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Endosulfan — Worldwide Monitoring of Soil Dissipation

1. Objective

The objective of this worldwide monitoring program was to
investigate. the dissipation of endosulfan in secil under
various climates at locations with a known history of
intensive endosulfan use over several years.

2. Monitoring Performance

out of the many countries and crops where endosulfan is used
frequently the following sites were chosen:

hustralia - Cotteon (2 locations)
Ethiopia - Cotton

Brazil - Soybeans / Coffee

Italy - Hazelnuts (2 locations)
West-Germany - Plums

South Africa - Cotton

Netherlands - Pears

2.1 Description of the monitoring sites

2.1.1 Australia - Cotton Site A
Trial No : AUS 85 1 100

Crop : Cotton/Wheat rotation
Location : Moree, New South Wales
Size : 250 ha

Height above sea level: 200 m

S0i} characteristics:

soil depth (cm)
0-10 10-20 20-30
Clay % 48.6 45.9 46.9
5ilt % 36.7 40.5 37.86
Sand % 14.7 13.6 15.5
pH-Value 7.2 7.5 6.8
org. matter % 1.12 1.82 1.886
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The endosulfan use is documented since 1980 (see Table 1.).
Respective weather data are attached in Table 11.

2.1.2 Australia - Cotton Site B

2.

1.

3

Trial No : AUS 85 1 200

Crop : Cotton/Wheat rotation
Location :+ MNarrabri, New Socuth Wales
Size : 200 ha

Height above sea level: 212 m

80il characteristics:

soll depth {(cm)
0=-10 10-20 20~-30
Clay % 64.8 53.4 3.4
silt % 31.8 30.¢ 30.3
Sand % 3.4 16.6 16.3
pH~Value 6.9 7.4 7.5
org. matter % 1.34 1.27 1.39

The endosulfan use is documented since 1978 (see Table 2).
Respective weather data are attached in Table 12.

Ethiopia ~ Cotton

Trial No « ETH 85 T 001

Crop : Cotton

Location : } Details on the
Size i} location could

Height above sea level: ) not be obtained

Soil characteristics:

s0il depth (cm)

0-20 20-50

Clay % €7.8 64 .8
silt % 25.3 29.1
Sand % 6.9 6.1
pH-Value 6.9 7.2
org. matter % 1.22 1.12

Page 5of 77



Landwirtschaftliche Date : 08.11.1988
Entwicklungsabteilung Report-No. : LEA/RB8/008

Analytisches Laboratorium

2.

1.

5

Use of endosulfan has been recorded for 20 vears.
Unfortunately it was not possible to obtain details of
application rates and timing per year. The total amount of
endosulfan applied and the residues formed can be seen in
Table 3. Weather data were not recorded.

Brazil = Soybeans

Trial Ne : BRA 85 I 200

Crop : Soybean/Wheat rotation
Location : Assis - Sac Paulo State
Size : 150 ha

Height above sea level: 400 m

Soil characteristics:

soil depth (cm)
0-10 10-20 20-30

Clay % 38.4 46.5 54.5

Silt % 30.0 29.0 25.0

Sand % 31.6 24.5 20.5

pH-Value 4.65 4.3 4.4

org. matter % 2.71 2.28 1.30
biomass 20.7 2.0 2.7

{mg C/100 g soil)

The endosulfan use is documented since 1981 (see Table 4).
Respective weather data are attached in TPable 13.

Brazil ~ Coffee

Trial No : BRA 85 1 300

Crop t Coffee

Location : Galia ~ Sao Paulo State
Size : 200 ha

Height above sea level: 650 m
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S50il characteristics:

soil depth (cm)

g-20 20-40 40-60
Clay % 3.8 15.6 24.6
5ilt % 20.4 20.6 18.6
Sand % 75.8 63.8 56.8
pH~Value 4.5 4.05 4.05
org. matter % 1.33 0.58 0.83
biomass 3.67 4,60 1.04
(mg C/100 g soil)

The use of endosulfan is recorded since 1981. Details can be
seen in Table 5. Respective weather data are attached in
Table 14.

2.1.6 Italy - Hazelnuts Site A

Trial No : ITA 85 T 100

Crop : Hazelnuts
Location :+ Cuneo - Cravanzana
Size : 0.5 ha

Height above =ea level: 580 m
Soil characteristic:

scil depth (cm)
0-30
Clay % 23.4
Silt % 49.6
Sand % 27.0
pH-Value 3.7
org. matter % 1.71
biomass 18.87
(mg C/100 g soil)
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2.1.7 Italy -~ Hazelnuts Site B

Trial No : ITTA 85 I 200

Crop : Hazelnuts
Location : Cuneo - Cravanzana
Size : 0.5 ha

Height avobe sea level: 600 m
Scil characteristics:

501l depth (cm)
0-30
Clay % B.5
5ilt % 28.7
Sand % 62,8
pH-Value 6.8
org. matter % 1.41
biomass 34.09
(mg C/100 g so0il)

The endosulfan use at both locations is documented since
1980 (see Table 6 and 7). Respective weather data are
attached in Table 15.

2.1.8 West-~Germany — Plums

Trial KNo : DEU 86 I 100
Crop ¢ Plums
Location : 8t. Augustin -~ Niederpleis
Size : 0.2 ha
Height above sea level: 150 m
Soil characteristics:
soil depth {cm)
0-20 20~40 40-60
Clay % 11.8 5.3 16.3
Silt % 30.6 32.5 25.5
Sand % 87.4 58.2 58.2
pH~Value 6.4 5.65 4.75
org. matter % 2.88 2.32 1.22
biomass 34.5 16.3 11.4
(mg C/100 g soil)

Page 8 of 77



Landwirtschaftliche Date : (¢B.11.1988
Entwicklungsabtellung Report-No. : LEA/RS8B/008

Analytisches Laboratorium ALDZ18

The endosulfan use is documented since 1983 (see Table 8).
Respective weather data are attached in Table 16.

2.1.9 Socuth Africa - Cotton

Trial No : ZAF 85 I 100
Crop : Cotton
Location : Marble Hall
Size : not recorded

Height above sea level: 1500 m

Scil characteristics:

soil depth (cm)

0-20 20-50

Cclay % 25.2 24.3

silt % 12.9 17.0

Sand % 61.9 58.7

pH-Value 5.9 6.0

org. matter % 1.14 i.14

biomass 5.38 5.48
(mg C / 100 g soil)

Use of endosulfan is documented since 1981 (see Table 9).
Respective weather data are attached in Table 17.

2.1.10 Netherlands - Pears

Trial No : NLD 86 I 100
Crop t Pear
Location : Wtenweerde
Size : not recorded

Height above sea level: not recorded

8¢il characteristics:

soil depth (cm)
0-10 10-20 20-30C 30-40 40-50

Clay % 22.8 24.0 23.4 21.6 22.4
silt % 45.2 44,4 45,6 47.0 49.9
Sand % 32.0 31.6 31.0 31.4 27.7
pH-Value 5.0 5.5 5.5 5.5 5.4
org. matter % 1.48 1.07 1.06 1.15 0.96
biomass 24.6 17.5 18.3 16.4 15.2

{mg C g / 100 g soil)
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Use of endosulfan is recorded since 1980. Detalls can be
found in Takle 10. Weather data were not recorded.

2.2 Sampling procedure

Soil samples were taken with a proke in 10 om increments.
Depending on the physical feasability in the different
countries the sampling depth varied from 30 cm to 66 cm.
Each sample consisted of approximately 10 cores. The sample
size was 1 Kg. The soil sanples were packed in plastic
containers lined with aluminium foil, deepfrozen and sent
the the Analytical Laboratory of Hoechst AG, Frankfurt.

2.3 Sampling schedule

Due to the widespread geographical distribution of the
various locations, difficulties in obtaining samples and
transportation to Frankfurt, it was not possible to keep a
unicgque sampling schedule for all sites,

In any case the first set of samples taken at each site
consisted of two kinds:

-~ pne for residue analysis

- one for determination of the secil characteristics
The individual sampling periods per site are described
below:

2.3.1 Australia Cotton Site A AUS 85 I 100

So0il samples were taken 23 months after continuous use of
endosulfan for five years. At the first sampling, not only
regular soil samples down to 30 cm were taken but also
sediment samples at the outlet of the field after
irrigation.

2.3.2 Australia Cotton Site B AUS 85 I 200

At this site endosulfan use was recorded for 6 years
continuosly before the first samples were taken. Sampling of
soil ©-30 cm and sediment (0-10 cm at the outlet) was
performed 1 year after last application.

Regular soil samples were taken again 6 months after the

last application in 1986 in 10 cm increments down to 50 cm
depth.
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2.3.3 Bthiopia Cotton ETH 85 I 001

Soil sampling at this site was carried out after continuous
use of endosulfan for 20 years. Soll samples were taken 6
months after an endosulfan application in June 198% in 10 cm
increments down to 50 cm depth. Although details of timing
and amount of endosulfan used per year were not recorded
this site was found worth wile the investigation since it is
the location with the longest use of endosulfan in the
entire monitoring program.

2.3.4 Brazil Soybeans BRA 85 I 200

Spil samples were taken in 10 cm increments down to 60 cm
after endosulfan had been used five years from 1981 to
1985. The <first set of samples was taken 210 days after
last application. A further application was made in February
1986 followed by samplings on day 2, 60, 120 and 185 after
application.

2.3.5 Brazil Coffee BERA 85 I 300

At this site endosulfan had been used for 5 years before the
first set of samples was taken. Again the increments were 10
cm down to 60 om soil depth. The first samples were taken
330 days after the last application in 1985. After a further
endosulfan application in January 1986, soil samples were
taken 46, 98, 154 and 221 days later.

