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 Chemical: Common namé - Prometon

Chemical name - 2,4-bis(isopropylamino)-6-
methoxy-s—-triazine

Trade name — Pramitol, Conquer
Structure -

0O—CH,

. N/

CH, r CH
CHNH—|\\ ./l—NHCH 3

-CH:,> : N <CH3 :

Test Material: See reviews of individual studies.
Study/Action Type:

Ciba-Geigy Corporation has submitted environmental fate
studies (hydrolysis, photolysis, soil metabolism, leaching,
adsorption, and field dissipation) studies in response to a
Ground-Water Data Call-In for prometon.

Study ID: See reviews of individual studies. .
. ® : =
Reviewed By: Michael R. Barrett Signature:W[ gw\:

Chemist
Ground-Water Team Date: 4/;/?5

Approved By: Patrick Holden - Signature: 'Q&Al}@

Team Leader
Ground-Water Team Date:'éféybs

In general, the submitted studies indicate that
prometon has significant leaching potential. The submitted
hydrolysis report (Study No. 1) is unacceptable and cannot
be used to make any conclusions regarding the hydrolytic
stability. Prometon, however, is likely to be resistant to
hydrolysis as has been found for other structurally related
s-triazine herbicides (Catherine Eiden, Ground-Water Team/
EAB/HED/OPP, personal communication, 1988). A marginally
acceptable aqueous photolysis report (Study No. 2) indicates
photodegradation is not an important dissipation mode for
prometon in water. The submitted soil photolysis report
(Study No. 3), however, is inconclusive as the amount of
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exposure of the test soil to artificial sunlight was
insufficient. The submitted aerobic and anaerobic soil
metabolism report (Study No. 4) demonstrates that prometon
is extremely persistent (t 1/2 > 1 year at 25 ¢C and soil
water content 75 percent of the 0.33 bar level) in a sandy
loam; therefore, significant leaching is a possibility.

Soil adsorption coefficients (Kg values) calculated from
Freundlich adsorptlon isotherms were 0.4 to 2.9 in five test
soils, which is indicative of only moderate adsorption to
s0il colloids. In a soil column leaching experiment (Study
No. 6) appreciable leaching of prometon occurred in each

of four test soils after application of sufficient water

to collect leachate equivalent to 20 inches of precipitation.
Prometon was determined to have similar leachablllty to
atrazine, a known ground-water contaminant in many areas

of the Unlted States, by soil thin-layer chromatography in
five test soils. In the field, prometon was found to have

a "half-life" (calculated by the authors ignoring the effect
of seasonal changes in weather) of 139 to 2227 days for
tests conducted in California, Nebraska, and New York. All
of these data are indicative of a pesticide with significant
leaching potential (table 1). Given especially the very
slow degradation rate of prometon in soil, the leaching
potential to ground water of prometon is expected to be very
high. Refer to the individual study reviews for more detailed
conclusions. .

Recommendations:

The following deficiencies still exist regarding the
environmental fate studies required under the Pesticide
Assessment Guidelines - Subdivision N:

-

(a) A new hydrolysis study is required.

(b) A new soil photolysis study is required unless the
registrant can demonstrate that no significant absorption of

prometon occurs over the spectral energy range of sunlight,

and that "sensitizing" of photoenergy absorption properties
does not occur in soil.

. (c) A ground-water monitoring study as defined in
the draft Small-Scale Retrospective Ground-Water Monitoring
Guidelines is required, which must include tests in three
geographically and hydrogeologically diverse locations
representat1ve of the areas in the United States where.
prometon is used. (This study is requested in lieu of field
dissipation studies at this time since the primary def1c1ency
of the submitted field dissipation studies, lack of definition
of the depth of leaching, will be addressed through the
ground-water monitoring studies and the available data already
indicate a strong potential for prometon to leach to ground
water.) -

3 | 5



10.

11.

12.

Background:

Prometon is a nonselective herbicide used for weed
control on noncropland at rates of 10 to 60 1b ai/A.

Prometon is an s-triazine compound and is chemically related

to atrazine, a pesticide which has been found to leach to
ground water in many locations.

Discussion: Refer to the reviews of individual studies.
mpleti f One-Liner:
Prometon is a persistent herbicide with a soil half-
life frequently > 1 year. Adsorption of prometon is low

to moderate with Ky values of 0.4 to 2.9 in five soils.
Prometon leaches in sandy or loamy soils. See also table

CBI Appendix: N/A



Table 1.

Related environmental fate characteristics
for atrazine compared with those of some
pesticides that have been found to leach

half-life, days

completed, but
presumed to be
slow based upon

data for structurally

similar pesticides

, Charact. of some pesti-
Name of Prometon cides known to leach
Characteristic Characteristics (S. Cohen et al, 1984)

. > Ky 0.4 to 2.9 in < 5, usually less than
5 soils from sand 1l or 2
to silty clay loam
in texture and con-
taining 0.8 to 5.0%
O.M.

—> K . 48 to 100 < 300 to 500

Water 750 ° > 30

solubility,

ug/mL
Henry's law 9.10 x 107/ < 10-5

constant :

(atmos-L/mol)

€>Photolysis, In water, >> 30 > 7

half-life, days
Soil persistence, > 365 days in a > 14 or 21

half-life, days sandy loam at 25 °C :

Hydrolysis rate, No valid test

> 175




Study
Study
Study
Study
>Study
Study
Study
Study
Study
Study

Study

No.
No.
No.
No.
No.
No.
No.
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No.
No.
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.’l: Aqueous Hydrolysis

Ciba-Geigy Corporation, 1985. Hydrolysis of prometon.
Study No. 6015-165 prepared by Hazleton Laboratories America,
Inc., Madison, WI; and submitted by Ciba-Geigy Corporatlon
Greensboro, NC

CONCLUSIONS:

This study is unacceptable because the nature of the residue
occurring in the buffer solution at any of the sampling intervals
or pH treatments was not unambiguously identified and a mass
balance could not be calculated for any of the samples. A new
study is required. No conclusions can be made from this study
concerning the importance of hydrolysis as a dissipation process
for prometon in soil and water. _



MATERIALS AND METHODS:

The test material was [U—ring—l4c] prometon with a
specific activity = 21.9 uCi/mg. Its radiopurity was established
to be > 93 percent using thin-layer chromatography (TLC) with
ethyl acetate and its structure confirmed using gas chromatography-
mass spectrometry. .

The test system consisted of buffered solutions prepared as
follows: i) 0.01M sodium acetate adjusted to pH 5 with 0.1M
acetic acid; ii) 30 mL 0.067M sodium phosphate, monobasic; and
61 mL 0.067M potassium phosphate, dibasic, diluted tenfold to
yield pH 7; and iii) 0.025M sodium biborate adjusted to pH 9
with 0.1M acetic acid.

Aliquots were transferred to serum vials and the vials were
sealed with septum caps. The vials were sterilized in an auto-
‘clave for 4 hours at 120 ¢C. After cooling, the vials were
fortified with an acetone solution of prometon sufficient to
bring the concentration of the solution im the vials to 10 ppm.
A fresh acetone solution was prepared for the Day-40. pH [sic]
vial. The volume of acetone added was less than 0.3 percent of
the buffer solution volume. The vials were placed in a covered
water bath maintained at 25 + 1 *C,

At various times from 0 to 40 days, two vials for each pH
treatment were removed for analysis. Aligquots from each vial
were analyzed for radioactivity using liquid scintiillation
counting (LSC) in a suitable cocktail. Separate aliquots were
streaked directly on silica gel-coated TLC plates and developed
in an unsaturated tank using ethyl acetate as the mobile phase.
The profile of the radicactivity was measured using a linear
analyzer. :

REPORTED RESULTS:

For all samples collected, only one radioactive zone was
eluted with the TLC system used. The amount- of 14C—activity
-recovered in this zone was not specified for any sample. The
- percent of the applied 14C~activity recovered in the buffer
'solution at pH 5, 7, or 9 ranged from 107 to 165 with recoveries
tending to be higher at 29 days posttreatment (123 to 138%) and
40 days posttreatment (126 to 165%). The study authors attributed
the high recoveries to evaporation of solvent from the spiking
solution before an aliquot was added to the buffer solution in
the vials. For selected sample vials it was determined that the
- final pH was equal to the initial pH.



DISCUSSION

The radiopurity of the source material was only 93 percent;
the nature of the impurities in the test substance was
not discussed. '

Monitoring of the treated buffer solution to determine
whether sterile conditions were maintained was not
conducted. :

The initial cencentration of [14C]—prometon in each
sample vial was apparently unknown as the author
indicated that evaporation of acetone from the spiking
solution occurred during the fortification of the vials
resulting in apparent recoveries from many samples being
much greater than 100 percent of the applied material.

It was not determined whether volatile residues formed.

Only TLC in one solvent system .was used to separate the
C-residue in treated buffer solution; the identity
of a single radioactive zone was assumed by the author
to be parent, but no experimental verification of the

identity of the residue was provided.

