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This study is and can be used to partially satisfy 
the Mobility in Soils data requirement. No additional data 
on the mobility of 3482 are required. 

Mobility - Column Leachins, 
CONCLUSIONS: 

The mobility of unaged [I4c] -V-53482 (uniformly phenyl ring 
labeled, and labeled in the 1- and 2-positions of the 3,4,5,6- 
tetrahydrophthalimido moiet ) was low to high in 36-crn soil 
leaching columns, using four soil types. The soils were treated at 
an application rate of app oximately 0.26 pg/g, which is about 
three times the maximum fie1 application rate. f 

Jnaqed Soils 

The material balance wab 92.3-102.8% of the applied. 

TEXT SEARCHABLE DOCUMENT



METHODOLOGY: 

[w-14c] -V-53482 (unifo phenyl-ring labeled, radiochemical 
purity 96.7%, specific 418 mCi/g) was dissolved in 3 mL of 
acetonitrile to make a 
of 305405 dpm/5pL. 
positions of moiety, 
radiochemical mCi/g) was 
dissolved 
confirmed 

Four soils were sie 2-mm) and air dried. The soils 
included a Plainfield san sand, 1% silt, 2% clay, 0.3% O.M., 
pH 5.4) , a California Co andy loam (67% sand, 29% silt, 4% 
clay, 1.2% O.M., pH 7.8) sissippi silt loam (29% sand, 58% 
silt, 13% clay, 1.1% 0.M O), and a Kewaunee clay loam soil 
(21% sand, 47% silt, 32% .O% O.M., pH 7.0). 100-g portions 
of each soil types were p glass containers. The Plainfield 
sand and the Californi,? sandy loam soils were fortified 
with 370 pL of ,the [Ph- 2 fortification solution, and 170 
pL of the [THP- C] -V-53 fication solution. The Mississippi 
silt loam and fpe Kewaunee loam soils were fortified with 230 
pL ofrthe [Ph- C]-V-53 ication solution, and 135 of the 
[THP- C]-V-53482 for lution. The applied concentration 
of test material was to be about three times the maximum 
field application rate 

Each glass column was into six 6-cm segments. The inner 
diameter was 2-inches (5.1 . Two columns per soil type were 
filled with untreated soil uniform density. Series of traps 
for volatiles were located top and the bottom of the column. 
Each series had traps ethylene glycol, 2- 
ethoxyethano1:ethanolamine media in that order. 
The radioactivity in each determined by LSC. 
About 1030 mL of 0.01 N applied to the 
columns. The application cm/hr for the 
California College loam, and the 
Kewaunee clay loam for the 
Plainfield sand. 

The amount of ity was determined by LSC for each 
containing 21% of the applied 

containing <1% of the 
applied of leachate were 

with ammonium 
phase was 

and 



Duplicate portions of soil sactions were homogenized, 
oxidized by combustion, CO, determined by LSC 
Additionally, those soils 210% of the applied 
radioactivity plus four or containing ~ 1 0 %  of the 
applied were extracted with of acetone:water (5:l) 
(Extract I), then with acetone:l N HC1 (9:l) 
(Extract 2). The LSC; portions of the 
soils were C02 measured by LSC. 
Extracts 1 two-dimensional TLC 
system extracts were also 

fortified with [THP-I4c] -v-53482, 
ethyl acetate. The combined 
weighed and counted by 5SC. 

The leachate extracts 
solutions of V-53482 by 
systems were used: 

to1uene:ethyl 
hexane:ethyl acetaJ:e 

The V-53482 reference stantard 
quenching. The radioactivi-ty 
imaging and autoradiography. 
concentrated and co-injected 
using a gradient mobile phase 
radioactivity detection. 

RESULTS : 

were extracted three times with 
extracts and extracted leachate were 

were cochromatographed with standard 
two-dimensional TLC. The following solvent 

formate:formic acid (5:7:1) 
(4: 3) 
was located by W-fluorescence 
was measured by radioanalytical 

Selected aliquots of leachate were 
with a reference standard in an HPLC 
of acetonitri1e:water and both W and 

 he mobility of ["c] -v-53482 (uniformly phenyl ring 
labeled, and labeled 1- and 2-positions of the 3,4,5,6- 
tetrahydrophthalimido was low to high in 36-cm soil 
leaching columns, oil types. The soils were treated at 
an application ximately 0.26 pg/g, which is about 
three times Id application rate. The average 
calculated as follows: 

The material balance w s 92.3-102.8% of the applied. The 

- 3.3 - 

[Ph- "c] [THP- I4c 3 

Soil R, K, K 

Plainfield sand 

California College 
sandy loam 

Mississippi silt loam 

Kewaunee clay loam 

0.61 

0.56 

0.15 

0.08 

0.465 265 

0.833 118 

11.0 1705 

24.0 816 

np 

0.59 0.484 277 

0.57 0.744 105 

0.30 4.37 675 

0.11 14.6 4 9.7 



majority of the detected was identified as parent V- 
53482. Several tion components were present at 110% 
of the applied. 

