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V. Conclu81ons:

The study provides acceptable data on degradation of 2,4-
dichlorophenoXyacetic acid (2,4-D) in aerobic mineral soil.
This data in conjunction with the acceptable soil metabolism
data (MRID 00116625) fulfllls ‘the "Ae¥obicd BSil Métabolism

(162-1) data requlrement No additional data are Heeded at
this time. .

Radlolabeled 2,4-D, at 5 ug/g, in a. Catlln silty clay loam
had a first- order half-life of 1.7 days. Soil degradates
were identified as 2,4-dichlorophenol. (2,4-DCP) (3.5% of
applied) and 2,4-DCA (2.5 to 2.8% of applied) . Unidentified

extractable re31dues (several HPLC peaks) were also detected

(<0.8% of applied at. Day 16). Radiolabeled residues were

detected (45 to 60% of applied at Day 5) in non-labile soil

- organic matter. Radiolabeled residue in the fulvic acid

fractlon was identified as 2,4-D. Volatile degradates were
identified as [*C]- -CO,. (50% of applled at Day l6) and 2, 4—
DCA . (0. 3/ of applled at Day‘16)

The reported data. 1nd1cate that 2,4-D rapldly degrades in

raeroblc mlneral soil.

VI Materlals and Methods

i

~Cdtlin’ 51lty clay loam (Typlc Argludolt) and Hanford sandy

- loam (Typic Xerorthent) soils were used in aerobic soil .

‘-metabolism studies. Fleld moist soils were passed through a

2mm 31eve, and then stored in - air-tight plastlc bags at -

© room temperature 1n the dark.
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(Rev1ewer Note - The reglstrant d1d not 1nd1cate SOll
moisture- conditions during storage.): Mlcroblal-v1ab111ty of
test soils and. the Catlin. soil at Day ‘16 Rep A was

'~ _quantified using-a dilution. plate method on soy agar‘KTSA)

actinomycete isolation agar (AIA), and potato dextrose agar -

. (PPA) . Phy81cochem1cal and microbiological propertles of

test 301ls are shown 1n Table II and IIT.

»j:Prellmlna;y Studies

Five prellmlnary‘studles were: conducted to evaluate testing

5.procedures.

{.

1: A subsample of each 3011 was amended with radlolabeled
2,4-D (radlopurlty—98 1%;SA=22.3 mCi/mmol;phenyl ring

~labeled isotopic dilution ratio=0.55) to yield a soil

concentration of 1.9 ug/g or 3.8 lbs ai/A.at a 6 inch soil-
depth. Each treated soil sample was placed in an incubation

- flask equipped with a continuous flow through air system-

connected to sequential gas traps (polyurethane plugs,

“ethylene glycol, and 10% KOH). Samples were taken at’

immediately posttreatment, 7, 14, and 20 days posttreatment.

2. A study was conducted using a similar method as descrlbed '
in experiment 1. <Volatile were Sampled at 30 mlnute
1ntervals for 5 days. .

. 3. A subsample of each soil was amended with radiolabeled

2,4-D to yield a soil concentration.of 5 pg/g (10 .lbs ai/A
at a 6 inch soil depth). Each treated soil sample was
placed in each of two biometer flasks equipped with a _
polyurethane plug and 10% KOH gas traps. The flasks were
opened at 7 day intervals to facilitate air exchange.
Samples were taken at 4 and 32 days posttreatment Biometer

. flasks for the Day 32 samples were placed in freezer to

promote condensation of volatile degradates prior to
sampllng - : . |

; 4;,A,prellminarynetudy was conducted to assess gas trapping
- efficiency. in -static and flow-through gas trapping systems.

