908 20 = 1,4306
: ~Q = 0,8135 [ A= 0,8679
07— 530= 111,4 [days] DT- 50 = 12,3 [days]
CT— S0 = 531,86 [days] DT—- ¢0 = 336,2 [days]
Regression 2nd order Regression root 2nd order
al = 0,08232 at = 1,1725
20 = 4,2435 20 = 0,28¢9
: Ao = 0,6047 ¢ A2 = 0,8250
OT— 30 = 79,7[days] pr_ so= 0,1 [days)
D7T—- co0= 717,3[days] pr- 20 = 5,0[days]
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Table 7

Results of the regression calculations by Timme, et al., 1986 (7) for

Produktentwicklung
- Okologie Il -

H. Baedelt, Dr. H. Idstein,
B. Krebs

Trial No.: ER90DEU7200101
- endosulfan sulphate (Hoe 051327) in soil -

Start of regression calculations on day 7

Initial concentration:

Fit

1st order
1.5th order
2nd order
Root 1st order

Root 1.5th order

Root 2nd order

EVALUATION

[mg/kg]
time residue [ma/kg]
[days] (%]
0 0,182
7 0,159
21 0,188
49 0,177
77 0,058
141 0,104
2686 0,049
328 0,052
417 0,047
Sum of
least squares
Min. 7,87E-03
8,12E-03
8,94E-03
8,14E—-03
9,42E-03
. 1,13E~02

Regression 1st order

al = —0,0034
a0 = —1,8412
r ~2 = 0,73¢8
DT—- =50= 201,4 [days]
0T~ ¢0= 689,0 [days]
Regression 1.5th order
al = 0,0058
20 = 2,8224
r ~2= 0,76802
o7 - g0 = 180,8 [days]
2T- <S0= 243,6[days]
Regression 2nd order
al = 0,0402
20 = 5,4076
T n2 = 0,7783
D7~ 20 = 159,3 [days]
0T~ ¢0= 1433,8 [days]

Coefficient of
correlationr

-0,8801
0,8719
0,8822

-0,8858
0,8883
0,8883 Meax.

Hoechst Aktiengesellschaft
Bereich Landwirtschaft

Report No.: ERSODEU720
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DT-50 DT-90
[days] [days]
201,4 869,0
180,8 843,86
159,3 1433,9
82,2 2086,6
48,7 1271,3
16,3 1317.2

Regression root 1st order

-0,0765

-1,5785

0,7846
82,2 [days]
908,65 [days]

Regression root 1.5th order

0,1271
2,0853
0,781

46,7 [days]
1271,3 [days]

Regression root 2nd order

al =

a0l =
f ~2=
DT- 50 =
DT- 20 =
al =

20 =

r ~2=
DT—- 50 =
07— 20 =
al =

al =

r ~2 =
C7— 30 =
OT- 0=

0,8748
3,5289
0,79C8

16,3 [days]
1317,2[days)
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Table 8

Results of the regression calculations by Timme, et al., 1986 (7) for
Trial No.: ERO0DEU7200301
- alpha- endosulfan (Hoe 052618) + beta- endosulfan (Hoe 052619) in soil -

Start of regression calculations on day 0

Initial concentration: [mg/kg]
time residue [mg/ka]
{days] [%]
o] 0,883
7 0,151
14 0,285
28 0,219
59 0,055
86 0,024
154 0,017
323 0.019
363 0,035
457 0,010
EVALUATION
Fit Sum of Coefficient of DT-50 DT-90
least squares cotrelation r [days] [days]
1st order 3.56E-02 —-0,7639 105,2 349,5
1.5th order 4,86E-02 - 0,8171 79.3 413,7
2nd order 5,33E-02 0,8182 55,1 496,0
Root 1st order Min. 2,90E-02 —0,8730 16,5 181,8
Root 1.5th order 4,58E-02 0,8790 Max. 2,8 75.1
Root 2nd order 6,40E-02 0,8360 Polstelle  lle
Regression 1st order Regression root 1st order
at = —0,0055 alt = -0,1708
a0 = —1,7625 a0 = —1,0465
r ~2= 0,5835 4 ~2 = 0,7621
DT- s0= 105,2 [days] DT—- 350 = 16,5 [days]
DT- sO0= 348,5 [days] DT- 90 = 181,8 [days]
Regression 1.5th order Regression root 1.5th order
al = 0,0143 at = 0,3487
a0 = 2,7345 30 = 1,297¢
! ~2= 0,5876 r ~2= 0,7726
oT- =20= 79,3 [days] DT- 350 = 2.8 [days}
27— 9= 413,7 [days] CT- %0 = 75,1 [days]
Regression 2nd order Regression root 2nd order
21 = 2,1545 a1l = 3,5831
c) = 53,5208 a0 = —4,0581
r ~2= 06865 r ~2 = 0,6989
DT~ 20 = 53,1 [days] oT- 50 = 1,3 [days]
0T~ 0= 296,0[days] C7— €0 = 103,9 {days]
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Table 9

