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CONCLUSIONS

| .Metabohsm Anaerobrc Amlatlc

~ This study meets Subdrvrsron N Guldelmes for the ﬁﬂﬁllment of EPA data requrrements on .
‘ anaeroblc aquat1c rnetabohsm (GLN 162 3) " i

L

‘ Th1s study is s01ent1ﬁca11y valid and prov1des useful 1nforrnat1on oh the anaerobxc aquatlc
metabolism of ‘acephate and its. degradates Acephate Was not pers1stent in‘anaerobic clay

sediment: creek water systems in the laboratory, witha calculated half-life of 6.6 days. The ma]or N -

degradates were carbon dioxide and methane; produced at’ greater than 60% of the apphed after .
20 days of anaerobic incubation. Non—volatrle degradates were present at less than 10% of the
/apphed durmg the. 1ncubat10n T R e T

e Radrolabeled [S-‘4CH3]acephate at a concentratron of 2. 056 ug/mL degraded Wlth a_
reglstrant -calculated half-life of 6.6 days in anaerobrc ﬂooded clay sedlment that was .
' incubated in darkness at 25+ 1 °C for 20 days In‘the water’ ‘phase, the parent compound o
© was initially 84.6% of the apphed rad10act1v1ty at 0 days posttreatment, decreased to o
. 38. 8% of the apphed by 7 days posttreatment and was 10.1% at 20 days posttreatment o
- . The minor degradate metharmdophos was'present in the water phase at.0.5% of the '
~ applied radioactivity at 0 days posttreatment 1ncreased to a maximum of 5.0% of the~
_applied by 7 days posttreatment and was 1. 8% at 20 days posttreatment The minor

~ degradates DMPT and SMPT were present in the water at a combined maximum of 2:9% L

of the applied at 7 days posttreatment ‘The' metabolites DMPT and SMPT were not

' retained on the HPLC column and were 1dent1ﬁed by TLC analysis." Ini the sedlment L o

- extracts, pa:rent compound was initially present at 8.4% of the applied rad1oact1v1ty,
" increased to a maximum of 9. 6% of the apphed by 3 days posttreatment and then - PR
“decreased to 1.8% by 20’ days posttreatment ‘The minor degradate methamidophos' was.’
present in the sediment at-a maximum of 0. 9% of the apphed radioactivity at 3 days
' posttreatment The minor degradates DMPT and SMPT ‘were present in the sediment at a
. ~combined maximum of 0. 6% of the applied rad1oact1v1ty at 3 days posttreatment. Total -
- radiolabeled [14C]volatlles were 28.5%.0f the apphied radioactivity at 7 days posttreatment ' -
and. accounted for 64. 5% of the apphed at 20 days posttreatment. Radiolabeled 14CO2 was
a maximum of 32.9% of the applied. rad10act1v1ty at 10 days posttreatment and was 17.7% ,'
- at 20 days posttreatment Radiolabeled **CH, was initially present at 1.1% of the applied
* radioactivity at 3 days posttreatment and accounted for 46.8% of the. applied at 20 days -
~ posttreatment. The distribution of [“C]resrdues between the soil and water fractions was
~ not reported, but the majority of residues were observed in the water phase. -~ -
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METHODOLOGY
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“1:5(w:v). The sedxment/water systems were purged with nitrog
- added to each system and and the’ systems were pre-rncubated in darkness at 25 = 1
S (duratron of premcubatmn period ambiguous). Following the pre-incubation petio

‘acetylphosphoramidothioate; radiochemical purity 96.5%, specifi activity 52.1
- mCi/mmole, Wizard Laboratories), dissolved in acetonitrile, at a
n rmxed by sw1r11ng The sediment/water systems were sealed and. incubated anaerob cally -

- Foam plugs were extracted with dlchloromethane and aliquots. of ll e extracts were
*“analyzed for total radioactivity by LSC. The sediment/water sam es were then anal 'zed
~ for pH, dissolved oxygen ‘and redox potent1al On sample days 7, 10, and 20 only, the . '

o Samples (20 g, dry Werght total welght 44 2 g) of wet clay sed ent (22% sand 8%
silt, 50% clay, 4. 07% organic carbon pH. 6.7, CEC 33.6 meq/100 g; Table IA) collected

from Deer Creek in Greenville, 'MS, were placed in flasks equrpded with an inlet/outlet

: _tube for introducing nitrogen and samphng volatile metabolites; and a sidearm volatile trap -
containing 10% KOH (Figure 5). Samples were flooded with 75.8 mL of natural yater.

