CALIFORNIA DEPARTMENT OF PESTICIDE REGULATION

PUBLIC REPORT 2003-01
Clomazone

DESCRIPTION OF ACTION

The Wilbur-Ellis Company submitted an application seeking California registration of Cerano 5
MEG, US EPA Reg. No. 279-3269-2935 to control barnyard grass, sprangletop, and watergrass in
rice. Cerano 5 MEG contains the new active ingredient clomazone.

The Department of Pesticide Regulation (DPR) evaluated the product label and scientific data
supporting registration of the product and found them to be acceptable. The acute health risks from
exposure to clomazone are minimal due to its low mammalian toxicity. Precautionary and first aid
statements on the product label, as well as label directions requiring personal protective equipment
(PPE) and other protective measures adequately mitigate potential health risks to persons who may
come in contact with the pesticide. DPR does not expect significant adverse environmental impacts
to result from registration of this product.

Pesticide products containing the active ingredient clomazone have been registered with the U.S.
Environmental Protection Agency (U.S. EPA) since 1986. DPR accepted Wilbur-Ellis Company’s
application for registration of Cerano 5 MEG concurrently with FMC Corporation Agricultural
Products Group’s submission of an application to U.S EPA for federal registration of an identical
product. The labels of the FMC and Wilbur-Ellis products are identical, with the exception of the
company name. U.S EPA has conditionally registered Cerano 5 MEG.

BACKGROUND

Registrant: Wilbur-Ellis Company

Common name: Clomazone

Chemical name: 2-(2-chlorophenyl)methyl-4,4-dimethyl-3-isoxazolidinone
Brand name: Cerano 5 MEG

Uses: Weed control in rice

Pests controlled: Barnyard grass, sprangletop, watergrass

Type of registration: Conditional for two years

Cerano 5 MEG is formulated as a micro-encapsulated flowable granule with 5% clomazone. The
product is intended to provide preemergent and post emergent control of barnyard grass,
sprangletop and watergrass in rice. Since water is needed to activate this granular product, detailed
water management practices are provided for applications in water-seeded rice. Clomazone is not
highly absorbed when foliar-applied, but is readily taken up by roots and emerging shoots and
translocated in the xylem to the foliage. Clomazone controls weeds by inhibiting the production of
chlorophyll. Application is limited to one treatment per season just before or at crop emergence. A
maximum of 0.6 pounds of clomazone per acre can be applied per growing season. Water on rice



fields must be held a minimum of 14 days after treatment with Cerano 5 MEG, unless the water is
contained within a tail water recovery system, or other system appropriate for preventing discharge
from rice fields. The label prohibits the removal of fish, shellfish or crustaceans from treated fields
during the season of treatment. The product is applied as a broadcast treatment with ground boom
or aerial equipment. The minimum interval between application and harvest is 120 days for rice.
The rotational crop restrictions are varied depending on the crop. For peas, peppers, pumpkins
(processing), squash, and sweet potatoes, there are no restrictions. Cotton can be planted
immediately following rice if an in-furrow treatment with disulfoton or phorate is made at planting.
Otherwise, a nine month waiting period is required. Other crops requiring a nine month rotational
period are corn, cucurbits, dry beans, potatoes, snap beans, sorghum, sugar beets and transplant
tomatoes. All other crops require a one year waiting period.

SCIENTIFIC REVIEW

A. Chemistry

1. Product Chemistry: DPR evaluated the submitted chemistry studies for Cerano 5 MEG and
summarized the results in the following table.

Table I. Physical and Chemical Properties of Cerano 5 MEG

Properties Values
Physical state* Crystalline solid
Density 1.16 g/mL at 22° C
Solubility (water)* 1100 ppm at 23° C
Vapor pressure™ 1.44x 10° mm Hg at 25° C

Octanol/water partition coefficient™®

352at23°C

pH

8.6 at 25° C

Storage stability*

Stable, one year at ambient temp.