Results of the regression calculations by Timme, et al., 1986 (7) for

Trial No.: ERS0DEU7200301

- endosulfan sulphate (Hoe 051327) in soil -

Start of regression calculations on day 28

EVALUATION

Initial concentration: [ma/kg]
time residue [mg/kg]
(days] [%]
0 0,180
31 0,070
58 . 0,032
126 0,034
295 o 0,047
335 0,235
429 . 0,038 -
Fit Sum of
least squares
1st order Min. 3,27E-02
1.5th order 3,40E-02
2nd order 3,52E-02
Root 1st order 3,46E-02
Root 1.5th order 3,55E-02
Root 2nd order 3,64E-02

Regression 1st order

al =

a0 =

r ~2 =
DT— 50 =
DT- 80 =

—-0,0003
—-2,6628

0,0029
2643,5 [days]
8781,5 [days]

Regression 1.5th order

at = 0,00056
a0 = 4,0227
T ~2= 0,0053
°oT—- 50= 2664,1 [days]
o7 - 20 = 13307,3[days]
Regression 2nd order
al = 0,0050
. ~o = 0,0059
oT- 50= 3569,3 [days]
DT- 90= 32124,1 [days]

Coefficient of
correlation r

—0,0543
0,0731
0,0769

—0,1952
0,2172
0,2220 Max.

Hoechst Aktiengesellschaft
Bereich Landwirtschaft

Report No.: ERS0DEU720
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DT-S0 DT-90
[days] [days]
2643,5 8781,5
2664,1 13907,3
3569,3 321241
1089,0 12016,9
1339,8 36511,0
21981,8 177496,9

Regression root 1st order

—-0,0210

—2,4686
0,0381
1089,0[days]

12016,9[days]

Regression root 1.5th order

0,0414
3,6597
0,0472
1339,8 [days]
36511,0 [days]

Regression root 2nd order

atl =
a0 =
r ~2=
DT— 50 =
DT- 80 =
al =
a0 =
r ~2=
DT— 50 =
DT- 20 =
al =
a0 =
r 2=
DT~ S0 =
DT- S0 =

0,3242

15,1747

0,0493
2191,3 [days]
177496,9 [days]
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Table 10

Trial No.

Trial location
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- Okologie Il -
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Recording of meteorological conditions 1990/1991

Hoechst Aktiengeselischaft
Bereich Landwirtschaft
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ERSODEU7200101
2093 Stelle

Site of weather station: at trial location

Time

Treatment Mean
(B) temperature
Sampling (°C)

Precipitation
(mm)

- @ e e e Em e R m N EEeEES®e.SE "D ® N e - -® "=

13,0

BP 18,5

13,5
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Table 10 (Continued)
Trial No. : ER90DEU7200101
Tral location 2093 Stelle

Site of weather station: at trial location

Time Treatment Mean Precipitation

(B) temperature (mm)

Sampling (°C)

P
01.07.90 20,0 2,0
02.07.90 19,0 1,0
03.07.90 16,5 2,0
04.07.90 17,0 3,0
05.07.90 16,0 - .
06.07.90 12,5 7,0
07.07.90 16,5 18,0
08.07.90 15,0 -
09.07.90 P 18,5 1,0
Juli 990 18.7 42.0
06.08.90 P 14,5 -
August 90 17.3 74,0
03.09.90 P 16,5 1,0
Septembex 90 : 12.2 120.2
Oktober 90 10.2 54.0
06.11.90 P 1,0 1,0
November 90 4.6 112.0
Dezember 90 1.8 71.0
Januar 91 1.9 61.0
Februar 91 -2.7 30.0
15.03.91 P 8,0 0,5
Marz 91 6.0 15.5
April 91 6.5 59.0
13.05.91 P 9,5 -
a1 91 9.5 43.0
Juni 91 13.1 139.0
Juli 91 18.9 86.0
£2.703.91 P 16,5 7,0
irust 93 17.4 740
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Table 10 (Continued)
Trial No. : ER90DEU7200301
Trial location 8906 Gersthofen

Site of weather station: at trial location

Time Treatment Mean Precipitation
(B) temperature (mm)
Sampling (°C)
P)
22.5.90 P 16,4 -
23.5.90 BP 17,0 -
24.5.90 14,2 -
25 5.90 11,8 -
26.5.90 11,1 -
27.5.90 10,9 -
28.5.90 9,1 -
29.5.90 8,6 -
30.5.90 P 11,0 -
31.5.90 12,7 -
Mai 90 13.9 30.0
1.6.90 18,0 -
2.6.90 17,3 0,9
3.6.90. 13,8 -
4.6.90 12,0 -
5.6.90 14,8 -
6.6.90 P 15,0 2,0
7.6.90 15,0 12,0
8.6.90 14,3 14,0
9.6.90 12,5 8,0
10.6.90 12,3 1,5
11.6.90 12,5 -
12.56.90 12,0 -
13.5.90 12,8 -
14.6.90 12,5 -
15.6.30 13,0 -
15.56.90 12,3 -
17.5.20 15,0 -
18.6.50 16,8 -
13.5.50 19,5 0,8