(pH 7.55, conductrvrty 192 pumhos/cm, hardness 87 mg/L as CaCo,, total suspend d ‘
solids 147 mg/L; Table IB) collected from Deer Creek the final iedlment ‘water ratio was
n, 0.2 g of alfalfa was - -
oc
| the -
sediment/water samples were treated with radiolabeled [S-'*CH,] acephate (O,S- dimethyl

‘ate of 2.056 pg/ ' and '

in darkness at 25+ 1°C for up to 20 days temperatures were mohxtored during inc batron |

but data were not reported

Duplrcate sedrment/water samples were removed for analysrs at0, 1,3,7, 10 and 2 days ‘

" . posttreatment. On the ddy of sampling, aliquots of the headspace gas were collected (0 -

and 1 day samples not collected) for analysis. Ahquots of the headspace gas were .

" analyzed for CO,, CH,, and methanethrol by gas chromatography (GS-Q PLOT col mn)

with radroactrvrty monitoring. ~ After headspace sampling, the volatile traps were removed -

. and aliquots were analyzed for total radioactivity by LSC; aliquots from trapprng solutions o

collected on day 10 were mixed with BaCl, to confirm the presende of CO; (Appen 'x H). =

sediment/water system was then stirred with HCI to release 14CO2 rapped in the
sedrment/water mixture; 14CO2 was collected in 10% KOH. ‘

' Sedlment/water samples were centrrﬁxged and the water phase wa; decanted trrplrca e

ahquots of the water were analyzed for total radioactivity by LSC.| Detection limits

10 dpm greater than 2 times the background level; detection limits as actual concentration
~ units were not reported.. Water samples were analyzed on ‘the day of samphng (except day
10 samples which were stored frozen for 4 days prior to analysrs) by HPLC (Supelco C- 18

column) using a mobile phase of 2% acetonitrile in water with UV letection (215 nm and” ‘,

occasional refractive index. detectron Samples were co- chromatog aphed with

‘nonradiolabeled reference - standards Compounds were quantified and -
- radiochromatograms were produced from LSC analysis of collectedhfractrons Colu
- recoveries from the HPLC analysis of water samples ranged from 94.6% to 107.1%
" except for a single day 10 replicate (127.8%; Appendix E). To confirm compound




) 1dent1t1es selected. samples were analyzed by TLC on srlrca gel plates developed wrth one
: of numerous solvent systems: Extracts were co- chromatographed with nonradrolabeled

\ reference. standards which were visualized in an iodine tank; radrolabeled resrdues were-

B located and quant1ﬂed usmg a radroanalytrc 1mag1ng system '

' Sedrment samples were analyzed usrng the scheme presented in Frgure 6. After decantrng
the water phase, the sediment was extracted by vortexing for 1 minute followed by - - R
: shakrng for 30- mmutes with acetomtrrle O 001 N'HCI(1:1; viv)’ and centnfuged Sedlment R
~samples containing > 10% of the apphed radroactrvrty aﬁer the first extraction were ‘
. extracted two addrtronal t1mes The supernatant was decanted, combmed and triplicate -
aquuots were analyzed for total radroact1v y by LSC The extract was concentrated under
* . nitrogen and analyzed by HPLC as descnbed above Radiocarbon recoveries' followmg
concentratron of sediment extracts ranged frorn 84 6% to 108.3% (Appendix D). Column
- recoveries fromthe HPLC analysrs of sedrment extracts ranged from 90. 2% to’ 108. 5% .
' (Appendrx F). : ‘ T