* These properties were derived using technical clomazone as the test substance.

2. Residues in Food and Animal Feed: The submitted residue studies support the harvest and use
limitations listed on the Cerano 5 MEG label for rice. When applied in accordance with the label
directions, the clomazone residues should not exceed the established 0.02 parts per million (ppm)
tolerance for rice grain and rice straw. The rotational crop restrictions are adequate.

3. Environmental Fate: The clomazone environmental fate data reviewed included studies on soil
adsorption/desorption, aerobic and anaerobic aquatic metabolism, hydrolysis, aerobic and anaerobic
soil degradation, aqueous and soil photolysis and aquatic field dissipation. The studies were found
to be satisfactory with the exception of the soil-photolysis report which was unacceptable due to
problems with the sampling protocol. However, since Cerano 5 MEG will only be used in water-
seeded rice in California, DPR is not requiring an acceptable soil photolysis study at this time.

The K, values from the soil adsorption/desorption study ranged from 152-562 indicating
clomazone has low to medium mobility in the soil. The hydrolysis study indicates clomazone is
hydrolytically stable after 34-40 days in water with various pHs. In soil, clomazone degrades



slowly under aerobic conditions with half-lives ranging 90-276 days. However, with anaerobic soil
conditions (flooded field), the degradation is much faster with an average half-life of 60 days. The
metabolism of clomazone in water and sediment is more rapid under anaerobic conditions than
aerobic conditions. Half-lives of 16-24 days were observed under anaerobic conditions compared
to 24-78 days under aerobic conditions. When dissolved in water, clomazone did not degrade
readily in the presence of light with a half-life greater than 30 days. The aquatic field dissipation
study observed a clomazone half-life of 5 days in paddy water and 38 days in paddy sediments.
After 60 days, residues of clomazone in paddy water were less than 0.2 parts per billion (ppb). In
sediment, levels of 39 ppb were detected after 89 days.

The use of clomazone is expected to have minimal impact on the environment with little potential to
accumulate or move into ground water due to its physical-chemical properties. Although clomazone
is moderately soluble in water (1100 ppm), has relatively low Koc values, and was stable in the
hydrolysis and aqueous photolysis studies, the subject registration is for an aquatic use only in
water-seeded rice. The aquatic metabolism and dissipation studies indicate clomazone has a
relatively short half-life under aquatic conditions and dissipates readily in water and to a lessor
extent in paddy sediments.

The submitted product, environmental fate, and residue chemistry data support registration of the
subject product with the following conditions: The applicant agrees to submit the final report of the
storage stability and the results of a corrosion characteristics study within one year of registration.

B. Toxicology

The Wilbur-Ellis Company submitted adequate toxicology studies to conduct a complete
toxicological evaluation of Cerano 5 MEG. DPR evaluated the submitted data to ascertain the
potential for adverse health effects. The acute toxicity parameters for Cerano 5 MEG are

summarized in Table I11.

Table II. Acute Toxicity of Cerano S MEG

Type of Study Acute Toxicity Values | Acute Toxicity Category

Acute oral* LDsy >5,000 mg/kg v

Acute dermal* LDsy >5,000 mg/kg v

Acute inhalation LCs0 4.85 mg/L v

Primary eye irritation*® N/A 111

Primary dermal irritation™® N/A IV

Dermal sensitization N/A Not a dermal sensitizer
Signal word N/A CAUTION

* The acute toxicity values were derived from studies with Weco Command 5 MEG which is considered
synonymous with Cerano 5 MEG.

DPR’s evaluation of the acute toxicity studies indicates that Cerano 5 MEG is low in mammalian
toxicity. The precautionary language on the product label adequately identifies the acute toxicity
hazards noted in the studies.



