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Metolachlor
 is a broad-spectrum herbicide that inhibits seedling development.  This synthetic organic compound (SOC) is an odorless, white or tan liquid, that is used for general weed control for many agricultural crops --primarily corn, soybeans, and sorghum -- and also cotton, peanuts, pod crops, potatoes, safflowers, lawns, turf, trees, rights of way, and in forestry.  (USEPA 1995a)   (Novartis 1998)

 In 1995 and 1993, metolachlor was the second most commonly used conventional pesticide in the U.S.; in 1987, the chemical was the third most commonly used.    USEPA estimates that in 1995, 59 to 64 million pounds of the compound were applied.  In 1993, 60 to 65 million pounds were applied, and in 1987, 45 to 50 million pounds were applied.  (USEPA 2002c)  When applied to fields, recommended application levels of the chemical are 1.2 to 5 pounds per acre.  (USEPA 1995b)

Metolachlor was first registered with the U.S. Environmental Protection Agency (USEPA) in 1976. (USEPA 1994)   Until 1999, the chemical was manufactured exclusively by Syngenta Crop Protection (formerly Novartis Crop Protection Inc./ Ciba-Geigy Corp.).  Syngenta discontinued metolachlor in 1999, and replaced it with a reduced-risk herbicide, S-metolachlor, which is the form of metolachlor that is most effective in weed control.  S-metolachlor provides the same weed control in a more concentrated form-- requiring 35 percent less active ingredient. (O’Connell 1998)  Through the 2001 season, pesticide loading in the U.S. was reduced by approximately 60 million pounds, as herbicides containing metolachlor were replaced with S-metolachlor.  This reduction is the largest reduction of pesticide use in the U.S. to date.  (Syngenta Crop Protection 2002a)

Trade names for metolachlor include: Bicep, Codal, Cotoran multi, Dual, Milocep, On track 8e, Primagram, and Primextra.  (USEPA 1994)

The liquid concentrate is most commonly used, but granular formulations are also available.  Ground application is the method of choice for all sites, although aerial, irrigation, and chemigation applications are also permitted. (USEPA 1995a)   


Human Health Effects and Exposure

Metolachlor is slightly toxic when taken orally, inhaled, or through the skin. (USEPA 1995a)  USEPA classifies metolachlor in Group C, a possible human carcinogen, based on increased liver tumors in rats. (USEPA 2002)  USEPA and the World Health Organization (WHO) classify metolachlor as slightly hazardous.  (USEPA 1995b) (International Programme on Chemical Safety 2000-2002)  Research is continuing on mechanisms of human and animal toxicity.  (Coleman et al. 2000)

In 1995, USEPA decided that if herbicides containing metolachlor were used in the way that USEPA required, metolachlor generally would not pose unreasonable risks or adverse effects to humans or the environment.  (USEPA 1995a)  
People may be exposed to residues of metolachlor through food, but dietary risks appear to be minimal.  Workers handling metolachlor pesticides should follow safe handling practices to reduce their exposure.  (USEPA 1995a)  


In a survey of 856 Iowa municipal drinking-water supplies from 1986 to 1987, elevated levels of triazine herbicides, including metolachlor, may be significant predictors of southern Iowa community rates of low birth weights.  (Munger et al. 1997)  However, studies done on mice and rats did not result in detectable reproductive effects (or other negative health effects) when animals were given pesticides (including metolachlor) and fertilizers in water at levels up to 100-fold greater than the median concentration in groundwater supplies in Iowa and California. (Heindel et al. 1994)


Occurrence

Metolachlor appears to be moderately persistent to persistent (remaining unchanged in the environment).   (USEPA 1995a)  Metolachlor can degrade in soil and aquatic systems, and by exposure to sunlight and when metabolized by microorganisms.  (WHO 1996)  (Graham et al. 1999)  As of 1995, five major degradation products had been identified.  (USEPA 1995a)  Some degradation products are found in much higher concentrations in groundwater and surface water than the parent compound (metolachlor).  (Phillips et al. 1999) 

Applying metolachlor to fields where soils are permeable, particularly where the water table is shallow, may result in groundwater contamination. (Novartis 1998)  The compound can be mobile to highly mobile in different soils.  (USEPA 1995a)  Under laboratory conditions, metolachlor degradation products do not leach very much. (Fava et al. 2000)  

Metolachlor can contaminate surface water when ground spray drifts.  Metolachlor can runoff into surface water for several months after application, particularly when the herbicide is used on frequently flooded areas, and poorly draining or wet soils with readily visible slopes toward adjacent surface waters.  (Novartis 1998) 

