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<> DOW CHEMICAL US.A.

December 5, 1986 P.0. BOX 1706
MIDLAND, MICHIGAN 48640

400259-00)

- Ms. Susan T. Lewis

Data Call In Branch

Registration Division (TS-767C)
Office of Pesticide Programs-

U.S. Envirormental Protection Agency
Crystal Mall No. 2, Room 728

1921 Jefferson Davis Highlway
Arlington, VA 22202

Dear Ms. lLewis:

Subject: Special Data Call-In Notice for Ground Water, Taxicology,
Residue and Related Data for 1,3-Dichloropropene Dated
. July 5, 1984. :

Enclosed are three copies of an anaerobic soil metabolism study* of
1,3-dichloropropene (1,3-D) as required under provisions of the subject
Notice. Although the study is intended to satisfy the requirements of
40 CFR 158.130, Guidelines Reference No. 162-2, it is believed to
fulfill the requirements of Guidelines Reference No. 162~3 as well. If
the Agency's evaluation of the study acknowledges this to be true,
please advise us accordirgly since a 162-3 study of 1,3-D is required by
the Registration Standard for this chemical dated September 18, 1986.

We trust that the sbove study will be found to be acceptable; however,
if questions arise please do not hesitate to contact me by telephone at

(517) 636-6384. -

Sincerely,

Robert W.kﬁnjgan
Manager, Regulatory Planning
Agricultural Products Department -

kks » . .
Enclosures
cec: Mg. Lois A. Rossi, EPA

*McCall, P.J. 1986. Anaerobic Seoil Degradation of 1,3-Dichloroprcpéne.
Agricultural Products Department, Dow Chemical U.S.A., Midland, MI.

November 19.
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Chemical

Chemical name: 1,3-dichloropropene
Common name: Telone I1II, 1,3-D

‘Structure:

H H H Cc1l ‘
N N/
cC =C ///C = C
clcH, \Cl ClCH, H
cis trans

Test Material:

cl4-1abelled 1,3-D (cis/trans = 60/40) specific activity =
1.15 mCi/mmol, 91% pure was used. cl4-1abelled cis/trans
3-chloro-2-pronene-1-0l, and cl4-1abelled propionic acid
were used.

Study/Action Type:

" An anaerobic soil metabolism study was submitted for the

ground-water-data-call-in.

Study Identification:

Anaerobic Soil Degradation of 1,3-D, by P.J. McCall, November
19, 1986, Accession no. 400259-01.

Reviewed by: | (ij52542£v77h1§?:;;%i;

Catherine Eiden, Chemist October 14, 1987
Ground-Water Team ‘ )

Approved by:

Matthew Lorber, Acting Team Leader
Ground-Water Team

E

Conclusidn:

The study is acceptable for the purposes of the ground-water-
data-call-in leaching assessment.

The study indicates that 1,3-D and its deqradates are non-
persistent in anaerobic soil/water systems in the laboratory.
It also indicates that 1,3-D has an affinitv for the water
phase, indicating its mobility. The study does help to
explain the appearance of 1,3-D in a limited number of

ground waters in the U.S. (N.Y. and Florida).

This study satisfies requirement 162-3.
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Recommendations:

Continue with the small-scale retrospective aground-water
monitoring studv started in January 1987 in cooperation

with the registrant in an effort to resolve the leaching
guestion asssociated with 1,3-D.

Backaround:

1,3-D is a soil fumigant used for its nematicidal action.
The chemical was placed into special review in 1986. At
this time a ground-water concern was noted haséd on fate
data and limited findings of 1,3-D in ground water. As
part of the Reqgistration Standard, a ground-water moni-
toring requirement was imposed. This requirement was not
speci fied until January - March 1987, after the gquidance
document on qground-water monitoring studies was formulated.

10. Discussion of Individual Studies:

A.

study Identification

Anaerobic Soil Deqgradation of 1,3-D, P.J. McCall, November
19, 1984, Accession no. 400259-01.

Materials and Methods

cl4-1abelled 1,3-D at 1.1 ppm was applied to two soils: a

Catlin silty-clay loam (14% sand, 52% silt, 34% clay, 1.9%
organic carbon, pH = 5.9; and Cecil sandy loam (70% sand,

14% silt, 16% clay, 0.95% organic carbon, pH = 5.7). The

soils were microbially active.

Trapping procedures for volatiles were included as part of
the study set-upn. The system used incubator flasks with
side-arm attachments fitted with Waters C-18 Sep—-Pack
cartridges.

Twenty grams of each soil tyne were incubated individually in

the flasks with 0.2 g of alfalfa to ensure a lively population

of microbes before the soil was covered with water and the system
purged with, Np gas to provide anaerobic conditions. The flasks
were stored for 8 weeks in the dark at 25°C after the initiation
of anaerobic conditions. Then 1,3-D from a stock solution of

1.1 ppm was added to the system. The flasks were again purged
with Ny gas and incubated at 15 and 25°C. Therefore, four
systems in total were studied, two soils at two different
temperatures of incubation. .



