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A pesticide is any substance or mixture of substances intend-
ed for preventing, destroying, repelling, or mitigating any 

pest. Pests can be insects, mice and other animals, unwanted 
plants (weeds), fungi, or microorganisms like bacteria and virus-
es. The term “pesticide” refers to any substance used to control 
pests (weeds, insects, and diseases).  This includes all organic 
pest control methods. Under United States law, a pesticide is 
also any substance or mixture of substances intended for use as a 
plant regulator, defoliant, or desiccant.
Many household products are pesticides. Did you know that all 
of these common products are considered pesticides?
• Cockroach sprays and baits
• Insect repellents for personal use
• Rat and other rodent poisons
• Flea and tick sprays, powders, and pet collars
• Kitchen, laundry, and bath disinfectants and sanitizers
• Products that kill mold and mildew
• Some lawn and garden products, such as weed killers
• Some swimming pool chemicals
By their very nature, most pesticides can create some risk of 
harm to humans, animals, or the environment because they are 
designed to kill or otherwise adversely affect living organisms. 
At the same time, pesticides are useful to society because of their 
abilities to kill potential disease-causing organisms and control 
insects, weeds, and other pests. In the United States, the Office 
of Pesticide Programs of the Environmental Protection Agency 
is chiefly responsible for regulating pesticides.
Biologically based pesticides, such as pheromones and micro-
bial pesticides, are becoming increasingly popular and offer an 
increased level of safety to humans and the environment. 
Here are some common kinds of pesticides and their functions:
Algaecides: control algae in lakes, canals, swimming pools, water 
tanks, and other sites.
Antifouling agents: kill or repel organisms that attach to underwater 
surfaces, such as boat bottoms.
Antimicrobials: kill microorganisms such as bacteria and viruses.
Attractants: attract pests by luring an insect or rodent to a trap. 
(However, food is not considered a pesticide when used as an 
attractant.)
Biocides: kill microorganisms.
Disinfectants and sanitizers: kill or inactivate disease-producing 
microorganisms on inanimate objects.

What is a 
pesticide?
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growth, flowering, or reproduction rate of plants.
What about pest control devices? EPA also has a 
role in regulating devices used to control pests. More 
specifically, a device is any instrument or contrivance 
(other than a firearm) intended for trapping, destroy-
ing, repelling, or mitigating any pest. A mousetrap is 
an example of a device. Unlike pesticides, EPA does 
not require devices to be registered with the agen-
cy. Devices, however, are subject to certain labeling, 
packaging, recordkeeping, and import/export require-
ments.

What is not a pesticide? 
The U.S. definition of pesticides is quite broad, but 
it does have some exclusion -- drugs used to control 
diseases of humans or animals (such as livestock and 
pets) are not considered 
pesticides; these drugs are regulated by the Food and 
Drug Administration.
Fertilizers, nutrients, and other substances used to 
promote plant survival and health are not considered 
plant growth regulators and thus are not pesticides.
Biological control agents, except for certain microor-
ganisms, are exempted from regulation by the EPA. 
(Biological control agents include beneficial predators 
such as birds or ladybugs that eat insect pests.)
Finally, EPA has also exempted certain other low-risk 
substances, such as cedar chips, garlic, and mint oil.
The material for this factsheet was obtained from the 
United States Environmental Protection Agency from the 
Internet at the following location:
http://www.epa.gov/pesticides/whatis.htm Office of 
Pesticide Programs (7502C)

Fungicides: kill fungi (including blights, mildews, 
molds, and rusts).
Fumigants: Produce gases or vapors intended to de-
stroy pests in buildings or soil.
Herbicides: kill weeds and other plants that grow 
where they are not wanted.
Insecticides: kill insects and other arthropods
Miticides (also called acaricides): kill mites that feed 
on plants and animals.
Microbial pesticides: microorganisms that kill, in-
hibit, or out compete pests, including insects or other 
microorganisms.
Molluscicides: kill snails and slugs.
Nematicides: kill nematodes (microscopic, worm-like 
organisms that feed on plant roots).
Ovicides: kill eggs of insects and mites.
Pheromones: biochemicals used to disrupt the mat-
ing behavior of insects.
Repellents: repel pests, including insects such as 
mosquitoes and birds.
Rodenticides: control mice and other rodents. The 
term pesticide also includes these substances.
Defoliants: cause leaves or other foliage to drop from 
a plant, usually to facilitate harvest.
Desiccants: promote drying of living tissues, such as 
unwanted plant tops.
Insect growth regulators: disrupt the molting, matu-
rity from pupal stage to adult, or other life processes 
of insects.
Plant growth regulators: substances (excluding fertil-
izers or other plant nutrients) that alter the expected 



   3

I ndividuals who apply restricted-use pesticides must be certified to do so 
under the Federal Insecticide, Fungicide, and Rodenticide  Act (FIFRA) 

and the Wyoming Environmental Pesticide Control Act of 1973. Amendments 
to FIFRA require that applicators be continually recertified. Training is 
conducted by University of Wyoming, Extension. Licensing is conferred by the 
Wyoming Department of Agriculture (WDA), which enforces FIFRA and the 
state act in Wyoming.

What are the different applicator 
classifications?
A private pesticide applicator is an individual 16 years of age or older who is 
licensed to apply or supervise the application of  restricted-use pesticides to his or 
her own property, either owned or leased, or who may apply restricted-use 
pesticides for other individuals on their properties, owned or leased, either for no 
charge, or as an exchange of services, but not for pay, and only  in the production 
of an agricultural commodity.   Applicator classification is not related to either the 
amount of pesticides applied or to the amount of acreage treated.

Private applicator certification is valid for five years, and the license expires on 
April 30 of the appropriate year. At the end of your five-year block, another block 
begins, and you must be recertified again during this block. This continues as long 
as you are a pesticide applicator. If you don’t recertify you will not be able to 
purchase or apply restricted-use pesticides. Your county UW Extension office has 
information about becoming certified or to obtain training materials. Additional 
information is available on the University of Wyoming Pesticide Safety Education 
Program Website http://uwyoextension.org/psep/

A commercial pesticide applicator in Wyoming is a person 16 years of age or 
older who applies or supervises the application of any pesticide by other 
individuals, on property other than his or her own, for contract or hire. 
Commercial applicators are certified in one or more categories and may use 
pesticides only in the category(s) for which they are certified.

Commercial applicator certification is valid for three years, and the license 
expires on January 31 of the appropriate year. Contact your county UW 
Extension office for information about becoming certified, recertification or to 
obtain training materials.

How do I become recertified?
Private applicators have three options for recertification: 1) attending 

a Wyoming Department of Agriculture approved training session, 2) 
completing a home-study workbook, or 3) passing an on-line examination.  
Contact your county UW Extension office for information about becoming 
recertified.

Wyoming’s 
Pesticide 

Applicator 
Certification 

Program
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What topics are included in the 
Private Applicator training?
Private applicator training program requirements:

• A minimum of two hours of training are required to 
certify Wyoming private applicators. The training 
session format is as follows: 

1. A verbal review of the certification require-
ments for Wyoming private pesticide
applicators. An excellent review can be found 
in the Wyoming Department of Agriculture
pamphlet “Certification of Applicators Who
Use Restricted Use Pesticides.” This pamphlet
is available from the Wyoming Department of
Agriculture.

2. A verbal review of pesticide laws and
regulations.

3. Training on the use of pesticides including
safety, worker protection, endangered species,
handling, groundwater contamination, misuse,
public concerns, and disposal.

4. Training on proper use of pesticide equipment
and calibration.

The balance of the training session is comprised of 
presentations chosen by the instructor. Electives may 
include such items as weed, insect, or disease control 
and could include presentations by specialists in the 
pesticide business such as extension personnel, weed 
and pest supervisors, or others involved with pesticides.

Commercial Applicator Training 
Program 
Commercial Pesticide Applicator 
Initial Training Short Course: 
This is a multi-day course with training in pesticide labels 
and terminology, pesticide and farm worker safety, 
pesticide laws and regulations, pesticide toxicity, 
groundwater quality, pesticide formulations, plant 
pathology, weed science, entomology, small animal 
control, and calibration. One-half day extra is allowed for 
exams. The course uses instructors from the University of 
Wyoming, Environmental Protection Agency, Wyoming 
Department of Environmental Quality, and Wyoming 
Department of Agriculture. 

Commercial Pesticide Applicator 
Recertification Short Course: 
This is a multiple day course with information in the areas 
of laws and regulations, pesticide toxicity, vertebrate pest 
control, weed control, pesticide safety, inte-grated pest 
management, plant disease control, insect control, 
groundwater, and calibration. This course involves 
instructors from the University of Wyoming, EPA, 
Wyoming Department of Environmental Quality, and 
WDA. 

Held each year, this course is usually in January and 
usually in Casper.

Fees
The commercial license application fee is $25 upon 
successful completion of examination(s). There is a $25 
renewal fee when requirements for recertification are met. 
There is no license application fee for gov-
ernment employees or private applicators.

Training Fees

Fees may be collected for commercial applicator initial and 
recertification trainings. 

Government employees are not exempt from fees 
associated with training or training materials. 

There may also be fees associated with private 
applicator training. 

Commercial applicators also have three 
options for recertification: 1) attending an approved 
training session (those individuals whose licenses 
expire will be sent a notification of the time and 
location of an approved training session), 2) passing 
the appropriate category examinations, or 3) obtaining 
24 hours of certification hours within their respective 
three-year block of time.
Certification hours are obtained at training sessions 
and relevant meetings. The Wyoming Department of 
Agriculture will assign hours to each approved train-
ing course; one hour will be assigned for each contact 
hour of relevant training.  Relevance will be determined 
by the Wyoming Department of Agriculture.
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What types of commercial 
licenses are available?
• Cat. 901 Ag pest control (Subcategories include: 

weed, insect, and disease control, animal pest control, 
rodent control, chemigation)

• Cat. 902 Forest pest control

• Cat. 903 Ornamental and Turf pest control
(Subcategories include: weed, insect, plant disease, 
rodent control)

• Cat. 904 Seed Treatment

• Cat. 905 Aquatic pest control

• Cat. 906 Right-of-way pest control

• Cat. 907 Industrial, Institutional, Structural, and 
Health Related Pest Control (bird control)

• Cat. 908 Public Health pest control
• Cat. 909 Regulatory pest control (Subcategories 

include: rodent control, bird control, vertebrate pest 
control, M-44, live-stock protection collars);

• Cat. 910 Demonstration and Research Pest Control

• Cat. 911 Specific Use Pest Control (Subcategories 
include: wood preservation,  non-government M-44, 
non-government livestock protection collar)

• Cat. 912 Aerial Application. 

It is expected that commercial applicators obtain 
licenses in ALL categories (and subcategories) in which 
they work. There are 12 major categories, and some of 
these categories have up to five subcategories. There are a 
total of 32 categories in which one can be licensed. Call 
or write the WDA if unsure as to the category you need 
or for a copy of the Wyoming Applicator Certification 
Rules and Regulations. (Technical Services, WDA, 2219 
Carey Ave, Cheyenne, WY 82002, (307) 777-6590.)

Additional information concerning Commercial and 
Private applicator certification, recertification, and 
training material can be found at  
www.uwyoextension.org/PSEP/ 
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Applicators of Restricted-Use 
Pesticides Recordkeeping 
Requirements

The Agricultural Marketing Service of the U.S. Department of 
Agriculture has implemented the National Pesticide Record-

keeping Program as mandated by the 1990 Farm Bill. The Pesti-
cide Records Branch has developed answers to the most frequent 
questions asked concerning the recordkeeping requirements. The 
attached questions and answers are provided to assist in clarifying 
the regulations. 

Why were these regulations 
implemented for pesticide 
recordkeeping?
The 1990 Farm Bill or the Food, Agriculture, Conservation, and 
Trade Act of 1990, subtitle H, section 1491 states that the Secretary 
of Agriculture in consultation with the administrator of the Envi-
ronmental Protection Agency (EPA) “shall require certified appli-
cators of restricted-use pesticides (RUPs)… to maintain records 
comparable to records maintained by commercial applicators of 
pesticides in each state.” Certified applicators include both commer-
cial and private applicators. EPA currently requires certified com-
mercial applicators to keep records under regulations implementing 
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). 
EPA’s regulations do not require certified private applicators to 
maintain records. However, some individual states including Wyo-
ming does require certified private applicators to maintain records 
and has the authority to perform audits of your records. 

What is the difference between a 
certified commercial applicator and a 
certified private applicator?
A certified private applicator is defined as one who uses or super-
vises the use of a RUP for the purpose of producing any agricul-
tural commodity on property owned or rented by the applicator or 
if applied without compensation, other than trading of personal 
services between producers of agricultural commodities on the 
property of another person. A certified commercial applicator is 
defined as one who uses or supervises the use of a RUP on prop-
erty other than their own and receive payment for application.
Some examples of commercial applicators certified under catego-
ries such as forest, demonstration and research, ornamental and 
turf, industrial, institutional, structural and health-related, right-
of-way, and seed treatment. 

Record 
Keeping 

Requirements 
and Practices 
for Certified 
Commercial 
and Private  
Applicators
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What information would the 
certified applicator be required 
to maintain on a restricted-use 
pesticide?
The law requires you to record: 
1. The brand or product name of the restricted

use pesticide and its EPA registration number.
(Federal law does not require that you record
general use pesticide applications – only restrict-
ed-use pesticides.)

2. The total amount applied. Record the total
quantity of product used – not the quantity after
water or other substances were added. Amount
does not refer to the percent of active ingredients.
Use the pesticide labels for reference and record
the amount in quantities similar to label language.
For example, if the label states the pesticide is to
be measured in pints or ounces, then record the
amount in that measurement.

3. The size of the area treated.  This information
should be recorded in a unit of measure such
as acre, linear feet, bushel, cubic feet, square
feet, number of animals, etc. , which is normally
expressed on the pesticide label in reference to
the application being made. For special applica-
tions such as alternate middles, weed wicks, or
bank application, record the total area covered.
For example, if an 80–acre grove is treated using
an alternate middle approach, the entire 80 acres
would be recorded as the “size of area treated.”

4. The crop, commodity, stored product, or site
to which the pesticide was applied. Refer to the
pesticide label for guidance if you are unsure how
to record this information.

5. The location of the application. Record the loca-
tion of the treated area, not the address of the farm
or business. Your goal is to be able to identify the
exact area of the application two years later if re-
quested. The law allows any of the following desig-
nations: county, range, township, and section; maps
or written descriptions; a USDA identification
system such as those used by the Natural Resourc-
es Conservation Service or the Consolidated Farm
Service Agency (formally SCS and ASCS), which
involves maps and a numbering system to identify
field locations; or the legal property description.

6. The month, day, and year of the application.

7. The applicator’s name and certification number.
If the application was made by someone who is
not certified, then record the name and number
of the certified applicator who supervised the
application.

How to record spot applications
If you apply restricted-use pesticides on the same day 
in a total are of less than one-tenth of an acre, you are 
required to record only the following: brand or prod-
uct name; EPA registration number; total amount 
applied; month, day, and year of the application; 
identification of the application as a spot application; 
and a general description of the location (for exam-
ple, “treated ant mounds in the lower creek pasture”) 
along with the words “spot application.”
This spot application provision excludes green-
house and nursery applications, which are required 
to keep all of the data elements.

Additional requirements
The information must be recorded within 14 days 
following the pesticide application. It will be easier to 
accurately record the data if you record it promptly. 

You must keep records for two years from the date of the 
pesticide application. There is no required form. Any 
method (handwritten, typed, or computer generated) 
is acceptable as long as the required data is included. 

Records by commercial applicators If you hire a com-
mercial applicator, note that the regulations require 
commercial application record within 30 days of the 
application. 

Access to the record information is limited to: US-
DA-authorized representatives who present identifi-
cation; state-authorized representatives who present 
identification; and attending licensed healthcare pro-
fessionals, or those acting under their direction, when 
treating individuals who may have been exposed to 
restricted-use pesticides. 

Civil penalties
A certified applicator who violates any provision of 
the regulations will for the first offense be subject to a 
fine of not more than $500 or for subsequent offenses 
be subject to a fine of not less than $1,000 for each 
violation. The penalty shall be less than $1,000 if the 
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administrator of USDA Agricultural Marketing Ser-
vice or his or her designee determines that the certi-
fied applicator made a good faith effort to comply. 

Recordkeeping requirements 
for Wyoming school districts
Wyoming statute 35-7-375 requires 72 hour notifi-
cation for pesticide application (not only RUPs) in or 
on school property. The school must notify students, 
teachers and staff. This notification shall be marked with 
a distribution date and include information indicating;

• Month, day, and year of application

• Location of the application

• Pest to be controlled

• Name of the pesticide

• Type of pesticide to be applied

• Contact for additional information

These notices/records must retained by the school or 
school district for two (2) years.

Section 13. Reports and 
Records
Wyoming Statutes for Record Keeping
(a) Commercial applicators shall maintain and retain
accurate and legible records of all pesticides applied
during commercial applications for a period of two
years.
(b) Certified commercial applicators who are in-
volved in the commercial application of pesticides
shall maintain office records giving such information
with respect to:

• Name and address of person for whom the
application was made, and if applicable, who
purchased the pesticide(s)

• Location of the pesticide application

• Commodity or site treated

• Pest controlled

• Pesticide applied

• Brand name

• EPA registration number

• Amount of pesticide used

• Rate of application

• Method of application

• Date and time of application

• Weather conditions at the time of application

• Temperature

• Wind direction and velocity

Section 14. Required Practices 
for Commercial Applicators and 
Private Applicators
(a) Certified commercial applicators and private
applicators shall notify the Wyoming Department of
Agriculture of any change of business address within
seven days.

(b) Prior to application shall inform the customer of
the following items:

1. Pesticide(s) applied

2. Possible residue hazards

3. Any restricted entry periods

4. Any waiting periods prior to harvest

5. Application dates and times

6. Post-application label safety precautions

7. Other applicable label requirements (posting,
worker protection)

Material taken from: Wyoming Applicator Certifica-
tion Rules and Regulations. A complete set of rules and 
regulations is available from the Wyoming Department 
of Agriculture, 2219 Carey Avenue, Cheyenne, WY 
82002- 0100.

For additional information 
You may obtain information on the Pesticide Record 
Keeping Programs website at www.ams.usda.gov/
pesticiderecords. In addition, you may send ques-
tions/comments via email to amspesticide.records@
usda.gov or written questions/comments to USDA/
AMS/Pesticide Records Branch, 8606 Sudley Road, 
Suite 203, Manassas, VA 20110-4582.
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Private Applicator Record of Restricted-Use Pesticides
(Retain record for two years after application)

If spot treatment (less than 1/10 acre) application is made, write “spot” in “field size”.

Name of Applicator ________________________________ Applicator certification # ____________________

Application date ________________________ Crop, commodity or site protected  _______________________

Pesticide brand/product name ____________________ Pesticide EPA registration # ______________________

Total amount of restricted use pesticide applied _______________ Field size ____________________________

Restricted-entry interval (REI) __________________________________________

Field location (choose one of four below):

_______  County/range/township/section _______________________________________________________

_______  ASCS/SCS ID system ______________________________________________________________

_______  Legal property description ___________________________________________________________

_______  ID system using map and/or written description  _________________________________________

Field Map 

Notes ____________________________________________________________________________________

____________________________________________________________________________________
____________________________________________________________________________________

            ____________________________________________________________________________________

Application starting time __________________________   Temperature  _______________________________

Crop stage of growth ___________________________  Wind direction and speed  _______________________

Target pest ____________________________________   Soil conditions (wet, dry, cloddy, etc.)  ____________

Pest stage of growth ___________________________    Relative humidity (low, med., high)  _______________

Records of restricted-use pesticide applications can be kept in any format. They may be handwritten on individ-
ual notes or forms, consist of invoices, are computerized, and/or are maintained in record keeping books. Cer-
tified commercial applicators must provide their records of a restricted-use pesticide application within 30 days 
to the person for whom such an application was provided. They may provide a copy of records required by this 
Federal Register notice or a copy of their State/Federal record. 
Source: Pesticide Education Office, University of Nebraska-Lincoln 
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Pesticide Application Notice

Distribution Date: _______________________________________________________________________

Date of Application: _____________________________________________________________________

Location of Application: __________________________________________________________________

Name of Pesticide: _______________________________________________________________________

Type of Pesticide: ________________________________________________________________________

For More Information Contact: ____________________________________________________________

The Wyoming statute 35-7-375  requires notice be provided to students, teachers and staff not less than 72 hours 
before application and this information be retained by the district for 2 years. 
Email records of the 72 hour notice may be one way of retaining this information.

This notice template is available on the website "Wyoming School IPM" www.uwyo.edu/ipm
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The EPA has issued regulations for the Worker Protection Stan-
dard (WPS) for agricultural pesticides. The regulations expand 

the requirements for warnings about agricultural pesticide applica-
tions, use of personal protective equipment, and restrictions on entry 
to treated areas and add provisions for decontamination, emergency 
assistance, maintaining contact with handlers of highly toxic agricul-
tural pesticides, and agricultural pesticide safety training.
Agricultural pesticide registrants are required to include appropri-
ate labeling statements referencing these regulations and spec-
ifying application restrictions, restricted-entry intervals (REIs), 
personal protective equipment (PPE), and notification to workers 
about agricultural pesticide applications.
The WPS is directed toward the working conditions of two types 
of employees:
• agricultural pesticide handlers — those who handle agricultur-

al pesticides or application equipment (mix, load, apply, clean,
repair, flag, etc.) and

• agricultural workers — those who perform tasks related to the
cultivation and harvesting of plants on farms or in greenhouses,
nurseries, or forests.

There are three types of provisions intended to:
1. eliminate or reduce agricultural pesticide exposures,
2. mitigate exposures that occur, and
3. inform employees about the hazards of agricultural pesticides.
1. Eliminate or reduce agricultural pesticide exposures. This

rule limits agricultural pesticide exposures by REIs for all
agricultural pesticide products that are used in the production
of agricultural plants. The REI is the period of time after the
application of an agricultural pesticide during which worker
entry into a treated area is restricted. Early entry requires the
use of label-specified PPE.

• 48-hour REIs are established for any agricultural product
that is highly toxic because of dermal toxicity or skin or
eye irritation. (The REI is extended to 72 hours in arid
areas for agricultural organophosphate insecticides applied
outdoors.)

• 24-hour REIs are established for any agricultural product
that is moderately toxic because of dermal toxicity or skin
or eye irritation.

• 12-hour REIs are established for any agricultural product
that is slightly toxic because of dermal toxicity or skin or
eye irritation.

• 4-hour REIs are established for any low-risk agricultural
products.

Agricultural 
Worker 

Protection 
Standard for 
Agricultural
Pesticides 
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• Previously established REIs will be retained
if they are longer than the REI established by
these rules.

Overall exposure to agricultural pesticides is reduced 
in this rule by:
• prohibiting agricultural pesticide application in a

manner that will expose workers or others,
• excluding workers from areas being treated with

agricultural pesticides,
• excluding workers from areas that remain under an

REI with narrow exceptions,
• protecting early-entry workers who are performing

permitted activities in treated areas during an REI
including special instructions and duties related to
correct use of PPE,

• notifying workers about treated areas so they can
avoid inadvertent exposures, and

• protecting handlers during handling activities
including monitoring while handling highly toxic
agricultural pesticides and duties related to correct
use of PPE.

2. Mitigate exposures that occur
• Decontamination procedures require providing

handlers and workers an ample supply of water,
soap, and towels for routine washing and emer-
gency decontamination.

• Emergency procedures require making trans-
portation available to a medical care facility if
an agricultural worker or handler may have been
poisoned or injured by an agricultural pesticide
and providing information about the agricultural
pesticide(s) to which a worker or handler may
have been exposed.

3. Inform employees about the hazards of agricul-
tural pesticides

• Agricultural pesticide safety training requires
training for workers and handlers.

• Agricultural pesticide safety training requires
the posting of an agricultural pesticide safety
poster.

• Access to labeling information requires that
agricultural pesticide handlers and early-en-
try workers are informed about agricultural
pesticide label safety information.

• Access to specific information requires a cen-
trally located listing of agricultural pesticide
applications at the establishment.

Implementation
WPS requirements on agricultural pesticide labels 
include:
1. using label-specified PPE,
2. obeying label-specified requirements to provide

oral warnings and to post-treated areas,
3. obeying label-specified restrictions on entry to

treated areas during REIs,
4. providing training of workers and handlers,
5. providing certain notification and information,
6. providing decontamination supplies, and
7. providing emergency assistance.
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USDA Recordkeeping Manual for 
Private Pesticide Applicators
This manual contains forms that will help you keep the records 
required by Federal and State regulations for restricted use pes-
ticides and for compliance with the EPA Worker Protection 
Standard. These forms are intended for use by private pesticide 
applicators. They are not intended for use by applicators licensed 
as commercial pesticide applicators. 
These forms are designed for your convenience. The information 
you write here becomes the official record for your compliance 
with the law. If you use a sharp, dark pencil to write on the forms, 
your marks are less likely to be destroyed by rain, coffee spills, or 
other accidents. Please write clearly so that those who inspect 
your records can easily understand them. 
You may keep your records in other ways as long as they contain 
the required information. Either handwritten notes, comput-
er-generated records, or other recordkeeping systems are accept-
able. The forms in this manual are also available from the follow-
ing Internet Web site: http://www.ams.usda.gov/pesticiderecords

Recordkeeping Requirements for 
Restricted Use Pesticides
The 1990 Farm Bill requires private certified pesticide appli-
cators to keep records of all applications of federally restricted 
use pesticides. The U.S. Department of Agriculture’s (USDA) 
Agricultural Marketing Service carries out the provisions of the 
Federal recordkeeping requirements. The information required by 
the Federal legislation is shown on page 9. These records must be 
kept for two years; however, you may want to keep them longer 
for reference in making future management decisions.
Although applicators have 14 days to record information related 
to applications, it is a good idea to fill out the recordkeeping form 
immediately after application to be sure that you have an accurate 
and detailed record.
If you hire a commercial applicator to apply a restricted use 
pesticide, you should obtain the necessary recordkeeping infor-
mation from the applicator. Commercial applicators are required 
to provide their clients with a copy of the record within 30 days 
of application. Application information is also required for areas 
receiving spot treatments.
On the record form “USDA” will appear under each column 
heading that is required by the Federal pesticide recordkeeping 
regulations.

Worker 
Protection 
Standard-

Record 
Keeping 

Requirements
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Who Has Access to Your 
Records?
Your records can be inspected at any time by autho-
rized representatives of the U.S. Department of
Agriculture and State pesticide regulatory agencies 
who present identification. In addition, a licensed 
health-care professional, or someone working under a 
licensed health-care professional’s supervision, can re-
quest the record information at any time following an 
application when treating individuals who may have 
been exposed to restricted use pesticides.

Benefits of Keeping Records
The records you keep on pesticide use are not only re-
quired by the law, they will also help you improve your 
farming operation.
• Records help you evaluate how well a chemical

worked, particularly if you have used reduced rates
or alternative application techniques.

• Records help you figure out how much pesticide
you will need in a future year, so that you will not
have to store or dispose of extra chemicals.

• Records help to prevent carry-over injury and im-
prove rotation decisions.

• Records may protect you from legal action if you
are accused of improper pesticide use.

• Food processors may require pesticide records to
evaluate the potential for residues.

• Lenders and land developers often require records
to evaluate potential environmental liability before
lending money or buying land.

• Records provide data to respond to surveys con-
ducted by Federal agencies and universities that can
impact future availability of some pesticides through
re-registration. They may also be used to respond to
the public’s concern regarding pesticide use.

• Records can save money by helping a farmer de-
termine the best pesticide management program.
Records are the key to a successful integrated pest
management program.

Enforcement and Penalties
USDA’s Agricultural Marketing Service (AMS) ad-
ministers the Federal recordkeeping regulations. The 
AMS Administrator is responsible for the enforce-

ment actions taken against violators of this standard. 
Any private applicator who violates the recordkeeping 
requirements of the USDA shall be liable for a civil 
penalty of not more than $750 for the first offense and 
not less than $1,100 for any subsequent offense.

What’s in the Rest of the 
Manual?
• Summary table of pesticide recordkeeping require-

ments.
• Forms to record your pesticide applications.
• Sample sprayer calibration log form.
• Six-year calendar.

Recordkeeping Information 
for the EPA Worker Protection 
Standard
The EPA Worker Protection Standard (WPS) is a 
Federal regulation that is intended to reduce the risk 
of pesticide poisoning and injury among agricultural 
workers. Private applicators who hire pesticide han-
dlers and/or workers must display application in-
formation in a centrally located area accessible to all 
employees before a pesticide is applied. This display 
of information applies to all pesticides with “Agricul-
tural Use Requirements” printed on the label, not just 
restricted use pesticides.
The Hand/Head Keep Out (right) symbol appears in 
the column headings on the record sheets to mark in-
formation required for worker protection. This includes 
the location and crop/commodity treated; brand name; 
EPA registration number; active ingredients of pesti-
cide applied; the month, day, year, and time of appli-
cation; and the Restricted Entry Interval (REI). Most 
of this information can be found on the pesticide label. 
Workers, handlers, government officials, health care 
workers, and employers of commercial handlers hired 
to work on the farm or business must have access to 
this information. Commercial applicators must provide 
this information to the agricultural employer before 
making pesticide applications. Information must be 
displayed for 30 days after the end of the REI. If there 
is no REI on the label, the information should be dis-
played for 30 days after the application.
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USDA Recordkeeping Manual for Private Pesticide Applicators
Grower/Applicator Information
Owner/Operator ______________________________________________________
Address _____________________________________________________________
Company/Farm Name __________________________________________________
Phone Number ______________________________________________________
Phone Number _______________________________________________________
Applicator Name        Certification Number
A. ____________________________________  __________________________________________ 
     
B. ____________________________________  __________________________________________ 
      
C. ____________________________________  __________________________________________ 
      
D. ____________________________________  __________________________________________ 
      
E. ____________________________________  __________________________________________ 
      
F. ____________________________________  __________________________________________ 
      
G. ____________________________________  __________________________________________ 
      
H. ____________________________________  __________________________________________ 
      
SAVE TIME: The Federal recordkeeping regulations require the certified private applicator to record the brand/
product name and the U.S. Environmental Protection Agency (EPA) registration number of the federally re-
stricted-use pesticide (RUP) he/she applies. The Federal recordkeeping regulations do not require the certified 
private applicator to record active ingredient(s). You will be able to save time by listing the brand/product name, 
EPA registration number, and active ingredient(s) of the pesticides you apply on this page and then entering the 
corresponding number(s) to complete your record form. Use of this page is voluntary.
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      Brand/Product Name          EPA Registration Number           Active Ingredient(s)
1) _____________________  1) ________________________  1) _______________________

1a) ______________________

1b) ______________________

2) _____________________  2) ________________________  2) _______________________

2a) ______________________

2b) ______________________

3) _____________________  3) ________________________  3) _______________________

3a) ______________________

3b) ______________________

4) _____________________  4) ________________________  4) _______________________

4a) ______________________

4b) ______________________

5) _____________________ 5) ________________________  5) _______________________

5a) ______________________

5b) ______________________

6) _____________________ 6) ________________________  6) _______________________

6a) ______________________

6b) ______________________

7) _____________________ 7) ________________________  7) _______________________

7a) ______________________ 

7b) _______________________ 

8) _____________________ 8) ___________________________  8)_______________________

8a) ______________________

8b) ______________________
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       Brand/Product Name                 EPA Registration Number              Active Ingredient(s)

9) _____________________ 9) __________________________  9) _______________________

9a) ______________________

9b) ______________________

10) ____________________ 10) _________________________  10) ______________________

10a) _____________________

10b) _____________________

11) ____________________ 11) _________________________  11)_______________________

11a) _____________________

11b) _____________________

12) ____________________ 12) ________________________  12) ______________________

12a) _____________________

12b) _____________________

13) ____________________ 13) _______________________  13) ______________________

13a) _____________________

13b) _____________________

14) ____________________ 14) ________________________  14) ______________________

14a) _____________________

14b) _____________________

15) ____________________ 15) ________________________  15) ______________________

15a) _____________________

15b) _____________________
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QUICK REFERENCE CHART OF PESTICIDE RECORDKEEPING 
REQUIREMENTS 

FOR USDA AND EPA FEDERAL REGULATIONS
Restricted Use Pesticides Agricultural Use Pesticides

Required Items USDA Requirements for Private 
Applicators

Worker Protection Standard Re-
quirements for Agricultural Employ-
ers

Brand Name/Product Name

EPA Registration Number

Total Amount of Pesticide 
Applied
MM/DD/YYYY

Field ID/Location of Treated 
Area
Crop, Commodity, or Site

Size of Area Treated

Name of Certified Applicator

Applicator Certification Num-
ber
Active Ingredients

Restricted Entry Interval (REI)

Completed Record Within 14 days of the application; 
legible records must be recorded and 
kept for two years.

Post before application, information 
should be kept 30 days after the REI 
expiration.

How To Complete the Pesticide Application Record Form
• “USDA” will appear under each column heading that is required by the Federal pesticide recordkeeping

regulations.
• The information in columns marked with the Hand/Head Keep Out symbol must be provided to

field workers/handlers for all pesticides with “Agricultural Use Requirements” on the label to meet
the WPS requirement. This information must be posted before application and remain for 30 days
after the end of the REI for the WPS requirement.
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FIELD ID/LOCATION “USDA”

Applicator 
Name and 
Certification 
Number
“USDA”

MO/Day/
Year Time 
“USDA”

EPA Reg. 
Number 
“USDA”

Active 
Ingredients

Brand/Prod-
uct Name 
“USDA”

Restricted 
Entry 
Interval 
(REI)

Crop, 
Commod-
ity or Site 
“USDA”

Bob B. Smith
200029265

2.