The interval between sample collection and analysis for
14c-residues was not specified. '

-



t . 2: Aqueous Photol

Puhl, R. James. 1987. Adqueous solution photolysis of
prometon. Study conducted by Hazleton Laboratories America,
Inc., Madison, WI; and submitted by Ciba- Geigy Corporatlon '
Greensboro NC. o

LUSIONS:

This study is marginally acceptable as submitted; however,
the identity of the 14C residues at all sampling intervals was
not sufficiently documented. Although it was not demonstrated
that none of the possible degradation products of prometon eluted
at the same rate as the parent compound in the two thin-layer
chromatography (TLC) solvent systems used; data from a soil
metabolism report (Study No. 4) indicate that the ethyl acetate
solvent system is capable of separating prometon from its primary
degradation products. This study demonstrates that no photolysis
of prometon in aqueous solution occurs after 33 days of exposure
to Chroma 50 light at 25 ¢C (or possibly higher temperature)
or after 30 days of exposure to natural sunlight at ambient
temperature in May through June in Madison, Wisconsin.



" MATERIALS AND METHODS:

Hazleton Laboratories America, Inc. (HLA) conducted a study
to investigate the photolysis of prometon, 2,4-bis (isopropylamino)-
-6-methoxy-s—-triazine, in aqueous solutions buffered at pH 7. Spectr«
cells containing sterlle 23.7 ppm solutions of prometon in buffer
were prepared. One set of vials was exposed to Chroma 50
artificial sunlight and one set was exposed to natural sunlight.
At various times, vials were removed and analyzed for evidence of
degradation of prometon. This report describes the procedures
used and the results obtained for this study. This study was
initiated on May 9, 1985, the first day of test material
application, and completed June 11 1985, the last day of sample
collectlon. ‘ .

The test substance was [U—r1ng—l4C] -prometon, with
specific activity = 21.9 uCi/mg. Radiopurity was established
to be greater than 98 percent using TLC with ethyl acetate.
Structure was confirmed using gas chromatograpy-mass spectrometry.
Nonradioactive prometon (purity not spec1f1ed) was also used.
The solutions to be tested were incubated in screw-cap, flat-
faced Spectro-cells with septum caps.

An aqueous solution of K,HPO, (0.0107M) and NaHzPO
(0.0176M), pPH 6.95, was prepared, respectively. The dlssolved
oxygen content of the buffer was 8.7 ppm. This value was the
same for water which had been saturated by bubbling air through
it.

Aliquots of 3.mL of buffer were added to Spectro-cells,’
which were capped and sterilized in an autoclave for 4 hours.
After coolin?4 the vials were fortified with an acetonitrile
solution of C-prometon to a final concentration of 23.7 ppm.
This is well below the limits of solubility of prometon, which is
750 ppm. The final concentration of acetonitrile was less than .
0.5 percent of the buffer solution volume. One set of Spectro-
cells was continually exposed to Chroma 50 light in a temperature-
controlled room. Startup of the temperature control equipment in
April indicated a temperature range of 23 to 25 fC. On Day 33 of
the experiment, the observed temperature range was 25 + 1 ‘C.
Another set of Spectro-cells was placed in ‘an unshaded area on
a roof and exposed to ambient conditions and natural sunlight
starting on May 9, 1985, and continuing until the samples were
removed for analysis.

The UV-visible absorbance spectra of prometgn and Spectro-
.cells were determined. A solution of 1.31 x 10 °M nonradio-
active prometon in pH 7 buffer was prepared. An absorbance
spectrum was obtained from 800 to 290 nm in a l-cm cell. No
absorbance was detected at 0.5 absorbance full-scale deflection.
The absorbance of an empty Spectro-cell was measured from 750 to
290 nm. The reference path was air. Absorbance was measured

-5-
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at 2.0 absorbance full- séale deflection. Beglnnlng at 360 nm,
1ncrea51ng absorbance was detected with a maximum of 2.0 at
290 nm.

At five time points for each type of exposure, a single vial
- was removed for analysis. Two aliquots from each vial were
analyzed for radioactivity using liquid scintillation counting

in a suitable cocktail. A separate aliquot was streaked directly
onto a silica gel-coated TLC plate and allowed to dry. The plate
was predeveloped in methanol, allowed to dry, and then developed
in an unsaturated tank using ethyl acetate as the mobile phase.
The profile of the radioactivity was measured u81ng a linear
analyzer.

The TLC plate for the Day 27 natural sunlight sample was
analyzed as described above except that duplicate aliquots were
spotted on the TLC plate. The TLC channel of the first replicate
(A) was divided into five segments and scraped. Each segment was
counted in an Insta-Gel cocktail. This was done to monltor the
recovery of 14c for the TLC analysis procedure.

The second replicate (B) of the Day 24 natural sunlight
plate was also scraped in five segments; however, the silica
region of the TLC plate where the prometon was observed (linear
analyzer profile) was eluted with acetone after being scraped.
All five scraped regions were then quantitated by liquid
scintillation counting (LSC) as previously outlined. The acetone
was evaporated from the extract, 50 ulL of chloroform were added,
and an aliquot was removed for LSC. Two additional aliquets were
removed and spotted on TLGC plates, along with authentic prometon
standard, to provide evidence of co-chromatography in two solvent
systems: ethyl acetate (the solvent system used throughout the
study) and chloroform:ethyl acetate:formic acid (5:4:1). The
prometon standard was visualized by viewing the plates under UV -
light, while the radioactive zone was located by linear analyzer
and autoradiography.

REPORTED RESULTS

A good mass balance was obtained with both the artificial
Chroma 50 light and natural sunlight exposed samples as measured
by LSC for total l4c-residues. Recovery of the applied

C-activity was 98 to 110 percent for samples collected
after 7, 13, 21, 27, or 33 days of exposure to Chroma 50 light
and was 99 to 108 percent for samples collected after 6, 13,
19, 24, or 30 days of exposure to natural sunlight. TLC of all
samples with ethyl acetate as the developing solvent resulted in
only one radioactive zone eluting; identity of the 4c-residues
was not investigated except for the Day 24 natural sunlight sample.
For this sample, the 14c_residue was found to co-chromatograph
with standard prometon in TLC with two different solvent systems.

I



For this study, the registrant did not provide evidence that
these TLC systems separated prometon from any of its degradation
products. ,

For the natural sun11ght treatment the authors did provide
local climatological data covering the period of the study, which
included temperature at 3-hour intervals, minutes of sunshine
per day, percent sky cover each day, etc. Although the initial
temperature was 23 to 25 ¢‘C and the Day 33 temperature was
25 + 1 ‘C in the room where the Chroma 50 light- exposed samples
were incubated, there was no indication of the distance between
the Chroma 50 lamps and the samples and whether the temperature
of the samples was different from the measured room temperature.
The Chroma 50 light was shown to have an intensity 7 times
less than sunlight on an overcast day and 21 times less than
sunlight on a clear day at midafternoon at the distance the
-samples were set from the light source. The spectral energy
distribution was provided and appeared to closely approximate
daylight at 5000 ‘K except for spikes in the radlant power at
ca. 360, 400, 430, and 550 nm.

DISCUSSION:

1. The temperature was not continuously monitored for the
artificial sunlight portion of this study. There was no deter-
mination as to whether the room temperature measured was the
same as the temperature under the light where the samples were
1ncubated.

-

2. Although volatile residues were ngt determined, this
is not required since all of the applled C-activity was
recovered from the buffer solution at all sampling intervals.

3. No dark controls were included in this study; however,
dark controls were included in a hydrolysis study for prometon
(Ciba-Geigy Report No. 6015-165).

4. The identity of the l4c_residues in all samples was
‘not sufficiently confirmed. Only TLC was used to identify the

C-residue, with only one sample being co-chromatographed
with prometon in two solvent systems, but not with any of its
degradates. It is preferable to confirm identity with another
analytical technique. Although the registrant has demonstrated
in separate studies that the primary degradates of prometon do
not elute at the same rate in the TLC system used; no standards
of these degradates were co-eluted w1th the samples in this -
‘experlment. :

5. Although climatological data from a nearby weather
station were supplied, these data were not summarized by the
registrant for the purposes of the submltted study

5



Study No. 3: Soil Photolysis

Puhl, R. James. 1987. Artificial sunlight photodecomposition
of prometon on soil. Study conducted by Hazleton Laboratories
America, Inc., Madison, WI; and submitted by Ciba Geigy Corporation,
Greensboro, NC. - : _

LUS S

This study is unacceptable because the prometon-treated soil
was not exposed to the e%uivalent of 30 days of sunlight and the
identity of the primary 4c-residue was not confirmed to be
prometon per se by gas-chromatography-mass spectrometry (GC-MS)
or other analytical techniques. Unless the registrant can demon-
strate that prometon does not absorb light energy over the spectral
energy range of sunlight and that such absorption is not "sensi-
tized" when prometon is present on soil, a new soil photodegradation
study is required with sunlight as the energy source.



MATERIALS AND METHODS:

The test substance was [Udring—l4c] prometon with
a specific activity = 21.9 uCi/mg. 1Its radiopurity was
established to be greater than 98.7 percent using Thin-Layer -
Chromatography (TLC). with ethyl acetate and 99.7 percent with
toluene:chloroform:ethyl acetate (40:40:20). The structure was
confirmed using GC-MS. '

The test soil was California sandy loam {58 percent sand,
32 percent silt, 10 percent clay; pH 6.1; CEC "6" (meg/100 g ?)].

