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1.

2.

CHEMICAL: Common name:

Triphenyltin hydroxide

Chemical name:

Triphenyltin hydroxide

Trade name(s):

Du-Ter, Duter, Haitin, Phenostat-H, Suzu H, TPTH, TPTOH,
Triple Tin, Tubotln

'Structure.

?,@ L

Formulations:

47.5% WP, 19.7% F1C, 40% FIC

Phys1ca1/Chem1ca1 propert1es

Molecular formula: C18H1505n.

Molecular weight: 367.

Physical state: Crystalline.

Melting point: 118-120°C.

Stability: Subject to dehydration at elevated
temperatures.

Solubility: Practically insoluble in water; moderately

soluble in most organic solvents.

TEST MATERIAL:

See individual studies.

STUDY/ACTION TYPE:

Addendum to the Triphenyltin hydroxide Registration Standard.

STUDY IDENTIF ICATION:

The following studies are new éubmittals:

Burkle, W.L. and U. Rutz., 1985, Hoe 029664-14-C (TPTH), residues in
rotational crops sown 30 days after treatment of the soil at an applica-
tion rate of 330 g ai/ha. Prepared by Hoechst Aktiengesellschaft,
Frankfurt, Germany, and submitted by American Hoechst Corporation,

" Somerville, NJ. Acc. No. 260854, Reference 6.
P s NS
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Gildemeister, H. 1985. Hoe 029664-14C leaching study. Prepared by
Hoechst Aktiengesellschaft, Frankfurt, Germany, and submitted by
Amertcan Hoechst Corporation, Somerville, NJ. Acc. No. 260854,
Reference 5, ' N

Gildemeister, H. and P. Grundschottel. 1985. Hoe 029664-14C photo-
degradation studies in water. Report No. (B)242/85. Prepared by
Hoechst Aktiengesellschaft, Frankfurt, Germany, and submitted by

American Hoechst Corporation, Somerville, NJ. Acc. No. 260854,
Reference 2. ST

Gildemeister, H. and H. Sochor. 1985. Hoe 029664-14C, aerobic soil
metabolism study with the fungicide triphenyltin hydroxide (TPTH).

Report No. (B)227/85. Prepared by Hoechst Aktiengesellschaft, Frank-
furt, Germany, and submitted by American Hoechst Corporation, Somerville,
NJ. Acc. No. 260854, Reference 3. _

Gildemeister, H., W.L. Burkle, and H. Sochor. 1985, Anaerobic soil

metabolism study with the fungicide. Report No. (B)221/85. Prepared

by Hoechst Aktiengesellschaft, Frankfurt, Germany, and submitted by

American Hoechst Corporation, Somerville, NJ. Acc. No. 260854.

Reference 4. O
MRrRjip ¢ ' : :
{ Gildemeister, H., K. Kunzler, and B. Haberkorn. 1985. Hoe 029664-14C
56001 1o photodeygradation studies on soil. Report No. (B)160/85. Prepared by
/St b0 ' Hoechst Aktiengesellischaft, Frankfurt, Germany, and submitted by American

, Hoechst Corporation, Somerville, NJ. Acc. No. 260854. Reference 1.

White, S.M. 1985. Terrestrial soil dissipation of triphenyltin hy-
droxide residue applied to sugar beets in Minnesota and peanuts in
Georgia. Including Soil residue dissipation of LX 124-09, and Tri-
phenyltin hydroxide field dissipation study in peanuts. Prepared by
Agri-Growth Research, Inc., Hollandale, MN, Southern Agricultural
/§§V§3 Research, Inc., Donalsonville, GA, and Tegeris Laboratories, Temple
Hills, MD. Submitted by W.R. Landis Associates, Inc., Valdasta, GA.
~Acc. No. 261019. ' :

White, S.M. 1987a. Terrestrial soil dissipation of triphenyltin hy-
droxide residue applied to peanuts in Georgia. Prepared by Southern
Agricultural Research, Inc., Donalsonville, GA; and Tegeris Labora-
tories, Temple Hills, MD. Submitted by W.R. Landis Associates, Inc.,
Valdasta, GA. Acc. No. 401065-01. »

White, S.M. 1987b. Terrestrial soil dissipation of triphenyltin hy-
droxide residue applied to sugar beets in Minnesota. Prepared by Agri-
Growth Research, Inc., Hollandale, MN; and Tegeris Laboratories, Tem-
ple Hills, MD. Submitted by W.R. Landis Associates, Inc., Valdasta,
GA. Acc. No. 401065-02. : .

5. REVIEWED BY: |
A. Reiter Signature: (lﬂZaA«/ﬁ}:Faﬁzﬁgk-
Chemist - .
EAB/HED/OPP . Date: DEC T 1087
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APPROVED BY:

Emil Regelman Signature:

Supervisory Chemist : DEC/ 9 lo87

Review Section #3, EAB/HED/OPP Date:

CONCLUSTONS &

The following envirommental fate requirements have been met to date:
hydrolysis studies, aerobic and anaerobic soil metabolism studies, and,

.leachinq and adsorption/desorption studies.,

The following study requ1rements have not been satlsfled for the
reasons cited:

a) Photodeqradatlon in Water - test substance not canpletely dis-
solved and material balances incomplete; inappropriate analytical
methodology; incamplete characterization of the metabolic products;

lack of buffered test solutions; other minor omissions listed below in

reporting of nrocedural data.

b) Photodegradation on Soil - in both experiments the reported material
balances were incamplete; more than one sampling interval is needed to
establish a pattern of decline for both the parent and its metabolites.

c) Terrestrial Field Dissipation - The field dissipation data are not
acceptable, because less than maximum (permissible) label rate was ap-
plied. At the Minnescta site, only 0.3 1lb ai/A was used, and at the
Georgia site, 7.6 oz ai/A were applied. For peanuts, maximum label use

‘rate can exceed 2 1lb ai/A. Sugar beet label rate application can exceed

1 1b ai/A.

In the Minnesota field dissipation study, parent TPTH residues in sugar .
beet plots ranged fram 0.04 to 0.10 in the 0- to 5-cm soil layer. Par-
ent residues were not detected in the lower soil layers. The degradate
diphenyltin dihydroxide was detected in the 0- to 5-cm soil layer of

bare ground plots at 0.07 ppm. 'Ihe estimated half-life was approximately
21 days.

Data fram the Georgia field dissipation study showed that half-lives
were between 3 and 7 days in both the peanut and bare ground plots.
Parent residues in the 0~ to 5-cm soil layer of both the pearut and
bare qound plots ranged from 0.05 to 0.13 ppm; parent was not detected
at the (lower) 5- to 10—~ and 10~ to 15-cm depths. No degradate residues
were reported at the Georgia site. -

d) Confined Accumulation Studies on Rotational Crops - These studies
are incanplete because they were not conducted at the maximum number of
permissible treatments. These data support a 30-day rotation interval
for TPTH when only a single application is made at 3.8 oz ai/a.

e) Flsh Ricaccumulation - No data were received for this addendum.

Finally, other studies may be requ1red (e.g., reentry, long-tem field ‘75
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dissipation Studles etc.) based umon the results of the aforec1ted in-
caomplete studies.

RECOMMENDATIONS :

The environmental fate requ1rements for TPTH hawve not been satis-
fied.

a) Photodegradation in Water - This study must be repeated using a’
buffered solution and in a vessel that minimizes adsorption of the

parent TPTH compound (e.g., Teflon or polycarbonate vessel). The
canment s made by Dynamac reqarding reporting of results and ana—
lytical methodology must be taken into consideration when a new study

Areport is prepared.

b) Photodegradation on Soil -~ This study must be repeated to achieve a
reasonable material balance (>90% to <110%) with sufficient sampling
intervals to establish a pattern of degradation for the parent

ard its degradation product(s)

c) Terrestrial Field Dissipation - These studies must be repeated at
maximum label rates, giving full meteorological data, analytical

methodology, and characterlzatmn of re51dues fram all 51tes.v

d) Confined Accumulation Studles on Rotatlonal Crops -

e) Accumulation in Fish - A blueq111 study may have been submitted for
this addendum. The PM has been contacted, and if ancther copy is
received by EAB, it will be reviewed ASAP.

To support maximum label rates, the study must be repeated using the
maximum number of permissible applications at the maximum application
rate. :

BACKGROUND:

A. Introduction

Seven envirommental fate studies were submitted by American Hoechst
Corporation on TPTH in response to the Registration Standard of 9/30/84
and are reviewed in this report:

1) Degradation. and photodegradation in water,
2) Degradation and photodegradation in soil,
3) Aerobic soil metabolism, ’

4) Anaerobic soil metabolism,

' 5) Leaching and adsorption/desorption studies,

6) Terrestrial field dissipation studies,
7) Confined accumulation studies on rotational crops.

In addition, the registrant requested (EAB #70844) an explanation of
why we stipulated a 12-fold higher. application rate for the confined

e
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10.

11.

12..

accunulation in rctational cron study (Acc. No. 263970). . (This has
been verbally answered by John Jordan of EAB in a telecon from the
registrant earlier this summer.)

R.

Directions for llse

 Triphenyltin hydroxide is a nonsystemic, protectant, foliar fuﬁgi—

cide registered for use on carrots, pecans, peanuts, potatoes, and
sugar beets. Triphenyltin hydroxide is also registered for use on

“tobacco and as an industrial preservative, but “is no longer market-=

ed for these uses. Of the total domestic triphenyltin hydroxide
usage, 82% is applied to pecans. Application rates range from

0.06 to 0.71'1b ai/A. There are no multiple active ingredient
products containing triphenyltin hydroxide. Single active ingredi-
ent formmulations of triphenyltin hydroxide consist of 47.5% WP,

and 19.7 and 40% F1C. These formulations may be applied using
either ground equipment or aircraft. Applicators need not be cer-
tified or under the direct supervision of applicators certified to
apply triphenyltin hydroxide. Y

DISCUSSION OF INDIVIDUAL TESTS OR STUDIES:

See attached reviews of individual studies.