5-3-02
10am*

241-337 Pendimethalin Prowl 3.3EC 24 hrs.

7.

Cotton

8.5-3-02
10am*

100-642 Fluometuron Cotoran 4L

3. 4. 5. 6.

1. 52-48 Old Creek Field
2. Write the location of the application (not the farm or business). The location may be identified on a farm 

map, by USDA map and number, by Global Positioning System (GPS), by a common field name (for exam-
ple, 52- 48 Old Creek Field), or by a legal description. If the site treated is a greenhouse or storage facility, 
give it a unique name or number. If you use GPS coordinates to record location you can: (a) Create a map of 
the treated area with GPS coordinates, (b) List the GPS coordinates to delineate the field perimeter, or (c) 
Record GPS coordinates that accurately identify one point pertaining to the field. The coordinates should be 
followed by a statement indicating the relationship of the point to the field. For more information on GPS 
go to:  www.ams.usda.gov/pesticiderecords

3. If the name and certification number are the same as the name and certification number of the person on 
the applicator information form on page 3, then you may record the letter listed for the applicator. If anyone 
else is applying the pesticide, record the applicator’s name and certification number.

4. Fill in the month, day, and year of application. WPS also requires you to post the time of application, so 
record time here as well.

5. The EPA Registration Number is located below the ingredients statement on most labels (for example, 
EPA Reg. No. 241-337). It is not the same as the EPA establishment number. If you completed page 4 
through 6 as suggested, you may write the appropriate number in space 4.

6. Copy the active ingredients from the label for all products used in the application. If you completed page 4 
through 6 as suggested, you may write the appropriate number in space 5.

7. Write the brand or product name of the pesticide. Multiple lines may be used to record tank mixes. Infor-
mation on all products used in a tank mix is required. If you completed pages 4 through 6 as suggested, you 
may write the appropriate number in space 6.

8. The pesticide label lists the Restricted Entry Interval. The application information for workers must remain 
posted until 30 days after the end of the REI. When there is no REI, the notice must remain for 30 days 
after the application date. If you apply pesticides in a tank mix with different REI’s, write down the longer 
REI.

9. Fill in the crop, commodity, or site. If the location is a greenhouse, record crop and site location. If you are 
treating livestock, record the type of animals treated (hogs, cattle, etc.).

10. The pesticide label will usually give you a minimum to maximum of the application rate per unit (for exam-
ple, 1.5 pints per acre) . Record the rate you actually use.

*Time is not required by the USDA pesticide recordkeeping regulations, but it is required by the WPS.
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11. Record the number of units treated. This may be acres, linear feet, bushels, cubic feet, square feet, or number
of animals, etc. For special applications (for example, alternate middles, weed wicks, band applications) re-
cord the total area covered. A 20-acre field treated using an alternate middle approach would still be record-
ed as 20 acres. See note on spot treatments below.

12. The total amount applied refers to the total quantity of product used—not the quantity after water or carri-
er is added. Amount does not refer to percent of actual ingredient.

13. When you are filling out the application record, you may find it helpful to record information about the
sprayer equipment, the pests, the weather (particularly wind speed and direction, but also temperature and
humidity), and the crop status. This will help you know whether an application was effective and improve
future pest-management decisions. It will also be helpful in problem solving if the pesticide fails to control
the target pest or moves off target.

Note: “Spot Treatments” are applications made to less than one-tenth of an acre. Application of a RUP her-
bicide along a fence row or an insecticide applied to a fire ant mound would be examples of spot treatments. 
(Note: Greenhouse and nursery treatments do not qualify as spot treatments.) For spot treatments, describe 
location of area treated (for example, poison ivy along fence row of Baker Farm), indicate “spot treatment,” and 
record:
• Brand name.
• EPA registration number.
• Month, day, and year.
• Total amount applied.
• “Spot treatment” describes location.

Rate
Size of Area 
Treated 
“USDA”

Total Amount 
Applied “USDA”

Field notes:  target pest(s); sprayer nozzles, 
speed, pressure, gallonage; wind& weather; 
crop status

1.5 pints per acre 20 acres 3.75 gallons Sunny, wind speed 3-5 mph.
Light grass infestation
Gallonage = 10 gallons per acre.  Banded at 
planting.

12.

2 quarts per acre 20 acres 10 gallons

9. 10. 11.
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FIELD ID/LOCATION “USDA” : 

Applicator 
Name and 
Certifica-
tion Number 
“USDA”

MO/
Day/Year 
Time 
“USDA” 

EPA 
Reg. 
Number 
“USDA” Active Ingredients

Brand/
Product 
Name 
“USDA” 

Restricted 
Entry 
Interval 
(REI) USDA

Crop, 
Commodity, or 
Site “USDA”
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The Federal Insecticide, Fungicide, and Rodenticide Act 
(FIFRA), as amended, requires that certain information 

accompany a pesticide. The information printed on or attached 
to a container is the label. Each time you purchase a pesticide, 
you also may receive additional instructions about how to use it. 
This printed information about the pesticide product from the 
company or its agent is called labeling. Labeling includes such 
things as the label on the product, brochures, flyers, and informa-
tion distributed by the dealer. To the manufacturer, the label is 
a license to sell. The state or federal government uses it as a way 
to control the distribution, storage, sale, use, and disposal of the 
product. The buyer or user sees the label as the primary source of 
information about how to use the product safely, correctly, and 
legally. The label is a source of information on proper treatment 
for poisoning cases to physicians. 
Information on the label is the result of many years of extensive 
research and development that has cost millions of dollars. This 
provision is made for the protection of humans, plants, animals, 
and the environment. Reading the label thoroughly before using 
any pesticide cannot be stressed too much. It is a prescription for 
use. 

Parts of the Label
The label, by law (FIFRA), must include the following informa-
tion: 
1. Brand and chemical name of the product
2. Manufacturer’s name and address
3. EPA registration and establishment number
4. Net contents
5. Ingredients statement
6. Kind of formulation
7. Registered uses
8. PPE – Personal Protective Equipment
9. WPS – Workers Protection Standards
10. Endangered species concerns
11. Hazard statements – toxicity categories
12. Directions for use
13. Storage and disposal precautions. 
Brand and Chemical Name
The brand or trade name identifies a product of a specific compa-
ny. It appears on the label on the front panel in large, bold print, 
and it is the most identifiable name of the product. The common 
name of the product is a name given to a complex chemical 
name. For instance, Tordon is the brand name of the herbicide 
picloram, which is the common name. 

Pesticide 
Labeling
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The chemical name is 4-amino-3,5,6-tricholorpi-
colinic acid. A pesticide made by more than one 
company is sold under several brand names, but all 
of them have the same common name or chemical 
name. 
Manufacturer’s Name and Address
The law requires that the product’s maker or distribu-
tor put the company’s name and address on the label 
so you will know who made or sold the product. 
Registration and Establishment Number
A registration number must be on every pesticide 
label. An EPA number shows that the product has 
been registered with the federal government. It 
usually is found on the front panel of the label and is 
written as “EPA Registration No. 0000.” A number 
assigned to the establishment where the product is 
manufactured must also appear. In cases of special 
local needs, pesticide products may be approved by a 
state. These registrations are designated, for example, 
as EPA SLN No. WY-80004. In this case, SLN in-
dicates “special local need.” Wyoming-800004 means 
the product is registered for use in Wyoming, was 
registered in 1980, and was the fourth special needs 
product registered in the state that year. 
Net Contents
The net contents number tells you how much is in 
the container. If the product is liquid, it must be stat-
ed in liquid measure terms (gallons, quarts, pints, and 
fluid ounces). If the product is a powder or granule, it 
is stated in terms of weight (pounds and ounces). 
Ingredient Statement
Every pesticide label must list what is in the prod-
uct. The amount of each active ingredient is given as 
a percentage by weight and as pounds per gallon of 
concentrate. It can be listed by either the chemical 
name or the common name. The inert ingredients 
need not be named, but the label must show what 
percent of the contents they make up. 
Kind of Formulations
The basic chemical used to control pests must be for-
mulated with other materials such as solvents, emul-
sifiers, surfactants, powders, granules, and dusts. The 
formulation is listed on the label as an emulsifiable 
concentrate, wettable powder, granules, fumigant, and 
so on. The same pesticide may be available in more 

than one formulation. Formulations, for example, 
may be designated on the label as 7E (7 pounds per 
gallon emulsifiable liquid), 50-WP (50 percent wetta-
ble powder) or 10-G (10 percent granular). 
Registered Uses
The label must include what specific pests the pesti-
cide controls, what crop or animals it can be used on, 
and the classification of uses. Every pesticide label 
must show whether the contents are for general use 
or restricted use. The pesticide’s classification de-
pends on its toxicity (hazard of poisoning), the way in 
which it is used, and its effect on the environment. 
General-use pesticides may be applied by the gener-
al public without restrictions, other than those speci-
fied on the label. 
Restricted-use pesticides require controls in ad-
dition to label instructions because they may have 
unreasonable adverse effects on the environment or 
injure the applicator; even when applied in accor-
dance with directions for use, warnings, and cations; 
or when used in accordance with a widespread or 
commonly recognized practice. Labels for restrict-
ed-use products must state at the top of the front 
panel, “Restricted-use pesticides for retail sale to and 
application only by certified applicators or persons 
under their direct supervision.”
Hazard Statements
All pesticide labels must have the statement, “Keep 
Out of the Reach of Children.” They are grouped 
according to their toxicity to people, animals, and 
the environment. You can determine the toxicity of a 
product by reading the signal word and looking at the 
symbol on the label. 
Highly toxic materials have skull and crossbones 
symbol plus the signal word “Danger” and the word 
“Poison.” Warning statements appear on the label 
if the product can poison humans and animals. The 
label also tells you of any special steps you should 
take to avoid poisoning, such as the kind of protective 
equipment needed. 
Precautionary statements are on the label to protect 
the environment from pesticide contamination. For 
example, products toxic to bees will carry a warn-
ing statement on exposure from direct treatment or 
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residue in crops. Warning statements also appear on 
the label to prevent people from contaminating water 
by cleaning their equipment, disposing of wastes, or 
applying pesticides where runoff is likely to occur. 
Statements also appear to remind the pesticide user 
against harming birds, fish, and wildlife. 
Highly toxic pesticides must have appropriate warn-
ing statements about symptoms or poisoning if the 
product is swallowed or inhaled. Information on 
antidotes and instructions to call a physician in an 
emergency will be included. A warning statement 
also must appear if the product can irritate the skin, 
nose, throat, or eyes. 
Directions for Use
Pesticide labels must include instructions on how to 
use the pesticide and must be adequate to protect 
the user and the public. The use instructions should 
indicate how to apply the product correctly, when the 
product can be applied, and at what rate it should be 
applied. If required for the product, the label should 
indicate the Pre-Harvest Interval (PHI) – the num-
ber of days between treatment and harvest – and 
re-entry interval (REI), the amount of time that must 
pass before a person can safely enter a pesticide-treat-
ed area without personal protective equipment 
(PPE). 
The label states that it is a violation of federal law 
to use a pesticide and must be adequate to protect 
the user and the public. The use instructions should 
indicate how to apply the product correctly, when the 
product can be applied, and at what rate it should be 
applied. If required for the product, the label should 
indicate the waiting period – the number of days 
between treatment and harvest – and re-entry, the 

amount of time that must pass before a person can 
safely enter a pesticide-treated area without protec-
tive clothing. 
The label states that it is a violation of federal law 
to use a product in a manner inconsistent with its 
directions. It is illegal to apply a pesticide to a crop 
or site not listed on the label. If applied to a pest not 
included on the label, the applicator is responsible for 
the results of that application. Some pesticide labels 
indicate use is limited to certain categories of com-
mercial applicators. 
Some directions for use that pesticide users must 
obey are contained in documents that are only re-
ferred to on the labeling. Such instructions include 
EPA or other government regulations or require-
ments concerning the safe use of the pesticide prod-
uct. EPA has adopted new requirements concerning: 
groundwater protection; endangered species protec-
tion; pesticide transportation, storage, and disposal; 
and worker protection. One sentence or paragraph 
may be the only notice you will receive that addition-
al use directions are required for the product to be 
used in compliance with its labeling. You must deter-
mine whether you are affected, locate the applicable 
directions for use, determine how to comply with the 
instructions and requirements in the directions for 
use, and comply with those instructions and require-
ments. 
Storage and Disposal Precautions
The label has directions for storing the pesticide to 
prevent contamination of other products. Storage 
temperatures are stated on the label to prevent over-
heating or freezing. 

Group Signal Word Toxicity Approximate amount to 
kill an average person

I Danger-Poison Highly toxic Taste to teaspoon

II Warning Moderately toxic Teaspoon to tablespoon

III Caution Slightly toxic Ounce to one pint
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The label either explains procedures for disposing 
empty containers or tells the user to follow proce-
dures designated by state law. Directions on how to 
dispose of water when rinsing equipment and con-
tainers also are included. 

Reading the Label
Before you buy a pesticide, read the label to deter-
mine: 
• Whether it is the pesticide you need for the spe-

cific crop and pest
• Whether the pesticide can be used safely under

the application conditions
Before you mix the pesticide, read the label and 
understand: 
• What personal protective equipment (PPE)

should be worn
• What the pesticide can be mixed with (compati-

bility)
• How much pesticide to use
• The mixing procedure

Before you apply the pesticide, read the label to 
determine: 
• What safety measures you should follow
• Whether protective clothing and equipment are

needed
• Where the pesticide can be used (livestock, crops,

structures, as examples)
• When to apply the pesticide (including the wait-

ing period for crops and animals)
• How to apply the pesticide
• Whether there are any restrictions for use of the

pesticide
Before you store or dispose of the pesticide or pesti-
cide container, read the label to determine: 
• Where and how to store the pesticide
• How to decontaminate and dispose of the

pesticide container
• Where to dispose of surplus pesticides
If you have trouble reading or understanding the 
pesticide labeling, contact your local county exten-
sion office or other knowledgeable person. 
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Label
Review

Exercise
Review the following three sample labels 
and complete the exercises on page 52

(open book)
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1547

EPA Reg. No. 279-3141 EPA Est. 39578-TX-1

Active Ingredient: By Wt.

Permethrin** ....................................................... 36.8%

Other Ingredients*** ........................................... 63.2%

100.0%

**cis/trans ratio: Max. 55% (±) cis and min. 45% (±) trans

***Contains petroleum distillates.

Contains 3.2 pounds permethrin per gallon

KEEP OUT OF REACH OF CHILDREN

CAUTION
See other panels for additional precautionary information.

FMC Corporation

Agricultural Products Group

1735 Market Street

Philadelphia PA 19103

2-20-09

PRECAUTIONARY STATEMENTS

Hazards to Humans (and Domestic Animals)
CAUTION
Harmful if swallowed, inhaled or absorbed through the skin. Avoid con-

tact with skin, eyes or clothing. Avoid breathing vapor or spray mist.

Wash thoroughly with soap and water after handling. Remove contami-

nated clothing and wash before reuse.

For Use by Individuals/Firms licensed by the State to
apply insecticide products.

For use to control insect pests on lawns, ornamental
trees and shrubs and around buildings for perimeter
insect control including landscaped areas around
residential, institutional, public, commercial and
industrial buildings, parks, recreational areas and
athletic fields.

For Information Regarding the Use of this Product Call 1-800-
321-1FMC (1362).

FIRST AID

HOTLINE NUMBER

NOTE TO PHYSICIAN

If inhaled

If on skin or
clothing

If in eyes

If swallowed

• Move person to fresh air.

• If person is not breathing, call 911 or an ambu-

lance, then give artificial respiration, preferably by

mouth-to-mouth, if possible.

• Call a poison control center or doctor for further

treatment advice

• Take off contaminated clothing.

• Rinse skin immediately with plenty of water for 15-

20 minutes.

• Call a poison control center or doctor for treatment

advice.

• Hold eye open and rinse slowly and gently with

water for 15-20 minutes.

• Remove contact lenses, if present, after the first 5

minutes, then continue rinsing eye.

• Call a poison control center or doctor for treatment

advice.

• Call poison control center or doctor immediately

for treatment advice.

• Do not induce vomiting unless told to do so by the

poison control center or doctor.

• Do not give any liquid to the person.

• Do not give anything by mouth to an unconscious

person.

Have the product container or label with you when calling a poison

control center or doctor, or going for treatment. You may also con-

tact 1-(800)-331-3148 for Emergency Assistance.

This product contains aromatic hydrocarbons which can produce a

severe pneumonitis if aspirated, consideration should be given to gastric

lavage with an endotracheal tube in place. Treatment is controlled

removal of exposure followed by symptomatic and supportive care.

Net Contents: 1 Gallon
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Storage and Disposal
Prohibitions: Do not contaminate water, food or feed by storage or
disposal.

Storage: Store at temperatures above 40°F (5°C)

If separation occurs during storage, and less than entire contents of

container are to be used, remix by inverting and shaking the con-

tainer several times until contents are homogeneous. For the 5 gal-

lon U-Turn® container, grasp handle and rock container forward and

backward vigorously until contents are homogeneous. For 10 gallon

U-Turn container, remix with mechanical agitator by attaching a

power drill with ¹⁄₄ inch chuck to agitator shaft and agitating by spin-
ning shaft for 1 minute prior to dispensing.

If crystals have formed, warm to room temperature (70°F) (21°C) by

room heating for 24–48 hours and shake occasionally until crystals

dissolve and product appears uniform. Do not use external source of

heat for warming container.

Keep out of reach of children and animals. Store in original contain-

ers only. Store in a cool, dry place and avoid excess heat. Carefully

open containers. After partial use, replace lids and close tightly. Do

not put concentrate or dilute material into food or drink containers.

Do not contaminate other pesticides, fertilizers, water, food, or feed

by storage or disposal.

In case of spill, avoid contact, isolate area and keep out
animals and unprotected persons. Confine spills. Call
FMC: (800) 331-3148.

To confine spill: If liquid, dike surrounding area or absorb with sand,

cat litter, or commercial clay or gel absorbents. If dry material, cover

to prevent dispersal. Place damaged package in a holding contain-

er. Identify contents.

Pesticide Disposal: Pesticide wastes are toxic. Improper disposal
of excess pesticide, spray mixture, or rinsate is a violation of Federal

Law. Wastes resulting from the use of this product may be disposed

of on site or at an approved waste disposal facility. If these wastes

cannot be disposed of by use according to label instructions, contact

your State Pesticide or Environmental Control Agency, or the

Hazardous Waste representative at the nearest EPA Regional Office

for guidance.

Container Disposal:
Metal or Plastic Container: Non-refillable container. Do not

reuse or refill this container. Triple rinse as follows: Empty the con-

tents into application equipment or a mix tank and drain for 10 sec-

onds after flow begins to drip. Fill container ¹⁄₄ full with water and

recap. Shake for 10 seconds. Pour rinsate into application equip-

ment or mix tank or store rinsate for later use or disposal. Drain for

10 seconds after the flow begins to drip.Repeat this procedure two

more times. Then offer for recycling, if available or reconditioning, if

appropriate, or puncture and dispose of in a sanitary landfill.

Returnable/Refillable Sealed Container: Refill this container with
pesticide only. Do not reuse this container for any other purpose.

Do not rinse container. Do not empty remaining formulated product.

Do not break seals. Return intact to point of purchase. Cleaning the

container before final disposal is the responsibility of the person dis-

posing of the container. Cleaning before refilling is the responsibili-

ty of the refiller.

Ornamental and Lawn Use
(Greenhouses, Interiorscapes and Plantscapes,
Lawns, Trees and Shrubs)

General Application Instructions
Astro may be used to control insect pests on ornamentals and lawns in

landscaped areas around residential, institutional, public, commercial and

industrial buildings, parks, recreational areas and athletic fields.

Astro is a 3.2 pounds per gallon formulation of the insecticide permethrin.

Apply Astro when insects appear or feeding is noticed. The higher rate

should be used as pest populations increase. Retreatment may be neces-

sary to achieve and/or maintain control during periods of high pest pressure.

Repeat application is necessary only if there are signs of renewed insect

activity. Repeat application should be limited to no more than once per

seven days.

Astro may be applied by ground equipment. Use sufficient water to obtain

full coverage.

To prepare a 0.5% emulsion, mix 1.6 oz. (50 ml) of Astro Insecticide in 1 gal-

lon of water.

Do not apply more than 2.0 lb. a.i./A/year.

Astro has demonstrated excellent plant safety; however, not all cultivars

have been tested. Before treating large numbers of plants of a particular cul-

tivar, treat a few plants and observe prior to full scale application.

Spray Drift Precautions:
All ground application equipment must be properly maintained and calibrat-

ed using appropriate carriers.

Do not make ground applications during temperature inversions.

Do not apply by air.

Make ground applications when the wind velocity favors on target product

disposition (approximately 3 to 10 mph). Do not apply when wind velocity

exceeds 15 mph.

Do not apply by ground equipment within 25 feet of lakes, reservoirs, rivers,

permanent streams, marshes or natural ponds, estuaries, and commercial

fish farm ponds.

Agricultural Use Requirements
Use this product only in accordance with its labeling and with the Worker

Protection Standard, 40 CFR part 170. This Standard contains require-

ments for the protection of agricultural workers on farms, forests, nurs-

eries, and greenhouses, and handlers of agricultural pesticides. It con-

tains requirements for training, decontamination, notification, and emer-

gency assistance. It also contains specific instructions and exceptions

pertaining to the statements on this label about personal protective

equipment (PPE) and restricted entry interval. The requirements in this

box only apply to uses of this product that are covered by the Worker

Protection Standard.

Do not enter or allow worker entry to treated areas during the restricted

entry interval (REI) of 12 hours.

PPE required for early entry to treated areas that is permitted under the

Worker Protection Standard and that involves contact with anything that

has been treated, such as plants, soil or water, is:

Coveralls

Chemical-resistant gloves, such as barrier laminate or butyl rubber.

Shoes plus socks.

Non-Agricultural Use Requirements
The requirements in this box apply to uses of this product that are

NOT within the scope of the Worker Protection Standards for agri-

cultural pesticides (40 CFR Part 170). The WPS applies when this

product is used to produce agricultural plants on farms, forests,

nurseries and greenhouses.

Do not allow people or pets on treated surfaces until the spray has

dried.

Do not touch treated surface until dry.

Personal Protective Equipment
Some materials that are chemical-resistant to this product are listed below.

If you want more options, follow the instructions for category D on an EPA

chemical resistance category selection chart.

Applicators and other handlers who handle this pesticide for any use
covered by Worker Protection Standard (CFR Part 170) -- in general,
only agricultural-plant uses are covered --must wear:

• Long-sleeved shirt and long pants

• Chemical-resistant gloves, such as barrier laminate or butyl rubber.

• Shoes plus socks

Follow manufacturerʼs instructions for cleaning/maintaining PPE. If no such

instructions for washables, use detergent and hot water. Keep and wash

PPE separately from other laundry.

Engineering Controls Statement
When handlers use closed systems, enclosed cabs, or aircraft in a manner

that meets the requirements listed in the Worker Protection Standard (WPS)

for agricultural pesticides [40 CFR 170.240 (d) (4-6)], the handler PPE

requirements may be reduced or modified as specified in the WPS.

User Safety Recommendations
Users Should:

Wash hands before eating, drinking, chewing gum, using tobacco or

using the toilet.

Remove clothing immediately if pesticide gets inside. Then wash

thoroughly and put on clean clothing.

Environmental Hazards
This pesticide is highly toxic to bees exposed to direct treatment or residues

on crops or weeds. Do not apply this product or allow it to drift to crops or

weeds on which bees are actively foraging. Additional information may be

obtained from your Cooperative Extension Service.

This product is extremely toxic to fish and aquatic invertebrates. Do not

apply when weather conditions favor drift from treated areas. Drift and runoff

from treated areas may be hazardous to aquatic organisms in neighboring

areas. To protect the environment, do not allow pesticide to enter or run off

into storm drains, drainage ditches, gutters or surface waters. Applying this

product in calm weather when rain is not predicted for the next 24 hours will

help to ensure that wind or rain does not blow or wash pesticide off the treat-

ment area. Rinsing application equipment over the treated area will help

avoid run off to water bodies or drainage systems.

Physical and Chemical Hazards
Do not use or store near heat or open flame.

DIRECTIONS FOR USE
It is a violation of Federal Law to use this product in a manner inconsistent

with its labeling. For any requirements specific to your State or Tribe, con-

sult the agency responsible for pesticide regulation.

Shake well before using.

Do not apply this product in a way that will contact workers or other persons,

either directly or through drift. Only protected handlers may be in the area

during application.



32
Page 3

Resistance: Some insects are known to develop resistance to products

used repeatedly for control. Because the development of resistance cannot

be predicted, the use of this product should conform to resistance manage-

ment strategies established for the use area. Consult your local or state pest

management authorities for details.

If resistance to this product develops in your area, this product, or other

products with a similar mode of action, may not provide adequate control. If

poor performance cannot be attributed to improper application or extreme

weather conditions, a resistant strain of insect may be present. If you expe-

rience difficulty with control and suspect that resistance is a reasonable

cause, immediately consult your local company representative or pest man-

agement advisor for the best alternative method of control for your area.

Recommended Application Rates

CROP PEST
RECOM-
MENDED
RATE

SPECIFIC
INSTRUCTIONS

Ornamentals in
greenhouses and
interiorscapes, in
residential land-
scaped areas and
landscaped areas
around institutional,
public, commercial
and industrial build-
ings, parks, recre-
ational areas and
athletic fields.

Ornamental

Trees

Nantucket Pine

Tip Moth

Coneworms*

Seed Bugs*

4 to 8

Fl. Oz.

per

100 Gals.

Begin application

when adults

appear.

Repeat applications

may be made on

5–7 day intervals

as needed.

Ants

Aphids

Bagworm

Beet Armyworm

Birch Leafminer

Cabbage Looper

Cankerworms

Citrus Thrips

Fungus Gnat

Gypsy Moth

Caterpillars

Heliothis spp

Japanese

Beetles

Lace Bug

Leaf Feeding

Caterpillars

Leafminers

Leafhoppers

Leafrollers

Lygus Bugs

Mealybugs

Pine Sawflies

Plant Bugs

Root Weevils

(Adult)

Tent Caterpillars

Webworms

Whiteflies

Zimmerman

Pine Moths

Clearwing Moth Borers
Ash Borer, Banded
ash Clearwing,
Dogwood borer,
Lesser peachtree
borer, Lilac borer, Oak
borer, Peachtree
borer, Rhododendron
borer

Bark Beetles
Dendroctonus spp.,
Ips spp., Elm bark
beetles, Mountain
pine beetle, Pine
engravers,
Turpentine beetles,
Western pine beetle

Coleopteran borers
Bronze birch borer,
Flatheaded apple-
tree borer

For maximum residual
control of the above
listed pests

Broadcast

4 to 8

Fl. Oz.

per

100 Gals.

1 to 2 qts.

per

100 Gals.

2 to 5 qts.

per

100 Gals.

2 to 5 qts.

per

100 Gals.

5.35 qts.

per

100 Gals.

Apply sufficient vol-

ume of water to

adequately cover

foliage.

Use higher rate for

moderate to high

infestations.

Direct application to

blooms may cause

browning of petals.

Marginal leaf

burn may occur

on Salvia,

Dieffenbachia and

Pteris Fern.

Apply to the lower

branches and

trunks prior to adult

emergence.

Adult emergence

varies according to

pest species, host

tree, environmental

conditions and geo-

graphic location.

Thorough coverage

of bark is required

for control.

Lawns (around res-
idential, institution-
al, public, commer-
cial and industrial
buildings, parks,
recreational areas
and athletic fields)

Chinchbugs
Pill Bugs
Sod Webworm
(See also list of
pests under Pest
control on outside
surfaces and
around buildings)

0.4 to 0.8

fl. oz.

per

1000 sq. ft.

Apply using suffi-

cient water to pro-

vide adequate cov-

erage.

*To control Coneworm, Seed Bugs—Use Astro
®
Insecticide at the following rates:

For high volume sprayers: Use 8 ounces in 100 gallons of water. Apply 5 to 10 gallons of fin-

ished spray per tree.

For low volume sprayers: Use 42 ounces in 100 gallons of water.

To control Webbing Coneworm—make first application within 1 week of female flower closure

or peak pollen flight.

To control other coneworms and seed bugs—make first application within 30 days following

flower closure.

Recommended Application Rates for Fruit and Nut Trees
Around Residential Sites Only

TREE CROP
RECOMMEND-

ED
RATE

PEST

Almond

Apples

Cherries

Filberts

Peaches

Pears

Pistachios

Navel Orangeworm
Peach Twig Borer

Green Fruitworm
Oblique Banded
Leafroller

Plum Curculio
Redbanded Leafroller
Rosy Apple Aphid
Spotted Tentiform
Leafminer

Tarnished Plant Bug
White Apple
Leafhopper

Green Fruitworm
Lesser Peachtree Borer
Plum Curculio
Redbanded Leafroller
Rose Chafer
Tarnished Plant Bug

Filbertworm
Oblique Banded
Leafroller

Green Fruitworm
Lesser Peachtree Borer
Oriental Fruit Moth
Peach Twig Borer
Plum Curculio
Rose Chafer
Tarnished Plant Bug

Pear Psylla

Leaffooted Bugs
Navel Orangeworm
Peach Twig Borer
Plant Bugs
Stinkbugs

Do not harvest nuts within 7
days after application. Do not
apply more than 2 tsp. per 436
sq. ft. during hull split. Do not
apply more than 5 tsp. per 436
sq. ft. per year.

Do not apply more than 11⁄2
tsp. per 436 sq. ft. per year.

Do not harvest fruit within 3
days after application. Do not
make more than 4 applica-
tions per year. Do not make
more than 3 applications after
petal fall.

Do not harvest nuts within 14
days after application. Do not
apply more than 4 tsp. per
436 sq. ft. per year.

Do not harvest fruit within
14days after application. Do
not apply more than 33⁄4 tsp.
per 436 sq. ft. per year

Apply only during dormant
through delayed dormant
growth periods. Do not apply
more than 2 tsp. per 436 sq.
ft. per year.

Nuts may be harvested on the
day of application. Do not
apply more than 2 tsp. per
436 sq. ft. per year. Do not
apply after 10 percent hull
split.

�� to 1 tsp.
per 1 gal/436

sq. ft.

�� to �� tsp
per 1 gal/436

sq. ft.

�� to �� tsp
per 1 gal/436

sq. ft.

�� to 1 tsp.
per 1 gal/436

sq. ft.

�� to �� tsp
per 1 gal/436

sq. ft.

�� to 1 tsp.
per 1 gal/436

sq. ft.

�� to 1 tsp.
per 1 gal/436

sq. ft.

Apply the appropriate amount of Astro insecticide (see table below) in

1 gallon of water per 436 sq. ft. Astro insecticide may be diluted and

applied in greater volumes of water providing that the maximum appli-

cation rates listed below are not exceeded on a per acre basis. For

example: when attempting to control Navel Orangeworm on almonds

using an application volume of 2 gallons per 436 sq. ft, the maximum

legal dilution of Astro Insecticide is ¹�₂ teaspoon per 1gallon.

Astro insecticide is not for use on commercial fruit and nut
trees.

1fl. oz. = 2 tablespoons = 6 teaspoons.

Do not use household utensils to measure Astro Insecticide.



                33

Astro,U-Turn and FMC—Trademarks of FMC Corporation

Conditions of Sale and Limitation of Warranty and Liability:

NOTICE: Read the entire Directions for Use and Conditions of Sale
and Limitation of Warranty and Liability before buying or using this

product. If the terms are not acceptable, return the product at once,

unopened, and the purchase price will be refunded.

The Directions for Use of this product must be followed carefully. It is

impossible to eliminate all risks inherently associated with the use of

this product. Crop injury, ineffectiveness, or other unintended conse-

quences may result because of such factors as manner of use or appli-

cation, weather or crop conditions beyond the control or FMC or Seller.

All such risks shall be assumed by Buyer and User, and Buyer and

User agree to hold FMC and Seller harmless for any claims relating to

such factors.

Seller warrants that this product conforms to the chemical
description on the label and is reasonably fit for the purposes stat-
ed on the Directions for Use when used in accordance with the
directions under normal conditions of use. TO THE EXTENT CON-
SISTENT WITH APPLICABLE LAW, FMCMAKES NOWARRANTIES
OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR
PURPOSE, NOR ANY OTHER EXPRESS OR IMPLIED WAR-
RANTIES WITH RESPECT TO THE SELECTION, PURCHASE, OR
USE OF THIS PRODUCT. Any warranties, express or implied, hav-
ing been made are inapplicable if this product has been used con-
trary to label instructions, or under abnormal conditions, or under
conditions not reasonably foreseeable to (or beyond the control
of) seller or FMC, and buyer assumes the risk of any such use.

To the extent consistent with applicable law, FMC or seller shall not be

liable for any incidental, consequential or special damages resulting

from the use or handling of this product. TO THE EXTENT CONSIS-

TENT WITH APPLICABLE LAW, THE EXCLUSIVE REMEDY OF THE

USER OR BUYER, AND THE EXCLUSIVE LIABILITY OF FMC AND

SELLER FOR ANY AND ALL CLAIMS, LOSSES, INJURIES OR DAM-

AGES (INCLUDING CLAIMS BASED ON BREACH OF WARRANTY,

CONTRACT, NEGLIGENCE, TORT, STRICT LIABILITY OR OTHER-

WISE) RESULTING FROM THE USE OR HANDLING OF THIS PROD-

UCT, SHALL BE THE RETURN OF THE PURCHASE PRICE OF THE

PRODUCT OR, AT THE ELECTION OF FMC OR SELLER, THE

REPLACEMENT OF THE PRODUCT.