[ph-14c]-V-53482 showed mobility in a Mississippi silt loam 
and a Kewaunee clay loam The estimated Kd values are 8.70- 
13.4 and 18.9-29.0 for silt loam and the clay loam soils, 
respectively. 
estimated TLC 
0.06-0.09 for 
mobility in a 
values are 

sandy loam 
111- 

[14c] residues in the chate fractions totaled 63.0-71.8%, 
of the applied for the 

sandy loam, Mississippi silt 
loam, and respectively. 

[THP-I4c] -v-53482 showed oderate mobility in a Plainf ield sand 
and a Kewaunee clay loam . The estimated Kd values are 0.418- 

the sand and the clay loam soils, 
are 238-315 and 449-544. The 
for the sand, and 0.10-0.12 

for the clay 
a Mississippi 
values are 
53482 loam soil. 

100-110, 

totaled 58.5-69.1%, 
the Plainfield 
silt loam, and 

Kewaunnee clay 

COMMENTS : 

1. All four soils teste were analyzed for presence of 
microorganisms prior to tudy initiation. Results showed that 
there was a viable micr f bial population in all soil types. 

2. There is a error in one of the study reports 
(MRID# page 16, the authors cite the 

eparation section as Page 13. It is 



3. According to the stud in the Mississippi silt loam and 
Kewaunee clay loam there was a substantial quantity of 
soil adhered to containers. Rinses of acetone 
were collected by LSC. The amount of radio- 
activity found the applied. 

4.  In order to determine t e recoveries of radioactivity of the* 
two-dimensional TLC pr cedure, one soil and one leachate 
extracts were tested. he TLC plate was divided into various 
areas and scrapings an lyzed by LSC. The recoveries were 
95.4-102.4%. 1 

5 .  The efficiency of soil oxidation procedure was also 
determined using all r soils, fortified at three levels of 
radioactivity. The efficiency factor ranged from 
0.950 to 1.07. 

6 .  Less than 0.1% of the ra ioactivity was found in the traps for 
volatile components, in f icating little volatilization during 
the process. 1 

7 .  Leachate samples were xtracted and analyzed on the day of 
collection or stored in a freezer for 13 weeks. No storage 
stability was provided. 1 

8. The registrant used a lumn leaching protocol to assess the 
mobility of V-53482 cause the rapid hydrolysis of the 
chemical precluded the se of batch equilibrium methods. 
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Figure 2. schemati+ diagram of the column leaching apparatus. 

Air outlet to 
VaCHlm pump 



HLA 6320-102 

~ Table I . 

Sunnar of the Total Radiaactivtty Found 4p tk b i 1  C a l m  *trices 

- ~ndividlal Radioactlvitv A ~ ~ l i c d  to Column (XI  
Leachate' Sol lw Rinse 

Colum leachate e t on 
Number Number n d v i d u l  '11'mLr Jndtvidual Ipul J o l m  $on!%er Column Total 

Plalnf ield Sand 

lifornia Colleae Sandv Loam - 

NA Not applicable (samples not analyzed). 
NO Not detected. 

a Individual leachate values from Appendix C; 
b Individual soil values fran Appendix D; 



T&le I t  

I~CM m r y  of ~edioclctivity rornd i n  the ~ewhate' 

Mean Percent of Am1 id Redloact i v i  t y  
Leachate Extracted TLC Distribution foud in the Leachate Extract Totalb 

M h r  &eachate Leachate 

pleinf ie ld  Sand 

1 0.8 32.5 No NO 0.4 M) 0.3 W t10 0.2 33.4 34.2 

Misrissimi S i l t  Loaq 

1 NA MA N A MA MA MA "A . MA N A WA NA 0 .1~  

2 MA NA MA MA H A  MA MA MA MA NA N A 0.6' 

Keweunee Clav L o n  

1 MA MA N A MA MA MA HA MA MA MA MA 0.1. 

2 MA MA NA MA MA MA MA MA MA WA MA 6.0~ 

NA Mot applicable (s-ler not uwlyzed). 
ND Mot detected. 

8 Mean of value8 in m i x  C; Table C-IV. 
b Sm of values in this table. Thir total m y  not agree wfth the total In Table 1 dur t o  rouding. 



Section 
Wunkr 

Idle 111 

Mem S-ry of ~ d i o o c t i v i t y  ~ o m i  in the soi t  section' 

Mean per=& of A m t  led Radioactivi t v  
Extracted LC Distribution found in the Soil Extract 

so i l  933zlQ p r r a q  Free 1 p e e  & - Area 3 fires 4 hrea 2 brea Q p r e s o l w  

Plainf i e l d  Sw 

0.9 12.8 3.2 ND ND I D  0.3 110 ND 1.2 17.5 10.4 
WA WA MA HA W A W A MA WA HA HA IIA 4.9. 
MA HA HA MA NA W A WA W A MA WA HA 1.8' 
W A W A NA WA W A MA MA IIA WA MA MA 2.3. 

W A WA HA WA WA W A MA tlA WA W MA 2.1. 