2.3.6 Italy Hazelnuts Site A ITA 85 I 100
So0il samples in 10 cm increments down to 30 cm depth were
taken after endosulfan use for 5§ years. Sampling was
performed 7 months after the last applicatien in 1985.

2.3.7 Italy Hazelnuts Site B ITA 85 I 200

At this site endosulfan was applied for & consecutive years
before soil samnples were taken. The sampling pattern was
identical to Site A.

2.3.8 West Germany Plums DEU 86 I 100
Several endosulfan applications were made over three years
before soil samples were taken down to 50 cm depth (10 cm

increments). Sampling was performed 232 days after last
application.
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2.3.9 South Africa Cotton ZAF 85 I 100

Endosulfan was used at this site in 1981, ‘82, ‘84 and 785
up to 6 times a year. Scil samples were taken 21 days after
the last application in 10 cm increments down to 40 com
depth.

2.3.10 Netherlands Pears NDL 86 I 100
This pear orchard was sprayed with endosulfan from 198C to
1986 before soil samples were taken. Going down to 50 cm
s0il depth samples were taken on day 4, 61, 120, 195 and 257
after last application.

3. Residue analysis

The analytical procedure applied to all of the samples is
described in the Analytical wmethod AL 60/86 o©f the
Analytical Laboratory, Hoechst AG, Frankfurt (M): "Hoe
002671 (Endosulfan), Residue determination in biological materials.
(H.J. Werner et. al.. 1586},

Principle of the method:

The two isomeres of the active ingredient (alpha- and beta-
Endosulfan) as well as its metabolites E-sulfate, E-~lacton
and E-diol are included in the applied method.

50 g of the laboratory soil sample were homogenized and
extracted after the addition of 70 ml of acetone by mixing
and agitating in a separation funnel for 30 min. During
filtration of the mixture the filtrate was directly poured
into 600 ml saline (40 g NaCl/l water). This extraction step
with acetone was repeated twice.

The resulting solution was extracted with 100 ml
dichloromethane by agitating for 1 nin. After phase
separation the lower organic phase was poured into a
filtration funnel which was filled with anhydrous sodium
sulfate. The extraction of the aqueous phase was repeated
twice with 50 ml of dichloromethane each. The solvent CH,Cls
was evaporated to dryness, the residue was redissclived in a
mnixture of ethyl acetate/cylohexane ( 1 + 1) and agaln
evaporated to the commencement of dryness. This step was
repeated until complete dissolved in the ethyl
acetate/cyclohexane mixture and the volume was adjusted to
25 ml.

Purification of the extracts:

2 small chromatography column was filled with glass wool, 1
g of silica gel suspended in hexane fcllowed by a 1 cm layer
of sodium sulfate and washed with hexane.
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The 5 ml aliquot of the sample extract is applied to the top
of the column followed by the addition of hexane up to a
total volume of 10 ml. Parent compounds and metabolites were
eluted with a 20 ml mixture (95 % toluene + 5 % acetone, v +
v). The eluates were concentirated to dryness and redissolved
in 2 ml1 of toluene.

Gaschromatographic guantification

Derivatization of the E-diol:

0.02 ml of the final extract (2 ml) were filled into a
reaction flask and adjusted to 0.1 ml with toluene. This
solution was subjected to silylation at 70 - 80° C for 15
min. after addition of 0.04 ®ml MSTA  (N-Methyl-N-
trimethylsilyl-trifluroroacetamide) in the sealed <flask.
After completion of the reaction the solution was adjusted
to a final volume of 1 ml.

GC-conditions:

Capillary column (Length: 30 m; i. d.: 0.32 mm; Stat. phase:
0.25 um DB-5)

on-column-injector : 45° C
Detector :  electron capture detector (2800 C)
Temperature program: Starting at 85° C (1 min.)

Temperature increase with maximal rate (ballistically) up to
2000 ¢ immediately followed by.

Temperature increase 20° C/min. up to 2209 C (remaining for
15 min.).

Temperature increase with maximal rate (ballistically) up to
2502 € (remaining for 5 min.}.

Evaluation of GC-peaks:
Peak heights of actual samples were compared with peak

heights of spiked extracts from control samples {(obtained
from non~treated plots). The lower limits of determination

are for:

o/ -Endosul fan = 0.02 mg/kg
£ -Endosulfan = 0.02 mg/Kg
Endosulfan-sulfate = 0.02 mg/kKg
Endosulfan-lacton = 0.02 mg/kg
Endosulfan-diol = 0,02 mg/kg

Recovery of the spiked control samples: between 70 % and 100%.
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4, Results and Discussion

Details of the history of endosulfan use, sampling dates and
analytical results of the various locations can be seen in
tables 1 to 10C.

Samples of all monitoring sites were analyzed for alpha,
beta and endosulfan sulfate., At five sites the further
degradation products of endosulfan, endosulfan-lacton and
endosulfan-diol were analyzed.

A summary of residues of all monitoring sites 1s attached in
table 18.

Looking at the results of this summary it can be seen that
at none of the 1locationz an accumulaticn of endosulfan
residues has taken place even after use of endosulfan over
several years. None of the sites showed anye«-Endosulfan
in the first 10 cm soil laver.f-Endosulfan was found in
trace levels just above the limit of determination (0.02
mg/kg) up to 0,06 mg/kg in the Netherlands. Endesulfan
sulfate was found up to 0.1 mg/kg at the leccations in
tropical climates. The locations under mnoderate climatic
conditions showed levels up to 0.4 ng/kg. None of the
samples analyzed for endosulfan-lacton and endosul fan—-diol
showed any detectable residues of these substances.

Although the level of endosulfan residues found was fairly
low at all locations, the tendency of a faster degradation
under warm climatic conditions is obvious. In general no
leaching of endosulfan down to deeper soil layers could be
found. Only one location in Australia (AUS85I200) showed
levels of 0.1 mg/kg of&-Endosulfan, 0,07 ng/kg of
B-Fndosulfan and 0.04 mg/kg of Endosulfan sulfate in the
soil layer of 30-40 cm. At the two locations in Australia
where additicnal sediment samples at the irrigation outlet
of the fields were taken the endosulfan levels found in
the sediment were higher than those determined in the
regular soil samples.

5. conclusion

From the results of this study it can be concluded that
Endosulfan dissipates rapidly wunder tropical climatic
conditions. Even in areas where Endosulfan 1s used
intensively over several years there is no persistence of
the active ingredient nor its metabolites. The sites were
investigated down to 60 cm soil depth. There was no evidence
for leaching. The crop or growing conditions do not seem to
influence the dissipation of Endosulfan.

Page 14 of 77



Landwirtschaftliche Date T 08.11.1588
Erntwicklungsabteilung Report-No. © LEA/RB8/008

analytisches Laboratorium Ai071%

The two sites chosen for further investigation will be
monitored and soil samples will be taken until termination
of the monitoring program.

HOECHST AKTIENGESELLSCHAFT

b Tirase L Vi

{H. Tiirmaa) {(Dr. E. Dorn)

Page 15 of 77



(¥

50°0 Zn0°n 200 > gf - 5 12131n0
%00 20°0 20°0 > s -0 FEREUETIE 1
20°0 > 20°0 > 200 > 0g - 02
2070 2470 > 200 > ce - ol
2070 > z0°o > 20°0 > Cb -0 Yiuow g2 CR 2179l
2870 yg 07
£470 #3707 01
£L°0 12 Y . T4
€470 £8°21°02
£€2°0 ge loTgl
€2°0 £8°L0760
€270 g el "ve
2570 282174
250 28 2l 60
€470 L8 L075%
£L°0 L8 L0 %0
£2°0 08721752
8470 08 21743
£2°0 OR"ZL° 40
L0 08714702
uoiney-3 |ayeyyng-3 .motcm.mx TSCpuUl- W (wa) ‘jdde 338 (aieq@) ey/ie 5%)
83 /Bw Ut sanptsay yidap ytos 433w sAug Buidwes Ijey E3Y-4]

" wmscmvwauoucw
ursopuy ‘AR 52 uepolyl "33 S§ uBpoiyj pasn 39npo.Uqd
Yo j31BI0J 1RIYM/UOIIO] ! doJty

00L [ S8 sV ¢ TON-1BLY

§YTRE3J anplsaJ pue o8n Le}nsopud Jo AJOISLH

L @1aBL

wnilojeloqe] $ayssilidieuy

FOG/RTE/YIT TON-Isoday
8861 L1780 ¢ ERE:20] BUN}1231gESBUN]¥2IMIUZ YD L] 14EYISII LMPUBT

Page [6of 77



4+

200/884/¥31
2861711780

2070 > 2070 > 20°0 > 20°0 > 26 o > 0s - 0%
260 > 2070 » ¥0°0 F41 R 207G > 0y - 0%
2070 > 2070 > 200 > 200 > 2070 > og - 02
[ U 20’0 > €070 200 > 2079 > o2 - 0t
2670 > 20°0 » £E0°0 2676 > 2070 > 6L - 0 SYiuow g 987407 L2
§4°0 98°10°01
££70 [ R4 R ¥4
£L°0 sgreliel
je14-3 juoidei-3 [33B4ING-3 .moﬁcm-Q Tsopul- ) (w2) sydde 1sey (a1eqQ) ay/ie 6Y)
By /Bw Ul s3NPisay yidap jL0§ 12138 sAsg BuLdues 8184 ayeq
H asn ugjinsopul
uBSLPUT ‘AN G2 UEPCLYL ‘33 §g uBpotul ¢ pasn 13npaad
uctiB10J IRIYMSULIFO] dodaa
Joy I &8 SNV ¢ Tof-18Ld)
By 1NSedJ SNP153l pug @sn UB}insopu3l jo AJCYSIE
T3uod | s 1qeL
wntlojescqe] SayosilAjeuy
ITON-lJoday

