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C 0NCLUSION§

1. EFGWB concludes that this study is sc1entif1ca11y valid and provides

W DEC 15 1gop °

,Deqradation - Photodegradation on Soil

- supplemental information that shows malathion is stable to soil
photolysis. After 30 days incubation, 85.4% of the applied radioactivity

was still parent malathion.
requirements because:

1. The more rapid degradation of maiathion in the dark control

The study does not satisfy the data

samples was not explained. A detailed explanation should be
provided to explain the enhanced degradation of malathion in the

dark control samples as compared to the irradiated so11 (63 vs.

days, respectively).

However, EFGWB notes that the R? values
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(0.5116 and 0.2932) reported for the regression analysis were not
significant; therefore, there may be too much variation in the data
to reach any conclusion related to the d1fferences between results
of the dark and light experiments: .

2. At least three degradates that were detected with TLC were not
identified. ,

3. The soil that was used in this study was not the same soil as
used in the aerobic soil metabolism study as suggested by the
Subdivision N Guidelines. The use of the same soil for both studies
may have assisted in explaining the more rapid degradation in the
dark. Furthermore, an acceptable explanation is needed to justify
using different soils.

If the»registrant can satisfactorily resolve the above problems, this
study probably can be upgraded to satisfying the photolysis on soil data
requirements; however, resolution of the above discussion points probably
will not change EFGWB’Ss conc]usion that malathion is stable to 5011
photolysis. « :

3. The section below 1listed as " EVIEWER S _COMMENTS", contain further
' deta115 of the problems noted with the study

- METHODOLOGY:

Subsamples (1 g) of sieved (2-mm) sandy loam soil (54% sand, 36% silt,
10% clay, 0.8% organic matter, pH 6.5, CEC 4.7 meq/100 g) were weighed
into vials, caked with water, and a]]owed to air dry The soils were
then treated at a nominal rate of 10 ug/g with [2,3-*CImalathion
(radwochem1ca1 purity 94 9%, spec1f1c act1v1ty 90.0 uCi/mg, Amersham) in
methano

A portion of the open vials of soil was placed in a stainless steel

- chamber that was covered with a borosilicate glass plate; humidified,
C0,-free air was drawn through the chamber, then vented sequentially
‘through a polyurethane foam plug, one tube of ethylene glycol, one tube
of 1 N sulfuric acid, and two tubes of 1 N potassium hydroxide (Figures 2
and 3). The chamber was externally cooled with circulating water to
maintain a temperature of 23.5 # 3. 7° C.

The treated soil samples were irradiated for 26 days on 12-hour
light/dark cycles using a borosilicate glass-filtered xenon lamp. The
intensity of the radiation from the lamp was measured prior to and after
the irradiation period, and was stated to be approximately equal to that
of natural sunlight between wavelengths of 290 and 750 nm measured at 40
degrees N at the autumnal equinox (Table II; Figure 5). The remaining
vials of treated soil were placed in a sealed "metabolism vessel", which
was wrapped in aluminum foil to exclude the 1ight but was otherwise
similar to the photolysis chamber. The chamber was externally coo]ed
with circulating water to ma1nta1n a temperature of 25.0 + 1° C.
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Duplicate vials of irradiated and dark control soil ﬁére removed for
analysis at 0, 1, 4, 7, 11, 14, 21, and 26 days posttreatment; the
trapping solutions were changed at the same intervals. /

Since the final sampling interval was 26 days rather than the 30 days
specified by Subdivision N guidelines, the experiment was repeated with a
limited number of samples. Samples were collected for analysis only at
1, 14.8 (15), and 30.8 (31) days posttreatment. i

The soil samples were extracted three times by shaking with methanol; the
- extracts were centrifuged and the supernatant decanted after each
extraction. The extracts were combined and aliquots were analyzed For
total radioactivity using LSC. Additional aliquots were analyzed using
one-dimensional TLC on silica gel plates developed with toluene:glacial
acetic acid (4:1, v:v). : « S

The samples were cochromatographed with the reference standards.
[**CIMalathion was located on the plates by linear scanning; standards
were located by UV quenching. The plates were then autoradiographed to
identify other areas of radioactivity. Radioactive zones were scraped
from the plates, and the [*‘C]compounds were desorbed from the silica gel
with methanol and quantified using LSC. The extracts from the 30-day
irradiated and dark control soils were also analyzed using HPLC with a

- mobile phase of acetonitrile:0.05 M phosphate buffer (step gradient) and

~with UV (220 nm) detection. Unextracted [*‘C]residues in the methanol-

extracted soil were quantified using LSC following combustion.

