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CONCLUSIONS :

1. This study is acceptable and partially,fulfills EPA Data Réquirements for
Registering Pesticides by prov1d1ng‘informati0n on the mobility (batch
;equlllbrlum) of. propa21ne in sandy loam, sand, loam, and silty clay soil .

samples.

2.'Propazine is Highly to moderately moblle, with Freundllch Ky values for

adsorption/desorption of 0.67/86.

"1.30/27.0 for silty clay, and 1.3
‘wexe 78.7 for loam,
for sand

3. No addltlonal 1nformat10n of the
“rat this time. .
in the aercbic metabolism study,"

., 00152997) - that was reviewed and décepted by EPA..

the mobility (column leaching) -of
in another study KSee_MRID 436898

>

‘ METHODOLOGY.

1

Sand sandy loam,vloam,‘and 51lty

surface horizons of goils in Faye
. for -soil’ ‘sample characterization)|
. studies, the author selected soil
_CaCl, ‘for. the sandy loam, loam, a
-, the sand sample.  -A 24- hour equll

definitive: study ‘ X

:Dupllcate subsamples of each <2-m
Teflon tubes (Comment 2) . Aqueou

4 for sand, 1.28/11.9 for sandy loam, -
5/6.7 for loam. The adsorption K, values

[

96\0'for'silty clay, 127 6 for sandy 1oam, .and 268 4

-

mobility of propaiine in‘soil-is required

The mobility of hydroxy- propaZine, a major degradate found

was evaluated in an earlier study (MRID
“Acceptable information on
aged propazine residues has been provided
-03, Study 2 of th1s subm1551on)

clay soil samples were collected from the
tte and Madison Counties, KY (see Table I

(Comment 1). Based on prellmlnary :
:50lution ratios of 10 g:30 ml of 0.01IM
nd .silty clay samples, and 20 g:30 ml. for
1bratlon perlod was selected for the’

m sieved soil - type were welghed -into
s 0.01M. CaCl solutlons contalnlng 0

-3.1-
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0.25, 0.5, 0.75, and 1.0 ppm of rlng labeled [“C] propaz1ne [6 chloro—

N, N’—bls(l methylethyl) -1,3,5- triazine- 2,4-diamine; radiochemical purity
98.1%, specific activity 104.4 uCi/mg] were added to the tubes. The tubes
were"equilibratedvinGthe‘dark'at 24.8 + 0.7°C in a shaking water bath.
After 24 hours; the tubes were,Centrlfuged the supérnatants were . : -
collected, and total radioactivity was analyzed by LSC. For the desorptlon
phase, the supernatants were replaced with an equal volume of fresh 0.01 M
" CaCl, .solution and the slurries were shaken as before for 24 hours._ As
with the adsorption. phase, . the supernatants were collected and radiocassayed
by LSC. .The soils were then alr—dried,and combusted for radiocarbon
quantlflcatlon. ' , ’ o S C- -

The treatment solutions and 1.0-ppm adsorption solutions from each soil
type were analyzed by HPLC, using an ODS reverse phase -column, eluted with
various ratios of 1% -acetic acid/0.1%. triethylamine in water and in

acetonltrlle, The_column:was}eqplpped w1th o (254 nm) and radloactlulty
o .- deteetdiom, -~ . oLl

- ] . = - - Rl

DATA SUMMARY:

The material balance for the ind1v1dual repllcatlons in: the deflnltlve
study ranged from 89.5 to 100.7% (Tables ‘IV-VII).. .The percentage of
applied radiocactivity adsbrbed on the soils decreased with increasing
concentration of propazine in the aqueous:solution, £rom 39.0% to 31.4% for
" the sandy.loam sample, 41.0% to 34.8% for the sand, 39. 4% to 32.6% for the
loam, and 43.3% to 32.0% for the |silty clay (Table VIII). - Similarly; the
percentage ‘of 'the adsorbed radio%Ctivityvthat was desorbed also decreased

- with increasing initial propazihe concentration, from 32.6% to 26.9% for
the sandy loam sample, 19. 9% to 12.0% for the sand, 37. 6% to 35 0% for. the
loam, and 35.8% to 26.8% for the 51lty clay j R

Freundllch equatlon

/

- -»fcé(l/n) : - . -

where x = amount of propazine adsorbed (ug), m = mass of soil (qg), Ce =
concentration of propazine “in solution (ug/ml), K; = adsorption
doefficient, and (1/n).'= slope.of the plot of ln(Ce¢) vs ln(x/m). The
adsorptlon/desorptlon isotherms are illustrated in Flgures 14-17 and the
‘adsorptlon/desorptlon constants ire llsted in Table XIII (Comment 3)