DPR found the submitted toxicology studies sufficient to satisfy the data requirements of the Birth
Defects Prevention Act (SB 950). Possible adverse effects were observed in a mouse chronic
effects and oncogenicity feeding study and a rat teratology study. At this time, clomazone has not
been prioritized by DPR for risk assessment. DPR prioritizes pesticide active ingredients for risk
assessment based on the nature of the potential adverse health effects, number of potential adverse
effects, number of species affected, NOELSs, potential for human exposure, use patterns, and similar
factors. Based on these criteria, pesticides with the greatest potential for health problems are placed
in high priority, with other chemicals being in moderate or low priority. The purpose of the risk
assessment will be to appraise the potential for clomazone to cause adverse health effects in humans
if exposed to the pesticide as the result of a legal use. The potential for exposure from eating food
crops treated with clomazone will also be evaluated during the risk assessment. Further toxicity
information is available in DPR’s Summary of Toxicology Data for clomazone, available on DPR
public website at: http://www.cdpr.ca.gov/docs/toxsums/pdfs/3537.pdf.

C. Health & Safety

An evaluation of the medical management information on the Cerano 5 MEG label and the acute
toxicity study results indicate that the product label bears all of the required statements and
warnings regarding safety to handlers and other persons who may be exposed to the pesticide. The
product label bears an adequate First Aid statement. In addition, the product label requires persons
handling and applying Cerano 5 MEG to wear long-sleeved shirt and long pants, chemical-resistant
gloves, and shoes plus socks. Workers wearing only work clothing are not allowed to enter a
treated field until 12 hours after an application. The product label requires that persons entering a
treated area before the 12 hour restricted-entry interval (REI) has elapsed must wear coveralls,
chemical-resistant gloves, and shoes plus socks if they are going to contact treated plants, soil or
water.

D. Fish & Wildlife

The registrant submitted fish and wildlife toxicity studies, including studies on rats, mallard duck,
bobwhite quail, bluegill sunfish, honeybees, rainbow trout, sheepshead minnow, water fleas, mysid
shrimp and oysters. The submitted data are adequate to characterize the toxicity to wildlife and
aquatic animals from an environmental exposure. Table IV summarizes the results of these studies.


http://www.cdpr.ca.gov/docs/toxsums/pdfs/3537.pdf

Table III. Summary of Toxicity Studies for Wildlife

Test Animal

Type of Study

Acute Toxicity Value®

Relative Toxicity

Rat, female Single acute oral dose >5000 mg/kg (LDs) Relatively non-toxic
Rat, male Single acute oral dose >5000 mg/kg (LDs) Relatively non-toxic
Bobwhite quail Single acute oral dose >2510 mg/kg (LDs) Relatively non-toxic
Mallard duck Feeding study (8 days) | >5620 ppm (LCs) Relatively non-toxic
Bobwhite quail Feeding study (8 days) | >5620 ppm (LCs) Relatively non-toxic
Bluegill sunfish Water exposure (96 hrs.) | 34 ppm (LCsg) Slightly toxic
Rainbow trout Water exposure (96 hrs.) | 19 ppm (LCsp) Slightly toxic
Sheepshead minnow | Water exposure (96 hrs.) | 40.6 ppm (LCs) Slightly toxic
Daphnia magna Water exposure (48 hrs.) | 5.2 ppm (LCsp) Moderately toxic
Honeybee Contact (48 hrs.) >100ug/bee Relatively non-toxic
Mysid shrimp Water exposure (96 hrs.) | 556 ppb (LCs) Highly toxic

Oyster Water exposure (96 hrs.) | 5.3 ppm (LCs) Moderately toxic

a. Values expressed as; a. LDso= lethal dose that will kill 50% of test population, and b. LCsy=
lethal environmental concentration that will kill 50% of test population.

The data indicate clomazone is relatively non-toxic to vertebrate animals and birds. Clomazone is
slightly toxic to fish, moderately toxic to water fleas, and highly toxic to Mysid shrimp. The
clomazone will be applied to flooded fields. Clomazone is highly soluble in water (1100 ppm) and
exhibits a half-life of five days in water and its half-life in sediment is 38 days. In a 14-day field
dissipation study conducted at the application rates on the product label, clomazone residues were
40 ppb after 14 days. This value (40 ppb) does not approach the lowest acute toxicity value for the
most sensitive aquatic organism tested. The data indicate that clomazone is relatively non-toxic to
honeybees.

