


CE Jf'-'Environmcntal Chemigtry Evaluation of 0, O- dietkwérgfi;but§lthiomethyl—
7T % phosphorodithioate {AC 92100, CL 92100, Counter -

EPA File Symbol 241-DG1 L
PP 4F1495 Submitbed 5-1-7/ Filed 5-=3=7/,
Ameri Cyanamid Co. S

T. INTRODUCTION s /% [ 74

Applicant proposes registration of the above new insecticidal chemical

Tor use against corn rootworms and wireworms with proposed negligible
residue tolerance of 0.05 ppm of Q, O—diethyl-S—t-butylthiomethylphosphor-
odithioate and its cholinesterase inhibiting metabolites in or on corn
fodder, forage, and grain. Proposed product name is Counter 15G Soil
Insecticide.

Applicant intends to replace phorate (0,0-diethyl S—{ (ethylthio) methyl]
phosphorodithioate with Counter. Note that Counter is t-butylthio while
phorate is ethylthio.

2. DIRECTIONS FOR USE

Field Corn

Apply 5.0~6.5 1bs (12.0-15.6 oz a.i.)} per acre (40 inch rows) or 6~8 ozs
per 1000 feet of 20 inch rows (minimum){é-8 0x/1000 row feet is about
2331 0z a.i./A]

Apply at planting time in 7" band over the row directly behind planter
shoe or place directly in seed furrow behind planter shoe. When applied
in seed furrow do not use green forage or cut for silage prior to 130 days
after planting. o

This product is toxic to fish, birds and other wildlife

3. DISCUSSICON OF DATA

3.0 Metabolism of CL 92100 in Soil (Section D-1 Exhibit IIT)

CL 92100 radiolabeled in methylene portion with 1hg was used to treat sandy
loam (sand-silt—clay 68-24~8, pH 5.1, organic matter 3.6%) and Wisconsin
silt loam (sand-silt-clay 24-56-20, pH 6.7, organic matter 5.2%). Sandy
loam soil tested oubtside, silt loam tested in greenhouse Sandy loam treated
at rate of about 1 pound (of product or active ingredient: unspecified) and
silt loam treated at unspecified dose Soils were e§zracted 3x by acetone:
methanol with 2 ml per gram of soil. Unextracted “#C assayed by combustion.
Sweet corn was grown in treated silt loam in greenhouse during study.

Results

Total Mg {extractable and unextractable) in sandy loam declined fairly
rapidly with half-life of about 3 months. Unextractable l4g increased
through 3 months to 14% ofinitial dose, then declined slightly to 10 of
initial dose. Major portions of extragtable and unextractable l4C remained
in top 4 inches of soil. Extractable 14C decreased rapidly from 60% of
initial dose in 0-2 inch core of 3 weeks to 15.7% of initial dose in 0-2
inch core at 3 months. In Wisconsin silt loam in green house 8.1% of intial
14 was evolved as 14COs and 0.3% as other volatile material.



Both outdoor sandy loam and grcenhouse silt loamw soil extracts were
analyzed by TLC to determine relative distribution of 14C- bearing
metabolites. The phosphorylated wetabolites were CL 94,301, CL 94320,
CL 94302, and CL 94365 with CL 94301 predominant at shortor time
intervals and CL 94320 predominant al longer time intervals (24 weeks).
Less than 1% of total extractable 14C at 24 weeks is parent AG 92100.
51lt loam showed same general distribution except at 10 weeks where

CL 94320 was not predominant residue and CL 94301 was major residue.

When Wisconsin silt loam aged aerobically for 30 days, then anaerobically
30 days, polar metabolites at origin of TLC was 19.6%, CL 94320 was 28.5%
and CL 99875 was 17%. CL 99875 is dephosphorylated methylated moiety,
some of which was seen under the aerobic study.

Conclusions

AC 92100 degrades rapidly to CL 94320 through CL 92301 and also to CO2.
The halflife of AC 92100 ~ related compounds in sandy soil is 3 months.
Dephesphorylation then methylation may occur during degradation but
primary metabolites are parent compound with two sulfur oxidation states. -
Some possible oxygen analog and sulfur oxidation compounds found.