20.5.90 P 15,8 22,0
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Table 10 (Continued)
Trial No. : ERSODEU7200301
Trial location 89806 Gersthofen

Site of weather station: at trial location

Time Treatment Mean Precipitation

(B) temperature (mm)

Sampling (°C)

(P)
21.6.90 15,3 -
22.6.90 16,0 5,0
23.6.90 15,8 6,6
24.6.90 15,5 -
Juni 90 15.7 8§5.3
20.07.90 P 19,0 -
Juli 90 17.2 35,2
16.08.90 P 19,5 -
August 90 19.3 104.8
September 90 12.2 98.2
23.10.90 P -2,5 -
Oktober 90 10.4 55.9
November 90 3.9 89,0
Dezember 90 -0.8 39.7
Januar 91 0.8 36,6
Februar 91 -3.4 12.0
21.03.91 P 13,2 -
Mirz 91 6.2 33,2
April 91 7.1 33.3
21.05.91 P 13,1 -
Mai 91 9.0 70,6
Juni 91 14.9 165.9
Juli 91 19.0 79.5
23.08.91 P 16,7 1,4
August 91 18,3 42.5
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Figure 1
Graphic representation of the results

Trial No.: ERGODEU7200101
- alpha-endosulfan (Hoe 052618) + beta-endosulfan (Hoe 052619)

Degradation of endosulfan (alpha and beta) in soil
ER 90 DEU 720 0101, start of regression day 0, evaluation: root 1st order

0.4

0.35

-50 = 38,5
03 b DT-50 [days]

DT-50 = 424,6 [days]
0.2
0.15
0.1 +

0.05 -

200 400
100 300 500
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Figure 2
Graphic representation of the results

Trial No.: ERS0DEU7200101
-endosulfan sulphate (Hoe 051327)

Degradation of endosulfan sulphate in soil
ER 90 DEU 720 0101, start of regression day 7, evaluation: 1st order

DT-50 = 201,4 [days]

0,05

0 100 200 300 400 500
incubation period [days]

1 Apr 1992, Trial: ER 90 DEU 720 0101
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Figure 3
Graphic representation of the results

Trial No.: ERSODEU7200301
- alpha-endosulfan (Hoe 052618) + beta-endosulfan (Hoe 052619)

Degradation of endosulfan (alpha and beta) in soil
ER 90 DEU 720 0301, start of regression day 0, evaluation: root 1st order

0,9 —
-
08 -
0,7 -
5 0,6
S
E 05 L
g
S 04 )
s _
o ! DT-50 = 16,5 [days] _
. DT-90 = 181,8 [days)_
o =
v —
300 400 500

incubation period [days]

28. Apr 1992, Trial: ER 90 DEU 720 0301
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Figure 4
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Graphic representation of the results

Trial No.: ERS0DEU7200301
endosulfan sulphate (Hoe 051327)
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Degradation of endosulfan sulphate in soil
ER 90 DEU 720 0301, start of regression day 28
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This study was conducted in compliance with the
Principles of Good Laboratory Practice.

No unforeseen circumstances were observed which might
have affected the quality and integrity of the presented

study.
Study Director: Dr. G. Fuchsbichler
Signature: - signed - bate: 15 Apr 1992

Head of the Testing Institution: I. V. Dr. K. Teicher

Signature: - signed - Date: 15 Apr 1992
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Quality Assurance Statement

The authorised representative for Quality Assurance of the laboratory
periodically inspected the performed investigations as well as the final
report. Records of these inspections were submitted to the Study Director.

Inspection Report
22.01.91 22.01.91
31.10.91 31.10.91
16.04.92 16.04.92
Referat GLP: Dr. L. Natscher

Signature: - signed - Date: 16 Apr 1992
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Organisation and personnel

Sponsor: Hoechst Aktiengesellschaft
Geschaftsbereich Landwirtschaft
Produktentwicklung Okologie II
Gebaude G864
6230 Frankfurt am Main 80

Monitoring analyst: Dr. H. Idstein
address: see Sponsor

Testing Facility: Bayerische Hauptversuchsanstalt
fir Landwirtschaft
D-8050 Freising 1
Tel.: 08161/713381
Head: Prof. Dr. K. Ranfft

Study Director: Dr. G. Fuchsbichler
address: see Testing Facility
Tel.: 08161/713381

Quality Assurance: Dr. R. Gerstl
address: see Testing Facility
Tel.: 08161/713381

Archiving:

Test-plan, raw data, and original final report are filed in the record
office of the Testing Facility for at least the period prescribed in
the GLP Guidelines. Subsequently the documents may only be destroyed
with the consent of the Sponsor. If the record office is dissolved
before termination of the prescribed storage period, the documents are
to be returned to the Sponsor.
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2.
2

.1.