The TLC plates were prepared by scraping a 0.5 cm .band of
silica from the TLC plates about 1.5 cm from the bottom. Three
channels were cut in the plate perpendicular to the scraped zone.
A slurry was made from the California sandy loam and water. The
slurry was painted into the 0.5-cm band and allowed to. dry. The
channels were extended through the soil, thus separating the soil
into three strips. Thi three soil strips were spotted with a
methanol solution of 1 C-prometon. -

Six plates prepared as described above were placed in an
enclosed chamber 6 cm below two Chroma 50 lamps. Exposure to the
lamps was continuous. A separate set of plates was maintained as
a control group. The control samples were stored in a drawer at
room temperature. Although no 0 time samples were analyzed in -
the original experiment, two 0 time samples (Day 0 dark control)
were analyzed at a later date.

The chamber was connected in series to two traps: one
containing charcoal for trapping volatile organic compounds and
one containing 2-ethoxyethanol:ethanolamine (1:1) for trapping
carbon dioxide. Air was pulled through the system at a rate of
188 mL/minute. ‘The chamber was constructed of tinted material to
exclude extraneous light. The temperature in the chamber was
monitored each time a plate was removed. It remained in the
range of 25 to 26 ‘C. ' .

At the times indicated in table 1, one irradiated plate and
one dark control plate was removed and analyzed as described
below. Each time an exposed plate was removed, the carbon dioxide
trapping solution and the charcoal were replaced. Radioactivity
in the carbon dioxide trap was measured by LSC in Insta-Gel. The
charcoal traps were oxidized in a biological oxidizer, the carbon
dioxide was trapped in Carbo-Sorb, and the radioactivity was
-determined by LSC counting in PermaFluor cocktail. At the start
. 0of each day’'s sample oxidation, the performance of the sample

oxidizer was verified by oxidizing known amounts of Spec—Chec—l4C.



The carbon dioxide trapping efficiency of 2-ethoxyethanol:
ethanolamine (1:1) in a gas washing bottle was measured. A gas
-line from the Harvey biological oxidizer was used to successively
oxidize five measured quantities of Spec- ~Chec-14c. The carbon
dioxide combustion product was bubbled through the washing bottle;
cumulative recoveries averaged 92.7 percent with a coefficient
of variation of 5.3 percent.

All TLC plates were developed with methanol until the’
solvent passed to the upper edge of the soil layer. The plates
were removed from the solvent and dried. They were then
developed with ethyl acetate, dried, and a profile of their
radioactivity made with the linear: analyzer. ‘

The following discussion refers to the processing of the
stored digital data acquired using the linear analyzer. Although
each silica strip is 1.5 cm wide, the resulting profile is pre-
sented as radioactivity counts per unit of length. For each
silica strlp, the full length (0 to 20 cm) of the TLC plate was
included in the quantitative analysis as follows: The region of
interest (ROI) in the profile corresponding to the silica strip
above the solvent front (18 to 20 cm) was designated as a
background. The average counts per unit of length in this
ROI was then automatically subtracted from other ROIs. The
remainder of the silica strip (0 to 18 cm) was manually divided .
into ROIs. The ROIs associated with the soil and with prometon
were designated in each profile. For silica strips where the
photoproduct (Rg = 0.4) was observed in the profile, this ROI
was also designated. ROIs between the designated ROIs were
considered to correspond to diffuse radioactivity. Where ‘the
photoproduct was not observéd in the profile, the photoproduct
was assumed to be absent (0%), and any radioactivity present in
this section of the TLC plate was also considered to be diffuse.
The resulting quantitation represents the sum of counts in each
ROI. Prior to summation a peak smoothing function was executed.
- Peak smoothing mitigates the spike effect resulting from the’
statistical nature of radioactivity. Plates were not scraped
for quantitation. ‘

The definition of an Ry value in this system is complicated
by the procedure of predevelopment of the samples in methanol.
The R¢ value of each peak of the linear analyzer profile was
calculated with respect to the peak of rad10act1v1ty observed
near the soil band.

REPORTED RESULTS:
. No volatile l4c-residues were detected in either the
charcoal or 2-ethoxyethanol:ethanolamine traps (the detection

" limit was not specified). For all thin-layer chromatography
(TLC) plates, development in ethyl acetate resulted in up to
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three distinct radioactive zones with most of the l4c-residue
co-eluting with prometon (table 1). Prometon had an R¢ of

ca. 0.7 and the photodegradates remained at the origin or had
an Ry of ca. 0.3. The identity of the 14c-residue co- eluting
with prometon standards in ethyl acetate was not confirmed. No
-attempt was made to identify the other l4c-residues. No
half-life was calculated from these data, which, if prometon
was correctly identified, indicate that photodegradation was
very slow. ‘

DISCUSSION:

1. The initial concentration of prometon in the soil and
the thickness of the treated soil layer were not specified.

2. This experiment. was conducted under nonsterile conditions.

3. The intensity of light of the treated soil was exposed to
from the artificial light source was 10 to 20 less than sunlight.
Therefore, the treated soil was only exposed to the equlvalent of
.ca. 2 to 4 days of sunllght. .

4. No absorption spectrum for prometon was submitted.

5. Some of the residues remain at the origin after TLC
development may have been bound residues and were possibly still
present as prometon per se.

6. No statlstlcal analysis of the data was conducted. to
determine whether prometone.degradation in the soil exposed to the
Chroma 50 light source was significantly more rapid than in the

soil kept in the dark.

7. It is not clear whether the reported study temperature
was the actual temperature of the soil, which was only 6 cm away
from the light source.

-11-



Table 1. Distribution of radioactivity
on developed TLC plates

Exposure Total
Time Radioactivity Percent Rad10act1v1tv
_(Days)  (cpm)@ rigin R¢g 0.3 Rf 0.7 Total 1P
Li r I
0°¢ 1120 0.8 0.0 97.6 98.4
4 727 6.4 0.5 91.7 98.6
18 935 2.4 2.3 94.6 99.3
25 1000 6.7 0.0 92.9 99.6
32 718 2.4 2.9 94.0 99.3
Exposed to Chroma 50 Lamp A
1 808 2.5 1.2 92.9  96.6
1310 11.8 1.7 . 82.7 96.2
114 1140 9.2 3.6 78.4 91.2
18 1010 7.7 5.3 83.0 96.0
25 972 . 14.0 4.8 78.6 97.4
32 1160 9.5 6.0 83.6 99.1
a

Linear analyzer data (not identical to dpm as determined by
liquid scintillation counting [LSC]).

The balance of radioactivity was assumed to be associated with
diffuse radioactivity.

This plate was prepared 63 days after study initiation and was
developed immediately after fortification to yield Day 0 data.
This sample was not quantitated exactly as described in the
procedures. However, the values presented here represent the
. percent of total radioactivity detected on the plate. Therefore,
the values are similar. The footnote with regard to the total
is valid. . .
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4: Aerobic and robic Soil M lism

Obrist, J.J. 1987. Aerobic/anaerobic and sterile soil
metabolism of prometon. Study No. 6015-309 conducted by Hazleton
Laboratories, Inc., Madison, WI; and submitted by Ciba-Geigy
Corporation, Greensboro, NC.

CONCLUSIONS:

The submitted study is adequate to describe the aerobic and
anaerobic degradation of prometon in the single test soil that
was used. The study demonstrates that prometon degrades very
slowly in a California sandy loam with a half-life of over
a year at 25 ¢C even under soil water conditions that should
optimize soil microbial activity. Under anaerobic conditions
prometon was even more persistent with virtually no loss of
parent compound after 90 days, given its very slow degradation
rate, it is expected that if prometon is found to leach to any
appreciable extent in a particular soil, the possibility of 42;—
significant contamination of ground water would exist. 1In the
absence of any metabollsm/degradatlon studies for other 30113,
EPA must presume that prometon is similarly persistent in all
soils. If the registrant wishes to establish whether prométon
is significantly less persistent in other soils, then additional
s0il metabolism studies must be submitted.

_13..



MATERIALS AND METHODS:

The test material was [universal r1ng—l4C] prometon with a
specific activity of 21.9 uCi/mg. The radiopurity was established
to be greater than 98 percent using thin-layer chromatography (TLC)
with 100 percent ethyl acetate. Four nonradioactive analytical
standards were used (refer to the Appendix for the. structures of
those compounds) i) prometon analytical standard, 98.7 percent
pure; ii) hydroxy prometon, 2-hydroxy-4,6- bls(lsopropylamlno)—
s-triazine, 99 percent pure; iii) dideisopropylated prometon,
2,4-diamino-6-methoxy-s-triazine, no purity provided; and iv)
monodelsopropylated prometon, 2-amino-4- (1sopropy1am1no) 6-methoxy-
s-triazine, 99 percent pure.

The test soil was a California sandy loam (58 percent sand,
32 percent silt, 10 percent clay, 3.0 percent organic matter;
PH 6.1; and 6 meq/loo g cation exchange capacity (CEC)). The
0.33-bar field moisture capacity (FMC) of this soil was
30.0 percent and its bulk density was 1.37 g/mL.

