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Metabolism - Aerobic Soil

This portion of the study is scientifically invalid because the parent com-
pound was not detected at the first sampling interval (1 day after treatment),
the materials balance was too low (<10% of the applied radioactivity was re-
covered by 31 days after treatment), and the variability between duplicate sam-
ples was unacceptably high. In addition, this portion of the study would not
fulfill EPA Data Requirements for Registering Pesticides (1983) because soil
samples were not taken immediately posttreatment to confirm application rates,
or at a sufficient number of intervals to establish the pattern of decline of
naled and patterns of formation and decline of degradates in soil.



STUDY 1

Metabolism - Anaerobic Soil

This portion of the study is scientifically invalid because the parent
compound was not detected in soil at the first sampling interval (1 day
after treatment), the materials balance was too low (<21% of the ap-
plied radioactivity was recovered by 31 days after treatment), and the
variability between duplicate samples was unacceptably high. In addi-
tion, this portion of the study would not fulfill EPA Data Requirements
for Registering Pesticides (1983) because the soil samples.were not
treated and maintained aerobically for 30 days or one half-life prior
to being converted to anaerobic conditions,

MATERIALS AND METHODS:

Metabolism - Aerobic Soil

Oakley loamy sand soil (85% sand, 6% silt, 9% clay, 1.4% organic matter,
pH 7.3, CEC 7.5 meq/100 g) was moistened to 80% of field capacity, and 25=-
g aliquots were treated with [14CInaled (specific activity 2.67 mCi/mM,
>99% pure, New England Nuclear) in acetone, at 12 ppm. Treated soil sam-
ples were maintained in an incubator at 25 C. Saturated air was passed
over the treated soil samples, and air exiting the incubator passed
through traps containing ethanolamine:2-methoxyethanol (2:3, v:v) or
2-(2-ethoxyethoxy)ethanol. Traps were sampled at intervals up to 385

days after treatment, and the radioactivity in the trapping solutions

was quantified using LSC.

In a separate experiment, Oakley loamy sand soil samples (50-g) were
placed in glass jars, moistened to 80% of field capacity, and treated
with [14CInaled at 10 ppm. The soil samples were maintained in an in-
cubator at 25 C. Duplicate soil samples were taken at 1, 2, 4, 7, 15,
and 31 days after treatment, and extracted three times with methanol.
The extracts were combined, and aliquots were quantified using LSC. The
soil was then acidified with 1 M NaHSO4, extracted three times with
water, and the extracts were combined and quantixied using LSC. The

soil residue was air dried, combusted, and the CO» evolved was trapped
and quantified using LSC.

The methanol extract was evaporated to dryness, and the residue was
taken up in acetone. The solvent vapors produced during evaporation of
the methanol extract condensed and characterized using GC/MS. Aliquots
of the acetone were juantified using LSC. Additional aliquots were
spotted onto silica gel TLC plates along with known standards. The
plates were developed in two dimensions, using chloroform:acetic acid
(4:1, v:iv) in the first direction, and chloroform:acetic acid (1:1,
v:v) in the second. The TLC plates were then autoradiographed, and
radioactive areas were scraped from the plates and quantified using
LSC. The identities of degradates were confirmed using GC/MS.
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Metabolism - Anaerobic Soil

Oakley loamy sand soil samples (25-g) were moistened to 80% of field
capacity and maintained in an incubator at 25 C. Saturated nitrogen
was passed over the soil samples for 10 days, and the soil was then
treated with [14CInaled at 12 ppm. Soil samples were maintained an-
aerobically for 385 days, with volatiles collected as previously des-
cribed in the aerobic soil metabolism portion of the study.

In a separate experiment, Oakley loamy sand soil samples (50-g) were
placed in glass jars, 100 ml of water was added, and the jars were
flushed with nitrogen and sealed for 2 months. Soil samples were then
treated with [14CInaled, at 10 ppm, and maintained anaerobically at 25 C.

Soil samples were taken at 1, 2, 4, 7, 15, and 31 days after treatment.
The aqueous supernatant was decanted, centrifuged, and the soil pellet
was returned to the remaining soil which was extracted as previously
described. The aqueous supernatant was adjusted to pH 2 with 6 N H2SO4,
and extracted three times with ethyl ether:ethanol (2:1, v:v). The ex-
tract was evaporated to dryness, and the residue was taken up in ace-
tone and characterized using TLC as previously described.

REPORTED RESULTS:

Metabolism - Aerobic Soil

By 3 days a{Xer treatment, 51.5% of the applied r?gioactivity had been
evolved as “7COp from soil samples treated with [*7C]naled at 12 ppm
(Table 1), The rate of CO2 evolution decreased by ~2 weeks after
treatment, accounting for an"additional 5.3% of the applied from day
14 to day 385. Methanol and water extractable radioactivity decreased
during the test period, accounting for <1% of the applied by day 15,
while unextractable radioactivity remained fairly constant (Table 2).

Dichloroacetic acid was the only compound identified by TLC, and de-
clined from 20.4% of the applied radioactivity on day 1, to 0.1% of
the applied by day 15 (Table 3). 2,2-Dichloroethanol was found to
have volatilized from the methanol soil extract during evaporation,
and accounted for ~25, 11, and 12% of the applied radioactivity

at 1, 2, and 4 days after treatment, respectively.

Metabolism = Anaerobic Soil

By 3 days a{&er treatment, 32.3% of the applled radioactivity was
evolved as “"C0, (Table 1). The amount of “"CO» produced increased
to ~65% of the applied at day 168, and remained at this level
through day 385.

