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Pesticides and Medical Marijuana 

 A registered dispensary or primary caregiver 
may not use a pesticide on marijuana except:  
 a pesticide that is used consistent with federal 

labeling requirements,  
 is registered by the Maine Board of Pesticides 

Control, and  
 is used consistent with best management practices 

approved by the Commissioner of Agriculture, 
Conservation and Forestry.  



Licensing & Training Required 
 A registered dispensary or primary 

caregiver may not use a pesticide 
unless at least one employee involved 
in the application of the pesticide is 
certified and licensed as an 
Agricultural Basic Pesticide 
Applicator, and 

 All other employees who have direct 
contact with treated plants or apply 
pesticides must be trained according 
to the EPA Worker Protection 
Standard. 
 



What types of pesticide uses 
require the Ag Basic license 
 Use of general-use pesticides to 

produce plants or plant products 
intended for human consumption 
as food, where the person 
applying the pesticides or the 
employer of the person applying 
the pesticides derives $1,000 or 
more in annual gross income from 
the sale of those commodities 
 

 Food production applications 
include - Seed treatment through 
post harvest treatment or washing 
with disinfectants prior to sale 



What is a pesticide? 
 Any substance or mixture of substances 

intended for: 
 
– preventing, 
– destroying, 
– repelling, or 
– mitigating 

any pest 
 

 Or, any plant regulator, defoliant or desiccant. 
– Does not include fertilizers or nutrients 
– Does not include beneficial organisms 
– Does not include traps or mechanical means 



What is a pest? 

 Bacteria, viruses  
(germs) 

 Fungi, plant diseases 
 Weeds 
 Insects, mites, etc. 
 Birds 
 Deer, rodents, etc. 



These are pesticides 

 Disinfectants (peroxides & bleaches)  
 

 Herbicides & 
Growth Regulators 
   

 Rat & mouse baits  
 

 Fungicides    
 No endorsement intended or implied 



These are pesticides 

 Insecticides  
    
 

 Botanicals  
 
 

 Biological controls  

No endorsement intended or implied 



These are pesticides 

 Deer and rabbit 
repellents 
 
 

 Insect repellents 
 
 

No endorsement intended or implied 



These are pesticides too 
 Plant incorporated protectants 

– Bt corn has one or more Bacillus 
thuringiensis crystalline proteins 
engineered into it 

No endorsement intended or implied 



What about using products that are 
not labeled as pesticides? 
 Anyone applying 

products to 
commercial food 
crops that have not 
been properly 
evaluated runs the 
risk of a food safety 
incident, illegal 
residues, and an 
embargoed crop  

No endorsement intended or implied 



What about home remedies? 
 Home chemistry is not 

recommended by the 
BPC 
 

 Many of the materials 
used seem “safe” 
because we eat them 
or use them on our 
skin 
 

 Exposure routes may 
be different 
 

 What we eat may not 
be safe to breathe 

6. Eucalyptus oil 
A great natural pesticide for flies, bees and 
wasps. Simply sprinkle a few drops of 
eucalyptus oil where the insects are found. 
They will all be gone before you know it 

 

Examples 

Kidney failure more likely 



From Medline Plus – NLM NIH 

 Eucalyptus oil is UNSAFE when it is either taken by mouth or applied 
directly to the skin without first being diluted. Taking 3.5 mL of 
undiluted oil can be fatal. Signs of eucalyptus poisoning 
might include stomach pain and burning, dizziness, muscle weakness, 
small eye pupils, feelings of suffocation, and some others. Eucalyptus oil 
can also cause nausea, vomiting, and diarrhea. 
 
Pregnancy and breast-feeding: Eucalyptus seems to be safe for 
pregnant and breast-feeding women when used in food amounts. But 
don’t use eucalyptus oil. Not enough is known about safety 
during pregnancy or breast-feeding. 
 
Children: Eucalyptus oil is UNSAFE for children. It should not be 
taken by mouth or applied to the skin. Not much is known 
about the safety of using eucalyptus leaves in children. It’s best to avoid 
use in amounts larger than food amounts. 

http://www.nlm.nih.gov/medlineplus/druginfo/natural/700.html 



What products are NOT pesticides? 

 Insect parasitic nematodes 
 
 

 Rodent or insect traps 
 
 

 Beneficial insects or mites 

No endorsement intended or implied 



Acceptable Label Wording for Pesticides 
Not Prohibited on Marijuana 

 Acceptable wording, where the label says for use on: 
– Other plants/crops grown in greenhouses and nurseries 
– Flowering plants 
– Foliage (not foliage plants) 
– Potted plants 
– Plants grown in containers 
– Crops and other plants 

  
 Not broad enough, where the label only says:   

– use on vegetables, fruits, ornamental plants 
– lists of specific crops/plants 

 











What are the benefits? 

• Healthy saleable 
plants 

• Aesthetics 



What are the benefits? 

• Nuisance or public 
heath pest control 

• Bountiful harvest 

OH FOR CRYING OUT LOUD ETHEL, STOP SCREAMING, JUST HOW BIG CAN ONE GYPSY MOTH BE? 

BROWNTAIL MOTH DEER TICK 



Concerns with Pesticide Dependence 
Past, Present and Future 

 Pest resistance 
 Environmental persistence 
 Bioaccumulation:  when a 

chemical accumulates in 
animal tissues 

 Biomagnification:  when an 
organism accumulates 
residues at higher 
concentrations than the 
organisms they consume 

Colorado Potato Beetle 

http://pep.wsu.edu/hortsense/images/Large/coloradopotatobeetle.jpg


Concerns with Pesticide Dependence 
Past, Present and Future 

Misuse 
 

 Secondary pest 
outbreaks 
 

 Non-target/Beneficial 
organism effects 
 

 Pest Resurgence 





How are the risks determined? 