Before study initiation, a soil sample for the active
aerobic soil incubation was assayed for microbial activity.
The remainder of the soil used was air-dried to approximately
6 percent moisture and sieved through a 2-mm mesh screen to
ensure uniformity. Portions of 20 g of sieved soil (dry—-soil
basis) were placed into 27 jars. A methanol solution was
prepared that contained the appropriate quantities of radio-
labeled and nonradiolabeled prometon to ensure that the soil
Solution ratio during fortification would not be less than 100:1
(w:v). On December 30, 1985, a 45-ul. aliquot of the solution
containing 8.59 x 10° dpm (based on aliquots taken from the
fortification solution before, during, and after the December 30,
1985 sample fortification and before the January 3, 1986 Day O
dosing) and a total of 218 ug prometon was added to the soil in
each of 25 jars, resulting in a 10.9 ppm (dry-weight basis)
concentration of prometon. The solvent was evaporated and the
jars were capped and tumbled for approximately 2 minutes to
homogenize the soil. Enough water was added to each soil sample
to achieve a moisture content of approximately 75 percent of the
0.33 bar FMC of the soil. The weights of the jars and contents

were recorded.

The soil used for the sterile aerobic soil incubation was
air-dried to approximately 2 percent moisture and sieved through
a 2-mm mesh screen. There were 20 soil samples weighed and each

‘placed in a jar. The soil in these jars was adjusted to approxi-

mately 75 percent of 0.33-bar FMC. The jars were then capped
with silicone sponge 1ids and autoclaved at 120 ¢C for 22 hours

' to sterilize the soil. On December 30, 1985, 14 soil samples

were fortified by injection through the silicone 1id. . The soil
samples were homogenized by tumbling for about 2 minutes. Four
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~unfortified sterile soil samples were used to monitor the microbial
-activity throughout the sterile soil incubation. ‘

Because of the time involved in study initiation procedures
for both the sterile and active aerobic portions of the metabolism
study, the two remaining soil samples for each group were dosed
and extracted on January 3, 1986 to serve as Day 0 samples for
the study. The samples were fortified with 45 ul. of the same
dosing solution. After fortification, the samples were treated
as described for each sample type.

The fortified biologically active and sterile soil samples
(except those extracted immediately as Day 0 samples) were placed
in their respective incubating chambers. Each chamber had humid
air continuously drawn through it and was kept in the dark at
25 + 2 ¢‘C. An ethylene glycol trap and a 2-ethoxyethanol:
ethanolamine (1:1, v/v) trap were set in series with each chamber
to collect organic volatiles and carbon dioxide, respectively.
The moisture content of the biologically active aerobic samples
was maintained at 75 percent of 0.33-bar FMC by replenishing any
water lost by evaporation. Water loss was determined by weighing
the jars periodically. The biologically active soil was sampled
in duplicate at 0, 1, 3, 7, 14, 30, 63, 92, 199, 284, and 374
days. The carbon dioxide and organic volatile traps were sampled
and replaced at 1, 3, 7, 14, 30, 63, 92, 122, 155, 199, 232, 267,
284, 326, and 374 days. The sterile aerobic soil was sampled in
duplicate at 0, 1, 3, 14, 30, 63, 122, and 199 days. The carbon
dioxide and organic volatiles traps were sampled and replaced at
1, 3, 14, 30, 63, 92, 122, 155, and 199 days. .

For anaerobic studies, four jars were removed from the
biologically active aerobic study 30 days after study initiation.
A 1 percent (dry-soil basis) glucose supplement was added to each
jar, and the soil was covered with 2 to 3 cm of water that had
nitrogen bubbled through it to remove dissolved oxygen. The jars
were placed in an incubating chamber that had nitrogen continuously
passed through it. The chamber itself was kept in the dark at
25 + 2 ¢C in series with ethylene glycol and 2-ethoxyethanol:
ethanolamine (1:1, v/v) traps to collect volatiles. Duplicate
samples from the anaerobic system were assayed 30 and 61 days
after being flooded (i.e., 60 and 91 days after fortification),
as were the volatiles traps.

For analysis of aerobic soil samples, extraction was
accomplished by stirring successively with acetonitrile:water,
acetonitrile, and dichloromethane. The samples were filtered,
.the filtrate collected in a round-bottom flask, and then
~transferred to a separatory funnel. The filtrate was partitioned

with dichloromethane, and the aqueous and organic phases were
separated. Duplicate aliquots of the filtrate and of each phase

_15_
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were quantified by liquid scintillation counting (LSC). Because
the aqueous phases contained less than 10 percent of the applied
radioactivity, only the organosoluble fraction was further
analyzed by TLC.

Anaerobic samples were centrifuged; the water layer was
decanted into a separatory funnel and partitioned with
approximately 50 mL of dichloromethane, thus generating aqueous
and organic phases. Duplicate aliquots of each phase were
quantified by LSC. The soil of the anaerobic samples was
extracted in the same fashion as the aerobic soil samples.

Radioactivity in the traps for volatile products was.
determined by LSC of duplicate aliquots. .For determination of
nonextractable residues, duplicate aliquots of each extracted
soil sample were oxidized, the resulting carbon dioxide was
trapped in Carbo-sorb, and the rad10act1v1ty content was deter-
mlned by LsC.

To determine the nature of extractable residues for each
sample, the organic phase was concentrated and an aliquot was
applied to a TLC plate along with nonradioactive prometon
standard. These plates were developed in 100 percent ethyl
acetate (Solvent System I). The distribution of radioactivity
on each plate was determined using a linear analyzer. . For each
radioactivity profile, the equivalent of the entire TLC plate
(from bottom edge to solvent front) was divided into sections
and each section was quantitated separately using the manual
peak search routine of the linear analyzer to yield the percent
activity present in the corresponding area of the plate.
Identification work was done for at least one extract from
each experimental group. A single active aerobic extract from
Day 284, a sterile aerobic extract from Day 199, and both.
organic extracts from anaerobic Day 30 were spotted on separate
two-dimensional (2-D) TLC plates along with all available.
standards. The plates were developed in the first direction
with ethyl acetate (100%) (Solvent System I) and in the second
direction with ‘chloroform:methanol (9:1) (Solvent System II).
These 2-D plates were autoradiographed to visualize the radio-
active zones that were present. Degradates on the TLC plate were
identified by matching the fluorescent quench of the nonradio-
active standards with the zones that were revealed by autoradi-
ography. A 1-D TLC plate spotted with active aerobic extracts
from Day 374, sterile aerobic extracts from Day 199, and all
available standards, was developed in Solvent System I and
autoradiographed to insure that the radioactive zones were
resolvable using the linear analyzer. A 1-D plate spotted with
active aerobic extracts from Day 374 and developed in Solvent
System I was scraped and the radioactivity was quantitated using
LSC to obtain a material balance for the TLC procedure.

_16-
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For determination of FMC, oven-dried soil was weighed into
a Buchner funnel. The soil was saturated with water and allowed
to drain. The water-saturated soil was weighed, and the filter
was then attached to a vacuum filtration flask drawing a pressure
of approximately 0.3 atmosphere. The so0il was reweighed, and the
weight difference between aspirated soil and oven-dried soi1l,
divided by the oven-dried soil weight, multiplied by 100, was the
0. 33 bar FMC. - .

REPOR R LT

Biologically Active Aerobic Soil:

The author presented plate count .data 1nd1cat1ng an active
microbial population was present in the soil (details of the
method of calculation of microbes/g were not presented). At
. least 91 percent of the l C-activity from applied prometon was
recovered from the soil extract, combusted soil, and volatile
residue traps for samples collected at intervals from 0 to
374 days after treatment (representative data given in table 1).
Residues extractabli with the solvent system used decreased to
72 percent of the C- act1v1ty from applied prometon by the
termination of the experiment at 374 days posttreatment. For all
samples for which bozh prometon and degradates were quantified,
100 percent of the C-activity extracted in the organic fraction
was identifiable as prometon, monodeisopropylated prometon, or
hydroxyprometon (compare table 1 with table 2). Using a first-
order rate model for prometon degradation, the half-life was
calculated to be 431 days in California sandy loam with a‘water
content at 75 percent of the 0.33-bar level and incubated at
25 C.

Sterili Aerobic Soi:

Initially no soil microorganisms were detected in the

sterilized soil, but at 30 days after sterilization evidence of
a very small mlcroblal population with 20 bacteria or bacteria-
~like and 140 mold colonies forming from culture of 1 g of soil
was detected. A material balance of at least 92 percent of the
4C residue was obtained for all except the l-day posttreatment
samples, and the distribution of residues was similar to that
obtained for the microbially active aerobic soil treatment (table
1). Prometon per se detected in the organic fraction of the soil
extract declined to 78 percent of the applied l4C-—activity by
the termination of the experiment at 199 days posttreatment; the
degradates monodeisopropylated prometon, dideisopropylated prometon,
- and hydroxyprometon collectively represented 5 percent of the
4C4activity from applied prometon at this time (the maximum
levels for these degradates over the course of the experiment).
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robic Soil Met lism

At least 95 percent of the l4c- —activity from applied
prometon was recovered from samples collected after 30 days of
incubation under aerobic conditions plus 30, 60, or 91 days
under anaerobic conditions. There was no change in the amount
of prometon per se recovered from organic extracts of the
decanted soil water or soil over the 61 days of anaerobic,
flooded conditions, (86 to 87 percent of the 14c- —activity
from applied prometon). The deisopropylated and hydroxy
digradates accounted for only ca. 1 to 2 percent of the

C-activity. ‘

DISCUSSION:

1. The degradatlon of prometon was. studled in only one type
of soil even though the use of this herbicide is not restrlcted
geographlcally or to certain soil types.