— To determrne hurnrc acrd and fulvrc ac1d fractrons sedrment samples wrth bound resrdues ‘
- »10% of the applied radioactivity after extractron ‘with acetonitrile were extracted for 24 -
" hours by shakrng with 0.1 M NaOH, followed by a smgle vortexing for 1 minute. The '
pooled extracts were acidified to pH 1 (HCI) to allow humie acids to. precrprtate ' -
| ‘Followrng centrrfugatron the: prec1p1tate was redrssolved in 0.1 M NaOH,; fractions were
- .quantified by LSC. To determine nonextractable residues, post-extractron sorl subsamples
- were: analyzed for total radroact1v1ty by LSC followrng combustron \

Vg

DATA SUM]V[ARY

o~

‘ 'Radrolabeled [S 14CH3]acephate (rad1ochemlcal purrty 96 5%) at a concentratron of 2. 056
ug/ml, degraded with a registrant-calculated first-order half-life- of 6.6 days (1> =0.998;:
.,degradatron constant of -0,1045 day 1) in anaerobic flooded clay sediment that was
\incubated in darkness at 25% 1°C for 20 days (Table X1, Figure 25). TOtal rad1olabeled
B [“C]volatlles were the major degradates Teaching’ 28.5% of the applied at 7 days
' posttreatment and accounting for 64. 5%.of the: applred at 20 days posttreatrnent
~Radiolabeled *CO, was the major degradate at 10 days posttreatment at a maximum of -
- 32.9% of the applied radioactivity but decreased 10 17.7% at 20 days posttreatment )
' Radiolabeled **CH,, confirmed by GC/RAM analysis, was 1n1t1ally present at 1.1% of the
‘ applred radioactivity at 3 days posttreatment, and accounted for 46:8% of the applied at -
20 days posttreatment (Table XI) Radrocarbon trapped in the foam plugs accounted for -
<0.2 % of the applred (Table V). : ) :

- Based on HPLC analysrs in the water phase parent compound was initially 84 6% of the -

applied radroact1v1ty at 0 days posttreatment, decreased to 38. 8% of the apphed by 7 days .-

. posttreatment and was 10.1% at 20 days posttreatment (Table VII). The minor degradate
0,8- drmethyl phosphoramrdothroate (methamrdophos) ‘was present in the water phase at
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. 5.0% of the applied by 7 days posttreatment and was 1.8% at dea}}s‘ “postt\reatment ,
-(Table VII). The minor degradates O,S-dimethylphosphorothioétg (DMPT) and S-methyl

. methamidophos was present at a maximum of 0.9%-of the applieh
‘ -posttreafmgnt,; \Thetminorjdegradates DMPT and SMPT were prhsent at a'combin
‘maximum of 0.6% of the applied radioactivity at 3 days posttreat; ‘ |
radioactivity was present at a maximum of 0:7% of the applied rahioactivity at 3 d‘agrs -
* postireatment (Table IX). Radioactivity associated with humic a&iﬂ“and fulvic acid ,
_ fractions from the 10-day posttreatment samples was 1.2% and 0.‘7%,fof the applied, -
~ respectively (Table X). Unextracted radioactivity reached 2 maximum of 15.9% of the
‘applied at day 10, and decreased to 6.7% of the applied by day 20 (Table IV). -

, -increased from 6.98-7.04 at day 0'to 7.88-8.07 by 20 days posttreatment (Table II). |
" Anaerobic mic;fobialvémalysis“was determined on samples from 3 ‘and 38 days - |
' posttreatment’ ‘g viable population of anaerobic microbes were present (Appendix B).
 Material balances based.on LSC analysis were 88.8% to 110.8% of the applied L '
-~ radioactivity from 0 to 10 days posttreatment and were 87.8% of { e applied at 20 d

‘characterization analyses. .

