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Drought conditions are serious or 
extreme in Oregon 
 
 



https://nbc16.com/news/local/even-if-we-got-some-rain-this-winter-were-going-to-see-some-trees-dying    Sept. 6, 2018 
 
 

https://nbc16.com/news/local/even-if-we-got-some-rain-this-winter-were-going-to-see-some-trees-dying




https://www.bendbulletin.com/localstate/6207843-151/hundreds-of-trees-accidentally-killed-by-pesticide 





2018 FINDINGS 
Over 89,000 pesticide 
applicators/spouses have participated 
in the 25-year study 
 
• From 1993 – 1997, 99% were 

farmers, and they averaged 11 
years of experience applying 
pesticides. 

• Their average age was 45 years. 

• From 2012 – 2015, their average 
age was 65 years.  

• About half had used pesticides in 
the last year. 

• Two-thirds still practice agricultural 
activities. 
 



2018 FINDINGS 

CONCLUSIONS: 
Our results in a male agricultural population 
suggest that exposure to carbofuran is positively 
associated with sleep apnea. 
 

Carbofuran uses were 
cancelled in 2009 



2018 FINDINGS 

CONCLUSIONS: 
We observed a strong positive association with 
the use of alachlor and laryngeal cancer…. Long-
term occupational exposure may be a risk factor 
for laryngeal cancer.  
 



2018 FINDINGS 

CONCLUSIONS: 
Our results suggest that long-term exposure to 
aldrin, pendimethalin and methyl bromide may 
alter thyroid function among male pesticide 
applicators. 



CONCLUSIONS: 
Several pesticides were associated with increased 
risk of hypothyroidism and hyperthyroidism, 
although some were associated with decreased 
risk. Some findings, particularly associations with 
fungicides, are consistent with results of prevalent 
diseases among spouses in the AHS. 
 



CONCLUSIONS: 
In this large, prospective cohort study, no association 
was apparent between glyphosate and any solid 
tumors or lymphoid malignancies overall, including 
NHL and its subtypes. 
 





Can it cause cancer? 

Can it cause 
cancer? 

What level of 
exposure is 
expected? 

Is that 
exposure level 
likely to result 

in cancer? 

= + 



CONCLUSIONS: 
The draft human health risk assessment concludes that 
glyphosate is not likely to be carcinogenic to humans. 







Glyphosate 
exposure 
quartiles 







The agency discovered that more than 
53 percent of samples had no 
detectable pesticide residues, and all 
the residues found in the corn and 
soybean samples were below the 
tolerance levels set by EPA.  
No amounts of glyphosate or 
glufosinate were found in milk or eggs. 



The research, published in the journal Proceedings of the 
National Academy of Sciences, finds that honeybees exposed 
to glyphosate, the active ingredient in the Monsanto weed killer, 
lose some of the beneficial bacteria in their guts, thereby 
becoming more susceptible to infection and death from harmful 
bacteria. 

http://www.pnas.org/content/early/2018/09/18/1803880115
http://www.pnas.org/content/early/2018/09/18/1803880115
https://www.cbsnews.com/news/glyphosate-roundup-chemical-found-in-childrens-breakfast-foods/
https://www.cbsnews.com/news/dewayne-johnson-monsanto-roundup-weed-killer-jury-award-today-2018-08-10/


Glypohsate 
concentrations in 

run-off are a 
million times 
smaller after 
real-world 

applications 



HOW TO WASH THE CLOTHING 
YOU BRING HOME? 

DO HIGH-EFFICIENCY WASHING MACHINES WORK AS 
WELL AS THE OLD-FASHIONED AGITATOR MACHINES? 

Thia Walker 
Colorado State University 



THE EPA LABEL REVIEW MANUAL STATES,  

“ALL END-USE OCCUPATIONAL USE PRODUCTS (WPS OR NON-WPS) NEED TO HAVE 
THE MINIMUM BASELINE LABEL-REQUIRED WORK CLOTHES FOR HANDLERS 
CONSISTING OF LONG-SLEEVED SHIRT, LONG PANTS, SOCKS AND SHOES. 

TECHNICALLY THESE WORK CLOTHES ITEMS ARE NOT CONSIDERED PPE, BUT THEY 
CAN BE REQUIRED ON LABELS (40 CFR 170.240 (B))” 

 

A REVIEW OF 1,868 LABELS EPA-REGISTERED PESTICIDE PRODUCTS,  

1,583 (84%) 

REQUIRED LONG-SLEEVED SHIRT AND LONG PANTS 

Shaw A., C. Harned. “Analysis of Personal Protective Equipment Requirements on Labels of Pesticides for 
Agricultural Use,” Journal of Pesticide Safety Education, Volume 15 (2013). Online: 
http://maxpond.ext.vt.edu/ojs2/index.php/jpse/article/view/70/79. 



OLD LAUNDRY RECOMMENDATIONS 
(BASED ON 1980’S- EARLY 1990’S RESEARCH) 

• DON’T PACK CLOTHES TOO TIGHTLY. 

• PREWASH OR PRESOAK USING HOT WATER,                                        
IF POSSIBLE. 