3.1 Field Soil Persistence of Counter Residues
(Section D~2-C Exhibits X,XI,XIT,XIIT)

Field persistence samples were taken from 11 studies in 5 states.
Two studies had zero day samples, another study had original sample
at forty days and remainder of studies had samples at 100 + days.
So0il samples were taken in the center of 7" treated band. Analysis
by GLC method which measures total oxidative metabolites AC 92100,
AC 9L301; AC 94320, AC 94302 and AC 94365 as AC 94302. Dephosphory
Lated metabolites not determined. Soils were treated at 1.0 pounds
active ingredient per acre. -

;

Results

The two studies with zero-day samples had expected residues of about

6 ppm in top 3" soil. By day 40, residues were less than 1 ppm. Decline
after forty days was less rapid. At five months (150 days) soil residue
leveled out at about 0.2 ppm with significant residues occuring at 300
days in both 0-3" soil core and 3-6" soil core. The 3-6" cores of some
studies showed residues which may be result of leaching.

An estimate of halflife would be one month for the oxidative metabolites,
however not enough samples at less than forty days to define halflife more
closely. _

Two studies merit closer inspection. One study in Greeley Colorado showed
0.40 ppm and 0.16 ppm in 0-3" and 3-6" cores at 150 days and virtually the
same but inverted at 309 days 0.15 ppm (0-3") and 0.40 ppm (3-6") on land
that had been treated the previous year with phorate. In another study in

Ames Towa which was treated the previous year with Mocap (O-ethyl S,5~dipropyl

phosphorodithiocate), only one soil sample at 61 days showed detectable
residue of 0.10 ppm, but at 40,81, 100, and 139 days residues were below
detectable level of 0.05 ppm.



It appears that previous treatment with similar chemical may predispose
to rapid degradation, while in another soil this predisposition in not
shown. »

When soil samples {(4) werc analyscd by another method for individual
oxidative metabolites, the major metabolite found was AC 94301 which
is the sulfoxide of parent AC 92100. This similar to the degradation
found in the soil metabolism study except that AC 94320 was not the
major residue since the study was not long enough to show major deg-
radation of AC 94301 to AC 94320. Since unextractable residues were
not greatly significant in the soil metabolism study, it is not
expected that unextractable residues occur to significant degree in
the field persistence samples. -

It should be noted that some of the field persistence studies included
a layby treatment about 30 days after planting-time treatment.

It should also be noted that gas chromatograms of actual field samples

from treated plots are not submitted. A1l chromatograms are from check
soil (no treatment) for recovery studies. GC-grams from actual field-

treated soil samples are needed.

3.2 Metabolism of l4C—Counter in Sugar Beets
(Section D=1 Exhibit IV)

Sugar beets were grown in greenhouse in Colorado sandy loam soil treated
with about 6.1 pounds active ingredient per acre in-row band application
rate. 1h0-methylene and deuterium label CL 92100 was used. Beets
harvested at_.4,5,8,16 weeks and divided into root and foliage fraction.
Analysis by 4C counting and TLC of extracts (extracting solvent or
procedure is not specified.

Results

e

1. In both foliage and roots of sugarbeets, the sulfoxide and sulfone of
AC 92100 were major residues at 4 weeks, with some oxygen analog sulfoxide
and sulfone. However at maturity, the relative distribution and amount
of the metabolites decreased with concurrent increase in the dephosphorylated
methylated metabolite 99875, t-butyl(methylsulfonyl) methyl sulfone. We
note that plant metabolism degrades AC 92100 more completely than soil.
Soil metabolism only to sulfoxide and sulfone while plants show oxygen
analogs and dephosphorylated metabolites. Co-extracted sugars contained some
radioactivity.

3.2.A Residues in soybeans as a followup crop grown under field conditions.
{Book II, D-2, Bxhibit-V) :

Study I (Piper Kansas) .
Treated June 19, 1973, corn disked in and soybeans planted July 9, 1973.

Soil - Silty Loam, 21% sand, 49% silt, 30% clay, 3.2% OM, pH 6.8



Treatment Planting

lbs A/A Harvest Harvest ppm
0.98 78 58 .05 foliage i
(7" band) 112 93 .05 "

142 .05 "

Study IT (Ames, Iowa)
treated June 7, 1973, 13 days later corn hoed out and soybeans planted

June 20, 1973.

Soil - 38.2% samd, 38.4% silt, 23.4% clay, 4.06 OM.

Treatment Planting .
1bs A/A to harves to harvest ppm T e
2 103 90 .05 whole plant
(7" band) 140 127 .05 grain

Study IIT (Ames, Towa)
treated June 1, 1972, soybeans planted June 7, 1973,

Soil ~ same as study II

Treatment Planting
Ibs A/A to Harvest to Harvest ppm
2 L62 90 .65 whole plant
(7" band 511 140 .05 grain

A1l studies unalyzed for total CL 92100 by method M~480 (flume ionization
GC with cesium bromide salt tip).

