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1. This study is accepTable and part ally fulfill$ EPA Dam ~e@ireinerits for 
Registering Pesticides by providi in£ armation on the rnobi-My -(coTumn- - - 

leaching) of aerobically-aged pr zine in sandy loam, sand, loam, and 
silty clay soil samples. 

2. The mobility of propazine and/or its degradates, applied at a rate of 5 ppm 
to four soils and aged for 30 days, varied with soil type and, possibly, 1 
column packing. An average of 2% (sandy loam) to 19% (sand) of the applied 

leachate. While the majority of the 

METHODOLOGY: 

(for fungi) agars (Table I11 . 
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Table IV. Distribution of Radiocarbon Extracted From and Remaining on Sandy Loam Throughaut the ~ g i n g  Period. 
& ,  
i I 

Total DPM Present In: 
1 

.- 
Methanol/Ammonium DPM' Total 

AcetonitrileNater Hydroxide Reflux % Sample1 Remaining 
Replicate (Extract l)(a) %(b> (Extract 2)(c) %(b> on Soil(d) %(b) ~ecovered(e) ' 

- - 
Day O/A 58,304,337 97.8 NA(f3 ' . - 27 1,066 0.5 98.3 

DayO/B 56,340,377 L , 94.5 NA 307,560 0.5 95.1 

I 

Day 14/A 51,390,880 86.2 1,408,319 , 2.4 4,664,029 7.8 96.4 

I . - 

Day 14/B 50,458,455 84.7 1,412,151 2.4 4,633,056 7.8 94.8 

Day 30/A 50,010,300 83.9 1,450,083 2.4 6,434,106 10.8 97.1 

Day 30B 49,709,732 83.4 1,710,101 2.9 6,923,963 1916 97.9 

(a) Acetonitri1e:water (9: I, v:v) shake and reflux extractions pooled. 

z (b) Based on 59,594,144 dpm applied per flask. 
(c) Methano1:ammonium hydroxide (I :1, v:v) reflux. I 

(d) Includes dpm remaining on filter. 
(e) Includes dpm from gas dispersion traps. 

P," i % 5 (0 Not applicable. 
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Table XVIL Accountablilty of Radiocarbon Present in 0-6 cm Column Sections From Each Soil Type. . 

I: 
Total DPM Present In: 

Methanol1 5 

Ammonium Hydroxide DPM Total Total Sample/ 
Replicate/ DPM Applied AcetonitrileIWater Reflux Remaining 

DPM % .  

Section in Section (a) (Extract T)(b) %(c) (Extract 2)(d) % (c) on Soil (e) % (c) Recovered Recovered - - - - -  
1 

Sand 
Rep A 

0-6 cm 48,323,295 37,635,059 1,879~175 3.9 6,184,537 12.8 45,698,771 94.6 77.9 

Rep B 
38,301,784 2,5 1 1:7d9 5.2 6,676,663 13.7 47,490,196 

97.8 
6 B c - W 8 6  78.8 

I 

-p 

> L 

Sandy Loam dh %+ : 
Rep A 

0-6 cm 52;052,103 42,188,603 1,912552 3.7 7,302,491 14.0 51,403,646 98.8 81.1 

Rep B 
2,057,334 ' 4.2 7,964,057 16.4 48,674,049 100.0 0-6 cm 48,673,315 38,692,658 79.4 

$ 1  

Loam 
Rep A ' 

I' 

0-6 cm 31,282,752 23,2i3,223 75.5 1,791,553 5.7 8,388,300 26.8 33,803,076 108.1 
I 

Rep B 
- 0-6 cm 30,337,066 4.1 6,538,987 21.6 28,870,499 95.2 

Silty Clay 
Rep A 

0-6 cm 44,990,030 5.1 7,976,411 17.7 47,550,837 105.7 I 

6 170 18.6 'h2,689,830 102.8 

? 
00 I VI 
VI : 1 
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RESULTS AND DISCUSSION 

- 
Radiochemical Purity of ~14ClPro~azine 

The radiochemical purity of [14~]propazine as determined by HPLC w& 98.44% 

.(mean of two injections) prior to the addition of the test material to the test system. 

Radiochemical purity was also determined by HPLC analysis following completion of 

column extractions (98.45%) thus demonstrating stability at the test site. 

Radiochromatograms and peak integration summaries for these analyses are presented in ---* 
5 Figures 8.9 and 10.  on-&diolabeled reference standards, F ~ ~ L S - 3  - 7, were anal- , 

qualitatively by HPLC prior to initiation and following the last sampling interval to 

establish their stability at the test site for the duration of the study. 

Maintenance of Treated Soil Samples for Aging 

Incubator temperatures qe  presented in Table XIX. W e  mean incubate;. 

.' 
temperature was 25.0 + O.O°C. Water additions were made throughout the aging period in 

-. 
'\ I all four soil types to maintain 75% field capacity at 0.33 bar. Volumes of water added are 

presented in Table XX. Soil extracts .of Day 0,14 yd-30-for dl four soil types were. 

analyzed by HPLC. Distribution of rzdiocarbon extracted from and remaining on- soil for - 

these samples is presented in Tablq ID - VI. Material balance for each of these extracted 

soil samples is presented in Tables VII - X. Quantitative degradation profiles in all four 

. soil types are presented in Tables XXI - XXIV. High performarice liquid 

radiochromatograms and peak integration summaries for soil extracts of the four aged soil 

types are presented in Figures 1 1 - 14. - 

e- - -. 