      
      =   X  

     

No endorsement intended or implied 

Toxicity Exposure 



LD50 and LC50 
 LD50 = the dose of a substance that kills 

50% of a population of test animals 
measured in milligrams of toxicant per 

kilogram of body weight (mg/kg) 

96 dead  
 12 dead 

Dose: 100 mg/kg      10 mg/kg     1 mg/kg  

50 dead 

LC50 = concentration of a substance in air, 
food or water that kills 50% of a test 
population, measured in parts per million 

 



LD50 and LC50 have limitations 
because… 

 they only measure death 
rates, not less serious 
acute effects 

 they do not translate 
directly to humans 

 they only measure effects 
of a single exposure, not 
multiple exposures 

 must also consider actual 
rates of application and the 
potential dose to which a 
person could be exposed 



One way to quickly assess the 
acute risk? 

Signal Words 
 

Danger 
 
Warning 
 
Caution 

No endorsement intended or implied 



What are the human risks? 

• Acute 
 
– Rash 
– Nausea 
– Eye ticks 
– Stomach cramps 
– Death 

• Chronic 
 
– Cancer 
– Birth defects 
– Allergies 
– Organ damage 
– Endocrine effects 
– Nerve disorders 



Long term or delayed health effects 



Pests can pose human risk too 



Risk vs. Risk 

• West Nile Virus & EEE 
 

• Malaria 
 

• Potato Late Blight 
Disease 
 

• Lyme Disease 

Courtesy of 
Kevin Byron 

deer tick larva 
deer tick nymphs 



All pesticides have risks!!! 

• Organic ≠ Safe 
 
 

• Synthetic ≠ Highly toxic 
 
 

• Natural ≠ Safe 

No endorsement intended or implied 



“All substances are 
poisons; there is none 
which is not a poison.  
The right DOSE 
differentiates a poison 
from a remedy.”  
–Paracelsus (1493-1541) 
 
Even too much water can kill 
– over 1.5 liters/hour 



Even natural or organic 
products can be toxic! 



What are the 
environmental risks? 

• Wildlife effects 
 

• Water contamination 
 

• Residues on food 



Always carefully read the 
precautionary statements & 

environmental hazards on the label 



Know the “fate” of the pesticide 
you apply – Read the label 

Some granular 
pesticides are very 
hazardous to birds 



Persistence and 
Resistance  

No endorsements intended or implied 



Reducing pest resistance 



Remember “Silent Spring” 

*Biomagnification of chlorinated 
hydrocarbons like DDT or Dieldrin 



Today’s wildlife concerns 
 Biomagnification is 

not a big issue any 
more 
– Fat soluble 

products were 
cancelled in the 
70’s 
 

 Pollinators are now 
a focus area 

http://www.extension.org/pages/24315/managed-pollinator-cap:-coordinated-agricultural-project 



Look for the bee icon on new labels 

∗ Products with acute or 
residual toxicity to 
pollinators will have the 
bee icon on their labels 
 

∗ The new warnings will be 
next to that icon 
 

∗ Includes all types of 
pesticides not just 
insecticides 

 



Protect Bees and Other Pollinators 
 Do not apply pollinator toxic pesticides 

if the crop is blooming or about to 
bloom or if plants are blooming in 
nearby areas 

Mow blooming weeds before 
treatments  

 Reduce drift 

 Apply early or late  
when most pollinators  
are not foraging 



Protect Bees and other 
Pollinators 

 Select pesticides least harmful 
to bees 
 Use low hazard formulations, 

avoid microencapsulated 
formulations, dusts and 
powders 

 Be especially careful with 
systemic insecticides 

 Check the label for toxicity 
 Spot treat if appropriate 

 Cooperate with beekeepers! 



Protect Beneficial Insects 
 Learn to recognize 

beneficial insects 

 Valuable allies in pest 
management 

Minimize insecticide 
usage 

 Use spot treatments 
with selective products 
when possible 

Photo Courtesy Vincent Hickey 



Pesticides Can Leach Into 
Groundwater 

More than two dozen pesticides have been 
detected in Maine groundwater 



Leaching 
Movement of pesticide by water 

downward through the soil 

Chemical characteristics  
that pose concern:  

high solubility,  

low adsorption,  

persistence 

Pesticide Movement: in Water 



Leaching depends on… 
 Geology – how permeable is 

the soil? 
 Soil texture and structure 

 Sandy: fast percolation, few 
binding sites 

 Silt, clay or organic matter: 
slower percolation and many 
binding sites 

 Depth to groundwater: shallow 
water tables pose a concern 

 Amount and timing of rainfall or 
irrigation 



Home pesticide use - Worst case 

Commodity 
Group 

 
Number of Samples 

Collected 

 

Number of Samples with 
Positive Detections 

 

Percent of Samples with 
Positive Detections 

 

Detections Above a Health 
Advisory 

 1994 

 
1999 

 
2005 

 
1994 

 
1999 

 
2005 

 
1994 

 
1999 

 
2005 

 
1994 

 
1999 

 
2005 

 Potatoes 

 
47 

 
100 

 
87 

 
8 

 
4 

 
1 

 
17% 

 
4% 

 
1% 

 
None 

 
None 

 
None 

 Corn 

 
49 

 
51 

 
28 

 
7 

 
0 

 
4 

 
14% 

 
0% 

 
14% 

 
None 

 
None 

 
None 

 Blueberries 

 
21 

 
22 

 
13 

 
15 

 
13 

 
7 

 
75% 

 
59% 

 
54% 

 
None 

 
None 

 
None 

 Small 
Grains 

 
3 

 
9 

 
17 

 
0 

 
0 

 
1 

 
0% 

 
0% 

 
6% 

 
None 

 
None 

 
None 

 Orchards 

 
1 

 
5 

 
3 

 
1 

 
0 

 
0 

 
100% 

 
0% 

 
0% 

 
One 

 
None 

 
None 

 Christmas 
Trees 

 
5 

 
4 

 
3 

 
0 

 
0 

 
0 

 
0% 

 
0% 

 
0% 

 
None 

 
None 

 
None 

 
Strawberries 

 
None 

 
3 

 
6 

 
--- 

 
0 

 
0 

 
--- 

 
0% 

 
0% 

 
--- 

 
None 

 
None 

 Totals: 