E38:N4]

Bunyi81qesSBUNIYIIMIUT 3UDL133BYUISII IHpUE)

Page 17 of 77



2861 ut uoriearjdde upj|nsopus ou :uoLIRIOLUY

sE70 80 00 oL - S 3sno
2970 £2°0 [} s -0 3B JUamipag
- - gz 0 oL° g 2070 0g - 0E
- - &1°0 aL'o £0°0 0z - oi
- - iy 0 2L°p 60°0 oL - 0 Jead | s8¢l ¢k
2L g2l il
2L°0 £8°26° L0
270 £810702
2470 g 10710
£L°0 1810720
£4°0 13 A A
670 08721790
670 [ B
6770 g8 ol22
2470 62710790
g0 BL721°62
£4°0 2L72L" 81
1oig-3 {uo3osei-3 |@3vyinsg-3 | “sopul. & ‘gopuz- 7 (wa) rydde 3se} {ayaq) ry/te 63)
B¥/6 Ul S3INPLSIY yidap 1108 Jaije sdAeq Buy ydues 28y a18g

g00/888/v¥31
9861 L1780

"ON-1J4Dday
2187

asn ue} |Nsopul
AN §2 depoilp ‘33 §E Wapoiyl pasn 312npo.ad
uoilBlod IBIYM/UDIIC] doao

o0z I S8 sav - TOR-1ELdY

S3|N5sd aNpls5J pue asn ue;1Nsopul jo AJD}SIH

wNLI01RI0gET] 534S LIAJEUY

Sun|i23QeSBUnYILMIUE 34d L1 14BYISII HpUET

Page 18 of 77



20°0 > 200 > $0°90 4670 6070 0s - 0%
2070 > 2070 » 200 a0 ot-o 0% - 0
20°0 > 2070 » s0°0 9470 GL™0 0g - 02
20°0 > e0"0 » s0°0 2070 2070 > g2 - ot
2070 > go’o > 80°0 £0°0 icTo > oL - 0 Syivow g $8°BEEO
2470 98 L0761
24’0 sg L ae
1et0-3 juoize-3 [23831n§-3 .movcm-\ S0pUT- {w3) ‘yjdde 3se) (aiem) By/ie 63x)
By/6w Ui sanpisay yidap 08 Jayie sAmg Bui jdueg 318y @183
: asN uB}INSCpU3
AN €2 uepoLyl 13 gE uepolyl pasn 312npodd
HO13030L4 3BIYM/UDILO] douj
002 1 58 sSn¥ ¢ TON-1BLAL

§17NsaZ anpisv+ puUB osn uwjinsopul 30 AJOISHH

wntiole oqe} $ayasilAjeuy
900/88H/¥3T 1 OK-1Joday
gg4altii"g80 ¢ 2180 Bupji83gesBunyy oMUy aydLy1eyIsidinpue’)

Page 19 of 77



{3

£0°0 2070 > 20°0 > 08 - oY
170 2070 > 20°0 » 0% - O g861
£0°0 200 > 207 ¢ > ag - 02 aung
20°0 > 20°0 > 2070 > gz - o *1ddy
170 200 > 20°0 > oy - 0 syiuou 9 SBTLLTYO yse]
BY g¢-§2
“yoidde afiesoq 19101
TUDLIEIO] B4l
1 sJdead pZ Joj pasn
jpaq Sey cJ:_..womcm
1olg-3 juoioei-3 [21e}ins-3 .mova;Q “sopud- (wa) - 1dde 3se) {(23e0) gy/ie &)
£y /Bw uL Sanpisay yadap 110§ 13148 sAegd Buiyduas s18y aleg
z asn ugsInsopul
H pasn 13anpo.dd
wollon = douj
100 § 58 Hi3 ° TOK- YR
§]1NS3I ANpLsed puUw @sn UG41nsopuy 40 AJOISILH
g 21g3e]1
wntlojesoge] SAYaslAjRUY
Q00/888/vaT :ToN-3Joday
gaal v Ted -t 2183 SunylaiqesBunyyoLAIUY AyT L 114BYDSIINpLED

Page 200l 77



2070 » 20°0 > 20°g > 2670 > 2070 » 69 ~ 0&
20°0 > 20°0 » 2070 > 2070 » 2070 > g6s - 0%
20'6 > 20°'g » 204 > 20°0 » 2070 > oy - 0%
aotg > 20°a > c0°Q > 2070 » oo > og - 02
20°n » 20°0 > 20°0 > 20°0 > 20" o > 62 - 0l
2070 » 20°0 > 20°0 207 > 2070 > et - 0 09 98" 70" 52
suRagADs 3yl Ag #bmlsAron 108 1210}
20°0 » 20 > Z20°0 > 2070 > 20670 » 09 - 0§ paluncy J0313843
200 > 20°0 > 20°0 > 2070 > 2070 > 65 - 0% Jadeudg ueg AJeuolie3s siuswdinbjg
2070 > 20°g > 2ga’c > 2070 > 2670 » o% - 0% J433em BY/] 0CE - SptEleq
2070 > 2070 > 20°0 > 260 > 20°0 > ot - 0Z uo§182tyddy
20°0 > 2070 > 2070 2070 > 20°0 > 0z - 0%
2070 > 207G > ¥0° 0 2070 22’0 » aL - o 2 98720792 §26°C 1987207 %¢
20°0 > 2070 > Z0°0 > 20°0 > 200 > 69 - 0§
2070 > 200 > c0°g > 20°0 > 2070 > 05 - 0%
200 > 2070 > 2070 > 20°0 > 2070 > oy - 0%
20°0 » 2070 > 20°C > 2070 > 26°0 > 0¢ - 02
Z0°0 > 2070 > 20°0 > 200 > 20"a > g2 - ot
20°0 > 20°0 > 20°¢ 20°0 > 2070 > Gl -0 gLz S LT LE
OBZ 0 5861 APMW
NS0 (G8SLuer
SLL70 {¥861 7289
BSE™C {58641 °390
0SE°0 (28617224
SLt°0 {186¢ 7220
1040-3 juo3idel-3 {31e4105-3 .mo_u.._m-% TSO0PU3- (wa) ‘dde 3sey {21eQ) LUVAL -3 b
By /8 Ul sanpisay yidap 1jtes Jaije sdeqg Bu i ydues E3Y:1) aieq
: @SN uejnNsopuyl
13 4§ uepolyyg pasn ioNpoJd
UoLlel0d 3EAYM [/ ueaqAog : doug
002 1 58 vig : CON-1B1JL
S3)NSa.J aBNpisad PUE 88N UW4 |NSOPUT 40 AJOISLH
FIERETNY
mnilalelogqet saydstilAjeuy
200/994/¥3] t oN-la0day
eust "Ll 80 ¢ 3184 Buny lalgesBunyyIMiug SYd i1 eyasis (Hpug

Page 21 of 77



A4D218

Page 2201 77

eeTe > 2070 > 200 > 20°0 > ¢ > 09 - 0%
2070 > a0 > 20790 > 2o o > 2070 > 0s - 0%
2070 > 207G > 2070 > 2070 > 2670 > oy - 0t
2070 > 2070 > <070 > 2070 > 260 > 0g - 02
2070 > 2070 > 2370 » 20°0 > 2070 > gz - 0k
e0 0 > 2670 > 2070 > c0'g > 2070 » oL - 0 sel 98" 8078
¢0’n > 2070 > 2070 > 2070 > 2079 > a9 - 0§
c0" g > ico > 2070 > 20°a > 206 > o5 - 07
coa > 2070 > 20°0 > <0°0 > 2ot > 0% - 0%
20°0 > 0 > 2070 » 200 > 20°¢ > 0t - 02
2¢0'g > 20°0 > 200 > 200 > 2070 > 0z - ¢l
2070 > 2070 > 2070 > 20°¢ > 20°0 > oL - ¢ oz} 8790 %2 €250 98720 ¥
10}G-3 juoi2ey-3 |231e}1ns-3 | *sopu3- ‘sopu3- ¥ [{ED] *1dde 3se)] ta1e0) ey/1e X1
63 /60 ul sanpisay yydap jio0§ Ja33u sAag Bu ydwes ERY-F] ayeq
H asn uelinsopu3
39 ¢f uEpDiIyl pasn 1anpoJd
uollwiod isaym / usaghos : doug
002 ! 59 VEd ¢ ‘ON-1E U]

5311BaJ INpPisad DUG S5h uBjinsopuy $0 AJO3ISUH

“Juos R 3qel

WRL103e10ge] SAYIS|IARUY

Q00/834/v3T 1TON-1rodsy

a6l "80 - areQ Bunyi831gesbun3D IMIU] AYDL}13EYSIIIRpUE]