Cat i fo rn is  Cot l a c  Sandy Loan 

2.0 6.4 0.5 NO NO I D  0.6 ND NO 0.5 0.0 10.8 

3.3 6.7 1 .O ND ND I D  0.8 ND ND 0.5 9.0 12.3 
2.7 3.4 0.3 0.2 0.4 0.2 ND 10 ND 0.7 5.2 7.9 

WA HA WA MA MA MA WA W NA HA W A 5.1. 
WA MA NA MA NA W A MA WA W HA HA 4 .8. 

j l i ss i ss iw i  S i l t  Loaq 

1 .O 5.0 0.1 0.2 0.3 0.2 ND 0.1 ND 0.4 6.3 7.3 

1.9 10.6 1.4 0.2 0.4 0.1 ND - 0.1 0.2 0.6 13.6 15.5 

2.6 19.5 1.5 0.6 0.2 0.2 <O. 1 ND 0.2 0.8 23.0 25.6 

2.0 15.9 2.0 0.9 0.2 0.2 0.2 ND 0.2 1.0 20.6 22.6 

1 .O 5.6 0.2 0.1 0.3 0.1 WD 110 0.1 0.3 6.7 7.7 

~cuaulee Clav loan 
5.0 32.8 1.9 0.6 0.6 WD ND ND MD 2.1 38.0 43.0 

MA Mot applicable Csnples not cnrlyted). 
HD l o t  detected. 

8 k m  of M~UCI in Append ix  0; Table 0-IV. 
b sum of values i n  th i s  t a l e .  th i s  to ta l  mv not mgree with the to ta l  in table I dub t o  rouding. 
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~eterminjtion of K,, and K, Values 

Soil Organic 
Col umn Carbon 
Number (%I 

Void 
Vol ume 

0 

,bl ai nf i el d Sand 

~ i s h i s s i ~ ~ i  Sift Loam 

~ebaunee Clav Loam 



HLA 6320-104 

~ Table I 

S m r y  f the Total Radioactivity Found 
amo g the Soil Column Matrices e 

~ a i  ifornia Col leae Sandv Loam 

Individual 
Leachate' 

Co 1 umn Leachate 
Number Number Individual Total - - 

~ kfississ,DDi silt Loam 

* 
Radioactivitv Amlied to,Column I%) 

Soi 1" 
Sect ion 
Number Individual fotal Column Total 

Plainf ield Sand 

1 Kewaunee Clav Loam 

NO Not detected. ~ 
a Indlvldual leachate values from Appendix C; Table C-VI. 
b Indlvldual soil values from Appendix 0; Ta le 0-V b 
Values for "a" and "b" may vary slightly in tables due to rounding. 

- 



Table II  

nEan Sunrrrry of Radioactivity F a n d  in the leechate' 

llegn Percent of kpl icd Radioect i v i  t v  
Lceehate Extracted TLC Distritutian f d  i n  the Leechate Extract Total 
Mnber Leechate V-53482 Orisin Arm 1 Area 2 Area 3 Area 4 Area 5 Ares 6 Area 7 Arm 8 A m  9 Area 10 Arcs 11 A m  12 UrcsolHd &t& pochate --- 

Pleinf ield Sad 

1 3.4 21.6 0.9 0.4 0.6 0.5 0.8 1.4 1.5 0.3 3.8 0.3 10 10 10 10 32.1 35.5 

2 1.3 1 1  0.3 0.2 0.3 0.3 0.3 0.6 0.8 0.2 2.8 0.1 10 10 10 4.1 17.2 18.5 

3 0.6 4.7 0.2 4.1 0.1 0.1 0.1 0.5 0.4 0.1 0.6 0.1 10 10 10 4.1 6.9 7.5 

4 0.3 2.1 0.1 )rD 10 P 0.1 0.1 0.1 W1 0.5 10 rn )D I I)  4.1 3.0 3.3 

California Col lcsc Sadv Loan 

1 NA W W N A N A N A ~ ~ W N A W W N A  NA m w m 0.P 

1.3 0.8 '0.6 0.7 0.8 

0.9 0.9 0.5 0.5 2.8 

0.2 0.4 0.3 0.5 2.0 

Hiss iu imi  S i l t  Lorn 

N h l r r r N A W M  

10 10 10 10 0.7 

10 WJ 10 10 3.1 

10 10 WO 10 1.3 

K c w a n c  Clw L m  

MA Wot applicabte (sapla, mt mmlyled). 
P Not detected. 

a Hem of d u e s  in w i x  C; Table C-VI. 
b Sun of values i n  this tat. 
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Col urn 
Number 

Soil Organic 
Carbon 

(%I 

1 Table I V  

Determinati n o f  K, and K, Values 0 
Soil Weiaht i n  
I n i t i a l  
(4) 

Column Void 
Saturated Vol urn 

(a) A 

Plainf ield Sand 

Cal i forni a 

~ewahnee Clav Loam 

Col 1 eqe Sandv Loam 

Missi 

HLA 6320-104 

ssiooi S i l t  Loam 



Study author(s)@s results and/or conclusions 
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. I RESULTS 

Mater i  a1 Balance I 
The values f o r  t he  t o t a l  app l i  d  r a d i o a c t i v i t y  found among the column matrices 
are i n  Table I. The mass balance (recovery o f  appl ied r a d i o a c t i v i t y )  f o r  the 
e i gh t  columns was from 92.3% t o  102.8% i nd i ca t i ng  t h a t  any amount o f  t e s t  
mater ia l  l o s t  through v o l a t i l i t  , adsorpt ion t o  the column walls, o r  experimental 
e r r o r  was small. The recovered r a d i o a c t i v i t y  ranged from 2.4% t o  71.8% o f  t h a t  
appl ied f o r  the  leachate and 31.0% t o  89.4% f o r  the s o i l .  Less than 0.1% o f  the 
appl ied r a d i o a c t i v i t y  was found i n  t he  t raps  f o r  v o l a t i l e  components. A  small 
amount o f  t he  appl ied rad ioac t i  i t y  (2.7% t o  4.0%) was found on the  co1 umn and 
s o i l  container wa l l s  f o r  the M i  1 s i s s i p p i  S i l t  Loam and Kewaunee Clay Loam so i l s .  