This Conditions of Sale and Limitation of Warranty and Liability may not

be amended by any oral or written agreement.
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Pest Specific Instructions

Ants

Ant Mounds
1

Armyworm

Fire Ants

Bees

Carpenter Bees

Bark Beetles
3

Borers
3

Boxelder Bugs
2

Centipedes

Cockroaches

Asian

Cockroaches

Crickets

Mole Crickets

Earwigs

Elm Leaf

Beetles
2

Firebrats

Fleas
4

Ground Beetles

Gypsy Moths

(adults &

Caterpillars)
2

Millipedes

Scorpions

Silverfish

Sowbugs

Spiders

Wasps

Ticks
4

Flies

Carpenter Ants

Chinchbugs
4

Pill Bugs

Sod Webworm

Apply as a pinstream, as a fine/coarse, low pressure

spray (20 psi or less), as a spot treatment or with a

paintbrush. Treat where pests are found or entry

points of the structure such as window and door

frames and along the foundation.

1
Drench Method: Apply 1-2 gallons of emulsion to

each mound area by sprinkling the mound until it is

wet and treat a 4 foot diameter circle around the

mound. Use the higher volume for mounds larger

than 12". For best results, apply in cool weather, such

as in early morning or late evening hours, but not in

the heat of the day.

2
Boxelder Bugs, Elm Leaf Beetles, Gypsy Moth

Caterpillars: Spray tree trunks, building siding or

wherever pests congregate, thoroughly but not to the

point of runoff.

3
Borers and Bark Beetles: To prevent infestation of

trees and woody ornaments, spray the bark thor-

oughly but not to the point of runoff.

4
Fleas: Mix 1.6-3.2 oz. of Astro in 16 to 100 gallons

of water and apply to 4000 square feet of lawn. Use

the lower rate to knock down existing fleas and the

higher rate where faster knockdown or greater resid-

ual is desired. For example:

Lawn Sq Ft Oz of Astro® Gals ofWater

Small 22,000 0.8 to 1.6 8 to 50

44,000 1.6 to 3.2 16 to 100

Medium 66,000 2.4 to 4.8 24 to 150

Large 12,000 4.8 to 9.6 48 to 300

Lawn should not be longer than 3 inches at the time

of application. Repeat application should be limited to

no more than once per seven days. Application in

combination with compatible surfactants may

enhance penetration. Arid climates generally require

the higher volumes.

Applications to Outside Surfaces

Pest Control on Outside Surfaces and
Buildings
Apply Astro

®

insecticide using a 0.5% emulsion as a residual spray to

outside surfaces of buildings including, but not limited to, exterior sid-

ing, foundations, porches, window frames, eaves, patios, garages,

refuse dumps, lawn areas adjacent or around private homes, duplexes,

townhouses, condominiums, house trailers, apartment complexes, car-

ports, garages, fence lines, storage sheds, barns, other residential

structures, commercial, industrial and institutional buildings, soil, trunks

of woody ornamentals and other areas where pests congregate or have

been seen. Retreatment may be necessary to achieve and/or maintain

control during periods of high pest pressure. Repeat application is nec-

essary only if there are signs of renewed insect activity. Repeat appli-

cation should be limited to no more than once per seven days.

Vinyl and Aluminum Siding: The application of Astro Insecticide to

vinyl and aluminum siding (particularly lightly colored, aged, weathered

or otherwise damaged) may result in staining, bleaching or discol-

oration. Factors such as extreme heat and direct sunlight can promote

damage when using emulsifiable concentrates. Before applying Astro

Insecticide to vinyl or aluminum siding, treat a small area and evaluate

30 minutes later to allow any potential staining to occur. Regardless of

the test results, do not apply to vinyl or aluminum siding while exposed

to direct sunlight or during the heat of the day.

Perimeter Treatment: Apply to a band of soil and vegetation 6 to 10
feet wide around and adjacent to the structure. Also, treat the founda-

tion of the structure to a height of 2 to 3 feet. Use a spray volume of 2

to 10 gallons of emulsion per 1000 square feet. Higher volumes of

water may be needed if mulch or leaf litter is present or foliage is

dense. House siding may be treated if pests such as Gypsy moth adults

and caterpillars, boxelder bugs, elm leaf beetles, earwigs or silverfish

are present.

Subsurface Injection of Astro to Flush Mole Crickets: (In New York State, this product
may NOT be used for subsurface injection). To increase flushing of mole crickets with
subsurface insecticide applications, use Astro with a companion mole cricket control
product (such as Talstar PL Granular) and apply at the rate of 0.2 to 0.8 fluid ounces of
Astro per 1,000 square feet. Applications must be made in accordance with the more
restrictive of label limitations and precautions. No label application rates may be exceed-
ed.This product cannot be used with any product with label prohibitions against such mix-
ing.
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PICLORAM 22K

Specimen Label
For control of susceptible annual and perennial broadleaf weeds, woody plants, and vines
on rangeland and permanent grass pastures, fallow cropland, spring seeded wheat, barley
and oats not underseeded with a legume (Montana Only), non-crop areas including forest
planting sites, industrial manufacturing sites, rights-of-way such as electrical power lines,
communication lines, pipelines, roadsides, railroads, and wildlife openings in forest and
non-crop areas, and on Conservation Reserve Program (CRP) acres.

Not for sale, use, or distribution in Nassau and Suffolk Counties in New York State.

ACTIVE INGREDIENT:
Picloram:  4-amino-3,5,6-trichloropicolinic acid, potassium salt . . . . . . . . . . . . . . . . . . 24.4%
OTHER INGREDIENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75.6%
TOTAL: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0%
Alligare Picloram 22K contains the following acid equivalent: 
Picloram: 4-amino-3,5,6-trichloropicolinic acid – 21.1% (2 lbs./gal.)

EPA Reg. No. 81927-18 EPA Est. No. 37429-GA-002BO

EPA Est. No. 5905-IA-001HD

EPA Est. No. 75640-COL-001PC

EPA Est. No. 81927-AL-001PM

Letter(s) in lot number correspond(s) to superscript in EPA Est. No.

KEEP OUT OF REACH OF CHILDREN
WARNING / AVISO

Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en
detalle. (If you do not understand the label, find someone to explain it to you in detail).

Manufactured for: Alligare, LLC
13 N. 8th Street • Opelika, AL 36801

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

WARNING
Causes substantial but temporary eye injury.  Do not get in eyes or on clothing.  Prolonged
or frequent repeated skin contact may cause allergic reactions in some individuals.

PERSONAL PROTECTIVE EQUIPMENT (PPE)
Some materials that are chemical-resistant to this product are listed below.  If you want more
options, follow the instructions for Category A on an EPA chemical resistance category selec-
tion chart.

Applicators and other handlers must wear:
• Long-sleeved shirt and long pants
• Chemical-resistant gloves Category A, such as barrier laminate > 14 mils, butyl rubber >

14 mils, nitrile rubber > 14 mils, neoprene rubber > 14 mils, natural rubber > 14 mils, poly-
ethylene > 14 mils, polyvinyl chloride (PVC) > 14 mils, or viton > 14 mils

• Shoes plus socks
• Protective eyewear

Discard clothing and other absorbent materials that have been drenched or heavily contam-
inated with this product’s concentrate.  Do not reuse them.  Follow manufacturer’s
instructions for cleaning/maintaining PPE.  If no such instructions for washables exist, use
detergent and hot water.  Keep and wash PPE separately from other laundry.  

ENGINEERING CONTROLS
When handlers use closed systems, enclosed cabs, or aircraft in a manner that meets the
requirements listed in the WPS (40 CFR 170.240(d)(4-6)), the handler PPE requirements
may be reduced or modified as specified in the WPS.

ENVIRONMENTAL HAZARDS
This pesticide is toxic to some plants at very low concentrations.  Non-target plants may be
adversely affected if pesticide is allowed to drift from areas of application.  Do not apply
directly to water, or to areas where surface water is present, or to intertidal areas below the
mean high water mark.  Do not contaminate water when disposing of equipment washwa-
ters.  Do not contaminate water used for irrigation or domestic purposes by cleaning of
equipment or disposal of wastes or rinsate.  Do not allow runoff or spray to contaminate
wells, irrigation ditches or any body of water used for irrigation or domestic purposes.  Do
not make application when circumstances favor movement from treatment site.

This chemical is known to leach through soil into groundwater under certain conditions as a
result of agricultural use.  Use of this chemical in areas where soils are permeable, particu-
larly where the water table is shallow, may result in groundwater contamination.

This chemical can contaminate surface water through spray drift.  Under some conditions,
picloram may also have a high potential for runoff into surface water (primarily via dissolu-
tion in runoff water), for several months post-application.  These include poorly draining or
wet soils with readily visible slopes toward adjacent surface waters, frequently flooded
areas, areas over-laying extremely shallow groundwater, areas with in-field canals or ditch-
es that drain to surface water, areas not separated from adjacent surface waters with
vegetative filter strips, and areas over-laying tile drainage systems that drain to surface
water.

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling.

This product is not intended for manufacturing or formulating.

Do not apply this product in a way that will contact workers or other persons, either directly
or through drift.  Only protected handlers may be in the area during application.  For any
requirements specific to your State or Tribe, consult the agency responsible for pesticide
regulation.

PRODUCT INFORMATION
Use Alligare Picloram 22K for control of unwanted annual and perennial broadleaf weeds,
woody plants and vines on rangeland and permanent grass pastures, fallow cropland, spring
seeded wheat, barley and oats not underseeded with a legume, non-crop areas including
forest planting sites, industrial manufacturing sites; rights-of-way such as electrical power
lines, communication lines, pipelines, railroads, roadsides, and wildlife openings in forest
and non-crop areas, and on Conservation Reserve Program (CRP) acres.  

This product is NOT for sale or use in the San Luis Valley of Colorado.

Not for sale, use, or distribution in Nassau and Suffolk Counties in New York State.

USE PRECAUTIONS AND RESTRICTIONS
Use this product only as specified on this label or EPA accepted Alligare, LLC supplemental
labeling.  

Observe any special use and application restrictions and limitations, including method of
application and permissible areas of use as promulgated by state or local authorities.

Do not mix with dry fertilizer.

Chemigation: Do not apply this product through any type of irrigation system.

FIRST AID
If in eyes • Hold eye open and rinse slowly and gently with water for 15-20 minutes.

• Remove contact lenses, if present, after the first 5 minutes, then
continue rinsing eye.

• Call a poison control center or doctor for treatment advice.

HOT LINE NUMBER
Have the product container or label with you when calling a poison control center or
doctor, or going for treatment. You may also contact 1-800-424-9300 for emergency
medical treatment information.

USER SAFETY RECOMMENDATIONS
Users should:
• Wash hands before eating, drinking, chewing gum, using tobacco, or using the toilet.
• Remove clothing immediately if pesticide gets inside.  Then wash thoroughly and put on

clean clothing.
• Remove PPE immediately after handling this product.  Wash the outside of gloves

before removing.  As soon as possible, wash thoroughly and change into clean clothing.

AGRICULTURAL USE REQUIREMENTS
Use this product only in accordance with its labeling and with the Worker Protection
Standard, 40 CFR part 170.  This Standard contains requirements for the protection of
agricultural workers on farms, forests, nurseries, and greenhouses, and handlers of agri-
cultural pesticides.  It contains requirements for training, decontamination, notification,
and emergency assistance.  It also contains specific instructions and exceptions pertain-
ing to the statements on this label about personal protective equipment (PPE), and
restricted-entry interval.  The requirements in this box only apply to uses of this product
that are covered by the Worker Protection Standard.

Do not enter or allow worker entry into treated areas during the restricted entry interval
(REI) of 12 hours.  

PPE required for early entry to treated areas that is permitted under the Worker Protection
Standard and that involves contact with anything that has been treated, such as plants,
soil, or water is:
• Coveralls 
• Chemical-resistant gloves Category A, such as barrier laminate > 14 mils, butyl rubber

> 14 mils, nitrile rubber > 14 mils, neoprene rubber > 14 mils, natural rubber > 14 mils,
polyethylene > 14 mils, polyvinyl chloride (PVC) > 14 mils, or viton > 14 mils

• Shoes plus socks
• Protective eyewear

NON-AGRICULTURAL USE REQUIREMENTS
The requirements in this box apply to uses of this product that are NOT within the scope
of the Worker Protection Standard for agricultural pesticides (40 CFR part 170).  The WPS
applies when this product is used to produce agricultural plants on farms, forests, nurs-
eries, or greenhouses.

Entry Restrictions for Non-WPS Uses: For applications on rangeland, permanent
grass pastures, and non-cropland, do not enter or allow worker entry into treated areas
until sprays have dried, unless applicator and other handler PPE is worn.

RESTRICTED USE PESTICIDE
May injure (phytotoxic) susceptible, non-target plants.  For retail sale to and use only by Certified Applicators or persons under their direct supervision and only for those uses covered by the Certified
Applicator’s certification.  Commercial certified applicators must also ensure that all persons involved in these activities are informed of the precautionary statements.
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Grazing Poisonous Plants: Application of this herbicide may increase the palatability of
certain poisonous plants.  Do not graze treated areas until poisonous plants are dry and no
longer palatable to livestock.

Maximum Use Rates:
Non-cropland Areas and Rights-of-Way: Total use of picloram, including retreatments or
spot treatments, must not exceed 1 lb ae per acre picloram (2 quarts per acre Alligare
Picloram 22K) per annual growing season.

Forest Sites:  No more than 1 lb. ae picloram (2 quarts of Alligare Picloram 22K) per acre
may be applied one time every two years to forest sites.

Rangeland and Permanent Grass Pastures: For control of noxious weeds as defined by
federal, state, or local authorities, picloram may be applied at up to 1 lb ae per acre (2 quarts
Alligare Picloram 22K per acre) per annual growing season as a broadcast treatment.  Spot
treatments may be applied at the equivalent broadcast rate of up to 1 lb ae picloram (2
quarts Alligare Picloram 22K) per acre.

For control of other broadleaf weeds and woody plants, picloram may be applied broadcast
at up to 0.5 lb ae per acre (1 quart Alligare Picloram 22K per acre) per annual growing sea-
son.  Apply spot treatments at an equivalent broadcast rate of up to 1 lb ae per acre (2 quarts
Alligare Picloram 22K per acre) per annual growing season, but not more than 50% of an
acre may be treated.  Repeat treatments may be applied as necessary, but total use must
not exceed the maximum amount specified.

Cropland (Spring-Seeded Wheat, Barley and Oats): Do not apply more than 0.09 lb ae
picloram (1 1/2 fluid ounces of Alligare Picloram 22K) per acre during the small grain grow-
ing season.

Fallow Cropland (Not Rotated to Broadleaf Crops): Do not apply more than 0.25 lb ae
picloram per acre (1 pint per acre of Alligare Picloram 22K) as a broadcast treatment per
annual growing season.

Conservation Reserve Program (CRP) for Seeding to Permanent Grasses Only: Do
not broadcast apply more than 0.5 lb ae per acre of picloram (1 quart per acre of Alligare
Picloram 22K) per annual growing season or apply more than 1 lb ae per acre picloram (2
quarts per acre of Alligare Picloram 22K) per annual growing season as a spot application.
To reduce potential damage to subsequent small grain crops, use the lower specified rate or
discontinue the use of Alligare Picloram 22K at least 2 years prior to the seeding of small
grain crops.  After CRP, do not plant broadleaf crops in treated acres until an adequately sen-
sitive bioassay shows that no detectable picloram is present in the soil.

Precautions for Avoiding Injury to Non-Target Plants
• Do not apply to areas that may be rotated to any broadleaf crop.
• Do not move treated soil to other areas or use it to grow plants if they are not registered

for use with picloram until an adequate sensitive bioassay or chemical test shows that no
detectable picloram is present in the soil.

• Do not spray if the loss of forage legumes, including clover cannot be tolerated.  Alligare
Picloram 22K may injure or kill legumes.  New legume seedlings may not grow for sever-
al years following application of this product.

• Be sure that use of this product conforms to all applicable regulations.  
• Do not make application when circumstances favor movement from treatment site.
• Do not rotate to food or feed crops on treated land if they are not registered for use with

picloram until an adequately sensitive bioassay or chemical test shows that no detectable
picloram is present in the soil.

• Observe any special use and application restrictions and limitations, including method of
application and permissible areas of use as promulgated by state authorities.

• Do not allow or otherwise permit Alligare Picloram 22K or sprays containing Alligare
Picloram 22K to contact crops not listed on this label or other desirable broadleaf plants
including, but not limited to, alfalfa, beans, cotton, grapes, melons, peas, potatoes, saf-
flower, soybeans, sugar beets, sunflower, tobacco, tomatoes and other vegetable crops,
flowers, fruit plants, ornamentals or shade trees.

• Do not contaminate water intended for irrigation or domestic purposes.  To avoid injury to
crops or other desirable plants, do not treat or allow spray drift or runoff to fall onto banks
or bottoms of irrigation ditches, either dry or containing water, or other channels that carry
water that may be used for irrigation or domestic purposes.

• Do not apply Alligare Picloram 22K on residential or commercial lawns or near ornamental
trees and shrubs.  Untreated trees can occasionally be affected by root uptake of herbicide
through movement into the topsoil or by excretion of the product from the roots of nearby
treated trees.  Do not apply Alligare Picloram 22K within the root zone of desirable trees
unless such injury can be tolerated.

• Allow 7 days of grazing on an untreated grass pasture (or feeding of untreated hay) before
transferring livestock from treated grazing areas (or feeding of treated hay) onto sensitive
broadleaf crop areas.  Otherwise, urine and manure may contain enough picloram to cause
injury to sensitive broadleaf plants.

• Do not use manure from animals grazing treated areas or feeding on treated hay on land
used for growing broadleaf crops, ornamentals, orchards or other susceptible, desirable
plants.  Manure may contain enough picloram to cause injury to susceptible plants.

• Do not use grass or hay from treated areas for composting or mulching of susceptible
broadleaf plants.

• Do not apply to snow or frozen ground.  Application during very cold (near freezing) weath-
er is not advisable.

• Do not use on flood or sub-irrigated land.
• Do not apply this product through a mist blower.
• Avoid injury to newly planted conifers.  Conifer planting intervals vary.  Pines planted soon-

er than 6 months after treatment with Alligare Picloram 22K may be injured in the South or
west of the Cascade Mountains.  Other conifers, west of the Cascade Mountains, may be
injured if planted sooner than 8 to 9 months after treatment.  For all conifers, the waiting
period between treatment and planting should be 11 to 12 months in the area between the
Cascade and Rocky Mountains and 8 to 9 months in the lake States and Northeastern U.S. 

• Avoid injurious spray drift.  Applications should be made only when there is little or no haz-
ard from spray drift.  Very small quantities of spray, which may not be visible, may seriously
injure susceptible crops or ornamental plants near enough to be injured.  Use a continu-

ous smoke column at or near the spray site or a smoke generator on the spray equipment
to detect air movement, lapse conditions or temperature inversions.  If the smoke layers or
indicates a potential of hazardous spray drift, do not spray.

• Cropland (Spring-seeded Wheat, Barley and Oats):  Do not apply more than 1 1/2 fluid
ounces of Alligare Picloram 22K per acre during the small grain growing season.

Precautions for Avoiding Injurious Spray Drift
For aerial applications on rights-of-way or other areas near susceptible crops, use drift con-
trol additive as recommended by the manufacturer.

Do not apply or otherwise permit Alligare Picloram 22K or spray containing Alligare Picloram
22K to contact crops not listed on this label or other desirable broadleaf plants, including but
not limited to alfalfa, beans, grapes, melons, peas, potatoes, safflower, soybeans, sugar
beets, sunflower, tomatoes, and other vegetable crops, flowers, fruit plants, ornamentals or
shade trees or the soil containing roots of nearby valuable plants.

Applications should be made to avoid spray drift since very small quantities of spray, which
may not be visible, may seriously injure susceptible crops during both growing and dormant
periods.  To minimize spray drift, use low nozzle pressure; apply as a coarse spray; and use
nozzles designed for herbicide application that do not produce a fine droplet spray.  To aid in
further reducing spray drift, a drift control and deposition aid may be used with this product,
especially when water alone is used as the carrier.  If a drift control aid is used, follow all use
recommendations and precautions on the product label.  Do not use a thickening agent with
Microfoil or Thru-Valve booms, or other systems that cannot accommodate thick sprays.

Ground Equipment: With ground equipment, spray drift can be reduced by keeping the spray
boom as low as possible; by applying 10 gallons or more of spray per acre; by keeping the oper-
ating spray pressures at manufacturer’s recommended minimum pressures for the specific
nozzle type used (low pressure nozzles are available from spray equipment manufacturers); by
spraying when wind velocity is low (follow state regulations).  Avoid calm conditions which may
be conducive to air inversions.  Direct sprays no higher than the tops of target vegetation and
keep spray pressures low enough to provide coarse spray droplets to minimize drift.  A spray
thickening agent may be used to further reduce the potential for drift.  Do not apply with hollow
cone-type insecticide or other nozzles that produce a fine droplet spray.

Aerial Application:  

AERIAL SPRAY DRIFT MANAGEMENT

Spray Drift Management
AVOIDING SPRAY DRIFT AT THE APPLICATION SITE IS THE RESPONSIBILITY OF THE
APPLICATOR.  The interaction of many equipment-and-weather-related factors determine
the potential for spray drift.  The applicator is responsible for considering all these factors
when making decisions.

The following drift management requirements must be followed to avoid off-target movement
from aerial applications to agricultural field crops.  These requirements do not apply to
forestry applications, public health uses or to applications using dry formulations.

1. The distance of the outer most nozzles on the boom must not exceed 3/4 the length of the
wingspan or rotor.

2. Nozzles must always point backward parallel with the air stream and never be pointed
downwards more than 45 degrees.

Where states have more stringent regulations, they must be observed.

The applicator should be familiar with and take into account the information covered in the
Aerial Drift Reduction Advisory.

Aerial Drift Reduction Advisory
[This section is advisory in nature and does not supersede the mandatory label

requirements.]

Information on Droplet Size
The most effective way to reduce drift potential is to apply large droplets.  The best drift man-
agement strategy is to apply the largest droplets that provide sufficient coverage and control.
Applying larger droplets reduces drift potential, but will not prevent drift if applications are
made improperly, or under unfavorable environmental conditions (See Wind, Temperature
and Humidity, and Temperature Inversions).

Controlling Droplet Size
• Volume – Use high flow rate nozzles to apply the highest practical spray volume.  Nozzles

with higher rated flows produce larger droplets.
• Pressure – Do not exceed the nozzle manufacturer’s recommended pressures.  For many

nozzle types lower pressure produces larger droplets.  When higher flow rates are need-
ed, use higher flow rate nozzles instead of increasing pressure.  

• Number of nozzles – Use the minimum number of nozzles that provide uniform coverage.
• Nozzle Orientation – Orienting nozzles so that the spray is released parallel to the airstream

produces larger droplets than other orientations and is the recommended practice.
Significant deflection from horizontal will reduce droplet size and increase drift potential.

• Nozzle Type – Use a nozzle type that is designed for the intended application.  With most noz-
zle types, narrower spray angles produce larger droplets.  Consider using low-drift nozzles.
Solid stream nozzles oriented straight back produce the largest droplets and the lowest drift.  

Boom Length
For some use patterns, reducing the effective boom length to less than 3/4 of the wingspan
or rotor length may further reduce drift without reducing swath width.

Application Height
Applications should not be made at a height greater than 10 feet above the top of the target
plants unless a greater height is required for aircraft safety.  Making applications at the low-
est height that is safe reduces exposure of droplets to evaporation and wind.
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Swath Adjustment
When applications are made with a crosswind, the swath will be displaced downwind.
Therefore, on the up and downwind edges of the field, the applicator must compensate for
this displacement by adjusting the path of the aircraft upwind.  Swath adjustment distance
should increase with increasing drift potential (higher wind, smaller drops, etc.)

Wind
Drift potential is lowest between wind speeds of 2-10 mph.  However, many factors, includ-
ing droplet size and equipment type determine drift potential at any given speed.  Application
should be avoided below 2 mph due to variable wind direction and high inversion potential.
NOTE:  Local terrain can influence wind patterns.  Every applicator should be familiar with
local wind patterns and how they affect spray drift.

Temperature and Humidity
When making applications in low relative humidity, set up equipment to produce larger
droplets to compensate for evaporation.  Droplet evaporation is most severe when condi-
tions are both hot and dry.

Temperature Inversions
Applications should not occur during a temperature inversion because drift potential is high.
Temperature inversions restrict vertical air mixing, which causes small suspended droplets
to remain in a concentrated cloud.  This cloud can move in unpredictable directions due to
the light variable winds common during inversions.  Temperature inversions are character-
ized by increasing temperatures with altitude and are common on nights with limited cloud
cover and light to no wind. They begin to form as the sun sets and often continue into the
morning.  Their presence can be indicated by ground fog; however, if fog is not present,
inversions can also be identified by the movement of smoke from a ground source or an air-
craft smoke generator.  Smoke that layers and moves laterally in a concentrated cloud
(under low wind conditions) indicates an inversion, while smoke that moves upward and
rapidly dissipates indicates good vertical air mixing.

Sensitive Areas
The pesticide should only be applied when the potential for drift to adjacent sensitive areas
(e.g. residential areas, bodies of water, known habitat for threatened or endangered species,
non-target crops) is minimal (e.g. when wind is blowing away from the sensitive areas).

MIXING INSTRUCTIONS
Mix the required amount of Alligare Picloram 22K in water and apply as a coarse, low pres-
sure spray using ground equipment or aircraft.  Use enough spray volume to provide uniform
coverage of the weeds.

Use with Surfactants: Addition of wetting or penetration agents is not usually necessary
when using Alligare Picloram 22K.  However, under certain conditions, such as drought,
addition of a surfactant may improve efficacy.  However, if foliar burn occurs too rapidly,
translocation of Alligare Picloram 22K will not occur and control of perennial weeds, such as
field bindweed, may be reduced.

Mixing with Water
To prepare the spray, add about half the desired amount of water in the spray tank.  Then
with agitation, add the recommended amount of Alligare Picloram 22K and other registered
tank mix herbicides.  Finally, with continued agitation, add the rest of the water and additives
such as surfactants or drift control and deposition aids.

Mixing Oil-Water Emulsions (Ground and Aerial Applications)
For aerial application, add oil to the total spray mix at the ratio of 1 part oil to 5 parts water
(1:5 ratio).  For ground application, add oil to the spray mix at a rate of 5 to 10% of the total
mix.  Do not use more than 1 gallon of oil per acre for aerial or ground application.  Use agri-
cultural spray emulsifiers such as Sponto 712 or Triton X-100 according to mixing
instructions given below.

Batch Mixing Instructions
With continuous, vigorous agitation:
1. Add half the amount of water to be used to the spray tank.
2. Add the required amount of water-soluble herbicides such as Alligare Picloram 22K,

Reclaim™ herbicide or 2,4-D Amine.
3. With continued, vigorous agitation, slowly add a premix of oil, emulsifier and oil soluble

herbicides such as Alligare Triclopyr 4 or Garlon 4, Remedy™ herbicide or a 2,4-D ester
as required.  Note:  Do not add water or mixtures containing water to the premix or oil sol-
uble herbicide since a thick “invert” (water in oil) emulsion may be formed that will be
difficult to break.  An invert emulsion will also form if the premix is added to the mixing
tank before the addition of water.

4. Finish filling the spray tank and maintain sufficient agitation to ensure uniformity of the
spray mixture during application.

Invert Emulsions (Non-food Crop Use Only)
Apply Alligare Picloram 22K with Envert 171 Woody Plant Herbicide or an approved invert-
ing agent to provide a thick invert water-in-oil spray emulsion designed to minimize spray
drift.  Consult label directions for Envert 171 or inverting agent for use directions.  Invert
emulsions may be used only for non-food uses.

Where root-suckering species such as sumac, sassafras, locust and black gum predomi-
nate, mix 3 gallons of Envert 171 plus 1 1/2 quarts Alligare Picloram 22K with 9 gallons of
water for each acre to be sprayed.

Where harder-to-control species such as red maple, elm or oaks are present, mix 5 to 6 gal-
lons of Envert 171 plus 1 to 2 quarts of Alligare Picloram 22K with 15 to 18 gallons of water
for each acre to be sprayed.

Mixing with Sprayable Liquid Fertilizer Solutions
Alligare Picloram 22K is compatible with most non-pressurized liquid fertilizer solutions; how-
ever, a compatibility test (jar test) should be made prior to mixing.  Jar tests are particularly
important when a new batch of fertilizer or pesticide is used, when water sources change, or
when tank mixture ingredients or concentrations are changed.  Compatibility may be deter-

mined by mixing the spray components in the desired order and proportions in a clear glass
jar before large scale mixing of spray components in the spray tank.  

Note: The lower the temperature of the liquid fertilizer, the greater the likelihood of mixing
problems.

Use of a compatibility aid such as Unite or Compex may help obtain and maintain a uniform
spray solution during mixing and application.  Compatibility is best with straight liquid nitro-
gen fertilizer solutions.  Mixing with N-P-K fertilizer solutions or suspensions is more difficult
and should not be attempted without first conducting a successful jar test.  Agitation in the
spray tank must be vigorous to be comparable with jar test agitation.  For best results, liquid
fertilizer rates should not exceed 50% of the total spray volume.  Premix Alligare Picloram
22K with water and add to the liquid fertilizer/water mixture while agitating contents of the
spray tank.  Apply the spray the same day it is prepared while maintaining continuous agi-
tation.  Rinse spray tank thoroughly after use.

Note: Foliar applied liquid fertilizers used as carrier for Alligare Picloram 22K can cause yel-
lowing or leaf burn of crop foliage.

Do not use spray equipment used to apply Alligare Picloram 22K for other applications to
land planted to, or to be planted to susceptible crops or desirable sensitive plants, unless it
has been determined that all phytotoxic residue of this herbicide has been removed by thor-
ough cleaning of equipment.

Local conditions may affect the use of herbicides.  State agricultural experiment stations or
extension service weed specialists in many states issue recommendations to fit local condi-
tions.  Be sure that use of this product conforms to all applicable regulations.

Tank Mixing
Alligare Picloram 22K may be applied in tank mix combination with labeled rates of 2,4-D or
other products provided (1) the tank mix product is labeled for the timing and method of
application for the use site to be treated; and (2) tank mixing is not prohibited by the label of
the tank mix product.

Tank Mixing Precautions:
• Read carefully and follow all applicable use directions, precautions, and limitations on the

respective product labels.
• Do not exceed specified application rates.  If products containing the same active ingredi-

ent are tank mixed, do not exceed the maximum allowable active ingredient use rates.
• For products packaged in water-soluble packaging, do not tank mix with products containing

boron or mix in equipment previously used to apply a product mixture containing boron unless
the tank and spray equipment has been adequately cleaned.  (See “Sprayer Clean-Out” below.)

• For direct injection or other spray equipment where the product formulations will be mixed
in undiluted form, special care should be taken to ensure tank mix compatibility.

• Always perform a (jar) test to ensure the compatibility of products to be used in tank mixture.

Tank Mix Compatibility Testing: A jar test is recommended prior to tank mixing to ensure com-
patibility of Alligare Picloram 22K and other pesticides or carriers.  Use a clear glass jar with lid
and mix the tank mix ingredients in their relative proportions.  The tank mixture is compatible if
the materials mix readily when the jar is inverted several times.  The mixture should remain sta-
ble after standing for ½ hour or, if separation occurs, should readily mix if agitated.  An
incompatible mixture is indicated by separation into distinct layers which do not readily remix
when agitated and/or the presence of flakes, precipitates, gels, or heavy oily film on the jar.

Sprayer Clean-Out: To avoid injury to desirable plants, equipment used to apply Alligare
Picloram 22K should be thoroughly cleaned before reusing to apply any other chemicals.

1. Rinse and flush application equipment thoroughly after use.  Dispose of rinse water in
non-cropland area away from water supplies.

2. Rinse a second time, adding 1 quart of household ammonia for every 25 gallons of water.
Circulate the solution through the entire system so that all internal surfaces are contact-
ed (15-20 min.).  Let the solution stand for several hours, preferably overnight.

3. Flush the solution out of the spray tank through the boom.
4. Rinse the system twice with clean water, recirculating and draining each time.
5. Nozzles and screens should be removed and cleaned separately.

APPLICATION METHODS

Ground or Aerial Broadcast
Use Alligare Picloram 22K as a broadcast treatment by ground or aerially to control listed
broadleaf weeds and woody plants.  Apply Alligare Picloram 22K as a coarse low-pressure
spray at the specified rates in a spray volume of 2 or more gallons per acre by air or 10 or
more gallons per acre by ground.  For non-crop applications make ground applications in 15
or more gallons of total spray mixture per acre.  For aerial applications, the use of 5 to 20
gallons per acre of spray mixture is recommended. 

High-Volume Foliar Applications
Spray to thoroughly wet foliage and stems.  An approved agricultural surfactant may be
added at the manufacturer’s recommended rate.  Do not apply more than the maximum
application rate of Alligare Picloram 22K specified for a given treatment site.

Modified High Volume Applications
For modified high volume leaf-stem treatments of woody brush mix 1 to 3 quarts of Alligare
Picloram 22K in 100 gallons of water.  To control a wider range of plant species, mix 1 to 3
quarts of Alligare Picloram 22K with 1-3 quarts of Alligare Triclopyr 4 or Garlon 4 herbicide
or 1 to 4 quarts of Alligare Triclopyr 3 or Garlon 3A herbicide and dilute to make 100 gallons
of spray.  Apply after the foliage is well developed and in a manner which thoroughly wets
all leaves, stems, and root collars.