 
129 

 
194 

 
157 

 
31 

 
17 

 
13 

 
23.3% 

 
9.0% 

 
8.3% 

 
--- 

 
--- 

 
--- 

 

Groundwater monitoring results 1994 - 2005 

* 

*Homeowner application of diazinon to control ants – 10x over MCL 



Groundwater monitoring results 

• We sampled wells near 
blueberry fields in 2011 
– the number of wells 

with detections dropped 
to 38% 

– 2 different herbicides 
found 

• hexazinone 
• terbacil 



2014 – Initial results for GW samples 
(47 wells) 

Analyte 
Number of 

Samples 

Number of 
Samples with 

Detects 

Above Lifetime 
Health Advisory 

Level 

2,4-D 50 1 N 
Alachlor (ESA) 50 2 N 

Atrazine 50 6 Y* 
Deethyl atrazine  50 7 Y* 
Deethyl deisopropyl atrazine  50 1 Y* 
Deisopropryl-atrazine  50 2 Y* 
Bromocil 50 1 N 
Clothianidin 50 1 N 
Flumetsulam 50 1 N 
Hydroxy-atrazine (HA) 50 2 N 
Hexazinone 50 3 N 
Imazapyr 50 2 N 
Imidicloprid 50 7 N 
Mecoprop (MCPP) 50 1 N 
Metalaxyl (mefenoxam) 50 13 N 
Metolachlor 50 1 N 
Metolachlor ESA 50 14 N 
Metolachlor OA 50 3 N 
Oxamyl 50 2 N 
Prometon 50 3 N 
Simazine 50 1 N 
Terbacil 50 2 N 
Thiamethoxam 50 5 N 

* One well was over the 2 ppb Maine Exposure Guideline for Atrazine and 
it’s three metabolites combined. 



Pesticides Can Drift or Run Off 
Into Surface Waters 



The BPC has detected agricultural 
pesticides in surface waters 



Surface Water/sediment Sampling – Home, 
Lawn & Garden Pesticides 

– Pesticide residues detected in surface water 
 

• Diazinon up to (2.6 ppb)** 
• 2,4-D up to (36.4 ppb) 
• Dicamba up to (4.1 ppb) 
• MCPP up to (26 ppb) 
• MCPA up to (0.45 ppb) 
• Clopyralid up to (0.91 ppb) 
• Propiconazole up to (0.075 ppb) 
• Chlorothalonil up to (0.22 ppb) 
• Found Excess Nitrogen & Phosphorous in most 

samples 
 

– Pesticide residues detected in sediments 
 

• Bifenthrin up to (37 ppb) 
• Permethrin up to (47 ppb) 
• Cypermethrin up to (5 ppb) 

**Values in red exceed                         
Aquatic Life Criteria 



Prevent water contamination 
• Locate & stay away from wells 
• Stay away from ledge 
• Stay away from water 
• Do not apply to slopes near 

water 
• Do not apply before heavy 

rains 
• Spot applications 
• Store products over 

impervious floor 



Food Quality Protection Act (FQPA) 
 establishes food residue 

tolerances only when there is 
“reasonable certainty” of no harm 

 considers cumulative exposures 
 considers greater risks to infants 

and children  
 mandates the review of older 

pesticides under new standards – 
every 15 years 

 mandates testing for endocrine 
disruption 
• linked to sexual, behavioral, 

developmental, reproductive 
problems 



Pesticide residues are found on 
all types of food 
 Samples are randomly chosen near the 

point of consumption, and  
 reflect what is typically available to the 

consumer throughout the year  
 Samples are selected without regard to 

country of origin, variety, or organic 
labeling 



2011 USDA-PDP Sampling 
 USDA – PDP 2011 sampling 

shows that 99.73% of all 
samples are well below the 
tolerances set by EPA 
 

 In baby food no residues were 
found above the tolerance 
levels 
 

 399 (3.4%) of samples 
contained extremely low levels 
of pesticides for which there is 
no tolerance 
 

 “The data reported by PDP 
corroborate that residues 
found in fruits and vegetables 
are at levels that do not pose 
risk to consumers’ health” 

http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=stelprdc5102692 



PDP also detects pesticide residues 
on organic produce 
 According to the 2008 USDA 

Pesticide Data Program Report: 
– 43% of organic spinach samples were 

positive for spinosad  
(13 of 30 samples positive)  

 According to the 2010 and 2011 
USDA Pesticide Data Program 
Report: 
– 52% of organic baby food pear samples 

were positive for spinosad  
(16 of 31 samples) 2010 

– 49% of organic baby food pear samples 
were positive for spinosad  
(33 of 67 samples) 2011 

 2013 USDA PDP report 
– 92% of organic nectarine samples 

were positive for spinosad 
– (11 of 12 samples) 

 
 Spinosad is National Organic 

Program approved and is derived 
from a naturally occurring soil 
bacteria 

No endorsement intended or implied 



Pesticide Registration 
• All pesticides must be registered 

by both: 
 