COMPLETION OF ONE-LINER:

CBI APPENDIX: -

The data reviewed here are considered company-confidential by the
registrant and must be treated as such.
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INTRODUCTION

- Triphenyltin hydroxide is a nonsystemic, protectant, foliar fungicide registered
for use on carrots, pecans, peanuts, potatoes, and sugar beets. Triphenyltin
hydroxide is also reyistered for use on tobacco and as an industrial preserva-
tive, but is no longer marketed for these uses. Of the total domestic triphenyl -
tin hydroxide usaye, 82% is applied to pecans. Application rates range from
0.06 to U.71 1b ai/A. There are no multiple active ingredient products contain-
ing triphenyltin hydroxide. Single active ingredient formulations of triphenyl-
tin hydroxide consist of 47.5% WP, and 19.7 and 40% F1C. These formulations

may be appiied using either ground equipment or aircraft. Applicators need not
be certified or under the direct supervision of applicators certified to apply
triphenyltin hydroxide. ~ : : : C



DATA EVALUATION RECORD PAGE 1 OF 7

CASE GS -- TRIPHENYLTIN HYDROXIDE STUbY 1 PM 21

CHEM 080813 - Triphenyltin hydroxide |
BRANCH EAB DISC --

FORMULATION 00 - ACTIVE INGREDIENT

FICHE/MASTER ID No MRID CONTENT CAT o1 -

Gildemeister, H. and P. Grundschottel. 1985. Hoe 029664-14C photodegrada-
tion studies in water. Report No. (B)242/85. Prepared by Hoechst Aktien-
gesellschaft, Frankfurt, Germany, and submitted by American Hoechst Corpora-
“tion, Somerville, NJ. Acc. No. 260854, Reference 2. oo

—-----—--—------—---—----—-------—-------—-—--—---—--é-----——-—-—--——-------
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REVIEWED BY: L. Binari
TITLE: Staff Scientist
ORG: Dynamac Corp., Rockviile, MD
TEL: 468-2500 : \
APPROVED BY: A. Reiter
TITLE: Chemist
ORG: EAB/HED/OPP
TEL: 557-7709

SIGNATURE : @%Wg_@@:%,o : | DATE: [EC "f|987

CONCLUS IONS:

Degradation - Photodegradation in Water

This study is unacceptable because the test substance was not completely
in solution and material balances were incomplete. In addition, this
study would not fulfill EPA Data Requirements for Registering Pesticides
because inappropriate analytical methodology was used, not all degradates
comprising »10% of the applied radioactivity were characterized, the

test solutions were not buffered, the intensity of the artificial light
source was not reported, the intensity and wavelength distribution of

the artificial light source were not compared to natural sunlight, and
the incubation temperature of the dark control was not specified.

MATERIALS AND METHODS:

Phenyl-labeled [14C]triphenyltin hydroxide (radiochemical purity 98.5%,
specific activity 22.62 mCi/g, Hoechst AG) in methanol was added at
3.9 ppm to distilled water; the final concentration of the cosolvent
was <0.5%. The irradiated solution was incubated in a photoreactor

-1-
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equipped with a mercury vapor lamp (TQ 150 Z3, Original Hanau Quarz-
lampen GmbH) having a total output of 33.8 W between 297 and 579 nm.
The spectral energy distribution of the lamp is presented in Table 1.
Duran glass enclosing the lamp was used to filter out wavelengths

<290 nm; the UV permeability of the Duran glass is presented in

Figure 1. The irradiated solution was maiptained at 25 +1°C and
attached to a gas collection system (air flow rate unspecified) having
three successive traps (Figure 2). As a control, a sample of the test
solution was placed in a flask and incubated in the dark. Samples of
the irradiated solution and gas trap solutions were taken at 0, 1, 2,
4, 8, 24,-48, 96, 144, and 192 hours posttreatment, The dark contro1
so]ut1on was sampled at 24 and 96 hours posttreatment

Total radicactivity in the test solutions and gas trap solutions was
quantified by LSC. The presence of water-soluble volatile degradates
(which were not removed by the air passed through the solution) was
determined by evaporating an aliquot of the test-solution to dryness,
‘quantifying the amount of radioactivity in the rema1n1ng residue by
LSC, and comparing the amount of radioactivity found in the residue to
that present in the test solution prior to evaporation. Samples of the
test solutions were also analyzed by TLC on silica gel plates developed
in toluene:ethyl acetate:acetic acid:water (50:50:1:0.5), Radioactive
areas were located and quantified with a TLC-1inear analyzer, then
identified by comparison to reference standards.

REPORTED RESULTS:

The half-1ife of triphenyltin hydroxide was 48-96 hours in distilled
water irradiated with artificial 1ight; the calculated half-life was

95 hours (Table 2), At 192 hours posttreatment, parent triphenyltin
hydroxide accounted for 24,2% of the applied radioactivity. Monophenyl-
tin, diphenyltin, and tetraphenyltin compounds accounted for 15.8, 6.7,
and 1.7% of the applied, respectively. In addition, 12.8% of the ap-
plied was recovered at 192 hours posttreatment by rinsing the photo-
reactor vessel; parent triphenyltin hydroxide accounted for the majority
of the recovered radioactivity (~94% of the recovered; 12% of the
applied). '

Triphenyltin hydroxide anrd mbnopheny]tin compounds accounted for 77.1
and 7.7% of the applied radioactivity, respectively, after 96 hours in
the dark control,

DISCUSSION:

1. Material balances were incomplete; up to 32.7% of the applied radio-
activity was unaccounted for,

2. A1l of the parent material was not in solution. At study termination
(192 hours posttreatment), the registrant determined that ~13% of the
applied radioactivity had adsorbed to the photoreactor vesselfand parent
triphenyltin hydroxide comprised ~94% of this radiocactivity.

3. An inapprbpriate TLC solvent system was utilized., The primary degradate,
monophenyltin compound, did not migrate in the solvent system used, and

-2-
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the registrant did not show that other polar degradates were not present
at the origin of the TLC plates.

The registrant proposed that the soluble voTat11es (which accounted for
up to 17.6% of the applied) were comprised of benzene; however, no data
were ptresented to support th1s conclusion, :

The test solutions were not buffered,

The.intensity of the artificial 1ight source was not reported; only
the total energy output (in Watts) was reported. ‘

The intensity and wavelength distribution of the light source were not
compared to natural sunlight,

The incubation temperature of the dark control was not specified.

It was not specified if the reference standards were cochromatographed
w1th the samples and how they were v1sua11zed :
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Table 1. Spectral energy distribution of mercury vapor lamp (TQ 150 23,
O0rfiginal Hanau Quarzlampen GmbH) filtered through Duran glass.

Wavelength | Radiated énergy | Molar quanta
(nm) f (Watts) per hour x 103
297 | 0.2 2
32 | 0.5 | 5

313 2a ' 20
326 - 05 - 5
334 - 0. - 4

. 340 | | 0.5 . | 5
346 ' 13 P 14
361 | 2.5 | 27
366 , P 5.8 - 64

390 | 0.4 - | 5
405/08 ' 1.9 2
436 _ 4.4 58
467 0.5 ' 7
480 1.5 21
492 , 0.3 | | 4
508 1.9 29
546 45 74
577/79 : 4.6 - 80

Total Watts | 3.8 e
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Tahle 2. Distribution of radioactivity (% of the applied) in distilled water treated with phenyl-labeled [13C]-
triphenyltin hydroxide (radiochemical purity 98.5%) at 3.9 ppm.

Aqueous . 14¢q Volatiles
Sampling i ' (ethanolamineé: (diethylene Reactor Total
interval Monophenyl= - Diphenyl~ ~ Tetraphenyl methanol - glycol vessel [14¢]
(hours)  TPTHA tind - tinC . tin Volatilesd solution) solution) wash: recovered
Irradiated
0 85.8 2.0 NDe ND ND - - - 87.7
1 2.3 3.2 ND ND 3.2 - 0.03 0,03 - 88.8
2 75.5 5.2 ND ND 3.9 0.03 0,03 -— 84,7
3 78.0 1.9 ND ND 1.9 0.03 7 0.03 - - 81,9
] 76 .4 0.7 0.5 ND 7.3 0.05 0.05 - 85,0
24 71.8 2.4 2.2 ND 7.5 0.12 ‘ 0.16 - 84.2
a8 60.2 2.9 2.6 . ND 17.6 | 0,39 0.30 .- 84.0
96 41.8 12 .4 5.5 2.7 7.1 1.25 0.55 - 71.2
144 ?? .4 18.2 3.9 2.0 17,2 2 .65 0.87 - 67.3
192 24,2 15.8 6.7 1.7 14.1 4,02 ,1.17 12.8 80.6
Dark control
24 f4,4 2.5 1.2 . 2.2 0.3 <0,01 <0,01 .-t 70.6
96 77.1 7.7 1.9

. ND 1.9 <0,01 <0.01 3.5 92.1

[

Triphenyltin hydroxide.

b The Qefarence standard used for comparison was phenyltin trichloride.
C The reference standard uégd for comparison was diphenyltin dichloride.
d Proposed hy the registrant to be benzene,

® Not detected; the detection limit was not specified.