‘2. The duration and conditions of sample storage prior to
residue analysis were not detailed.

3. For both the aerobic and anaerobic soil metabolism
studies, sampling for residue determinations was halted before
- 50 percent of the applied prometon had disappeared. However,
the data were sufficient to calculate a half-life for prometon
in aerobic soil, with minimal extrapolatlon and to determine that
degradation is extremely slow in anaerobic, flooded soil.

-18-
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Table 1. Material balance for microbially active
California sandy loam treated with 10.9 pom
prometon and incubated at Zg °C and 75% of
0.33-bar s0il water tension

Carbon Organic

Incubation Organic Aqueous Soil Dioxide Volatiles Total
Time (Days) Fraction Fraction Fraction _Trap Trap Recovered

0 106.8 0.1 0.9 - NA 107.8

1 94.2 0.1 4.7 ND ND 99.0

7 88.5 0.2 5.9 ND ND 94.6

30 87.4 0.6 6.9 ND ND 94.8

92 82.6 1.5 9.6 ND 0.1 93.7

199 76.1 1.3 15.6 ND 0.1 93.0

1.7 19.9 ND 0.1 91.6

374 69.9

3 The data presented are mean values based on the percent of toial
b radioactivity appolied at fortification.
NA = Not applicable. '

€ ND = Nondetectable.

-19~

2



- Table 2. Distribution of metabolites for the
biologically active aerobic samples:

Incubation
Time b e
(Days) Prometon GS~-14626 " - GS-~11526 Total
0 106.2 nad NA 106.2
1 93.6 NA NA - 93,6
7 88.3 NA NA 88.3
30 85.9 - 0.8 0.4 87.1 -
92 77.1 3.5 2.0 82.6
199 - 68.4 4.1 3.7 76.2
374 55.0 6.4 8.5 69.9
a

The data presented are the percent of 14C--activity of applied
prometon recovered as determined by TLC of the organic fraction
of the soil extract.

Monodeisopropylated prometon.

Hydroxyprometon.

NA = Not applicable; the area of the plate where the material
was expected to migrate was not. specifically quantitated.

b
c
4

-20-
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Study No. 5: Soil Adsorption/Desorption

‘Hazleton Laboratories America, Inc. 1985. The adsorptlon/
desorption of radiolabeled prometon on representative agricultural
soils. Study No. 6015-164 submitted by Ciba-Geigy Corporatlon

) Greensboro NC.

QQNQLQSIOHS:

Although this study should have been conducted with lower
concentrations of prometon and with major degradates of prometon,
this study is acceptable to describe prometon adsorption/desorption.
Prometon appears to be relatively weakly adsorbed to_ all five of
the test soils (of sandy or loamy textures) with Freundich K3
values of 0.4 to 2.9. The significant reversibility of adsorption
was demonstrated for all test soils (usually 20 to 50% desorption
occurred). Therefore, presuming it is persistent, leaching of
prometon is likely to be a significant dissipation process in
these soils.
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MATERIALS AND METHODS:

The test substance was [U- r1ng—l4c] prometon with a specific
activity of 21.9 uCi/mg. The radiopurity was established to be
> 93 percent using thin-layer chromatography (TLC) with ethyl
acetate and its structure verified using gas chromatography-mass
spectrometry (GC—MS)

The phy31ca1 properties of the five test soils are given in
table 1.

Two aqueous prometon solutions. were prepared that were used
for both preliminary work and the definitive study. The first
solution was prepared with labeled material at a level of 0.2 ppm
prometon in 0.01M calcium nitrate. The concentration was calculated
using the specific activity after determining the radiocarbon
level in an aliquot of the solution by liquid scintillation
counting (LSC). Radiopurity of this solution was measured by TLC
in ethyl acetate.

The second aqueous solution was prepared with labeled and
nonlabeled material to contain 10 ppm prometon in 0.01M calcium
nitrate resulting in 50,000 dpm/mL.. The concentration of this
solution was verified using GC. This 10 ppm solution and dilutions
in 0.01M calcium nitrate were used for both the definitive study
and some prellmlnary work. The accuracy of the dlluthHS was
verified by measuring radioactivity with LSC.

: To test for adsorption to glass, two test tubes containing
10 mL. of the 0.2 ppm solution were shaken in the incubator at
25 ‘C for over 48 hours. From each test tube, duplicate 1 mL
aliquots were taken for radiocarbon level determlnatlon by LSC.

Centrifugation time was determined for 1 g of Kewaunee silty
clay loam and 10 mL of the 10 ppm solution in test tubes equilibratec
in the shaking incubator for 2 hours at 25 ¢C. Kewaunee soil was
used because it has a relatlvely high percent of the smaller
particles, organic matter and clay. Eight test tubes were prepared.
. Two test tubes were removed after 15 minutes of centifuging -at
2000 rpm. Duplicate 1 mL aliquots were removed from each test
tube. This was repeated three times, taking care not to disrupt
the packed soil, to detect a possible decrease in prometon concen-
tration in solutlon. . .

Five test tubes, each containing 1 g of Plainfield sand and
10 mL of the 0.2 ppm solution, were placed in the 25 ¢C incubator.
At five times for up to 48 hours, a test tube was removed from
the incubator and duplicate 1 mL aliquots were removed for LSC to
detect a possible decrease in the concentration of prometon in
solution.
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For soil adsorption studies, five solutions, having concen-
trations ranging from 0.2 to 10 ppm, were prepared as described
above. Each of the five soils was equilibrated with each solution
in duplicate at 25 ¢C. A total of 50 test tubes, five concentrates
times five soils, in duplicate, were prepared, each containing 1
g of soil and 10 mL .of solution. After 2 hours of equilibration
and 15 minutes of centrifuging, duplicate 1 mL aliquots were
removed from each test tube and the radiocarbon level determined
by LSC. )

For soil desorption studies, after removing an additional
5 mL of solution, 7 mL of 0.01M calcium nitrate solution were
added to each test tube to reestablish a 10 mL volume. The
test tubes were mixed on a vortex mixer. Following 2 hours of
shaking at 25 ¢C, the tubes were centrifuged and duplicate 1 mL
aliquots were removed and the radiocarbon level determined by
LSC.

REPORTED RESULTS:

From preliminary studies it was determined that adsorption
of agueous prometon to the test tubes was negligible. Centrifuga-
tion for 15 minutes at 2000 rpm was found to effect complete
separation of the soil and liquid phases. Adsorption equilibrium
was reached in 2 hours. Prometon was stable in aqueous solutions
with less than 5 percent degradation occurring over the course of
the study as determined by TLC.

Representative soil and solution concentration data for the
California sandy loam are given in table 2. Adsorption data for
the other test soils showed similarly good precision. Desorption
data, however, were more variable. For example, for the Plainfield
sand the percent desorbed ranged from 6 to 53. The Freundlich
constant 1/n varied from 0.74 to 0.91 for the five test soils
(table 3). Therefore, there was a nonlinear relationship between
solution concentration and adsorption over the range of prometon
concentrations used in these tests: as more prometon was added to
the so0il solution an increasing proportion was adsorbed to the
soil. The K5 coefficients ranged from 0.4 to 2.9 for the five
test soils (table 3). Only for the Plainfield sand was there an
apparently significant deviation from linearity of the relationship
of the logarithm of the amount of prometon adsorbed to the logarithm
of the amount remaining in solution with an obtuse S-shaped curve
appearing to fit these data better than a straight line (the
author presented no statistical data for the significance of the
deviation from linearity for the Plainfield sand). This curve is
more pronounced on an arithmetic scale and according to Weed and
. Weber (1974, Pesticides in Soil and Water, edited by W.D. Guenzi,
SSSA, Madison, WI) "indicates 'cooperative adsorption’; i.e.,
adsorption occurs with increasing ease as solute concentration
increases in the initial part of the isotherm, suggesting that
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adsorbed molecules encourage the retention of additional like-
molecules." For the other test soils, 30 to 50 percent desorption
typically occurred except for Kewaunee silty clay 1loam, for which
14 to 26 percent desorption occurred except 38 percent desorptlon
occurred for one sample.

DISCUSSION:

1. Adsorption/desorption studies were not conducted for
any of the degradates of prometon.

, 2. There were some deviations from the experimental
procedures indicated in the draft Standard Evaluation Procedure;
calcium nitrate rather than calcium chloride solution was used,
no control samples were used, and the samples were incubated

for only 2 hours rather than allowing a minimum of 24 hours for
equilibrium to be reached (however, the registrant experimentally
verified that equilibrium was reached within 2 hours).