<00 > 20°Q0 > Z0°0 > 2079 > 2074 > 09 - 0§
207D » Z0°0 » 2070 > 2070 > 20°0 > 0s - 0%
2070 » 20°0 > 2070 > 2070 > 20°0 > 0% - 0¢F
2070 > 2070 > P I VI 20°a > g o > 0g - o8
2070 > 2070 > 20°0 > 200 > ¢c'o > oz - 0i
20°0G > Z0°g » 20°0 > 20°0G > 200 > gL -0 856 98w 8e
W g X w 4y Buyseds a3sl
w&Ow I3J1 23}}02 hﬂ F4 0g UW&W)DU 1108
20" > 290G > 2070 > 2a0 > 20°0 » a9 - 05 paiuncw Jo3dedl
2070 > Z0°0 > 2070 > 20°0 > 2079 > 0s - 0% QO¥Ll 0guny paziwely :iusudinbyj
2070 > 200 > 2070 > 20°0 > zo'o > 0y - 0% s33eM BY/) DOE T S1ieiag
2070 > 2070 > 2070 > 2070 » 2070 > og - 02 uciieotddy
20°0 > 260 > 2670 > 20°0 > 2gg > gz - 0l
20 g > 2B 0 > s0°0 20°0 > Qg > oL -0 9y 98§07 L0 $25°0 (9871002
2070 > 2070 > 20°0 > 2070 > 20°0 > g9 - 0§
260 > 200 > 2070 > 2070 > 2079 > 95 - 0y
é070 > 2070 > z20°0 » en g > 2a0°g » g% - 0%
20°0 > 20'Q » 207G > 20°0 > 200 > 0¢ - 02
2070 > 2070 > 2070 > 070 > 20’0 > gz - ol
2070 > 2070 > QL°0 00 > ecatag > gt -0 1133 SBT2L°0%
5¢5°0 86l "uer
§28°0 8417220
52570 4861 994
2570 £86i"22g
c25°0 £H41 Tuer
G287 0 2861 "99a
g2s°0 Z86lgqad
52670 841 "uerp
2570 Lg4icuep
101q-3 |uo19e1-3 |a3esins-3 [-sopus.ff |- sopu3-x (ua) -jade 3se] | (s38Q) | By/ie BY)
By/Bwu uy sanpisay yidap 1Los 49348 sArg Buy joues ERREY 23eQ

20G/894/¥3a1 1ToN-320day

ge61 711780 *

218

33 §g umpoLyl
234401
00§ 1 g@ vud

3sn upjinsopul
pasn 19Npodd
doay

"ON-)1®)dL

§7j651 5Rpsed pue asn usyinsopdd 30 AJGIELH

ENCER

wniJojesoge) sayssilidleuy

Buny:23qesSBUNYYIIMIUT YD1 11JBYDS1L LAPUET

Page 23 of 77



40778

2070 > 2070 » 2070 > 20°Q > 2070 > 0y - 0%
2070 > 2070 > 20°0 > 2o’o > 2070 » G5 - O%
20°0 > 070 > 2070 > 20°0 > 2070 > o7 - 0t
20°0 > 070 > &0 o > 2e'e > 20°0 > og - 02
2070 > 60 > 2070 » Zg'p > Zno > 0z - 0L
20°0 > o> 2070 > 20°0 > 2070 > oL -0 1zge 987 80" 6
0D > 2070 > 2070 » 20°¢ > 2070 > 09 - 0§
26 o > 2070 > 200 > 20’0 > 2070 > 0s - 0¥
6o > <070 > 2670 > 20D > Z0"o > 0y - 0%
a6tg > FA1 A 200 > 20°0 > 2an'e > 0f - 02
20g > 2070 > 200 > 20°0 > 207G > 02 - 0L
20740 > 2070 > 2070 > 20'p » 2070 > ot - 0 Y64 9879052 g25'0C (98710702
j01g-3 {woisr1-3 |eieyns-3 .woﬁcm-mx *30pUl- W (wal s1dde 1se3 (@320 ey/ie 6%}
By /Bw uiL Sanplsay yidap 1108 Ja1je sAeg Bu{ jdues 818y ajeq
: 3sn uepiinsopul
93 GE UBpOiM] pasn :anpoJd
@400 dosd
00€ | &8 ¥¥8 TON-YELIL
§ijnses anplssd puw asn Uejinsopul 0 AJDISEHH
ECCEIEAEIC TN
Wwntiejeioqe] Sayasiildeuy
200/884/¥31 :on-3s0day
8961 11780 ¢ 18Q Buny{2IgeRSBUNATIMINT FYD LI FEYISII LHpURT

Page 24 of 77



Bi0218

61 uL uoriedcidde uej|nsopus ON TUOLIRIOULY

by/ba uy sanpisay

- - 200> 20°0> 207 0> ¢ - 02
- - 60°0 20°0 207 0> 0z - 01
- - v 00 20°0> 0T - 0 syjuow / G221 %0
9°1 GRET  AeW
971 g1 "Jady
971 £as1 Aoy
g1 £861 "4dy
9°1 2961 Aey
9°1 2861 ~ady
971 1861 Aep
g1 1861 " 4dy
971 0861 AeW
G 1 0861 "4dy
(010-3 | ucyoe-3 | 83es (-3 | “sopul- ¢ | “sopui- M {wd) " pdde 1se| (a1eq) Y/ |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yadap |10% 48140 SAR( Buy |dues 1Py 31eq

gO0/88Y/Y3IT
8861 " 11750

S |Nsay anpLsSay pue s uej(nsopul jo A403SiH 19 2(qel

:coN-yJoday
218Q

1350 URyLNSOpul
J3 Gt uepotyl

1nupazey :
00T I 68 ViI

pPasn 10npo.ud

doun
TON [Rt4l

wniLdolelogey $34asLiA1BUY

BunyiaigesbunIyYoLMIU] BYIi11peyISIIINpUE]

Page 25 of 77



g
.

A4

207 0>

- - S0°0

2070
207 0>
AV

20°0>
e’ 0>
Z0 0>

syjuow 4

68721790

W0 W0 W0 W0 WD 0w W w0

4 a4 w s e s s aa
e e B B B e e B A e e B B

G86T AeW
GRAT "Jdy
86T AeW
pee1 -udy
€861 Aew
£a61 "J4dy
2861 Ael
78671 "Jdy
1861 ABN
1861 “udy
0861 A®W
pRET ~udy

u012eY-3 | 8184(NS-3

“sopui- ®

By/bw uL sanpisad

(wd)
yadsp | 10S

“idde 3se|
43140 sAe(

{@3eQ) ey/ |

Bui |dueg 210y aieg

goG/884/v3N

33 GE Uepojyl
1 [2Z8H

002 1 S8 Vi1

S |NSay anpisay pue asQ ueL|NSOpul 30 Au0ISiH 1/ 21qel

gBEL LI TRO ¢

traoN-3J0day

2180

18sn uey[Nsopul
: pasn 13npodd
: douan
: TON (EBidl

WnLin3lelogey §3Yas11A1eUY

Bun) 21gesBUN YD IMILT BUD L 113BYDE1) [HpueT

ge 26 of 77

Pag



2870
[V
2o-e
2070
2070

2070
20°0
20790
2070
<070

¥ ¥ ¥V V¥
U2 L

200 > 20°0
20°0 > 2070
[4101] 2070
60°0 e
L2°0 F{i s

L A

2670
2070
2070
FAAR
2070

Y ¥ YV VY

0s
ik
0%
174
131

}40 unJd o1 jaA
- oY 8101s5|d BuiApads
- 0 B y3jin apeu
- 02 ERELIR-FYRE-LIRT. 1%
- 0t
-0 (314 98 L0762
2907 LL
98760708
58 50754
§8°60° %0
Yg°90° %2
78 650° 91
¥8°950°L0
§8740° 10
€8°90°¢1
9507
£8°50°01
£8°50°50

oOOoOCRDODOoDOoCoDOoO

L et Sl Rl

10:0-3 {uo3iael-3

ajeins-3 .movcm.m%
By /6w Ui sanplsoy

- sopui- 0

(w2) *1dde 1se) (a1eqQ) (%) s1eq

yida

B 1105 123148 SARQ Su L (dwes E3Y-3 * yddy

goG/28U/¥37
ggst T L B0

cgN-3dodoy
3180

asn ug)insopusl

33 §f uepolyp pasn ionpoJd
sSkNy4 : dous]
0oL 1 98 n3g ¢ TOH-1RLISL

§31N554 *NpLsad pue e5h Uejjnsopul 3o AJO3ISiH

g 919e1

wRLioleI0gET S3YISLIA)euY

Bunylalgesbunyyainiug SLI1)14RYISIIIHPURY

Page 27 of 77



2070 20°0 > 2oo » g% - 0%
- - £E0°0 z20°¢ > 2070 > og - 02
- - §0°0 070 > 20°0 » a2 - ot
- - £0°C 20°0 > 200 > gL - 8 sAeq 1z 4: 24 4]

5470 cgTLl e

R S8 E0°¢0

gl SB 207 %L

STl 871092

0L S8 L0761

o S8°10°BO

s L 42 £0°01

571 %R7E0°ED

Sl sB 20752

[“R ! %8 2078}

gL y8720°%0

0"l %97 L0°8¢

oL 28720742

ol 28720781

0"l 28°20°80

07y 28710792

0°i 287 L0°9L

0°i 28T Lo 60

04 (3240 ¥4

1o1g-3 |uoidey-3 |e31ej)ns-3 |-sopuz- 57| ~sopui- ¥ qua) -jdde 3se} (#3BQ) ey /St
By /8w Uy senpisay urydap yL0% J3348 sdeg Sut jdues ajey ajeq

200/884¥/v37
2861 " L1780

ToN-3J0day
2183

OW SF UBPOLY)
uo13B30d sBag ‘supsg usadn ‘uollel

004 I S8 4¥Z

: asn ue}|nsopuy

pasn 1onpodd
doJn
ELERLE T

F1)ASeJ anplsed pUd @sn LB} INSopUl JO AJOISLH

& @198]

wniJolesoge] S2ydsilAjeuy

BunialgesBuniyaimiul aydt 11EYIE1) (HpUB)