Recbvery efficiencies from fortified samples treated with malathion at 5
to 15 ppm was >100% of the applied radioactivity (Table IV). :

The polyurethane foam plugs were extrécted three times with methanol, and
the methanol extracts were analyzed for total radioactivity using LSC.
Aliquots of the trapping solutions were analyzed for total radioactivity
using LSC. :

DATA SUMMARY:

[2,3-'*CIMalathion (radiochemical purity 94.9%), applied at a nominal rate
of 10 ug/g to sandy loam soil, ranged from 96.0% to 104.8% of the applied
-radioactivity with no discernable pattern during 26 days of irradiation
(12-hour 1ight/dark cycle) with a xenon arc Tamp at 23.5 + 3.7° C; at 31
days posttreatment, [*CImalathion was 85.4% (Table V). The intensity of
the radiation from the lamp was approximately equal to that of natural
sunlight between wavelengths of 290 and 750 nm measured at 40 degrees N
at the autumnal equinox. ‘

In the dark control; [**CImalathion was >100% of the applied radioéctivity
at 0 and 1 day posttreatment, then ranged from 56.6% to 77.1% with no :
discernible pattern between 4 and 31 days (Table VI). _

The registrant-calculated half-lives for the irradiated soi1'ahd the dark
controls were 173 and 63.4 days, respectively (Tables V and VI, Figures 6
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and 7). It was reported that no degradate was >5.5% of the app11ed .
radioactivity; HPLC analysis of the day 30 irradiated soil extract
.detected small amounts (quant1tat1ve data not prov1ded) of malaoxon and
the monoacid (Figure 9). ,

During the study, the material balances of the 1rrad1ated soil were >100%
of the applied radioactivity; while the dark controls material balances
were 85. 7 107.1% with no discernible pattern (Tables VII and VIII).

In the irradiated soil at 31 days posttreatment, [**C]malathion comprised
89.4-91.6% of the radioactivity recovered from the TLC plate; one unknown
(Rz 0.26) was 3.0-3.7%, origin matena] was 0.9-2.2%, and the three zones
Tocated between discrete areas of [*“C]residues were each 0.2- 3 4% (Tables
IX and X). At 31 days posttreatment, an average 10.07 ug of [*CIresidues
were recovered from the irradiated samp]es 8.77 ug in the soil
extracts; 0.78 ug as unextracted [* C]residues, and 0.52 ug as volatiles
(Table VII).

In the dark control soil at 31 days{posttreatment, [**CImalathion

comprised 94.6-99.3% of the radioactivity applied to the TLC plate; two

unknowns (Rgs 0.37 and 0.40) were each 0.5-1.2%, origin materia] was 0.2-
2.2%, and the three zones located between dlscrete areas of [**C]residues
were each 0.2-0.5% (Tab]es XI and XII). At 31 days posttreatment, an -
average 9.58 ug of [**C]residues were recovered from the dark control
samp]es 5.72 ug in the soil extracts; 3.29 ug as unextracted
‘[*C]residues; and 0.57 ug as vo]at11es (Table VIII).

REVIEWER’S COMMENTS:
1.

Malathion appeared to degrade more rapidly in the dark controls than in
the irradiated samples. The study authors stated that this was
"possibly" due to a higher bacterial population in the dark soil than in
the irradiated soil, but provided no explanation for the higher
concentration of organisms in the dark control soil. Since changes in
factors such as soil moisture and temperature can accompany irradiation

and can in turn affect microbial populations, the study authors must more -

clearly identify the reasons for the enhanced degradation in the dark
control. -

If the same soil were used in this study that was used in the aerobic
soil metabolism study, it would help in comparing if the aerobic

metabolism study was faster in the dark control than in the 1ight exposed

samples. The same soil is needed in both studies so that direct
comparisons can be made between microbial and photochemical pathways of
degradation. Furthermore, Subdivision N Guidelines Section 161-3 (c) (2)
(ii) states: "One of the soils (e.g., sandy loam, silt loam, or other
soil appropriate to the application site) specified in Section 162-1.
(aerobic soil metabolism study) should be used, if data from that study
are also submitted.”

At least three [**C]degradates (R, 0.26, 0. 37 and 0.40) that were
detected using one-dimensional TLC were not 1dent1f1ed Using HPLC,
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malaoxon and the monoacid were identified in the soil extract but not
quantified; it-was uncertain if these were the same compounds identified

using TLC.

Attempts were made to increase the extractability of the [**C]residues
from the soil. Both methanol:water (3:1, v:v) and methanol:water that

| ~ had been adjusted to pH 3 with glacial acetic acid were tried, but no

increase in extractability was observed.

There was a discrepancy in the reported iémperaturgs for the photolysis

chamber; 25.6° + 1.7° C was reported in the "SUMMARY" section, 25° + 1°C_

was reported in the "DEFINITIVE STUDY" section, and 23.5° + 3.7° C was
“reported in the "RESULTS AND DISCUSSION" section. T '
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is not included in this copy.

Pages é through 25 are not included.

The

material not included contains the following type

information:

X

Identity of product inert ingredients.
Identity‘of product impurities.

Description of the product manufacturing‘process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formulé.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) | .

The document is not responsive to the request.

of

The information not included is generally considered confidential

by product registrants.
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