Subsamples of test soil were amended with radiolabeled 2,4-D.
to yield a nominal concentration of .5 pg/g; Treated soil

.. samples were placed into biometer flasks equipped with -
+ polyurethane foam and 10% KOH gas traps and biometer flasks
" with. flow- through charcoal and 10%.KOH gas traps.

rSamples were taken at 5 days posttreatment :

5. Subsamples of Hanford sandy 1oam 5011 were’ amended
radiolabeled- 2,4-D (rad10pur1ty—98 1%;S8A=22.3

~.mCi/mmol; phenyl ring labeled; isotopic dllutlon-ratlo =0. 55)

to yield a nominal concentration of 5 pg/g.. Treated. soil”

. samples were placed- biometer. flasks equipped.with

polyurethane foam and 10% KOH gas traps.. Samples were. taken

~at 20 days posttreatment
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Subsamples of Catlln 31lty clay loam (50 g) were placed lnto .ﬂ
each of 26 sterile, biometer flasks. Each SOll sample was. .
amended with .isotopically diluted 2;4-D- . - -
(radiopurity=98.1%;SA=22.3 mCi/mmol ;phenyl rlng labeled
isotopic. dilution ratlo—o 55) to yield a nominal soil:
concentration of 5 ug/g. ThlS appllcatlon rate is -
equivalent to 10.lbs ai/A-at a 15 cm ‘incorporation depth .
Fourteen of the biometer flasks were further amended with an -
additional 9.3 g of soil to readjust the soil. pest1c1de

- concentration to 5.1 pg/g®’. The biometer flasks were

incubated at 25°C in the dark. [Reviewer Note: The blometel
flasks were - incubated under static conditions.. The

- registrant did not indicate if biometer flasks were opened -
for air exchange.] Duplicate soil and gas trap samples were -

taken immediately posttreatment, 1,2,3,5,7,9, 13 and. .16 days
posttreatment . S

Anal tlcal

Each biometer flask was placed in a freezer for 30 minutes
prior to sampling. The walls of each flask were rinsed with
50 ml acetone:water:acetic acid to remove any volatile
residues in the condensate. BAn additional 50 ml of
extracting solution was used to transfer soil from the
blometer flask 1nto ‘extraction flask.

Each soil sample was extracted 3X with ??????. The extracts
for each soil sample were combined, evaporated to dryness
with N,, and the remainingnreSidues were redissolved in
acetonitrile. Extracts samples were taken before . .
evaporation to ensure quantity and identify of residues in
original extracts. Each extract sample was spiked with non- -

- . labeled 2,4-DCA, concentrated via evapodration with N,, and

remaining residue were redissolved in acetonitrile. Foam-
plugs gas traps were extracted with dichloromethane.

' Extracted soil samples from Day 20, Pllot #1 were further

extracted to assess the non-labile soil residues. Each
sample was sequentially extracted with acetone:water:acetic.

acid 90: 5:5 (v:v:v) at 50°C, acetone:1N HCl 90:10 (v:v), and
"1 N NaOH. Extracted soil samples for Day 5 Rep A’ were_alsc

extracted with 0.5N NaOH.. The NaOH extracts were acidified -
with HC1l (pH=1) to pre01p1tate humic. acids. The fulvic acid

fraction was con51dered as the soluble fraction in acidified -
~samplés of ‘0.5 M NaOH. - Humic acid fractions were- - '
‘redissolved in 0.5 NaOH for LSC. .Fulvic acid fractions in

acidified NaOH extracts were analyzed using HPLC and LSC.

1-There was an error in dispensing the stock _solution of |
~ isotopically diluted 2,4-D. Fourteen biometer flasks were amended -
with an additional 0.8 ml of 2,4-D stock solution.  Therefore, the
registrant added more soil (9 3-g) to- the fourteen flasks to-
normallze soil pest1c1de concentratlons at 5 1 ug/g

NS



VII.

-Day 16).

\Extractable s01l res1dues were separated us1ng HPLC equlppeda

with an OMIPAK PAX-500 and C-18 column and a linear gradient

© solvent system of acetonitrile/0.05% trifluorcacetic acidi

and separated residues were detected with UV/VIS (254 nm)
and. flow-through rad101sotope detectors. . Extracted residues

‘were also separated using 1 and. 2-D TLC with toluene/ethyl:-
‘acetate/acetic acid 10:10:1 (v:v:v) -and hexane/2-propanol"

1:1 (v:v) with 5% acetic acid.. Separated residues were

".identified using co-chromatography with known standards.