Leachate I 

Re la t ive  O i s t r i  but ion o f  ~ a d i o a k t i v i  t v  Detected on the TLC Pla te  f o r  the Leachate 
Extract .  Autoradiographs o f  t h  TLC p la tes  i n d i p t e d  the presence o f  a t  l e a s t  

' e i gh t  components i n  the leachat ex t rac t :  [Phe- C ]  -V-53482, mater ia l  a t  the 
o r i g i n  (Or ig in) ,  and Areas 1 t h  ough 6. A small amount o f  r a d i o a c t i v i t y  (a  mean 
o f  3.2% o r  l ess  o f  t ha t  appl i ed  n o t  corresponding t o  any d i s t i n c t  area was also 
observed (Unresolved) i n  i n d i  v i  ua1 1  eachate extracts.  

Surnmarv o f  Rad ioac t i v i t y  Found kn the  Leachate. The mean summary values f o r  the 
appl ied r a d i o a c t i v i t y  found i n  
are found i n  Appendix C. Deta i led 
percentage o f  appl ied r a d i o a c t i v i t y  

the leachate are i n  Table 11. I nd i v i dua l  values 
data  table's and ca lcu la t ion  methods f o r  the 

found i n  the leachate are i n  Appendix C.: 

Because o f  the low amount of '  r a d i o a c t i v i t y ,  some areas o f  r a d i o a c t i v i t y  detected 

Most o f  the recovered rad ioac t i  i t y  i n  the leachate was found i n  the  ext rac t ;  the 
mean ex t rac t i on  e f f i c i ency  rang d  from 95.3% t o  100%. 

by autoradiography were not  v i s i b l e  
based on the autoradiographs, t t e  
by a  r ad ioana l y t i ca l  imaging 

TLC D i s t r i b u t i o n  o f  Radioact iv i tv  
 ADD^ i e d  t o  the Column. The mear 
expressed as the percentage of 
Table 11; i nd i v i dua l  values are 
r a d i o a c t i v i t y  i n  the leachate 
( P l a i n f i e l d  Sand), 36.0% (Ca l i fo rn ia  
Loam), and 0.6% (Kewaunee Clay 
appl i e d  r a d i o a c t i v i t y  corresponding 
exceed 1.7% ( less  than 0.01 ppm 

on r a d i o a c t i v i t y  imaging scans. However, 
areas not  v i s i b l e  on the scans were quan t i f i ed  

sysltem. Representative imaging scans are i n  

Ex~ressed  as the Percentaqe o f  Rad ioac t i v i t y  
values f o r  the  TLC d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  

r a d i o a c t i v i t y  appl ied t o  the column are i n  
i n  Appendix C. The pfan t o t a l  ex t rac tab le  

corresponding t o  [Phe- C ]  -V-53482 was 64.3% 
College Sandy Loam), 2.5% (Miss iss ipp i  S i l t  

Loam) of t h a t  applied. The i nd i v i dua l  mean t o t a l  
t o  O r i g i n  and. Areas 1 through 6 d i d  not  

a t  the  f i e l d  app l i ca t ion  ra te )  f o r  any one area. 

Confirmat i on  o f  ~ ~ h e - ' ' t  1 -v-5348d i n  t he  Leachate Extract .  The presence o f  

Figures 3  through 6. The mean nd i nd i v i dua l  values f o r  the r e l a t i v e  
d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  d  t ec ted  on the TLC p l a t e  are i n  Appendix C. 

[Phe-'4C]-V-53482 i n  the leachat 
representat ive chromatogram i n  
reference standard and rad ioac t i ve  

e was confirmed by 2-D TLC and HPLC. A  
F igure 11 shows the coel u t i o n  o f  the  V-53482 

1  eachate component. 
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Soi 1 

Summarv o f  Rad ioac t i v i  t v  Found 
r a d i o a c t i v i t y  found i n  t h e  s o i l  
t a b l e s  and c a l c u l a t i o n  methods 
t h e  s o i l  are i n  Appendix D. 