-

Conclusion e

These data will support rotation of soybeans but addition studies are needed
for a more liberal use pattern.

3.3 Resldues in Soybean as followup crop Section D~1 Exhibit V

Wisconsin silt loam soil used for growing sweet corn was also used for
soybeans. Soil treated at 6 lbs per acre (in-row concentration when
band applied), then /4 months later soybeans seeded. Methylene-lig—
AC 92100 was used. Soybean plants divided into pods, seeds, and
foliage Analysis by l4C-counting and by TLC.

Results

At maturity, 1h¢ residues equivalent to AC 92100 were 11.7 ppm in foliage,
4.0 ppm is seed pods, and 4.3 ppm in seeds. Major metabolite found was
(99875), t-butyl (methylsuflonyl) methyl sulfone. When examined by TLC
for individual metabolites, the total amount of phosphorylated metabolites
was 0.21 ppm in foliage and 0.008 ppm in seeds at maturity (ppm equivalent
to AC 92100).

et
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3+4 So0il Leaching Study
(Section D-l-FExhibit VI)

Four soil Itypes were studied for lesching of AC 92100. Additionally,

one soil type studied using 30-day old treated soil to show leaching
of AC 92100 metabiolites, :

Soil Type - Sand®  Silt$h  Clay%

pH OoM% CEC
Sand 96 4 1 L.9 0.26 1.6
Sandy loam 66 18 16 5.1 1.85 6.1
Silt loam 16 73 1 5.7 L7 15.7
Clsy loam 8 40 52 6.5 6.03 11.6 i

50il columns 14 inches high were lesched with 20 colum inches of water

in gbout 25 hours. It is sssumed that methylene - LhC_AC 92100 was used,
but this is not stated in report. The equivalent field rate of 5 mL of
stock solution is not described. 3011 columns treated in 1.3~2.0 ppm range

Results

Less than 1.5% of applied 14C found in leschate 4in agricultural sand, 1.1
from sandy loam, 0.5% from silt loam, 0.3% from clay loam. Of the initially
aﬁplied 1 C, total recovery ranged from 56 to 88%, with 90 + % of recovered
146 found in top quarter (3.5 inches) of soil column, Only in sand does

Le appear to leach into second quarter of column. s

When 30 day afed sSandy loam is leached at the rate of % inch of water per day
for 45 days, 14g is siEnificantly leached into the second ouarter of the colum.
Up to 17% of initial 14C is found at 3.5-7.0 inches and 36% found in 0-3,5

inches, with 2.1% in leachate. The nature of the lbg bearing moiety is not ;
investigated. .
It appears that metabolites or degradates of CL 92100 will leach more than %
parent. However this limited mobility of metabolites under stressful
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3.7 Effects of AC 921C0 on Microbial Activities

{Section D-1 Exhibit IX)

Three JTowa soil typcs were studiced A
Soil Sand¥ Silt% Clay< pH 0Cs%
Clarion 39 3G 22 5.7 2.77
Harps 24 43 33 7.0 L.16
Webster 29 45 26 6.3 3.78

The following microbial activitics were studied:

nitrification, carbon dioxide evolution,
decomposition.

Regults

ammonium production,
sulfur oxidation, cellulose

When tested at 1,10,50 and 100 ppm, no significant inhibitory effects were

shovm. In Harps soil, there was decrease of

5Q“9§ 160 ppme .

cellulose decomposition at

3.8; Kinetics of "Ag

ed" 14C~Ac 92100 in a Synthetic Aquatic

Ecosystem

(Section D~1 Exhibit Xa)

Methylene l4C~AC 92700 used to littleton Wisconsin silt loam soil
(sand silt clay 24%, 56%, 20% pH 6.7, organic matter 5.2%) at rate
approximately equivalent to 1.0 1lb a.i./A and treated soil allo ed

to age 30 days. After ageing, treated soil mixed - ith 119 parts
untreated soil, placed in & feet diameter pcol to depth about 1

inch :nd 18 inches water added (2160 liters). There upon, 150 test
organisms of each species were added to treatedesoil pool plus check
pool. Test organisms were bluegill sunfish veight 10 grams length

72 mm channel catfish weight 8.2 grams length 80 mm and crayfish
welght 30 grams. Water, soil, fish and crayfish samples taken

during exposure (35 days) and withdrawal (14 days). Relative dis-
tribution of 4C between edible and non~edible portion esamined,
bluegill at day 10 and catfish at day 35. Distribution of 4C durin
withdrawal not examined, therefore it camnot be determined whether 150
is disaccumulated or translocated within fish. All fish samples were
of edible portions only. Standard radioassay procedures were followed

Results

A1l bluegill sunfish were dead in treated pool at day 10, with first mortality
occuring on day 4.