1.1
1.1

Time schedule:

Approval of the test-plan: 15.01.1991
Start of the experimental phase: 16.05.1991
End of the experimental phase: 09.04.1992
Completion of the final report: 15.04.1992

Residue Analysis

The laboratory samples were received on 9.04.1991 as well as on
31.10.1991 in the deep frozen state, after which they were registered
and stored at -20°C until working up. Before working up was started,
the frozen samples were thawed in the refrigerator at a temperature of
4° - 7° C.

Specifications on data of preparation and measurement of the samples
can be found in Table 1.

In accordance with the study plan the same number of treated and
untreated samples were taken. These were available as untreated
controls, and - after fortification - for determination of the
recovery rate. Further details will be found in Table 1.

Test substances and reference substances

Test substances
.1 Hoe 052618
Common name: alpha-endosulfan
Chemical name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9, %a-

hexahydro-6, 9-methano-2, 4, 3-benzodioxa-
thiepin-3-oxide (IUPAC, English)
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2.1.1.2 Hoe 052619
Common name: beta-endosulfan
Chemical name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9, 9%~
hexahydro-6, 9-methano-2,4, 3~-benzodioxa-
thiepin-3-oxide (IUPAC, English)

2.1.1.3 Hoe 051327
Common name: endosulfan-sulfate
Chemical name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9, %9a-
hexahydro-6, 9-methano-2, 4, 3~benzodioxa-
thiepin-3,3-dioxide (IUPAC, English)

2.1.2 Reference substances

2.1.2.1 Hoe 052618
chem. name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9, %a-
hexahydro-6, 9-methano-2, 4, 3~benzodioxa-
thiepin-3-oxide (IUPAC, English)
Empirical formula: CyHgClg03S

Molar mass: 406.9 g/mol
Charge-No.: Hoe 052618 00 ZB 939 0004
Certificate No.: AZ 04153

dated: 14 Sep 1989

AZ 04457

dated: 08 Nov 1990

2.1.2.2 Hoe 052619
chem. name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9, %9a-
hexahydro-6, 9-methano-2, 4, 3~-benzodioxa-
thiepin-3-oxide (IUPAC, English)
Empirical formula: CgH¢ClgO3S

Molar mass: 406.9 g/mol
Charge-No.: Hoe 052619 00 zB 99 0003
Certificate No.: AZ 04152

dated: 14 Sep 1989

AZ 04636

dated: 01 Jul 1991
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2.1.2.3 Hoe 051327

Chemical name: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9, %9a-
hexahydro-6, 9-methano-2, 4, 3-benzodioxa-
thiepin-3,3-dioxide (IUPAC, English)

Empirical formula: CsHgClg0O4S

Molar mass: 422.9 g/mol
Batch-No.: Hoe 051327 00 ZBS8 0002
Certificate No.: AZ 04483

dated: 14 Jan 1991

in hexane in different concentrations
in acetone in different concentrations

Test methods

The samples were examined for Hoe 002671 (endosulfan) and Hoe 051327
(endosulfan-sulfate) by method AL 60/86 of Hoechst Aktiengesellschaft
(Ref. 1.)

The active ingredients alpha-endosulfan, beta-endosulfan and
endosulfan-sulfate are extracted from the sample material with
acetone. An aliquot of the filtered extract is reconstituted with
water and saturated sodium chloride solution and extracted with
dichloromethane. The residue 1left over after evaporation of the
organic phase 1is cleaned up by gel permeation-chromatography on SX3
Bio Beads. The final determination is carried out by gas
chromatography using an electron capture detector. The residues are
determined by the external standard method. There is no correction by
recoveries.
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Modifications

1. Point 6.1.2 of the Analytical Procedure
50 g sample are shaken with 100 ml acetone for 30 min. The filtrates are
united and made up to 350 ml with acetone.

2. Point 6.2 of the Analytical Procedure

A 150 ml aliquot of the filtrate is transferred to a 500 ml separation
funnel. After addition of 100 ml distilled water and 30 ml saturated sodium
chloride solution, extraction is carried out with 100 ml dichloromethane.
After separation of the phases, the organic phase is allowed to run off via
a plaited filter filled with approx. 10 g thoroughly heated sodium
sulphate; the filter is then rinsed with approx. 50 ml dichloromethane.

The organic phase is concentrated to a volume of approx. 5 ml on the rotary
evaporator, the rest is blown to dryness under a gentle nitrogen stream.

3. Point 6.3 of the Analytical Procedure

The clean-up of the extract is conducted by gel chromatography. The residue
was absorbed in 10 ml of elution mixture and the gel chromatograph (GPC) is
loaded; in the process the equipment takes over 5 ml for cleaning, which
corresponds to an aliquot of 75 ml. ‘

Elution times: Dump : 24 min
Collect : 40 min

The collect phase was passed directly into round-bottom flask furnished
with a column containing 3 g 15 % deactivated Florisil. Subsequently the
collect phase is concentrated to a volume of approx. 5 ml on the rotary
evaporator at a water bath temperature of 30 °C, and the rest of the
dilution mixture is blown out to dryness under a gentle nitrogen stream.

The residue is absorbed in 2 ml hexane.




