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1. CHEMICAL:

Chemical name: 1,3-dichloropropene

Common name: 1,3-D
Trade name: Telone I1I
Structure: 1 N N
{ L = E-H
. - = C-H H t - g
2. TEST MATERIAL: HoCs 2
2 H l]
C
Not Applicable. ]
trans c1s

3. STUDY/ACTION TYPE:

Review of information submitted about degradation products of 1,3-D in
soils.

4. STUDY IDENTIFICATION:

Title: Memo to Catherine Eiden from Robert Peterson, Ph.D. (Aug.
28, 1989). RE: Products of the Soil Metabolism of 1,3-
dichloropropene.

Author: Robert Peterson, Ph.D.

Submitted by: The Dow Chemical Company
P.0. Box 1706
Midland, MI 48641-1706
Research Triangle Park, NC 27709

Identifying No.: 000464-00511
Action Code: 660
Accession Number: n.a. (part of MRID # 408555-01 (1988))
Record Number: 251863
Date Sent to EFED: 09-20-89

5. REVIEWED BY: @
Elizabeth Behl Signature: f;lA\\, X%;@tl

Hydrogeologist )

OPP/EFED/EFGWB/Ground-Water Section Date< l?,/?,l / X9
6. APPROVED BY: / ’Q

Michael R. Barrett Signature: L/L/

Acting Chief }:9/ 0
OPP/EFED/EFGWB/Ground-Water Section  Date: 3( '




7. CONCLUSIONS:

The objective of this review is to obtain information on degradates of 1,3-
D needed to properly design a ground-water monitoring study to track the
fate of this compound in the subsurface. Five sites have been selected for
small-scale retrospective ground-water monitoring studies using 1,3-D and
the studies are underway. Samples will be analyzed for 5 analytes: cis
and trans isomers of 1,3-D, cis and trans 3-chloroallyl alcohol (the
degradate), and the impurity 1,2-D.

There is not yet enough information on the fate of a second degradate, 3-
chloroacrylic acid, to determine the mob111ty and persistence of this
compound. EFGWB is interested in examining this at one of the five
retrospective study sites. If results of previous and on-going studies
(field studies, aerobic soil metabolism, and field leaching laboratory
studies) indicate that this acid degradate is mobile and persistent,
further monitoring may be required.

8. RECOMMENDATIONS:

1) An analytical method must be developed for 3-chloroacrylic acid, a
degradate of 1,3-D.

2) Samples from one of the five retrospective monitoring sites must be
analyzed for the acid degradate of 1,3-D, in addition to the other 5
analytes. This site should be selected by the Ground Water Section.

3) More intensive monitoring (and instrumentation) may be required based
on results of field and laboratory studies of the degradates.

9. BACKGROUND:

Telone II is a broad spectrum soil fumigant, mainly applied as a preplant
fumigant by chisel injection for nematode control. According to the 1986
Guidance for reregistration of this product, the predominant use of Telone
I1 is on vegetables, field crops, citrus, and fruit and nut trees.
Application rates are generally high ranging from 38.3 1b ai/A (field
crops and vegetables) to 1000 1b ai/A (citrus, fruit and nut trees).

EPA has categorized the active ingredient (1,3-D) as a By oncogen. An
impurity, 1,2-D, has been classified as a possible carcinogen (Group C).
Because application rates are quite high; this accentuates the need for an
evaluation of both of these compounds as well as the degradates 3-
chloroallyl alcohol and 3-chloroacrylic acid. As a result of normal
agricultural use, 1,3-D has been found in ground water in New York; 1,2-D
has been found in ground water in New York, California, Connecticut, and
Massachusetts (Pesticides in Ground Water Database: Interim Report 1988).
EPA determined that the registrant must evaluate the impact on ground
water occuring from registered 1,3-D use by conducting monitoring studies
at different locations (EAB #6572; 6/23/86).



Dow submitted a protocol for conducting a small-scale retrospective
monitoring study which was reviewed in EAB # 70575 (6/16/87), significant
revisions were recommended in the review. A revised protocol was submitted
and reviewed in EFGWB #90565 (6/6/89). '

A verbal go-ahead was given by EFGWB to begin sampling for the site
characterization phase. Six monitoring sites were tentatively approved
(EFGWB #90565; 6/6/89). These sites are located in: Jackson County,
Florida; Grant County, Washington; Merced County, California; Monterey
County, California; Wayne County, North Carolina; and Scotts Bluff County,
Nebraska. Because of monitoring complications sites in Florida and Hawaii
are on hold. Field work has been initiated.

10. DISCUSSION:

The first step in the degradation of 1,3-D in soil involves the hydrolysis
of 1,3-D to produce 3-chloroallyl alcohol. In laboratory degradation
studies the average half-life of 1,3-D is 19 days or less in 13 different
soils. The half-l1ife in soil of 3-chloroallyl alcohol is reported as 2
days or less, due to microbial activity. In one study, with exhaustive
extraction of a sandy-loam soil, up to 35 % of the applied radioactivity
was extracted as 3-chloroallyl alcohol twenty weeks after application.

A second degradation product, 3-chloroacrylic acid, is produced from 3-
chloroallyl alcohol. The concentration of extractable 3-chloroacrylic

acid reported in these studies ranged from of 4-8 % of the applied
radioactivity at maximum. Other products were reported; two degradates
were present at concentrations of less than 3 % of applied, and disappeared
after 8 weeks of incubation. Two other degradates were extracted at
concentrations between 4-11 % with acetone, and 7-28 % with sodium
hydroxide.

Results are presented from several field studies performed to evaluate the
fate of 1,3-D and 3-chloroallyl alcohol in “highly permeable sand and loamy
sand soils". Soils and ground water were sampied and both compounds were
found in the upper 3 meters of soil. Results of the ground water analysis
and analysis of the acid degradate are not discussed in this memorandum.
Results of a rotational crop study are presented in which soils were
sampled 3 times at 6-month intervals. Results of this study are presented
as evidence that the acid degradate is rapidly incorporated into the soil
organic matrix.

Previous discussions have indicated that the acid degradate may be more
persistent than the alcohol degradate. Because there is not yet enough
information on the fate of 1,3-D, all the degradates, and 1,2-D, EFGWB is
interested in extending the monitoring at one of the five retrospective
study sites. The Registrant has agreed (meeting 12/26/89) to submit
information documenting the application rate of 1,3-D in laboratory
studies, and reports of “prospective” type field studies so that EFGWB can
determine the extent to which monitoring will be required.