(¢



DATA EVALUATION RECORD -~ PAGE 1 OF 7

CASE GS == TR IPHENYLTIN HYDROXIDE STUDY 2 PM 21

CHEM 080813 : Tr1pheny1t1n hydroxide o
BRANCH EAB DISC --

FORMULATION 00 - ACTIVE INGREDIENT

FICHE/MASTER ID No MRID CONTENT CAT 01

- Gildemeister, 'H., K. Kunzler, and B. Haberkorn. 1985. Hoe 029664- 14C photo- -
degradation studies on soil. Report No. (B)160/85. Prepared by Hoechst
Aktiengesellschaft, Frankfurt, Germany, and submitted by American Hoechst
Corporation, Somerville, NJ. Acc. No. 260854. Reference 1.

B ---—----------------—------—-----------—----—---------—----------——---——---—
-------—-------------———-------—---——---------—--—-----————--——----—----——-.

REVIEWED BY: L. Binari S
© TITLE: Staff Scientist -
ORG: Dynamac Corp., Rockv1l]e MD
TEL: 468-2500 ,
APPROVED BY: A. Reiter
TITLE: Chemist
ORG: EAB/HED/OQPP
TEL: 557-7709

SIGNATURE : . - - TE:
WE}W RS 7 1087

CONCLUSIONS:

Degradation - Photodegradation on Soil

This study is unacceptable because: Experiment 1 - material balances

were incomplete (up to 35% of the applied was unaccounted for); and
Experiment 2 - the sampling protocol was inadequate (one sampling
interval) and the material balance was incomplete (~16% of the .

applied was unaccounted for). .In addition, this study would not fulfill
EPA Data Requirements for Registering Pesticides because both experiments
failed to accurately establish a pattern of decline of parent triphenyltin
hydroxide and patterns of formation and decline of its degradates.

MATERIALS AND METHODS:

Experiment 1

A slurry of sieved (250 um) silt loam soil (7.2% sand, 70.4% silt,
22.4% clay, 1.6% organic matter, pH 6.4, CEC 21.3 meq/luu g{ and water
was spread on glass plates and a1r-dr1ed. Pheny] -labeled [ C]tripheny]-

- | | {1



tin hydroxide (radiochemical purity 98,7%, specific activity 8.3 mCi/g,
Hoechst AG) in methanol was applied (0.228 mg/p]ate) to the soil and
dried under red 1ight. The test samples wetre placed in a quartz glass
hox and 1rrad1ated in a photoreactor (Original Hanau Suntest accelerated
exposure machine, Hanau Quarzlampen GmbH) equipped with a xenon burner
emitting 1ight of 820 W/mé intensity between 300 and 830 nm., The xenon
burner was surrounded by reflective mirrors to divert infra-red radia-
tion from the test samples, a quartz glass dish, and an ultra-violet
glass filter to eliminate radiation below 290 nm (Figure 1). The spec~-
tral energy distribution of the xenon burner as compared to global
radiation is presented in Figure 2. The quartz glass box containing
the test samples was attached to a gas collection system (air-flow rate
unspecified) having an ethylene glycol trap for volatiles and a carbo-
sorb trap for CO2 (Figure 3); however, the air flow was interrupted
twice for 14 hours each time. As a control, a similarly prepared sam=-

. ple was maintained in darkness. Irradiated soil was sampled after O,

2, 4, 8, 16, 32, and 45 hours of irradiation (24 hours of 1rrad1at1on
was equivalent fo 16 days of outdoor exposure with 12 hours of sunshine
per day). The dark control soil was sampled at 45 hours posttreatment.

Radioactivity in the gas trap solutions was quantified by LSC., Soil
samples were extracted with methanol, and the extract was analyzed by
TLC on silica gel plates with development in toluene:ethyl acetate:
acetic acid:water (50:50:1:0.5), Radiocactive areas were located and
quantified with a TLC-linear analyzer. Unextractable radicactivity in
the soil was quantified by combustion and LSC.

Experiment 2

Samples of silt loam soil were prepared, treated with [14CItriphenyltin
hydroxide, and irradiated as described in Experiment 1. For this experi-
ment, the air flow of the gas collection system was not interrupted.

- The 1rrad1ated soil was sampled at 45 hours posttreatment only, and the
soil and gas trap solutions were analyzed for total radiocactivity as

" previously described,

REPORTED RESULTS:

Experiment 1

The half- ]1fe of tripheny1t1n hydroxide was ~16 hours on silt 1oam

soil irradiated with artificial light (Table 1). At 4? hours posttreat-
ment, triphenyltin hydroxide and the major degradate, CO , accounted
for ~35 and 17% of the applied radiocactivity, respect1ve1y. Triphenyl -
tin hydrox1de comprised ~69% of the applied after 45 hours in the

dark control,

Experiment 2

After 45 houri of 1rrad1at1on ~58% of the applied radioactivity was
recovered as , and total accountab111ty of radioactivity was ~84%
of the applied (Tab1e 1). 4

. | (y
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DISCUSSION:

‘For Experiment 1, material balances were incomplete; up to 35% of the

applied radiocactivity was unaccounted for. The~registraTE,proposed

that the unaccountable radioactivity was due to loss of COp from the
system when the air flow was interrupted twice for 14 hours each time.
Experiment 2 was performed in an effort to support that hypothesis.
Although a higher percentage of radioactivity was recovered as *"C05 in
Experiment 2, the results from Experiments 1 and 2 are not comparab?e
because of significant differences in the amounts of extractable and
unextractable radiocactivity present in the irradiated soil. In addition,
the results from Experiment 2 would not fulfill data requirements because
of only one sampling interval during the study and ~16% of the applied

radioactivity was unaccounted for. *

The incubation temperature was not reported.

- It was not specified if reference standards were cochromatographed with

the samples and how the reference standards were visualized.

-10-
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Figure 1. Xenon burner and filters.
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Tahle 1. Distribution of radioact1v1ty (% of the applied) in silt loam soi] treated with phenyl-labeled [14C]-

triphenyltin hydrox1de {radiochemical purity 98.7%).

Soil
‘ : Extractable _ 14 .
Sampling ) . €0, Volatiles Tgﬁal
interval Re = Re = Total {(Carbo-sorh (ethylene glycol [**c)
(hours) TPTH2  Origin 0,61-0.64 0,77-0.83 [14C]  lnextractable  solution) solution) recovered
Irradiated
0 e 2.8 5.0 O 98,0 1.5 - - 99.5
2 85,2 ND 1.4 1.7 88,2 7.3 1.6 0.4 97.5
4 77.5 1.6 1.8 1.6 82.5 R.0 2.9 0.3 93.7
8 72,2 ND 0.7 1.2 74.1 8.8 3,5 0.8 87.2
16 49.8 ND 2.6 1.3 53.7 12.9 6.0 1.6 74,2
32 26.9 1.6 2.6 1.3 32.3 14,9 22.0 0.8 70.0
‘45 35.2 - 1.6 , 1.0 0.8 38.7 8.6 17.1 0.6 65.0
a§C .. - - - 8.4 16.5 - BR.4 0.5 83.8 -
Dark control
45 68,9 ° ND  ND 1.3 ©70.2 4.0 . 5.4 0.8 80,4
a Triphenyltin hydroxide. . . R

b Not detected; the detection limit was not specified.

£ Results from Experiment 2 in which air flow of qgas collection system was not intérrupted.
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éIGNATURE 200 sa 33;132;,

CONCLUSIONS:

Metabolism - Aerobic Soil

1. This study is acceptable.

DATE:

DEC 7 1987

2. ‘Phenyl-labeled [l4CItriphenyltin hydroxide (radiochemical purity 98.6%),
at ~2.2-2,3 ppm, -degraded with half-lives of ~8 and 16 days in silty
lay and silt loam soils, respectively, incubated at 22 + 2°C in the dark.
CO, was the major degradate, accounting for 54-55% of the app11ed radio-

act1v1ty at 254 days posttreatment.
benzene and several unknowns, each accounted for <6% of the applied.
To identify all degradates, ‘both TLC and HPLC were employed using a wide

variety of stailonery and mobile phases.
degradate was

Minor degradates, including [ 4C]-

Considering that the major
CO and that the source of this carbon was from uniform-

ly-labeled phenyl r1ng, it may be reasonably concluded that complete

decomposition of the parent compound occurs.

3. Although this study does not report that the soil moisture content was
maintained at the Guideline recommendation of 75% of 0.33 bar, a 40%

-15-
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moisture capacity was maintained with periodic replacement of lost
moisture. This suffices to fulfill the requirement.

MATERIALS AND METHODS:

Experiment 1 . )

Air-dried silt loam (25.2% sand, 62.4% silt, 12.4% clay, 0.8% organic
matter, pH 6.5, CEC 12.1 meq/100 g) and silty clay (1.2% sand, 48.4%
silt, 50.4% clay, 2.0% organic matter, pH 6.7, CEC 43.6 meq/100 g)
soils were sieved (1 mm), moistened to 40% of their moisture holdinyg
capacity, and maintained in the dark at 22 * 2°C for 2 weeks. Following
this period, the soils were treated with phenyl-labeled [14C]tripheny1-
tin hydroxide (radiochemical purity 98.6%, specific activity 8.3 mCi/g,
Hoechst AG) in methanol at ~2.3 ppm (0.648 kg/ha). The treated soils
were incubated in the dark at 22 £ 2°C in flasks attached to a gas col-
lection system having three successive traps (Figure 1). The gas trap
containing concentrated sulfuric acid was replaced with one containing
diethylene glycol at 13 days posttreatment., The flasks were purged with
air every few days for 5 hours at a time. Gas trap solutions were sam-
“pled periodically at intervals up to 254 days posttreatment.