Bayerische Hauptversuchsanstalt Report No.: HVA 2/91
fiir Landwirtschaft Date: 15 Apr 1992
Abteilung Rickstandsanalytik Page 9 (67)

4. Point 6.4 of the Analytical Procedure

Gas chromatographic conditions

Equipment: model 8521la (Dani)

detector: electron capture detector
(ECD) (Dani)

separation column: Fused silica SE 54-CB-0.33

length: 50 m
internal diameter: 0.33 mm
thickness of film: 0.33 um

gases:carrier gas: helium 4.6, 3 ml/min
make-up gas: nitrogen 5.0, 40 ml/min
Operating temperature: injector: 250°C

detector: 350°C
temperature program oven:

T12 150°C
I;: 1 min
R;: 15°C/min
T,: 245°C

I: 30 min

Injection: splitless, opening of split after
0.8 min
Injected volume: 1 pl

One representative chromatogram of the reference substance, of an untreated
sample and of a spiked control sample are enclosed.

2.3 Lower limit of the practical working range

The lower limit of the practical working range for the sample material
in this analytical series is defined as the lowest spiking level in
untreated samples worked up and analysed together with treated
samples:
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alpha-endosulfan beta-endosulfan endosulfan-sulfate

Matrix Hoe 052618 Hoe 052619 Hoe 051327

soil 0.01 mg/kg 0.01 mg/kg 0.01 mg/kg

3.4 Recoveries and results for untreated samples :

As an internal quality assurance analyses of untreated samples and
spiked untreated samples were carried out for the sample material
using the substance under analysis. The recoveries obtained for alpha-
endosulfan, beta-endosulfan and endosulfan-sulfate are listed in Table
2.

Results

The results of the residue analyses are given in mg/kg dry soil and
are listed in Table 3. Results of analyses below the lower limit of
the practical working range have been shown as < 0.01 mg/kg, 0.01
representing the lower limit of the practical working range in the
sample material used.

The dry substance was determined by the VDLUFA method(2).

Discussion

The method used here enabled endosulfan and endosulfan-sulfate to be
detected selectively. The untreated samples contained no substances
interfering with determination. The lower 1limit of the practical
working range and the recovery rates of parallel determinations of
spiked and untreated samples (73 - 120%) permitted sensitive detection
of endosulfan and endosulfan-sulfate.
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Author: 15 Apr 1992 Fuchsbichler (signed)

Study Director: 15 Apr 1992 Fuchsbichler (signed)
Enclosures: chromatograms of representative samples

References:

(1)

(2)

calculated results
calculated recoveries

H. - J. Werner, G. Klante, H. D. Merz

Hoe 002671 (Endosulfan)

Riickstandsbestimmung von Wirkstoff und Endosulfan-sulfat in
Beden, Wasser, Urin und Pflanzen sowie von Endosulfandiol und
Endosulfanlacton in Boden, Wasser und Urin

Method AL 60/86 dated 10/12/86

VDLUFA-Mitteilungen 1987, Heft 3, 232 - 237
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Bayerische Hauptversuchsanstalt Report No.: HVA 2/91
fir Landwirtschaft dated 15 Apr 1992

Abteilung Rickstandsanalytik Page 48 (67)

Enclosure 1: Figure 1 Sheet 1 (3)

typical chromatogram
standard solution

concentr.: alpha-endosulfan 0.05 pg/ml
beta-endosulfan 0.05 pg/ml

endosulfan-sulfate 0.10 pg/ml
GC-conditions: see chapter 2.2
injected volume: 1 pl

* Nu PROGRAM ASSIGHED TO KEY

« HO PROGRAM ASSICMED Td KEY Q) ~ {bw[(l? 0/6‘)/41'/
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Bayerische Hauptversuchsanstalt Report No.: HVA 2/91
fir Landwirtschaft dated 15 Apr 1992

Abteilung Ruckstandsanalytik Page 49 (67)
Enclosure 1: Figure 2 Sheet 2 (3)

typical chromatogram

untreated sample B010

50 g ---> 350 ml / 75 ml ---> 2 ml
GC-conditions: see chapter 2.2
injected volume: 1 pl

START

‘ # RUN ¥ 2@1%2 SEF xﬁsz?gé:4%g'fz) %L@

Z.087
— i AR Be 3,973
Z'(_____/-"-
* 7.381
e 9,214
§;: 1a.272
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12,4432
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Bayerische Hauptversuchsanstalt
fir Landwirtschaft
Abteilung Rickstandsanalytik

Enclosure 1: Figure 3
typical chromatogram
untreated sample of soil
spiked control-sample A002
control + 0.1 mg/kg alpha-endosulfan
+ 0.1 mg/kg beta-endosulfan
+ 0.1 mg/kg endosulfan-sulfate
50 g ---> 350 ml / 75 ml ---> 2 ml
GC-conditions: see chapter 2.2
injected volume: 1 ul
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Report No.:

HVA 2/91

dated 15 Apr 1992
Page

50

beta-Endosulfan
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213,

(67)

Sheet 3 (3)