Page 28 of 77



200 = 2’0 » 20°p > 2070 > 2070 > 6 - 0%
enta > Z0°0 > %0°0 2070 > 2070 > o7 - 0%
2070 > Z0'0 > 2070 2070 > 2070 > 0 - 02
2070 > 2070 > 6070 £0°0 2070 0z - 0t
2o*o > £0°0 a¥ o cl'o 80" 0 oL - 0 4 $8° 90762
L0 [986| sunr
L'o |sesL Ainr
(] 56t AW
(1] 5864 " Jdy
gL SBSL T JdY
S0 y86t " Idy
5L°0 £89618ny
s1°0 5961 4dv
SL°o Z861 " udy
SL'0 1851 udy
S1°0 0861 *1dy
1o14g-3 |uo3de]-3 |a3eiins-3 ‘monCN‘M\ TSopuI- G (o} <ydde 3se; (338(Q) (%) a3|qQ
By /Bw Uy sanplsay yidap yjlos 48148 sAeg Buljdursg 1By *yddy

B0OG/BRE/VIT
FeéL L1 8]

“DN-3}Joday
31805

218014t ‘(71010 I3ULK "1IUL) OW Uepelyl ‘dM Qg uepolyl
sdaeagd
00L L $8 10N

4

ash uejinsopug

pash }Inpo.d
doig
TON-1ELA]

3111594 eNpIsad pue asn ueyj|nsopldl jo Kloisiy

D1 2198t

wntioieioge] SaylsiiAeuy

Bunyjaigesbun]y31MIul B4yI | 1315BYISII LAPUE]

Page 29 of 77



200/8BY/VET
3864 "4} 80

2070 > 2e'n > zZo'6 > 20°c > 20670 > 05 - 0%
20°G > ¢0’o > 20'¢ » 207G > 20°C > 0% - 0t
20°0 » 2070 > 20'g » 2geta > enteg > 0y - 62
2070 » 20 g > 20790 20670 > 207¢g > 02 - 0!
2070 > co g > 2070 2670 > eo g > oL - @ L6l 2B L0730
20°0 » Ze'g > 2090 20790 > 20°g » 0g - Gy
Q70 > eag > 20 o c0°0 > catg > o - 0%
20°C > 2070 > £0°0 €070 > £0°C » 0¢ - &2
200 > Zo'g > LL™g %0°0 20°0 > 0g - o1
20°0 > 2070 65°0 €170 Za°g > gL - 0 o2zl 9g°0i 22
e0to > 200 = 2nto > 2070 > e’y > as - 0%
20°0 > 20 g > 2070 2070 > 207D > 0y - 0Of
2070 > £0°0 > 200 e o > 20 > 0g - 02
2070 > 20790 > %070 2o g > 2070 > 6z - 0l
2070 > 20°0 > ££°0 B0°0 2070 > 6y -0 19 98 BO"62
jold-3 [uoioei-3 {eie))ns-3 [-sopul- fff| “sopu3- p () *jdde 3ise) (aieq) (%) a18q
By /Bw UL sanpisay yidap 1108 Jalje sAeg | Butjduss 218y * 1ddy
: ash ue})nsopu3z
FiIBCIUY "{]§01EJOULN "10UL) DR UBPOLYL “dM QG uRpoiyl : pasn 12npoJd
si884 [+ 1 We]
00L 1 98 10N * TON-1ELL)
S11Nssd aNpisad pUue 850 uejinsopuy jo AJOISLH
EECCERGTSERT- 1N
EJ_LDumLOﬂm._ mwzuwwux._mr_c.
rroN-YJ0day
3180 5Un}191GesBUNIYDIMIUT BUSL14BLTISIILINPUET

Page 300of 77



20°0 > 20°0 2070 > Z0°0 > 05 - 0%
20°0 > 62°0 2070 o0 > oy - 0%
2070 > 20’0 2tto > Zn°g > gg - D&
2070 > |pazAieus 070 £0'0 200 > gz - 0l
2070 > jou 2270 9070 20°0 > gL -0 452 28780720
101Q-3 |ucaoel-3 |83941n5-3 .woucm-m\ Tsopu3- YW (w3} -1dde 1sw (@10} (%) a1eQ
By /6w Uy Sanptssy yidap tpies Jaile sAeqg Bu | jdues @1ey *1ddy
H 3sn uBjNSEpUY
3380 UL '(1101BJIULN "1UL) OW UBPOIYL "dH 0§ WepOtyl * pasn 1INpodd
sigad : doug
00L [ 92 74N : TON-1BLd}
§I1N$9] sNPlsed puw esn uejjnsepul o Adgisiy
TUoT 0 21qel
wrtlolelogqe} SayssiiAjeuy
R00/888/v31 1 -ON-1J0day

2861 L1780

2180

Bun 1231GesBuUNyY31MIUT 3YI 1 114BUISIILNPUST

Page 31 of 77



200/8848/¥31
9861 L1780

troN-1Jdodoy

#1840

|_
0°LL5 0 LEL s702L S 50y 07 L8Y 57558 y?I0)
fabelaay
gLl vy Yy &% 8 7521 J3quwalsq
9% %6 $7gh 070 a9 [ ¥4 19quiaAoN
iy Y04 %01 5°91 62 G %S 18qo31o0
k4! L9 5799 34 '8 870 1dag
08 vE ST%E 00 sl 9491 3snbny
68 1€ 1€ S0 ¥4 2°9l Ay
(131 £S GTZs € 92 2y aunpe
070 £01 §°204 1l a8 §T6% Aep
62 V] g01 00 g-o 9°g 144dy
is gt ki i AN 0°0 ?7E YaieW
8y §76y 0°0 8s £ 9%e AJeniqad
00 S A5L 69 §TELL 05 9 1y Adqenuep
pi W} LiWE LY i i URY
11BjuLey Yiejutey 1iejuley yj18juLey jiBguLey 1jeguley
SRS 1L v 861 £ 861 2861 Legsl 0861 yauow

00L 1 §8 SNY OK Jeldi - 32J40W UDLIBDOT JO} BIRQ JS2UIE3M

$3)N%94 aNplsed pue asn Uwy|NsopUl 30 AJOISLYH

wniiciesnge $3ysstlAjeuy

funy81gesBun] ¥ IMIUT B L 13 4RYDISIIINDUBT

Page 32 of 77



FOG/8BH/¥IT ITON-1d0day
g86L Ll 80 ¢ R4

2'95¢ g 41 %7698 5-81 & L1y 96l v 599 9°9L 18101

Jabeiaay

- - F.As-11 0°6¢ gLy PR T [ 6792 922 6792 JequIIRg

L2 & i FAS 1 2 22 g6 %-0z 97 i £°482 9°58 9702 Jagquason

?°8% L7814 B7ES 578l 108 7.3 g gl hUge 5781 A3 £ 61 43Q0120

%78 B EL 0T0¢ Bzl 2 sy VAN Y 9¢ 9 5l 861 g9l “idasg

g2°2¢ L AR XY Yt $°24 [ 54 0 17l 2°8 B"6 3snbBny

- - ¢ EEL B & 78 £ G 84 476 2° %5 vl Aynp

L A4 901 979 921 8°92 6704 9°1 g0l 2°BS 501 aunp

5 6 9i g0 [ LI 2.3 [- 343 9rgl 9yl 8789 £°S5L Aoy

g o2 5788 i £ gl 966 9 1% 9 E 9 6% gl 202 1+idy

§°8l 6°¢2 9 9z 2 ee 29l A 4 AT 6°22 0 9-¢g2 yalen

2601 1°92 | %021 | &gz | vec £o2z | vax i°%2 9722 | 4742 | Aseniqay

921 iz leee | gz | vt | 675z | 0796 2722 27 6752 Adenusp
L Jo iy Jo [t ] Jo W Jo wi Jo
1194 ‘duail 11e} “duy ) 1184 “duww | 11934 ‘duwzi| }ie) ~dwsj
~uley | sbeaaay} -uley | abedaay! -uiey | aBedsaay| -uiey | aBeaaAay|] -uley | abelaay

5861 %86l cg86i 2861 [ YIuon
ODN 1 mm SNY ©N ._m_mr_._. - mLﬂNLLNZ :Dn—umuon—. LD% NUWD Jdayleam
g1 8yge]