Radioactivity in the gas trap solutions was quantified by LSC. Aliquots

of the diethylene glycol trapping solution were heated at 160°C under a

stream of nitrogen, and the resulting volatiles were passed through a

drying trap (calcium chloride) followed. by a trap containing n-buty}
acetate (Figure 2). The n-butyl acetate was analyzed by HPLC.

Experiment 2

Silt loam and silty clay soils were prepared as described in Experiment 1
and treated with phenyl-labeled [14C]tripheny1tin hydroxide at ~2.2 ppm
(0.622 kg/ha). The treated soils were incubated in the dark at 22 + 2°C
in flasks sealed with cotton-wool plugs. Soil samples were taken at O,
1, 2, 4, 8, 16, 32, and 66 days posttreatment. = '

Soil samples were extracted six or seven times with methanol. The ex-
tracts were concentrated and analyzed by HPLC and TLC on silica gel
plates with development in toluene:ethyl acetate:acetic acid:water

~ (50:50:1:0.5). Radioactive areas were located and quantified with a
TLC-linear analyzer. Radioactivity remaining in the extracted soil was
quantified by combustion and LSC.

Samples of the extracted soils were hydrolyzed in the presence of 6 M
hydrochloric acid and zinc. The extracted soil was combined with zinc
powder and water in a reaction flask (Figure 3). Following the dropwise
addition of hydrochloric acid (at 50°C), the contents of the reaction
flask were heated to 80°C for 10 minutes. Released volatiles were
passed through a drying trap and then into methanol. The methanol was
analyzed for benzene by HPLC. .

REPORTED RESULTS:

[14C]Triphenyltin hydroxide degraded with half-lives of ~8 days in

-16-
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silty clay soil and ~16 days in silt loam soil (Table 1). At 66 days
posttreatment, parent triphenyltin hydroxide accounted for 7.9-10.7% of
the applied radiocactivity in the two soils and unextractable residues
accounted for 28.7-37.4% of the applied (Tables 2 and 3). At 254 days
posttreatment, 54.3-55.0 ?nd 3.35.9% gf the applied radiocactivity was
recovered as volatilized CO ard [ Clbenzene, respectively.

Following hvdrolysis of the extracted soils in the presence of hydrochloric
acid and zinc, 39.4-68.3% of the unextractable radicactivity was released
as [14C]benzene.

DISCUSSION:

Although soil and gas trap solutions were not sampléd at \simila'r inter-
vals, material balances appear to be adequate to establish the half-llfe
of the test substance.

The soil moisture content was 40% of ‘the m01sture holdLng capac1ty
rather than 75% of 0.33 bar.

It was not specified if reference standards were cod1ronatoqraohed w1th
the samples and how they were visualized.

-17-
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500 m_L distiliation flask drying trap
heated and sLirred filled with ' absorption trap filled with
' granuler CaCl, n-butylacetate, cooled with
dry-ice, acetone

/

Figure 2. Apparatusv used to distill diethylene Qlycol trapping sol ution,
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bubble counter
filled with
methanol

!

needle valve

suction -

500 ml resction flask, hested drying trap nbn&rption of distilled benzene by
and stirred magnetically filled with ‘methanol which is contained

granuler (ZnClz in & U-shaped glass tube with glass

besds es filling material, cooled
(ecetone/dry-ice)

Figure 3. Apparatus used to hydrolyze extracted soil,
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Table 1. D1str1but1on of rad1oact1v1ty (% of the applied} following the

application of phenyl-labeled [14 Cltriphenyltin hydroxide (radio-
chemical purity 98.6%) at ~2.2 ppm to silt loam and silty clay
soils and 1ncubated under aerobic conditions,?

Sampling , . ;
interval b Origin Unknown 1 Unknown -2 Unknown 3
(days) TPTH (Rf ~0)- (Re = 0.14) (Rf 0 71) (Rg = 0.81)

Silt loam soil

80.4

0 4,2 2.2 NDC -
1 84.5 - 1.9 ~ND 1.1 -
2 68.7 4.8 2.1 1.2 -
4 73.6 1.8 1,2 1.0 e
8 . 66.2 3.2 6.0d 1.3 -
16 49,0 - 3,0 1.0 1.2 -
32 20.8 4,0 1.1 1.0 -
66 10.7 1.8 1.0 . 1.5 -
Silty clay soil

0 73.6 ND ND 1.3 ND

1 " 66,0 ND “ND 1.4 ND
2 69,6 - ND ND 1.0 ND
4 61.3 0.7 0.6 1.1 ND
8 . 49,5 1.0 1.0 1.2 ND
16 31.8 0.8 0.5 1.6€ ND .
32 18,7 1.3 0.4 1.7e ND
66 7.9 0.9 0.3 1.2 0.2

a Resuits are average of duplicate samples.

b Triphenyltin hydroxide.

C Not detected; the detection limit was not specified.
’ 4 Sum of two unknowns at Re¢ = 0;10 and 0,24, |

0.71 and 0,81,

€ Sum of two unknowns at R¢



Table 2. Distribution of radiocactivity (% of the applied) following the
application of phenyl-labeled [14CItriphenyltin hydroxide (radio-
chemical purity 98,6%) at ~2.2-2.3 ppm to silt loam soil and
incubated under aercbic conditions.d ‘

Sampling: Soil . Volatilesb :
interval ; ‘ ‘ T Total [148]
(days) Extractable Unextractable C02C Benzene recovered
0 86.8 3.8 - - 90.6
1 87.4 7.2 o< P 94.6
2 76.7 , 9.0 o 1.1 0.3 ‘ 87.1
4 77.4 11.9 - mm -
6 - , - 3.2 1.3 93.8
8 76,5 12.3 -- -- --
10 _— C e 5.8 2.4 97.0
13 e -- 7.1 2.9 L e
16 54,1 22.5 - - - 86.6°
28 T em , - 13.0 5.0 -
32 26,8 . 26.9 - - 1.7
62 - : -- 29,9 5,9 R
66 14.9 28.7 _ . - 79.4
97 - -- 40.6 5.9 --
122 - - - 44.8 5.9 -
176 : - - 50.8 5.9 --
5.9 --

254 - - 55.0

- @ Results are average of duplicate samples.

,b Results of analyses from additional sampling intervals were reported,
but are not presented in this review, .

C Radioactivity detected in ethiaolamine:methanol trapping solutidn, as-
sumed by study authors to be “7COp. .

d Due to the differing sampling dates, this value is the sum of data from

closely corresponding sampling dates and was calculated by the Dynamac
reviewer,
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Table 3.

Distribution of rad1oact1v1ty (% of the: app11ed) following the

application of phenyl-labeled [14C]triphenyltin hydroxide (radio-
chemical purity 98.6%) at ~2.2-2.3 ppm to silty clay soil and
incubated under aerobic conditions.?
Sampling . Volatilesd
interval 1 ; Total [148] ’
(days) Extractable Unextractable co, Renzene recovered
0 74.9 17.2 o - 92,1
1 67.3 22.0 - - 89.3
2 70.6 25.4 1.1 0.3 97.4
4 63.6 28.4 - -, e
6 - . 3.7 0.5 96.2
8 52.6 35.6 - - e
10 - - 6.7 1.0 95,9
13 - - 8.4 ‘1.4 -
16 34,6 40.1 - - 84,5
28 - - 14.3 2.8 -
32 22,0 35.7 - - 74 .8
62 - - 31.8 3.3 e
66 10.5 37.4 - - 83.0
97 - - 40.9 3.3 -
122 - - 45.3 3.3 -
176 - -- 50.5 3.3 -
254 - - 54.3 3.3 -=

A

a Results are average of duplicate samples.

b Results of analyses from additional sampling intervals were reported,
but are not presented in this review,

C Radioactivity detected in eth?a
sumed by study authors to he

o]am1ne methanol trapp1ng solution, as-
co,.

d Dye to the differing sampling dates, this value is the sum of data from
closely corresponding sampling dates and was calculated by the Dynamac

reviewer,
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Gildemeister, H., W.L. Burkle, and H. Sochor. 1985, Anaerobic soil metabo-
lism study with the fung1c1de. Report No. (B)221/85. Prepared by Hoechst
Aktiengesellschaft, Frankfurt, Germany, and submitted by American Hoechst
Corporat1on, Somerville, NJ. Acc. No. 26U0854. Reference 4.
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REVIEWED BY: W. Higgins ‘
TITLE: Staff Scientist
ORG: Dynamac Corp., Rockville, MD
TEL: - 468- 2500
APPROVED BY: A, Re1ter
TITLE: Chenmist
ORG: EAB/HED/QPP
TEL: 557-7709

S IGNATURE : |  DATE: |
117 W DEC 7 087
CONCLUS IONS: ~ - N

Metabolism - Anaerobic Soil

l. This study is acceptable.

2. [14C]Tr1pheny1t1n hydroxide declined from 29 4 to 7.9% of the applied
during 67 days of anaerobic incubation (flooding plus nitrogen atmos-
phere) in silty clay soil previously treated with phenyl-labeled [l4c]-
triphenyltin hydroxide (radiochemical purity 98.7%) at ~2.3 ppm and
incubated aerobically in darkness at 22 * 2°C for 26 days. Degradates
identified as mono- and diphenyltin compounds were <l. ?% of the ap-
plied. Approximately 31.1% of ‘the applied evolved as C02 during
anaerobic incubation.

