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1. Title slide. A Summary of the Glyphosate Biomonitoring Results from the Farm Family Exposure Study. 

2. The study was conducted cooperatively by Monsanto Company, University of Minnesota, Emory University and the Exponent Corporation. It was funded through a research contract with the University of Minnesota and sponsored by Bayer, Dow, DuPont, FMC, Monsanto, Syngenta and the American Chemistry Council. The complete study is published in Environmental Health Perspectives (Volume 112, no. 3, March 2004).

3. The study involved 48 farmers who held private applicator licenses and their immediate families. Families were recruited at random by selecting state listings in South Carolina and Minnesota. From the farmers who agreed to participate, the following criteria had to be met: the farmer, spouse and at least one child, 4 – 18 years of age, had to live on the farm. They had to farm at least 10 acres within one mile of the residence to which they planned to apply glyphosate. All family members had to be willing to collect all urine voids for 5 consecutive days: the day before, the day of, and 3 days after the planned pesticide application. The farmer and spouse had to fill out pre- and poststudy questionnaires detailing family activities for the week before the study and the week of the study and agree to have their on-study pesticide application observed by trained field staff. Participating families were given $300 and pesticide used for the on-study application was reimbursed to a maximum of $1,000.
4. Glyphosate is the active ingredient in the commonly-applied herbicide sold under the trade name of Roundup and many others. Its use has been increasing and according to 1999 EPA data, it was second among pesticides in pounds applied in U.S. agriculture. It has low oral acute mammalian toxicity as observed in laboratory animals and no long-term health effects have been attributed to its use.
5. This shows some background facts of the families who participated in the study. The average age of the male applicator was 45 years while their spouse averaged 42 years. On average, the applicator had been using pesticides for 24 years. Almost half of the applicators and most of their spouses held additional jobs outside of the family farm. Seven each of the farmers and spouses were current cigarette smokers.

6. Some of the activities involving their pesticide application activities are shown here. First, 34 of the applicators had applied glyphosate within one week of the study day and 34 had applied glyphosate within three days of the study day. Twenty nine of the applicators applied pesticides with tractors that had enclosed cabs and in two instances their spouses had mixed pesticides within one week prior to the application day.
7. The study’s field observers noted the following concerning the applicators: rubber gloves were worn by 34 of the applicators, 29 did indeed use a tractor with an enclosed cab, 7 applicators had pesticide spills on the application day while mixing, 8 had spills occur during the application process, 15 were observed to have some skin contact with pesticides and 13 repaired equipment during the application.

8. Based on urine collection, glyphosate detection levels were determined prior to and the day of the application, one day, two days and three days following the application. Detections were reported for the farmer, his spouse and his children. As one may expect, detections were greatest on the day of the application and subsequently after, with the frequency of detection decreasing as more time elapsed following the application day. Interestingly, there were some detection observed in the urine of the spouses and children. This was attributed to most likely their being in the immediately vicinity of the mixing, loading and application operations. In many cases, spouses laundered the clothing worn by the applicator following the application. In a few incidents, several farmers reported that their children had assisted with the mixing and application processes.

9. The actual parts per billion and their ranges of urinary glyphosate levels are shown here. Levels tended to be greater where more acreage was treated and consequently more loads were mixed, loaded and applied.

10. Likewise, those who repaired equipment and had spills while mixing and during the application had higher levels of urinary glyphosate.

11. There were major differences in levels attributed to glove use and enclosed application equipment. There was an approximate six-fold increase in the level of concentration in those applicators who didn’t wear gloves during the process and a 3.5 fold increase if open-air equipment was used to make the application opposed to a closed cab.

12. Looking at differences strictly comparing glove use, the following was observed: a concentration of 26.0 ppb glyphosate was detected in those who did not wear gloves and repaired equipment during the operation opposed to only 2.4 ppb for those who also repaired equipment but did wear gloves. There was a tremendous difference in concentration levels of applicators who did not wear gloves compared to those who did if spills during the mixing (232.7 to 4.1 ppb) and application (153.6 to 3.6 ppb) of the pesticide occurred.
13. In conclusion, glove use was a major factor in protection from exposure. This has been well documented in the past and these results provide additional evidence. Most pesticide exposure incidents occur through dermal exposure further stressing the need for skin protection, particularly the hands and forearms. Also, if children and spouses had not been in the immediate area of the mixing and application sites, detections of urinary glyphosate may not have been seen. Although some of the detections may have appeared to be extremely high, particularly where glove-use was neglected, in all cases, these concentrations were still below reference doses for glyphosate according to EPA figures.

14. There were some limitations with this study that should be pointed out. First, the study evaluated only one application per family. In reality, a private farm applicator will make several, if not many, pesticide applications on his farm during the course of a cropping season. Secondly, the application equipment applying the pesticide in this study was strictly tractor and boom sprayers. Although these are commonly used in farm operations, there are also other types of application equipment used which means the data found in this study should not be used to assume similar exposure levels where such other equipment may be used. Third, participation in the study may have affected behaviors. Although field observers were instructed to not interfere with the application process and other activities on the farm, their presence may have had a behavioral influence. A final limitation that may be pointed out is that this study only evaluated glyphosate and concentrations of other pesticides used on farms should not be mistakenly assumed to have similar consequences. One may wonder the results of a study conducted in a similar fashion that would involve other pesticides commonly applied on farms. Many such pesticides would have LD50 values much lower than that of glyphosate, indicating greater acute toxicity.
15. Credits.