The amount of spray mixture applied per acre will vary with plant size and density however
40 to 60 gallons per acre is recommended.  The total use of Alligare Picloram 22K must not
exceed 2 quarts per acre.
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Spot Treatment
Use application rates as specified in this label.  Apply in a total spray volume of 20 to 100 gal-
lons per acre.  To prevent misapplication, apply spot treatments with a calibrated boom or with
hand sprayers according to directions provided below.  Do not exceed maximum application
rates for Alligare Picloram 22K for a given treatment site.  On rangeland and permanent grass
pastures, apply spot treatments at an equivalent broadcast rate of up to 2 quarts per acre per
annual growing season, but not more than 50% of an acre may be treated (unless the target
weed is a noxious weed which allows higher broadcast use rates).  Repeat treatments may
be applied, but total use must not exceed the maximum amount specified.

Hand-Held Sprayers: Hand-held or backpack sprayers may be used for spot applications
of Alligare Picloram 22K if care is taken to apply the spray uniformly and at a rate equivalent
to a broadcast application.  Application rates in the table are based on an area of 1,000 sq.
ft.  Mix the amount of Alligare Picloram 22K (fl. oz. or ml) corresponding to the desired broad-
cast rate in 0.5 to 2.5 gallons of water, depending on the spray volume required to treat 1,000
sq. ft.  To calculate the amount of Alligare Picloram 22K required for larger areas, multiply
the table value (fl. oz. or ml) by the area to be treated in “thousands” of square feet, e.g., if
the area to be treated is 3,500 sq. ft., multiply the table value of 3.5 (calc. 3,500/1,000 = 3.5).
An area of 1,000 sq. ft. is approximately 10.5 x 10.5 yards (strides) in size.

11 fl. oz. = 29.6 (30) ml

Special Application Methods

Wick Application (non-cropland only) – Mix 1 part of Alligare Picloram 22K with 2 parts of
water to prepare a 33% solution.  Apply when weeds are actively growing and are above most
desirable plants.  For ironweed and goldenrod, best results are obtained when applications are
made prior to the early bud stage.  Drain the wick applicator and clean after each use.  Change
ropes when flow is reduced from wear, extended use, poor cleaning or intermittent use.

Carpet Roller Application (non-cropland only) – Alligare Picloram 22K can be applied with
carpeted rollers where drift presents a hazard to susceptible crops, surface waters and other
sensitive areas.  Apply to previously untreated plants less than 6 feet tall, and short enough to
pass beneath the tractor without breaking off at the ground.  Applications made during periods
of extended drought conditions will not provide acceptable control.  Do not burn, mow or other-
wise disturb the treated plants during the remainder of the growing season.  Operate carpeted
rollers as close to the ground as possible without breaking the stems, but above the tallest
grasses.  Grasses growing adjacent to treated plants may exhibit temporary injury.  Maximize
herbicide deposition on stems and foliage and minimize drippage losses by rotating the carpet-
ed roller at 30 to 40 rpm with the lower edge moving in the same direction as the direction of
travel.  Maintain the carpet sufficiently wetted to apply up to 1 gal./acre of herbicide-water mix-
ture to stands of average density (100 to 200 plants/acre), and up to 2 gals./acre in dense stands
(300 to 400 plants/acre).  Rewet rollers at regular intervals.  See the Rangeland, Permanent
Grass Pastures and Non-Cropland section of this label for treatment directions.

Soil Spot Concentrate: Alligare Picloram 22K may be applied undiluted as a spot concen-
trate application to control ashe juniper, eastern redcedar and eastern persimmon (see
specific use directions for these plant species under the Specific Use Directions for
Rangeland and Permanent Grass Pastures section of this label).  Applications should pre-
cede periods of expected rainfall.  Apply directly to the soil within the dripline and on the
upslope side of the tree.  Applications to trees taller than 12 feet are not recommended.

Broadcast Cut Stubble Treatment
Apply Alligare Picloram K at the rate of 2 quarts per acre in 15 or more gallons of a water
spray mixture to prevent resprouting of susceptible woody species after mowing or hand-cut-
ting on non-crop areas and rights-of-way.  For best results, make applications before or during
periods of active root growth.  Do not apply when the soil surface is frozen or covered by snow
or standing water.  Make applications soon after cutting, before sprouting of woody species
has occurred.  The “Brown Brush Monitor” is recommended for this type of application.

Special Ground Sprayer Equipment: To control annual and perennial weed species using
special low-volume, minimum drift equipment, such as the hooded Forage Chemical Mower,
apply 1 to 2 pts. of Alligare Picloram 22K in total volumes ranging from 1 gallon to 5 gallons
per acre in water alone or as an oil-water emulsion at a 1:5 and 1:4 oil-to-water ratio for a 1
gallon and 5 gallon per acre solutions, respectively.

WOODY PLANTS AND BROADLEAF WEEDS CONTROLLED BY ALLIGARE
PICLORAM 22K

Woody Plants:
acacia, blackbrush guava plum, java
acacia, catclaw gums poplar spp.
acacia, twisted haw rabbitbrush, Douglas
aspen hemlock rose, Macartney
blackberry hickory rose, multiflora
broom, Scotch huisache (suppression only) sagebrush, fringed
buttonbush junipers/cedars salmonberry
cactus spp. lantana sassafrass
camelthorn locust sourwood
cedars (Juniper) maple spp. spruce
chaparral spp. mesquite sumac
dogwood oak spp. tallowtree, Chinese
Douglas fir oak, live trumpetcreeper
fir spp. oak, poison willows
gorse persimmon wormwood, absinth
granjeno pine
guajillo pine, pinyon

Annual and Perennial Broadleaf Weeds:
bindweed, field (p) ironweed (p) ragwort, tansy (b)
bitterweed (a) knapweed, diffuse (a) Russian thistle (a)
broomweed, annual (a) knapweed, Russian (p) skeletonweed, rush (p)
buckwheat, wild (a) knapweed, spotted (p) smartweed (a)
buffalobur (a) knapweed, squarrose (p) snakeweed, broom (p)
bullnettle (p) lambsquarters (a) sneezeweed, bitter (a)
bursage (a) larkspur, geyer (p) sowthistle, perennial (p)
burroweed (p) larkspur, plains (p) spurge, leafy (p)
camphorweed (a) larkspur, tall (p) St. Johnswort (p)
carrot, wild (b) lettuce, prickly (a) starthistle, Iberian (a)
cinquefoil, sulfur (p) licorice, wild (p) starthistle, purple (a)
cocklebur (a) locoweeds (p) starthistle, yellow (a)
coneflower, upright prairie (p) loco, woolly (p) sunflower (a)
croton (a) loco, Wooten (garbancillo) (p) tasajillo (p)
crupina, common (a) lupines (p) thistles, annual or biennial,
daisy, ox-eye (p) marshelder (sumpweed) (a) including:
dock, curly (p) mayweed (a) thistle, bull (b)
garbancillo (Wooten loco) (p) milkweed (p) thistle, distaff (a)
goldaster, gray (p) mustard, wild (a) thistle, Italian (b)
goldaster, narrowleaf (p) nightshade, silverleaf (p) thistle, musk (b)
goldenrod, common (p) pennycress (a) thistle, plumeless (b)
goldenweed, Drummond (p) pigweed (a) thistle, Scotch (b)
groundsel (p) pricklypear, plains (p) thistles, perennial, including
henbane, black (a,b) pricklypear, lindheimer (p) thistle, Canada (p)
horsenettle, Carolina (p) ragweed, bur (a) thistle, wavy leaf (p)
horsenettle, western (p) ragweed, common (a) toadflax, dalmation (p)
horsenettle, white (p) ragweed, lanceleaf (a) toadflax, yellow (p)
horseweed (a) ragweed, western (a) yankeeweed (p)
(a) – annual; (b) – biennial; (p) – perennial

SPECIFIC USE DIRECTIONS FOR NON-CROPLAND AREAS
Use Alligare Picloram 22K to control susceptible broadleaf weeds and woody plants and
vines on non-cropland areas including forest planting sites, industrial manufacturing sites,
rights-of-way such as electrical power lines, communication lines, pipelines, roadsides, rail-
roads or other rights-of-way, fence rows, around farm buildings and wildlife openings in
forest and non-crop areas.  Up to 2 quarts of Alligare Picloram 22K per acre may be applied.
See specific use directions for Forest Site Preparation below.

Maximum Use Rates for Non-Cropland Areas: Total use of Alligare Picloram 22K, includ-
ing retreatments or spot treatments must not exceed 2 quarts per acre per annual growing
season.

Broadcast Treatments for Forest Site Preparation (Not for Conifer Release)
For broadcast applications, apply the specified rate of Alligare Picloram 22K in a total spray
volume of 5-to-25 gallons per acre by air or 10-to-100 gallons per acre by ground.  Use spray
volumes sufficient to provide thorough coverage of treated foliage.  Use application systems
designed to prevent spray drift to off-target sites.  Nozzles or additives that produce larger
droplets may require higher spray volumes to provide adequate coverage.  

Southern States including Alabama, Arkansas, Delaware, Georgia, Louisiana,
Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas
and Virginia: Apply Alligare Picloram 22K at a rate of 2 quarts per acre to control suscep-
tible woody plants and broadleaf weeds.  Apply 2 quarts per acre of Alligare Picloram 22K in
tank-mix combination with 2-to-4 quarts per acre of Alligare Triclopyr 4 or Garlon® 4
Herbicide to broaden the spectrum of woody plants and broadleaf weeds controlled.  Where
grass control is also desired, Alligare Picloram 22K alone, or in combination with Alligare
Triclopyr 4 or Garlon® 4 Herbicide, may be tank-mixed with 1-to-4 quarts per acre of Accord®,
Alligare’s Glyphosate 4 Plus or Roundup® herbicides, or 8-to-16 fluid ounces per acre of
Arsenal® Applicator’s Concentrate.  Susceptible woody plants, broadleaf weeds and grass-
es may also be controlled using a tank-mix of 2 quarts per acre of Alligare Picloram 22K and
3-to-5 quarts of Accord®, Alligare’s Glyphosate 4 Plus or Roundup® herbicide, or 16-to-24
fluid ounces of Arsenal® Applicator’s Concentrate.  When applying tank mixes, follow the
directions for use and precautions on each product label.

In Western, Northeastern, North Central and Lake States (States not listed above as
Southern States): To control susceptible woody plants and broadleaf weeds, apply Alligare
Picloram 22K at a rate of 1-to-2 quarts per acre.  Apply 1-to-2 quarts per acre of Alligare
Picloram 22K in tank-mix combination with 1 ½-to-3 quarts of Alligre Triclopyr 4 or Garlon® 4
Herbicide to broaden the spectrum of woody plants and broadleaf weeds controlled.  Where
grass control is also desired, Alligare Picloram 22K alone, or in combination with Alligare
Triclopyr 4 or Garlon® 4 Herbicide, may be tank-mixed with 1-to-3 quarts per acre of Accord®,
Alligare’s Glyphosate 4 Plus or Roundup®, or 2-to-4 fluid ounces of Oust®, or a combination
of Accord®, Alligare’s Glyphosate 4 Plus or Roundup®, plus Oust® at the rates listed, or 8-to-
16 fluid ounces of Arsenal® Applicator’s Concentrate.  When applying tank mixes, follow the
directions for use and precautions on each product label.

SPECIFIC USE DIRECTIONS FOR RANGELAND AND PERMANENT GRASS
PASTURES 

Do not use on rangeland and grass pastures that will be harvested for hay or silage.

Use Alligare Picloram 22K on rangeland and permanent grass pastures to control suscepti-
ble broadleaf weeds and woody plants including, but not limited to those shown in the
following tables.  Many annual weeds at the seedling stage are controlled at the rate of 1 pt.
per acre.  Where a rate range is specified, choose the higher rate for dense weed infesta-
tions, and for more dependable, longer-lasting control.  Lower rates will perform best when
applied under favorable conditions and at the optimum growth stage, but may provide a
lower level of control and require retreatment.  For best results, treat when weeds are small
and actively growing in the spring before full bloom, however, certain weeds may also be
treated in late summer or fall.  Treatments during full bloom or seed stage of some weeds
may not provide acceptable control.

Amount of Alligare Picloram 22K per 1,000 sq. ft. to Equal Specified Broadcast Rate
1/4 pt./acre 1/3 pt./acre 1/2 pt./acre 2/3 pt./acre 1 pt./acre 1 qt./acre
1/10 fl. oz.1

(2.7 ml)
1/8 fl. oz.
(3.6 ml)

1/5 fl. oz.
(5.4 ml)

1/4 fl. oz.
(7.3 ml)

3/8 fl. oz.
(11 ml)

3/4 fl. oz.
(22 ml)
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Refer to the “Application Methods” section of this label for information on various methods
of application including ground or aerial broadcast, high volume foliar application, spot treat-
ments, and special application methods for certain weeds or woody plants including spot
concentrate application or application with special low volume or hooded spray equipment.

Precautions and Restrictions:
Do not use on rangeland and grass pastures that will be harvested for hay or silage.

Maximum Use Rates for Rangeland and Permanent Grass Pastures: For control of nox-
ious weeds as defined by federal, state, or local authorities, Alligare Picloram 22K may be
applied at up to 2 quarts per acre per annual growing season as a broadcast treatment.  Spot
treatments may be applied at the equivalent broadcast rate of up to 2 quarts per acre.

For control of other broadleaf weeds and woody plants, Alligare Picloram 22K may be
applied broadcast (ground, air, or high volume foliar) at up to 1 quart per acre per annual

growing season.  Spot treatments (hand sprayer, calibrated boom, high volume foliar, or soil
spot concentrate) may be applied at an equivalent broadcast rate of up to 2 quarts per acre
per annual growing season, but not more than 50% of an acre may be treated.  Repeat treat-
ments may be applied, but total use must not exceed 2 qts. of Alligare Picloram 22K/A (1.0
lb ae/A) per annual growing season.

Grazing Restrictions: Do not cut grass for feed within two weeks after treatment when
applying more than 1 quart of Alligare Picloram 22K per acre.  Meat animals grazing for up
to two weeks after treatment should be removed from treated areas three days prior to
slaughter.  Do not graze lactating dairy animals on treated areas within two weeks after treat-
ment.

Certain established grasses, such as bromegrass, blue gamma, and buffalograss may be
suppressed when using rates of Alligare Picloram 22K over 1 quart per acre.  However, sub-
sequent grass growth should be improved by release from weed competition.

Application Instructions for Noxious, Invasive, or Other Weed Species Predominant in the Plains and Northern States

Weed Species Broadcast Application (Rate/acre) Specific Use Directions
Annual and Biennial Weeds:
bursage (bur ragweed)
crupina, common
henbane, black
horseweed
starthistle, Iberian
starthistle, purple
starthistle, yellow

1-2 pts. Alligare Picloram 22K Apply when there is adequate soil moisture and weeds are actively growing.

thistles, including:
bull
distaff
Italian
musk
plumeless
scotch

Fall:
1/2 - 3/4 pt. Alligare Picloram 22K

Spring:
1/2 - 3/4 pt. Alligare Picloram 22K +

1 lb. a.e. 2,4-D

Apply at the rosette stage before bolting in the spring or in the fall prior to soil freeze up.
Distaff Thistle: Apply at rosette stage in spring only.
Bolted Musk Thistle: Apply before flowering at the rate of 3/4 - 1 pt. of Alligare Picloram 22K plus 1 lb. a.e.
of 2,4-D/acre.

Mullein, common 1 – 1 1/2 pts. Alligare Picloram 22K
+ 1 lb. a.e. 2,4-D

Apply at the rosette stage with surfactant and use at least 30 gallons per acre of water carrier.

Perennial Weeds:
pricklypear, plains 1/2 - 1 pt. Alligare Picloram 22K Apply at peak of flowering.  Use of an oil-water emulsion spray mixture may improve control.  Lower rate will

provide partial control (stand reduction) and high rate more complete control.  Treatment response is slow and
may continue for 2 years or longer.

sagebrush, fringed 1/2 - 1 pt. Alligare Picloram 22K 
+

1 lb. a.e. 2,4-D ester

Apply after seed stalk elongation and early flowering and throughout the summer if growing conditions are
favorable.

cinquefoil, sulfur
larkspur, geyer
larkspur, plains
locoweeds
snakeweed, broom

1 pt. Alligare Picloram 22K Apply when weeds are actively growing.
Sulfur cinquefoil: Apply during active growth or fall regrowth.
Geyer larkspur: Apply when plant is actively growing between rosette stage and flower bud formation.
Locoweeds: Apply from early bud to early bloom stage.  See “Use Precautions and Restrictions” section of
this label for note on grazing treated poisonous plants.
Broom snakeweed: Apply during active growth between full leaf to early bloom stage.

burroweed
daisy, ox-eye
goldenrod, common
knapweed, diffuse
knapweed, meadow
knapweed, spotted
knapweed, squarrose
rabbitbrush, Douglas
sage, Mediterranean
thistle, artichoke
thistle, Canada
thistle, wavy leaf
wormwood, absinth

1-2 pts. Alligare Picloram 22K Apply during active growth prior to bud stage.  Lower rates in rate range may require annual spot treatments.
Control with lower rates may be improved by tank mixing with 1.0 lb. a.e. per acre 2,4-D.
Goldenrod: Apply during active growth prior to bud stage.
Diffuse or spotted knapweed: Optimum application from rosette to mid-bolting stage or to fall regrowth.
Under favorable growing conditions, application in summer can be effective if higher application volumes are
used.
Thistle (Canada and Wavy Leaf): Apply when most basal leaves have emerged, but before bud stage, or
apply to regrowth in the fall.  Apply rates less than 1 1/2 pts./acre only under favorable conditions and in com-
bination with 1 lb. a.e./acre of 2,4-D; retreatment may be required.
Absinth wormwood: Apply in spring or early summer when plants are actively growing.
Ox-eye Daisy: Use 1 ½ - 2 pts./acre with at least 30 gallons per acre of water.

licorice, wild
milkweed

2 pts. Alligare Picloram 22K Wild Licorice: Apply at bloom stage.
Milkweed: Treat during active growth and tank mix specified rate of Alligare Picloram 22K with 1 lb. a.e./acre 2,4-D.

bindweed, field
gorse
lupines
knapweed, Russian
ragwort, tansy
skeletonweed, rush
spurge, leafy
St. Johnswort
toadflax, dalmation

2-4 pts. Alligare Picloram 22K Annual retreatment of these species will be required at rates at low end of rate range.  Control at low end of
rate range may be improved by tank mixing with 1 lb. a.e. 2,4-D.
Russian Knapweed: Apply during active growth from bud to mid-flowering, or to fall regrowth.
Leafy Spurge: Apply at true flower stage of growth or apply to fall regrowth.  Re-apply when level of control
falls below 80 percent.
Dalmation Toadflax: Apply when plants are actively growing through full bloom stage of growth.

larkspur, tall
sowthistle, perennial
toadflax, yellow

4 pts. Alligare Picloram 22K A retreatment program may be necessary for satisfactory control of these species.
Tall Larkspur: For best results apply from 6 inches tall to late bloom stage.  For increased control, apply in
tank-mix with Ally® or Escort® herbicide and non-ionic surfactant.  See “Use Precautions and Restrictions” sec-
tion of this label for note on grazing treated poisonous plants.

Woody Plants:
juniper 4 qts. Alligare Picloram 22K per 100

gallons of spray
Apply as a high volume foliar spray/individual plant treatment.

redcedar, eastern Eastern red cedar can be controlled with spot concentrate applications of Alligare Picloram 22K in either the spring (April-May) or fall (September-
October).  For best results, use 3 ml to 4 ml of Alligare Picloram 22K (undiluted) per 3 feet of plant height.  Application should precede periods of
expected rainfall.  Apply directly to soil within the dripline and on the upslope side of the tree.  Application to trees taller than 15 feet is not recom-
mended.  Do not use more than 2 pints of Alligare Picloram 22K per acre in any one year.
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Application Instructions for Broadleaf Weeds and Woody Species in the Southern U.S. (Alabama, Arkansas, Georgia, Louisiana, Mississippi, North Carolina, Oklahoma, South
Carolina, Tennessee, Texas and Virginia)

To control certain species, Alligare Picloram 22K may be applied alone or in combination with 2,4-D as indicated in the following table.  When Alligare Picloram 22K is applied alone, herbicide
symptoms will be slower to appear than when it is applied in combination with 2,4-D.

Weed Species Broadcast Application
(Rate/acre)

High Vol. Foliar
(Rate/100 gal.)

Specific Use Directions

Annual and Biennial Weeds:
bitterweed, western
broomweed, annual
buffalobur
bursage (bur ragweed)
camphorweed
carrot, wild
cocklebur
croton
horseweed
lettuce, prickly
marshelder (sumpweed, sulfaweed)
ragweed, common
ragweed, lanceleaf
ragweed, western
smartweed
sneezeweed, bitter
sunflower
thistle, bull
thistle, musk

Early Season:
1/2 - 1 pt. Alligare Picloram 22K 

+ 
0.5 lb. a.e. 2,4-D 

or 
3/4 - 1 1/2 pts. Alligare Picloram 22K

Mid to Late Season:
1 pt. Alligare Picloram 22K

+
0.5-1.0 lb. a.e. 2,4-D

or
1-2 pts. Alligare Picloram 22K

1-2 qts. Alligare Picloram
22K

+
2 lbs. a.e. 2,4-D

Apply when there is adequate soil moisture and weeds are actively growing.
Early Season: Rates specified are intended only for very early in the season
when weeds are no more than 2 to 3 inches tall.
Mid to Late Season: Rates specified are for weeds from 3 inches tall to early
flowering.
Marshelder: Use a minimum of 3/4 pt./acre of Alligare Picloram 22K plus 0.75 lb.
a.e./acre 2,4-D + non-ionic surfactant.  Apply when plants are no more than 3-6
inches tall.  Control may be improved by adding ammonium sulfate at 17 lbs./100
gals. spray solution.
Thistles: Apply when thistles are in the rosette stage before bolting.  When
bolting, increase rate and add 2,4-D.
Lanceleaf Ragweed: Use the higher rate within the specified rate range.

Perennial Weeds:
snakeweed, broom Fall, Early Winter

1 pt. Alligare Picloram 22K

Late Winter, Early Spring
2 pts. Alligare Picloram 22K

— Fall and Early Winter: If rainfall is less than average prior to flowering, apply after
flowering is complete.  If rainfall is average to above average prior to or during
flowering, apply during full flower and/or active pollination, before resumption of
new top growth.
Late Winter and Early Spring: Apply following sufficient precipitation (rain or snow)
to stimulate active plant growth.  Both basal and terminal leaves should be green and
active plant growth occurring.

bullnettle
coneflower, upright prairie
dock, curly
horsenettle, Carolina
horsenettle, western
horsenettle, white
ironweed
nightshade, silverleaf
yankeeweed

1/2 - 1 pt. Alligare Picloram 22K
+

0.5-1.0 lb. a.e. 2,4-D
or

1-2 pts. Alligare Picloram 22K

1-2 qts. Alligare Picloram
22K

+
2 lbs. a.e. 2,4-D

Apply when there is adequate soil moisture and weeds are actively growing.
Nettles and Silverleaf Nightshade: Apply when plants begin to flower in spring.
Upright Prairie Coneflower: Apply when plants are 2-6 inches tall, before
flowering.
Curly Dock: Apply up to bolting.
Ironweed: Apply up to bud stage.
Yankeeweed: Apply when plants are 8 to 10 inches tall.

goldaster, gray
goldaster, narrowleaf
goldenweed, common
goldenweed, Drummond 

(Isocoma spp.)

1-2 pts. Alligare Picloram 22K
+

0.5-1 lb. a.e. 2,4-D
or

2 pts. Alligare Picloram 22K

1-2 qts. Alligare Picloram
22K

+
2-4 lbs. a.e. 2,4-D

Gray and Narrowleaf Goldaster: Apply in oil-water emulsion in spring during bud
stage (prebloom).  Thorough coverage is essential.  
Goldenweed: Apply in spring (April-June) when there is substantial canopy devel-
opment as a result of good growing conditions.  Add an agricultural surfactant at
0.25% - 0.5% or apply in oil-water emulsion.  Increase spray volume, 4-5 gpa by air
or 15-20 gpa by ground, to ensure thorough coverage

Poisonous Plants such as 
groundsel (Senecio spp.)
loco, woolly
loco, Wooton (garbancillo)

3/4 - 1 pt. Alligare Picloram 22K
+

0.5-1.0 lb. a.e. 2,4-D
or

1 1/2 - 2 pts. Alligare Picloram 22K

1 qt. Alligare Picloram
22K

+
2 lbs. a.e. 2,4-D

Apply in fall or winter when there is adequate soil moisture and weeds are actively
growing.  See the “Use Precautions and Restrictions” section of this label for note
on grazing treated poisonous plants.
Locoweeds: To improve wetting of locoweeds, use an agricultural surfactant at
0.25%-0.5% or apply in oil-water emulsion.

Cactus:
cactus sp.
cactus, cholla

— 4 qt. Alligare Picloram
22K

Apply any time of the year with water and surfactant.  Good coverage is essential.

Woody Plants: Tank Mixing:  Within rate ranges for listed products, consult local cooperative extensions.
huisache (suppression) 2 pts. Alligare Picloram 22K

+ 
1 pt. Remedy™

2 qt. Alligare Picloram
22K

+
1 qt. Remedy™ 

Fall application is recommended, however, fall applications will not provide
satisfactory control of other woody species in the South Texas mixed brush
complex.  Performance can be erratic.

juniper, including,
alligator
redberry
Utah
one-seeded
eastern redcedar

pinyon pine

— 4 qts. Alligare Picloram
22K

Apply May through July.  Complete coverage is essential.  Results with ashe
juniper may be variable with high volume foliar application.

pricklypear, lindheimer
(unburned rangeland)

2 pts. Alligare Picloram 22K 4 qts. Alligare Picloram
22K

Application may be made anytime, but optimum time is late August to early
November.  Onset of herbicidal activity is very slow and may continue for two years
or longer.  Good coverage is essential.

pricklypear, lindheimer
(burned rangeland)

1 pt. Alligare Picloram 22K 2 qts. Alligare Picloram
22K

Conduct intense controlled burns from December through March and apply Alligare
Picloram 22K mid-April through May.  Rainfall following burning can also stimulate
prolific resprouting of the burned plants.  Good coverage is also essential.

pricklypear, plains 1 1/2 - pts. 4 qts. Alligare Picloram
22K

Optimum time for treatment is during flowering.  Control may be improved by use
of an oil-water emulsion spray mixture.  Lower rate will provide partial control
(stand reduction) and high rate more complete control.  Treatment response is
slow and may continue for 2 years or longer.

rose, Macartney
rose, multiflora

1 qt. Alligare Picloram 22K
+

2 lbs. a.e. 2,4-D

1-2 qts. Alligare Picloram
22K

+
2-4 lbs. a.e. 2,4-D

Apply in the spring or fall when conditions are favorable for plant growth.  Use an
agricultural surfactant (0.5% v/v) or apply as an oil-water emulsion.  Ensure
thorough and uniform coverage by applying at higher spray volume, 5 or more gpa
by air or 20 or more gpa by ground.  Avoid treatment less than 9 to 12 months after
mowing when plants have a high percentage of new growth.  Repeat treatment if
needed, but do not exceed specified maximum use rates.
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Rangeland, Permanent Grass Pastures and Non-Cropland (Specific Use Directions:  All Areas West of the Mississippi River – Carpet Roller Use)

SPECIFIC USE DIRECTIONS FOR SMALL GRAINS, FALLOW CROPLAND, AND CRP ACRES

SMALL GRAINS
Spring Seeded Barley, Oats, and Wheat Not Underseeded With a Legume (Which is Not Flood or Sub-Irrigated and Not Rotated to Broadleaf Crops) – For Use Only in the State
of Montana

Use Alligare Picloram 22K for the control of susceptible annual broadleaf weeds such as (but not limited to) volunteer sunflower, wild buckwheat, lambsquarters, pigweed, Russian thistle, and
sowthistle.  This product may cause shorter straw on some varieties of cereals but grain yields are usually not affected.

Use Restrictions
• Do not use on barley, oats, and wheat grown for hay.
• Do not treat durum wheat since some varieties of durum wheat may be injured.
• Do not apply Alligare Picloram 22K within 50 days before harvest.
• Do not graze or feed forage from treated areas for 2 weeks after treatment.  Do not harvest hay from treated grain fields.
• Use only on land that will be planted the following year to grass, barley, oats, wheat, grain sorghum or fallowed.  Do not plant grain sorghum within 8 months after application.  This product

is not intended for use on land planted to sweet sorghum.
• Do not apply more than 1 1/2 fluid ounces of Alligare Picloram 22K per acre during the small grain growing season.

Broadcast Treatment (Ground and Aerial Applications)
Alligare Picloram 22K can be applied as a single broadcast treatment by ground or aerially to control several broadleaf weeds by itself or as a tank mix with 2,4-D, MCPA, or sulfonylurea her-
bicides such as Ally®.  Apply Alligare Picloram 22K at the rates specified in the following table in 2 to 5 gallons of water per acre by air or in 5 to 20 gallons of water per acre by ground.  The
addition of surfactants may aid control under dry conditions, but may cause injury to grain if used over the top.  Read and follow directions and precautions on other product labels when tank
mixing.

Application Timing
Spring Wheat, Barley and Oats: Apply from the 3 to 5 leaf stage to early jointing stage of growth as indicated in the table below.  Applications at the 3 to 5 leaf stage occasionally cause
slight head malformations and straw shortening but normally do not affect yield.
Durum Wheat:  Do not apply to durum wheat since some varieties of durum wheat may be injured.
Winter Wheat and Barley:  Apply only after resumption of active growth in the spring until the early jointing stage.

Weed Species Broadcast Application
(Rate/acre)

High Vol. Foliar 
(Rate/100 gal.)

Specific Use Directions

tallowtree, Chinese 1 qt. Alligare Picloram 22K
+

2 lbs. a.e. 2,4-D
or

1 pt. Remedy™

2 qts. Alligare Picloram 22K
or

1-2 qts. Alligare Picloram 22K
+

2-4 lbs. a.e. 2,4-D 
or 

1 qt. Remedy™

Apply in the spring or fall when conditions are favorable for plant growth.  Use an
agricultural surfactant (0.5% v/v) or use an oil-water emulsion and higher spray vol-
umes, 5 gpa or more by air and 20 gpa or more by ground.

South Texas mixed brush, including,
acacia, blackbrush
acacia, catclaw
acacia, twisted
granjeno
guajillo
mesquite
prickly pear
tasajillo

2 pts. Alligare Picloram 22K
+

2/3-1 1/3 pt. Reclaim™
or

1 to 2 pts. Remedy™

2 qts. Alligare Picloram 22K
+

2-3 pts. Remedy™
or

1-2 qts. Reclaim™

Apply in oil-water emulsion.  Use 4 or more gpa by air or 20 or more gpa by
ground.  For application timing for mesquite, see comments in section on mesquite
control.
Tank mixing with Reclaim™ will provide improved control of pricklypear and
legume species such as mesquite and acacias while tank mixing with Remedy™
will provide improved control of non-legume species such as granjeno, oaks and
hackberry.

mesquite 1-2 pts. Alligare Picloram 22K
+

2/3-1 1/3 pt. Reclaim™ 
or

2 pts. Alligare Picloram 22K + 1
pt. Remedy™

1-2 qts. Alligare Picloram 22K
+

1-2 qts. Reclaim™
or

1 1/2 - 3 pts. Remedy™ 

Alligare Picloram 22K Alone: Apply as a water spray or oil-emulsion (see Mixing
Instructions) in 4 or more gpa by air or 10 or more gpa by ground.  Increase spray
volumes with increasing brush density and height to ensure adequate coverage.
Where control of pricklypear cactus is desired, use the 2 pint/acre rate of Alligare
Picloram 22K.

Alligare Picloram 22K in Tank Mix: Tank mixing with Reclaim™ will provide control of pricklypear and improved control of legume species such as mesquite and acacias while tank mix-
ing with Remedy™ will provide improved control of non-legume species such as granjeno, oaks and hackberry.  Regrowth mesquite should be at least 4 ft. tall prior to treatment.  See labels
for Reclaim™ and Remedy™ for additional treatment directions and information on mesquite control.  Within rate ranges given for Alligare Picloram 22K and tank mix products, consult local
cooperative extension.

Timing and Factors in Control: The herbicidal response of mesquite is strongly influenced by environmental conditions as well as foliage condition and stage of growth.  For best results,
apply when new growth foliage has turned from light to dark green, when the soil temperature has reached 75°F to 83°F at a depth of 12-18 inches, and soil moisture is adequate for plant
growth.  Application should be made within 45 days after the critical soil temperature at the 12-18 inch depth has been reached, or if Alligare Picloram 22K is applied in combination with
Reclaim™ within 60 days.  Product performance may be adversely affected if application is made before mesquite foliage has turned from light to dark green or if foliage has been injured
or removed by late frost, insects, hail or plant diseases.  Do not apply if mesquite exhibits new (light green) growth in response to significant rainfall during the growing season.  Soil tem-
peratures at the 12-18 inch depth may vary with soil texture and drainage.  Coarse-textured (sandy) soils warm up sooner than fine-textured soils (clay) soils and dry soils warm up more
quickly than wet soils.

Re-application: Do not reapply in the same growing season.  Retreatment will not be effective until woody plants develop sufficient new foliage for interception, uptake, and translocation
of the herbicide to plant roots.
ashe juniper
eastern redcedar
eastern persimmon

Apply Alligare Picloram 22K undiluted as a spot concentrate application prior to periods of expected rainfall.  Apply directly to the soil within the
dripline and on the upslope side of the tree.  Application to trees taller than 12 feet is not recommended.  See directions for “Soil Spot Concentrate”
in “Application Methods” section.
Ashe Juniper: Apply 4 to 6 ml per 3 ft. of plant height in the spring (April-May).
Eastern Redcedar: Apply 3 to 4 ml per 3 ft. of plant height in either spring (April-May) or fall (September-October).
Eastern Persimmon: Apply 2 to 4 ml per inch of stem diameter in spring (March through May).

