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'1n.71 Th1s study can be used towards the fu]ft]lment of data requ1rements

a'5,172.sf,nyrethr1n [Pyrethr1n 1: 2,2-dimethy1-3-(2- methy] 1- o

| 5~propeny1)cyc1opropanecarboxy11c acid 2-methyl-4-0x0-3-(2, 4— , S
- pentadienyl)-2-cyclopenten-1-y1 ester] was dmmobile in sand, sandy
- loam, siTt loam, and silty clay Toam soils, ‘with Freundlich K, ‘

V"~":va1ues were 198 for the Wakulla- sand soil (1/n = 1. 098), 268 fbr the i

- North Dakota sandy loam soil (1/n =0.9069), 430 for the Dundee silt-

- “loam soil (1/n = 1.047), and’ 310 for the. Mahaska silty c]ay Toam so11

. (1/n =0.9222); correspond1ng Ko values were 37847, 12472, 74175, }u 5 ‘;.

-and. 16190, respectively. Pyrethrin: compr1sed >93. 6% of the app11ed e

. 1in the supernatants and so11 extracts; ‘minor amounts of. chrysanthem1c
- acid were detected 1n the adsorpt1on supernatant e
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3.0 .This study is acceptab]e and part1aIIy fqu1IIs EPA Data Requ1rement5‘
- for Registering Pesticides by providing information on, the mobility
(batch equilibrium) of unaged cyclopropane-labeled. [1-**CIpyrethrin
- [Pyrethrin 1; 2.2-dimethy1-3-(2-methyl-1- propenyI)cycIopropane- -
- carboxylic acid 2-methyl-4-0x0-3-(2;4- pentadienyl)-2-cyclopenten-1-yl
‘ester} Ain sand sandy Ioam silt Ioam ~and silty-clay Ioam sowIs .

4. ‘nNo additional lnformat1on on the mob111ty of unaged pyrethr1n in sonI'
" is required at this time. Information is needed on the mobility of
~ -aged residues originating from both the cycIopropane and cycIopentene -
- portions of. the moIecuIe ,

~ METHODOLOGY.: ,

. Sand,. sandy- Toam, silt Toam, and silty cIay Ioam so1Is (TabIe III)
were sieved (2 mm) for use in preliminary and definitive exper1ments
Based on the results of preliminary experiments, a soil:solution
ratio of 1:100 (w:v) and an equilibration per1od of 3 hours ‘were

~ selected for use in the definitive experiment. - It -was also

. determined that pyrethrin readily bound to the walls of both gIass
" and Teflon [page 14]: therefore, to minimize binding, the glass .

-centrifuge tubes used dur1ng the study were coated w1th unIabeIed
‘ pyrethr1n pr1or to use. , , ,

 For the definitive study port1ons (O 3g dry weight) of the four

. s0i1s were weighed into precoated 50-mL glass centrifuge.tubes, mixed -

with 30 mL-of a 0.01 M, caIC|um chloride solution, and treated with
cycloproparie-labeled [1-Clpyrethrin [Pyrethrin 1; 2,2-dimethy1-3-
(2-methy1-1-propenyl)cyclopropanecarboxylic acid 2. methyI 4-0x0-3-
(2,4-pentadienyl)-2-cyclopenten-1-y1 ester; radiochemical purity
>97.8%, specific activity 54 mCi/mMol, Amersham International] at
concentrations-of 0, 0.05, 0.09, 0.50, or 0.81 ppm (soil basis)

~dissolved in acetonitrile; the concentration of cosolvent was <1% by

~volume.. Two tubes were’ prepared for ‘each treatment combination.. Two .

,add1t1onaI tubes of each concentration of solution were prepared
without soil, to serve as controls. A1l tubes were capped and =
~wrapped in aluminum foil, and the soil: sofution slurries (1:100, ‘w:v)
were equ1I1brated for 3 hours on a wrist- action shaker at ambient .
" temperatures. After ‘equilibration, the samples were centrifuged and
_the supernatants decanted; duplicate: aI1quots of the supernatants ’
- were analyzed by LSC. ) .

To study desorpt1on the supernatants were repIaced with 30 mL of
- pesticide-free 0.01 M calcium chloride solution, and the . .
~ soil:solution slurries were equilibrated for 3 hours as previously
_ described. Following equilibration; the samples were centrifuged and
the supernatants decanted; duplicate aliquots of the supernatants’
.were dnalyzed by LSC.. After desorption, the soil samples were -
extracted twice with aceton1tr11e acidified water (4:1, v:v) by L
. sonicating for 10 minutes per extraction: after each extract1on the -
~mixture was: centrifuged and the supernatant decanted. - The extracts
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2 were combwned and a11quots were ana]yzed us1ng LSC “the extracted
. goils were air-dried, and subsamp]es were ana]yzed us1ng LSC
?/fo11OW1ng combust1on ‘ S ,