All extracts were analyzed within 48 hours of the sampling.-

" The total *C. content in soil was determined by combustion-

LSC. The total MC content in soil extracts was determined. .
by LSC." BaCo, prec1p1tatlon was used .to confirm the '

.presence of CO, in 10% KOH gas traps. The detection limlts

were 0.001 pg/g and 0. 0012 pg/g for combustlon and HPLC
respectlvely .

,AStOrage Stablllty

Soil extractions were completed on the day of samplingl

Extracts.were stored frozen (<0°C) prior to chemical

analysis. Reference standards were reanalyzed during the
storage time. - In addition, the extract of the Day 7 (Rep B)
soil sample was reanalyzed at 80 days postextraction.

Author’s Results and Conclusions:

A. Low material balances were observed in preliminary

studies using biometer flasks with flow-through air system
(Appendix B) . The registrant believes low material balances
were attributed to evolution of CO, and volatile degradates
of 2,4-D (possibly 2,4-DCP and/or 2,4-DCA). These results

were used to justify the use of static 1ncubatlon blometer
flasks.

lB. The material balance of radiolabeled residue ranged from

89 to 114% of the applied radiolabeled 2,4-D (Table V). The

radioactive residues were .distributed in soil extracts (88.6 . .
to 91.5 % applied immediately posttreatment), nonextractable

soil fraction (45 to 60% of applied at Day 5), KOH gas. trap
(52% of applled at Day 16), and the foam plug gas trap (O 3%

- of applled at Day 16) (Table V)

C. The first- order half- llfe of" 2 4-D was 1.7 days 1n a B

. Catlln 31lty clay loam (Flg 20)

_D. Degradates of - [“C] ~2,4-D were " 1dent1f1ed as 2,4- DCP ' ’;

(3.5% of applied at-Day 2 to 0.4% at Day 16) and 2,4-DCA .

(2.5-to 2.8% of applied at Day 9 to 1.4 to 1.6% at Day 16). -
(Tables VI -.and VII). Unidentified extractable residues-

(several HPLC peaks) were. also detected (<O 8% of applled at.

-

- E. Radiolabeled residues Were.detected {45 to 60% of applied

-at ‘Day 5) in non- labile soil organic -matter (Table.VII).

Radiolabeled residue in the fulv1c acid soil fraction was - -

‘identified as 2,4-D (Figure 18) . Caustic extracts of" Day 20 B

]
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;s011 samples of Hanford and Catlln SOllS 1ndlcate

radiolabeled residue distributed in organic.acid extracts

(1.6 to 2% of applled) mineral . acid extracts (6.7 to 8% of“f' '

applied), and caustlc extracts (10 5 to 12.1% of. applled)
(Appendix D) .. : . . . -

F. Volatile degradates-were 1dent1f1ed as [“C] -CO,.. (50/ of

. applied at Day 16) and .organic “wvolatile in foam plug trap
'~ (0.3% of applied at Day 16). ‘Radlolabeled residue in - the
' foam plug was identified as 2 4- DCA ’ o S

VIII.

“G The reglstrant proposed- 2,4- D degradatlon was dependent

on decarboxylation to form 2,4-DCP (Figure 19). The

‘degradate 2,4-DCP is further mineralized to- CO, or
-methylated to form 2,4- -DCA. The 2,4-DCA is further_

mineralized to form_COzg

H. The storage stablllty study indicates.residue stability’

over an 80 day storage perlod at < 0° C’ (Appendlx E) ..
Reviewer’ 8 Comments

A. The study was conducted in a static biometer flask. As
per Subdivision N guidelines, aerobic soil metabolism
studies should be conducted using a flow-through air system.
EFGWR believes the test system design does not ]eopardlze
interpretation of data because aerobic conditions wére
maintained to fa01lltate ox1dat1ve mlnerallzatlon of 2,4- D

" to CO,.
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Page is not included in this copy.

Pages (& through C;ZCD are not included in 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.

The document is a duplicate of page (s)

;& FIFRA registration data.

The document is not responsive to the request.

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.
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