–The EPA* 
 

–and 
 

–The BPC 
*Some “reduce risk” pesticides have been deregulated by the EPA 



EPA exempt pesticides 

 Some pesticides have 
been deregulated by 
EPA 
– Exempt from Federal 

registration 
– Must be registered by 

State of Maine 
– Exempt from toxicity 

testing and FQPA 
– NOT risk free 

Ingredients in some of 
these products: 

 Rosemary oil 

 Peppermint oil 

 Thyme oil 

 Clove oil 

 Wintergreen oil 

 Cinnamon oil 
No endorsement intended or implied 



What does registration mean? 
 Not a safety 

guarantee 
 Reasonable 

certainty of no 
harm, but not risk 
free 

 Must read and 
follow the label to 
manage the risk 



Pesticide Classifications 

• General Use – Lower risk, 
available over-the-counter 
 

• Restricted Use – Higher 
risk, only available at 
licensed dealerships for 
purchase by licensed 
applicators 
 

• Limited Use – Higher risk, 
only available by special 
permit 

No endorsement intended or implied 



Pesticide Registration - 
Pesticide Labeling 

• Labels are legal documents that provide 
directions for pesticide mixing, application, 
storage & disposal 
 

• Users must comply with all instructions on 
the pesticide label & labeling 
 

• FIFRA 2ee 



The key to proper use 
Read and follow the 

label & SDS 
Do your homework 
 If you are a 

commercial grower  
–only use products 

approved for 
agricultural use 

–do not use products 
designed for home 
garden or home 
owner use 

No endorsement intended or implied 



Read the label before… 

 Buying the pesticide 

 Storing the pesticide 

Mixing and applying 
the pesticide 

 Disposing of unused 
pesticide and empty 
containers 



Label “Rules of Thumb” 
 The site or crop must be 

stated on the label 
 The target pest does not 

need to be listed 
 Any application method 

may be used, unless 
prohibited by the label 

 Applications may be 
made at a rate less than 
that stated on the label, 
not more! 

 Tank mixtures are OK, 
unless the label says 
otherwise 

No endorsement intended or implied 



Labels of old 

No endorsements intended or implied 



More labels of old 

No endorsements intended or implied 



What do you think it was? 



Great directions! 
“Bug Death is a patented non-
poisonous powder, and is entirely 
different from anything that has 
ever been placed on the market, and 
overcomes all the objections to the 
deadly poisons that the farmers 
have been obliged to use in the 
past.  It is just as effectual as Paris 
Green and other dangerous insect 
powders.  It is sure death to the 
potato, squash and cucumber bugs, 
currant and tomato worms, also 
other plant and vine eating pests. 

The deadly effect on bugs will not 
always be as quick, but it is just as 
sure.  Contrary to the arsenic 
preparations, it is a benefit to the 
plant, and the more freely used the 
better the plant will thrive, and for 
potatoes when blight is prevalent, 
the extra yield will more than pay 
all expense of Bug Death.” Contained 5% lead oxide & 47% zinc oxide 



Jim Dill’s favorite 

No endorsements intended or implied 



Today’s label 

No endorsements intended or implied 



Time for label exercise 
 

Please find the DuPont Lannate LV label 



Lannate LV is a low risk pesticide. 

 True
 Fa

lse

0%0%

1. True 
2. False 



Danger – Poison = High Toxicity 
Page 1 



What should be done if 
someone swallows Lannate LV? 

 Call P
oiso

n Co...

 Give
 vict

im
 1 ...

 In
duce vomitin

...

 Check th
e la

be...

0% 0%0%0%

1. Call Poison Control 
2. Give victim 1 – 2 

glasses of water 
3. Induce vomiting 
4. Check the label for 

first aid instructions 



All the answers are correct 

Page 1 



The inert ingredients in Lannate 
LV are harmless. 

 True
 Fa

lse

0%0%

1. True 
2. False 



False – Contains methanol 

Page 1 



What PPE must be worn by a 
mixer in an enclosed area? 

 Lo
ng-s

leeved s..
.

 Chemica
l-r

esis
...

 So
cks

 and ch
em...

 Protecti
ve eye

...

 Chemica
l-r

esis
...

 Organic-
va

por ..
.

0% 0% 0%0%0%0%

1. Long-sleeved shirt & 
long pants 

2. Chemical-resistant 
gloves 

3. Socks and chemical-
resistant footwear 

4. Protective eyewear 
5. Chemical-resistant 

apron 
6. Organic-vapor 

removing respirator 



They must wear everything 
Page 2 



What PPE must be worn for 
early entry into a treated area? 

 Cove
ralls

 Chemica
l-r

esis
...

 Sh
oes p

lus s
oc..

.

 Protecti
ve eye

...

0% 0%0%0%

1. Coveralls 
2. Chemical-resistant 

gloves 
3. Shoes plus socks 
4. Protective 

eyewear 



All the 
answers are 
correct 

Page 3 



Lannate LV can be mixed with 
any other pesticide product. 

 True
 Fa

lse

0%0%

1. True 
2. False 



False – see compatibility page 4 
Page 4 



What is the last application days 
to harvest for potatoes? 

 1 day

 3 days

 6 days

 21 days

0% 0%0%0%

1. 1 day 
2. 3 days 
3. 6 days 
4. 21 days 



6 Days – see page 15 



It is appropriate to apply Lannate LV early in 
the morning when there is no wind and 
ground fog is present. 

 True
 Fa

lse

0%0%

1. True 
2. False 



False – temperature inversions 
prevent normal deposition of spray 

Page 7 



Lannate LV should be applied to 
tomatoes when they are in bloom. 

 True
 Fa

lse

0%0%

1. True 
2. False 



False – Lannate LV is highly 
toxic to bees 

Page 2 



What is the restricted entry interval 
for applications to tomatoes? 