Because o f  the  low amount of a d i o a c t i v i t y ,  some areas o f  r a d i o a c t i v i t y  detected 
by autoradiography were n o t  on r a d i o a c t i v i t y  imaging scans. However, based 
on t h e  autoradiographs, t h e  no t  v i s i b l e  on t h e  scans were q u a n t i f i e d  by a 
rad ioana ly t  i c a l  imaging Representat ive imaging scans are i n  Figures 7 
through 10. The mean values f o r  t h e  r e l a t i v e  d i s t r i b u t i o n  of 
r a d i o a c t i v i t y  detected are i n  Appendix D. 

i n  t h e  So i l .  The mean summary values fo r  t he  appl i e d  
a re  i n  T a t l e  111; i n d i v i d u a l  values, d e t a i l e d  data 

fo r  t h e  percentage o f  app l i ed  r a d i o a c t i v i t y  found i n  
Most o f  t he  r a d i o a c t i v i t y  i n  t h e  s o i l  was ex t rac tab le  

R e l a t i v e  D i s t r i b u t i o n  o f  
Ex t rac t .  Autoradiographs o f  t h e  
components i n  t h e  s o i l  e x t r a c t :  
and Areas 1 through 6. A  smal' 
t h a t  appl ied)  n o t  corresponding 
i n  i n d i v i d u a l  s o i l  e x t r a c t s .  

and found i n  t h e  organ ic  e x t r a  . The mean e x t r a c t i o n  e f f i c i e n c y  ranged from 65.8% 
t o  95.1%; t h e  mean amount o f  i o a c t i v i t y  remaining i n  t h e  ex t rac ted  s o i l  d i d  not 
exceed 5.4% o f  t h e  appl i ed ac 

R a d i o a c t i v i t y  Detected on t h e  TLC P l a t e  fo r  t h e  S a i l  
TLC p l f t e s  i n d i c a t e d  t h e  presence o f  a t  l e a s t  e i g h t  
[Phe- C]-V-53482, m a t e r i a l  a t  t h e  o r i g i n  (Or ig in) ,  
amount o f  r a d i o a c t i v i t y  (a mean o f  2.1% o r  l e s s  o f  
t o  any d i s t i n c t  area was a1 so observed (Unresolved) 

TLC D i s t r i b u t i o n  o f  ~ a d i o a c t i b i  t v  Ex~ressed  as t h e  Percentaae o f  Rad ioact iv i  tr 
A ~ p l i e d  t o  the  Column. The mean values f o r  t h e  TLC d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  

R e l a t i v e  M o b i l i t y  of the Test  ~ b t e r i a l  i n  S o i l  

expressed as the  percentage o f  
i n d i v i d u a l  values a re  i n  Appendix 
t h e  s o i l  corresponding t o  
(Cal i f o r n i  a  Col lege Sandy Loam), 
Clay Loam) of t h a t  appl ied .  Thc 

conf i rmat ion  o f  rphe-14c1 -v-53482 i n  the  S o i l  Ex t rac t .  The presence o f  

r a d i o a c t i v i t y  app l i ed  t o  t h e  column are i n  Table 111; 
D. The mean t o t a l  e x t r a c t a b l e  r a d i o a c t i v i t y  i n  

 he-"c]-V-53482 was 12.8% (P l  a i n f i e l d  Sand), 16.5% 
56.6% (M iss i ss ipp i  S i  1 t Loam), and 63.7% (Kewaunee 
mean app l ied  r a d i o a c t i v i t y  corresponding t o  O r i g i n  

[Phe-'4C]-V-53482 i n  t h e  s o i l  W i  
chromatogram i n  F igure  12 shows 
r a d i o a c t i v e  s o i l  component. 

Col umn P l a i n f i e l d  
Number Sand 

and Areas 1 through 6  d i d  n  t exceed 3.2% ( less  than 0.01 ppm a t  t h e  f i e l d  
appl i c a t  i o n  r a t e )  - f o r  any one 

s  confirmed by 2-0 TLC and HPLC. A representat ive 
t h e  coe lu t i on  o f  t h e  V-53482 re ference standard and 

The ca lcu la ted  K, and K,, values 
a re  summarized be1 ow. 

Mean 0.61 

are  i n  Table I V .  The c a l c u l a t e d  s o i l  TLC R, values 

Cal i f o r n i  a  
Col 1 ege M i s s i s s i p p i  Kewaunee 

Sandv Loam S i l t  Loam Clav Loam 
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Soi 1 - 

A mobility class based on mean 
soils used in this study. 

Mobility Mobility Class 
Cl a5.s Descriotion 

estimated soil TLC R, value was assigned to the 

PI ai nf i el d Sand 

I 
3 Intermediate 

California College S ndy Loam 3 Intermediate 
Mississippi Silt Loa 2 Low 
Kewaunee Clay Loam 1 Immobile 

For comparison, the mobil i ty c ass of   he-"c] -v-53482 was a1 so determined using 
the scheme for K, values. The calculated K, values are summarized below: 

Soi 1 I Koc Mobil i tv Class 

Pl ainf iel d Sand I 265 Med i um 

Cal i forni a Col 1 ege 
Sandy Loam 

118 High 

Mississippi Silt 
Loam 

The mean R, value 0.35) for e-"CJ-V-53482 corresponds to the mobility class 3 
(Intermediate). T 6 is i s  in c comparison with the mobility class (Low) of the 
test material based on its value (726). 