Brush Species Amount of Alligare Picloram 22K Specific Use Directions
mesquite regrowth 1 gal. alone or with 2 qts. Reclaim™ herbicide to

make 8 gals. of spray mixture 
Include 1 ounce of a recommended agricultural surfactant per gallon of herbicide-water mixture
(0.75% vol/vol).  Apply from May through August, but preferably in May and June, when mois-
ture availability is sufficient to allow normal plant growth.

huisache/blackbrush 1 gal. alone or with 2 to 3 qts. of Reclaim™ to
make 8 gals. of spray mixture

Include 1 ounce of a recommended agricultural surfactant per gallon of herbicide-water mixture
(0.75% vol/vol).  Apply in the fall.

Refer to the Application Instructions for Broadleaf Weeds and Woody Species in the Southern U.S. (Alabama, Arkansas, Georgia, Louisiana, Mississippi, North Carolina, Oklahoma, South
Carolina, Tennessee, Texas and Virginia) table for information on timing and factors in control of mesquite.



                418

PICLORAM 22K Specimen Label
Use Rates for Spring Wheat, Barley and Oats1

1For oats, do not tank mix with 2,4-D herbicides.
2For best results, treat when weeds have 2 to 4 leaves and are actively growing.
3When measuring small amounts of Alligare Picloram 22K, special care must be taken not to exceed specified rates.

Weed Species Weed Growth Stage2 Grain Growth Stage

Amounts of Each Product Per Acre3

Alligare Picloram 22K 4 lb. a.e./gal
2,4-D or MCPA

6 lb. a.e./gal
2,4-D or MCPA

More susceptible species, such as:
lambsquarters
pennycress
wild mustard
mayweed

3 inches 3 to 5 leaf to early tillering 1 fl. oz. 1/2 pint 1/3 pint

3 to 6 inches Tillering to early jointing 1 1/2 fl. oz. 3/4 pint 1/2 pint

Less susceptible species such as:
volunteer sunflower
wild buckwheat
Russian thistle
pigweed
Canada thistle, top growth
suppression

1 to 6 inches Tillering to early jointing 1 1/2 fl. oz. 3/4 to 1 pint 1/2 to 2/3 pint

FALLOW CROPLAND (Not Rotated to Broadleaf Crops)
Apply Alligare Picloram 22K as a post harvest or fallow treatment in continuous grain or dur-
ing the fallow period.  Alligare Picloram 22K may be applied alone or in tank mix combination
with 2,4-D or other herbicides registered for this use.  Apply in 2 or more gallons of water per
acre by air or 5 or more gallons per acre by ground.  

Application Rates
Annual Weeds: To control annual weeds such as Russian thistle and wild buckwheat, apply 1/4
to 1/2 pint per acre of Alligare Picloram 22K in tank mix combination with 1/2 to 1 lb. a.e. of 2,4-
D or other herbicides registered for use on fallow land.  Apply when weeds are actively growing.

Field Bindweed: Apply 1/2 to 1 pint per acre of Alligare Picloram 22K plus 1/2 lb. to 1 lb. a.e.
per acre of 2,4-D when bindweed is actively growing.  Optimum time for treatment is when
plant runners reach 8 to 12 inches.  Use 1/2 pint per acre to control light to moderate infes-
tations under good growing conditions or to reduce the potential for crop injury.  Use 1 pint
per acre for heavy infestations and to start a treatment program for long-term control.  Some
regrowth will occur the following season and a re-treatment program of 1/2 pint of Alligare
Picloram 22K plus 1/2 lb. a.e. of 2,4-D for one to two years will provide stand reduction.  

Canada thistle: Apply 1 pint per acre of Alligare Picloram 22K plus 1 lb. a.e. per acre of 2,4-
D when the majority of thistle plants are emerged but prior to bud stage.

Crop Rotation
Use only on land to be planted the following year to grass, barley, oats, wheat grain sorghum
(milo) or fallowed.  Do not plant grain sorghum within 8 months after application.  Do not use
this product for sweet sorghum production or on land that will be rotated to sweet sorghum.
Many broadleaf crops are extremely sensitive to soil residues of Alligare Picloram 22K.  Do
not plant sensitive broadleaf crops for 36 months after treatment or until soil residues have
declined to a safe level as indicated by an adequately sensitive bioassay using the intended
broadleaf crop.  A bioassay is recommended following treatment prior to planting any sensi-
tive broadleaf crop.

Preplant Interval
A preplant interval following application of Alligare Picloram 22K prior to planting small grains
is recommended to reduce or eliminate potential crop injury and/or yield reduction.  The pos-
sibility for crop injury or yield reduction to occur depends on application rate, soil organic
matter, rainfall, temperature and incidence of cereal diseases.  Adequate soil moisture and
soil temperature during the preplant interval is important in reducing, but may not eliminate,
the risk of crop injury.  When considering use of Alligare Picloram 22K on fallow land, grow-
ers should consider the benefit of weed control against the risk of crop damage and treat only
if the risk of injury to small grains can be tolerated.  The following preplant intervals are rec-
ommended:

For applications up to 1/2 pint per acre, allow a minimum of 45 days of soil temperatures
above 40°F between application and planting.

For applications of greater than 1/2 pint and up to 1 pint per acre, allow a minimum of 60 days
of soil temperatures above 40°F between application and planting, except in the states of
Idaho, North Dakota, Nebraska, Montana, Oregon, South Dakota, Washington and Wyoming,
where the minimum preplant interval is 90 days.

Restrictions:
• Do not apply more than 1 pint per acre as a broadcast treatment per annual growing sea-

son.
• Spot Treatment:  See “Spot Treatment” in “Mixing and Application Methods” section for direc-

tions for calibration, spray volume determination and mixing.  Spot treatments of Alligare
Picloram 22K at rates over 1 pint per acre can be made on fallow, non-irrigated cropland if
the treated areas comprise less than 10% of the immediate field in any one year.  Alligare
Picloram 22K should not be applied to cropland at rates exceeding 2 quarts per acre.  When
Alligare Picloram 22K is applied at rates above 1 pint per acre, injury to small grains may
result for periods up to two years after treatment.

SEEDING TO PERMANENT GRASSES, INCLUDING CONSERVATION RESERVE
PROGRAM (CRP) ACRES

Newly Seeded Grasses:
Apply Alligare Picloram 22K only after perennial grasses are well established as indicated by
development of a good secondary root system and vigorous growth (usually 45 to 60 days
after planting).  Most perennial grasses show improved tolerance to the post emergence
applications at this stage of development.  Generally, wheatgrass species are more tolerant
to picloram soil residues.

For best results, apply to actively growing weeds in a spray volume of 2 or more gallons of
water per acre by air or 10 or more gallons of water per acre by ground.  Refer to the weeds
rate chart for information on target weed species and application rates.

Perennial Broadleaf Weeds:  Apply Alligare Picloram 22K to actively growing perennial
broadleaf weeds at up to 2 pints per acre after the grass is well established.  Risk of grass
injury is greatest when using the maximum 2 pint per acre rate.

Annual Broadleaf Weeds:  Apply Alligare Picloram 22K at 1/2 to 3/4 pint per acre to active-
ly growing susceptible annual broadleaf weeds (including Russian thistle).  Alligare Picloram
22K can also be tank mixed with 1/2 to 1 pound a.e. per acre of 2,4-D where 2,4-D sensitive
species are present.  Read and follow all directions for use and use precautions on other
product labels.  

Weed Control Prior to Seeding Cool Season Perennial Grasses:

Weed control with Alligare Picloram 22K fits into the following grass re-vegetation programs
where perennial range or reclamation grass species are to be established in non-cropland,
rangeland, permanent grass pastures, or CRP areas.  Alligare Picloram 22K may be applied
in the spring or early summer, depending on the target weed species and grass seed plant-
ed in the fall when conditions are favorable.  Alternatively, Alligare Picloram 22K may be
applied in the fall and grass seed planted in the winter or spring when conditions are favor-
able for grass establishment.

Apply Alligare Picloram 22K at 1 qt./acre or less; see weeds rate chart for information on tar-
get weed species and application rates.  Depending on grass species sensitivity, there may
be temporary injury on new plantings when Alligare Picloram 22K is applied at 1 qt./acre.
However, this injury will be insignificant in comparison with the benefit to grasses due to the
removal of weed competition.  Germination of annual grass species may be suppressed after
treatment.  To optimize weed control, it is suggested the application area be disturbed as lit-
tle as possible by the seeding operation.  At the very least, the site should be left undisturbed
for 14 days prior to seedbed preparation or seeding.  To decrease the potential for injury on
sensitive grass species, increase the interval between application and seeding.

Use Restrictions:
• Do not use on CRP acres used to harvest grass hay or grass silage.
• Do not use Alligare Picloram 22K if legumes are a desired cover during CRP.
• Conditions that stress grasses, such as drought, will increase potential for injury to the grass

at all stages of growth.
• Do not rotate to grain sorghum (milo) if greater than 1 pint per acre of Alligare Picloram 22K

has been applied.
• Do not plant grain sorghum within 8 months after application.  Do not use this product for

sweet sorghum production or on land that will be rotated to sweet sorghum.
• To reduce the potential damage to subsequent small grain crops or grain sorghum (milo),

use the lower rate or discontinue the use of Alligare Picloram 22K at least every 2 years prior
to the seeding of small grain crops.  After CRP, do not plant broadleaf crops in treated acres
until an adequately sensitive bioassay shows that no detectable picloram is present in the
soil.

• Alligare Picloram 22K at rates over 2 pints per acre may suppress certain established grass-
es such as bromegrass, bluegramma and buffalograss.  However, subsequent grass growth
should be improved by release from weed competition.
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CONDITION OF SALE AND LIMITATION OF WARRANTY AND LIABILITY
To the extent consistent with applicable law, upon purchase or use of this product, purchas-
er and user agree to the following terms:
Warranty: Alligare, LLC (the Company) warrants that this product conforms to the chemical
description on the label in all material respects and is reasonably fit for the purpose referred
to in the directions for use, subject to the exceptions noted below, which are beyond the
Company’s control.  To the extent consistent with applicable law, the Company makes no
other representation or warranty, express or implied, concerning the product, including no
implied warranty of merchantability or fitness for a particular purpose.  No such warranty
shall be implied by law, and no agent or representative is authorized to make any such war-
ranty on the Company’s behalf.
Terms of Sale: The Company’s directions for use of this product must be followed careful-
ly.  It is impossible to eliminate all risks inherently associated with use of this product.  Crop
injury, ineffectiveness or other unintended consequences may result because of such fac-
tors as weather conditions, presence of other materials, and the manner of use or application
(including failure to adhere to label directions), all of which are beyond the Company’s con-
trol.  To the extent consistent with applicable law, all such risks are assumed by the user. 
Limitation of Liability: To the extent consistent with applicable law, the exclusive remedy
against the Company for any cause of action relating to the handling or use of this product
is a claim for damages, and in no event shall damages or any other recovery of any kind
exceed the price of the product which caused the alleged loss, damage, injury or other claim.
To the extent consistent with applicable law, under no circumstances shall the Company be
liable for any special, indirect, incidental or consequential damages of any kind, including
loss of profits or income, and any such claims are hereby waived.  Some states do not allow
the exclusion or limitation of incidental or consequential damages.

The Company and the seller offer this product, and the purchaser and user accept this prod-
uct, subject to the foregoing warranty, terms of sale and limitation of liability, which may be
varied or modified only by an agreement in writing signed on behalf of the Company by an
authorized representative.

Arsenal® is a registered trademark of BASF Specialty Products.
Accord™, Garlon™, Reclaim™ and Remedy™ are trademarks of Dow AgroSciences LLC.
Ally®,Escort® and Oust® are registered trademarks of E.I. duPont de Nemours & Co., Inc.
Roundup® is a registered trademark of the Monsanto Company.

EPA 20100204

STORAGE AND DISPOSAL
Do not contaminate water, food, or feed by storage or disposal.  Open dumping is pro-
hibited.

PESTICIDE STORAGE: The active ingredient in this product may crystallize and settle
out of solution if product is exposed to subfreezing temperatures.  Under these conditions,
warm product to at least 40°F and agitate well to dissolve any crystallized material prior
to use.  Open dumping is prohibited.

PESTICIDE DISPOSAL: Wastes resulting from the use of this product may be disposed
of on site or at an approved waste disposal facility.

CONTAINER DISPOSAL:

[NONREFILLABLE CONTAINERS]
Nonrefillable container.  Do not reuse or refill this container.  Triple rinse container (or
equivalent) promptly after emptying.  

(Nonrefillable ≤ 5 gallons):  Triple rinse as follows:  Empty the remaining contents into
application equipment or a mix tank and drain for 10 seconds after the flow begins to drip.
Fill the container ¼ full with water and recap.  Shake for 10 seconds.  Pour rinsate into
application equipment or a mix tank or store rinsate for later use or disposal.  Drain for 10
seconds after the flow begins to drip.  Repeat this procedure two more times.  Then offer
for recycling if available or puncture and dispose of in a sanitary landfill, or by incinera-
tion, or, if allowed by state and local authorities, by burning.  If burned, stay out of smoke.

(Nonrefillable > 5 gallons):  Triple rinse as follows:  Empty the remaining contents into
application equipment or a mix tank.  Fill the container ¼ full with water.  Replace and
tighten closures.  Tip container on its side and roll it back and forth, ensuring at least one
complete revolution, for 30 seconds.  Stand the container on its end and tip it back and
forth several times.  Turn the container over onto its other end and tip it back and forth
several times.  Empty the rinsate into application equipment or a mix tank or store rinsate
for later use or disposal.  Repeat this procedure two more times.  Then offer for recycling
if available or puncture and dispose of in a sanitary landfill, or by incineration, or, if allowed
by state and local authorities, by burning.  If burned, stay out of smoke.

[REFILLABLE CONTAINERS]

Refillable container.  Refill this container with pesticide only.  Do not reuse this container
for any other purpose.  Cleaning the container before final disposal is the responsibility of
the person disposing of the container.  Cleaning before refilling is the responsibility of the
refiller.

To clean the container before final disposal, empty the remaining contents from the con-
tainer into application equipment or mix tank.  Fill the container about 10 percent full with
water.  Agitate vigorously or recirculate water with the pump for 2 minutes.  Pour or pump
rinsate into application equipment or rinsate collection system.  Repeat this rinsing pro-
cedure two more times.  Then offer for recycling if available or puncture and dispose of in
a sanitary landfill, or by incineration, or, if allowed by state and local authorities, by burn-
ing.  If burned, stay out of smoke.
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Specialty Herbicide   

®Trademark of Dow AgroSciences LLC

•  For control of susceptible weeds and certain woody plants, including invasive and noxious weeds, on rangeland, permanent grass
pastures (including grasses grown for hay*), Conservation Reserve Program (CRP) acres, non-cropland areas including industrial
sites, rights-of-way (such as roadsides, electric utility and communication transmission lines, pipelines, and railroads), non-irrigation
ditch banks, natural areas (such as wildlife management areas, wildlife openings, wildlife habitats, recreation areas, campgrounds,
trailheads and trails), and grazed areas in and around these sites.

*Hay from grass treated with Milestone within the preceding 18-months can only be used on the farm or ranch where the product is
applied unless allowed by supplemental labeling   

IMPORTANT USE PRECAUTIONS AND
RESTRICTIONS TO PREVENT INJURY TO

DESIRABLE PLANTS
•  Carefully read the section “Restrictions in Hay

or Manure Use .”
•  It is mandatory to follow the “Use Precautions

and Restrictions” section of this label.
•  Manure and urine from animals consuming grass

or hay treated with this product may contain
enough aminopyralid to cause injury to sensitive
broadleaf plants.

•  Hay can only be used on the farm or ranch
where product is applied unless allowed by
supplemental labeling.

•  Consult with a Dow AgroSciences representative if
you do not understand the “Use Precautions and
Restrictions”.  Call [1-(800) 263-1196] Customer
Information Group.

©Copyright 2011 Dow AgroSciences LLC
Not For Sale, Distribution, or Use in New York State.   

GROUP 4 HERBICIDE
Active Ingredient:
 Triisopropanolammonium salt of 2-pyridine 

 carboxylic acid, 4-amino-3,6-dichloro- ..................................... 40.6%
Other Ingredients  ............................................................................  59.4%
Total ................................................................................................ 100.0%   
Acid Equivalent: aminopyralid (2-pyridine carboxylic acid, 4-amino-3,

6-dichloro-) - 21.1% - 2 lb/gal

Container Use Directions   
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Precautionary Statements
 Hazards to Humans and Domestic Animals
EPA Reg. No. 62719-519

CAUTION   
Causes Moderate Eye Irritation   
Avoid contact with eyes or clothing.   

Personal Protective Equipment (PPE)
Applicators and other handlers must wear: 
• Long-sleeved shirt and long pants
• Shoes plus socks  
Follow manufacturer's instructions for cleaning/maintaining PPE.  If no 
such instructions for washables, use detergent and hot water.  Keep and 
wash PPE separately from other laundry.   

 User Safety Recommendations
Users should:
•  Wash hands before eating, drinking, chewing gum, using tobacco or

using the toilet.
•  Remove clothing immediately if pesticide gets inside.  Then wash

thoroughly and put on clean clothing.

 First Aid
If in eyes: Hold eye open and rinse slowly and gently with water for 
15-20 minutes.  Remove contact lenses, if present, after the first
5 minutes, then continue rinsing.  Call a poison control center or doctor
for treatment advice.   
Have the product container or label with you when calling a poison 
control center or doctor or going for treatment.  You may also contact 
1-800-992-5994 for emergency medical treatment information.

Environmental Hazards
Do not apply directly to water, to areas where surface water is present or 
to intertidal areas below the mean high water mark.  Do not contaminate 
water when disposing of equipment washwater or rinsate.   
This chemical has properties and characteristics associated with 
chemicals detected in groundwater.  The use of this chemical in areas 
where soils are permeable, particularly where the water table is shallow, 
may result in groundwater contamination.     

Directions for Use
It is a violation of Federal law to use this product in a manner inconsistent 
with its labeling.
Read all Directions for Use carefully before applying.   
Do not apply this product in a way that will contact workers or other 
persons, either directly or through drift.  Only protected handlers may be 
in the area during application.  For any requirements specific to your State 
or Tribe, consult the agency responsible for pesticide regulation.   
Not For Sale, Distribution, or Use in New York State.   
Not for use on pastures in Connecticut, Maine, Massachusetts, 
New Hampshire, Rhode Island, and Vermont.  All other labeled uses 
are permitted in these states including grazed areas in and around 
these sites.   

New York

Vermont
Maine

Massachusetts

Rhode Island

Connecticut

 Agricultural Use Requirements 
Use this product only in accordance with its labeling and with the 
Worker Protection Standard, 40 CFR part 170.  This Standard contains 
requirements for the protection of agricultural workers on farms, forests, 
nurseries, and greenhouses, and handlers of agricultural pesticides.  
It contains requirements for training, decontamination, notification, 
and emergency assistance.  It also contains specific instructions and 
exceptions pertaining to the statements on this label about Personal 
Protective Equipment (PPE) and restricted-entry interval.  The 
requirements in this box only apply to uses of this product that are 
covered by the Worker Protection Standard.   
Do not enter or allow worker entry into treated areas during the 
restricted entry interval (REI) of 48 hours.     
PPE required for early entry to treated areas that is permitted under the 
Worker Protection Standard and that involves contact with anything that 
has been treated, such as plants, soil, or water, is:
• Coveralls
•  Chemical-resistant gloves made of any waterproof material as

polyethylene or polyvinyl chloride
• Shoes plus socks
• Protective eyewear

 Non-Agricultural Use Requirements
The requirements in this box apply to uses of this product that are NOT 
within the scope of the Worker Protection Standard for Agricultural 
Pesticides (40 CFR Part 170).  The WPS does not pertain to non-
agricultural use on sites, such as, rangeland, permanent grass pastures, 
or non-cropland. See the Agricultural Use Requirements section below 
for information where the WPS applies.    
Entry Restrictions for Non-WPS Uses: For applications on rangeland 
and permanent grass pastures (not harvested for hay) and non-cropland 
areas, do not enter or allow worker entry into treated areas until sprays 
have dried.
  

 Storage and Disposal
Do not contaminate water, food, feed or fertilizer by storage or disposal.  
Open dumping is prohibited.
Pesticide Storage: If this product is exposed to subfreezing 
temperatures, the active ingredient may crystallize and settle out of 
solution.  Under these conditions the product should be warmed to at 
least 40°F and agitated well to dissolve any crystallized active ingredient 
prior to use.
Pesticide Disposal: Wastes resulting from the use of this product may 
be disposed of on site or at an approved waste disposal facility.   
Nonrefillable containers 5 gallons or less:
Container Handling:  Nonrefillable container.  Do not reuse or refill this 
container.  Offer for recycling if available, or puncture and dispose of in 
a sanitary landfill, or by incineration, or by other procedures allowed by 
state and local authorities.
Triple rinse or pressure rinse container (or equivalent) promptly after 
emptying.  Triple rinse as follows:  Empty the remaining contents 
into application equipment or a mix tank and drain for 10 seconds 
after the flow begins to drip.  Fill the container 1/4 full with water and 
recap.  Shake for 10 seconds.  Pour rinsate into application equipment 
or a mix tank or store rinsate for later use or disposal.  Drain for 
10 seconds after the flow begins to drip.  Repeat this procedure two 
more times.  Pressure rinse as follows:  Empty the remaining contents 
into application equipment or a mix tank and continue to drain for 
10 seconds after the flow begins to drip.  Hold container upside down 
over application equipment or mix tank and continue to drain for 
10 seconds after the flow begins to drip.  Hold container upside down 
over application equipment or mix tank or collect rinsate for later use or 
disposal.  Insert pressure rinsing nozzle in the side of the container, and 
rinse at about 40 psi for at least 30 seconds.  Drain for 10 seconds after 
the flow begins to drip.   
Refillable containers larger than 5 gallons:
Container Handling:  Refillable container.  Refill this container with 
pesticide only.  Do not reuse this container for any other purpose.
Cleaning the container before final disposal is the responsibility of 
the person disposing of the container.  Cleaning before refilling is the 
responsibility of the refiller.  To clean the container before final disposal, 
empty the remaining contents from this container into application 
equipment or a mix tank.  Fill the container about 10% full with water.  
Agitate vigorously or recirculate water with the pump for two minutes.  
Pour or pump rinsate into application equipment or rinsate collection 
system.  Repeat this rinsing procedure two more times.

Light grey = states 
where use in pastures is 
not permitted
Dark grey = NY where 
the product is not 
registered
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 Storage and Disposal (Cont.)
Nonrefillable containers larger than 5 gallons:
Container Handling:  Nonrefillable container.  Do not reuse or refill this 
container.  Offer for recycling if available, or puncture and dispose of in 
a sanitary landfill, or by incineration, or by other procedures allowed by 
state and local authorities.
Triple rinse or pressure rinse container (or equivalent) promptly after 
emptying.  Triple rinse as follows:  Empty the remaining contents 
into application equipment or a mix tank.  Fill the container 1/4 full 
with water.  Replace and tighten closures.  Tip container on its side 
and roll it back and forth, ensuring at least one complete revolution, 
for 30 seconds.  Stand the container on its end and tip it back and 
forth several times.  Turn the container over onto its other end and 
tip it back and forth several times.  Empty the rinsate into application 
equipment or a mix tank or store rinsate for later use or disposal.  
Repeat this procedure two more times.  Pressure rinse as follows:  
Empty the remaining contents into application equipment or a mix 
tank and continue to drain for 10 seconds after the flow begins to drip.  
Hold container upside down over application equipment or mix tank 
and continue to drain for 10 seconds after the flow begins to drip.  Hold 
container upside down over application equipment or mix tank or collect 
rinsate for later use or disposal.  Insert pressure rinsing nozzle in the 
side of the container, and rinse at about 40 psi for at least 30 seconds.  
Drain for 10 seconds after the flow begins to drip.

Resistance Management Guidelines 
•   Development of plant populations resistant to this herbicide mode 

of action is usually not a problem on rangeland, permanent grass 
pastures, Conservation Reserve Program (CRP), or non-cropland sites 
since these sites receive infrequent pesticide applications.

•   In croplands, use an effective integrated pest management (IPM) 
program, integrating tillage or other mechanical methods, crop rotation 
or other cultural control methods into weed control programs whenever 
practical.

•   Similar looking biotypes of a given weed species occurring in a treated 
area may vary in their susceptibility to a herbicide.  Application of a 
herbicide below its labeled rate may allow more tolerant weeds to 
survive and a shift to more tolerant biotypes within the treated area.

•   Where identified, spreading of resistant weeds to other fields may be 
prevented by cleaning harvesting and tillage equipment before moving 
to other areas and by planting weed-free seed.

•   Contact your extension specialist, certified crop consultant, or 
Dow AgroSciences representative for the latest resistance management 
information.   

Rangeland, Permanent Grass Pastures, CRP Acres, 
Non-Cropland Areas, Non-Irrigation Ditch Banks, Natural 
Areas, and Grazed Areas In and Around These Sites   
Milestone® specialty herbicide may be applied by aerial or ground 
equipment to control susceptible broadleaf weeds and certain woody 
plants, including invasive and noxious weeds on rangeland, permanent 
grass pastures (including grasses grown for hay*), CRP acres, non-
cropland areas including industrial sites, rights-of-way (such as roadsides, 
electric utility and communication transmission lines, pipelines, and 
railroads), non-irrigation ditch banks, natural areas (such as wildlife 
management areas, wildlife openings, wildlife habitats, recreation areas, 
campgrounds, trailheads and trails), and grazed areas in and around these 
sites without injury to most grasses.   
*Hay from grass treated with Milestone within the preceding 
18-months can only be used on the farm or ranch where the product 
is applied unless allowed by supplemental labeling.   
It is permissible to treat non-irrigation ditch banks, seasonally dry 
wetlands (such as flood plains, deltas, marshes, swamps, or bogs) and 
transitional areas between upland and lowland sites.  Milestone can 
be used to the waters edge.  Do not apply directly to water and take 
precautions to minimize spray drift onto water.   

Use Precautions and Restrictions   
Consult with a Dow AgroSciences representative 
if you do not understand the “Use Precautions 
and Restrictions.”  Call (1-800-263-1196) for more 
information.   

Pasture and Rangeland Restrictions   
•   Do not use grasses treated with Milestone in the 

preceding 18-months for hay intended for export 
outside the United States.   

•   Hay from areas treated with Milestone in the 
preceding 18-months CAN NOT be distributed or 
made available for sale off the farm or ranch where 
harvested unless allowed by supplemental labeling.   

•   Hay from areas treated with Milestone in the 
preceding 18-months CAN NOT be used for silage, 
haylage, baylage and green chop unless allowed by 
supplemental labeling.   

•   Do not move hay made from grass treated with 
Milestone within the preceding 18-months off farm 
unless allowed by supplemental labeling.     

•   Do not use hay or straw from areas treated with 
Milestone within the preceding 18-months or manure 
from animals feeding on hay treated with Milestone 
in compost.   

•   Do not use grasses treated with Milestone in the 
preceding 18-months for seed production.   

Maximum Application Rate: On all labeled use sites do not broadcast 
apply more than 7 fl oz per acre of Milestone per year.  The total amount 
of Milestone applied broadcast, as a re-treatment, and/or spot treatment 
cannot exceed 7 fl oz per acre per year.  Spot treatments may be applied 
at an equivalent broadcast rate of up to 0.22 lb acid equivalent (14 fl oz of 
Milestone) per acre per annual growing season; however, not more than 
50% of an acre may be treated at that rate.  Do not apply more than a 
total of 0.11 lb acid equivalent (7 fl oz) per acre of Milestone per annual 
growing season as a result of broadcast, spot or repeat applications.
   

•   Avoiding Injury to Non-Target Plants: Do not aerially apply 
Milestone within 50 feet of a border downwind (in the direction of wind 
movement), or allow spray drift to come in contact with, any broadleaf 
crop or other desirable broadleaf plants, including, but not limited to, 
alfalfa, cotton, dry beans, flowers, grapes, lettuce, potatoes, radishes, 
soybeans, sugar beets, sunflowers, tobacco, tomatoes or other 
broadleaf or vegetable crop, fruit trees, ornamental plants, or soil where 
sensitive crops are growing or will be planted.  Avoid application under 
conditions that may allow spray drift because very small quantities of 
spray may seriously injure susceptible crops.  Read and consider the 
"Precautions for Avoiding Spray Drift and Spray Drift Advisory" at the 
end of this label to help minimize the potential for spray drift. 

•   Milestone is highly active against many broadleaf plant species.  
Do not use this product on areas where loss of broadleaf plants, 
including legumes, cannot be tolerated.

•   Chemigation: Do not apply this product through any type of 
irrigation system.

•   Do not contaminate water intended for irrigation or domestic 
purposes.  Do not treat inside banks or bottoms of irrigation ditches, 
either dry or containing water, or other channels that carry water that 
may be used for irrigation or domestic purposes.

•   Do not apply this product to lawns, turf, ornamental plantings, urban 
walkways, driveways, tennis courts, golf courses, athletic fields, 
commercial sod operations, or other high-maintenance, fine turfgrass 
areas, or similar areas.

•   Trees adjacent to or in a treated area can occasionally be affected by 
root uptake of Milestone.  Do not apply Milestone within the root zone 
of desirable trees unless such injury can be tolerated.  Use special 
caution near roses, and leguminous trees such as locusts, redbud, 
mimosa, and caragana.  

•   Applications made during periods of intense rainfall, to soils saturated 
with water, surfaces paved with materials such as asphalt or concrete, 
or soils through which rainfall will not readily penetrate may result in 
runoff and movement of Milestone. Injury to crops may result if treated 
soil and/or runoff water containing Milestone  is washed, or moved 
onto land used to produce crops. Exposure to Milestone  may injure 
or kill susceptible crops and other plants, such as grapes, soybeans, 
tobacco, sensitive ornamentals.  Do not treat frozen soil where runoff 
could damage sensitive plants.  

•  Grass revegetation:
-   Milestone can be used to control broadleaf plants in grass 

revegetation programs where desirable rangeland or reclamation 
grass species are being established in rangeland, permanent 
grass pastures, CRP, non-cropland, or other areas.  Consult 
Dow AgroSciences’ literature for more details about Milestone 
applications and grass stand establishment.

•  Application before seeding grasses
-   Milestone can be applied in the spring through fall to control 

broadleaf weeds prior to grass planting.  Grasses can be seeded 
as a dormant planting (in the late fall or early winter) in the year 
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of application or grasses can be seeded the following spring.  
The grasses should be planted when soil temperatures are low 
enough to ensure that the seeds will not germinate and emerge 
until the following spring.

•  Postemergence applications on grass:  During the season
of establishment, Milestone should be applied only after
perennial grasses are well established (have developed a good
secondary root system and show good vigor.  Most perennial
grasses are tolerant to Milestone at this stage of development.
Milestone may suppress certain established grasses, such as
smooth bromegrass (Bromus inermis), especially when plants
are stressed by adverse environmental conditions.  Plants
should recover from this transient suppression with the onset of
environmental conditions favorable to grass growth and upon
release from weed competition.

-  Grass seed germination and seedling development can be
adversely effected by many factors such as seed viability and
seedling vigor, soil condition (sub-optimal soil temperatures or
soil water content), weather after planting, seedbed preparation
and seed placement, disease, insects, or animals.  Milestone
applications will help to reduce competition from weeds and
improve the chance for successful grass stand establishment.
Some grass species are more sensitive to Milestone; consult
Dow AgroSciences’ literature for more details.

•  Seeding Legumes: Do not plant forage legumes until a soil bioassay
has been conducted to determine if aminopyralid concentration
remaining in the soil will adversely affect the legume establishment.

•  Grazing and Haying Restrictions: There are no restrictions on
grazing or grass hay harvest following application of Milestone
at labeled rates. Cutting hay too soon after spraying weeds will
reduce weed control. Wait 14 days after herbicide application
to cut grass hay to allow herbicide to work.  Do not transfer
grazing animals from areas treated with Milestone to areas where
sensitive broadleaf crops occur without first allowing 3 days of
grazing on an untreated pasture.    Otherwise, urine and manure
may contain enough aminopyralid to cause injury to sensitive
broadleaf plants.

•  Grazing Poisonous Plants: Herbicide application may increase
palatability of certain poisonous plants.  Do not graze treated
areas until poisonous plants are dry and no longer palatable to
livestock.

• Restrictions in Hay or Manure Use:
♦  Do not use treated plant residues, including hay or straw from areas

treated within the preceeding 18-months, in compost, mulch or
mushroom spawn.

♦  Do not use manure from animals that have grazed forage or eaten
hay harvested from treated areas within the previous 3 days, in
compost, mulch or mushroom spawn.

♦  Do not spread manure from animals that have grazed or consumed
forage or eaten hay from treated areas within the previous 3 days on
land used for growing susceptible broadleaf crops.

♦  Manure from animals that have grazed forage or eaten hay harvested
from aminopyralid-treated areas within the previous 3 days may only
be used on pasture grasses, grass grown for seed, wheat and corn.

♦  Do not plant a broadleaf crop (including soybeans, sunflower,
tobacco, vegetables, field beans, peanuts, and potatoes) in fields
treated  with manure from animals that have grazed forage or eaten
hay harvested from aminopyralid-treated areas until an adequately
sensitive field bioassay is conducted to determine that the
aminopyralid concentration in the soil is at level that is not injurious
to the crop to be planted.

♦  Do not plant a broadleaf crop in fields treated in the previous year
with manure from animals that have grazed forage or eaten hay
harvested from aminopyralid-treated areas until an adequately
sensitive field bioassay is conducted to determine that the
aminopyralid concentration in the soil is at level that is not injurious
to the crop to be planted.

♦  To promote herbicide decomposition, plant residues should be
evenly incorporated in the surface soil or burned.  Breakdown
of aminopyralid in plant residues or manure is more rapid under
warm, moist soil conditions and may be enhanced by supplemental
irrigation.