With the exception of 3 samples taken at days 2, 15, and 31, the maj-
ority of the radioactivity was found in the aqueous supernatant (Table
4). The amount of radioactivity bound to the soil generally increased



STUDY 1
e

over the test period. Dichloroacetic acid was the major degradate
identified by TLC, accounting for up to 21.9 and 5.9% of the applied
radioactivity in the aqueous supernatant and soil, respectively (Table
5). 2,2-Dichloroethanol, volatilized from the ether or methanol ex-
tracts, accounted for ~5-63% of the applied in the aqueous super-
natant and ~2-7% of the applied in the soil. 2,2-Dichlorovinyl
dimethyl phosphate was found at <3.3% of the applied in the aqueous
supernatant, and at 0.1% of the applied in soil only at 2 days after

treatment. Naled was found at 0.1% of the applied only in the aqueous
supernatant (day 1).

DISCUSSION:

Metabolism - Aerobic Soil

The data provided were inadequate for establishing the pattern of de-
c¢line of naled Tad patterns of formation and decline of degradates

in soil, Only *7"CO, production was measured for soil samples treated
with [14CInaled at %2 ppm. For soil samples treated at 10 ppm, no
naled was detected by the time the first soil samples were taken, the
variability between duplicate samples was unacceptably high (Table 2),
and the materials balance ranged from 9.4 to 54.0% of the applied
radioactivity during the test period.

Metabolism - Anaerobic Soil

The data provided were inadequate for establishing the pattern of
decline of naled and patterns of formation and decline of degra-
dates in soil. Soil samples treated at 12 ppm were measured only
for CO2 production. For soil samples treated at 10 ppm, naled
accounted for only 0.1% of the applied radioactivity at day 1 in
the aqueous supernatant, and was not detected in soil at any sam-
pling interval, In addition, the materials balance ranged from
~21 to 93% of the applied radioactivity over the test period,

and the variability between duplicate samples was unacceptably
high (Table 4).
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Table 1. 140, evolved {% of applied) from Oakley loamy sand soil samples
trea%ed with [14CInaled, at 12 ppm, and incubated aerobically or
anaerobically at 25 C.2

Sampling
interval
(days) Aerobic Anaerobic
3 51.5 32.3
7 69.9 56.8
14 77 .4 59.9
21 78.1 61.1
28 78.8 61.3
56 80.3 62.4
112 8l1.6 i 64.0
168 82.0 - 64.7
224 82.3 65.0
280 82.4 65.2
336 82.6 65.3
385 82.7 65.4

2 values represent cumulative amounts of 14002 found in the ethanolamine:2-
methoxyethanol trap; no radioactivity was found in the 2-(2-ethoxyethoxy)-
ethanol trap.
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Table 2. Extractable and unextractable radioactivity (% of applied) in
aerobic Oakley loamy sand soil treated with [14CInaled at 10

ppm.3a
Sampling
interval Methanol Water
(days) extract extract Unextractable

1 21.5 1.6 8.2
46.3 2.0 5.7
2 32.2 1.9 8.9
31.1 2.1 ‘8.7
4 23.5 2.8 7.6
9.0 3.5 11.8
7 5.9 1.2 6.3
6.2 1.3 7.9
15 0.6 0.6 10.3
0.6 0.8 10.9
31 0.5 - 0.6 8.3
0.5 0.8 0.9

N

4 Values are results of analyses of duplicate samples.
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Table 3. Distribution of radioactivity i% of applied) in aerobic Oakley
Toamy sand soil treated with [14C]Inaled at 10 ppm.

Sampling
interval
(days) Naled DCAAQ Dceb Origin Unknown

1 0 20.4 25.3 0.4 0.2
2 0 20.2 11.2 0.5 0.3
4 0 10.7 12.2 0.4 0.2
7 0 5.7 0 0.5 0.2
15 0 0.1 0 0.8 0.3

2 Dichloroacetic acid.

b 2,2-Dichloroethanol.
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Table 4. Extractable and unextractable radioactivity (% of applied) in an-
aerobic Oakley loamy sand soil treated with [14CInaled at 10 ppm,2

Aqueous supernatant ' Soil

Sampling
interval Ether:ethanol Water Methanol Water
(days) extract phase extract extract Unextractable

1 . 61.9 2.9 11.6 1.5 8.0
72.8 2.3 9.7 1.2 6.5
2 62.1 5.1 11.9 2.1 9.5
8.6 0.4 7.3 0.7 4.1
4 40.5 4.7 16.9 2.9 19.2
52.9 4.3 10.2 3.1 13.0
7 32.1 2.8 7.8 1.7 15.8
39.2 3.6 7.4 2.0 23.4
15 28.9 1.1 6.0 1.5 16.2
: 6.5 0.4 2.0 0.7 11.4
31 8.0 0.2 1.8 0.5 10.6
19.5 0.8 4.0 1.2 16.5

8 Values are results of analyses of duplicate samples.



STUDY 1

Table 5. Distribution of radioactivity &% of applied) in anaerobic Oakley
loamy sand soil treated with [14CInaled at 10 ppm.

Sampling
interval :
(days) DCAA2 pvb Naled DCEC Origin Unknown
Aqueous supernatant
1 6.7 0.4 0.1 63.2 1.1 1.2
2 20.1 3.3 -- 32.8 3.5 2.5
4 21.9 0.3 -- 24 .0 3.3 3.3
7 13.6 - -- 17 .6 5.7 2.3
15 0.3 - - 5.4 0.7 0.1
Soil

1 3.2 - - 6.3 0.1 0.1
2 4.8 0.1 - 6.5 0.2 0.4
4 5.9 - - 3.6 0.2 0.5
7 3.8 - - 2.6 0.4 0.3
15 3.4 - - 2.4 0.2 -

a8 Dichloroacetic acid.
b 2,2-Dichlorovinyl dimethyl phosphate.

¢ 2,2-Dichlorethanol.