Water had concentration of ¢ of 0.14 ppb at day 1 which inereased to 1.2 ppb
at day 14 and remained relatively constant to day 35 vith slight decline to
0.95 prb.

The soil had a loss of about 60% of initial léc during 30 days ageing, leaving
41.6 ppb in soil at sbart of fish study. This concent{ition decreased to
about 29.5 ppb at day 35. The chemical nature of the “*C moiety in water and
s0il was not examined.



Bluegill sunfish contained 9.1 ppb in edible portions by day 3, icnreasing
to 11 ppb at day 7, declined to 10 ppb at day 10 at ' hich interval all
bluegill sunfish had been killed by AC 92100 or its degradation (hydrolysis)

products. Relative distribution of 14C bet:een edible and nonedible portions ¥

of bluegill showed 78 ppb in non edible portions (8 times concentration in
edible portions and about 78 times concentration in wvater. Nature of 1l4¢
moiety in edible or non edible portions not examined. Rioaccumulation
factors from dead fish are not exremely reliable. Tt can be concluded that
biloaccumulation in bluegill sunfish does not exceed 100 X although such
concentration si or may be fatal.

Charnel catfish showed maximum 14C of 11.1 ppb at day 35 in edible portions
and 30 ppb in nonedible portions (3 times the concentration in edible tissues)
No reported mortality of catfish. Nature of l4C moiety in edible or non-
edible portions not examined. Total bioaccumulation in catfish (edible ard
nonedible) does not exceed approximately 50x.

Crayfish edible portions (tail muscle) had maximum 14C of 4.3 ppb at day 7
rith slight decline (and variation) to 3.1 ppb at day 35. Nonedible portions
not examined for lhec. Nature of “4C in edible portions not examined. Total,
bioaccumalation in crayfish edible portions does not exceed 10x dhe cone
centration in water.

None of the test species accumlated 14C to the extent found in soil (30 ppb)
except nonedible portions of bluegill sunfish. Total biomass accumulated
less t%an 1% of total initially applied to soil and less than 2% of the
total A4C available in the soil and water after ageing.

During withdrawal, concentration of 14C in edible tissues of catfish and
crayfish declined 63% and.55% respectively. Whether this decline was actually
due to elimination from tissue or just transferred to nonanalysed fish tissues
is not demonstrated. Disaccwmlation or elimination is not proved.

-

AC 92100 . (#/1 oryg/ke) ‘

Day Soil Water Crayfish Catfish Bluegill
1 43.1 0.14 0.4 2.1 2.4
3 50.4 Q.57 0.7 7ok 9.1
7 40.0 0.77 Le3 6.0 11.1

10 33.0 0.85 2.0 3.6 10.0

14 30.0 1.19 3.3 - 4.0 *

21 23.3 1.10 1.7 - 6.5 *

28 28.3 0.97 2.4 8.0 *

35 29.5 0.95 3.1 1x.1 ¥

1 WD - - 3.5 - 8.5 *

3 Wb - - 1.8 6.3 *

7 WB - - - 1.8 6.1 *

10 wD - - 0.9. L.8 *

14 WD - - 1.4 L.l *

* Al% bluegill killed by Day 10

Co



Conclusions

I4¢ derived from AC 92100 does not bloaccumulate to significant degree
in blucgill sunfish, charmel catfich or crayfish over 35 days. Nature o
of accumulated Mhe not examined.