• USE LONGEST OR HEAVY DUTY WASH CYCLE, HIGHEST WATER LEVEL. 

• EXTRA RINSE USING HOT WATER, IF POSSIBLE. 

• USE HEAVY DUTY LIQUID DETERGENT. 

 



 

• COLORADO/WYOMING (WALKER, T. J. EDWARDS, 2014) 525 RESPONDENTS 

 78% REPORTED THEY HAD A PESTICIDE EXPOSURE: 57% FROM MIST, 53% DIRECT  

 40% WEAR COTTON, 43% WEAR COTTON/POLYESTER BLENDS 

 74% LAUNDER AFTER USE,  36% LAUNDER ONCE A WEEK 

 91% LAUNDER AT HOME, 22% OF THEM NOT SEPARATE FROM OTHER CLOTHES 

 51% USE AGITATOR,  13% TOP-LOAD HE, 36% FRONT-LOAD HE 

 

• MULTI-STATE (SHAW, A., C. BLACK, K. SCHAEFER, L. BLECKER, T. WALKER, A. BROWN, 2018) 

 78% WASH AT HOME, 15% AT WORK 

 43% USE AGITATOR, 27% USE TOP- LOAD  HE AND 30% USE FRONT-LOAD HE 



Provides information on handling 
& washing contaminated clothing. 
And recognized:  
• Laundry detergents have 

changed 
• Lack of information on efficacy 

of front- or top-load HE 
machines 

• Mandated energy saving 
settings (cold water rinses, 
water saving settings) 

• Lack of information on synthetic 
or ‘breathable’ fabrics 



DOES TYPE OF MACHINE MATTER? 

• USES 34-49 GAL H20 

• USE ANY TYPE OF SOAP 

• BETTER CONTROL OVER H20 
TEMPS AND H20 LEVELS  

Agitator High Efficiency 

Jacobsen, R.L. 1999. Low water Laundering. Journal of Surfactants & Detergents. 2(4):559-562 

 



DOES TYPE OF MACHINE MATTER? 

• USES 15-32 GAL H20                  
REQUIRES LOW SUDSING SOAP 

• LOWER WASHING TEMPS –WATER 
COOLS AS IT ENTERS 

• HIGH CLOTHES:WATER RATIO – MEANS 
HIGHER CONCENTRATION OF THINGS 
LIKE DYE (OR PESTICIDES) TO TRANSFER 
TO OTHER CLOTHES 
 

Agitator 

Jacobsen, R.L. 1999. Low water Laundering. Journal of Surfactants & Detergents. 2(4):559-562 

High-Efficiency (HE) 

 



GRANT FROM SYNGENTA 

• FUNDED BY SYNGENTA THROUGH A 2016 NATIONAL STAKEHOLDER 
TEAM FOR PESTICIDE SAFETY EDUCATION PROGRAM FUNDING GRANT 
(~$105K) 

• TO COMPARE HIGH EFFICIENCY (HE) WASHERS AND ‘OLD-FASHIONED’ 
AGITATOR (AG) WASHERS 

• USING 3 PESTICIDES  AT 2 RATES (1X AND 9X) 

• 2,4-D     

• CARBARYL    

• PERMETHRIN   

USE DIFFERENT TYPES OF CLOTHING       



COMPARISONS WE WANTED TO MAKE 

• EFFECTIVENESS OF AGITATOR VS HE WASHERS . 

• WASH TEMPERATURES. 

• CLOTHING TYPES. 

• TRANSFERENCE TO OTHER CLOTHING? 

• PESTICIDE REMOVAL FROM CLOTHING IN WASH/RINSE WATER. 

• WHETHER RESIDUES REMAIN IN WASHERS / DRYERS AFTER 
WASHING AND DRYING. 

• MACHINE DRYING VS LINE DRYING 
 

 



CARBARYL 4L 

LABELED FOR USE ON CEREAL GRAIN CROPS, FORAGE CROPS, 
VEGETABLES, ROOT AND TUBER CROPS, SMALL FRUITS AND BERRIES, 
TREE FRUIT AND NUT CROPS, FOREST AREAS AND RANGELAND, TURF 
AND ORNAMENTAL  



PERMETHRIN – PERM-UP 3.2 EC 

LABELED SITES INCLUDE VEGETABLE 
CROPS, TREE FRUIT AND NUT CROPS, 
ALFALFA, CORN, MUSHROOMS, 
SOYBEANS, LAWN AND ORNAMENTAL 
USES, PREMISE SPRAYS AND TREATMENT 
OF PRECONSTRUCTION LUMBER AND 
LOGS 

 
Lepidopterans, thrips, true bugs, 
leafminers , weevils, some borers, fleas, 
aphids, ants, Japanese beetle, etc. 



SHREDDER 2,4-D LV4 (ESTER) 

LABELED FOR USE IN CORN, SOYBEAN (PREPLANT ONLY), GRAIN 
SORGHUM, SMALL GRAINS, FALLOW, CRP, NON-CROP, TURF AND 
ORNAMENTAL SITES 

 



PESTICIDE RATES 
• 1X TO REPRESENT A SINGLE APPLICATION AT MAX RATE. 