The Freundllch Kﬁ values for adsorptlon/desorptlon of propa21ne were
calculated to be 0.67/86.4 for sand, 1.28/11.9 for sandy. loam, 1.30/27.0
-for silty clay, and 1.35/6.7 -for loam (Table VIII). The adsorption ¥,
values, calculated by the equatl n (Ky/%$oxrganic C) x 100, were ‘78.7 £for the
..loam, 96.0 for the silty clay, 7.6 for the sandy loam, and 268.4. for the.
sand (Comment 4). The calculated K, and K., values 1nd1cate that propa21ne
is highly to‘moderate1y>mqbi1e’i soils {Comment. 5).. ‘

.I-‘v

REVIEWER COMMENTS :

1. The soil samples were the same a
study (MRID 436898-03; Study 2 i
sample used in this study was al
conducted by PTRL (PTRL East. Inc

‘of [**ClPropazine in Sandy 'Loam. "
submitted for' review. .

those used in the aged column leachlng
‘this rev1ew) The ‘same sandy loam soil
o. used in an aeroblc soil metabolism study

whlch was referenced here but not

2. A prellmlnary study u31ng 30 ml of 0. 01M Cacl conta}nlng 1 0 ppm“

[uc]Propa21ne in duplicate. contrﬁl tubes detected no adsorptlon of‘
[“C]Propa21ne to the Teflon tube

L

3

PrOJect ‘No. 865, "Aerobic. Soil Metabollsm '
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TableI.

'

_Physicochemical Characteristics of Soils.(a)
Texture Class~ !
L ;0 Organic ' -~ Buk .
'PTRL East Lo . Carbon - Sand - Silt Clay = - CEC(b) -~ Density. . - - Field
Inc.LogNo. = Sqi_l'Type:_ (%) © (%) - (%) - (%) ‘meq/100 g " (glem3)(¢) - - pH Capacity(d)
Q2" SandyLoam(e) . - 100 670 230 100 55 124 68 151
U3 Sand@) 0.25 912 60 . 28 20 120 16 28
71(-727”,’ © Loaml 171 484 324 7 192 172" 15176 TS T
V1o Si,lty'Cléy(h)’ " _;1.',3,;@@,’ 88 440 412 166 146 59 3.2

PTRLEast, Inc., Richmond Kentucky.

(d) Based on ml waxer/lOOg dry soil-at 0.33 bar.
(e) USDA soil series classification: Sandy Joain fri;

® ‘USDA soil series classification: Sand from Kic

Huntington silt loam seriés.
co sandy loam series.
~ (2) USDA soil & series classifications Lioam from Huntington silt loam series.

®) USDA soxl series classlﬁcauon, Silty clay from Bden sxlty clay loam senes

- (2) All soxls collected from honzon A, in Fayette Céunty, Kcnmcky Physxcochenucal characteristics of sandy loam determmed by PTRL East, Inc,, Rxchmond Kentucky and sand,
loam and silty clay by A &L Great Lakes I..aboéa:ones, Inc , Fort Wayne, Indlanm .

o (b) Cation exchange capacity. . : : P
. (c) ‘Determined on undistutbed sandy loam and sanél soxl by College of Agnculmre, Umversuy of Kentuckxf Lexmgton, Kentucky and on und:sturbed loam and snlty clay soils by




 Table VL Definitive Phase: Accountability of [14C]Residues from Soil Treated with 1.0 ppm [14C]Propazine.(a)

Soil”
e

: 'Repliggte\ 4

Applied *
- dpm(b) .

e

. hg/ml

Adsorption |
- dpm(c).

© pg/mi

. Actual
Desorption
- dpm(d)

pg/ml

. Actual

Combusted
Solids(e) .

o

ug/g

" Total -
- dpm

" Percent

Recovery |

- SandyLoam .

A

" 6.988,800
6,988,800 .
- 6,988,800
6,988,800 7

101 -
f1.01

{] . E
i 1,01
i C

101

4822860

4770600
4,565,400
4,546,020

0.694
0.686
0,657

0.654

492,130
544,580

264,880
f273,-1_82 :

0.071

0,078

0038
0.039

1371486
1,443,526
17823177
2220579 .

0.592
0623
ﬂi§‘3’5/ .
0#79

I

6,686,476
6,758,706
6612597 -
709781

,95.7 '

96.7

94.6

1007 -

ol Loam

4 L gé o8eg :
. €68 "ON 100f01d TId

U silty Clay

. 6988,800
| :_'6 988,800 °
6,988, 800°

6988800 101

1101
v
101

101

4,700,700, .
4,713,720

~

4545300
4,957,860

0.676
0.678 -

0.654
0713

”741 930
! -784700 .