Endosulfansulfat

£.919




Bayerische Hauptversuchsanstalt
fir Landwirtschaft
Abteilung Rickstandsanalytik

Enclosure 2 : Calculation of results

The calculation of residues N, in
according to following equation:

FpXMtXV]_XVzXlOO

Report No.: HVA 2/91
dated 15 Apr 1992

Page 51

the soil 1is

Nt =
Fg x T1 X WX TS
with
F, = Peak-height of sample (cm)
F, = Peak-height of standard (cm)
M, = concentration of standard (ug/ml)
V, = volume of solution for GC (ml)
V, = total volume (ml)
T, = partly volume of V2 (ml)
W = weight of sample taken (g)

TS = dry substance (%)

(67)

performed
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Abteilung Rickstandsanalytik Page 64 (67)

Enclosure 3: Calculation of recoveries

The calculation of the recoveries in % is evaluated according
to following equations:

Fp X Mg x V3 X Vp

Mr =
Mg X 100
F =
My

with
F, = Peak-height of sample (cm)
F, = Peak-height of standard (cm)
M, = concentration of standard (ug/ml)
V, = volume of solution for GC (ml)
V, = total volume (ml)
T, = partly volume of V2 (ml)
M: = found amount (ug)

M, = added amount (ug)
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Title

Project ER 90 DEU 720

Hoe 002671 (endosulfan) and Hoe 051327 (endosulfan-sulfate)

Storage stability in soil

Author

G.Fuchsbichler
21 February 1992

Test Facility

Bayrische Hauptversuchsanstalt fir Landwirtschaft
TUM-Weihenstephan
D-8050 Freising 1

Study Plan No.
HVA 7/91
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Statement of Compliance:

This study was performed 1in accordance with the
Principles of Good Laboratory Practice.

No unforeseen circumstances were observed which might
have affected the <quality and integrity of the
presented study.

Study Director: Dr. G. Fuchsbichler

Signature: - signed - Date: _21 Feb 1992_

Head of the Test Facility: Prof. Dr. K. Ranfft

Signature: - signed - Date: 21 Feb 1992
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Quality Assurance Statement

The authorized representative for quality assurance of the
laboratory periodically inspected the performed examinations as
well as the final report and a report of these inspections was
submitted to the Study Director.

Day of inspection Report
03.05.91 03.05.91
08.08.91 09.08.91
28.02.92 03.03.92
Referat GLP: Dr. R. Gerstl

Signature: - signed - Date: 03 Mar 1992
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Organisation and personnel

Sponsor: Hoechst Aktiengesellschaft
Business Unit Agriculture
Product Development Ecology II
Building G864
6230 Frankfurt am Main 80

Monitoring analyst: Dr. H. Idstein
for address; see sponsor

Test Facility: Bayerische Hauptversuchsanstalt
fir Landwirtschaft
D-8050 Freising 1
Tel.: 08161/713381
Head: Prof. Dr. K. Ranfft

Study Director: Dr. G. Fuchsbichler
for address; see Test Facility
Tel.: 08161/713381

Quality Assurance: Dr. R. Gerstl
for address; see Test Facility
Tel.: 08161/713381

Archiving:

The study plan, raw data, and original final report will be
filed in the archive of the Test Facility for at least the
period prescribed in the GLP-Guidelines. Subsequently, the
documents may only be destroyed with the consent of the
sponsor. If the archive is dissolved before termination of
the prescribed filing period, the documents are to be
returned to the sponsor.
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Time schedule:

Drawing-up of study plan: 16.04.1991
Start of the experimental phase: 08.05.1991
End of the experimental phase: 20.08.1991
Completion of the final report: 21.02.1992

2. Performance of the study

The laboratory samples of the project ERZ20DEU720 were received
on 09 April 1991 in the deep-frozen state, were registered and
stored at =-20°C until preparation of the study. Before the
start of the analytical preparations the frozen, untreated
samples were defrosted in the refrigerator at a temperature of
4° - 7° C and spiked with alpha-endosulfan, beta-endosulfan and
endosulfan-sulfate. Additionally 2 parallel blank samples were
stored for each sampling date.

The dates on which the samples were worked up and measured are
set out in Table 1.

Untreated controls were first spiked and then used as fresh
laboratory spiking for the determination of recoveries.

More details will be found in Table 1.

2.1 Analytical preparations

2.1.1. Production of the standard solutions

Alpha-endosulfan, beta-endosulfan and endosulfan-sulfate were
dissolved separately in acetone. Solutions were prepared by
dilution, containing 5 wg alpha-endosulfan, 5 png beta-
endosulfan and 5 ug endosulfan sulfate/ml.
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2.1.2 S8Spiking

50 g soil were weighed into screw-top flasks and each mixed
separately with 1 ml of the standard solution from 2.1.1. The
flasks were then closed and the content shaken carefully to
obtain a largely homogeneous distribution of the test
substances. Untreated blank samples were prepared at the same
time.