1,705 Low 

Kewaunee Cl ay 
Loam 

816 Low 
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1 CONCLUSIONS 

The m o b i l i t  c l a s s i f i c a t i o n  o f  -53482 was low t o  intermediate and low t o  high using 
ca lcu la ted if and K, values, r 

Generally [~he- "~ ] -v -53482  
s o i l s  used i n  t h i s  stud . The t from the  s o i l  columns o r  M iss iss i  
3.O%, respect ive ly)  was less  
Sandy Loam (67.4% and 51.1%, 
r a d i o a c t i v i t y  re ta ined i n  the 

-v-53482 a t  

above 0.1% o f  the 

1ea:hed a t  d i f f e r e n t  ra tes  i n  the t yp i ca l  ag r i cu l tu ra l  
mean amount of totaT a  p l i e d  r a d i o a c t i v l t y  leached 

p i  S i l t  Loam and ewaunee Clay Loam (7.3% and R IP 
than t a t  leached from P l a i n f i e l d  Sand and Cal i f o r n i a  
respect ive ly) ,  and i t  was v ice  versa f o r  the amount o f  

soi  1  columns. 

Based on the resu l t s  o f  t h i s  udyla which are i n  goqd agreement w i t h  the resu l t s  
o f  the column leaching of C]-V-53482 study and based on the  p r o b i c  
degradation h a l f - l i f e  of mater ia l  i n  the s o i l  metabolism s tudy ,  the 
po ten t i a l  f o r  V-53482 t o  



1 RESULTS 

Mate r ia l  Balance ~ 

The t o t a l  amount o f  e  d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  across t h e  
leachates and s o i l  i n f i e l d  Sand and C a l i f o r n i a  Col lege Sandy Loam 
were s i m i l a r  (Table I). The mean o t a l  amount o f  leachate  f o r  P l a i n f i e l d  Sand 
and Cal i f o r n i a  Col lege Sandy Loam as 63.8% and 54.5%, respect ive ly .  However, as 
shown by the  mean r a d i o a c t i v i t y  i n  Leachate No. 1 (35.3% f o r  
P l a i n f i e l d  Sand and 0.2% f o r  r n i a  Col lege Sandy Loam), the  t e s t  ma te r ia l  
leached more r e a d i l y  i n  

The values f o r  t he  t o t a l  app l i ed  r b d i o a c t i v i t y  found among the  column matr ices 

The d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  cross the  leachates  and s o i l  sect ions f o r  
M iss i ss ipp i  S i l t  Loam and Kewaunee Clay Loam were a l s o  s i m i l a r  (Table I). The 
mean t o t a l  amount o f  leachate  f o r  i s s i s s i p p i  S i l t  Loam and Kewaunee Clay Loam 
was 14.8% and 4.9%, respec t i ve l y .  However, most o f  t h e  r a d i o a c t i v i t y  remained i n  
t h e  f i r s t  th ree sec t ions  f o r  Kewau ee Clay Loam, whereas, the  r a d i o a c t i v i t y  
across the s o i l  sec t ions  was more venly d i s t r i b u t e d  f o r  M iss i ss ipp i  S i l t  Loam 
i n d i c a t i n g  t h a t  t he  t e s t  m a t e r i a l  eached l e s s  r e a d i l y  i n  Kewaunee Clay Loam. 

are  i n  Table I. The mass balance 
e i g h t  columns was from 93.4% t o  

Leachate 

(recovery o f  a p p l i e d  r a d i o a c t i v i t y )  f o r  t h e  
101.8% i n d i c a t i n g  t h a t  any amount o f  t e s t  

Extracted leachates from Cal i f o r n i  College Sandy Loam were f u r t h e r  ex t rac ted 
w i t h  e thy l  acetate, no more than 2 0% o f  the  a p p l i e d  r a d i o a c t i v i t y  remained i n  
any one leachate (Appendix C ) .  t 

mate r ia l  l o s t  through v o l a t i l  i ty ,  adsorpt ion t o  t h e  column wal ls ,  o r  experimental 

Summary o f  R a d i o a c t i v i t v  Found i n  
appl ied r a d i o a c t i v i t y  found i n  the  
are found i n  Appendix C. D e t a i l e d  
percentage o f  app l ied  r a d i o a c t i v i t y  

e r r o r  was small. The recovered 
appl i d d  f o r  t h e  leachate  and 29.6% 
app l ied  r a d i o a c t i v i t y  was found i n  
amount o f  r a d i o a c t i v i t y  (no more 
column) was found on t h e  column and 

':he Leachate. The mean summary values f o r  the  
leachate are i n  Table 11; i n d i v i d u a l  values 
data tab les  and c a l c u l a t i o n  methods f o r  t h e  

found i n  t h e  leachate  are i n  Appendix C. 

r a d i o a c t i v i t y  ranged from 4.4% t o  69.1% o f  t h a t  
t o  93.3% f o r  t h e  s o i l .  Less than 0.1% o f  the  
t h e  t raps  f o r  v o l a t i l e  components. A small 

than 0.4% o f  t h a t  app l i ed  f o r  any one s o i l  
s o i l  con ta ine r  wa l l s .  