 12 hours

 24 hours

 48 hours

 72 hours

0% 0%0%0%

1. 12 hours 
2. 24 hours 
3. 48 hours 
4. 72 hours 



48 Hours 

Page 17 



How many gallons of Lannate LV should be added 
to a 150 gallon tank to treat 8 acres of potatoes for 
aphids at the highest application rate? 

 1 gallo
n

 3 gallo
ns

 8 gallo
ns

 24 ga
llo

ns

0% 0%0%0%

1. 1 gallon 
2. 3 gallons 
3. 8 gallons 
4. 24 gallons 



3 pints/acre x 8 acres = 24 pints 
24 pints = 3 gallons 

Page 15 



What is the maximum amount of Lannate LV you 
may apply to 10 acres of pears for control of green 
fruitworm when you have already treated that crop 
of pears with Lannate LV twice? 

 10 pints

 15 pints

 30 pints

 0 pints

0% 0%0%0%

1. 10 pints 
2. 15 pints 
3. 30 pints 
4. 0 pints 



Maximum of 2 applications per 
crop  

Page 15 



It is okay to store Lannate LV over the 
winter in an unheated storage area. 

 True
 Fa

lse

0%0%

1. True 
2. False 



False – see page 18 



Pesticide Exposure 



Pesticide Exposure Deaths 

• Majority are 
suicides 
 

• Many happen 
when children 
get into 
improperly 
stored product 
 

• Very few 
occupational 

Pesticide exposure calls 2011- 2013 



Untrained use 
can lead to 
tragedy 



Paraquat Dichloride: 
One Sip Can Kill ! 



True Stories 
• In 2008, an 8-year old boy 

drank paraquat that had been 
put in a Dr. Pepper bottle, 
which he found on a window sill 
in the garage.   

• He died in the hospital 16 
days later.   

• His older brother had used the 
product on weeds around the 
house and put it in the bottle in 
the garage.   

• The older brother obtained the 
product from a family friend 
who was a Certified Private 
Applicator.  



U.S. & Maine Reported 
Poisonings & Exposures 

• Pesticides account for 10.3% 
of all reported poisonings in 
the USA in 2012 
 

• Insecticides, herbicides, 
fungicides, etc. accounted for 
3.3% (US) 
 

• Disinfectants & pool chemicals 
accounted for 7% (US) 
 

• 32% of those pesticide related 
poisonings were in children 
under 6 (Maine) 



Maine Reported Pesticide 
Poisonings & Exposures 

• In 2012, the NNE poison 
center reported an 
estimated 147 children 
under the age of six were 
involved in common 
household pesticide-
related poisonings or 
exposures in Maine, and 
 

• 1 major poisoning 
happened in a teen who 
was abused with a 
rodenticide 







In an emergency call for help and 
have a copy of the label handy 

Back of 
license 



MILD POISONING 
• Fatigue 
• Rashes 
• Headache 
• Dizziness 
• Blurred Vision 
• Excessive Sweating 
• Nausea and Vomiting 
• Stomach Cramps 
• Diarrhea 



Moderate Poisoning 
• Unable to Walk 
• Weakness 
• Chest Discomfort 
• Muscle Twitches 
• Constriction of 

Pupils 
 



Severe Poisoning 



Poisoning by 
Cholinesterase 

Inhibitors Influenza ? 
  Heat exhaustion ? 
Alcohol intoxication ? 
  Hangover ? 
   Exhaustion? 

 

OR 



Methods of Confirmation 

• Plasma and RBC 
cholinesterase 
activity 
 

• Urinary pesticide 
metabolites 

http://npic.orst.edu/mcapro/pesticidetesting.html 



For applicators who use 
organophosphates or carbamates 





Antidote for ChE inhibitors 



Hypersensitivity reactions 



Exposure Reduction 

• Avoidance 
• Personal 

protective 
equipment 

• Good hygiene 
• Worker 

monitoring 
• Follow label and 

regulations 



Prevent any direct human exposure 



Reduce exposure by using targeted 
materials 

• Enclosed baits & 
gels 
 
 

• Spot treatments 
 
 

• Broadcast 
treatments 
 

Best 

 
 

 

 

Worst 



Routes of Entry:  Skin (Dermal) 

97% of all body 
exposure during 
spraying is by 
skin contact! 



Different parts of the body vary in 
their ability to absorb pesticides. 

Forehead 36% 

Back of Hand 21% 

Scalp 32% 

Forearm 9% 
Ear Canal 40% 

Palm 12% 

Ball of Foot 13% 

Abdomen 18% 

Genital Area 100% 
Percent Dose 

Absorbed 
Chemical -parathion 

Maibach 1974 

Armpit 64% 



Greater dermal absorption 
Warm, moist areas:  groin, armpits, head, 

neck 
 Cuts, abrasions, and rashes 
 Pesticide formulations affect absorption 

Most 
absorbed 

Least 
absorbed 



Please choose the two pesticide formulation 
types with the lowest exposure potential 

 G
ran

ular
3 -

 15
...

 R
ea

dy t
o U

se
 B

...

 D
ust5

 - 1
0%

 A
ero

so
l1 

-   
5..

.

 W
ett

ab
le 

Powde..
.

 Liqu
id 

Conce
nt.

..

17% 17% 17%17%17%17%

Formulation Type Percent Active Ingredient 

1. Granular     3 - 15% 
2. Ready to Use Baits, Gels or Liquids 1 - 15% 
3. Dust     5 - 10% 
4. Aerosol     1 -   5% 
5. Wettable Powder   50 - 85% 
6. Liquid Concentrate   40 - 90% 



      
      =   X  

     

No endorsement intended or implied 

Toxicity Exposure 



How is risk reduced? 