wniloleloge} SaydsilAleuY

Buny 1931qEsSBUNIYIIRMILT 8YIL]34BYISIIINPpUET

Page 33 of 77



ALD7 18

w |
| Leao]
AR S Tz |6°€STT 6°E¢ G671 €2 19°¢1/1 €€ P vIIT 6702 /3beuaany
091 6 22 KN6¥e 2 ve §icd 6°6¢ |L 88¢ 2 ¥d [£7e81 612 taquadaq
8 E01 08¢ 509 T°9¢ |E€°891 t°62 |5 8BI 1792 |L79.1 g 2¢ 4ADQUIAON
§°£9 227 19721 1"/ [0 ¢t 86 17121 §°€2 67991 £ ve B voZ 6761 483Q0130
CRR A ¢ 1¢ £ it 0°€E2 v 8 02 8728 9761 [0°LE N A I 2°0¢ |+3quwairdasg
07991 P ¥l 1875 p £ lS°E9 9°B1 0 2°22 19799 §° 12 2 £°81 1snbny
¥ B2 g 41 [5°2¢ D02 579§ A A L £°12 B 94 9°'0¢ @Bl L°G1 Aynp
070 781 |5 v FT6T D0 g 0¢ 10¢ STLT 15T k2E 76T 07601 21 aunp
$I61 0 0¢ | 8dg 7201 A [ G 4 £ 272 612 Z°2¢ 48 E'0¢ 1 t'0¢ Aey
5§11 L7¥2 1081 G°£d {5706 5722 86 S #2 (9725 0" €2 1§ 6¢1 6°0¢ Ltady
6" 88¢ 697 B sl L792 |5°0LE 0"8Z 461 €762 07941 $ 92 978§ 1 Yodey
0°91¢ 0" i2 L wtl 9792 T IZ1 2°'B2 19°f£¢E1 6792 18786 6792 5709 9 be AARNAGD 4
0°L6¢ §°8¢ |976ET £ b2 57E6T 1°82 §°2pE v 92 67202 £°6Z 67ZSGT 7N A Kaenuep
wus UO uii UO Wi UQ Wi UO HIEH Jo UO
freg | tdwaj < yyey | "dway | piey | ~dwal | rtes | “dway }orres | dwsi | pred | cdway
~uiey {9brasay buiey labeouasay [~urey |sbesaay |~urey abeuaaay l-urey [pbeusaay |~urey |[abeaaay UlUOW
9g671 sg61 t8el £E8e6Tl 2861 1861
Piels o|ney oes - I1SSY UOLIR20T 'pOZISBYNE :TON UEPOLYL SO} €1IW] JayjEan
£l sigel
W LJOJBIOQET] S3YUISLIARUY
200/884/¥aT ITON-1ioday
8861711 R0 s180 Bunj (31QESBUN)ADIMIUT BYIL]148251] [HpUBT

Page 34 of 77



!

Boaoy g

| |
| [e10l
$ 0921 - S E9T1T 27 b2 |novel - DSY6T - DoLzit 9 0e /ebeaany
g p¢ed - G L0d 9762 |9 v v ve 0D6LZ - a7 967 2 t2 49Qquadag
0 0gl 2°G2 0601 G862 9°6E¢ v G 0921 - 0911 6t 42QUAa3ACN
08y g9 0704 §°62 008 0792 P66 8272 6t 812 |5 vEl 802 4840120
5726 6712 1S 9% Tt e 0 1El T°22 n°£8¢ 961 07 be £ ot 0 zz 4aqualdog
07991 £°91 g dt £722 0N7E6 g0 0°0 P 1 o te ¢t 0! ¢ 61 3snfiny
082 g°61 {541 9°81 D01 v 12 {091 P 12 IDTL9 26T 0748 g F1 Lpap
00 6702 0Pl €81 I0°¢C 912 010 S 21 |0 g8t P61 0001 L7651 aunp
$° 811 2 22 06! 1°1¢ [0 v 1°¢€2 0 °0<¢t £'néd 0" g P02 00 LT6T Aol
(A 5§92 W0 L0 1°%2 15726 §¢22 0Iv1 - 0D Eg D12 57911 761 [tady
G'81F 1762 (07911 2°%2 008 3°G62 0 EO1 - 0" 91¢ p'ged 5 t9 6 12 [oA8K
g pol €767 07 vot FANY AR VR4 6 (¢ 0 06¢ - 098¢ 0'vZ 571§ L Ed Aaenage 4
181 §°9¢ 088z 0°6¢ D007 P id BSTE - H 887 1€ {8 18¢ 9722 Aaenuep
Hi Jo Wil Jo g Jo w Jo il Yo wu Jo
Ley dway 184 “dway WL cdway pLed dwsy Li%3 Cdwa | RS “dwa |
~urey labeaaay j-uLey aBeuaaay |-uipy |obeusay |~uLey BbEeaary [~uley afiedary (-utey [abeuaany YIUoy
98461 G861 7861 £86 1 <861 16861
8115 0)Ned ows - @ijen uCLIED0T ‘QOEIGBYNE :CON UBpPOLyL Joj BIEQ Jayjeam
7L 31qe1
writloleloqe SayasilAjBuUyY
20G/884/¥IT T ON-1Joday
926111780 ¢ 2180 BUNY 123QESEUN}AD IMIUT BYI | 1148251 | HpURT

Page 35 of 77



P8

~

s
£

ALO

300/284/¥37
8861117 RO

< 209 (IR 9°20% L7EL B sBY e Fl - - 19301
Jfabraany
- N 9ie L°e 0°158 §70 %9 £ 0°25 51 Faquasa(
- - 9 E2 99 [ ] [ 3 £T 46 84 - Y Faquaicy
0 92 9%l 0°G 2 Zi 2 9e 2 %t ¥ 90t rEl 77 %S £°EL Jeqolzo
0°g2 802 2°9% 591 g:ol gl 0°0 g 0e - “ "1dasg
(th] 6722 8752 I ¥4 0°5 6°22 2 8l 5702 - - snbiny
0°ag a8 e 00 B7L2 9'9 D-ie 2’1 L2792 - - Ainp
B 6 [ 114 7 0% 5761 9°80L 5L 56 AR YA - - sunf
27501 1 zTone 7721 2Ly 679l 0% 7 8t 5766 £LE ARp
878 52t 8 6% g 0l 958 faarat 9788 g'2i R 9Ll YL 114dy
0°tg 79 96 4% [Aray3 674 [P Z°8 778L Lol y2den
[1I £l VAR N 8L 0o L°2 9 26l [ 4 - - Adandgad
021 0'g - 0°%% vy [V [ 0’ 8g L0 - - AlBnuer
Ly Jgo ww Jo ww 3o W 3o W 3
1y83 sdwal| 1324 ‘dwat{ 1ie4 “dwal] e ‘dwali  yie; “dwag
-urey afiedany| -utey abudanyg] -uiey abpJaAy| -uley abedary| -uled E1-1-RELA
s861 78561 cg6t 2861 Lg6 L YIUuoH
ooz [ S8 W11 oN 1®i2) puR po| [ S8 WLI ON }8LJ1 - asun?g UoL1B20T] Jo) EiRQ JSYIRIM
51 21981
WNiJe3EL0qe] $8Y3ISLIAIBUY
roN-1Jdoday
3180 BumyigigqesBunyyoiMiug 84ySL114EBYISIJIHPURTY

Page 36 of 77



ALOZTB

oLl L6 0°G&% 06 L EE? 870l gL6n FAN S} £°525 8 0L jel0)
Jaberaay
9745 $°% ¥ 9 §°¢ #7585 [-28 5767 [ STEL &€ Jaquadag
FA 1) £ 67 KL g9 (O 13 0°6 £°gl [ i°gg ®'e dsquascy
0o ve 974l 9?7 09t FA 7] £el L'zl g ¢t 8762 6711 J9G90320
F A3 2741 ey 9 9 962 g 41 ¥z g4l 97 4s %9l *idaes
£ g2 5761 L°%Y 3811 gy 06l 521 22 9795 -1} 1snbny
g-62 561 g7t g79i 2°2s L7LL 6768 FAN Y- &°¢2 £°02 Aynr
102 381 9y L°9i 9 0% 0 vl 592 78l §T8s £°21 sunp
LT "Gk ¥t 2701 8782 L7l 9706 L7 &L 876% L% Asy
£784 675 [ A {8 Wy 22 L°9% v ol 0°62 L°L 11Jdv
b8l e - 98y g'0 LTk [ 899 6’9 T4 £°9 YolRi
0749 £7L £°92 L - FARY §7¢ 76 g1 478 £°F AJBnaqay
2 1% £ 2°19 £°E - L74d 175 2’85 29 4798 9'Q - Adenuer
[ Jo ww Jg W P Uhe Jo i Jg
ey ~disa ) HA LY “dita } 11e4 “dwa | e} “dws ) 11e; dEa g
“UiBY sfieiaay] -uiey 26piany] -uipy sbRJaAY: -ULGY abudaay| -uiey E1-TSE2Y'
986 s 861 (- £Eg61l 2861 LUIUCH

F06/984/931 ToN-3dloday
g84LLLTRO ¢ a1eg

GOL 1 9g N3a :"oN YEES) - ullisnBny 1S UOLIEJ0Y J0) BIEBQ JIYlEaM

Buny101QESBUM ¥ 1M3UT 2YD L) 14BYISII LHPUB]

wnilojeloqel] SayasiIAjeuy

91 @198l

Page 37 of 77



[t

-

10% BEY oBE 1830L

fabetaAay

2% 139 k73 Jaquaoaqg

28 k743 oy %) 1agquaBAaN

%8 119 4 LY 13q032Q0

02 0 8 (11 *idas

0 9% 1] isnbny

0 0 o Ane

0 0 1} aunp

8S 0 1} [1] Aap

0 0 0 0 3 1ady

94 0L 1} 6% Yaiey

5§l 0 0 8% Adlenigag

LLl 1% £t z8 Assnuep
B Ja s Jg 7] Jo ww 3 Lt Jg
1184 “dwe | Jied “digs ) 1184 rdmaf LY ~dusa | 1184 “dwaf
-uiey abelaay] -urey Bwiaay| -uimy afeisay] -uiLey IEeJIIAV] -uLey afeJdoAy

861l g &L £ 861l 2861 L 8él YauoK

R0G/344/¥37 LON-1I0doH
286111780 ¢ a18g

DOL I €8 49Z :"ON 1¥1J41 ~ }1BH @|¢JJER UWOLIED0 JO) BRIBQ JBYIjHap

Ll 31G%L

wnllejeioge} SaudsLiAjeuy

Bunyia1gesBun]ad1Miul 3431 1138Y251d (npue)