•  Crop Rotation: Do not rotate to any crop from rangeland, permanent
pasture or CRP acres within one year following treatment.  Cereals and
corn can be planted one year after treatment.  Most broadleaf crops are

more sensitive and can require at least 2 years depending on the crop 
and environmental conditions.  Do not plant a broadleaf crop until an 
adequately sensitive field bioassay shows that the level of aminopyralid 
present in the soil will not adversely affect that broadleaf crop.

Field Bioassay Instructions: In fields previously treated with this 
product, plant short test rows of the intended rotational crop across 
the original direction of application in a manner to sample variability in 
field conditions such as soil texture, soil organic matter, soil pH, rainfall 
pattern or drainage.  The field bioassay can be initiated at any time 
between harvest of the treated crop and the planting of the intended 
rotational crop.  Observe the test crop for symptoms of herbicidal 
activity, such as poor stand (effect on seed germination), chlorosis 
(yellowing), and necrosis (dead leaves or shoots), or stunting (reduced 
growth).  If herbicidal symptoms do not occur, the test crop can be 
grown.  If there is apparent herbicidal activity, do not plant the field to 
the intended rotational crop; plant only to wheat, forage grasses, native 
grasses or grasses grown for hay.

Sprayer Clean-Out Instructions
It is recommended to use separate spray equipment on highly 
sensitive crops such as tobacco, soybeans, peanuts and tomatoes. 
Do not use spray equipment used to apply Milestone for other 
applications to land planted to, or to be planted to, broadleaf plants 
unless it has been determined that all residues of this herbicide have 
been removed by thorough cleaning of equipment.
Equipment used to apply Milestone should be thoroughly cleaned 
before reusing to apply any other chemicals as follows:
1.  Rinse and flush application equipment thoroughly after use.

Dispose of rinse water in non-cropland area away from water
supplies.

2.  Rinse a second time, adding 1 quart of household ammonia or tank
cleaning agent for every 25 gallons of water.  Circulate the solution
through the entire system so that all internal surfaces are contacted
(15 to 20 minutes).  Let the solution stand for several hours,
preferably overnight.

3.  Flush the solution out of the spray tank through the boom.
4.  Rinse the system twice with clean water, recirculating and draining

each time.
5.  Spray nozzles and screens should be removed and cleaned

separately.
•  Do not apply this product with mist blower systems that deliver very

fine spray droplets.  Use of mist blower equipment can reduce control
achieved with the herbicide and increase spray drift potential.

Application Methods
   

Apply the specified rate of Milestone as a coarse low-pressure spray.  
Do not apply this product with mist blower systems that deliver very fine 
spray droplets.  Spray volume should be sufficient to uniformly cover 
foliage.  Increase spray volume to ensure thorough and uniform coverage 
when target vegetation is tall and/or dense.  To enhance foliage wetting 
and coverage, an approved non-ionic agricultural surfactant may be 
added to the spray mixture as specified by the surfactant label.   
Ground Broadcast Application:  Higher spray volumes (greater than 
10 gallons per acre) generally provide better coverage and better control, 
particularly in dense and/or tall foliage.   
Aerial Broadcast Application: Do not apply less than 2 gallons per acre 
total spray volume.  Five gallons per acre or greater will generally provide 
better coverage and better control, particularly in dense and/or tall foliage.   
High-Volume Foliar Application: High volume foliar treatments may be 
applied at rates equivalent to a maximum of 7 fl oz per acre per annual 
growing season.  Use sufficient spray volume to thoroughly and uniformly 
wet foliage and stems.     
Spot Application: Spot treatments may be applied at an equivalent 
broadcast rate of up to 0.22 lb acid equivalent (14 fl oz of Milestone) per 
acre per annual growing season; however, not more than 50% of an acre 
may be treated at that rate.  Do not apply more than a total of 0.11 lb acid 
equivalent (7 fl oz) per acre of Milestone per annual growing season as a 
result of broadcast, spot or repeat applications.)  Spray volume should 
be sufficient to thoroughly and uniformly wet weed foliage, but not to the 
point of runoff.  Repeat treatments may be made, but the total amount of 
Milestone applied must not exceed 7 fl oz per acre per year.  To prevent 
misapplication, spot treatments should be applied with a calibrated  
sprayer.   
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Note:  Table 1 below shows mixes for various sprayer outputs in gallons 
per acre (GPA).        
Table 1:  Amount of Milestone (in mL) to mix in 1 gallon of water   

Gallons 
per acre 

Milestone amount (in mL) to mix 
with various application rates

GPA 5 fl oz/a 7 fl oz/a 14 fl oz/a
20 7.5 10.5 21.0
30 5.0 7.0 14.0
40 3.8 5.3 10.5
50 3.0 4.2 8.4
60 2.5 3.5 7.0
70 2.1 3.0 6.0
80 1.9 2.6 5.3
90 1.7 2.3 4.7
100 1.5 2.1 4.2

   
Conversions:  
1 tsp = 5 mL 30 ml = 1 fluid ounce 1 cc = 1 mL
3 tsp = 1 Tbsp 2 Tbsp = 1 fluid ounce      
Table 2:  Application rates in the table below are based on treating an 
area of 1000 sq ft.  An area of 1000 sq ft is about 10.5 by 10.5 yards 
in size.  Mix the amount of Milestone (fl oz or milliliters) corresponding 
to the desired broadcast rate in 0.5 to 2.5 gallons of water, depending 
upon the spray volume required to treat 1000 sq ft.  A delivery volume of 
0.5 to 2.5 gallons per 1000 sq ft is equivalent to 22 to 109 gallons per acre.      
Table 2:  Amount of Milestone per 1000 sq ft to Equal Broadcast Rate   

Amount of Milestone per 1000 sq ft to 
Equal Broadcast Rate

Broadcast Rate
(fl oz/acre)

Amount of Milestone per 1000 sq ft
(fl oz) (Milliliters)

3 0.069 2
5 0.115 3.4
7 0.161 4.8

      
Note: 1 fluid ounce (fl oz) = 29.6 milliliters (mL) = 2 tablespoons = 
6 teaspoons   
To calculate the amount of Milestone for areas larger than  
1000 sq ft: Multiply the table value (fl oz or milliliters) by the area to be 
treated in "thousands" of square feet.  For example, if the area to be 
treated is 3500 sq ft, multiply the table value by 3.5 (3500 sq ft divided by  
1000 sq ft = 3.5).    

Mixing Instructions   
Mixing with Water: To prepare the spray, add about half the required 
amount of water in the spray tank.  Then, with agitation, add the specified 
amount of Milestone and other registered tank mix herbicides.  Finally, 
with continued agitation, add the rest of the water and additives such as 
surfactants or drift control and deposition aids.   
Addition of Surfactants or Adjuvants on All Labled Use Sites: The 
addition of a high quality non-ionic surfactant (of at least 80% active 
ingredient) at 0.25 to 0.5 % volume per volume (1 to 2 quarts per 
100 gallons of spray) is recommended to enhance herbicide activity under 
adverse environmental conditions (such as, high temperature, low relative 
humidity, drought conditions, dusty plant surfaces) or when weeds are 
heavily pubescent or more mature.    
Tank Mixing with Other Herbicides: Milestone at rates of up to 7 fl oz 
per acre may be mixed with labeled rates of other herbicides registered 
for application on all labeled use sites.  Milestone may be applied in tank 
mix combination with labeled rates of other herbicides provided: (1) the 
tank mix product is labeled for the timing and method of application for 
the use site to be treated and (2) mixing is not prohibited by the label of 
the registered tank mixed products, and (3) that the tank mix combination 
is physically compatible (see tank mix compatibility testing below).  When 
tank mixing, use only in accordance with the restrictions, precautions and 
limitations on the respective product labels.   

•   Read carefully and follow all applicable use directions, precautions, and 
limitations on the respective product labels. 

•   Do not exceed specified application rates.  If products containing 
the same active ingredient are mixed, do not exceed the maximum 
allowable active ingredient use rates.

•   For direct injection or other spray equipment where the product 
formulations will be mixed in undiluted form, special care should be 
taken to ensure tank mix compatibility.

•   Always perform a jar test to ensure the compatibility of products to be 
used in tank mixture.   

Tank Mix Compatibility Testing: Perform a jar test prior to mixing in a 
spray tank to ensure compatibility of Milestone and other pesticides or 
carriers.  Use a clear glass jar with lid and mix ingredients in the same 
order and proportions as will be used in the spray tank.  The mixture is 
compatible if the materials mix readily when the jar is inverted several 
times.  The mixture should remain stable after standing for 1/2 hour or, 
if separation occurs, should readily remix if agitated.  An incompatible 
mixture is indicated by separation into distinct layers that do not readily 
remix when agitated and/or the presence of flakes, precipitates, gels, 
or heavy oily film in the jar.  Use of an appropriate compatibility aid may 
resolve mix incompatibility.  If the mixture is incompatible do not use that 
tank mix partner in tank mixtures.   
Mixing with Sprayable Liquid Fertilizer Solutions: Milestone is usually 
compatible with liquid fertilizer solutions.  It is anticipated that Milestone 
will not require a compatibility agent for mixing with fertilizers; however, 
a compatibility test (jar test) should be made prior to mixing.  Jar tests 
are particularly important when a new batch of fertilizer or pesticide is 
used, when water sources change, or when tank mixture ingredients or 
concentrations are changed.  Compatibility may be determined by mixing 
the spray components in the desired order and proportions in a clear 
glass jar before large scale mixing of spray components in the spray tank.     
Note: The lower the temperature of the liquid fertilizer, the greater the 
likelihood of mixing problems.  Use of a compatibility aid may be required 
if Milestone is mixed with a 2,4-D-containing product and liquid fertilizer.  
Mixing Milestone and 2,4-D in N-P or N-P-K liquid fertilizer solutions 
is more difficult than mixing with straight nitrogen fertilizer and should 
not be attempted without first conducting a successful compatibility 
jar test.  Agitation in the spray tank must be vigorous to be comparable 
with jar test agitation.  Apply the spray mixture the same day it is prepared 
while maintaining continuous agitation.  Rinse the spray tank thoroughly 
after use.   
Note: Foliar-applied liquid fertilizers themselves can cause yellowing of 
the foliage of forage grasses and other vegetation.   

Use Rates and Timing   
Milestone may be applied post emergence as a broadcast spray or as a 
spot application to control weeds including, but not limited to, those listed 
on this label. When a rate range is given use the higher rate to control 
weeds at advanced growth stages, or under less than favorable growing 
conditions, or for longer residual control.  Best results are obtained when 
spray volume is sufficient to provide uniform coverage of treated weeds.  
For optimum uptake and translocation of Milestone, avoid mowing, 
haying, shredding, burning or soil disturbance in treated areas for at least 
14 days following application.   
Milestone also provides preemergence control of emerging seedlings of 
susceptible weeds, and re-growth of certain perennial weeds following 
application.  Preventing establishment of weeds will depend upon application 
rate, season of application, and environmental conditions after application.   
Milestone can provide long-term control of susceptible weeds.  The 
length of control is dependent upon the application rate, condition and 
growth stage of target weeds, environmental conditions at and following 
application, and the density and vigor of competing desirable vegetation.  
Long-term weed control is most effective where grass vegetation is allowed 
to recover from overgrazing, drought, etc., and compete with weeds.    
Milestone can be an important component of integrated vegetation 
management programs designed to renovate or restore desired plant 
communities.  To maximize and extend the benefits of weed control 
provided by Milestone, it is important that other vegetation management 
practices, including proper grazing management, biological control 
agents, replanting, fertilization, prescribed fire, etc., be used in appropriate 
sequences and combinations to further alleviate the adverse effects of 
weeds on desirable plant species and to promote development of desired 
plant communities. Agricultural and natural resources specialists with federal 
and state government agencies can provide guidance on best management 
practices and development of integrated vegetation management programs.

   

Use a syringe to 
measure cc 
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Weeds Controlled
   

The following weeds will be controlled with the rates of Milestone indicated below (table 3).  For best results, most weeds should be treated when they 
are actively growing and under conditions favorable for growth.  Use a higher rate in the rate range when growing conditions are less than favorable 
or when weed foliage is tall and dense, or when residual control is desired.  Milestone also provides preemergence control of germinating seeds or 
seedlings of susceptible weeds following application.      
Table 3:  Weeds Controlled
Note: Numbers in parentheses (-) refer to specific use directions for a particular weeds species.   

Common Name Scientific Name
Rate Range
(fl oz/acre) Life Cycle Plant Family

amaranth, spiny Amaranthus spinosus 4 to 7 annual Amaranthaceae
bedstraw Galium spp. 4 to 7 perennial Rubiaceae
beggarticks Bidens spp. 4 to 7 annual Asteracea
blackeyed-susan Rudbeckia hirta 4 to 7 Annual Asteraceae
broomweed, annual Amphiachyris dracunculoides 4 to 7 annual Asteraceae
burdock, common*, ** Arctium minus 4 to 7 biennial Asteraceae
buttercup, hairy* Ranunculus sardous 4 to 7 annual Ranunculaceae
buttercup, tall*, ** Ranunculus acris 4 to 7 perennial Ranunculaceae
camelthorn Alhagi pseudalhagi 5 to 7 perennial Fabaceae
cat's ear, common Hypochaeris radicata 5 to 7 Perennial Asteracea
chamomile, scentless Matricaria inodora 4 to 7 annual Asteraceae
chicory* Cichorium intybus 4 to 6 perennial Asteraceae
chickweed Stellaria media 7 annual Caryophyllaceae
cinquefoil, sulfur (1)*, ** Potentilla recta 4 to 7 perennial Rosaceae

cocklebur Xanthium strumarium 3 to 5 annual Asteraceae
clover Trifolium spp. 5 to 7 perennial Fabaceae
crazyweed Oxytropisp 5 to 7 perennial Fabaceae
croton, tropic Croton glandulosus 3 to 5 annual Euphorbiaceae
crownvetch Securigera varia 5 to 7 perennial Fabaceae
cudweed, purple Gamochaeta purpurea 4 to 7 annual Asteraceae
daisy, oxeye (1)*, ** Leucanthemum vulgare 4 to 7 perennial Asteraceae
dock, curly* Rumex crispus 4 to 7 perennial Polygonaceae
evening primrose, cutleaf Oenothera laciniata 4 to 7 annual Onagraceae

fiddleneck, common Amsinckia intermedia 7 annual Boraginaceae
fireweed Epilobium angustifolium 5 to 7 perennial Onagraceae

fleabane, flax-leaf Conyza bonariensis 4 to 7 annual Asteraceae
fleabane, hairy Conyza bonariensis 5-7 annual/biennial Asteraceae
hawkweed, orange (2)*, ** Hieracium aurantiacum 4 to 7 perennial Asteraceae
hawkweed, yellow (2)*, ** Hieracium caespitosum 4 to 7 perennial Asteraceae
henbane, black Hyoscyamus niger 5 to 7 Annual/biennial Solanaceae
henbit* Lamium amplexicaule 5 to 7 annual/biennial Lamiaceae

hogweed, giant Heracleum mantegazzianum 7 perennial Apiaceae
horsenettle, Carolina** Solanum carolinense 4 to 7 perennial Solanaceae
horseweed (marestail) Conyza canadensis 4 to 7 annual Asteraceae
ironweed, tall Vernonia gigantea 5 to 7 perennial Asteraceae
ironweed, western Vernonia baldwinii 7 perennial Asteraceae
knapweed, diffuse (3)*, ** Centaurea diffusa 5 to 7 biennial/perennial Asteraceae
knapweed, Russian (4)*, ** Acroptilon repens 5 to 7 perennial Asteraceae
knapweed, spotted (3)*, ** Centaurea stoebe 5 to 7 biennial/perennial Asteraceae
knapweeds Centaurea spp. 5 to 7 biennial/perennial Asteraceae
knotweeds, Japanese, 

bohemian (11)*.**

Reynoutria japonica 7-14* perennial Polygonaceae

kudzu*, ** Pueraria montana 7 perennial Fabaceae
lady’s thumb* Polygonum persicaria 3 to 5 annual Polygonaceae
lambsquarters Chenopodium album 5 to 7 annual Chenopodiaceae
lespedeza, annual Lespedeza striata 5 to 7 annual Fabaceae
licorice, wild Glycyrrhiza lepidota 7 perennial Fabaceae
locoweed Astragalus spp. 5 to 7 Perennial Fabaceae
locust, black Robinia pseudoacacia 7 woody perennial Fabaceae
locust, honey Gleditsia triacanthos 7 woody perennial Fabaceae
loosestrife, purple (12)*, ** Lythrum salicaria 7-14* perennial Lythraceae
mayweed, scentless* Tripleurospermum perforata 4 to 7 annual Asteraceae

Table 3:  Weeds Controlled
Note: Numbers in parentheses (-) refer to specific use directions for a particular weeds species.   
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Common Name Scientific Name
Rate Range
(fl oz/acre) Life Cycle Plant Family

mayweed, stinking*, ** Anthemis cotula 7 annual Asteraceae
medic, black* Medicago lupulina 4 to 7 perennial Fabaceae
mimosa Albizia julibrissin 7 woody perennial Fabaceae
mullein (5) Verbascum spp. 7 biennial Scrophulariaceae
nightshade, silverleaf Solanum elaeagnifolium 4-7 perennial Solanaceae
oxtongue, bristly Picris echioides 5 to 7 biennial Asteraceae
pea, Swainson Sphaerophysa salsula 5-7 perennial Fabaceae
povertyweed Iva axillaris 5-7 perennial Asteraceae
ragweed, common** Ambrosia artemisiifolia 3 to 5 annual Asteraceae
ragweed, western Ambrosia psilostachya 4 to 7 perennial Asteraceae
ragwort, tansy*, ** Senecio jacobaea 5 to 7 perennial Asteraceae
redbud Cercis Canadensis 7 woody perennial Fabaceae
rush skeletonweed Chondrilla juncea 5 to 7 perennial Asteraceae
sicklepod Cassia obtusifolia 7 perennial Fabaceae
smartweed, Pennsylvania Polygonum pensylvanicum 3 to 5 annual Polygonaceae
sneezeweed, bitter Helenium amarum 4 to 7 annual Asteraceae
soda apple, tropical (6)*, ** Solanum viarum 5 to 7 perennial Solanaceae
sowthistle, annual Sonchus oleraceae 7 annual Asteraceae
sowthistle, perennial*, ** Sonchus arvensis 3 to 5 perennial Asteraceae
spanishneedles Bidens bipinnata 4 to 7 annual Asteraceae
St. Johnswort, common Hypericum perforatum 5 to 7 perennial Clusiaceae
stiltgrass, Japanese Microstegium vimineum 5-7 annual Poaceae
star-thistle, Malta (7) *,** Centaurea melitensis 3 to 5 annual Asteraceae
starthirstle, purple (7) *.** Centaurea calcitrapa 3 to 5 biennial Asteraceae
star thistle, yellow (7)*, ** Centaurea solstitialis 3 to 5 annual Asteraceae
sunflower, common Helianthus annuus 4 to 7 annual Asteraceae
teasel Dipsacus spp. 4 to 7 biennial Dipsacaceae
thistle, artichoke Cynara cardunculus 5 to 7 perennial Asteracea
thistle, blessed milk Silybum marianum 4-7 biennial Asteraceae
thistle, bull (8)*, ** Cirsium vulgare 3 to 5 biennial Asteraceae
thistle, Canada (9)*, ** Cirsium arvense 5 to 7 perennial Asteraceae
thistle, woolly distaff Carthamus lanatus 4 to 7 annual Asteraceae
thistle, Italian Carduus pycnocephalus 7 annual Asteraceae
thistle, musk (8)*, ** Carduus nutans 3 to 5 biennial Asteraceae
thistle, plumeless (8)*, ** Carduus acanthoides 3 to 5 biennial Asteraceae
thistle, Scotch*, ** Onopordum acanthium 5 to 7 biennial Asteracea
thistle, Russian (preemergence) Salsola tragus 7 annual Chenopodiaceae
Tree of heaven Ailanthus altissima 7 perennial Simaroubaceae
vetch Vicia spp. 3 to 7 perennial Fabaceae
willoweed, panicle Epilobium brachycarpum 5-7 annual  Onagraceae

wisteria Wisteria brachybotris 7 woody perennial Fabaceae
wormwood, absinth(10)*, ** Artemisia absinthium 6 to 7 perennial Asteraceae
yarrow, common Achillea millefolium 7 perennial Asteraceae
 *Invasive plants are introduced species that are indicated to be invasive in the USDA-NRCS, PLANTS Database (http://plants.usda.gov/index.html).
**Plants designated as noxious weeds in at least one state (PLANTS Database, USDA-NRCS, http://plants.usda.gov/index.html).

(1)  Sulfur cinquefoil or oxeye daisy:  Apply Milestone at 4 to 6 fl oz
per acre to plants in the prebud stage of development.

(2)  Orange or yellow hawkweeds:  Apply Milestone at 4 to 7 fl oz
per acre to plants in the bolting stage of development.

(3)  Diffuse and spotted knapweeds: Apply Milestone at
5 to 7 fl oz per acre when plants are actively growing with the
optimum time of application occurring from rosette to the bolting
stages of development or in the fall. Plants will be controlled by mid-
summer and fall applications even though plants may not show any
changes in form or stature the year of application.

(4)  Russian knapweed: Apply Milestone at 5 to 7 fl oz per acre to plants
in the spring and summer to plants from early bud to flowering stage
and to dormant plants in the fall.

(5)  Mullein: Apply to the rosette stage

(6)  Tropical soda apple:  Apply Milestone at 5 to 7 fl oz per acre at
any growth stage, but application by flowering will reduce seed
production potential.

(7)  Malta, purple, and Yellow starthistle:  Apply Milestone at 3 to
5 fl oz per acre to plants at the rosette through bolting growth stages.

(8)  Bull, musk, and plumeless thistles:  Apply Milestone at 3 to 5 fl oz 
per acre in the spring and early summer to rosette or bolting plants or in 
the fall to seedlings and rosettes.  Apply at 4 to 5 fl oz when plants are at 
the late bolt through early flowering growth stages.  2,4-D at 1 lb ae/acre
should be tank-mixed with Milestone starting at the late bud stages

(9)  Canada thistle:  Apply Milestone at 5 to 7 fl oz per acre in the spring
after all plants have fully emerged (some may be budding) until
the oldest plants are in full flower stage.  Use the higher rate when
applying to the flower stage.  Applications are also effective in the fall
before a killing frost.  Use higher rates for older/dense stands or for
longer residual control.

Table 3:  Weeds Controlled (Cont.)
Note: Numbers in parentheses (-) refer to specific use directions for a particular weeds species.   
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(10)  Absinth wormwood:  Apply 6 to 7 fl oz per acre before wormwood
is 12 inches tall.  When applying by air on CRP, coverage is important
and a minimum of 3 GPA is specified.  Remove old duff and litter by
fire or mowing for best results

(11)  Invasive knotweeds: Japanese, Bohemian, giant knotweeds: Apply
Milestone at 7 fl oz per acre broadcast using high volume per acre
(100 gallons per acre) or apply as a spot treatment using 14 fl oz per
acre. Optimum results for suppression of plant growth are obtained
when applications are made to plants that are about 3 to 4 feet in
height in early summer.  Multiple applications/retreatments will be
necessary for control of resprout; the total amount of Milestone
applied broadcast, as a re-treatment, and/or spot treatment cannot
exceed 7 fl oz per acre per year.

(12)  Purple loosestrife: For optimum control apply Milestone at 7 fl oz per
acre plus 1 pt to 1 qt of 2,4-D amine or 1  to 2 qts of Garlon 3A.  Spot
treatments may also be made by applying Milestone at 14 fl oz (see
Spot treatment section of the label) with or without the addition of
2,4-D or Garlon 3A.

Woody Plant Control    
Milestone may be applied alone or in tank-mix combinations with 
labeled rates of other herbicides provided: (1) the  tank mix product is 
labeled for the timing and method of application for the use site to be 
treated and (2) mixing is not prohibited by the label of the registered tank 
mixed products.  Use as directed in the Directions of Use section of the 
tank-mix partner.  Follow Mixing Instructions under the General Mixing 
and Application Instructions section.    
Add Milestone to tank mixes for improved brush control on species such 
as aspen, conifers (pine), elm, maple, cherry, poplar, oak, Scotch broom, 
boxelder, hackberry, Russian olive, salt cedar, and blackberry.    
FOLIAR APPLICATIONS:
For broad spectrum brush control using a foliar application, Milestone 
may be added to tank mixes with Accord Concentrate or Accord XRT II, 
Arsenal Powerline, Garlon 4 Ultra, Forestry Garlon XRT, or Garlon 3A, 
Rodeo, Tordon K, or other products labeled for use in industrial vegetation 
management programs.   
LOW VOLUME BASAL BARK APPLICATIONS: 
To control susceptible woody plants with stems less than 6 inches in basal 
diameter, apply herbicide mix (see below for rates) with a backpack or 
knapsack sprayer using low pressure and a solid cone or flat fan nozzle.  
Spray the basal parts of brush and tree trunks to a height of 12 to 15 inches 
from the ground in a manner that thoroughly wets the lower stems but not to 
the point of runoff.  The use of a Spraying Systems Y2 nozzle or similar nozzle 
is recommended, which will narrow the spray pattern to target individual 
stems.  Herbicide concentration should vary with tree diameter, bark 
thickness, volume used per acre, and susceptibility of species treated.  Apply 
anytime, including the winter months, except when snow or water prevent 
spraying to the ground line or when stem surfaces are saturated with water.     
Milestone may be used as a low volume basal treatment alone, for 
sensitive woody species in the Fabaceae family (legumes), or in 
combination with Garlon 4 Ultra or Forestry Garlon XRT, for broader 
control of other sensitive woody species. Applications should not exceed 
the maximum use rate per acre.     
Mix Milestone at 1 to 5% v/v alone, or with Garlon 4 Ultra or 

Forestry Garlon XRT in a commercially available basal diluent (or other 
oils or basal diluents as recommended by the manufacturer); the 
basal oil should be compatible with a water soluble herbicide such 
as Milestone.  Make a stable tank mixture for basal bark application 
by first combining each product with a compatibility agent prior to 
final mixing in the desired ratio. Mix Milestone and Garlon 4 Ultra or 
Forestry Garlon XRT (if using a tank mix) thoroughly with basal oil; if the 
mixture stands for more than 30 minutes, reagitation may be required.  
Do not store the final mixture.

Cut surface
Apply Milestone in the cut surface applications listed below for control of 
susceptible tree species such as legumes like Albezia, mimosa, locust, 
etc.  Mixtures of Milestone and Garlon 3A or Garlon 4  may be effective on 
species other than legumes such as elm, maple, oak and conifers..    
Cut surface applications may be used successfully at any season except 
during periods of heavy sap flow of certain species - for  example, maples.    
Cut-Stump Treatment 
Apply Milestone as a 10% dilution v/v in water, by spraying or painting 
the cut surfaces of freshly cut stumps and stubs as soon as possible after 
cutting with undiluted Milestone.  The cambium area next to the bark is 
the most vital area to wet.    
With Tree Injector Method 
Apply by injecting 1 milliliter of 10% v/v Milestone in water through the 
bark at intervals of 3 to 4 inches between centers of the injector wound. 
The injections should completely surround the tree at any convenient 

height. Note: No Worker Protection Standard worker entry restrictions 
or worker notification requirements apply when this product is injected 
directly into plants.    
With Hack and Squirt Method 
Make cuts around the tree trunk at a convenient height with a hatchet or 
similar equipment so that the cuts overlap slightly and make a continuous 
circle around the trunk. Spray 1 milliliter of 10% v/v Milestone in water into 
the pocket created between the bark and the inner stem/trunk by each cut.    
With Frill or Girdle Method 
Make a single girdle through the bark completely around the tree at a 
convenient height.  The frill should allow for the herbicide to remain  next 
to the inner stem and absorb into the plant.  Wet the cut surface  with 
10% v/v Milestone in water.     

Precautions for Avoiding Spray Drift   
Avoid application under conditions that may allow spray drift because very 
small quantities of spray, which may not be visible, may injure susceptible 
crops.  This product should be applied only when the potential for drift 
to adjacent sensitive areas (e.g., residential areas, bodies of water, non-
target crops and other plants) is minimal (e.g., when wind is blowing away 
from the sensitive areas.  A drift control aid may be added to the spray 
solution to further reduce the potential for drift.  If a drift control aid is 
used, follow the use directions and precautions on the manufacturer's 
label.  Do not use a thickening agent with Microfoil, Thru-Valve booms, or 
other spray delivery systems that cannot accommodate thickened spray 
solutions.   
Ground Equipment: With ground equipment spray drift can be lessened 
by keeping the spray boom as low as possible; by applying 10 gallons or 
more of spray per acre; by keeping the operating spray pressures at the 
manufacturer's specified minimum pressures for the specific nozzle type used 
(low pressure nozzles are available from spray equipment manufacturers); 
and by spraying when the wind velocity is low (follow state regulations).  
Avoid calm conditions which may be conducive to thermal inversions.  Direct 
sprays no higher than the tops of target vegetation and keep spray pressures 
low enough to provide coarse spray droplets to minimize drift.   
Aerial Application: Avoid spray drift at the application site.  The 
interaction of many equipment-and-weather-related factors determine the 
potential for spray drift.  Users are responsible for considering all these 
factors when making decisions.   
The following drift management requirements must be followed to avoid 
off-target drift movement from aerial applications:   
1.  The distance of the outer most operating nozzles on the boom must

not exceed 75% of wingspan or 85% of rotor diameter.
2.  Nozzles should be pointed backward parallel with the air stream or not

pointed downwards more than 45 degrees.
State regulations must be followed.   
The applicator should be familiar with and take into account the 
information covered in the following Aerial Drift Reduction Advisory.  
This information is advisory in nature and does not supersede mandatory 
label requirements.   

Aerial Drift Reduction Advisory   
Information on Droplet Size: The most effective way to reduce drift potential 
is to apply large droplets.  The best drift management strategy is to apply the 
largest droplets that provide sufficient coverage and control.  Applying larger 
droplets reduces drift potential, but will not prevent drift if applications are 
made improperly, or under unfavorable environmental conditions (see Wind, 
Temperature and Humidity, and Temperature Inversions).   
Controlling Droplet Size:
•  Volume - Use high flow rate nozzles to apply the highest practical spray

volume.  Nozzles with higher rated flows produce larger droplets.
•  Pressure - Do not exceed the nozzle manufacturer’s specified

pressures.  For many nozzle types lower pressure produces larger
droplets.  When higher flow rates are needed, use higher flow rate
nozzles instead of increasing pressure.

•  Number of Nozzles - Use the minimum number of nozzles that will
provide uniform coverage.

•  Nozzle Orientation - Orient nozzles so that the spray is released
parallel to the airstream to produce larger droplets than other
orientations.  Significant deflection from horizontal will reduce droplet
size and increase drift potential.

•  Nozzle Type - Use a nozzle type that is designed for the intended
application.  With most nozzle types, narrower spray angles produce
larger droplets.  Consider using low-drift nozzles.  Solid stream nozzles
oriented straight back produce the largest droplets and the lowest drift.

Boom Length: The distance of the outer most operating nozzles on the 
boom must not exceed 75% of wingspan or 85% of rotor diameter.   
Application Height: Applications should not be made at a height greater 
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than 10 feet above the top of the largest plants unless a greater height is 
required for aircraft safety.  Making applications at the lowest height that 
is safe reduces exposure of droplets to evaporation and wind.   
Swath Adjustment: When applications are made with a crosswind, the 
swath will be displaced downwind.  Therefore, on the up and downwind 
edges of the field, the applicator must compensate for this displacement by 
adjusting the path of the aircraft upwind.  Swath adjustment distance should 
increase, with increasing drift potential (higher wind, smaller drops, etc.).   
Wind: Drift potential is lowest between wind speeds of 2 to 10 mph.  
However, many factors, including droplet size and equipment type 
determine drift potential at any given speed.  Application should be 
avoided below 2 mph due to variable wind direction and high inversion 
potential.  Note: Local terrain such as valleys and ravines can influence 
wind patterns.  Every applicator should be familiar with local wind 
patterns and how they affect spray drift.   
Temperature and Humidity: When making applications in low relative 
humidity, set up equipment to produce larger droplets to compensate 
for evaporation.  Droplet evaporation is most severe when conditions are 
both hot and dry.   
Temperature Inversions: Applications should not occur during a 
local, low level temperature inversion because drift potential is high.  
Temperature inversions restrict vertical air mixing, which causes small 
suspended droplets to remain in a concentrated cloud.  This cloud can 
move in unpredictable directions due to the light variable winds common 
during inversions.  Temperature inversions are characterized by increasing 
temperatures with altitude and are common on nights with limited cloud 
cover and light to no wind.  They begin to form as the sun sets and often 
continue into the morning.  Their presence can be indicated by ground 
fog; however, if fog is not present, inversions can also be identified by 
the movement of the smoke from a ground source or an aircraft smoke 
generator.  Smoke that layers and moves laterally in a concentrated cloud 
(under low wind conditions) indicates an inversion, while smoke that 
moves upward and rapidly dissipates indicates good vertical air mixing.   

 Terms and Conditions of Use
If terms of the following Warranty Disclaimer, Inherent Risks of Use and 
Limitation of Remedies are not acceptable, return unopened package 
at once to the seller for a full refund of purchase price paid.  To the 
extent permitted by law, otherwise, use by the buyer or any other user 
constitutes acceptance of the terms under Warranty Disclaimer, Inherent 
Risks of Use and Limitation of Remedies.   