It’s not just recommended it’s 
required! 



Cotton, Denim, Leather: 
Not recommended for most pesticide 

applications! 





What’s wrong with this picture? 

















Fit check before each use! 

 Positive pressure check:   
Put hand over exhalation valve and exhale 
gently.  If there is pressure in the mask, it’s 
a good fit 



Fit check before each use! 

 Negative pressure check:  
Cover cartridges with 
hands, inhale gently, and 
hold breath for 10 
seconds.  If the facepiece 
exhibits no leakage, the 
respirator fits properly 

 Facial hair does not allow 
a respirator to seal! 













Limitations of Personal  
Protective Gear 

• Must be kept clean 
• Respirator pads 

changed according to 
manufacturers 
directions 

• Rubber suits:  heat 
exhaustion 

• Not adequate against 
individual sensitivities 

• Fumigant gases 
penetrate rubber 



Methyl Bromide 









Always wash contaminated 
clothing separate 



 Use hot or warm water and heavy-duty 
liquid detergent for ECs 

 Use 2 cycles for moderate to heavy 
contamination 

 Rinse the washer with an “empty load” 

Laundering Pesticide 
Contaminated Clothing 

2 Heavy  
Duty 



Line dry washed PPE 



What are the Laws? 

• Federal EPA –  
–FIFRA, FFDCA, 

FQPA, PRIA   
–Regulations (WPS, 

Certification, etc.) 

 
 



Federal regulation - Worker Protection 
Standards required by the label 



Worker Protection 
Standard for 
Agricultural 
Pesticides 
An Overview 



Protects Workers and 
Handlers 



Commercial and 
Research Production 
of Agricultural Plants  



Farms 

Nurseries 

Forests 

Greenhouses 





Agricultural Workers 
• do hand labor, such as weeding, planting, 

cultivating, harvesting 
 
• do related tasks,  
   such as moving  
   or operating  
   irrigation  
   equipment 



Pesticide Handlers 
• Mix, load or apply  
 pesticides 
• Any tasks involving  
 direct contact with  
 pesticides  



Responsibility for WPS 
Compliance 

• Employer bears  
primary responsibility 
 
• Labor contractors  
are jointly responsible 



Some WPS protections 
are for: 

Pesticide 
Handlers 

Both 

Agricultural  
Workers 



Protections for 
Workers and Handlers 

  Central location information 



Display information at a 
place where workers and 

handlers are able to see it. 



• Specific information about 
recent applications 

• Pesticide safety poster 
• Emergency information 

 



Protections for 
Workers and Handlers 

 Central location information 
 Pesticide safety training 



Present the training 
orally or use an  
audiovisual  
program 



Use EPA approved 
training materials  



 Present training so                                      
employees understand it 
 
 

  Respond to questions 



Protections for 
Workers and Handlers 

 
 Central location information 
 Pesticide safety training 
 Emergency assistance 



Provide transportation to 
an emergency medical 
facility 



Provide information to 
employee or medical staff 



Protections for 
Workers and Handlers  
 Central location information 
 Pesticide safety training 
 Emergency assistance 
 Decontamination materials 



Water, soap and 
single use towels for 

workers 



Plus clean coverall for 
Handlers 



Locate  within ¼ mile of 
workers and handlers. 



Some WPS protections 
are only for: 

 
Agricultural 
Workers 



Protections for   
Agricultural                           

 
  Notify about applications  

Workers 



Oral warnings 



Posted warnings 



Warning signs required 
in greenhouses 



Put signs where workers 
enter treated areas 



  No more than 24 
 hours before the 
 application. 
  During the entire 
 restricted-entry 
 interval. 
  No more than 3 
 days beyond the 
 restricted-entry 
 interval. 

 
 

Post warning signs 



Protections for 
Agricultural Workers  

 
 Notify about applications 
 Protect during applications 



Only trained and 
protected handlers 
may be in area during 
application 



Protections for 
Agricultural Workers  

 
 Notify about applications 
 Protect during applications 
 Observe REI 



Some WPS protections 
are only for: 

 
Pesticide 
Handlers 



Protections for Pesticide 

 Provide Personal Protective Equip. 

Handlers 





Be sure PPE is used 



Make sure PPE is cleaned 
and maintained. 



Take steps to prevent  
heat illness. 



Provide handlers clean 
place to store personal 
clothing and to put on or 
remove their PPE. 



Do not allow 
contaminated PPE to go 
home with handler. 



Protections for Pesticide 
Handlers    
 Provide Personal Protective Equip. 

 Only trained, equipped handlers 
 present during application 
 



Protections for Pesticide 
Handlers    
 Provide Personal Protective Equip. 

 Only trained, equipped handlers 
 present during application 

 Monitor handlers in hazardous 
 situations 



Every two hours when 
skull and  
cross bones  
on label 



Constant monitoring of 
handler working 
with fumigant  
in greenhouse 



Protections for Pesticide 
Handlers    
 Provide Personal Protective Equip. 

 Only trained, equipped handlers 
 present during application 

 Monitor handlers in hazardous 
 situations 

 Give handlers specific instructions 



Tell or have handlers read 
information on label 



Be sure handlers have 
access to the label 



Train handlers in use of 
application equipment 



Protections for Pesticide 
Handlers    
 Provide Personal Protective Equip. 

 Only trained, equipped handlers 
 present during application 

 Monitor handlers in hazardous 
 situations 

 Give handlers specific instructions 

 Protect against equipment hazards 



Inspect equipment and 
repair as necessary 



Same? 



Commercial handlers must 
provide information so 
the grower can protect 
workers. 