Page 38 of 77



AsD2718

*SAn[PA AIMOL 40 SINPLSAA OU pamoys pazh|euR suaakep {10S 43dalp LY «

200> 22°0 90'0 | 20°0> 6 g8'8 9 SJ4ead | 00TI98G7N
200> 20°0> L2°0 20°0 |20°0> L £°9 £ sunld | 001198730
070 ¢0 0> 12070 L 9°9 9 Sinu|azel | 0NZIGBYLI
o 0 F0°0 | 20°0> L 5§ § 530U | 2ZeH § DOTESRYILI
£E0°0 070> | 207 0> 1 5/ § uo03303 { pOTISEdYY
200> 20°0> c0'0> | 2070> | 207°0> 1 £°9 9 394400 ] ONETSRYHY
200> 20°0> 2BT0> | 2070> [ 2070 9 ¢'e 9 sueagqAos | pN2I68YVYY
IR 20°0> | 207 0> 9 1 0e 40130] | I00ISBHLS
0 o> 20°0» 8O0 €00 | 2070 9 v'6 L u033107 | 00Z148SNY
00> 00> £n'0 20°0> | 2070> 9 5721 9 u03103] | NATISASNY
[010~3 | u032e-3 | 2e4(nS-3 ¢ 3- 4 | 3 » | (sujuow) (ey/ie by)
uoileny dde
x43fe| 1105 3Se| 4314P abesoq 3sn uel|nsopul 4o
wo o1-0 a4y ul By/Bw up sonpisay pasde| awij fe1o} sapafl JO 'OpN dou) Kdzunod

S331S PULJAOTLUOW [LB 40 S9npLSay uejinsopul Jo Adewung :gy a|qel

g00/R8%/V¥31
@861 L R0

ItoN-1Jed3y

3180

wnlolesogeT] SayasllAjeuy

BunjiaigesBuniyzimiug 8yl 34EYISII MpUE]

Page 39 of 77



Landwirtschaftliiche Date : 08.11.1988
Entwicklilungsabteilung Report-No. : LEA/R88/008

A40718

Analytisches Laboratorium

Study Title

Endosulfan (Hoe 002671)
Worldwide monitoring of soil Dissipation

Author(s)

H. Tiirmaa, Dr. E. Dorn

Report completed on

25.02.19388

Performing Laboratory

Hoechst Aktiengesellschaft
Analytisches Laboratorium
Postfach 80 03 20
6230 Frankfurt am Main 80

Laboratory Proiject D

Page 40 of 77



Landwirtschaftliche Date : 0B,11.1888
Entwicklungsabteilung Report-No. : LEA/RB88/008

analytisches Laboratorium

A40218

This report contains the unpublished results of
research conducted by HOECHST AXKTIENGESELLSCHAFT.
These results may not be published, either wholly
or in part, or reviewed or guoted in any other
publication without the authorization of the
company .

Page 41 of 77



Landwirtschaftliche Date : 08.11.1988
Entwicklungsabteilung Report-do. © LEA/RE8/008

(5] End
analytisches Laboratorium K407 1E

Endosul fan - Worldwide Monitoring of Soil Dissipation

1. Obiective

The objective of this worldwide monitoring program was to
investigate the dissipaticon of endosulfarn in soil under
various climates at leocations with a Xnown history of
intensive endogulfan use over several years.

2. Monitoring Performance

out of the many countries and crops where endosulfan is used
frequently the following sites were chosen:

hustralia - Cotton (2 locations)
Ethiopia - Cotton

Brazil - Soybeans / Coffee

Italy - Hazelnuts (2 locations)
West-Germany - Plums

South Africa - Cotton

Netherlands - Pears

2.1 Description of the monitoring sites

2.1.1 Australia - Cotton Site A

Trial No : AUS 85 I 100

Crop ; Cotton/Wheat rotation
Location : Moree, New South Wales
Size : 250 ha

Height above sea level; 200 m

Soil characteristics:

s0il depth {cm)
0-10 10-20 20-30
clay % 48.6 45.9 46.9
5ilt % 36.7 40.5 37.6
Sand % 14.7 13.6 15.5
pH~-Value 7.2 7.5 6.8
org. matter % 1.12 1.82 1.86
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The endosulfan use is documented since 1980 (see Table 1.).
Respective weather data are attached in Table 11.

.1.2 Australia -~ Cotton Site B

Trial No : AUS 85 1 200

Crop : Cotton/Wheat rotation
Location : Narrabri, New South Wales
Size : 200 ha

Height above sea level: 212 m

Soil characteristics:

seoll depth (cm)
0-10 10-20 20-30
Clay % 64.8 53.4 53.4
silt % 31.8 30.0 30.3
Sand % 3.4 16.6 16.3
pH~-Value 6.9 7.4 7.5
org. matter % 1.34 1.27 1.39

The endosulfan use is documented since 1978 (see Tablie 2}.
Respective weather data are attached in Table 12.

.1.2 Ethiopia - Cotton

Trial No : ETH 85 I 001

Crop : Cotton

Location : ) Details on the
Size : )} location could

Height above sea level: ) not be obtained

Scil characteristics:

s01l depth {cm)

G-20 20-50

Clay % 67.8 64.8
Silt % 25.3 29.1
Sand % 6.9 6.1
pH-Value 6.9 7.2
org. matter % 1.22 1.12
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Use of endosulfan has been recorded for 20 years.
Unfortunately it was not possible to obtain details of
application rates and timing per year. The total amount of
endosulfan applied and the residues formed can be seen in
Table 3. Weather data were not recorded.

2.1.4 Brazll = Soybeans

Trial No ¢« BRA 85 I 200

Crop : Sovbean/Wheat rotation
Location : Assis - Sao Paulo State
Size : 150 ha

Height above sea level: 400 n

Soil characteristics:

s0il depth (cm)

0-10 10-20 20-30
Clay % 38.4 46.5 54.5
8ilt % 30.0 29.0 25.0
Sand % 31.6 24.5 20.5
pH-Value 4.65 4.3 4.4
org. matter % 2.71 2.28 1.30
biomass 20.7 2.0 2.7
(mg C/100 g soil)

The endosulfan use is documented since 1981 (see Table 4).
Respective weather data are attached in Table 13.

2.1.5 Brazil - Coffee

Trial No : BRA 85 1 300

Crop : Coffee

Location + Galia - Sao Paulo State
Size ¢ 200 ha

Height above sea level: 650 m
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S8cil characteristics:

s0il depth (cm)

0-20 20-40 40-60
Clay % 3.8 15.6 24.6
Silt % 20.4 20.6 18.6
sand % 75.8 63.8 56.8
pH~Value 4.5 4.05 4.05
org. matter % 1.33 0.58 .83
biomass 3.67 4.60 1.04
(mg C/100 g so0il)

The use of endosulfan ls recorded since 1981. Details can be
seen in Table 5. Respective weather data are attached in

Table 14.
.1.6 Italy - Hazelnuts Site A
Trial No : ITA 85 I 100
Crop : Hazelnuts
Lacation : Cuneo - Cravanzana
Size : D.5 ha

Height above sea level: 580 m
Soil characteristic:

scil depth (cm)
0~30
Clay % 23.4
5ilt % 49.6
Sand % 27.0
pH-Vaiue 3.7
org. matter % 1.71
biomass 18.87
fmg C/100 g soil)
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Italy — Hazelnuts Site B
Trial No : ITA 85 I 200
Crop : Hazelnuts
TLocation : Cuneo - Cravanzana
Size : 0.5 ha
Height avobe sea level: 600 m
Svil characteristics:
scil depth (com)
¢-30
Clay % 8.5
Silt % 28.7
Sand % 62.8
pH-Value 6.8
org. matter 3% 1.41
biomass 34.09

2.1.8

(mg C/100 g soil)

The endosulfan use at both locations is documented since

1980 (see Table 6 and 7). Respective weather data are
attached in Table 15.
West-Germany - Plums
Trial No : DEU 86 I 100
Crop : Plums
Location : 5t., Augustin - Niederpleils
Size : 0.2 ha
Height above sea level: 150 m
Soil characteristics:
soil depth (cm)
0-20 20-40 40-60C
Clay % 11.8 9.3 16.3
silt % 30.6 32.5 25.5
Sand % 87.4 58.2 58.2
pH-Value 6.4 5.65 4.78
org. matter % 2.86 2.32 1.22
biomass 34.5 16,3 11.4
(mg C/100 g soil)
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The endosulfan use is documented since 1983 (see Table 8).
Respective weather data are attached in Table 16.

2.1.9 South Africa - Cotton

Trial No : ZAF 85 I 100
Crop : Cotton
Location : Marble Hall
Size : not recorded

Height above sea level: 1500 m

801l characteristics:

soil depth (cm)
0-20 20-50

Clay % 25.2 24.3
Siit % 12.9 17.0
Sand % 61.9 58.7
pH-Value 5.9 6.0
org. matter % 1.14 1.14
biomass 5.38 5.48
(mg C / 100 g soil)

Use of endosulfan is documented since 1981 (see Table 9).
Respective weather data are attached in Table 17.

2.1.10 Netheriands - Pears

Trial Ko : NLD 86 I 100
Crop : Pear
Lecation : Wtenweerde
Size : not recorded

Height above sea level: not recorded

Soil characteristics:

soil depth (cm)
0-10 10-20¢ 20-30 30=-40 40-50C

Clay % 22.8 24,0 23.4 21.6 22.4
siit % 45.2 44 .4 45.6 47.0 45.9
Sand % 32.0 321.6 31.¢ 31.4 27.7
pH-Value 5.0 5.5 5.8 5.8 5.4
org. matter % 1.48 1.07 1.06 1.15 0.96
biomass 24.6 17.5 18.3 16.4 15.2

(mg C g/ 100 g soil)
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Use of endosulfan is recorded since 1980. Detalls can be
found in Table 10. Weather data were not recorded.