Re la t ive  D i s t r i b u t i o n  o f  R a d i o a c t i v i t v  
Ex t rac t .  Autoradiographs o f  t h e  

Most o f  the r a d i o a c t i v i t y  i n  t h e  1 achate was e x t r a c t a b l e  and found i n  t h e  
ex t rac t .  Except f o r  C a l i f o r n i a  Coflege Sandy Loam, no more than 3.4% o f  t h e  

Detected on t h e  TLC P la te  f o r  the  Leachate 
TLC p la tes  i n d i c a t ~ t  the  presence o f  a t  l e a s t  

appl i e d  r a d i o a c t i v i t y  remained i n  
a1 coho1 ex t rac t i on .  

any one leachate  f r a c t i o n  a f t e r  t h e  isopropyl  

fourteen components i n  t h e  1  eachat ex t rac t :  [THP- C]-V-53482, mater ia l  a t  t he  
o r i g i n  (Or ig in ) ,  and Areas 1 t h r o u  h  12. A small  amount of r a d i o a c t i v i t y  ( l ess  
than 0.1% of t h a t  app l ied)  n o t  
observed (Unresolved) i n  i nd i v idua '  

cor-esponding t o  any d i s t i n c t  area was a lso  
leachate e x t r a c t s .  
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Because o f  t he  low amount of r a d i o  
by autoradiography were n o t  v i  s i  b l  
bared on t h e  autoradiographs, t h e  
by  an imaging scanner. Representa 
The mean and i n d i v t d u a l  values f o r  
de tec ted  on t h e  TLC p l a t e  are i n  A 

TLG D i s t r i b u t i o n  o f  R a d i o a c t i v i t v  

- rep resen ta t i ve  chromatogram i n  F i g  r e  11 shows t k e  coe lu t i on  o f  t he  V-53482 . 
re ference standard and r a d i o a c t i v e  leachate component. 

c t i v i t y ,  some areas o f  r a d i o a c t i v i t y  detected 
on r a d i o a c t i v i t y  imaging scans. However, 

reas  no t  v i s i b l e  on the  scans were quan t i f i ed  
i v e  imaging scans are  i n  Figures 3 through 6. 
f he re1 a t i v e  d i s t r i b u t i o n  of r a d i o a c t i v i t y  
pendix C. 

x ~ r e s s e d  as t h e  Percentaae of R a d i o a c t i v i t y  

Conf i rmat ion  o f  T T H P - ' ~ C ~  -v-53482 
[THP- "Cl-V-53482 i n  the  leachate 

so i  1 I 

i n  t h e  Leachate Ex t rac t .  The presence o f  
was confirmed by 2-0 TLC and HPLC. A 

 ADD^ i e d  t o  t h e  Col umn. The mean v  ues fo r  t h e  TLC d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  
expressed as t h e  percentage o f  r a d  a c t i v i t y  app l i ed  t o  the  column are  i n  
Table 11; i n d i v i d u a l  values a re  i n  ppendix C. The tpan t o t a l  ex t rac tab le  - 
r a d i o a c t i v i t y  i n  t h e  leachate c o r r  ponding t o  [THP- C]-V-53482 was 39.7% 
( P l a i n f i e l d  Sand), 4.0% ( C a l i f o r n i  Col lege Sandy Loam), 3.1% (Miss iss ipp i  S i l t  
Loam), and 0.6% (Kewaunee Clay Loa of t h a t  appl ied.  The i n d i v i d u a l  mean t o t a l  
appl i ed r a d i o a c t i v i t y  correspondi n  t o  O r i g i n  and Areas 1 through 12 d i d  not  
exceed 4.4% ( less  than 0.01 ppm wh?n 
r a t e )  f o r  any one leachate. 

Summary o f  R a d i o a c t i v i t v  Found i n  
appl i e d  r a d i o a c t i v i t y  found i n  t h e  
d e t a i l e d  data tab les  and c a l c u l  a t i  
r a d i o a c t i v i t y  found i n  the  s o i l  arle 
t h e  s o i l  was ex t rac tab le  and found 
e f f i c i e n c y  ranged from 69.5% t o  
i n  t h e  ex t rac ted  s o i l  d i d  no t  exceied 

converted t o  t h e  normal f i e l d  a p p l i c a t i o n  
I. 

t h e  S o i l .  The mean summary values f o r  t he  
s o i l  are i n  Table 111; i n d i v i d u a l  values and 

Dn methods f o r  t h e  percentage o f  appl i e d  
i n  Appendix D. Most o f  t h e  r a d i o a c t i v i t y  i n  

i n  t h e  organic e x t r a c t .  The mean e x t r a c t i o n  
96.9%; the  mean amount o f  r a d i o a c t i v i t y  remaining 

9.0% o f  t h e  app l ied  r a d i o a c t i v i t y .  

R e l a t i v e  D i s t r i b u t i o n  o f  R a d i o a c t i v i t v  
Ex t rac t .  Autoradiographs o f  t h e  
e i g h t  components i n  the  s o i l  e x t r a z t :  
(Or ig in ) ,  and Areas 1 through 6. 
o r  l e s s  o f  t h a t  appl ied)  n o t  
(Unresolved) i n  i n d i v i d u a l  s o i l  

Because o f  t h e  low amount o f  
by autoradiography were no t  v i s i b l e  
based on the  autoradiographs, the  
by a  r a d i  oanalyt  i c a l  imaging system. 
F igures  7 through 10. The mean and 
d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  de tec ted 

Det'ected on t h e  TLC P l a t e  f o r  the S o i l  
T.C p l a t e s  i ~ d i c a t e d  the  presence o f  a t  l e a s t  

[THP- C]-V-53482, m a t e r i a l  a t  the  o r i g i n  
A small amount o f  r a d i o a c t i v i t y  (a mean o f  0.1% 

corresponding t o  any d i s t i n c t  area was a lso  observed 
e x t r a c t s .  

r a d i o a c t i v i t y ,  some areas o f  r a d i o a c t i v i t y  detected 
on r a d i o a c t i v i t y  imaging scans. However, 

areas not  v i s i b l e  on the  scans were quan t i f i ed  
Representat ive imaging scans are i n  

i n d i v i d u a l  values f o r  t h e  r e l a t i v e  
on the  TLC p l a t e  are i n  Appendix D. 