 Warranty Disclaimer
Dow AgroSciences warrants that this product conforms to the chemical 
description on the label and is reasonably fit for the purposes stated 
on the label when used in strict accordance with the directions, subject 
to the inherent risks set forth below.  To the extent permitted by law, 
Dow AgroSciences MAKES NO OTHER EXPRESS OR IMPLIED 
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 

PURPOSE OR ANY OTHER EXPRESS OR IMPLIED WARRANTY.   

 Inherent Risks of Use
It is impossible to eliminate all risks associated with use of this product.  
Crop injury, lack of performance, or other unintended consequences 
may result because of such factors as use of the product contrary to 
label instructions (including conditions noted on the label, such as 
unfavorable temperatures, soil conditions, etc.), abnormal conditions 
(such as excessive rainfall, drought, tornadoes, hurricanes), presence of 
other materials, the manner of application, or other factors, all of which 
are beyond the control of Dow AgroSciences or the seller.  To the extent 
permitted by law, all such risks shall be assumed by buyer.   

 Limitation of Remedies
To the extent permitted by law, the exclusive remedy for losses or 
damages resulting from this product (including claims based on contract, 
negligence, strict liability, or other legal theories), shall be limited to, at 
Dow AgroSciences' election, one of the following:   
1.  Refund of purchase price paid by buyer or user for product bought, or
2.  Replacement of amount of product used.   
To the extent permitted by law, Dow AgroSciences shall not be liable for 
losses or damages resulting from handling or use of this product unless 
Dow AgroSciences is promptly notified of such loss or damage in writing.  
To the extent permitted by law, in no case shall Dow AgroSciences be 
liable for consequential or incidental damages or losses.   
The terms of the Warranty Disclaimer, Inherent Risks of Use and 
this Limitation of Remedies cannot be varied by any written or 
verbal statements or agreements.  No employee or sales agent of 
Dow AgroSciences or the seller is authorized to vary or exceed the terms 
of the Warranty Disclaimer or this Limitation of Remedies in any manner.   
® Trademark of Dow AgroSciences LLC
™ Harmony, Express and Ally are trademarks of E. I. DuPont de Nemours 

and Company   
Produced for 
Dow AgroSciences LLC
9330 Zionsville Road
Indianapolis, IN  46268     
Label Code: D02-879-005
Replaces Label: D02-879-004
LOES Number: 010-02112   
EPA accepted 10/12/12   
Revisions:   
1.  Add restrictions for Northeast states.
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Using the labels in this packet answer the following questions 
 What is the trade name for permethrin?

 What is the signal word for Astro? Warning Caution  Danger 

 What type of pesticide is Astro? Herbicide Insecticide Fungicide Rodenticide 

 What does the signal word “Danger” Imply? Slightly toxic Moderately Toxic Highly Toxic 

 The active Ingredient in Picloram 22K is permethrin TRUE FALSE

 Picloram 22K is a restricted use pesticide TRUE FALSE

 Each Product label contains the EPA Registration Number TRUE FALSE 

 How many pounds of permethrin are in each gallon of Astro

 Protective Equipment (PPE) are not required when applying any of these products

TRUE FALSE

 First aide information is not contained on the product label TRUE FALSE 

 Which label contains this environmental statement:  This pesticide is highly toxic to bees exposed to direct
treatment or residues on crops and weeds.

Milestone Astro Picloram 22K 

 What is the recommended rate for controlling Canada thistle if using Picloram 22K? pt/Acre  

 When applying Milestone there is a 7-day grazing restriction following application.

TRUE FALSE

 The labeled rate for controlling bark beetles with ASTRO is qts/100 Gal 

 The preharvest interval (PHI) minimum number of days that must pass before harvest

TRUE FALSE

 The preharvest interval is set by the EPA TRUE FALSE

 Applying to a site not stated on the label in an example of misuse.

TRUE FALSE

 Applying at a higher than labeled rate is an example of misuse.

TRUE  FALSE  
Choose one of the labels and record a fictitious application as if it were a real 
application. Do this by completing page 10 and pages 17-20 - (10-15 minutes).
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The active ingredient (a.i.) is the agent in a formulation 
which has a specific effect on a pest, weed, or disease. A 

single active ingredient often is sold in several different formu-
lations. In making a choice of which formulation will be best for 
each use, consider the:
• Plant, animal, or surface to be protected
• Application machinery available and best-suited for the job
• Hazard of drift and runoff
• Safety to applicator, helpers, other humans, and pets likely to 

be exposed
• Habits or growth patterns of the pest
• Cost
• Type of environment in which the application will be made
The amount of active ingredient (a.i.) and the kind of formula-
tion are listed on pesticide labels. For example, a 50W contains 
50 percent by weight of a.i. and is a wettable powder. If it is a 10 
lb bag, it contains 5 lb of a.i. and 5 lb of other ingredients. Liquid 
formulations indicate the amount of a.i. in pounds per gallon. For 
example, a 4E means 4 lb per gallon of the a.i. in an emulsifiable 
concentrate formulation.

Types of Formulations
Aerosol - Either ready-to-use type such as household sprays or 
smoke or fog generators that break the liquid formulation into a 
fine mist or fog using a rapidly whirling disc or a heated surface.
Baits - Incorporate some sort of pest attractant. Baits are com-
monly used to control rodents, cockroaches, and ants.
Dry Flowable - DF - Also known as water-dispersible granules 
(WDG). The a.i. is formulated on a granule. They form a sus-
pension when mixed with water and require less agitation than 
wettable powders.
Dust - D - Formulations of pesticides on a dry particle that are 
designed to be applied dry. Formerly widely used, few dust for-
mulations are made today. Problems include difficulties in apply-
ing with modern equipment, excessive drift, increased hazards to 
honeybees, and applicator inhalation problems.
Emulsifiable Concentrate - EC or E - A liquid formulation of 
pesticide containing the a.i., one or more solvents, and an emulsi-
fier that allows mixing with water.
Flowable - F or FL - A liquid formulation consisting of a finely 
ground a.i. suspended in a liquid and mixed with water for appli-
cation.
Granule - G - Dry formulations mixed onto fairly large parti-
cles of clay, ground corn cob or walnut hulls, or manufactured      

Pesticide 
Formulations
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granules. They are applied as formulated, without 
mixing. Most granules are made by spraying the 
pesticide onto the carrier particle, although some are 
“built” into the granule.
Low Concentrate Solution - Small amounts of a.i., 
one percent or less, used without dilution for struc-
tural pests, space sprays in barns, mosquito control, 
etc.
Microencapsulation - Particles of a pesticide, either 
liquid or dry, surrounded by a plastic coating, mixed 
with water and applied as a spray. Encapsulation 
makes timed release possible; however, they are often 
somewhat more expensive and can increase hazards 
to honeybees.
Soluble Powder - SP - A dry formulation which, 
when mixed with water, dissolves readily and forms a 
true solution. When thoroughly mixed, no agitation 
is necessary.
Solution - S - A dry formulation of pesticide that 
will go into true solution when mixed with water. 
Relatively few pesticides are water soluble. These 
pesticides may also be formulated as liquids.
Tracking powders - Primarily used to control insects 
and rodents found in homes and other structures. 
They are applied to areas where the pests tend to 
travel. After they are picked up, the powder is often 
ingested as the animal grooms itself. Silica aerosols 
placed in wall voids for cockroach control and boric 
acid placed along routes traveled by ants are examples 
of tracking powders.

Water-Soluble Packet - WSP - Used to reduce the 
mixing and handling hazards of some highly toxic 
pesticides. Pre-weighed amounts of wettable powder 
or soluble powder formulations are packaged in wa-
ter- soluble plastic bags. The bags dissolve and release 
their contents to mix with the water when dropped 
into a filled spray tank.
Wettable Powder - WP or W - Dry, finely ground 
formulations which look like dust. The a.i. is com-
bined with a finely ground dry carrier, usually mineral 
clay, along with other ingredients that enhance the 
ability of the powder to suspend in water. The powder 
is mixed with water for application as a spray. This is 
one of the most widely used pesticide formulations.

References and Resources
Buffington, E.J. and McDonald, S.K. 2001. General 
Colorado
Commercial Pesticide Application and Safety Training 
Guide. Colorado State University and Colorado De-
partment of Agriculture, Fort Collins, Colorado.
Applying Pesticides Correctly, A Guide for Private and 
Commercial Pesticide Applicators. Bulletin 825. Pub-
lished by the Ohio State University, 1992.
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Pesticide residues are substances which remain in or on soil, air, 
water, or a feed or food commodity following the use of a pes-

ticide. Pesticide residues in food and water are expressed as parts 
per million (ppm), parts per billion (ppb), and parts per trillion 
(ppt). The following comparisons may help put these quantities 
into perspective.
1 ppm = 1 gram (g) of residue in 1,000,000 g of   
               food
 = 1 inch in 16 miles
 = 1 square inch in the infield of a baseball 
               diamond
 = 1 second in 11 days
 = 1 cent in $10,000
 = 1 pancake in a stack 4 miles high
 = 1 ounce of sand in 31¼ tons of concrete
 = 1 ounce of dye in 7,530 gallons of water
 = 1 ounce of salt in 62,500 pounds of sugar
1 ppb = 1 gram (g) of residue in 1,000,000,000 g of  
             food
 = 1 inch in 16,000 miles
 = 1 square foot in 36 square miles
 = 1 second in 32 years
 = 1 cent in $10 million
1ppt = 1 gram (g) of residue in 1,000,000,000,000 g 
           of food
 = 1 inch in 16 million miles (33 trips to the 
               moon and back)
 = 1 square foot of floor tile on a floor the 
               size of the state of Indiana
 = 1 second in 32,000 years
            = 1 pinch of salt in 10,000 tons of potato 
               chips (approximately 1,000 18-wheelers 
               loaded with potato chips)
Toxicity is the natural capacity of a substance to produce injury. 
The toxicity of a pesticide is determined by laboratory testing on 
animals such as rats, mice, and rabbits. The measuring method, 
LD50 (lethal dose, 50 percent) describes the dose of a pesticide 
that will kill ½ of a group of test animals from a single dose. A 
pesticide with a lower LD50 is more toxic than a pesticide with a 
higher number because it takes less of the pesticide to kill half of 
the test animals. The LD50 corresponds with the signal word of a 
pesticide label and the dosage that will affect you. Always remem-
ber, “The dose determines the toxicity of the poison.”
Pesticides are usually applied at an application rate of 1 pound per 
acre or some fraction of a pound per acre. One teaspoon of sugar 
spread evenly over 5,000, 5-inch cereal bowls is an application rate 

Pesticide 
Residues in 
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of 1 pound per acre. Newer pesticides are applied at 
even lower rates. If the rate is 1/8 pound (2 ounces) 
per acre, then that teaspoon of sugar is spread over 
40,000 bowls of cereal. One ounce per acre equals 
1 teaspoon spread over 80,000 bowls of cereal; ½ 
ounce per acre equals 1 teaspoon of sugar spread over 
160,000 bowls of cereal.

Pesticide Label Signal Word Toxicity LD50 mg/kg
Oral Dermal

Danger-Poison High 0-50 0-200
Warning Moderate 50-500 200-2000
Caution Low >500 >2000

Sample LD50 Values
Oral (Ingestion) mg/kg* Dermal (skin) mg/kg*

Synthestic Pesticides
2, 4-D 699 800-1500
Captan 9000 -----
Diazinon 300-400 3600
Malathion 1000-2800 4100
Roundup 4300 7940
Sevin 246-283 4000
Tordon 8200 >4000
Naturally Occurring Pesticides
Boric acid 2660-5190 -----
Caffeine 192a -----
Nicotine 50-60b -----
Pyrethrins 1500 >1800
Rotenone 132-1500 -----
Ryania 1200 -----
Strychnine 30-60 -----
Others
Aspirin 750c -----
Gasoline 50-100 -----
Salt 3320-4180 -----
*mg/kg of body weight
a 192 mg/kg is approximately equal to ingesting a fatal dose of 100 cups of coffee
b 50-60 mg/kg is approximatley equal to ingesting a fatal dose of two cigarettes
c 760 mg/kg is approsximately equal to ingesting a fatal dose of 15 to 45 tablets

References and Resources
Grodner, M. 1996. A Proper Perspective on Pesticide 
Toxicity, Louisiana Cooperative Extension Service, 
Baton Rouge, Louisiana.
Buffington, E. J. and S. K. McDonald. Pesticide Resi-
dues in Perspective. Pesticide Fact Sheet #116. Colora-
do State University, Cooperative Extension. 2000
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P roper rinsing of empty pesticide containers is a requirement 
of the Federal Insecticide, Fungicide and Rodenticide Act 

(FIFRA). Properly rinsed pesticide containers are considered 
non-hazardous solid waste by the federal Resource Conservation 
and Recovery Act (RCRA), and by the Wyoming Department 
of Agriculture. Properly rinsed pesticide containers save money 
and protect people and the environment, especially groundwater. 
Proper rinsing is required to recycle containers. Rinsing pesticide 
containers is important to accomplish the end goal of making 
containers a non-hazardous solid waste and ensuring that all of 
the pesticide, including that in the rinsate, is used on the target. 
Rinsate from containers should be added to the sprayer tank so it 
does not become a hazardous waste.
The proper rinse procedure requires that you plan ahead!
• Read and follow label directions!
• Wear the required protective clothing and equipment.
• Rinse containers immediately after emptying because pes-

ticides will dry or solidify quickly and become difficult to
remove.

• Consider the volume of the rinsate when filling the sprayer
tank. Leave enough room in the sprayer tank to accommodate
the rinsate before filling the tank.

• Have back-flow protection when filling a sprayer tank and
rinsing the container.

You have two acceptable ways to rinse empty pesticide containers:
1. Triple-rinsing
2. Pressure-rinsing (jet-rinsing) using a device specifically manu-

factured to wash container interiors.

How to triple-rinse containers
Allow empty pesticide container to drain into the sprayer tank for 
at least 30 seconds. Fill container one-quarter full of clean water 
or appropriate spray rinse diluents. Replace cap securely and roll, 
swirl, and shake the contents vigorously for at least one full minute 
to rinse all surfaces! Remove container cap and empty rinsate into 
the spray tank. Allow the container to drain for at least 30 seconds. 
Repeat the fill, shake, and drain procedure two more times using 
clean water. Properly dispose of the rinsed containers as soon as 
possible. Dispose of caps with the containers unless recycling. 
Plastic and plastic-lined bags can be triple-rinsed. For paper and 
fiber bags and similar containers, completely empty the contents 
into the tank. Open both ends of the container to remove any 
remaining pesticide and to prevent reuse. Add rinsate to target site 
as specified in the label.

Properly 
Rinse 

Pesticide 
Containers
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How to pressure-rinse 
containers
Allow the empty pesticide container to drain into the 
sprayer tank for at least 30 seconds. Hold the container 
upside down over the sprayer tank opening so that 
rinsate will run into the sprayer tank. For ease and 
safety, puncture through the bottom of metal contain-
ers and through the side of plastic containers with ap-
propriate tool or pressure-rinsing nozzle. Follow specific 
manufacturer directions. Thoroughly rinse the empty 
container for the time interval recommended by the 
pressure-rinse nozzle manufacturer  but no less than 30 
seconds, using at least 40 pounds per square inch wa-
ter pressure. Properly dispose of the rinsed containers 
as soon as possible. Remove and discard caps before 
recycling. Add rinsate to target site as specified in the 
label.

Some manufacturers and 
suppliers of pressure-rinsing 
equipment:
GEMPLER’S
P.O. Box 270
100 Countryside Drive
Belleville, WI 53508
voice: 1-800-382-8473
fax: 1-800-551-1128
http://www.gemplers.com

JetRinse
Select Styled Systems, Ltd 100 E. School Rd Palmer, 
IA 50571
712-359-2467
sales@jetrinse.com http://www.jetrinse.com/
Qwik-Rinse, Inc.
P.O. Box 3453
Richmond, VA 23235
voice: 804-272-7065
toll free voice: 1-800-645-7291 http://security-one.
com/qwik-rinse/ kermfaye@erols.com
Many pesticide, farm, and nursery equipment dealers 
also sell pesticide rinse nozzles.
Recycle your plastic pesticide containers! Contact 
your local weed and pest district to see if there is a 
recycling program in your area.
Remember:
• Always read and follow label directions!
• Wear proper protective clothing and equipment.
• Dispose of rinsed containers promptly and prop-

erly.
• Recycle plastic pesticide containers whenever

possible! They must be empty, properly rinsed, dry,
and with caps removed. Caps do not recycle.

• Add rinsate to target site as specified in the label.
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Pesticide handlers often like to combine two or more pesticides 
and apply them at the same time. Such mixtures, often called 

tank mixes, can save time, labor, and fuel. Manufacturers some-
times combine pesticides for sale as a premix.
Under federal law, combining pesticides is legal unless the pesti-
cide labeling of any of the pesticides involved instructs you not to 
combine them. However, not all pesticides work well when mixed 
together. They must be compatible – that is, mixing them together 
must not reduce their safety or effectiveness. The more pesticides 
tank-mixed, the greater the chance of undesirable effects.
Some pesticide mixtures that are physically incompatible make the 
mixture difficult or impossible to apply and may clog equipment, 
pumps, and tanks. These reactions sometimes cause the pesticide 
to form lumps or gels, to become solids that fall to the bottom of 
the mix tank, or to separate into layers that cannot be remixed.
Sometimes the combined pesticides create a chemical reaction 
that cannot be seen by looking at the mixture. However, the chem-
ical change can result in:
• loss of effectiveness against the target pests,
• increased toxicity to the pesticide handler, and
• injury to the treated surface.
Some pesticide labeling lists pesticides (and other chemicals) known 
to be compatible with that formulation. Compatibility charts are 
available in some pest management recommendations, pesticide 
trade publications, and extension or industry recommendations. If a 
chart cannot be found that lists the compatibility of the two pesti-
cides (or the pesticide and other chemical) that are to be mixed, test 
a small amount of the mixture before large quantities are mixed.

Compatibility testing
First, put on personal protective equipment (PPE). Wear at least 
the equipment required by the labeling of any of the pesticides 
to be combined including protective eyewear and chemical-re-
sistant gloves and apron, both preferably made of foil laminate. 
Get a large, clean, clear glass container, such as a quart jar. Use 
the same water (or other diluents) that will be used when making 
up the larger mixture. Add the water and each of the products in 
the same proportions as they will be mixed. Unless the pesticide 
labeling states otherwise, add pesticides to the diluents (usually 
water) using the “W-A-L-E” plan (add Wettable powders first, 
then Agitate, add Liquids, add Emulsifiable concentrates last).
Shake the jar vigorously. Feel the sides of the jar to determine if 
the mixture is giving off heat. If so, the mixture may be under-
going a chemical reaction, and the pesticides should not be com-
bined. Let the mixture stand for about 15 minutes, and feel again 
for unusual heat.

Tank Mixing
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If scum forms on the surface, if the mixture clumps, 
or if any solids settle to the bottom (except for wetta-
ble powders), the mixture probably is not compatible. 
Finally, if no signs of incompatibility appear, test the 
mixture on a small area of the surface where it is to 
be applied.
When preparing a tank mix, it is wise to take a few 
moments to prepare a record of the following items:
• The order in which to mix the products
• Prescribed rates per acre or square feet for each

product
• Capacity of the spray tank
• Amount of mix to be applied per acre
• Types and rates of any additives
• Acres covered per tank
• Types of nozzle(s) to be used
• Nozzle pressure in pounds per square inch (psi)
• Applicator speed

This information, along with the application location, 
target area, and date of product application, will help 
provide you with an important record and a handy 
reference.

References and Resources
Applying Pesticides Correctly. National Pesticide Ap-
plicator Training Core Manual. United States De-
partment of Agriculture and Environmental Protec-
tion Agency.
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Many accidental pesticide deaths are caused by eating or 
drinking the chemical. Some applicators die or are injured 

when they breathe pesticide vapors or get pesticides on their skin. 
Repeated exposure to small amounts of some pesticides can cause 
sudden, severe illness. All pesticide handlers should know and 
understand first aid treatment for pesticide poisoning. Specific 
instructions pertaining to first aide related to the exposure to any 
product can be found on the product label.

First Aid for Pesticide Poisoning
If you are alone with the victim:
• See that the victim is breathing; if not, give artificial respi-
ration. To avoid self- contamination, wipe the victim’s mouth 
before giving artificial respiration.
• Decontaminate the victim by flushing the mouth with water 
immediately. Speed is essential!
• Call your doctor.
• Call the Poison Control Center, 1-800-222-1222 (all areas, 
toll-free).
• Know your hospital and doctor’s phone numbers
Do not substitute first-aid for professional treatment!
If two or more people are with the victim, speed is essential! One per-
son should begin first-aid treatment while the other calls a physician. 

General
• If breathing has stopped or is labored, artificial respiration

must be given, preferably by someone certified in cardio-pul-
monary resuscitation (CPR).

• Stop exposure to the poison. If the poison is on the skin,
cleanse the person thoroughly.

• Save the pesticide container; get a readable label or name of
the chemical or chemicals.

Specific Poison on Skin
• Drench skin and clothing with water (shower, hose, and faucet). A

powder formulation can be brushed off, followed by washing.
• Remove shoes first, and then remove other clothing. Shoes

will trap chemicals and be absorbed into the skin.
• Cleanse skin and hair thoroughly with soap and water.

Poison in Eyes
• Hold eyelid(s) open, wash eyes immediately with gentle

stream of clean, running water. Tilt head so poison does not
run from one eye into the other.

• Continue washing intermittently for 15 minutes or more.
• DO NOT use chemicals or drugs in wash water.

First Aid 
for Pesticide

Poisoning
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64

Inhaled Poisons (dusts, vapors, gases)
• If the victim is in enclosed space, do not go in

after him or her without air-supplied respirator.
• Carry the patient to fresh air.
• Loosen all tight clothing.
• Call a physician.
• Prevent chilling.
• If the patient is convulsing, watch his or her
breathing. Keep the chin up so the air passage
remains free.  If convulsing, put the victim on his or 
her side and maintain the head-tilt to keep the airway 
open.

• Do not give alcohol in any form.

Swallowed Poisons
• Call the Poison Control Center immediately:

1-800-222-1222.
• DO NOT induce vomiting if the patient is in a
coma or unconscious or has swallowed petroleum
products or a corrosive poison (strong acid or alkaline
products).
• If the patient can swallow after ingesting a corro-
sive poison, administer one of the following: for acids -
milk, water, or milk of magnesia diluted 1 tablespoon to
1 cup of water; for alkali - milk or water, giving 1 to 2
cups to patients 1 to 5 years old and up to 1 quart to
patients 5 years and older.

Chemical Burns of Skin
• Wash with large quantities of running water.
• Remove shoes and then the contaminated cloth-

ing. Brush away dry chemical and wash.
• Wash the victim with large quantities of water. Im-

mediately cover with a loosely applied, clean cloth.
• Avoid use of ointments, greases, or powders.
• Treat shock by keeping the patient warm and

elevating his or her feet 10 to 12 inches.

This information should be posted in an area where 
pesticides are stored or mixed, preferably in a 
laminated or plastic cover.

Risk = Toxicity x Exposure

Risk can be lowered by understanding the toxicity of 
a product and the potential for personal exposure. 
The dermal absorption chart indicates how dermal 
absorption varies, depending upon which part of the 
body is exposed. No matter how toxic a pesticide is, if 
the amount of exposure is kept low, risk can be       
held at an acceptably low level. Use of appropriate 
protective clothing and equipment (PPE) will help 
reduce your risk by preventing or reducing exposure 
(see Protective Clothing and Equipment for Pesti-
cide Applicators, NebGuide G758, Pesticide Safety: 
choosing the Right Gloves, NebGuide G1961 
located on-line at http://www.ianrpubs.unl.edu). 

Knowing the proper procedures when handling 
pesti-cide contaminated clothing will also reduce 
potential exposure to pesticides; refer to Washing 
Pesticide Contaminated Clothing Card, EC509 
(located on-line at http://www.ianrpubs.unl.edu). 

If at any point you transport a pesticide exposure 
victim to a health care facility be certain to 1) Call 
ahead and inform the health care workers the 
exposure type and the material to which they were 
exposed. 2) bring along the product Label and Safety 
Data Sheet.

Pesticide Poisoning Symptoms are often similar to influenza

Mild

Moderate

Severe

Fatigue, headache, dizziness, blurred vision, excessive sweating, nausea, vomit-
ing, stomach cramps, and diarrhea.
Unable to walk, weakness, chest discomfort, muscle twitches, pupil constriction

Unconsciousness, severe pupil constriction, muscle twitches, body secretions, 
breathing difficulty.
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Overlooking important safety precautions when using pesti-
cides is sometimes easy. The following checklist is a remind-

er that applicators should never be too busy to overlook safety.
• Read the label carefully and take notice of personal safety

and environmental precautions. The label information is not
advertising - it is solid science. Labels include the proper rate
of pesticide use for various conditions, the relative toxicity of
the product, directions for safe mixing and application, and
any environmental precautions. They list the product manu-
facturer’s name and address, required protective clothing, and
warnings about groundwater contamination and hazards to
wildlife.

• Wear appropriate personal safety equipment (PPE) when
handling pesticides. Start by wearing a wide-brimmed hat,
long-sleeve shirt, long pants, rubber boots, and chemical-resis-
tant gloves. Depending on the product being used, applicators
may be required to wear goggles, a face shield, or a respirator.
Read the product label to determine what PPE is required.

• When mixing or loading chemicals, prevent spills that might
contaminate water supplies. Prevent tank overflow by nev-
er leaving a sprayer unattended during filling. Mixing and
loading operations should always take place as far away from a
wellhead or other water sources as possible to reduce the risk
of contamination.

• While filling sprayers, avoid backsiphoning by keeping the
discharge end of the fill hose above the tank’s water level. If
the end of a hose is put down into the pesticide liquid in the
tank, there is a risk that the hose will suck water and chemi-
cals back into the water source when the water is turned off.

• Never exceed label rates. Read the label to determine the ap-
plication rate for both the target site and the target pest.

• Calibrate the sprayer before application. It is important to
make sure the sprayer is delivering the right amount of prod-
uct per acre or square foot. Calibration makes more than
economic sense; it also helps protect the environment.

• Prevent leftover pesticide by mixing only as much as is need-
ed. If label instructions for application rates are  followed and
mixed carefully, the tank should be empty at the end of each
application.

• Never rinse equipment near wellheads, ditches, streams, or
other water sources. If needed, install a longer rinse water hose
to move the cleaning operations a safe distance from a well or
other water source. Spray the rinse water in the spray tank out
over the target site following label instructions.

Pesticide 
Safety 

Checklist
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• Always triple rinse or jet rinse chemical con-
tainers before disposal or recycling. A pesticide
container can be disposed of properly once it
has been properly rinsed. Puncture empty plastic
containers to prevent reuse, and recap plastic and
glass containers.

References and Resources
Pesticide Safety Checklist. Alliance for a Clean Rural 
Environment (ACRE), Kansas City, Missouri.
Pesticide Safety Checklist. E.J. Buffington and S.K. 
McDonald. Pesticide Fact Sheet #128. Colorado 
State University, Cooperative Extension. 2001
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Many pesticide labels instruct the user to wear person-
al protective equipment (PPE) clothing and devices 

that protect the body from contact with pesticides or pesticide 
residues. Some labels require the use of chemical-resistant PPE 
items that the pesticide cannot pass through during the time it 
takes to complete the task. The labels of a few pesticides, such as 
some fumigants, prohibit the use of chemical-resistant PPE.
Most chemical-resistant PPE items are plastic or rubber. But 
not all these materials are equally resistant to all pesticides un-
der all conditions.

Chemical Resistance

Three factors affect a material’s chemical resistance: the exposure 
time, the exposure situation, and the chemical properties of the 
pesticide product to which the material is exposed.

Exposure time
Not all types of materials that are resistant to a particular pesti-
cide will provide protection for the same amount of time. Some 
will keep the pesticide out for a long time. Others will allow 
the pesticide to reach the skin fairly quickly. Disposable plastic 
gloves, shoe covers, or aprons may provide enough protection 
for tasks that can be done in a few minutes. Longer jobs usually 
require items made of a more-resistant material.
A pesticide begins to move into a material as soon as it gets on 
the surface. The pesticide continues to move into and through 
the material until the pesticide is removed. Help prevent pes-
ticides from getting through chemical-resistant items, such as 
gloves, boots, and aprons, by regularly rinsing off pesticides that 
are splashed or spilled on protective equipment.
Chemical resistance is often stated in terms of exposure time. 
For example, neoprene may be resistant to one solvent for 30 
minutes or less and to another solvent for more than four hours.

Exposure situation
A chemical-resistant material will not continue to be protective 
if it is damaged. For tasks that involve handling sharp objects or 
walking through rough terrain, a sturdy material is necessary to 
resist punctures or tears.

Type of chemical
No single material can protect against all pesticide products. The 
chemical resistance of a material depends on whether the pesti-
cide is liquid or dry and what diluents or solvents are used.

Choosing 
Chemical-
Restistant 
Pesticide 

Application
Equipment



68

Choosing Chemical-Resistant 
Materials
The pesticide label may state what materials are 
chemical-resistant to the pesticide product; if not, 
look for another source of help in making a selection. 
The Environmental Protection Agency, the United 
States Department of Agriculture Cooperative Exten-
sion Service, pesticide producers, or PPE dealers may 
offer guidance.
Unless the pesticide label directs otherwise, do not 
use items that are made of or lined with absorbent 
materials such as cotton, leather, and canvas. These 
materials are not chemical resistant, and they are 
difficult or impossible to clean after a pesticide gets 
on them. Even dry formulations can move quick-
ly through woven materials and may remain in the 
fibers after several launderings.
Gloves and footwear made of polyvinyl chloride 
(PVC) or rubber (butyl, nitrile, neoprene, or natural 
rubber) must be at least 14 mils thick.
Pesticides can leak through stitching holes and gaps 
in seams. For chemical resistance, choose PPE with 
sealed seams.
Barrier-laminate materials are resistant to most pesti-
cides and are a good choice for many situations.
Barrier-laminate (Silver Shield/4-H) gloves may be 
uncomfortable and clumsy to wear for some kinds 
of tasks. Try wearing fitted rubber gloves over bar-
rier-laminate gloves for comfort, protection, and 
dexterity.
Any plastic or rubber material is resistant to dry pes-
ticides and to water-based pesticides (those that use 
water as the only diluents or solvent).
Dry pesticides include dusts, granules, pellets, and 
some baits. Water-based pesticides include wettable 
powders, soluble powders, some solutions, dry flow-
ables (water-dispersible granules), and microencapsu-
lated pesticides.

Chemical resistance to non-water-based liquid pesti-
cides depends on the type of solvent in the formula-
tion.
Liquid pesticides that are not water-based may be 
emulsifiable concentrates, ultra-low-volume and 
low-volume concentrates, low-concentrate solutions, 
flowables, aerosols, and invert emulsions. Common 
solvents are xylene, fuel oil, petroleum distillates, and 
alcohol. If the label does not indicate the types of 
materials that are chemical-resistant to the pesticide 
product, select sturdy barrier-laminate, butyl, or ni-
trile materials. Then watch for signs that the material 
is not chemical-resistant.
Sometimes it is easy to see when a plastic or rubber is 
not resistant to a pesticide. The material may:
• change color
• become soft or spongy
• swell or bubble
• dissolve or become jelly-like
• crack or get holes
• become stiff or brittle
If any of these changes occur, discard the item 
through proper disposal (call your local UW Exten-
sion office for information on proper disposal) and 
choose another type of material.
This bulletin was adapted from a publication pro-
duced by the Environmental Protection Agency and 
the Extension Service, U.S. Department of Agricul-
ture. Personal Protective Equipment Guide, Choosing 
Chemical Resistant PPE.
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When the label requires protective eyewear, wear goggles, 
a face shield, or shielded safety glasses. Consider wear-

ing protective eyewear in any situation where pesticides may 
get into the eyes, even if the pesticide label does not require eye 
protection. Eyes are very sensitive to the chemicals in pesticide 
formulations and readily absorb some pesticides.

Shielded safety glasses
Shielded safety glasses are often a good choice because they are 
comfortable, do not cause fogging or sweating, and give good eye 
protection in many situations. Safety glasses must have brow and 
side shields.

Face shields
Face shields have many of the advantages of shielded safety 
glasses and provide additional protection to the entire face. 
Face shields that are cupped inward toward the throat give 
better protection from splashes than straight face shields.

Goggles
When riding in an open cab during an air blast application, 
flagging under an aerial application, applying mists, fogs, or 
aerosols indoors, or working in similar situations, consider 
choosing goggles that fit tightly against the face. These provide 
more protection in such situations than shielded safety glasses 
or face shields. A full-face respirator also would protect the 
eyes in these conditions.

Protective eyewear with respirators 
Either goggles or shielded safety glasses can be worn with a 
half-face respirator. Choose styles that fit comfortably with the 
respirator. Full-face respirators cover the eyes; no additional eye 
protection is required.

Face shields over goggles
In high exposure situations when both face protection and eye 
protection are needed, a face shield can be worn over goggles.

Eyeflush Dispensers
Whenever the pesticide label requires protective eyewear, also 
have an eyeflush dispenser handy. It is important to act quickly 
if a pesticide gets into the eyes because they can be severely 
damaged in just a few minutes.

Protective 
Eyewear
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Styles
Eyeflush equipment may be either portable eyeflush 
dispensers or permanently installed eyeflush stations. 
Portable eyeflush dispensers should contain at least 
one pint of water-either potable water or a special 
fluid made for eyeflush dispensers. Permanently 
mounted eyeflush stations should be connected to a 
supply of potable running water or contain a reservoir 
of at least one pint of potable water or eyeflush fluid.

Using an eyeflush dispenser
Both styles of dispensers allow a gentle trickle of 
water to flow across the open eye. Wash the eye for 
about 15 minutes to be sure that all the pesticide is 
removed.
This bulletin was adapted from a publication pro-
duced by the Environmental Protection Agency and 
the Extension Service, U.S. Department of Agricul-
ture. Personal Protective Equipment Guide, Protective 
Eyewear.