3. The minimum initial solution concentratlon used in this
study was 0.18 ug/mL rather than 0.001 to 0.01 ug/mL. :

4. Adsorption of prometon to the Plalnfleld sand was
particularly weak, as indicated by the S-shaped curve that could
be fitted to the adsorptlon isotherm and the high but varlable
rate of desorption to this soil.
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Table 1. Soil physical properties

Organic
. : Sand Silt Clay Matter
Soil %) %) %) ()8
Dubuque 2 80 18 2.9
silt loam
Plainfield 90 8 2 0.8
.sand i
California 58 32 10 3.0
sandy 1oam
Kewaunee silty 2 70 29 5.0
clay loam
. Mississippi 13 64 23 2.1
silt loam

D (meq/100 )P

6.9

5.6

6.1

44.3

7.0

Cation
Exchange
Capacity

10

1.01

7.0

15

FMCC
%)

36.0
20.3
30.0

17.0

20.1

Bulk

1.14

1.62

1.37

1.24

1.34

2 percent organic matter is assumed to be 0.1 times the organic
matter expressed as tons per acre.
b cation exchange capacity for Plainfield sand was calculated from:
CEC = 0.75 [Ca (1b/acre) + Mg (lb/acré) + K (1b/acre)] ‘

400
C fMC = field moisture capacity.
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Table 2. - Adsorption and desorption results for aqueotls
prameton and California sandy loam

) , Adsorption
‘Initial Solution Soil Solution
Concentration . Concentration Concentration Percent
(pem) Replicate (pom) (pom)@ =~ Desorbed
0.182 A 0.425 0.139 41.5
B 0.433 0.135 104
0.460 A 1.06 0.353 - 44.8
B 1.02 0.350 42.8
0.912 A 1.96 0.713 47.6
B S 2.09 0.691 47.0
4.57 A 7.80 3.77 52.1
' B 7.95 3.75 50.3
9.29 A 16.4 7.59 49.1
B 16.9 7.62 46.4

@ Mean of duplicate LSC analysis for each replicate.
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Table 3. Linear regression analysis for each soil?

' Freundlich Organic

: Constant Content Correlation

Soil Kq 1/n (2) Coefficient

california 2.61 0.893 3.0 0.9991
sandy loam

Dubuque 2.90 0.895 2.9 . 0.9987
silt loam :

Kewaunee silty 2.40 0.868 5.0 0.9985
clay loam

Mississippi 1.20 0.911 2.1 ‘ 0.9982
silt loam .

Plainfield sand 0.398 . 0.738 0.8 0.9530

4 Abscissa = logarithm of final solution concentration of prameton
in ug/mL; ordinate = logarithm of final soil concentrating in ug/g.
Kq = y-intercept, 1/n = slope.
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Study N :  Soil Column Leachin

Blair, J. 1986. Leaching characteristics of parent prometon.
Study No. 6015-201 conducted by Hazleton Laboratories America,
Inc., Madison, WI; and submitted by Ciba Geigy Corporation,
Greensboro, NC. -

CON S :

Although none of the 14c-residues found in the soil or
leachate were identified, nor were experiments with aged prometon
residues conducted for this soil column leaching study; this
study is marginally acceptable. Since aerobic and anaerobic soil
metabolism studies have demonstrated high persistence of prometon
and the test material was [U—ring—14c] prometon, it is presumed
that either prometon or its primary degradates (see Appendix
for chemical structures) constituted the vast majority of the..
leaching 14C—r_esidues in this study. Prometon and/or its
primary degradates leached appreciably in four test soils with
textures ranging from a sand to silt or silty clay loams. Given
the high persistence of prometon it is concluded that there is
a potential for eventual leaching to ground water with any of
these soils.
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MATERIALS AND METHODS:

Three of the four test soils, Plainfield sand, California
sandy loam, and Kewaunee silty clay loam--were the same as used
in Study No 5 (refer to table 1 of that study review for the
physical properties of these soils). The fourth soil, Planc silt
loam, had 6 percent sand, 74 percent silt, and 20 percent clay;
5.9 percent organic matter; 29.3 percent fleld moisture capacity
(FMC), pPH 6.8; and a cation exchange capacity of 13 meg/100 g.

The test substance was [U-ringl4c] prometon with a
specific activity = 21.9 uCi/mg. Its radiopurity was established
to be > 93 percent using thin-layer chromatography with ethyl
acetate, and its structure confirmed u51ng gas chromatography-
mass spectrometry.

For each soil type, 40 g of dried and sieved soil. were
placed in a brown glass bottle.. The soil was fortified with
0.015 mL of a methanol solution of prometon containing 14.6 x 108
dpm and 0.30 mg of prometon. A stream of nitrogen was passed
into the bottle to evaporate the solvent and purge the atmosphere
of nltrogen. The bottle was capped and mixed overnight on a
rolling mixer. Aliquots of treated soil were oxidized and
analyzed for carbon-14 content by liquid scintillation counting
(LsC).

Three columns were prepared using PVC plastic 3-inch
diameter tubes cut into eleven l-inch segments with a 4-inch top
segment. A screen was clamped over the bottom segment, and
the segments were sealed together with silicone rubber adhesive.
A filter paper disk was placed on the screen in the bottom of
each PVC column and the empty column was weighed. Each soil
was dried in a 90 ¢‘C oven, sieved through a 2-mm mesh screen,
and poured into the columns to a depth of 12 inches. After the
dry soil was put in the columns, the columns were welghed
immersed in water until saturated, and weighed agaln. Wet and
dry bulk densities were calculated for each column.” Ten g of
fortified soil (prepared as described above) were added to the
top of each column and covered with a thin layer of unfortified
soil, on top of which was placed a filter paper disk.

‘Water was added to the top of the saturated columns and
leachate was collected in Erlenmeyer flasks. In the case of
Plainfield sand, the water passed through the column rapidly so
1 inch of water (116 mL) was added each hour for 20 hours over a
‘period of 3 days. For the other three soils, sufficient amounts
of water were added to keep the top of the column constantly
. immersed, until 20 inches (2320 mL) had passed through the column.
This took from 8 to 40 days depending on the soil type and the
particular column; the California sandy lcam columns were the
slowest. The volume ot each leachate was measured.
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The so0il columns were separated into l-inch segments and
"the soil removed. Each soil type was prepared for ox1dat10n
differently, depending on its texture. Plainfield sand was air
dried, comminuted, and thoroughly mixed. Aliquots were mixed
with an equal volume of cellulose prior to oxidation. California
sandy loam was air dried and thoroughly mixed. 7Plano silt loam
and Kewaunee silty clay loam were mixed with water to produce a
slurry, aliquots-of which were weighed onto combustion boats for

oxidation.

Duplicate 1-mL aliquots of each leachate were shaken with
15 mL. of Insta-Gel, and the rad10act1v1ty was determined by LSC.
The Kewaunee soil was oxidized in the Packard oxidizer, the other
soils in the Harvey oxidizer. The resulting carbon dloxide was.
trapped in Carbo-sorb, and the radioactivity content was determined
by LSC. Triplicate aliquots of fortified soil were oxidized and
duplicate aliquots of soil from each column section were oxidized.
If the results differed by more than 15 percent, the sample was
remixed and fresh aliquots were analyzed (only if samples con-
tained more than 100 dpm/aliquot).

The FMC of each soil was determined by saturating a portion
with water, placing it in a Buchner funnel attached to a vacuum
filtration flask, and drawing a pressure of 0.3 atmosphere. The.
wet soil was then weighed, dried in a 90 ‘C oven overnight, and
weighed again. Weight loss divided by dry weight is equal to the
FMC.

REPOR! RE : ‘ ‘ .

.

Prometon was found to leach through the soil in each of the
test soils (table 1), although it appeared in the leachate water
collected at the base of the soil columns in only Plainfield sand
and Kewaunee silty clay loam by the end of the experiment (i.e.,
when 20 inches of leachate was collected from the test soil)’
(table 2). For most columns, a good mass balance was obtalned
with between 75 and 100 percent recovery (table 2).

DISCUSSION:

1. -The identities of the l4c-residues in the soil and
leachate were not determined.

2. Experiments were not conducted with aged prometon soil
residues. '
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Table 1. Distribution by depth of applied radioactivity

in soil columns after leaching of 20 inches of

water
SQIL TYPE
Kewaunee

Soil California Plano
depth, Plainfield sandy silt
inches sand loam loam
0 to 3 28.6 47.2 69.3
3 to 6 20.8 33.7 11.7
6 to 9 13.6 10.8 0.9
9 to 12 11.9 1.4 ND2

74.9 93.1 1 81.9

Total

4 ND = Nondetectable; the detection limit was not specified.

..31._
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Table 2.

Summary of radioactivity recovered for each soil column

Leaching Percent of Applied

Columm Time Radioactivity Recovered
Nurber Soil Type {Days)  In Colum In Leachate Total
1 - Plainfield sand 3 62.6 8.4 71.0
2 3 76.5 12.3 88.8
3 3 85.3 4.7 90.0
4 California sandy 24 97.1 ND? 97.1
5 1oam 24 94.0 ND 94.0
6 40 88.3 ND 88.3
7 Kewaunee silty 12 118.6 2.1 120.7
8 clay loam 12 92.5 ND 92.5
9 ' 12 88.7 9.8 98.5
10 Plano silt 8 89.2 ND 89.2
11 loam 9 78.6 ND 78.6
12 8 77.8 ND 77.8

a8 ND = Nondetectable, the detection limit was not specified.
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s} L il Column Leachin

Guth, J.A. 1976. Leaching model study with the herbicide
prometon in.four standard soils. Study No. 31/76 submitted by
Ciba-Geigy Corporatlon Greensboro, NC.