The time required for 1,030 ml of water to pass through each-of replicate sand, - 
sandy loam (replicate A) and loam columns was less than one day. The sandy loam 

(replicate B) and silty clay replicate columns required two days. Bulk density, void 

volume, soil column section weights, volume of eluant required to leach one-half of the 

applied radiocarbon and distribution coefficients are presented in Table XI. The ,& 
distribution coefficients of [14~]propazine in each of the four soil types (mean of two 
replicates) were calculated as described in the Calculations section and are presented as 
follows: 
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Soil Type %Value ~ 
- 

4.46 1 - Sand ' 

42.44 ' Sandy Loam 
Loam 3.57 
Silty Clay 10.26 

pishibution of Radiocarbon in Soil Columns After Leaching 

Total radiocarbon was 
in the le&hate fractions. The 

(mean of replicates) ranged 
radiocarbon in the total 

respectively). The 
was in the 0-6 cm 
sections ranged 
loam. The 

Ouantitative Characterization of Radio$rhon Present in Aped Soil Extracts 

ACN:H20 shake and reflux ex 

extraction in Tables IlI - VL For 
and reflux extracts (Extract 1) 
Quantitative degradation pro 
Tables XXI - XXIV for sa 

d compounds that remained in aged Day 30 

sand extracts were propa 
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0.3% of the applied radiocarbon (mean of replicates), respectively. No unknown / 

/ 

degradates >0.6% of applied radiocarbon - (mean of replicates), were detected in the aged 

smd extracts. The only radiolabeled-compound remaining in the aged Day 30 sandy loam 

and loam e&ts was propazine at 82.3 and 77.3% of the applied radiocarbon (mean of 

replic;tes) in each soil type, mpectively. Radiolabeled compounds that remained in agedL 

'Day 30 silty clay extracts were propazine and propazine-2-hydroxy at 75.3 and 1.5% of the 

applied radiocarbon (mean of replicates), respectively. No unknown degradates *.6% of 

applied were detected in the aged silty clay extracts. Atrazine-desethyl, atrazine-desethyl-2- 

L -- - hydroxy and atrazine-desethyl-desisopropyl - - were not detected in any aged soil extracts. 
p - High performance liquid radiochr~m~to~iiims oP&rksentative aged soil extracts are a - 

presented in Figurn 11 - 14. High performance liquid radiochromatogrims for all &hP1es 
used in quantitative characterization are presented in Appendix 5. 

Ouantitative Characterization of Radiocarbon Present in Leachate Fractions 
I 
4 

Leach'ate fractions that contained >5.0% (6.8 - 11.3%) of the applied ratliocarbon 

were manipulated -. prior to being subjected to HPLC analysis. ~adiocarbon recovery for 

these leachates upon centrifugation is presented in Appendix 3 (294.6% recovery). 

Representative leachates were manipulated prior to being subjected to TLC analysis - for 

confirmation of propazine and degradation product identity. Radio~arbon recovery for _- - - - .  

these leachates upon partitioning and concentration is presented in Appendix 4 (298.8% 

recovery). Quantitative degradation profiles for leachate fractions of Sand, Replicates A 
.and B, Second Fraction and Loam, Replicates A and B, Third and Fourth Fractions are ' 
presented in Table XXVI. The arily radiolabeled compound in leachates was propazine at 

6.8 . - 11.3% of the applied radiocarbon in sand and loam leachates. Propazhe-2-hydroxy, 

- .  
atrazine-desethyl, atrazine-desethyl-2-hydroxy and atrazine-desethyl-desisopropyl were not 

a- 
de&zd in any lea&ai fraction by ~ ~ P M J - P ~  weredetec&dinany - 

leachate,fraction. Representative high performance liquid radiochromatograms and peak 
integration summaries of leachate fractions are presented in Figures 15 - 16. High 

perfohnance liquid radiochromatograms for all samples used for quantitative , 

chdcterization are presented in Appendix 6. 

Ouantitative Characterization of Radiocarbon Present in Soil Column Section Extrac& 
\ '  1 

\ 

All 0-6 cm soil column sections for all soil types were extracted and subjected to , 

HPLC analysis. A summary of the extraction techniques used for each sample is presented 
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summaries derived from LSC quantitation of scraped zones of these plates are presented in 

Tables XXXIII - XXXIV, - 

Material Balance 

i 

Total radiocarbon recovery in leachate and soil for the entire study 

(mean f standard error of replicate columns of all four soil types) was 94.3 + 1.2%. 
Mean recoveries for replicate columns of each soil type were as follows: 

- - - -  - -- .* - ." 
Column Containink Soil T-ype percent ~adiocarbon%&oveq- - --= - -B - q2nk 

Sand 97.5 
Sandy Loam 94.4 
Loam 94.0 
Silty Clay 91.4 

Mean k Standard Error 94.3 + 1.2 

See Tables XIII - XVI for radiocarbon recovery of each individual column. 
I 

-. 

Storage Stability 
- 

- 
Analyses were performed on samples up to 13 days after sample preparation for 

aged soil extracts, 22 days after sample preparation for the 0-6 cm column section extracts 

and within three months after leachates eluted from their respective columns. Since soil - 

extracts were analyzed within 30 days and all showed 296.19% propazine (see 
Appendix 7); no other stability data is needed. Analysis of the Sand, Replicate B, Second 

Leachate Fraction and the Loam, Replicate A, Fourth Leachate Fraction (Figures 15 
-. ,- am-+. - and 16) after three months ofstarage show 1@d@% (% c $ m d y Y z e d ~ ~ ~ r o ~ a J z i n e  by - -- - 

HPLC. Confmation analysis by TLC showed 97.1 and 98.4% (% of analyzed) as 
[14~]~ropazine for these sand and loam leachate, respectively (Figures 25 and 26). 

Therefore, no degradation of [14~]propazine resulted from sample storage. - 

% 1 
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