753,010
374,110

0.107
S 0:113
0.108
0054

1,426,520
1,407,832
1,500,460

11,483,057

0615

0 607

| . !u
0, 647
0.640 -

6,869,150
6,906,252
"6,798‘,770
6,815,027

1983

| 988
973
975

(a) Specxf c activity of 231 768 dpm/pg
(b) Based on rad.\oassay ‘of treatmeént solution,

" (c). Amount remaining in adsorption solution followxng equxhbranon
_(d) Dpm in desorption solution minus dpm in adsorption solunon remaining in soil after eqmlxbrauon
(e) me remaining on soil minus dpm in solution remammg in soxl after, desorptlon

o
# i

.Mean

975




- Table VIIL Definitive Phase Summary f Percent Adsorptlon/Desorptton ‘
: “of [14C]Propazme with Four Soil Types '

N

|
. }
.Initial }
I Aqueous ‘

" Soil Type Concentration (ppm) - 'Péncent AdSorbgd(a) ~ Percent Desorbed(b) .

Sandy Loam - 025 - Sl 39.05 S 3263 : : . -
. 050 - . | -358 - 3182 L
0.75. 3329 31.19 R ‘ Lo

0 | 3137 S 26.90

%i‘SD. : T o 3490i 333 — 30 64i256 =57 . : ., Cmeasl o C g 4_ s

- Sand 0.25° S 4096 0 o 1991 : :
' - 050 L 3385 2024

N - 075 o328 . 16.57 S
S L) IR e 100 | 3481 R K13

. MeantSD. . |3563+364 . 1717385

" Loam ‘ 025 C 30944 B v X7 S, T
\ 050 36.52 3768 -
0.75 ’, . ) , 33'92 FU - o 36.41 s e : . ) e ey s
1.00 S 3265 3500 -

Meéan + S.D. - ] 3563£301 3668+% 127

SityClay .~ 025 . . o433 - 3878
o 050 . . . | 398 - - 3313 -
- o075 | 3560 T Y
. w0 200 2678

“RERESD, T T 1| 3769+493 - 3LI4E 407 = el aaem

L@ Meanofmorcphcates o ; :
o _(b) Mean of two replicates; percent of amount adsorbe¢

PTRL PI'O_]CCt No. 853
: Page 36




' TableXIN -Adsorption/Desorption Constants for [14C]Propazine in Four Soil Types.

- Percent
: ’ - Organic o
L - Soil Type Study Phase Carbon - Kd Koc(a) - . n(b)
 swdyLoam  Adsompion - 100 1216 1276 1.200°
o Desotion 100 - 11805 1195 . 0840
Sand - Adsorption - 025 0671 . 2684 _ . 1.258
| Desomtion 025 86401 345604 . 0591
" Loam  Adsopion 71 1.346 787 1255
" Desomption. . - L7l 6673 3902 0913
Silty Clay Adsopfion 136 . . 1305 w0 960 - 1443
Desoption . 136 26.950 19816 . 0.664
(a) Koc: (Kd x 10(‘));(% orgaﬁic éarbon). _ o s
(b) n= lls!opc of linear regi'ession of Freundlich equation x/m = (1/n)(InCe) + ln Kd. -
.
/
" PTRL Project No. 853 -
. . Page 41




x/m -

o} Adéorption :
¢ Desorption

‘Fig‘urev.lll_. Adsdfptiorj/Desor’pti_o

e

n I's_o't'hem'_ls of [14C]Propazine in Sandy Loam o

" . PTRL Project No. 853 -
S 7. PageS6-
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Figure 15 ; Adsorphon/Desorphon 'Isoﬂlerrﬂs of [14C]Pr6§azine in Sén'd.;: L
. PTRL Project No. 853
i Page57 - .




1.0
0.8 - ,

x/m

IS RS : 1 = — . El Adsorpﬁdn C o - .
e . 027 97 © |- . e Desormton . : e

e oo 0.2 | 0.4 0.6 0.8

i

i

Figure 16. E Adsorpuon/DesorptlonIsothelms of [14C]PropazmemLoam :

Vi

"~ PTRL Project No. 853
S PageS8. o




B Adsorptions -
¢ Desorption

0.4 - 0.6
Ce

0.8

" Figure 17. - Adsorption/Desorption Isotherms of [4C]Propazine in Silty Clay.