3. This study fulfills EPA Data Requ1rements for Registering Pesticides

by providing information on the anaerobic degradation of triphenyltin
hydroxide in soil.
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MATERIALS AND METHODS:

Air-dried silty c1ay soil (1.2% sand, 48.4% silt, 50.4% clay, 2.0% or-
‘ganic matter, pH 6.7, CEC 43.6 meq/IOO g) was sieved (1 mm), moistened
to 40% of capacity,. and maintained in the dark at 22 + 2°C for 2 weeks.
Following this period, the soil was treated with phenyl-labeled [l4C]-
‘triphenyltin hydroxide (radiochemical purity 98.7%, specific activity
8.3 mCi/g, Hoechst AG) in methanol at ~2.3 ppm (0.65 kg ai/ha). The
soil was incubated in the dark in flasks sealed with cotton-wool plugs.
Water was added at 2- to 3-day intervals to maintain initial moisture,
After 26 days of incubation, the soil samples were converted from aero-
hic to anaerobic conditions by flooding with distilled water and purg-
ing with nitrogen (1 hour/day until 33 days posttreatment), To ensure

a substrate for anaerobic metabolism, 10 mg of peptone was added to

the treated soil samples just before conversion to anaerobic .conditions.
At 33 days posttreatment, two replicate flasks covered with aluminum foil
were attached to a closed incubation system (Figure 1). The apparatus
was flushed with nitrogen for 5 hours at. intervals of several days.
Volatiles were absorbed in trapping solutions of sulfuric acid, ethylene
glycol, and ethanolamine:methanol (3:7, v:v). The other flasks (two
rep11cates per sampling date) were sealed with glass stoppers and stored
in darkness at 22 £+ 2°C, Samples were analyzed at intervals from 0 to
93 days posttreatment. v ~

At each sampling interval, the water was separated from the soil, and"
the soil was extracted with methanol six times, The extracts were com-
hined with the separated water, evaporated to dryness, and redissolved
in methanol. Subsamples were analyzed for radiocactivity by LSC. Radio-
activity in the extracted soil was determined by LSC following combus-
tion. In addition, soil extracts were analyzed for degradates by TLC
using silica gel plates developed with toluene:ethyl acetate:acetic acid:
water (50:50:1:0.5, v:v:v:v). The plates were visualized by linear

; analyzer. The soil extracts were also analyzed by HPLC. The extracted
soil was agitated with Zn:HC1:H20 to extract bound residues which were
sub5fﬂuent1y identified by HPLC. The trapping solutions were analyzed
for “7C0, and volatiles by LSC. _

REPORTED RESULTS:

When anaerobic conditions were established after 26 days of aerobic in-
cubation, 29.4% of the applied radioactivity was [14C]triphenyltin hy-
droxide (Table 1), By 93 days posttreatment (67 days anaerobic incuba-
tion), 7.9% of the applied remained as {14C]tripheny1tin hydroxide,
Degradates identified as mono- and diphenyltin compounds were <1,0%

of the appligd. Approximately 31.1% of the applied radioactivity
evolved as during the anaerohic portion of the study (Table 2).

No other volatiles were detected, Benzene in the unextractable fraction
of residues accounted for 15.,3-19.7% of the applied radiocactivity
throughout the study.

DISCUSSION:

1.  The registrant states that anaerobic conditions were established 33
days posttreatment based on measurement of redox-potential Eh, However,

25 | S



the reviewer set day 26 as the beglnn1ng of anaerobic incubation since
soil samples were flooded on that day.

The aerobic portion of this study was not reviewed separately from tne

-anaerobic portion because the aerobic study, evaluated independently,

would have been invalid because of an incomplete material balance. The
registrant attributed the loss of 38.4% of the applied during aerobic
incubation to evolution of CO2 and volat1les, but no supportiny data
were provided.

The soil moisture was ma1nta1ned at only 40% of capac1ty during aerobic
incubation,

The registrant indicated that there was a radioactive contaminant in

‘the parent compound (Table 1) but did not identify the contaminant. It

was most likely 14C-tetrapheny]tin,‘ a common manufacturing impurity.

It was not clear how soil samples were purged with nitrogen to establish
anaerobic conditions since only two flasks were attached to incubation
apparatus and the rest of the flasks were sealed with glass stoppers. |

Raw data were not provided.
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Table 1,

&

Monophenyltin compounds,
Diphenyltin compounds,

Triphenyltin hydroxide.

-28-.

Radioactive contaminants of the parent compound.

Distribution of radioactivity (% of applied) based on TLC data
from silty clay soil treated with [14C]triphenyltin, hydroxide at
2.3 ppm, incubated aerobically for 26 days, followed by anaerobic
incubation for 67 days.
. Re¢ intervals
Sampling i ‘ ‘
interval 0.0- 1-0.2 0.3-0.5
(days) (MPT DPTH) (TPTHC) 0.7-0,8d
0 - - 82.1 1.1
26 0.9 - 29.4 1.5
33 0.9 0.2 25.3 1.3
63 1.0 0.3 15.2 1.6
93 0.6 0.1 7.9 1.3
a



Table 2. Distribution of rad1oact1v1ty (% of applied) in silty clay soil
: treated with [14CJtriphenyltin hydroxide at 2.3 ppm, incubated
aerobically for 26 days, followed by anaerobic incubation for
67 days. ;
Sampling C ' 14
interval Extractable Unextractable M K0 '
(days) residues residues (cumulative) Total
0 83.1  16.4 - 99,5
26 31.7 30.4 - 62.1
33 27.8 33.8 o -- 61.6
63 17.9 314 16.1 65.4
35,2 31.1 1 76.3

93

10.0

«29-
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Gildemeister, H. 1985. Hoe 029664-14C leaching study. Prepared bv Hoechst
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SUBST. CLASS = S.

- DIRECT RVW TIME = 6 (MH) START-DATE | END DATE

REVIEWED BY:  R. Price _
TITLE: Staff Scientist

ORG: Dynamac Corp., Rockville, MD
TEL: 468-2500 ~

APPROVED BY: A. Reiter ‘ .
TITLE: Chemist o ‘ ¢
ORG: EAB/HED/OPP
TEL: . 557-7709

SIGNATURE: 220 o 3 R Jﬂ_ ATE: (2-9-F7
CONCLIISTONS : . ; \ .

Mobility - Leaching and Adsorption/Desorption

1. The portion of this. study conducted with silty clay, silt loam, and
sand soils is acceptable. The portion of this study conducted with
clay provides supplemental information towards the registration of
triphenyltin hydroxide.

2. Based on soil TLC studies, [14C]triphenvltin hydroxide was immobile (R
€0.09) in silty clay, silt loam, sard, and clay soils. Aged (26-day)
[14C]trlphenylt1n hydroxide residues were 1mmob11e to slightly mobile
(Rg£ 0.34) in the same four soils.

3. This study partially contributes toward the fulfillment of EPA Data
Requirements for Registering Pesticides by providing information on the
mobility (soil TLC) of triphenyltin hydroxide and aged triphenyltin
hydroxide residues in silty c¢lay, silt loam, and sand soils. Data from
the clay soil, a volcanic ash soil from Japan, would not fulfill EPA
Data Requirements for Reqgistering Pesticides because it is not typical

. of soils in the United States. J?

=30~



~ MATERIALS AND METHODS:

Silty clay soil (Table 1) was treated with phenol-labeled [14C]triphenyl-
tin hydroxide (radiochemical purity 98.7%, specific activity 8.3 mCi/g,
Hoechst AG) at 2.33 ppm, moistened to 40% of its moisture holding
capacity, and incubated in the dark at 22 * 2°C. At 26 days posttreat-
ment, the soil was extracted in methanol. The extracted soil was
analyzed for remaining radioactivity by LSC following combustion. An
aliguot of the extract was concentrated and analyzed using TLC on

silica gel plates developed in toluene:ethy] acetate:acetic acid:water
(50: bO 1:0.5, viviviv),

Soil TLC plates were prepared using four soils ranging in texture from
sand to clay (Table 1). The soils were sieved (<250 or <500 um),

mixed with distilled water to form a slurry, spread onto TLC plates

(500~ or 750-um thickness), and air-dried. Each plate was spotted

(0 01 - 0.03 uCi) with an aliquot of the aged extract, with unaged

[l C]Er1pheny]t1n hydroxide, and with reference standards [l4C]chloridazon
and [}4CIbuturon. The plates were air-dried, then developed in distilled
water to a height of 10 cm. Radioactive areas on the plates were located
using a TLC linear analyzer. : :

REPORTED RESULTS:

After 26 days of incubation in the silty clay soil, 28.6%~of«the applied
radioactivity was triphenyltin hydroxide, 2.6% was extractable unidenti-
~ fied compounds, 35.5% was unextractable, and 17.1% had been volatized.

Aged [14CItriphenyltin hydroxide residues were immobile to s]1ght1y mo-
bile (R 130 .34)in silty clay, silt loam, sand, and clay soils (Table 2).
Unaged E Cltriphenyltin hydroxide was immobile (Rf <0.09) in the same

four soils.

DISCUSSION:

1. The clay soil was a volcanic ash from Japan, and as such would not
be typical of soils in the United States.

2. It was unclear how the registrant determined volatilization from the

incubated soil, since the incubation flask was sealed with a cotton
plug and apparently no trapping solutions were used.
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fable 1, Soil characteristicss

. Moistuf'e
Organic Bulk capacity L .