In 1995, metolachlor was among the top five pesticides found in surface water in the mid-western Corn Belt. The chemical is detected in a high percentage of surface water samples collected from numerous locations within the Corn Belt for several months post-application.  Comparable levels are found in streams, rivers, and reservoirs. As of 1995, the compound had been detected in groundwater from 20 states.  (USEPA 1995a)  Metolachlor concentrations in raw and treated water should generally be comparable, because the primary treatment processes at most surface-water supply systems are not effective in removing metolachlor.   (USEPA 1995b)  

From 1993 to 1995, the U.S. Geological Survey (USGS) National Water Quality Assessment Program  (NAWQA) studied herbicides in 2,227 wells and springs across the U.S.  At the sites with detections, 98 percent were less than 1 (g/L.  Herbicides were detected more frequently near where they were used for agricultural and non-agricultural purposes.  (Barbash et al. 2001)   Low levels of metolachlor have been found in rainwater.  (Huskes and Levsen 1997)

In 1991 to 1997, metolachlor was one of the three most frequently detected pesticides in the lower Mississippi River. (Clark and Goolsby 2000)  In 1993, approximately 215 metric tons of metolachlor were discharged by the Mississippi River into the Gulf of Mexico.  Generally, the annual loads detected in the river were less than 1 percent of the amount applied annually in the Mississippi River drainage basin.  In addition, almost 80 percent of the annual herbicide load in the river occurred from May to August.

Treatment

Treatment information is limited in the public literature.  Because metolachlor is a synthetic organic compound, it is expected to be removed with granular activated carbon (GAC) or powdered activated carbon (PAC).  Reverse osmosis and nanofiltration are also likely to be effective.


In 2000, the USEPA Office of Pesticide Programs (OPP) and Office of Research and Development summarized drinking-water treatment processes thought to be most effective in removing pesticides.  (USEPA 2000)  The Agency found that coagulation-flocculation, sedimentation, and conventional filtration do not appear to facilitate pesticide removal and transformation.  Examples of metolachlor removal and/or transformation include: 56 percent removal using GAC, 11 percent using alum coagulation, 0 percent using softening/clarification, and 0 to 3 percent using chlorination.   Also, some treatment technologies may cause transformation products, such as pesticide disinfection by-products, which may be harmful, but not much is known at this time.

Regulation

USEPA has not set a national primary drinking water regulation for metolachlor.  In 1988, USEPA issued a Health Advisory (a non-enforceable standard) that recommends an oral reference dose (RfD) of 0.15 milligram/ kilogram/day (mg/kg/day) for metolachlor. An RfD estimates the amount of a contaminant (per kilogram of body weight) that people (including sensitive subgroups) could be ingest (from food and drinking water) daily for a lifetime without appreciable risk of adverse effects.  USEPA is considering a new RfD of 0.1 mg/kg/day.  (USEPA 2002a)  

The USEPA Office of Pesticide Programs (OPP) is working on a Tolerance Reassessment Eligibility Decision (TRED) for metolachlor, which is USEPA’s reassessment of the human-health exposure and risk from a chemical from food, drinking-water, and home-use sources.  The new TRED has been completed, and is expected to be published in the near future.  The TRED is expected to indicate that current labeled usages of metolachlor provide an adequate level of safety to the public.

Metolachlor is included on the USEPA Drinking Water Contaminant Candidate List (DWCCL) for possible regulation in drinking water.  USEPA believes that more health-effects research and occurrence data for metolachlor’s degradation products are needed before a regulatory determination can be made.   (USEPA 2002b)  USEPA does not intend to wait five years to make a regulatory decision about metolachlor; but will decide when the data become available.

If and when it is selected for regulation, a maximum contaminant level (MCL) would be set following SDWA-mandated deadlines.  USEPA would issue a proposed MCL, 24 months after the decision is made to regulate metolachlor.  A final MCL would be expected 18 months after proposal.  Compliance would be required three years after the final MCL is set, or five years if capital improvements are required.   Alternatively, USEPA could decide to regulate metolachlor separately from the DWCCL process.  If new data indicate that metolachlor poses an urgent threat to public health, USEPA could regulate metolachlor at any time by setting an interim MCL.

USEPA does not require routine monitoring for metolachlor at this time.  In order to detect metolachlor in water, samples should be taken and analyzed using gas chromatography (GC) following USEPA method 507.  This method should detect S- metolachlor as well. (Syngenta Crop Protection 2002b)  This test can cost approximately $160 per sample at a certified laboratory. (Evergreen 2002)
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� Metoloachlor’s chemical name is 2-chloro-N-(2-ethyl-6-methylphenyl)-N-(2-methoxy-1-methylethyl) acetamide.
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