2.1.3 Storage Conditions
The samples were stored at 0°C in darkness

2.1.4 Sampling

The samples were analysed after 1, 2 and 3 months. For each
date of sampling two spikings of alpha-endosulfan, beta-
endosulfan and endosulfan sulfate were analysed as well as two
blank samples stored in parallel. At each date a fresh
laboratory spiking was also examined.

Analytical preparations (date) Start of processing
08.05.91 06.06.91
08.05.91 03.07.921
08.05.91 13.08.91

3 ANALYSIS OF RESIDUES

3.1. Test substances

3.1.1. Hoe 052618 (alpha-endosulfan)

Empirical formula: CsHe¢Cle O3S

Molar mass: 4069 g/mol

Name of compound: 6,7,8,9,10,10,-hexachloro-1,5, 5a, 6,9, %a~
hexahydro-6, 9-methano-2, 4, 3-benzo-
dioxathiepin-3-oxide (IUPAC, English)

Purity: 99.8%
No. of batch: 01290
No. of certificate: AZ 04457
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3.1.2. Hoe 052619 (beta-endosulfan)

Empirical formula: CoHsC1ls0sS
Molar mass: 406.9 g/mol
Name of compound: 6,7,8,9,10,10-hexachloro-1,5, 5a,6,9,9%a-

hexahydro-6, 9-methano-2, 4, 3-benzo-
dioxathiepin-3-oxide-beta-isomer
(IUPAC, English)

Purity: 99.3 %

No. of batch: 90790

No. of certificate: AZ 04152

3.1.3. Hoe 051327 (endosulfan-sulfate)

Empirical formula: CoHeClg04S
Molar mass: 422.9 g/mol
Name of compound: 6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9%9a-

hexahydro-6, 9-methano-2, 4, 3-benzo-
dioxathiepin-3, 3-dioxide
(IUPAC, English)

Purity: 97.9 %

No. of batch: 01480

No. of certificate: Az 04493

3.2. Reference substances:

3.2.1. Hoe 052618 (alpha-endosulfan)

Empirical formula: CoHeClg02S
Molar mass: 406.9 g/mol
Name of compound: 6,7,8,9,10,10-hexachloro-1,5, 5a,6,9,9a-

hexahydro-6, 9-methano-2, 4, 3-benzo-
dioxathiepin-3-oxide-alpha-isomer
(IUPAC, English

Purity: 99.8 %

No. of batch: 01290

No. of certificate: AZ 04457
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3.2.2. Hoe 052619 (beta-endosulfan)

Empirical formula: CoHe¢Cls03S
Molar mass: 406.9 %
Name of compound: 6,7,8,9,10,10-hexachloro-1, 5, 5a, 6,9, %a-

hexahydro-6, 9—-methano-2, 4, 3-benzo-
dioxathiepin-3-oxide-beta-isomer
(IUPAC, English)

Purity: 99.3 %

No. of batch: 90790

No. of certificate: AZ 04152

3.2.3. Hoe 051327 (endosulfan-sulfate)

Empirical formula: CsHeCls0,4S
Molar mass: 422.9 g/mol
Name of compound: 6,7,8,9,10,10-hexachloro-1, 5, 5a, 6,9, %9a-

hexahydro-6, 9-methano-2, 4, 3-benzo-
dioxathiepin-3, 3-dioxide

Purity: 97.9 %

No. of batch: 01480

No. of certificate: AZ 04493

in hexane in different concentrations
in acetone in different concentrations

3.3 Test methods

The method of analysis AL 60/86 of Hoechst AG was used for
detection o©f endosulfan. The active ingredient and its
metabolite were extracted with acetone from the samples.
After clean-up by gel permeation chromatography on Bio-
Beads SX-3, the final determination was carried out by gas
chromatography with an electron capture detector (ECD).
Determination of the residues was conducted by the
external standard method. There was no correction with
recoveries.




Bayerische Hauptversuchsanstalt Report No.: HVA 7/91

fiir Landwirtschaft Date: 21 Feb 1992
Abteilung Riickstandsanalytik Page 9 (31)
Modifications

1. Point 6.1.2 of the analytical procedure
Filtration is carried out into a 500 ml mixing cylinder and
the volume is made up to 300 - 350 ml. An aliquot of 75 -
150 ml is processed.

2. Point 6.2.1 of the analytical procedure
The organic phase is concentrated to a volume of about 5 ml
on the rotary evaporator, the rest is blown to dryness
under a gentle nitrogen stream. The residue was absorbed in
10 ml GPC mixture of cyclohexane/dichloromethane = 85/15.

3. Point 6.3.1 of the analytical procedure

GPC conditions:

Elution mixture: cyclohexane/dichloromethane = 85/15.

Dump : 24 min

Collect : 40 min

Post-column: 3 g 15 ¢ deactivated Florisil

The collect phase was conducted directly 1in an on-line
procedure via a column filled with 3 g 15 % deactivated
Florisil.