CONCLUSIONS:

This study is of the same general de31gn as Study 6, which is
more in compliance with current EPA Pesticide Assessment Guidelines-
Subdivision N, and has been reviewed in detail. Therefore, this
study is not subject to the same detailed review here. Leaching
occurred in each of the test soils: Vetroz sandy loam (pH 6.7,

5.6% 0.M.), les Evoutes silty loam (pH 6.1, 36% O.M.), Lakeland'
sand (pH 6.6, 0.4% O.M.), and Collombey sand (pH 7.8, 2.2% 0.M.);
with more rapld leaching in the sands. The applied prometon
included radiolabeled material (the type of radiolabel was

not. specified), and soil residues were determined by liguid
scintillation counting (LSC) of 14c- -activity of acetone

extracts and water residues were determined directly by LSC.
These data, in so far as can be determined, are con51stent with
the results of Study 6.
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Study No. 8: Soil Thin-Layer ' Chromatography

Hazleton Laboratories America, Inc. 1985, Mobility
determination of prometon in soils by soil thin-layer

chromatography (TLC). Study No. 6015-167 submitted by
Ciba-Geigy Corporation, Greensboro, NC.
CONCLUSIONS:

Prometon exhibited some mobility, as determined by the
soil TLC technique, in all five of the test soils. Prometon
exhibited roughly similar mobility in these soils to atrazine,
a pesticide which is an established contaminant of ground water
in many areas of the United States, often from presumed nonpoint
sources (agricultural applications). Prometon, therefore, with
its high persistence, may have the potential to leach to ground
water in many soils. '
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" MATERIALS AND METHODS:

The test substance was [U-ring-labeled. 14C] prometon-
with a specific activity = 21.9 uCi/mg. 1Its radiopurity was
established to be > 93% using TLC with ethyl acetate and its
structure verified using gas chromatography-mass spectrometry.
C-radiolabeled standards of ametryn, atrazine, and methidathion
were also used. Characterlstlcs of the five test soils are given
in table 1.

Each soil was sieved through a 1.18-mm screen. Glass plates
(20 cm x 20 cm) had a tape strip placed 17 cm from one edge. For
each soil type, a slurry of soil and water was prepared and coated
uniformly on a 20 cm x 17 cm area of the plate and dried. Channels
were then cut in the soil separating each plate into seven strips,
each 17 cm long and about 2.5 cm wide.

A separate strip of each plate was spotted at the origin
(about 3 cm from the bottom) with a methanol solution of ametryn,
prometon, methidathion, or atrazine (approximately 20,000 dpm of
each). Duplicate samples of each compound except atrazine were
spotted on each plate. After the methanol evaporated, the glass
plate was developed in water at room temperature (23 + 1 ¢C)
until the solvent front reached the top of each strip (14 cm _
beyond the origin). The plate was then dried and the radioactivity
distribution in each strip was determined using a linear analyzer.

REPORTED IS:

The frontal relative migration (Rg) of prometon indicated
prometon was generally more mobile than methidathion or ametryn
in the test soils whereas relative mobilities of prometon and
atrazine varied between soils but were generally roughly similar
(table 2). As would be expected, prometon was most mobile in
Plainfield sand, the soil with the coarsest texture and lowest
organic matter content. Prometon was least mobile in California
sandy loam, a so0il with a coarser texture than the other three
test soils but which had the highest organic matter content of
any of the five test soils.

DISCUSSION:

1. Although the identity of the l4c-residue detected after
development of the soil TLC plates was not reported, this is not
required since other submitted studies have indicated that
prometon is probably too persistent to degrade to any appreciable
extent during the course of this experiment.
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2. The development time required for the soil TLC plates
was not reported.

3. The percent of the l4C—activity from applied prometon
that was detected on the plates after development was not reported.

_36_
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Table 1.

Characteristics of test soils for soil TLC

Soil

Dubuqgue
" silt loam.

Plainfield
~sand

Califorﬁia
sandy loam

Mississippi
silt loam

Hagerstown
silty clay loam

Cation
Organic Exchange
Sand Silt Clay Matter FMC Cavacity
(%) (%) (%) (%) (%) pH (meg/100 g)
2 80 18 2.9 36.0 6.9 10
90 8 2 0.8  20.3 5.6 1.01
)
58 32 10 3.0 30.0 6.1 6
13 64 23 2.1 20.1 7.0 15
24 42 34 2.5 31 6.6 14.7
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Table 2. Relative mobility (Rf) of prometon and
standards in five soll thin-layers@

Prometon Methidathion Ametryn Atrazine

Plainfield sand ' 0.73
Mississippi silt loam 0.72

&77 Dubuque silt loam 0.44
'~ california sandy loam 0.30

4’/ij3iHagerstown silty clay loam 0.58

1.00
0.26
0.17

0.21

0.25

0.64
0.36
0.26

0.19

0.36

1.0
0.71
0.32
0.45

0.50

4 vyalues reported here are averages of two or more replicates except
for four soils with atrazine as explained in the text.
values generally did not vary by more than a few hundredths.

Replicate



study No. 9: Field Dissipation

Balcomb, R.T. and aneycutt R.C. 1986. Field dissipation
studies on prometon (Pramitol 25E) (Fresno, California). Report
EIR-86013 submitted by Cciba-Geigy Corporation, Greensboro, NC.

CONCLUSIONS:

This study demonstrates that prometon was extremely persistent
with a dissipation half-life calculated ignoring the influence of
changes in environmental conditions to be ca. 200 to 400 days. The ..
amount of prometon and/or its primary degradates leaching below
an 18-inch depth was not determined, but is implied by the avail-
able data to have been significant. Therefore, the persistence
of prometon in the test soil may be longer than indicated by the
half-1life calculated from the rate of dissipation below a 6-inch
depth. These data, although incomplete to comply with the Pesticide
Assessment Guidelines-Subdivision N, do indicate that the potential
for leaching to ground water does exist for prometon and its
degradates. =



MATERIALS AND METHODS:

The test plots were located on the Ciba-Geigy research farm
in Fresno, California. Control plots were located 6 feet from
the test plots. The test plot did not contain a subsurface
drainage system. There were no subsurface drainage problems.

The test soil was a California (the true soil series name was

not specified) sandy loam (57 percent sand, 31 percent silt,"

12 percent clay, 0.7 percent orgarnic matter; 6.7 pH; 7.4 meq/100 g
CEC). The depth to the water table for the Fresno, California
farm is approximately 30 to 75 feet. The slope of the test plots
was 0.15 percent. All plots consisted of turf prior to treatment
and were bare ground after treatment. No other pesticides were
used on the plots before or after treatment with a 25 percent

EC formulation of prometon. :

On June 15, 1976, three 30 x 30 ft plots were rototilled
and disked. The 1X plot was treated on June 15, 1976, with a
25 percent EC formulation of prometon at 10 pounds of active
ingredient per acre (1b ai/A) in 40 gal water/A. An AZ plot
sprayer was used for the application. The 2X plot was treated at
20 1b ai/A in a similar fashion.  On June 15, 1976, the weather
was clear, the wind was from the northwest at 2 to 5 mph, and the
temperature was 101 ¢F. The soil was dry (5% moisture) and in
good condition for tilling. There was no rain until 31 days .
after application (0.03 inches).

The following year (June 20, 1977), each of the single
plots was rototilled and disked. .One-half of the 1X.plot was . . _._
treated as above with 10 1b ai/A of prometon from a 25 percent
EC formulation in 40 gal water/Acre. One-half of the 2X plot
was treated with 20 1b ai/A in 40 gal water/A. On June 20, 1977,
the weather was clear and the temperature was 92 ¢F. The soil
was dry (10% moisture). There was no rain until 108 days from
application (0.07 inches). , -

. The third year (June 19, 1978), each of the single and
superimposed plots was rototilled and disked. The 1X and 2X
superimposed plots were treated again as above at 10 and 20 1b
ai/A, respectively. The single treatment halves of each plot
were left untreated. On June 19, 1978, the weather was clear
and the temperature was 93 ‘F. The soil was dry (6% moisture).
There was no rain until 77 days after the application (0.8
inches).

Soil samples were taken from 0 to 18 inches using a l-inch
diameter soil core sampler. The 0- to 6-inch, 6- to 12-inch, and
12- to 18-inch sections were separated after removal of a 0- to
18-inch core. Four soil sections per replicate were taken randomly,
composited in the field, and designated Rep A or Rep B. These
samples, at different intervals, were analyzed individually or
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composited before analysis in the laboratory. All samples. wvere
immediately frozen at the site and shipped to Ciba-Geigy laboratory
at Greensboro, NC, without delay.

No crops were grown on the test plots. No weeds grew on
the test plots during the study.

For residue analysis, prometon and its degradation products
were extracted from soil by reflux in 90/10 acetonitrile/water.
The extract was filtered, concentrated, and reconstituted in _
ethanol. The sample was then submitted to gas chromatography
using a 2-foot x 1/4-inch 10 percent DC200 on GCQ 80/100 mesh.

A Coulson electrolytic conductivity detector was used for prometon.
The column temperature was 155 ¢C. For the degradates, a 2-foot

X 1/4-inch 3 percent Carbowax 20M on GCQ (80/100 mesh) was used.
The column temperature was 30 ¢‘C for the mono- and 155 ¢‘C for .

the dideisopropylated degradates. Untreated soil samples were
fortified with prometon and its degradates at levels in the

range of 0.05 to 5.0 ppm and analyzed using the above procedure.
The reported residue values were corrected for recovery of the
analytical method but not for apparent residues in control samples.