Based on the submitted data, intended use, and label rates for Cerano 5 MEG, DPR does not expect
toxic concentrations to occur in aquatic environments from use of the product in accordance with
label directions.

E. Efficacy & Phytotoxicity

The review of the efficacy and phytotoxicity data indicates clomazone provides good control of
labeled weeds with minimal phytotoxicity to rice. Some minor bleaching of emerging rice was
observed in some trials, but plants often recovered with little stand loss. The management of water
levels in paddies after an application is important for promoting good weed control and preventing
phytotoxicity to the rice. The Cerano 5 MEG label provides adequate information on water level
management and holding practices. The yields from treated rice fields were within the average
yields for rice grown in California. Data from the trials indicate Cerano 5 MEG can be applied
safely to rice.



ALTERNATIVES

Cerano 5 MEG would provide pre-emergent and post emergent control of barnyard grass,
sprangletop and watergrass in rice. Watergrass (Chlorocyperus sp.) has become a major weed
problem for rice grown in the Sacramento Valley, in part by adapting to the cultural practices
currently used for growing rice. At one time, barnyard grass was the most serious weed pest in
rice. However, the switch from dry planting to flooded planting, and better water management
practices have reduced the infestations of this weed.

Currently, the herbicides thiobencarb (Bolero™ ) and molinate (Ordram™) are used along with good
water management to control early season infestations of watergrass in rice. However, the
extensive use of these herbicides has led to the development of resistant weed populations.
Clomazone can provide adequate control of early season infestations of watergrass in rice that may
be resistant to other rice herbicides. Some rice growers have experienced Delayed Phytotoxic
Syndrome (DPS) when thiobencarb was used at the maximum label rates on the east side of the
Sacramento Valley. Clomazone would give growers experiencing problems with DPS an
alternative herbicide for control of watergrass. Research generated from the use of Cerano 5 MEG
under an Experimental Use Permit observed that clomazone can control weeds under cold growing
conditions without crop injury. Other herbicides that control watergrass typically experience a
reduction of efficacy or may cause injury to the rice when applied under cold growing conditions.
Since early spring weather can be variable in the Sacramento Valley, Cerano 5 MEG would offer
growers more flexibility in controlling early season weed infestations.

CONCLUSION

DPR evaluated the product label and scientific data submitted to support the registration of Cerano
5 MEG and found them acceptable to support conditional registration. The acute health risks to
humans from exposure to clomazone are minimal due in part to its low mammalian toxicity. The
precautionary and first aid statements on the product label, as well as the required PPE and other
protective measures mitigate potential health risks to persons who may be exposed to the pesticide.
If a risk assessment is conducted and DPR determines that exposure to clomazone may result in
unacceptable margins of exposure, further restrictions will be placed on the use of clomazone at that
time. The submitted data also indicate significant adverse environmental impacts are not expected
to occur from the use of Cerano 5 MEG. When used in accordance with label directions, the
product will be effective for its intended use. However, given the potential for phytotoxicity to
adjacent non-target sensitive plants, DPR is proposing a two-year conditional registration. The
registrant is required to implement a product stewardship program in 2003 and 2004 that includes:
(1) tracking Cerano 5 MEG sales; (2) visual assessment of crops adjacent to fields treated with
clomazone for off-site phytotoxicity; (3) reporting of phytotoxicity incidents to the local county
agricultural commissioner and DPR; (4) investigation of all off-site phytotoxicity incidents, should
any occur; and (5) providing DPR with a final report at the end of the 2003 use season. DPR will
make a final decision regarding the need for any additional data after reviewing the final report
from the 2003 use season.