 The. adsorpt1on and. desorpt1on supernatants from one of the two
" 0.81 ppm samples from each soil, and the post-desorption,

acetonitrile;water extract from the same soils were part1t1oned tw1ce -

against methylene chloride. Like extracts were combined, and
aliquots of the organic and aqueous solutions were ana]yzed using
LSC. . The adsorpt1on desorption, and soil methylene chloride.
~ extracts were concentrated by rotoevaporat1on and/or. under nitrogen,
_then analyzed for total radioactivity using LSC, and for specific
compounds by reverse-phase HPLC using a Zorbax C-8 column coupled .
‘with an RP-18 guard column, and eluted with an acetonitrile:acidified
- (pH 4) 25 mM KH,PO, gradient (20:80 to 100:0 to 20:80, v v) the
* o column was equ1pped with radioactive flow detection. [*C]Compounds
 were identified by comparison to an unlabeled reference standard of
pyrethrin.  To confirm the identification of pyrethrin, "selected"
~methylene ch10r1de extracts were also ana]yzed by G(/MS and GC/RAM

DATA SUMMARY

Based on batch equ111br1um exper1ments [”C]pyrethrln Was determ1ned>\
to be immobile in sand, sandy loam, silt loam, and. <11ty clay 1oam ’
- soil:calcium chloride so]ut1on slurries (1:100, w: Vl containing
cyclopropane-labeled [1-"Clpyrethrin [Pyrethrln 1; 2.,2-dimethyl- 3-
(2-methyl-1- progeny])cyc]opropanecarboxy11c acid 2- methy] -4-0x0-3-
(2.4-pentadienyl)-2-cyclopenten-1-y] ester radiochemical purity e
>97.8%] at 0:05,.0.09, 0:50, or 0.81 ppm (soil basis). The slurries
were equ111brated in the dark for 3 hours at ambient temperatures..

Freundlich K values were 198 for the sand soil. 268 for the sandy

~loam soil, 455 for the silt Toam soil. and 310 for the silty clay
“loam_soil; corresponding K, values were 37847, 12472, 74175, and

:16190, -respectively, and n values were 0.91-1.10 (Tables VI-X). Kd\:*' :

values were 965 for the sand soil, 2332 for.the sandy loam soil, Zéﬁof}a
for the silt loam soil, and 1151 for the silty clay loam soil; -

- corresponding K va]ued were 184767, -108679, 448257 and 60133

e respect1ve1y and’ n va1ues were 0.61-0.86.

~Pyrethr|n was re]at1ve1y stab]e throughout the study compr1s1ng
+>93.6%. of ‘the applied in the supernatants and soil extracts. M1nor
~_amounts (4-5% of the applied) of chrysanthem1c acid were recovered in
the adsorption supernatant (Table XVI). Material ba]ances fo11ow1ng
- desorpt1on were 90.50- 111 864 of the app11ed (Tab]e XI)

COMMENTS , , ]

| 1.1. - Because pyrethr1n adsorbs read11y to a var1ety of surfaces a‘2-mL

- solution of methylene chloride containing 20 ug of unlabeled < .
pyrethr1n Was transferred 1nto each 50 mL g1ass centr1fuge tubes used
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~ine the def1n1t1ve exper1ment " The tubes were sealed with Teflon-
lined caps, then inverted.to cover ‘the inner surface (including the .
caps). The caps were removed, and the solvent in the tubes and on .
~ the caps was allowed to evaporate. This procedure minimized the -
“binding of pyrethrin to the sample containerin Tieu of the soil.
Reported ‘radioactivity. recoveries ranged from 90.50-111. 86% of the
app11ed suggesttng that b1nd1ng to test tubes was. m1n1ma1 ‘

«‘!The 1:100 soil: so]ut1on rat1o was- se]ected S0 that O 80% of the
l.pyrethr1n in so1ut1on wou1d be sorbed to the so11

It has been reported that the pyrethr1ns are re1at1ve1y |nso1ub1e in

- “water (The Agrochemical Handbook, 3rd Edition).. The use of a co- -

"~:so1vent in this experiment. (aceton1tr11e <1% by volume) allowed the
- concentration. of pyrethrin in: water to ‘exceed expected solubilities,
. and the observed partitioning may' have been between acetonitrile: son]\

. - rather than water:soil. However, the extremely high adsorption

"‘constants observed in this study, as well as confirmation of the .
- theoretical 1ikelihood that'pyrethrin would partition to the soil

organic matter rather than water confirm that pyrethrin I is lmmob11esft
~and will tend to attach itself to solid surfaces. Offsite exposure- to R

~pyrethrin I appears to be restricted to offsite spray drift and
runoff events severe ‘enough to- 1nduce soil eros1on : ,

4 r»,'The desorpt1on phase coeff1c1ents (n va]ues) for the North Dakota

~sandy 1oam, the Dundee silt ‘1oam and the Wakulla sand ar all < Q. 7
At n va]ues ‘significantly different from:l, the Freund11ch 1sotherm
\"may not be an accurate:model of adsorpt1on/desorpt10n "However, it s
possible to draw the broad conclusion that Tittle pyrethr1n can be '

! desorbed by water even where a coso]vent (aceton1tr11e) s used

>  f;4;ai _pjr‘:““‘
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Page is not included in this copy.

Pages 5 through 19 are not included iIn this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
X FIFRA registration data.

The document is a duplicate of page(s)

The document s not responsive to the request.
Internal deliberative information.
Attorney-Client work product.

Claimed Confidential by submitter upon submission to the
Agency.

The information not included is generally considered confidential
by product registrants. |If you have any questions, please
contact the individual who prepared the response to your request.