Sand  Silt Clay matter CEC density (g/100 g Aerobic Soil Actino-
Snil type M pH  (meq/100 g) (g/cm’)  soil) bacteria fungi myecetes
Sitty clayd 1.2 48,4 504 2.0 6.7 43,6 1.36 41,2 3.8 x 105/g 6.8 x 104/g" 2.4 x 10%/4g
Silt Jeamd 72 70,4 22,84 1.6 6.4 21.3 1.37 . 45,8 1.08 x 106/g 3.0 x 102/4g 30/g
Sandh R.5 42 7 3.3 0.9 6.8 3.0+ 1;70. 30 2.4 x'105/-g 2,6 x 103/g 4,0 x 103/g
flaye 23.3 30,6 46.1 4.3 5.8 18.3 0.96 53.3 5,85 x 104/ 2.4 x 103/4 60/g

2 -Spils from the United States,
" Snil from Germany,

¢ Volcanic ash from Japan,

-32-
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Mobility (% of recovered) of triphenyltin hydroxide and aged

tripheyltin hydroxide residues in four soils.

Table 2,

Aged TPTH ,
Chloridazon Buturon

residues.

 TPTH?

Soil type

~ Re¢ yé1ues

21341
08100

0 N P~ oy

80000

09812

30000

Silty clay

51843

° L 4 L 4

73710‘

™

O <ttt

L 2 L . L] *
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White, S.M. 1985, Terrestrial soil dissipation of tr1pheny1t1n hydrox1de
residue applied to sugar beets in Minnesota and peanuts in Georgia. In-
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field dissipation study in peanuts. Prepared by Agri-Growth Research,. Inc.,
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CONCLUS IONS ‘ | |

Field Dissipation - Terrestrial

l. This study is scientifically sound and provides supplemental information -
towards the registration of triphenyltin hydroxide.
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2. In Eield plots at Hollandale, Minnesota, treated with triphenyltin
hydroxide (Wesley Triple Tin 4L) at 0.3 1lb ai/A, triphenyltin hydroxide
residues in sugar beet plots ranged from 0.06 to Q.15 ppm in the 0= to
5-cm soil layer without an apparent trend, while residues in the bare
ground plots ranged fram 0.23 to 0.06 ppm with a decreasing trend. No
residues were detected in the lower soil layers. Deqgradate diphenyltin
dihydroxide was detected at 0.07 ppm in the 0- to 5-cm soil layer of
the bare ground plots at day 14. 1In field plots at Donalsonville,
Georgia, treated with triphenyltin hydroxide at 7.6 oz ai/A, triphenyl-
tin hydroxide residues in both the sugar beet and bare ground plots
deqgraded with a half-=life of 3-7 days. No residues were detected in
the lower 5011 layers. :

3. Thls study would not fulfill EPA Data Reduirements for Registering
Pesticides because residues were not characterized, complete meteorolog-
ical data were not provided, and the maximum label rate was not used.

MATERTALS AND METHODS:

" Two field plots (20 x 20 feet) of loam soil (34% sand, 48% silt, 18%
clay, 4.9% organic matter, pH 7.4, CEC 21.1 meq/lOO q) at Hollandale,
Minnesota, one of which had been planred with sugar beets (5/30/85)
and one of which had been left as bare qround, were sprayed with tri-
phenyltin hydroxide (Wesley Triple Tin 4L, Wesley Industries, Inc.) at
0.3 1b ai/A on July 25, 1985. Two field plots (12 x 40 feet) of sandy
loam soil (78.6% sand, 9.6% silt, 11.8% clay, 2.7% organic matter,
pH 6.4, CEC 8.0 meq/100 g) at Donalsonville, Georgia, one of which
had been planted with peanuts (6/18/85) and one of which had 'been
left as bare gqround, were sprayed with triphenyltin hydroxide (4 L) at
7.6 ounces ai/A on July 22, 1985. Untreated control plots were main-
tained at both locations. Five soil core samples (0- to 5=, 5- to 10-,
and 10- to 15-cm depth) were taken from each plot prior to treatment
and at intervals fram 0 to 92 days posttreatnent. Soil core samples
were frozen untll analysis.

The five repllcates of each soil layer were camposited and analyzed for
trlphenvltln hydroxide residues by method 5.12 "Analysis of Triphenyltin
Hydroxide in Soil" issued on May 14, 1982 by Tegeris Laboratories. Soil
samples were extracted four times w1th acetonitrilezacetic acid (99.5:
0.5). Following the last extraction, the soil residues were washed

into a filtering funnel with solvent and allowed to drain. The combined
extracts were evaporated to near dryness using a rotary flash evaporator:
at 40-45°C. To the residues was added 20% tetrahydrofuran in hexane
followed by methylmagnesium chloride solution. After 2-3 minutes, satu-
rated ammonium chloride solution was added to stop the reaction. The
hexane and aqueous fractions were separated. The aqueous fraction was
washed twice with hexane. The hexane fraction and washes were combined
and flash evaporated at 40-45°C. The residues were dissolved in ethyl
acetate and analyzed by GC. Recovery from fortified soil samples ranqed
-from 78 to 110%.

REPORTED RESULTS:

Durind the study at Hollandale, Minnesota, air temperatures rarged from

-35—  | lf‘f



1.

31 to 92°F and soil temperatures at the 4-inch depth ranged from 44 to
94°F. A total of >14.2 inches of precipitation were received (Table 1).
No meteorological data were provided for the Georgia site.

At Hollandale, Minnesota, triphenyltin hydroxide residues in sugar beet
plots ranged from 0.06 to 0.15 ppm in the 0- to 5-cm soil layer without
an apparent trend, wnile residues in the bare ground plots ranged from
0.23 to 0.06 ppm with a decreasing trend (Table 1). No residues were
detected in the lower soil layers. Degradate diphenyltin dihydroxide
was detected at 0.07 ppm in the 0- to 5-cm soil layer of the bare ground
plots at day 14 (Table 2). At Donalsonville, Georgia, triphenylitin
hydroxide residues in both the sugar beet and bare ground plots degraded
with a half-life of 3-7 days (Table 3). No residues were detected in
the lower soil layers. : '

DISCUSS ION:

Characterization of residues was performed on only the day 14 soil ,
samples from the Hollandale, Minnesota, study site. Residues were not
characterized from the Donalsonville, Georgia, study.

Meteorological data for the Hollandale, Minnesota, site were incom-
plete; data for October 1985 to March 1986 were not provided. Meteoro-
logical data for Waseca, Minnesota, for November 1985 to March 1986
were provided; however, these data are not acceptable as a substitute
for meteorological data for the test site.

No data were provided for the control plots.
Maximum label rate was not used.

Patterns of parent deciine and formation and decline of degradates
were not established. ,

In the reported methodology, an optional clean-up step was described
in which the residues dissolved in ethyl acetate were eluted with

hexane through a deactivated alumina column prior to analysis by

GC. The registrant did not indicate whether this step was actually

performed.
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Table 1. Distribution of triphenyltin hydroxide residues (ppm) in loam soil
at Hollandale, Minnesota, planted with sugar beets or left as bare
ground, and treated with triphenyltin hydroxide (4 L) at 0.3 1b ai/A.

Sampling : Sample depth (cm) . - ’ Cumulative
interval ' ' i - precipitation
(days) 0-5 ‘ - 5-10 ‘ 10-15 (inches)

Sugar beet plots

Pretreatment <0.05

t 0.00 <0.05 £ 0,00 <0.05 £ 0.00 --

0 - 0.10 £ 0.04 <0.05 * 0.00 <0.05 £ 0.00 -1.03

l 0.12 £ 0,06 <0.05 £ 0.00 <0.05 + 0.00 1.03

3 . 0.16 £ 0.09 <0.05 = 0,00 <0.05 £ -0.00 1.03
7 0.09 * 0.05 - <0,05 £ 0.00 <0.05 = 0.00 1.33
14 : 0.09 = 0.05 <0.05 £ 0.00 . <0.05 £ 0.00 1.46
21 - - 0.10 = 0,09 0.03 £ 0.50 <0.05 £ 0.00 3.35
30 ‘ 0.06 * 0.06 - <0.00 £ 0.00 <0.05 = 0.00 4.87
92 0.15 = 0.02 <0.05 + 0.00 <0.05 + 0.00 >14.20
251 - © V.06 £ 0,05 <0.05 = 0.00 <0.05 £ 0.00 --
274 0.05 £ 0.08 <0.05 + 0.00 <0.05 * 0.00 --
365 ‘ 0.04 £ 0.04 <0.05 = 0,00 <0.05 * 0.00 --

Bare ground plots -

‘Pretreatment <0.05 £ 0.00 © <0.05 £ 0.00 <0.05 £ 0.00 --
0 0.23 £ 0,08 <0.05 £ 0,00 <0.05 t 0,00 1.03
1 : 0.12 £ 0.06 <0.05 t 0.00 <0.05 £ 0,00 1.03"

3 0.17 = 0.01 <0.U5 £ 0,00 <0.05 = 0.00 1.03

7 0.17 £ 0.03 <0.05 * 0,00 <0.05 = 0.00 1.33
14 - 0,12 £ 0.11 <0.04 = 0.07 <0.05 £ 0.00 1.46
21 0.13 £ 0,04 <0.05 £ 0.00 <0.05 = 0.00 3.35
30 0.06 £ 0.06 <0.00 £ 0,00 <0.05 £ 0,00 4.87
92 . 0.U8 £ 0.06 <0.05 £ 0.00  <0.05 + 0.00 14.20
251 0.10 £ 0.08 <0.05 £ 0.00 <0.05 + 0,00 --
274 0.08 £ 0.03 <0.05 £ 0.00 <0.05 = 0,00 --
365 0.02 x 0.03 <0.05 = 0.00 <0.05 % 0.00 --

%
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Table 2. Characterization of residues (ppm) in loam soil (14 days posttreat-
ment) at Hoilandale, Minnesota, planted with sugar beets or left
as bare ground, and treated with triphenyltin hydroxide (4 L) at
0.3 1b ai/A. : ' ,

Soil .depth : Diphenyltin | : Triphenyltin -
(cm) , dihydroxide B ‘ hydroxide

Sugar beet plots

-5 0.0 © 70.05-0.152

5-10 <0.05 <0.05

10-15 | , <0.05 | <0.05

~Bare ground plots

0-5 . <0.05-0.072 <0.05-0.152

5-10 <0.05 <0.05-0.122
10-15 ~ - <0.05° - s <0.05

2 Value represents range of three replicates.

7
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Table 3. Distribution of triphenyltin hydroxide residues (ppm) in sandy loam
' soil at Donalsonville, Georgia, planted with peanuts or left as bare
ground, and treated with triphenyltin hydroxide (4 L) at 0.3 1b ai/A.