2.2 Sampling procedure

Soil samples were taken with a probe in 10 cm increments.
Depending on the physical feasability in the different
countries the sampling depth varied from 30 cm to 60 cm.
Each sample consisted of approximately 10 cores. The sample
size was 1 kg. The sopil samples were packed in plastic
containers lined with aluminium folil, deepfrozen and sent
the the Analytical Laboratory cof Hoechst AG, Frankfurt.

2.3 Sampling schedule

Due to the widespread geographical distribution of the
various locations, difficulties in obtaining samples and
transportation to Frankfurt, it was not possible to keep a
unique sampling schedule for all sites.

In any case the first set of samples taken at each site
consisted of two kinds:

- one for residue analysis

~ one for determination of the soil characteristics
The individual sampling periods per site are described
below:

2.3.1 Australia Cotton Site A AUS 85 I 100

Soil s=amples were taken 23 months after continuous use of
endosulfan for five years. At the first sampling, not only
regular =o0il samples down to 30 cm were taken but also
sediment samples at the outlet of the field after
irrigation.

2.3.2 Australia Cotton Site B AUS 85 I 200

At this site endosulfan use was recorded for 6 Yyears
continuosly before the first samples were taken. Sampling of
soil 0-30 cm and sediment (0~10 c¢m at the outlet) was
performed 1 year after last application.

Regular soil samples were taken again € months after the

last application in 1986 in 10 cm increments down to 50 cm
depth.
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2.3.3 Ethiopia Cotton ETH 85 I 001

Soil sampling at this site was carried out after continuous
use of endesulfan for 206 years. Sclil samples were taken 6
months after an endosulfan application in June 1985 in 10 cm
increments down to 50 cm depth. Although details of timing
and amount of endosulfan used per year were not recorded
this site was found worth wile the investigation since it is
the location with the longest use of endosulfan in the
entire monitoring program.

3%}

.3.4 Brazil Soybeans BRA 85 I 200

Scil samples were taken in 10 cm increments down to 60 cm
after endosulfan had been used five years from 1981 to
1985. The first set of samples was taken 210 days after
last application. A further application was made in February
1986 followed by samplings on day 2, 60, 120 and 185 after
application.

2.3,5 Brazil Coffee BRA 85 I 3400

At this site endosulfan had been used for 5 years before the
first set of samples was taken. Again the increments were 10
cm down to 60 cm soil depth. The first samples were taken
330 days after the last application in 1985. After a further
endosulfan application in January 1986, scil samples were
taken 46, 98, 154 and 221 days later.

2.3.6 Italy Hazelnuts Site A ITA 85 I 100
Soil samples in 10 cm increments down to 30 cm depth were
taken after endosuifan use for § vyears. Sampling was
performed 7 months after the last application in 1985.

2.3.7 Italy Hazelnuts Site B ITA 85 I 200
At this site endosulfan was applied for 6 consecutive years
before soil samples were taken. The sampling pattern was
identical to Site A.

2.3.8 West Germany Pluns DEU 86 I 100
Several endosulfan applications were made over three years
before soil samples were taken down to 50 cm depth (10 cm

increments). Sampling was performed 232 days after last
application.

Page 49 of 77



Landwirtschaftliche Date : 08.11.1988

Entwicklungsabteilung rReport-No. : LEA/RB88/C08
i ~ A4021
Analytisches Laboratorium Le
2.3.9 South Africa Cotton ZAF 85 I 100

Endosulfan was used at this site in 1981, ‘82, ‘84 and ‘85
up to 6 times a year. Scil sanples were taken 21 days after
the last application in 10 om increments down to 40 cm
depth.

2.3.10 KNetherlands Pears NDL 86 I 100
This pear orchard was sprayed with endosulfan from 1980 to
1986 before soll samples were taken. Going down toe 50 cm
soil depth samples were taken on day 4, 61, 120, 195 and 257
after last application.

3. Residue analysis

The analytlcal procedure applied te all of the samples is
described in the Analytical method AL 60/86 of the
analytical Laboratory, Hoechst AG, Frankfurt (M): "Hoe
002671 (Endosulfan), Residue determination in biological materials,
(H.J. YWerner et. al.. 1586).

Principle of the method:

The two isomeres of the active ingredient (alpha- and beta-
Endosulfan) as well as its metabolites E~sulfate, E-lacton
and E-diol are included in the applied method.

50 g of the laboratory soil sample were homoqenlzed and
extracted after the addition of 70 ml of acetone by mixing
and agitating in a separation funnel for 30 min. During
filtration of the mixture the filtrate was directly poured
into 600 ml saline (40 g NaCl/l water). This extraction step
with acetone was repeated twice.

The resulting solution was extracted with 100 ml
dichloromethane by agitating for 1 min. After phase
separation the lower organic phase was poured into a
filtration funnel which was filled with anhydrous sodium
sulfate., The extraction of the agueous phase was repeated
twice with 50 ml of dichloromethane each. The solvent CH3Cly
was evaporated to dryness, the residue was redissolved in a
nixture of ethyl acetate/cylohexane ( 1 + 1) and again
evaporated to the commencement of dryness. This step was
repeated until conplete dissolved in the ethyl
acetate/cyclohexane mixture and the volume was adjusted to
25 ml.

Purification of the extracts:

A small chromatography column was filled with glass wocl, 1
g of silica gel suspended in hexane followed by a 1 cm 1ayer
of sodium sulfate and washed with hexane,
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The 5 ml aliquot of the sample extract is applied to the top
of the column fcllowed by the addition of hexane up tc a
total volume of 10 ml. Parent compounds and metabolites were
eluted with a 20 ml mixture (95 % toluene + 5 % acetone, v +
v). The eluates were concentrated to dryness and redissolved
in 2 ml of teoluene.

Caschromatoegraphic guantification

pDerivatization of the E-diol:

0.02 ml of the final extract (2 ml) were filled intc =&
reaction flask and adjusted to 0.1 rl with toluene. This
solution was subjected to silylation at 70 - 80% C for 1i5
min, after addition of 0.04 ml MSTA {N-Methyl-N-
trimethylsilyl-trifluroroacetamide) 1in the sealed flask.
After completion of the reaction the solution was adjusted
to a final volume of 1 ml.

GC~conditions:

Capillary column (Length: 30 m; i. d.: 0.32 mm; Stat. phase:
G.25 um DB-5)

on-column-injector : 459 C
Detector : electron capture detector (280° C)
Temperature program: Starting at 85° ¢ (1 min.)

Temperature increase with maximal rate (ballistically) up to
2009 ¢ immediately followed by.

Temperature increase 20° C/min. up to 2209 C (remaining for
15 min.}.

Temperature increase with maximal rate (ballistically) up to
250° C (remaining for 5 min.}.

Evaluation of GC-peaks:
Peak heights of actual samples were compared with peak

heights of spiked extracts from control samples {(obtained
from non-treated plots). The lower limits of determination

are for:

o -Endosul fan = 0.02 mg/kg
(3 -Endosulfan = 0.02 mg/kg
Endosulfan-sulfate = 0,02 mg/Rg
Endosulfan-lacton = 0.02 mg/Kg
Endosulfan-diol = 0.02 mg/kg

Recovery of the spiked control samples: between 70 % and 100%.

Page 31 of 77



Landwirtschaftliche Date : (08.11.1988
Entwicklungsabtelilung Report-~No., : LEA/RB8,/008

Analytisches Laboratoriun A40718

Results and Discussion

Details of the history of endosulfan use, sampling dates and
analytical results of the various locations can be seen in
tables 1 to 10.

Samples of all monitoring sites were analyzed for alpha,

beta and endosulfan sulfate. At five sites the further
degradation products of endosulfan, endosulfan-lacton and
endosul fan-diol were analyzed.

A summary of residues of all monitoring sites is attached in
table 18.

Looking at the results of this summary it can be seen that
at none of the 1lccationg an accumulation of endesulfan
residues has taken place even after use of endosulfan over
several vyears. None of the sites showed anya(-Endosulfan
in the first 10 cm soil layer.f -Endosulfan was found in
trace levels Jjust above the limit of determination (0.02
mg/kg) up te 0,06 mg/kg in the Netherlands. Endosulfan
sulfate was found up to 0.1 mg/kg at the Ilccations in
tropical climates. The locations under moderate climatic
conditions showed levels up to 0.4 ng/kg. None of the
samples analyzed for endosulfan-lacton and endosul fan-dicl
showed any detectable residues of these substances.

Although the level of endosulfan residues found was fairly
low at all locations, the tendency of a faster degradatiocn
under warm climatic conditions is obvicus. In general no
leaching of endosulfan down to deeper soil layers could Dbe
found. Only one location in Australia (AUS85I200) showed
levels of 0.1 mg/kg ofd-Endosulfan, 0,07 mg/kg of
B-Endosulfan and 0.04 mg/kg of Endosulfan sulfate in the
soil layer of 30-40 cm. At the two locations in Australia
where additional sediment samples at the irrigation outlet
of the fields were taken the endosulfan levels found in
the sediment were higher than those determined 1in the
regular soll samples.

Cconclusion

From the results of this study it can be concluded that
Endosulfan dissipates rapidly under tropical climatic
conditions. Even in areas where Endosulfan 1is used
intensively over several years there 1is no persistence of
the active ingredient nor its metabolites. The sites were
investigated down to 60 cm soil depth. There was no evidence
for leaching. The crop or growing conditions do not seem to
influence the dissipation of Endosulfan.
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The twe sites chosen for further investigation will be

monitored and soil samples will be taken until termination
of the monitoring program.
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