Inform grower: 
• when application will take place 
• REI 
• name of pesticide 
• if treated area  
 posting is required 
• other label safety  
 information 

 



Growers inform 
commercial handler of 
pesticide applications 



Owner and immediate 
family are exempt from 
some WPS requirements 



What are the Laws? 

• State BPC – Title 7 & 
Title 22 + Regulations 
 

• Maine as most states 
has stricter regulations 
than Federal EPA 
 

 
 



Who is on the Board of Pesticides Control? 

 2 general public members (Deven 
Morrill & Curtis Bohlen) 

 1 medical doctor  (Carol Eckert) 
 1 IPM Specialist from U-Maine (John 

Jemison) 
 1 forestry specialist (Clark Granger) 
 1 commercial applicator (Richard 

Stevenson) 
 1 private applicator (grower) (Bruce 

Flewelling) 
 



Drift reduction is very important! 



The Larger the Spray 
Droplet Size 

 
 
 

The Less Distance the 
Droplet Drifts 

Equipment Set Up: Droplet Size 





When can a temperature 
inversion occur? 

 Can occur anytime 
 Usually develops at 

dusk 
 May continue through 

night 
 Breaks up when ground 

warms up in morning 
 Do not apply when 

winds are less than 2 
mph 



Drift Regulations 
• Only applies to outdoor 

powered applications 
 

• Requires applicators to 
minimize drift to the 
maximum extent 
practicable 
 

• But, drift can be a 
problem with any type 
of application 
– Even granular or non-

powered sprays 



Major Elements of the Drift 
Regulations 

• Applicator must first 
identify and record 
sensitive areas 

• Applicators must 
calibrate equipment 
and make record of it 
in their log books 

• Special restrictions on 
aerial applications 

• Residue standard 
• Standards of harm 
• Enforcement 

considerations 



Sensitive Areas 
• Before application you must 

identify and record all 
sensitive areas within 500 
feet of the target site edge 
 

• Sensitive areas include: 
– Homes, businesses and 

associated grounds 
– Athletic fields 
– Recreational areas 
– Crop or livestock areas 
– Water bodies, wetlands, etc. 
– Sensitive areas likely to be 

occupied (SALOs) 



Note houses on north side of Center Road 

Record of Sensitive Areas 

Note stream on south side of potato field 

Potatoes 

Center Road 

N 
Neighbor’s 
Oats 

Fi
el

d 
R

oa
d 

Note oat field on west side of Field Road 



Standards for aerial application 
• Standards for aerial 

application 
– Positive site ID (GPS or visible 

site markings) 

– Must make a site plan 
prior to spraying within 
1000 feet of a SALO 

– Pre-flight application 
checklist required when 
spraying within 1000 feet 
of a SALO 

– Buffer zones should be 
used adjacent to SALOs 

– Wind restrictions next to 
SALOs (2 – 10 mph) 



Residue Standard 
• Prima facie evidence of violation 

– 1% or greater residue on 
SALOs 

• Standards of harm 
– Drift onto organic or 

conventional crops 
– Residues detected on persons 

or vehicles using public roads 
– Documented human illness from 

drift 
• Enforcement considerations 

– Standard of care exercised 
– Degree of harm 
– Risk of adverse effects from the 

pesticide used 



Must not spray when the 
wind exceeds 15 mph 

• Ideal application conditions are between 2 
& 10 mph with no temperature inversion 



Notification requirements 
• For any outdoor ground application, 

neighbors may request to be notified 
of applications within 500 feet of a 
sensitive area on their property 
 

• For any outdoor aerial application, 
neighbors may request to be notified 
of applications within 1000 feet of a 
sensitive area on their property 
 

• For non-agricultural applications, 
anyone can pay a $20 (fee can be 
waived) to be listed on a notification 
registry that triggers automatic notice 
of applications within 250 feet of the 
listed property 

http://www.maine.gov/dacf/php/pesticides/public/notification.shtml 



Notification requirements 
• For any outdoor lawn, 

ornamental or structural 
perimeter application… 
 

• The applicator must post 
a 5” x 4” sign in areas 
where people could enter 
the treated area prior to 
application and it should 
stay up 48 hours after 
application 



Spraying too close to water & 
wetlands is prohibited 
• Broadcast 

application of 
pesticides is not 
allowed within 
25 feet of the 
high water mark 



Mixing & Loading Rules 
• No mixing or loading 

within 50 feet of high 
water mark 
 

• Water transfer pumps 
must not be 
contaminated with 
pesticides 
 

• Must be anti-siphon 
device on all water 
pumps 



Water Quality Protection Rules 

• Pesticide containers 
must be fastened 
securely to vehicles 
 

• Spills must be cleaned 
up immediately and 
contaminated soils 
must be removed and 
disposed properly 









Storage 

• Buy only what you need 
 

• Lock them up 
 

• Keep in original 
containers  
 

• Never store in 
basement! 
 



Some pesticides are flammable or 
explosive 

















Do not contaminate water when cleaning 
equipment or when disposing of wastes. 



Spills 



Spill Procedures 
• Protect yourself 
• Attend to the injured 
• Contain the spill 
• Call the BPC & DEP 
• Absorb standing liquid 
• Clean up contaminated 

soil and absorbents 
• Dispose of wastes 

properly 















Pesticide Container Dump in the 
1980’s 















Containers must be properly 
rinsed 

• Triple rinse or pressure 
rinse containers 
 

• Always add the rinsate 
to the spray mixture 
 

• Never pour rinsate on 
the ground or down a 
drain 



Or better yet, recycle them 



Disposal 
• Follow label 

 
• Rinse containers 

 
• Apply extra mix to 

labeled site 
 

• Call BPC about 
obsolete pesticides 
 No endorsements intended or implied 









Burning pesticide containers is 
illegal 



Burying pesticide containers is 
also illegal 



Certification & Licensing 

• You must become 
certified to be eligible for 
a license 
 

• Certification = passing 
exams 
– Core exam 
– Commodity exam 

 
• Must score at least 80% 



Who needs an Ag Basic 
license? 