R RTED TS:

The field plots were irrigated once or twice per month with
1 to 2 inches of water during the spring to fall of each of the
3 study years. The weather summary data submitted indicated
that the test location was characterized by summers with hot
daytime temperatures up to the 100s (‘F) and cool nights (50s) .. _._._
and cool winters (daily temperatures from 20s to 70s). By the
time of the second sampling interval 69 days after treatment with
10 1b ai/A, about 50 percent of the prometon in the top 6 inches
of soil had dissipated (figure 1). Prometon was more persistent
after application at 20 1b ai/A, with about 200 days required
before 50 percent of the original prometon dissipated from the
treated area (figure 2). In terms of a half-life measurement
the dissipation rate of prometon remaining after the 50 percent
disappearance time was slower. The authors calculated half-lives
by assuming a simple- first-order dissipation rate over the 3-year
period without any correction for the seasonal fluctuation in
environmental conditions (temperature differences would be expected
to have an especially important influence on degradation rates)
were 223 and 321 days ‘after respective applications at 10 and
20 1b ai/A (table 1). Significant carryover of residues of
prometon per se occurred from one cropping season to the next
(table 2, data for the 20 1b ai/A rate only are shown). The
- half-life for prometon per se from these data appears to be much
shorter than the authors’ calculated 243 days for the second
application year and equal to the authors’ calculation of 1415 .
days for the third year if the 244-day sample value is discarded

2



as an outlier (leaving only three time intervals for which residue
data are available for use in the half-life calculation).
Significant penetration of prometon per se occurred to the lowest
depth sampled (table 2). Residues of monodeisopropylated prometon
and dideisopropylated prometon also were present at all soil
depths sampled (data not presented in this review), but it. is not
possible to calculate the degradation rate of either of these
degradates from the field data. Residues of prometon and its
degradates in the top 6 inches had declined to low or nondetectable
levels (< 0.05 ppm for prometon and monodeisopropylated degradate
and < 0.1 ppm for the dideisopropylated degradate) by the close

of the 3-~year study period following a single application of
prometon {(figures 1 and 2, data for 6— to 12- and 12— to 18-inch
depths not shown). These data say nothing about the possibility
of significant residues remaining at depths greater than 18 inches
in the soil profile or leaching to ground water.

DIS ION:

1. The depth of leaching of prometon was not determined.
The available residue data down to a depth of 12 to 18 inches
imply that leaching of detectable residues to a significantly
greater depth occurs.

2. The registrant’s submitted report was poorly organized
with the most relevant data buried in appendices rather than

presented in concise tablées and discussed in their narrative
section.
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Field dissipation of prometon from the top
6 inches of a California sandy loam after

application at 10 1b ai/A.

Figure 1.
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Field dissipation of prometon from the top
6 inches of a California sandy loam after

application at 20. 1b ai/A.

Figure 2.
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Table 1. Half-life values for prometon in California
field soil (0 to 6 inches)

Rate of

Application® t 1/2 (days) | r
(1b ai/A)

10 223 0.94
10 + 10 352 0.67
10 + 10 + 10 | 197 0.94
20 ' - 321 | 0.98”
20 + 20 243 0.93
20 + 20 + 20 ) 1415 0.28

Mean 459 days

@Multiple applications were made in successive years.
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Table 2. Residues of prometon per se in California.
sandy loam after two or three annual
applications at 20 1b ai/A

Second Depth, Days After Treafmpnt :

Year inches Pre 0 ~_ 64 148 364
0 to 6 0.83 9.54 4.79 4.22 1.98
6 to 12 0.23  0.23 1.00 .66 0.54
12 to 18 0.12 0.12 0.31 .37 0.27
Total 1.20 9.89 6.10 5.25 2.79

Third ) o

Year : Pre 0. .61 244 358
0 to 6 1.98 4.39 4.42 8.02 3.13
6 to 12 0.54 0.54 0.74 0.76 0.35
12 to 18 0.27 = 0.27 0.25  0.45 0.39
Total 2.79 5.20 5.41 9.23 3.87
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Study No. 10: Field Dissipation

Balcomb, R.T. and Honeyéutt, R.C. 1986. -Field dissipation
studies on prometon (Pramitol 25E) (Columbia, New York). Report-
EIR-86014, submitted by Ciba-Geigy Corporation, Greensboro, NC.

CONCLUSIONS:

- This study demonstrates that ‘prometon is extremely
persistent in New York silt loam and.that carryover of residues
from one year to the next would be expected. The depth of ‘
leaching of prometon residues was not defined, but was at least
12 to 18 inches in this soil. '
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MATERIALS AND METHODS:

The field plot design, plot preparation, prometon treatment,
methodology, residue sample collection, and residue analytical
method were similar to that used for the California field
dissipation study (refer to the review of Study 9). The test
location was Columbia, New York, and the test soil was a New York
silt loam (the true soil series name was not specified) with
35 percent sand, 52 percent silt, and 13 percent clay; PH 6.3;

2.8 percent organic matter; and a CEC.of 9 1 meq/100 g.__

REP ED SULTS:

Prometon was highly persistent in New York silt loam
(figures 1 and 2). Monodeisopropylated prometon may also be
"persistent, although since significant residues of prometon
per se remained even 3 years after application at the lower
rate (figure 1), it is not possible to determine the dissipation-
rate of this degradate. Prometon residues were found down to
the lowest sampling depth of 12 to 18 inches (table 1). The
authors calculated half-lives of 531 to 2058 days for the six
treatments (one, two,;, or three applications at 10 or at 20 1b
ai/A each).

'DISCUSSION:

1. Deficiencies for this field dissipation study are the same
as for the study in California sandy loam (cf. review of Study 9).
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Study No. 1;; Field Dissipation

Balcomb, R.T. and Honeycutt, R.C. 1986. ' Field dissipation
studies on prometon (Pramitol 25E) (York, Nebraska) Report
EIR-860018 submitted by Ciba-Geigy Corporation, Greensboro, NC.

CONCLUSIONS:

This study demonstrates that’ prometon is extremely <
persistent in a Nebraska silt loam and that residue carry-
over from one year to the next would be expected. The depth

. of leaching of prometon residues was not defined, but it was
at least 12 to 18 inches in this so0il. Significant residues
of monodeisopropylated prometon formed, but were less than the
amount of prometon per se remaining at all sampling interwvals.
The data indicate monodeisopropylated prometon is persistent,

~but are insufficient to calculate its dissipation rate.

-52-

s



s ettt . cnrbmiios Bt

1

S U ER AR | T e

d

BRI AR oo B S o e sl SRR S0 S RN ot B B AR R DR S

TFE S THODS: -

The field plot design, plot preparation,‘prometon‘treatment,
methodology, residue sample collection, and residue analytical
method were similar to that used for the California field
dissipation study (refer to the review of Study 9). ‘The test
location was York, Nebraska, and the test soil was a Nebraska
(the true soil series name was not specified) silt loam with
20 percent sand, 59 percent silt, and 21 percent clay; pH 6.4;
2.9 percent organic matter; and a CEC of 14.0 meq/100 g.

REPORTED RESULTS:

In this test soil, as with the field studies in California
and New York, prometon was found to be extremely persistent

. (table 1, data shown only for the lower application rate).

Residues of monodeisopropylated prometon detected at all sampling
intervals after each combination of applications were: 0.30 to
0.66 ppm 61 to 1093 days after one application at 10 1b ai/a,
0.54 to 1.3 ppm 0 to 361 days after the last of two applications
at 10 1b ai/A, and 0.53 to 1.1 ppm 0 to 365 days after the last
of three applications at 10 1b ai/A (table 1). Lower residue
levels of dideisopropylated prometon were also detected in some
samples, up to a maximum of 0.36 ppm 0 days after the last of two
applications at 10 1b ai/A. The authors’ calculated half-lives
were 139 to 2227 days for the six treatments with one, two, or
three annual applications each at 10 or at 20 1b ai/A. Prometon
leached to at least the 12- to 18-inch sampling depth, being -

consistently detected at this lowest sampling depth.  Monodeiso- _

propylated prometon was sometimes detected at this depth at up to
a maximum of 0.12 ppm after the 10 1b ai/A treatments (table 1).
Results for the 20 1b ai/A treatments were similar to results for
the 10 1b ai/A, except residue levels were higher.

DISCUSSION:
1. Deficiencies for this field dissipation study are the

same as for the study in California sandy loam (cf. review of
Study 9). : o

_.53_.
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APPENDIX

Structures of Prometon Metabolites.

, (3‘TCF%
NJ\IN T
CH; CHNH-J\\ )—
CH3> | N7 NH,

Monodeisopropylated prometon
(GS~-14626)
2-amino-4—(isop:opylamino)-G—methoxy-gftriazine

O—CH3

| R S S
o NH?—'\\ NH, ' o

Dideisopropylated prometon.
. (GsS-12853) -
2,4-diamino-6-methoxy-s-triazine
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N
CH,§ CHNHL I wrch¢Ce
‘CH3> \N/L | ‘3<CH3“ |

Hydroxy prometon
(GS=-11526)
2-hydroxy-4,6 bis (isopropylamino)-s-triazine
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