• 9X TO REPRESENT MULTIPLE APPLICATIONS OR A SPILL OF 
DILUTED SPRAY. 

100% Cotton long-sleeved Work Shirt 

100% Cotton Jeans 

50% Cotton 50% Poly long-sleeved T-Shirt 

100% Cotton long-sleeved T-Shirt 

100% Cotton Onesie 

CLOTHING TYPES 



FABRIC DETAILS 

• 100% COTTON LONG-SLEEVED WORK SHIRT 

• 100% COTTON JEANS 

• 50% COTTON 50% POLY LONG-SLEEVED T-SHIRT 

• 100% COTTON LONG-SLEEVED T-SHIRT 

• 100% COTTON ONESIE 

Clothing 
Article

Test 
Sample 
Wt (g)

 Article 
Wt 

(oz/yd)

Threads 
per inch 

(TPI)
Workshirt 2.591 7.4 176

Jeans 4.758 13.5 99
5050 T 2.203 6.3 40
100 T 2.054 5.8 40
Onsie 1.694 4.8 40



OUR WASHERS 

• AGITATOR WASHER 

• 34.1 GAL USED 

• 24.6 GAL COLD WATER 

•   9.5 GAL HOT WATER 

• HIGH EFFICIENCY WASHER 

• 14.2 GAL WATER USED 

• 11.9 GAL COLD 

•   2.3 GAL HOT 



CHOOSING THE DETERGENT 

Consumer Reports: Laundry Detergent Ratings 
7/26/2016 

Rank Laundry detergent for HE and standard washers price/oz

Overall 
Score 

(0-100) Type
1 Persil ProClean Power Liquid 2 in 1 $0.25 85 Liquid
2 Tide Plus Ultra Stain Release $0.25 81 Liquid
3 Tide HE Plus Bleach Alternative $0.23 81 Powder
4 Persil ProClean Power Liquid   $0.20 74 Liquid
5 Members Mark Ultimate Clean (Sam's Club) $0.12 74 Liquid



WASHING CYCLES USED 

AGITATOR WASHER  

• SUPER, HOT, HEAVY SOIL 

• 95 ML PERSIL 

HIGH EFFICIENCY WASHER 

• PRE-WASH 

• WHITES, HEAVY SOIL, HOT 
WATER 

• EXTRA RINSE 

• 95 ML PERSIL 

Each machine was ‘cleaned’ after the wash cycle by running an 
empty load using detergent and ½ cup of bleach  



WHAT IS THE DEFINITION AND REALITY OF A HOT 
WASH CYCLE? 



DRYING METHODS 

MACHINE DRYING  

• HIGH HEAT. 

• 40 MINUTES OR UNTIL DRY. 

• DRYER SWABBED AFTER CYCLE. 

LINE DRYING 

• DRIED FOR SAME AMOUNT OF TIME AS 
DRYER SAMPLE. 









ALLOWABLE 2,4-D RESIDUE IN SELECTED FOODS 

5 PPM ASPARAGUS 

0.5 PPM CRANBERRIES 

0.05 PPM GRAPES 





















SUMMARY 

• CARBARYL, PERMETHRIN & 2,4-D   

• BOTH MACHINES ARE EFFECTIVE BUT EFFICACY DEPENDS ON FABRIC 

• CARBARYL, PERMETHRIN & 2,4-D 

• IF PRESENT, WASH/BLEACH CYCLE REMOVED MORE RESIDUES FROM 
THE WASHER DRUM. 

• 2,4-D :  DRYING HELPS BREAK DOWN RESIDUES REMAINING AFTER 
WASHING, BUT SIGNIFICANT DIFFERENCES EXIST BASED ON METHOD! 
(GREATER CONCENTRATION DETECTED IN UV?). 

• TRANSFERENCE OF PESTICIDES TO OTHER CLOTHING DID OCCUR FOR 
ALL RATES OF PERMETHRIN AND 2,4-D AND 9X RATE OF CARBARYL! 



GENERAL RECOMMENDATIONS  

• BOTH MACHINES ARE EFFECTIVE (HEAVY DUTY, HOT/LOTS OF WATER) 

• WASH CONTAMINATED CLOTHING AS SOON AS POSSIBLE. 

• RUN A ‘CLEANING CYCLE’ BEFORE USING THE WASHING MACHINE FOR 
OTHER CLOTHING. 

• DO NOT WASH PESTICIDE-CONTAMINATED CLOTHING WITH ANY 
OTHER CLOTHING!! 



RECOMMENDATIONS – BASED ON 9X 

• IF YOU SPILL ON CLOTHING, REMOVE CLOTHING IMMEDIATELY AND 
DISCARD! PESTICIDE STILL REMAINS AFTER WASHING. 

• IF MAKING MULTIPLE APPLICATIONS IN ONE DAY, CONSIDER 
WEARING ADDITIONAL PROTECTIVE CLOTHING (9X)  

• WATER PROOF RAIN PANTS 

• CHEMICAL RESISTANT CHAPS 

• TYVEK 
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