3.9 Accumlation and Persistence of Counter -~ Related Residues in Channel
Catfish
(Section D-1 Exhibit X 6)

Aged Wisconsin soil was extracted and aliquots of extract added to two
fish tanks, one as single dose and other tank as smaller multiple doses.
The manmer is which the soil was extracted is not described. Tank #1
received 1.3 ppb as single dose to simulate sudden contamination and
tank #2 received 0.18 ppb 6 times (total 1.08 ppb) over 7 days to

imitate slow release by eroded soil. Channel catfish fingerlings exposed

in tanks for 14 days then in untreated water for 21 days.
Results

In Tank #1 at 1.3 ppb, 25% of catfish died - ithin t' o days. At this sample
interval edible portions L¢ was 20 ppb but this declined throughout further
exposure and yvithdraywal. However, even at 35 days after single 1.3 ppb
treatment, edible portions contained 2.5 ppb and nonedible portions contained
unknoin amounts { not analysed).

Tn Tank #2, catfish did not although edible portions contained up to 17 ppb
and 22 days after last multiple dose still contained 10.0 ppb of 14 in
edible portions -and unknown amounts in nonedible tissues {(not analysed).

Tt is interesting to note almost no decline in 14¢ in vater of Tank #1 over
14 days and yet edible portion residue decline.

Conclusions s
This ecosystem is an interesting variant. However, until further information
is provided concerning the extraction procedure, we cannot conclude that the
system is valid. If, as 1t appears, the extraction was conducted on a lab
soil sample, the nature of the metabolites present in the soil would be

ant.

El

3.10 CL)92100 and Metabolites T WrTdIife Tissues and Fggs
ection (-2 BExhibit VII)

cornfields were treated with Counter 15G Various wildlife specimens
were collected.

Results

Pheasant eggs from nest contained less than 0.01 ppm of CL 92100 and
oxidative metabolites. Three mice trapped in fields showed 0.13, 0.18, and
0.22 ppm total residue. One grackle found dead contained 2.74 ppm. Fifteen
other specimens of mice and birds had residues below level of sensitivity
0.05 ppm. Whole body samples only.
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4.10

RECO

AC 92100 has hydrolysis halflife of less than 10 days at pH 5,7
and 9. Most stable at pH 9. TFormaldchyde :i-as primary hydrolysis
product, greater than 50% at 4 weeks in all three pH's but

parent i as next most aboundant material. d
Photooxidation of parent compound to its sulfoxide is major photolysis
reaction which occurs but sulfoxide is not too susceptible to
hydrolysis and may be more persistent than parent.

When tested at 1,10,50, and 100 ppm no significant inhibitory effects
were found in ammonium production, nitrification, carbon dioxide
evolution, sulfur oxidation, cellulgse decomposition.

A1l 150 bluegill sunfish were dead by day 10, -hen hg content of
water reached about 1 g/l. Bioaccumulation factors in dead or dying
bluegill +ere 10x in edible portions and 78x in nonedible portions.
No plateau level reached since fish were dead.

Channel catfish sho ed maximun 14C of 1lx at day 35 in edible portions
and 30x in nonedible tissue.

MMENDATIONS

A.

Object to registration

1. These must be a caution on the label such as "Do not rotate treated
area for one year folloring application except for soybeans. Cover
corps may be planted in treated area if plowed under and not grazed.
Data as ocutline below are needed to continue registration.

Residue data on rotational crops are needed. 4 laboratory study using
radiolabeled pesticide is recommended.

&. For crops rotated immediately after harvest of.a crop in the treated -
area. The pesticide is to be aged in a sandy loam so0il under
aerobic conditions for about 120 days then a root crop, small
grain and a vegetsble crop: The root crop is required but crop crops
in two other crop groupings may be used.

b. For crops rotated the following year after treatment, the pesticide
is to be aged in the soil for one year. Use crops as above.

c. If significant residues are found then actual field studies using
non-labeled pesticide will be needed. This data is to be obtained
under actual agricultural practice. '

d. 1If residues are found in rotational crops then labeling restrictions
will be needed. This restriction :ill be & time interval from
application to a time :hen rotaional Ccrops can be planted and
not result in the uptake of illegal residues in the rotational
crops. A restriction can be no longer than 18 months.

€. Cover crops can be rotated if label restrictions are such that
the cover crop is plowed under and not grazed.



f.  If the agricultural practicc is such that a treated crop area is
is rotated .ith another crop that -ill result in another ftreatment
of the pesticide to thce samc arca residuc data 1ill be needed on
the rotational crop. The rotational crop is to be grown under A
actual use conditions.

A complete revicy of the environmental chemistry data has not been made at
this time. This is in connection with the fish accumulation study which -ill

require further review.

Note: Pat Critchlor we are reguesting criteria from C&ED

R.W. Cook 9/30/h
Environmental Chemistry Section
Efficacy and Ecological Effects Branch
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