Sampling . ' : Samp]é depth (cm) : _ K Cumulative
interval j precipitation

(days) 0-5 - o s-100 10-15 (inches)

Peanut plots

Pretreatment <0.05 = 0.00 <0.0% £ 0.00 <0.05 £ 0.00 --
0 ~ 0.13 £ 0,05 <0.0% = 0.00 <V.05 = 0.00 0.00

1 0.13 £ 0.02 " <0.05 £ 0.00. <0.05 £ 0.00 0.25

3 0.09 £ 0,01 <0.05 ¢ 0.00 <0.05 % 0.00 0.30

7 <U0.05 = 0.00 <0.05 = 0.00 <0.05 £ 0.00 0.30

14 <0.05 = 0.00 <0.05 £ 0.00 <0.05 £ 0.00 0.90.

21 . <0.05 = 0.00 <0.05 £ 0.00 <0.05 £ 0.00 3.15

30 - <0.0% = 0.00 <0.00 + 0.00 . <0.05 £ 0.00 3.60

90 - <0.05 = 0.00 <0.05 + 0.00 <0.05 = 0.00 11.53

“Bare ground plots

Pretreatment <0.05 £ 0.00 <0.05 £ 0.00 <0.05 = 0.00 .-
0 . 0.13 £ 0.05 <0.05 = 0.00 <0.05 = 0.00 0.00

1 0.08 £ 0.07 - <0.05 = 0.00 <0.05 = Q.00 0.25

-3 ‘ 0.09 £ 0.02 <0.05 = 0.00 <0.05 £ 0.00 - 0.30

7 <U0.05 = 0.00 <0.05 = 0.00 <0.05 £ 0.00 - 0.30

14 <0.05 £ 0.00 <0.05 £ 0.00 <0.05 £ 0.00 0.90

21 <0.05 = 0.00 <0.05 = 0.00 <0.0% = 0.00 3.1%
30 <0.05 £ 0.00 <0.05 = 0.00 <0.05 = 0.00 3.60

9u <0.05 = 0.00" <0.0% = £ 0.00 11.53

0.00  <0.05
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Burkle, W.L. and U, Rutz. . 1985. Hoe 029664-14-C (TPTH), res1dues in rota-
* tional crops sown 30 days after treatment of the soil at an application
rate of 330 g ai/ha. Prepared by Hoechst Aktiengesellschaft, Frankfurt,
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CONCLUS TONS:

Confined Accumulation - Rotational Crops

1. This study is scientifically sound and provides supplemental informa-
tion towards the registration of triphenyltin hydroxide.

2. [l4CITriphenyltin hydroxide residues (uncharacterized) were <0.022 mg eq/kg

(TPTH) in green wheat straw, fresh radish bulbs and leaves, and carrot
roots and leaves; and <0.007 mg eq/kyg in fresh spinach leaves, radish
leaves, grain, and husks of wheat plants seeded 30 days after sandy

loam soil was treated with [14C]tripheny1tin hydroxide at 330 g ai/ha.

Radioactivity remained highest in the top 5 cm of the soil throughout the
experiment, ranging from 2.60 mg eq/kg at day 0 to 0.03 mg eq/kg at day
169. Radioactivity was <0.002 my eq/kyg in the 5- to 20-cm layers of

soil at all sampling intervals.

This study does not fulfill EPA Data Requirements for Registering Pesti-

cides because less than the maximum label rate for a single application
and less than the maximum number of permissible treatments were applied
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to the test soil. For carrots. this would be four applications at
7-14 day 1ntervals at a rate equivalent to 3.8 0z/A of the 4.75% WP.

© MATERIALS AND METHODS:

[14C]Triphenyltin hydroxide (purity 98%, specific activity 32.4 mC1/g,
Hoechst AG) plus nonlabeled TPTH (purity 99%, source unspecified) in
acetone were applied evenly in droplets at 330 g ai/ha to the surface

of a sandy loam soil (23.4% sand, 65.8% silt, 10.8% clay, 1.6% organic
matter, pH 7.1, CEC 14.1 meq/100 g) in a sta1nless steel plant container
(1.0 x 0.7 x 0.5 m, length x width x height). After the acetone evapor-
ated, the upper layer of the soil was lightly raked. Thirty days after
soil treatment, spinach, radishes, carrots, and wheat were planted in
the soil. All crops were harvested by day 169 posttreatment. Spinach
leaves and radish bulbs and leaves were sampled on day 77. Carrot roots
and leaves were sampled on day 120 and day 169. Leaves, husks, and
grain of wheat were sampled on day 169. Soil (0- to 5- and 5- to 20-cm
depths) was sampled at intervals up to 169 days posttreatment.

Total radioactivity in portions of the plant and soil samples was deter-
mined using LSC following combustion. Residues in the soil were charac-
terized by extracting the soil with methanol:40% hydrobromic acid:water:
acetone (2:1:4:8, v:v:viv), concentrating the extract, distributing the
concentrate between water and dichloromethane, concentrating the organic
constituents and separating the organic phase by TLC using a toluene:ethyl
acetate:acetic acid:water (50:50:1:0.5, v:v:iv:v) solvent system.- Quan-
t1f1cat1on of residues was determined using a TLC linear-analyzer.

REPORTED RESULTS

b

The highest concentrations of [14C]trjpheny1tin hydroxide residues in
rotational crops (30-day treatment-to-planting interval) were found in
green wheat straw (0.022 mg eq/kg) and fresh radish bulbs (0.013)
(Table 1). : _

The highest concentrations of radioactivity in the soil samples were de-
tected only in the 0- to 5-cm layer of soil (Table 2). The residues in
this layer of soil were identified as bound, polar, or nonpolar; the
majority of the radioactivity was associated with triphenyltin hydroxide
at all sampling intervals (Table 3). .

DISCUSSION:
Less than the maximum label rate for a single application and less

than the maximum number of permissible treatments were applied to the
test soil. ,
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Table 1. [l4CITriphenyltin hydroxide residues (mg eq/kg of triphenyltin
hydroxide) in crops planted in sandy loam soil 30 days after
: 5011 was treated w1th L 4C]tr1pheny]t1n hydrox1de at 330 g ai/ha.

; App]ication-to-harvest interval (days)k

'Crop ’ 77 ' 120 ) 169
Spinach 1eéves (fresh) 0.005 : -- : -
‘Radish bulbs (fresh) | 0.013 - | -
'Radish leaves (fresh) 0.006 | - | -
Carrot roots (fresh) N — , J0.010 | . 0.006
”Carrot 1eaves‘(fresh) -= IOQ011 ' - 0.007
Wheat Qrain (fresh) . . -~ .- : 0.005
‘Wheat husks (fresh) o -- e 0.007
Wheat straw (green) / - 0.005 - , - 0.022
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Table 2. Total radioactivity (mg eg/kg triphenyltin hydroxide) in dry séndy
loam soil treated with 1 Cltriphenyltin hydroxide at 330 g ai/ha.

s ' Sampling depth (cm)
Sampling interval ‘

(days) ‘ 0-5 ‘ , 5-20
0o S 2.602 NDP
30 o 1.40 - ‘ ND-

77 N 0.24 ND

169 | - 0.03 ND

- 3 Sampling depth of 0-1 cm.

b Not detected; the limit of detéction was <0.002 mg eq/kg.
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Table 3. Composition of [14C]tr1pheny1t1n hydroxide residues (% of the re-
covered) in the top 5 cm of sandy loam soil treated with [14c]-
. tr1phenylt1n hydrox1de at 330 g a1/ha.

Sampling interval (days)

Componen; 3 - v 30 77 ; 169
Bound residues : B 5 | 21 - 23
Polar residues? _ 3 ./. 3 | . 3
N@npolar residues ; 8 75 B ‘ 57
~ Triphenyltin hydroxide i 69 Y
Diphenyltin compounds ' 3 - 5 ' --
" Total residues (my eq/kg) 1;40 ' 0.24 ©0.03

d Water soluble.
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EXECUTIVE SUMMARY.

The following findings are derived from those reviewed studies which have
met the requirements of 40 CFR Part 158,130 and the guidance of Subdivision
N and were also deemed acceptable.

Aerobic Soil Metabolism:

Phenyl-1abeled [14C]tr1pheny1t1n hydroxide (radiochemical purity 93.6%), at
approximately 2.2-2.3 ppm, degraded with half-lives of approximately 8 and 16,
days in silty clay and silt loam soils, respecilvely, incubated at 22 * 2°C
in the dark (Gildemeister and Sochor, 1985). CO was the major degradate,
accounting for 54-55% of the agp11ed rad1oact1v1ty at 254 days posttreatment.
Minor degradates, including [1%C]benzene and several unknowns, each accounted
for <6% of the applied. To identify all degradates, both TLC and HPLC were
employed using a wide variety Qf stationery and mobile phases. Considering
that the major degradate was “'CO, and that ‘the source of this carbon was
from uniformly-labeled phenyl r1ng, it may be reasonably concluded that com-
plete decompos1t1on of the parent compound occurs..