Project No. 853 A
- Page59 - .o



. RESULTS AND DISCUSSION

| The ;radrochemrcal punty of [14(,]propazire'as determined by HPLC analysis Was
-98.28% (mean of two mjectlons) pnor to use in the prehmmary study. - Radlochemlcal "
punty was also determined by: HPLC followmg the last samplmg in the deﬁmuve study
- (98 07%) thus demonstrahng stablhty at thetest site.. Rad1ochromatog_rams and peak
. integration summanes are presented in Figures 7 - 9. Non-radiolabeled reference,

“ fo]lowmg the last sampllng to estabhsh therr stabrhty at the test site for the duratlon of the
study '

HPLC analyses of the adsorptron solutmn followmg 24 hours of equrhbratron at the r
hlghest concentratlon tested (nommal 1ippm) for pooled rephcates of each respective soil
type showed propazine concentratrons as percent of injected of 99. 89 99.94,99.77 and -
- 99.97% for: sandy loam, sand, loam and silty clay, respectively (Figures 10 - 13). These
" results demonstrate the stablhty of [4C Ipropazine during the adsorptian phase. .

'Smce sarnples, were not stored, no storage stability data is needed.

- A summary of percent of propazrne adsorpfion to soil observed in,_thejpreli_minary
 studyi is presented in Table 11 ' . o |

Matenal balance summanes of [14C) propazme equ1valents recovered inthe
deﬁnmve study are- presented in Table<. IV-VIL The average matenal balance, expressed as
_ the recovery for all dose levels was a8t O.l% (rnean x SE) of the Vappl,;ed r
- radrocarbon o | o S

' A sumrnary of the percent adsorptron and desorptron of [14C]propazme at 0 25
O 50 O 75 and l O-ppm w1th sandy loam, sand loam and sﬂty clay is presented in -

: l’l‘RL Project No. 853
' Page25.

standards“?‘f?ures’ 776, Were analyzed quahtatwely by HPLC prﬁto mlnatron ande 'wf.;e- L



e Table VIII. The percent adsorbed (mean -of two rephcates for all four concentrauon levels)
.. ranged between 34.90 and 37 69% The percent desorbed (mean of two rephcates forall

N il

-

four concentratton levels) ranged between 17.17 and 36. 68% of the amount prevrously ’

adsorbed. Adsorptlon and desorpuon solutron concentrauons (Ce) -sail concentrauons
‘(x/m)and regressron calculanons for the Freundlich equatwn for the four soil types are

- ‘summarized in Tables IX-XO and are. graphlcally presented in Flgures 14 - 17 for the-
* sandy loam, sand, loam and srlty clay, rdspectrvely A

P gmag

1. 305/26 950 for srlty clay (Table XHI). _

Adsorptron/desorptlon coefﬁc1ents (Kd values) for [14C] propazme were deterrmned
* to berF27 6/11 905”f0r sandy loam, 0 671/ 86 401 for sand F34616 673 fbﬁiﬁﬁ’ aﬁE e

The adsorption/deSOrption constants (Koc values) for [14C]propaz1ne were
determined to be 127.6/1,190.5 for sandy loam, 268.4/34,560.4 for sand 78 7/390 2 for
loam and 96.0/1 981.6 for silty clay (Table XTII). '

Based on the use of Koc values to predict leaching potential (Reference 1), where
Koc values greater than 5,000 denote 1mmob111ty ofa chermcal in soil and K, values

- between 0 and 500 denote mobility in sdll [14C] propazine is predicted to be mobile. If

N adsorpuon Koc values are used as a. measure of relative. mob1hty, mohihtylspredxctedlo be " .. T

greatest in loam followedby sandy loarrl silty clay and sand. . If adsorptlon K4 values are

used, mobrllty is predrcted to be greatest in sand followed by sxlty clay, sandy loam and

loam. 1

: PTRL Project No. 853
Page 26



R N CONCLUSIONS

_ Adsorpﬁonldesorpuon 1sotherms for [14C]propaz1ne were. detennmed usmg four o

s01l types The adsorptlonldesorpuon constants (K, values) are 127. 6/1, 190 5 for sandy

~ loam, 268 4/34 560 4 for sand 78. 7/390
" B Koc values are used as a measure of relati
g loam followed by silty clay, sandy loam 3

' pr,edmtod to be greatest in sand followed’

2 for loam and 96. OIl 981 6 for sﬂty clay If

and sand. If Kd values are used mobxhty is
by sandy loam, sﬂty clay and loam

. Page27

ve mobility, mob1hty is predlcted to be greatest: in

PTRL Project No. 853