TLC D i s t r i b u t i o n  o f  R a d i o a c t i v i t v  
Aoo l ied  t o  the  Column. The mean 
expressed as t h e  percentage o f  
Table 111; i n d i v i d u a l  values are 
r a d i o a c t i v i t y  i n  the  so i  1  corresponding 
Sand), 20.9% (Cal i f o r n i a  Col lege 

Exoressed as the  Percentaqe o f  Rad ioac t i v i t y  
values f o r  t he  TLC d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  

r a d i o a c t i v i t y  app l i ed  t o  the  column are i n  
i n  Appendix D. The mean t o t a l  ex t rac tab le  

t o  [THP-l4c] -v-53482 was 20.7% (PI a i n f i e l d  
Sandy Loam), 73 .O% (M iss i ss ipp i  S i l t  Loam), and 



HLA 6320-104 

- 

70.0% (Kewaunee Clay Loam) of tha appl ied. The individual appl ied radioactivity 
corresponding to Origin and Areas 1 through 6 did not exceed a total of 3.0% 
(less than 0.01 ppm when converte to the normal field application rate) for any 
one area or 1.3% for any one 

Relative Mobility of the Test Mat rial in Soil ei 

Confirmation of ITHP-"~l -v-53482 - 
[THP-14C]-V-53482 in the soil was 

The calculated K, and KO, values a e in Table IV. The calculated soil TLC R, 
values are summarized below. I 

n the Soil Extract. The presence of 
confirmed by 2-D TLC and HPLC. A representative 

Col umn Plainfield 
Number Sand 

chromatogram in Figure 12 shows t e coelution of the V-53482 reference standard 
and radioactive soil component. 

Mean 0.59 

Cal i forni a 
Col 1 ege Mississippi Kewaunee 

Sandv Loam Silt Loam Clav Loam 

Soi 1 - 

A mobility class based on mean 
soils used in this study. 

Mobi 1 i ty Mobi 1 i ty Class 
Class Descri ~t ion 

ejtimated soil TLC R, value was assigned to the 

For cornpari son, the mobil i ty of [~~~-''C]-~-53482 was a1 so determined using . 

the scheme for K , values in the Classification of Relative Mobility 
section. The calculated are summarized below: 

Pl ai nf i el d Sand 
Cal i forni a Col 1 ege Sandy 
Mississippi Silt Loam 
Kewaunee Clay Loam 

3 Intermediate 
Loam 3 Intermediate 

2 Low 
t 2 Low 

Soi 1 

Pl ai nf i el d Sand 

Mississippi Silt I 675 
Loam 

'(0,- Mobil i t v  Class 
-. 

277 Med i um 

Cal i forni a Col 1 ege 
Sandy Loam 

105 High 

Low 

Kewaunee Cl ay 
Loam 

Med i urn 497 

The mean R, value 0.39) for to the mobility class 3 
(Intermediate). T I, is is i n  c the mobility class (Medium) of 
the test material based on 



HLA 6320-104 

1 CONCLUSIONS 

General ly  [THP-"c] -v-53482 1  eached a t  d i f f e r e n t  r a t e s  i n  the  t p i  c a l  a g r i c u l t u r a l  
s o i l s  used i n  t h i s  study. The mea amount o f  t o t a l  app l ied  r a  l o a c t i v i t y  leached i d' 
from t h e  s o i l  columns fo r  M i s s i s s i  p i  S i l t  Loam and Kewaunee Clay Loam 1 4 . m  and 
4.9%, r e s p e c t i v e l y )  was lower than t h a t  leached f rom P l a i n f i e l d  Sand an 6 
C a l i f o r n i a  Sandy loam (63.8% and 5 .5%, res  e c t i v e l y ) ,  and i t  was v i c e  versa fo r  
t h e  amount o f  r a d i o a c t ~ v i t y  r e t a i n  d  i n  so i  columns. 

The m o b i l i t  c l a s s i f i c a t i o n  o f  V-5 
using c a l c u  f a ted  R, and K, values, 

The amount o f  r a d i o a c t i v i t y  a t  t h e  
o r  leachate  f r a c t i o n ,  correspondin 
76.1%. Several minor degradation 
0.01 ppm when converted t o  
components were n o t  detected 

Based on t h e  r e s u l t s  of which i s  i n  qood a reement w i t h  t h e  r e s u l t s  
o f  t h e  column leach ing gnd ! ased on the  aerobic 
degradation h a l f - l i f e  study , the  p o t e n t i a l  f o r  V-53482 t o  
leach i n  s o i l  i s  low. 