• Agricultural Basic 
– Growers who use 

only general-use (over-
the-counter) EPA 
registered pesticides 
and annually sell more 
than $1,000 of plant or 
plant products intended 
for human consumption. 



How do you comply? 
 Must pass the written, closed-book core 

exam (80% passing grade) 
 The core exam is based on the 

Pesticide Education  
Manual available from the  
Cooperative Extension,  
Pest Management Office 
– 800-287-0279 
– donald.barry@maine.edu 



How do you comply? 

 Exams are given at BPC office or at 
County Cooperative Extension Offices 
– Must call BPC office 207-287-2731 to 

arrange for exam 
 

 After passing exam must apply for the 
Agricultural Basic pesticide applicator 
license 
– $15.00 fee for up to three year license 



Expiration and recertification 
 License expires on October 31st of the third 

year after issuance 
 

 Ag Basic licensees must earn credits over their 
certification period in order to be eligible for 
license renewal 
– Ag Basic applicators must attend 3 hours of 

training over a 3 year period 
– Excess credits are not carried over into the next 

certification period 
– If they do not earn the required 3 credits, Ag Basic 

applicators must retake the exams to renew their 
license 
 



When is a private applicator 
license required? 
 Growers that want 

to purchase or use 
“restricted” 
products must 
have a private 
applicator license 
 

 Restrictions may 
be federal or state 
 No endorsement intended or implied 

State Restricted Products 

Federal Restricted Product 



Who needs a Private Applicator 
license? 

 Growers who want to 
purchase or use 
restricted or limited use 
pesticides 
– To grow a commodity 
– On their own property, or 
– Property they lease 



These are all private applicators 



Private applicator certification & 
licensing 
 Must pass the written, closed-book core 

exam and a commodity exam (80% 
passing grade) 

 The commodity exams are based on 
manuals available from the  
Cooperative Extension,  
Pest Management Office 
– 800-287-0279 
– donald.barry@maine.edu 



Some commodity exam manuals 



How do you comply? 

 Exams are given at BPC office or at 
County Cooperative Extension Offices 
– Must call BPC office 207-287-2731 to 

arrange for exam 
 

 After passing exams must apply for the 
Private pesticide applicator license 
– $15.00 fee for up to three year license 



Expiration and recertification 
 License expires on October 31st of the third 

year after issuance 
 

 Licensees must earn credits over their 
certification period in order to be eligible for 
license renewal 
– Private applicators must attend 6 hours of training 

over a 3 year period 
– Excess credits are not carried over into the next 

certification period 
– If they do not earn the required 6 credits, private 

applicators must retake the exams to renew their 
license 
 



Who needs a commercial 
license? 

• Anyone who applies any 
pesticide… 
– For any type of 

compensation 
– In areas open to the public 
– As a government employee 
– Also includes application of 

restricted or limited use 
pesticides for other than 
agricultural purposes (e.g., 
termite control) 



Pesticide Record Keeping 
Requirements 

• All Commercial Agricultural 
Producers must keep records 
of all pesticide applications 
 

• Commercial Agricultural 
Producer = Anyone who tries 
to make money producing 
plants, animals or animal 
products 



All Pesticide Applications? 
• General, restricted & limited use 

pesticides 
• Powered & non-powered 

applications 
• Granulars, liquids, foggers & 

aerosols 
• Biological & organic pesticides 
• All application sites – crops, 

animals & buildings 
• Indoor & outdoor application sites 

 
If it is applied to control a “pest” and 
you use it in your business, You 
Must Keep a Record 

No endorsement intended or implied 



Why keep records 

• Helps with legal disputes 
 

• Helps prevent duplication 
of errors 
 

• Helps the applicator zero 
in on success 
 

• Helps with planning for 
pesticide purchases 



What must be recorded? 



What must be recorded? 
• Application records must 

be kept on file for two 
years 
 

• Records must be 
available for inspection 
upon request 
 

• No reports are required to 
be sent to the BPC by 
private growers 



Critical Pesticide Control Area Law 

• The Board may 
restrict or prohibit 
pesticide use in 
designated areas 
– Persons may 

petition the Board 
– Requires medical 

or ecological proof 
of need 



Other Laws to Consider 

• Attractive nuisance law 
• Community Right-to-Know 
• Transportation Laws 
• Hazardous Waste Laws 
• Labor Laws (OSHA Hazard 

Communication Standard) 
– http://www.state.me.us/labor/bls/hazcomp

rogram.htm 



Pesticide Fires 
• Invite your local fire 

department to see 
your storage area 
 

• Give them a list of the 
products you 
commonly store there 
 

• Ask them to let it 
burn! 



Post emergency numbers 

Poison Center 



Enforcement 
• What we like to do the least 

 
• Want to work with 

applicators 
 

• 1st offense maximum fine 
$1,500 

• 2nd offense maximum fine 
$4,000 

• Knowing violation $7,500 
and/or 30 days 



For very serious violations 

• The Board can suspend or revoke a 
license 



    Who you might see? 
• Gene Meserve - Southern & 

Western 
 

• Megan Patterson – Mid 
Coast & South Central 
 

• Heidi Nelson– Downeast 
 

• Vacant – North Central 
 

• John Haley - Aroostook 

Gene 

Megan 

Heidi 

Vacant 

John 

No 
Man’s 
Land 



















BPC Web Site 
www.thinkfirstspraylast.org 

http://www.thinkfirstspraylast.org/
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