Anaerobic 5011 Metabolism:

[14C]Tr1pheny1t1n hydrox1de declined from 29 4 to 7 9% of the applied during
67 days of anaerobic incubation (flooding plus nltrogen atmosphere) in silty.
clay soil previously treated with phenyl-labeled [! C]tr1pheny1t1n hydroxide
(radiochemical purity 98.7%) at ~2.3 ppm and incubated aerobically in dark-
ness at 22 t 2°C for 26 days (Gildemeister et al., 1985). Degradates identi-
fied as mono- and diphenyltin compbundslﬂere <1.0% of the applied. Approxi-
mately 31.1% of the applied evolved as “"C0O, during anaerobic incubation.

Mobility - Leaching and Adsorption/Desorption:

Based on soil TLC studies, [14C]tr1phenylt1n hydroxide was immobile (R <0.09)
in silty clay, silt loam, sand, and clay soils (Gildemeister, 1985). xged

(26-day) [14C]tr1phenylt1n hydroxide residues were 1mmob1]e to sl1ght1y mobile .
(Rf <0.34) in the same four soils.

The following findings are derived from those reviewed studies which have not
met the requirements of 40 CFR 158.130 and/or the guidance of Subdivision N,
but have been deemed ygood studies following generally sound scientific prac-
tice. They thereby provide supplemental information on the fate of the pesti-
cide. :

Terrestrial Field Dissipation:

In field plots at Hollandale, Minnesota, treated with triphenyltin hydroxide
(Wesley Triple Tin 4L) at 0.3 1b ai/A, triphenyltin hydroxide residues in
sugar beet plots ranged from 0.06 to 0.15 ppm in the 0- to 5-cm soil layer
without an apparent trend, while residues in the bare ground plots ranged
from 0.23 to 0.06 ppm with a degreasing trend (White, 1985, 1987a, 1987b)

No residues were detected in the lower soil layers. Degradate diphenyltin
dihydroxide was detected at 0.07 ppm in the 0- to 5-cm soil layer of the bare
ground plots at day 14. In field piots at Donalsonville, Georgia, treated
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with triphenyltin hydroxide at 7.6 oz ai/A, triphenyltin hydroxide ‘residues
in both the sugar beet and bare ground plots deqraded with a half 1li fe of 3-7
days. No residues were detected in the lower soil lavers.

Confined Accumulation - Rotational Crops s

[14C]Trmh¢=nylt1n hydroxide residues (uncharacterized) were£0.022 mg eq/kq
(TPTH). in green wheat straw, fresh radish bulhs and leaves, and carrot roots
and leaves; andg0.007 mg eq/kg in fresh spinach leaves, radish leaves,
arain, and husks of wheat plants seeded 30 days after sandy loam soil was
treated with [l4 Cltrivhenyltin hydroxide at 330 g ai/ha (Burkle and Rutz, .
1985). Radioactivity remained highest in the top 5 om of the so0il throughout
the experiment, ranging from 2.60 mg eqg/kg at day 0 to 0.03 mg eq/kg at day
169. Radioactivity was<$ 0.002 mg eq/kqg in the 5~ to 20~cm layers of soil
at all sampling intervals. Since residues were found in all of the exposed
raw agricultural commodities, these studies do not support even.a 30—day
rotation interval for TPTH when a single 3.8 o0z a.i./A aopllcatlon is made to
small grain, leafy veqetable and root crops.

- RECOMMENDATTONS

Available data are insufficient to fully assess the envirommental fate of
triphenyltin hydroxide. The submission of data required for full reqistration
for terrestrial food crop and terrestrlal nonfood use sites is summarized
below: ;

The following data are required:

. Photodegradation studies in water: One study (Gildemeister and Grundschottel,
1985) was reveiwed and is unaccentable because the test substance was not com-
“pletely in solution and material balances were incamplete. In addition, this
study would not fulfill data requirements because inappropriate analytical
methodology was used, not all degradates comprising 2 10% of the applied
radioactivity were characterized, the test solutions were not buffered, the
intensity of the artificial light source was not reported, the intensity and
wavelength distribution of the artificial light source were not compared to
natural sunlight, and the incubation temperature of the dark ¢ontrol was not
specified.

Photodegradation studies on soil: One study (Gildemeister et al., 1985) was
reviewed and is unacceptable because: Experiment 1 - material balances were
incanplete (up to 35% of the applied was unaccounted for); and Experiment 2 -
the sampling protocol was inadequate (one sampling interval) and the material
halance was incamplete (~16% of the applied was unaccounted for). In
addition, this study would not fulfill data requirements because bcth experi-
ments failed to accurately establish a pattern of decline of parent triphenyl-
tin hydroxide and patterns of formation and decline of its degradates.

Terrestrial field dissipation studies: One study (white, 1985, 1987a, 1987b)

was reviewed and provides supplemental information. This study would not ful-
fill data requirements because residues were not characterized, camplete meteoro-
logical data were not provided, and the maximum label rate was not used.

Confined accumulation studies on rotational crops: One study (_Burkle {:md
Rutz, 1985) was reviewed and 15 unacceptable hecause less than the maximum {
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label rate for a single application and less than the maximum number of
permissible treatments were applied to the test soil. It is recamended
that when the registrant conducts the study using maximum label rates, that
consideration be given to adopting a 120 day crop rotation interval or longer.

Laboratory studies of pesticide accumulation in fish: A biuegill study may
have been submitted for this addendum. The PM has been contacted on this
matter and if another copy is received by EAB, it will be reviewed ASAP.

The following data requirements are fulfilled:

gydrolysis studies: No data were reviewed for this addendum; however, based
on previously submitted data, no additional data are required. .

Aerobic soil metabolism studies: One study (Gildemeister and Sochor, 1985)
was reviewed and fulfills data requirements by providing information on the
aerobic metabolism of triphenyltin hydroxide in soil.

Anaerobic soil métabolism.studies: One study (Gildemeister et al., 1985) was

reviewed and fulfills data requirements by providing information on the anaero-

bic degradation of triphenyltin‘hydroxide in soil.

Leaching and adsorption/desorption studies: One study (Gildemeister, 198S5)
was reviewed and contributes toward the fulfillment of data requirements

for Registering Pesticides by providing information on the mobility (soil
TLC) of triphenyltin hydroxide and aged triphenyltin hydroxide residues in
silty clay, silt loam, and sand soils. Data fram the clay soil, a volcanic
ash soil fram Japan, would not fulfill data requirements because it is not
‘typical of soils in the United States. Based on these data and previously
submitted and accepted data on five unaged soil types, no additional data are

required. '

The following data requirements are deferred or are not reqﬁired for pre-
sently registered uses: -

Photodegradation studies in air: No data were reviewed for this addendum;
however, no data are required because of the low vapor pressure of triphenyl-
tin hydroxide. ‘ :

Anaérobic aquatic metabolism studies: No data were reviewed for this adden-
dim; however, no data are required because triphenyltin hydroxide does not
have an aquatic or aquatic impact use.

Aerobic aquatic metabolism studies: No data were reviewed for this adden-
dum; however, no data are required because triphenyltin hydroxide does not
have an aquatic or aquatic impact use.

Laboratory volatility studies: No data were reviewed for this addendum; how-
ever, no data are required because of the low vapor pressure of triphenyltin
hydroxide.

Field volatility studies: No data were reviewed for this addendum; however,
no data are required because of the low vapor pressure of triphenyltin
hydroxide. ~ ‘ :
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Aquatic field dissipation studies: No data were reviewed for this addendum,
however, no data are required because triphenyltin hydroxide does not have an
aquatic or aquatic impact use.

Forestry dissipation studies: No data were reviewed for this addendum; - how—
ever, no data are required because triphenyltin hydroxide has no forestry use.

Dissipation studies for cambination products and tank mix uses: No data were
reviewed for this addendum; however, no data are required because data re-
‘quirements for cambination products and tank mix uses are currently not being
imposed. ' '

Long-term field d1és1pat10n studies: No data were reviewed for this addendum,
but all data may be required if the results from the field d1551pat10n/aeroblc
soil metabolism studies demonstrate residues do not reach 50% dissipation in
5011 prior to the reccmmended subsequent application.

Fleld accumulatlon studies on rotational crops: No data were reviewed for
this addendum; however, all data may be required if significant [l4C]residues
of concern to the agency are detected in the test crops analyzed in the con-
fined accumulation study.

‘Accumulation studies on irrigated crops: No data were reviewed for this ad-
dendum; however, no data are required because triphenyltin hydroxide does not
have an aquatic food crop or aquatic noncrop use, is not used in and around
holding ponds used for irrigation purposes, and has no use 1nvolv1ng effluents
or discharges to water used for crop 1rr1gat10n. ;

Field accumulation studies on aquatic nontarget organisms: No data were

reviewed for this addendum; however, no data are required because trlphenyltin

hyd coxide currently has no registered forestry, agquatic, or aquatic impact
ses.

Reantry studies: ‘No data were reviewed for this addendum; however, all data
may be required if toxicity and exposure data indicate a potentlal hazard
exists. v
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APPENDIX

STRUCTURE OF TRIPHENYLTIN HYDROXIDE
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DU-TER, DUTER, HAITIN, PHENOSTAT-H
- SUZU H, TPTH, TPTOH, TRIPLE TIN,
TUBOTIN =

gl

Triphenyltin hydroxide