4, Point 6.3.2 of the analytical procedure
Clean-up by silica gel mini column omitted

5. Point 6.4.1 of the analytical procedure
Gas chromatographic conditions
Equipment: model 8521a (Dani company)
detector: electron capture detector
(ECD) (Dani company)
separation column: Fused silica FS 54
length: 50 m
internal diameter: 0.22 mm
thickness of film: 0.33 pm
gases:carrier gas: helium 4.6, 4 ml/min
make-up gas: nitrogen 5.0, 45 ml/min
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Operating temperature: injector: 250°C

detector: 300°C
temperature program oven:

T;: 150°C
I;: 1 min
R;: 15°C/min
T,: 245°C
T,: 30 min
Injection: splitless, opening of split after
0.8 min
Injected volume: 1 pl

One representative chromatogram of the reference substance, of
an untreated sample and of a spiked untreated sample have been
enclosed.

Recoveries and results for untreated samples

As an internal gquality assurance analyses of untreated
samples and spiked untreated samples were carried out for
the sample material using the substance under analysis.
The recoveries obtained for alpha-endosulfan, beta-
endosulfan and endosulfan-sulfate are listed in Table 2.

RESULTS

The results of the residue analyses are given in mg/kg in
Table 3 as well as in % of initially applied content in
Table 4. Results of analyses below the lower limit of the
practical working range have been shown as < 0.01 mg/kg.
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5. DISCUSSION

Autho

Study
Direc

Enclo

The method used here enabled endosulfan and endosulfan-
sulfate to be detected selectively. The untreated samples
contained no substances interfering with determination. It
was shown that under the given storage conditions no
decrease of endosulfan and endosulfan-sulfate was recorded
during the first 2 months. Between 83 % and 117 % of the
applied initial concentration could be detected. After a
storage time of 3 months the recovery of alpha-endosulfan
was 44 %, of Dbeta-endosulfan 67 % and of endosulfan-
sulfate 70 %.

21 Feb 1992 (Signed)
r:
tor: 21 Feb 1992 (Signed)
sures: chromatograms of representative samples

calculated results
calculated recoveries
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Literature:

(1) H. - J. Werner, G. Klante, H. D. Merz

Hoe 002671 (Endosulfan)

Rickstandsbestimmung von Wirkstoff und Endosulfan-
sulfat in Boden, Wasser, Urin und Pflanzen sowie
von Endosulfandiol und Endosulfanlacton in Boden,
Wasser und Urin

Method AL 60/86 dated 10/12/86
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Bayrische Hauptversuchsanstalt
fir Landwirtschaft
Abteilung Ruckstandsanalytik

Enclosure 1: Figure 1

typical chromatogram

standard solution

concentr.: alpha-endosulfan 0.05 ug/ml
beta-endosulfan 0.05 pg/ml
endosulfan-sulfate 0.10 pg/ml

GC-conditions: see chapter 3.3

injected volume: 1 pl

Report No.: HVA 7/91

Date:

02.21.1992
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Bayrische Hauptversuchsanstalt
fir Landwirtschaft
Abteilung Rickstandsanalytik

Enclosure 1: Figure 2

typical chromatogram

untreated sample of soil B0O1

50 g ---> 300 ml / 150 ---> 2 ml
GC-conditions: see chapter 3.3
injected volume: 1 ul
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Report No.: HVA 7/91
Date:

02.21.1992
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Bayrische Hauptversuchsanstalt
fir Landwirtschaft
Abteilung Rickstandsanalytik

Enclosure 1: Figure 3

typical chromatogram
untreated sample of soil
spiked control-sample A003
control + 0.1 mg/kg alpha-endosulfan

+ 0.1 mg/kg beta-endosulfan

+ 0.1 mg/kg endosulfan-sulfate

50 g ---> 350 ml / 75 ml ---> 5 ml
GC-conditions: see chapter 3.3
injected volume: 1 ul

T.008%

t;: i
)%_

Report No.: HVA 7/91
Date: 02.21.1992
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Bayrische Hauptversuchsanstalt Report No.: HVA 7/91
fir Landwirtschaft Date: 02.21.1992
Abteilung Rickstandsanalytik bage 24 (31)

Enclosure 2 : Calculation of results

The calculation of residues F in the so0il 1is performed
according to following equation:

Fp x Mt x V3 X V3

Fg X T1 X W

with

F, = Peak-height of sample (cm)

F, = Peak-height of standard (cm)

M, = concentration of standard (ug/ml)
vV, = volume of solution for GC (ml)

total volume (ml)
= partly volume of V2 (ml)
W = weight of sample taken (g)

(B
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Bayrische Hauptversuchsanstalt
fir Landwirtschaft
Abteilung Rickstandsanalytik

Enclosure 3: Calculation of recoveries

The calculation of the recoveries in %
to following equations:

Fp x Mg X V1 X V)

Mf =
Mg x 100
F =
My

with

=, = Peak-height of sample (cm)
= Peak-height of standard {(cm)
= concentration of standard (ug/ml)
= volume of solution for GC (ml)
= total volume (ml)
= partly volume of V2 (ml)
=  found amount (ug)
added amount (ug)

Report No.: HVA 7/91
Date: 02.21.1992
Page 28 (31)
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