© of 87.8% at 20 days posttreatment). However, since this decrease did not occur until

- approximately three half-lives had elapsed and the major degradates were determined|to be .
‘volatile cbmpoundrs, thisvfdeviation from Subdivision N guidance did not adversely affect
the interpretation of this study. L S A

0.5% of the applied radioactivity 4 iﬁéreaLéd t0 & maximum of =

N-acetyl-phosphoramidothioate (SMPT) were present at a combined maximum of 2.9% of
the applied at 7 days posttreatment. The metabolites DMPT and SMPT were not retained’

. on'the HPLC column and were identified by TLC analysis. Uni entified radioactivity was

present at a maximum of 3.0% of the applied at 3 days posttfeatjx-ent (Table VII) |

o In t‘l:ie‘ sed.imént, e,xtrécts, parent cbmpOunH was ihi’tiallyripfeSénl at 8.4% of tlie applied v
-radioactivity, increased to a maximum of 9.6% of the applied by 3 days posttreatment and

then decreased to 1.8% by 20 days posttreatment (Table IX). The minor degradate

radioactivity at ij days
d

ent. Unidentifie

- The ’distr_ibutic}‘n of ['*C]residues between the soil and water fractions was not reported,
*but the rﬁajority of residujes‘were observed in the water phase (Table IV): The ‘s‘tudy‘ ”
~ -author provided proposed aerobic aquatic métabolism pathways for-acephate and its = = -
- degradates (Figure 26). During the incubation, the redox potential ranged from -117.t0 -

232 mV and dissolved oxygen ranged from 0.08 to 0.16 ppm (Tat le IT). The pH

; at 20 days
posttreatment (Table IV). Material balances were not reported fol lowing compound,

Materiai balances were less thdh’9(‘)f% of the applied by the last samplirig interval (aVer:ége :




' ‘ug/mL if apphed to a l-acre pond 6 mches deep) e
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Informatron reported concernmg the establlshment of anaeroblc condrtlons in the
'treatrnent flasks is contradictory.. T he study author stated in the abstract that anaerobic.

’ condrtrons were initiated two. months prior to dosrng and that e1ght days after. initiation of
~ anaerobic condrtrons ‘oxygen content redox potentlal and pH were measured; however, no -
_ data were reported for this: In add; ‘
~of the document provrded for revie

s reported in the Materrals and Methods portion
e sediment and creek: Water used in the definitive-
study were collected 6/6/95 (pages 17 and 18)'; and’ oxygen content, redox potentral -and

pH were measured in ‘the time 0- sample 7/11/95° (Table II) This would not allow for a
~ two month perrod fo establish anagrobic conditions. ‘However, since the first

measurements (Table II) 1nd1cated that anaeroblc condrtrons were present at the start of

 the study and contmued throughout thrs 1ncons1stency d1d not adversely aﬂ'ect the
: mterpretatlon of thlS study ‘ :

LS

The study was conducted using : a radrolabeled termmal carbon (methyl throester) whlch

~ was rapidly metabollzed to CO, and CH, (> 60%of the applled radioactivity by 20 days
7 f"'posttreatment) The: compound contamed addrtronal carbons that were not radiolabeled
s "(F1gures 1.and 2). Addmonal studies: using other radiolabeled terminal carbons may be -
. necessary if 1dent1ﬁcatlon of the metabohtes produced followmg the metabohsm of the

methyl thloester s1decha1n is requrred

‘The study. author stated that the rrommal apphcatron rate of 2 ug/mL was an exaggerated

dose rate which was 2.8 times the proposed max1mum applrcatron rate of 1'1b a.i, /A (0 73 .

. .

The sedrment was not dried or sreved although twrgs and pebbles Were removed and the

Sample was mlxed prlor to1 use.

. ,Methane data from 10-day posttreatment sample repllcates were varrable (21 O% and
o 5.1% of the applred radroactrvrty, Table XI) e :

B ‘Bound sediment resrdues were 15 9% of the applred radroact1v1ty at 10 days posttreatment
. (Table IV). A single solvent (acetomtnle 0:001 N HCI, 1:1, v:v) was used to extract
L compounds from the sediment. In an attempt to extract’ addltronal remdues extract1ons
.using addltronal solvents may have been approprrate :

: The reported water solubrlrty of the parent compound at "room temperature" Was 650 g/L

The regrstrant reported the analyt1cal method detectron limits. as "10 dpm greater than 2

 times the background level "; detectron limits s actual concentration units were not
'\reported It is preferred fhat any method detection lithit be reported also as some unit of
‘ concentratron for the analyte(s) bemg measured (e g ppb ppm mg/kg)
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