Samples were taken at 0,3,7,13,30,and 63 days and analyzed
for 1,3-D, deqradates and volatiles. Soil/water aliquots
were centrifuqged for 15 minutes at 2000 rpm. The water
layer was removed and analvzed for cl4 material, soils and
vapor traps were analyzed. The water was analyzed by liquid
scintillation chromatography (LSC). The C-18 Sen~Packs

were eluted with methanol (MeOH) and the eluate was analyzed
by LSC. The soils were extracted with phosphoric acid and
diethylether. The ether layer was removed after centrifugation.
Soil samples were extracted in this manner three times in
total, the ether lavers comhined and analyzed by LSC. The
acid phase was analyzed by LSC, also.

The soil samples were then exhaustively extracted with sodium
hydroxide (NaOH) and the basic extracts were analyzed by LSC.
As a final step in providing a mass balance, the soil samgles
were dried and igmbusted to determine the unextractable C 4
residues. The CO, generated during the experiment was
trapped and analyzed. A thorough materials balance procedure.

The jdentification of the parent and degradate compounds was
carried out using HPLC. Three different column set-ups were
used for analysis: a Water C-18 reverse phase Radial Pack
Column, a Hamilton PRP-1 reverse phase column, and a Hamilton
PRP-X100 "SAX" ion exchange column. Water and ether extracts
from the soil/water systems were analyzed for C-14 activity by
passage through a Packard Model 7140 Trace Radioactivity
Monitor (RAM) or by collection and LSC.

Degradate identification indicated two polar compounds eluting
at 5 and 14 minutes on the PRP-1 column used. They were sub-
sequently analyzed by GC/MS for further identity clarification.
Concentrated water samples were injected onto the PRP-1 system
after concentration by rotary evaporation. The 14 minute
eluates were partitioned with ether and dried with NajS0O4, con=
centrated and analyzed on GC/MS. The 5 minute eluate was
acidified to pH 2 and partitioned four times with diethylether.
The ether aliquot was nassed through a Wollen hasic-alumina
column for clean-up. The column was eluted with acetone. The

:Qacetone washings and ether passing through the clean-un were
~“discarded._ The column was then eluted with NaHCO3, which

removed all CTr14 activity from the column. The column eluate
was acidified, partitioned with ether and analyzed by GC/MS.

Reported Results:

As can be seen in Table 1 (attached) 1,3-D was reported as
being found primarily in the water extract. A degradation
product was also found in the HPLC eluate from the water
extract. This deqradation product was identified as
3-chloro-2-propene-l-ol (chloroallyl alcohol).



1,3-D and some nolar products were identified from the ether
extracts. The 5 and 14 minute eluates containing the polar
degradates were identified as pronionic acid and an unknown
deqradate. After exhuastive GC/MS and chromatographic pro-
cedures, the compound's identity was no lonager pursued. The
compound was believed to be a fragmentary component containing
an alcochol or carboxvl qroun.

In summary, 1,3-D deqrades under anaerobhic conditions to
chloroallyl alcohol, propionic acid and an unknown polar
degradate. The data indicate good mass bhalance in all four
soil/water systems, between 103-67% recovery of C-14 material
for all systems up to 63 days. The percentage recovery
decreases with time of incubation, because of the production
and loss of small volatile compounds such as ethane and
methane. As can be seen, the percentage recovery maintained
> 86% through the first 30 days of sampling and then decreased
up to 63 days of incubation. 1,3-D has an affinity for the
water phase over the organic phase.

Study Author Conclusions:

It is stated in the submitted report that 1,3-D was recovéred
mostly from the water phase versus the organic phase.

1,3-D decreased steadily to < 8% by day 30 in all four water/
soil systems. The chloroallyl alcohol deqgradate initially
increased to a maximum of 20% in one of the systems at day

13 and decreased in all systems to between 0-6%. The pro-
pionic acid and the unknown showed the qreater persistence,
comprising 15-26% of the C-14 activity at day 63. COy was
not identified as a deqradate in the anaerobic system.

The half-life of 1,3-D was 9.1 and 2.4 days in the Catlin silty
clay loam at 15 and 25°C, respectively; and 7.7 and 2.4 days

in the Cecil sandy loam at 15 and 25°C, respectively. From

the results it appears that COj generation was neqligible and
the majority of the deqradation reaction was hydrolytic.

E.:%Reviewer Discussion:

1,3-D is not-persistent in anaerobic systems, neither is

its main deqradate chloroallvl alcohol; however, the propionic
acid may degrade more slowly than the parent and alcohol
deqradate. Although one polar degradate remains unidentified,
all reasonable efforts were made to identify it. EAB
concludes, the identification was not feasible. The slower
degradation of the polar degradate accounted for 2.8 and

3.0 & of applied C-14 material at day 63. The increase in
'‘post' and NaOH activity indicates soil incorporation of

the carbon molecules of 1,3-D. Whether or not the addition
of alfalfa to the soil enhanced anaerobic deqradation or

not is open to question, but no reason to reject this

study's usefulness.
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12.

1,3-D has an affinity for the water phase over the organic
phase, indicating 1,3-D's mobility.

One-Liner:

Not applied to one-liner.

CBI:

No CBI included in this pnackaqge.
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