Label Statement Acceptable PPE

Protective eyewear Shielded safety glasses, face shield, goggles, or full-face repirator

Goggles Goggles or full-face respirator

Interpreting PPE Statements on Pesticide Labels
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Select the proper pesticide, if needed
• Identify the pest you wish to control. If you can’t do it

yourself, seek help from a professional, such as your county
extension educator.

• Pesticides are one of many tools available for controlling
pests. If you use a pesticide, check your information sources
thoroughly before selecting the most appropriate chemical.

• The most important step in selecting any pesticide is to
read the entire label and the MSDS! Read and understand
the product label thoroughly before you purchase, mix,
apply, store, or dispose of a pesticide.

• Buy only the amount of pesticide you need!

Prepare for safe pesticide use

Make sure the label of the pesticide you choose contains the 
following information that is specific to your pest problem:
• the site you need to use the pesticide in or on
• the pest you want to control
• the equipment you need to apply it with
Before opening a pesticide container, read the entire label - un-
derstand signal words and safety precautions, and know what 
to do in case of an accidental poisoning or pesticide emergency. 
If you don’t understand the instructions, contact your county 
extension educator for help.
The label is the law – You are liable to read, understand, and 
follow all instructions on the label. 
Make sure you have on hand or can get the kinds of applica-
tion and personal protective equipment and clothing specified 
on the label. Put all personal protective equipment on before 
you open the pesticide container and begin to mix and apply 
the pesticide!
Open, mix, and dilute the pesticide outdoors or in a well-ven-
tilated area.

Apply pesticides safely
Follow all use directions carefully! Use only the amount direct-
ed, at the time and under the conditions specified, and for the 
purpose(s) listed.
You may not purchase or use restricted use pesticides unless 
you are a certified applicator licensed by the Wyoming Depart-
ment of Agriculture.

Proper and 
Safe Use of 

Pesticides by 
Homeowners 

and Laundering 
Pesticide-

Contaminated 
Clothing
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Always keep children and pets away from the areas 
where you mix or apply pesticides!
Never apply pesticides outdoors on windy or rainy 
days.
Never eat, drink, or smoke while using pesticides.
Remove all objects that might be damaged or con-
taminated by pesticides from the areas to be treated. 
Don’t replace them or use the area until the waiting 
time specified on the label has elapsed.
When treating fruits and vegetables in gardens, ob-
serve the time-to-harvest, also known as the pre-har-
vest interval [PHI] waiting period on the label. This 
period varies with the pesticide used and the food 
plant treated.

Properly store and dispose of 
pesticides
Store pesticides and other dangerous household 
chemicals securely so children, pets, and others who 
might not understand the label will not be able to 
reach them. Do not store pesticides near wells or 
other sources of water!
Never put pesticides into food or drink containers. 
Never place pesticides in any container other than the 
original container or the application equipment.
Dispose of waste pesticides and pesticide containers 
according to the label and local and state laws. Never 
pour chemicals down the drain! Call or write your 
extension office for information on proper disposal.
Clean up!
If you spill a pesticide, clean it up immediately and 
according to the label directions. Clean it up; don’t 
merely try to wash it away! Properly dispose of clean-
up materials!
Shower and shampoo thoroughly after using pesti-
cides.
Wash your contaminated clothing separately from the 
family laundry.
If you do not understand the label instructions, call 
or write your local extension office or weed and pest 
office for help.
Read and follow label directions!

Material adapted from:  P.M. Horton, pesticide co-
ordinator, Cooperative Extension Service, Clemson 
University.  How to Use Homeowner Pesticides Safely, 
Pesticide Information Program Information Sheet PIP-
IS-20-89.

Laundering Pesticide-
Contaminated Clothing
Consider using disposable clothing (ie.,Tyvek) thus 
reducing exposure via laundering. Read pesticide 
labels to check for any special instructions. Pesticide 
formulation has the greatest influence on how easily 
clothing will launder clean. The best option for reduc-
ing exposure to yourself and your family is choosing 
disposable PPE. 
Applicators should start with new or very clean 
coveralls each application season. Do not wear con-
taminated clothing. Launder clothing after each 
use. For best results, clothing should be washed soon 
after being exposed to pesticides. The longer clothing 
is stored before washing, the more difficult it is to 
remove pesticides from it.
Empty pesticide granules from cuffs and pockets.  Do 
this outdoors. If granules are left in the clothes, they 
will dissolve in the wash water and may not be com-
pletely removed from the clothing during the wash 
cycle.
If concentrated liquids are spilled on clothing, dis-
card the clothing.
High levels of an undiluted emulsifiable concentrate 
can remain in clothing even after 10 washes.
Contaminated clothing should be stored and washed 
separately from other family clothing because resi-
dues can be transferred from contaminated clothing 
to other items. Those washing laundry should know 
which clothing has been worn to apply pesticides 
and should wear rubber gloves when handling highly 
contaminated clothing to prevent absorbing pesticide 
into the body through the hands.
Pre-rinse or pre-soak contaminated clothing and 
thoroughly wring or spin the water out before
washing. Pre-rinsing is especially useful for removing 
wettable powder formulations.
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Use the longest wash cycle with hot water and a full-
rinse cycle. Hot water is more effective in removing 
pesticides than warm water. Cold water is much less 
effective. Hot water is defined as 140o F, warm as 
120o F, and cold as 86o F or lower. Do not overload 
the washing machine. Use the appropriate water level.
Use the recommended amount of detergent. Most 
people do not use enough detergent. In hard water 
areas or when clothing is especially dirty, use more 
detergent. Liquid detergents are more effective than 
powdered detergents for removing oil-based pesti-
cides. Neither bleach nor ammonia has been shown to 
contribute to pesticide removal.
Line drying in direct sunlight is recommended.
Run the washing machine through a cycle without 
any clothes to remove pesticide residues before wash-
ing other clothing.
When in doubt of condition of clothing, discard 
them.

Precautionary Statement 
All pesticides have both benefits and risks. Benefits 
can be maximized and risks minimized by reading 
and following labeling. Pay close attention to direc-
tions for use and precautionary statements. The infor-
mation on pesticide labels contains both instructions 
and limitations. Pesticide labels are legal documents, 
and it is a violation of both federal and state laws to 
use a pesticide inconsistently with its labeling. A pes-
ticide applicator is legally responsible for the proper 
use of pesticides. Always read and follow labels.
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Clothing and devices that protect the body from pesticides 
are called personal protective equipment (PPE). All PPE 

either should be disposable or easy to clean and sturdy enough 
for repeated use. To remain protective, PPE must be main-
tained carefully and replaced as necessary.

Disposables
Disposable PPE items are not designed to be cleaned and 
reused. Discard them when they become contaminated with 
pesticides.
Chemical-resistant gloves, footwear, and aprons labeled as 
disposable are designed to be worn for a limited time and then 
thrown away. These items often are made of thin vinyl, latex, 
or polyethylene. Inexpensive disposables may be a good choice 
for brief tasks requiring flexibility and when doing tasks that 
will not tear the thin material.
Non-woven (including coated non-woven) coveralls and 
hoods usually are designed to be disposed of after use. Most 
are intended to be worn for only one workday’s exposure 
period. The instructions for some coated non-woven suits and 
hoods may permit them to be worn more than once if each 
period of use is short, and they do not get much pesticide on 
them. Be alert when reusing non-woven items, and change 
them if pesticides are getting through or if the inside surface is 
contaminated.
Prefilters, canisters, cartridges, and some respirators are dispos-
ables. They cannot be cleaned and reused.

Reusables
Some PPE is designed to be cleaned and reused. However, do 
not reuse items that can no longer provide protection.
Rubber and plastic suits, gloves, boots, aprons, and headgear 
often are designed to be cleaned and reused, but even these 
should be replaced often. Wash them thoroughly between uses. 
Before putting them on, inspect reused items carefully for 
signs of wear or abrasion. If they show any sign of wear, throw 
them away. Even tiny holes or thin places can allow large 
amounts of pesticide to move to the inside surface and get on 
the skin. Check for rips and leaks during cleaning by using the 
rinse water to form a “balloon” or by holding the items up to 
the light.
Even if there are no signs of wear, replace reusable chemi-
cal-resistant items regularly. Residues that cannot be detected 
may remain in the material even after washing and adequate 
airing and may build to a harmful level.

Inspecting, 
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Follow manufacturer’s instructions, if any, for replace-
ment. A good rule of thumb is to dispose of gloves 
that have been worn for about one week of work. Ex-
tra heavy-duty gloves, such as those made of butyl or 
nitrile rubber, may last as long as two weeks. Because 
hand protection is the most important concern for 
pesticide handlers, glove replacement is a high pri-
ority. Footwear, aprons, headgear, and protective suits 
may last longer than gloves because they generally 
receive less exposure to the pesticide and less abra-
sion from rough surfaces. However, they should be 
replaced regularly and at any sign of wear.
Fabric coveralls are designed to be cleaned after each 
day’s use and reused. However, absorbent materials 
such as cotton, polyester, cotton blends, denim, and 
canvas cannot be cleaned adequately after they are 
drenched or thoroughly contaminated with a concen-
trated pesticide labeled with the signal word Danger 
or Warning. Always discard any such clothing or 
footwear as they cannot be safely reused.
Most protective eyewear and respirator face pieces 
are designed to be cleaned and re-used. These items 
may last many years if they are good quality and are 
maintained correctly.

Maintaining PPE
At the end of an activity involving exposure to pes-
ticides, remove PPE right away. Wash the outside of 
the gloves with detergent and water before removing 
them. Consider washing the outside of other chem-
ical-resistant items before removing them also. This 
helps avoid contact with the contaminated part of the 
items and helps keep the inside surface uncontam-
inated. If any other clothes have pesticide on them, 
change them. Determine whether the items should 
be disposed of or cleaned for reuse.
Place reusable items in a labeled plastic bag or ham-
per away from other personal clothes and away from 
family laundry. Place disposables in a separate plastic 
bag or container. The pesticide remaining on PPE, 
work clothing, and other work items could injure 
people or pets that touch them. Do not allow con-
taminated PPE to be washed in streams, ponds, or 
other bodies of water. The pesticide could poison 
aquatic life or harm people, livestock, and wildlife.
Clean reusable PPE items between uses. Even if they 
were worn for only a brief period of exposure, wash 

them before wearing them again. Pesticide residues 
that remain on the PPE are likely to continue to 
move slowly through the PPE material, even chem-
ical-resistant material. If the PPE is worn again, 
pesticide may already be on the inside. Also, PPE 
worn several times without laundering may build up 
pesticide residues. Even when the pesticides are not 
highly toxic, the residues can reach a harmful level.

Maintaining Eyewear and 
Respirators
Hand-wash goggles, face shields, shielded safety 
glasses, and reusable respirator face pieces after each 
use. Follow manufacturer’s instructions, if available, 
or use mild detergent and warm water to wash them 
thoroughly. Rinse thoroughly and wipe dry or hang in 
a clean area to air dry.
Store respirators and eyewear where they are pro-
tected from dust, sunlight, extreme temperatures, 
excessive moisture, pesticides, and other chemicals. A 
sturdy zip-lock plastic bag works well for storage.
Respirator maintenance is especially important. In-
spect respirators before each use and repair or replace 
them if any part shows signs of wear or deteriora-
tion. Keep an inventory of replacement parts. Use 
only those supplied by the original manufacturer and 
listed on the NIOSH approval label. Respirators kept 
for standby or emergency use should be inspected at 
least monthly and before use.
If it is necessary to remove the respirator between 
tasks:
• Handle it only with clean hands.
• Wipe the face piece with a clean cloth.
• Replace caps, if available, over cartridges, canis-

ters, and pre-filters.
Seal the entire respirator in a sturdy, air-tight contain-
er, such as a zip-lock plastic bag. If the respirator is 
not sealed immediately after each use, the disposable 
parts must be replaced more often. Cartridges, canis-
ters, pre-filters, and filters collect impurities as long as 
they are exposed to the air.
At the end of any work day when a reusable respira-
tor face piece was worn:
• Remove and discard any pre-filters.
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• If removable, take off the cartridges or canisters. 
If they are still usable, replace the caps and seal 
in an airtight container, such as a zip-lock plastic 
bag. Discard them if they cannot be reused.

• Clean and store the respirator as directed above.

Washing PPE  
Do not allow used PPE to be washed with the regu-
lar family laundry. It could cause the other items to be 
dangerously contaminated.
Alert the person who does the washing
Be sure the people who clean and maintain PPE 
and other work clothes know they can be harmed 
by touching contaminated items. Tell them that they 
should:
• Wash their hands after touching contaminated 

items
• Work in a well-ventilated area, if possible
• Avoid inhaling steam from the washer or dryer

Washing procedure
Follow the manufacturer’s instructions for cleaning 
chemical-resistant items. If the instructions say only 
to wash the item, or if there are no cleaning instruc-
tions, follow the procedure described here. Some 
chemical-resistant items that are not flat, such as 
gloves, footwear, and coveralls, must be washed twice 
- once to clean the outside and a second time after 
turning the item inside out.
Some chemical-resistant items, such as heavy-duty 
boots and rigid hats or helmets, can be washed by 
hand using hot water and heavy-duty liquid deter-
gent. Dry and air them as directed below.
This is the best procedure for washing non-chemi-
cal-resistant items such as cotton, cotton/ polyester, 
denim, canvas, and other absorbent materials, as well 
as most chemical-resistant items:
• Rinse in a washing machine or by hand.
• Wash only a few items at a time to allow plenty of 

agitation and water for dilution. Use the highest 
water level setting.

• Wash in a washing machine, using a heavy-duty 
detergent and hot water for the wash cycle.

• Rinse twice, using two rinse cycles and warm 
water.

• Use two entire machine cycles to wash items that 
are moderately to heavily contaminated.

• Run the washer through at least one additional 
entire cycle without clothing, using detergent 
and hot water, to clean the machine. Do this after 
washing each batch of pesticide-contaminated 
items and before any other laundry is washed.

Drying procedure
Hang the items to dry, if possible. Letting them 
hang for at least 24 hours in an area with plenty of 
fresh air - preferably outdoors - is a good idea. This 
will permit remaining pesticide residues to move to 
the surface and evaporate. It is good to have at least 
two sets of equipment so one set can air in a clean 
place while the other is in use. Do not hang items in 
enclosed living areas because pesticides that remain 
in the clothing may evaporate and expose people or 
animals.
If it is not possible to hang them to dry, using a 
clothes dryer is acceptable for fabric items. Over a 
period of time, however, the dryer may become con-
taminated with pesticide residues.
This bulletin was adapted from a publication pro-
duced by the Environmental Protection Agency and 
the Extension Service, U.S. Department of Agricul-
ture. Personal Protective Equipment Guide, Inspecting, 
Maintaining, and Replacing PPE.
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Sprayer calibration using the 1/128th method is relatively easy 
and can be completed very quickly.  The 1/128th method is 

also called the “ounce calibration” method.  There is a direct ratio 
established when determining how much material is applied to 
128th of an acre (128 equals the number of ounces in a gallon).

Because a gallon is 128 ounces and the test area to be sprayed 
is 1/128 of an acre, the number of ounces collected is equal to 
gallons per acre. 
This method of sprayer calibration gives sprayer output in gallons 
per acre when nozzle discharge is measured in ounces over a course 
length.  Use Table 1 to determine course length based on nozzle 
width in inches. 

Step 1
Adjust the sprayer pressure (30 to 40 psi for most sprayers) and 
check for uniformity. Operate sprayer for one minute and measure 
spray from each nozzle. Clean or replace any nozzle tip that delivers 
5 percent more or less than the output required for a new nozzle in 
good working condition. 

Step 2
Measure the spray band width or nozzle spacing (W) in inches 
on the boom to determine the course length (D) in feet as shown 
in column 2 of Table 1. The area to be sprayed must equal 1/128 
of an acre. An acre = 43,560ft2. Therefore, 1/128 of an acre would 
equal 43,560 divided by 128 = 340 ft2.  If the nozzle spacing = 20 
inches then the distance to travel equal 1/128 of an acre would be 
204 feet. This can be determined by the following formula: 
Or
Or from Table 1. W=20 inches and D=204 feet. 

Step 3
Catch the spray from one nozzle while operating the sprayer un-
der field conditions or for the time required to travel the needed 
distance at a desired speed. Time required to travel distance (D) 
at selected speeds is shown in Table 1. Time required for other 
speeds may be calculated with the following formula: 

Step 4
Measure the spray collected in ounces. The number of ounces 
collected is the same as the number of gallons per acre.

1/128th 
Method of 

Calibration: 
Multiple 

Nozzle Boom-
type Sprayers
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Example
You have a sprayer that has 15 nozzles on 30-inch 
spacing. How would you calibrate it using the 1/128 
method? 
Using the formula from Step 2 above:
Or from Table 1. W=30 inches and D=136 feet. 
Therefore, you would need to time how long it takes for 
your sprayer to travel 136 feet. Travel this distance sever-
al times in the field and get an average time. Perhaps it 
takes an average of 31 seconds to cover 136 feet. 
You would then collect the spray from one nozzle in a 
container for 31 seconds. Measure the water collected in 
ounces. The amount collected in ounces equals gallons 
per acre. If in 31 seconds you collected 20 ounces, your 
sprayer output would be 20 gallons per acre. 

Determining how much pesticide to 
add to the spray mixture
The recommendation from the label is to apply 1 
quart of 2,4-D per acre. 
The sprayer is applying 20 gallons per acre. Therefore, 
you will need to add 1 quart of 2,4-D to each 20 gallons 
of water. 

Your sprayer holds 200 gallons. So how much pes-
ticide will you need to add to the 200-gallon spray 
tank? 
200 gallons divided by 20 gallons = 10 quarts of 2,4-D
How large an area can be sprayed by your 200 gallon 
tank? 
200 gallons divided by 20 gallons per acre – 10 acres

Table 1. Distance (D) to travel and seconds required for selected speeds when nozzle coverage is (W) inches so 
that discharge from one nozzle measured in ounces equals gallons per acre. 

Seconds to travel (D) feet at a speed of: 
W(in) D (ft) 2mph 3mph 4mph 5mph

5 817 279 186 139 111
6 681 232 155 116 93
7 583 199 133 99 80
8 510 174 116 87 70
9 454 155 103 77 62
10 408 139 93 70 56
11 371 127 84 63 51
12 340 116 77 58 46
14 292 100 66 50 40
16 255 87 58 43 35
18 227 77 52 39 31
20 204 70 46 35 28
22 186 63 42 32 25
24 170 58 39 29 23
26 157 54 36 27 21
28 146 50 33 25 20
30 136 46 31 23 19
32 128 44 29 22 17
34 120 41 27 20 16
36 113 39 26 19 15
38 107 36 24 18 15
40 102 35 23 17 14
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T

In calibrating pesticide applicator equipment, one needs to determine 
how many gallons per acre (GPA) the equipment is applying.  GPA for 
these types of applicators will vary by individual.  The 1/128th method, 
also known as the "ounce calibration method", is easy and can be 
completed quickly.

Because one gallon is 128 ounces, and the test area to be sprayed is 
1/128th of an acre, the ounces collected over time to apply to 1/128th of 
an acre is equal to GPA.  There is a direct ratio established when 
determining how much material is applied to 1/128th of an acre (since 
128 is the number of ounces in one gallon).

sprayer is applying 40 gallons per acre; therefore, you will need to 
add 1 quart of 2,4-D to each 40 gallons of water.

1/128th 
Method of 

Calibration:  

 Single Nozzle 
Hand Sprayers 

and High 
Pressure Hand 

Guns

here are several reasons to calibrate application equipment:

1. It is illegal to apply more product than stated on the label.
2. When calibrated correctly you will be using the product as 
intended to control target pests as determined by the 
manufacturer.
3. Pesticide applications made according to the label will help 
protect you, your family, and the environment. 

Step 1
Measure out an area equal to 1/128th of an 
acre (43,560 ft2 divided by 128). This is an 
area that is approximately 340 ft2 or an area 
18.5 feet by 18.5 feet.  

Step 2 
Fill the spray tank with water only, 
pressurize or pump to the correct* pressure. 
Repeat several times and use the average 
time.  

Step 3

Example: Hand sprayer
•Time to spray area (340 ft2) = 51 seconds. 

•Amount collected = 40 ounces; therefore, 40 ounces = 40 gallons per 
acre (GPA).

How much pesticide do I add to the spray tank? 

• The product label recommends 1 quart (32 ounces) of 2,4-D per acre.  

• The sprayer is applying 40 gallons per acre; therefore, you will need to 
add 1 quart (32 ounces) of 2,4-D to each 40 gallons of water. 

Pressurize the application equipment.  Direct the spray into a measured 
container with ounces for units, for the same amount of time it took to 
spray the 340 ft2 area.  The amount of water collected in ounces equals 
gallons per acre (GPA).

Jeff
Sticky Note
Most of this document has been re-worked.
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How much area will 1 gallon spray? 

There is 43,560ft2 per acre. If 40 gallons will spray one 
acre then one gallon will spray an area 1/40 that size or 
43,560 ft2 divided by 40 = 1,089ft2.

Couple of items to keep in mind:
Each time you adjust the spray pattern (width of material coming out of the nozzle) you will need to recalibrate.

If you are using single nozzle application equipment for border or perimeter applications – it would make sense to 
modify the 340ft2 area to a strip equal to 340ft2.  For instance, adjust the spray pattern width to cover 1.5 feet wide 
(18 inches).  340ft2 is also equivalent to 1.5ft wide by 226ft long.  Measure the amount of time it takes to “cover” 226 
linear feet.  Proceed to step 3 from above.

If you are calibrated and making spot applications, walk at the same speed during the application as when 
calibrating.  Lingering or hesitating in an area will be over application. 

Remember if you are calibrated correctly and have added the correct amount of pesticide to the tank all applications 
should be at a consistent speed and pressure – product manufacturers have determined that the recommended rate 
will kill the target pest when calibrated correctly.

Your sprayer only holds 1 gallon of spray mixture.  
How much pesticide will you need to add to the 
gallon of water?  

• 1 quart (32 ounces) divided by 40 gallons = 0.8 
ounces.  

• 1 fluid ounce = 2 tablespoons; therefore, you will 
need approximately 2 tablespoon of 2,4-D per 
gallon of water.  

• 1 fluid ounce also = 29.57 milliliters (ml); therefore, 
if measuring in ml, you will need 0.8 ounces times 
29.57 ml per ounce = 24 ml per gallon of water.  
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Handling, 
Storage, and 
Transportation4
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Always store pesticides in a locked, well-lighted, secure facili-
ty. It is important to keep all hazardous materials out of the 

hands of those who might misuse these chemicals.
• Limit access to a pesticide storage area. Take the necessary

steps to keep out unauthorized persons.
• Keep an inventory and check it regularly. Notify authorities

immediately of missing chemicals.
• Don’t keep excess inventory. Purchase only what is needed and

use what is purchased in a reasonable amount of time.
• Have product labels available in the storage facility. Also, have

a list of emergency procedures available.
• Let employees know where this information is located.
• Keep the storage facility cool, dry, and well ventilated. Make

sure the facility is away from areas likely to flood.
• Post warnings to let emergency personnel and firefighters

know they may encounter hazardous chemicals in the storage
facility.

• A sealed concrete floor will prevent spills from reaching ground
water.

• Sturdy stainless steel shelving is the best choice. For second-
ary containment, place each container in a disposable foil
“turkey roaster.”

• Store products by category – keep herbicides separate from
insecticides. Store liquid formulations below dry formulations.
Keep glass containers on the lowest level. Keep all containers
off the floor.

• Keep all pesticides in their original containers with their orig-
inal labels. Never store a pesticide in a food or drink container.

• Never store feed, seed, fertilizer, veterinary supplies/ medica-
tions, or business products in a pesticide storage facility.

• Never let anyone eat, drink, or smoke in a storage facility.
• Never store Personal Protective Equipment (PPE) inside a

pesticide storage facility. Keep emergency PPE in another
nearby room in case of a spill.

• Keep a spill clean-up kit in a storage facility.

Safe and 
Secure 

Pesticide 
Storage
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Safety is the number one reason for maintaining a well-man-
aged pesticide storage facility for workers and the environ-

ment. Protecting against spills safeguards humans and the envi-
ronment. Also, insurance carriers limit policies on environmental 
damage caused by fires or spills involving agrochemicals. They 
may also require that certain practices be put in place prior to 
writing a policy.
A properly designed and managed pesticide facility promotes 
storage, handling, and disposal practices that enhance worker 
safety and minimize the risk of point-source contamination. An 
ideal facility incorporates safety features in all aspects of its design 
and provides reduced liability.
Proper storage of pesticides reduces the hazards of poisoning or 
other accidents and helps maintain usefulness. Protecting a pes-
ticide label so it remains legible is important. The label contains 
the information needed to properly and safely use the product, 
and it has emergency information in case of an accident. Proper 
storage also helps reduce the need for pesticide disposal. A sepa-
rate building for storing pesticides is recommended because of the 
risk of fire. Suggestions are presented for storage building design, 
management, and disposal of pesticides. Additional information is 
available from local UW Extension offices.

Designing Storage Facilities
Electrical
All electrical service must comply with the National Electric 
Code (NEC) and any applicable state codes. Electrical design 
for a storage/handling building is covered under the NEC, also 
referred to as NFPA 70. Use plastic, dust-proof, water-proof elec-
trical boxes and switches. Plastic is not subject to deterioration 
like metal and can be exposed to limited amounts of water with-
out posing a safety threat. It is important to install ground fault 
circuit interrupter (GFCI) protection when electricity is in close 
proximity to water and on all exterior applications.
Use vapor-proof fluorescent or incandescent lighting fixtures. On 
small buildings, provide an exterior switch to control both the 
ventilation fan and the lights. An exterior operation light that 
indicates when the lights and fan are on is a convenient feature. 
Choose electrical equipment and wiring designed to prevent a 
spark from igniting a flammable vapor. Avoid sources of high 
temperature and sparks in storage areas. Duplex outlets, switches, 
fan blades, and motors are all potential sources of sparks. Use U.L. 
and National Electric Manufacturers Association (NEMA)-listed 
anti-spark equipment if available.

Pesticide 
Storage 
Facility, 

Design, and 
Management 

Plan
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Fire
To reduce the hazards associated with pesticide fires, 
pesticides should be stored in a separate, locked 
building. Mount an ABC fire extinguisher near the 
door. Never permit smoking, fires, or welding within 
the immediate area. Avoid excessive heat, flame, or 
ignition sources.
Treat a fire in a pesticide storage facility as though 
it were a flammable liquid or oil fire. Explosions of 
containerized pesticides are possible during fires. 
The smoke, fumes, vapors, dusts, and/or liquids 
produced by all burning pesticides are toxic. DO 
NOT EXTINGUISH BURNING PESTICIDES 
WITHOUT PROPER PROTECTIVE CLOTH-
ING AND A SUPPLIED AIR DEVICE OR 
SELF-CONTAINED BREATHING APPARA-
TUS!
Heating
An insulated, heated building may be needed if 
pesticides are subject to freezing. Provide heat by 
low-pressure steam, hot water, or electric heaters 
that are UL-listed for Class I hazardous locations. 
Never use or allow open flames or smoking in stor-
age or handling areas. Install a small heating system 
to maintain sufficient temperatures in the winter to 
assure pesticide viability and extend shelf life. In some 
cases, a small electric heater can provide zone heat 
more effectively than heating a large storage struc-
ture.
Mixing Areas
Consider mixing all pesticide formulations outside. 
If too windy or wet to mix the chemicals safely, then 
it is too windy or wet to apply the chemicals. Always 
wear a respirator when mixing chemicals as per 
manufacturers’ instructions! If indoor mixing is 
used, a down-draft ventilation hood at the back of the 
mixing table can be used to remove dust and vapors. 
Downdraft hoods are superior to updraft hoods be-
cause they prevent a user’s face from being exposed to 
chemicals.
Rinse Pad and Collection Tank
Slope the rinse pad 2 percent to the center of the pad 
or far enough away from any side or end so the rinse 
water (rinsate) will not wash off the pad.
Use berms or curbs whenever possible to contain the 
rinsate. The rinse pad should have a sealed surface to 
provide chemical resistance.

Pipe or plumbing must not pass through the concrete 
of the rinse pad.
The water supply must have back-flow prevention 
installed.
Catch both rinsate and precipitation from the rinse 
pad. The collection system must be designed to con-
tain at least 125 percent of the volume of the largest 
chemical tank that will be placed on the structure.
Use steel-grated floor drains to allow drainage to 
concrete collection sumps. A sump is used to collect 
rinsate and wash water from the pad and to allow 
the reuse of subsequent sprayer fillings with the same 
chemical. Prevent the tracking of mud or chemicals 
off the pad by wheel traffic by properly washing the 
equipment and pad.
To use the rinse pad, drive the sprayer onto the con-
crete pad and make sure that the sump drain valve (if 
installed) is locked in the closed position. Any left-
over, field-strength chemical and rinse water from the 
sprayer drain valve should be pumped into a marked 
rinsate tank. Any spills can be washed into the sump 
for later recovery. Wash water should be collected 
from the exterior wash of the spray equipment, tank, 
and plumbing clean-out.
The pad should be washed and then rinsate collected 
and transferred to storage or nurse tanks located on 
the pad before a change in pesticides or after field op-
erations on a daily basis. Sediment that collects in the 
sump should be removed prior to switching from one 
chemical to another. The sludge contains pesticides 
and must be disposed of properly.
After rinsing, rinsate should be collected and pumped 
to above-ground storage tanks. Store the rinsate 
from each pesticide or crop separately. Rinsate can be 
stored temporarily in various types of holding tanks 
including mobile nurse tanks. A good choice, how-
ever, is one or more 300-gallon, cross-linked polyeth-
ylene or fiberglass tanks. Liquid levels can be easily 
seen through these types of tanks. Consider mount-
ing the rinse water storage tanks three to five inches 
above the concrete floor to prevent corrosion and to 
aid in detecting leaks. Pumps and piping should be 
aboveground, too, and contained within the rinse pad 
area.
More than one rinse water tank may be needed. By 
separating rinse water by pesticide use into different 
tanks, it can be used later as make-up water the next 
time the product or a compatible chemical is sprayed. 
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Caution should be used to follow label instructions 
and mix only label-compatible agrochemicals. Rinsate 
used for make-up water should not exceed 20 percent 
of the volume of the spray tank.
For example, if 50 to 75 gallons of water are used to 
thoroughly clean a sprayer in which 6 to 10 gallons of 
spray may be left, the rinsate will be diluted to about 
10 percent of the field strength. Diluting it again at 
four parts water to one part rinsate means only 1 to 
2.5 percent of the original field strength.
It is recommended that storage tanks be mounted 
on a level area at the back of a concrete pad within 
concrete walls high enough to contain an amount 10 
percent greater than the volume of the tank should 
a severe leak occur. A separate sump in the contain-
ment area is needed to handle rainfall and potential 
rinse-water spills. It is important to keep the sump 
pumped dry so rainwater and snow will not become 
a handling problem. Sumps should be checked and 
rinsed regularly.
Site Selection and Site Work
Locate a facility away from water sources that could 
become contaminated by an accidental spill. Choose a 
site that has not been used for chemical storage, mixing, 
loading, or equipment rinsing (there is concern about 
possible soil contamination). If this is not possible, take 
precautions to remove contaminated soil or otherwise 
decontaminate the site before constructing a rinse pad.
Consider removing all topsoil, organic matter, and 
debris from the site and excavating it to a sufficient 
depth to allow the concrete slab and sub-base to be 
situated on firm, undisturbed soil. Consider using 
crushed rock compacted in 6-inch layers.
Storage building construction should comply with 
local and state codes. Secure all necessary permits 
prior to construction.
Ventilation
Consider using constant, low-rate (one air change 
per hour) mechanical or natural ventilation during 
non- occupancy and supplemental ventilation when 
a facility is in use. A two-speed fan can be utilized to 
provide base-rate ventilation during non-occupancy, 
and a high speed can be used for automatic, forced-
air exhaust during occupancy. The high capacity of the 
fan(s) should provide approximately seven air changes 
per hour. Because of fire hazards, fan blades should be 
non-sparking.

Consider designing fresh-air intakes and tempering 
the air by drawing it through the attic, thereby re-
ducing the heating requirements. Be careful to avoid 
dead-air spaces where ventilation is inadequate.
Exhaust fans mounted in the sidewalls should have 
duct work to allow exhausting air at a level 15 inches 
above the floor. This will allow vapor or dust to be 
vented away from an occupant’s face.
Water Source
Consider using an elevated tank located next to a 
chemical storage building for filling sprayers by grav-
ity flow. A water storage tank needs to be filled by a 
water line from a site away from the pad. The bottom 
of a storage tank should be higher than the top level 
of the sprayer tank to prevent back flow. Ensure that a 
hose bib from a sump cannot be mistaken for drink-
ing water.
Worker Safety
Provide eyewash and deluge shower to rinse chem-
icals from the eyes, face, and body. Other necessary 
items include a first-aid kit and spill-response kit.
Potential Compliance Problem Questions
Is the drain in a storage area?
Is food or feed stored with pesticides?
Is the container cleaning area separate from the mix-
ing area?
Is the facility built on a site previously used for mix-
ing and loading?
Is the equipment rinse water or rinsate stored under-
ground?
Pesticide Storage Management Plan
Pesticides come in many types and formulations. 
The most common types are herbicides, insecticides, 
fungicides, rodenticides, and fumigants, but there are 
many more. Pesticides can be formulated as concen-
trates or as liquids that are ready to use; as solids such 
as dusts, wettable powders, and granules; or as gases 
in pressurized cylinders. Packaging materials for pes-
ticides may include metal, glass, plastic, and paper.
General Precautions
Store pesticides in their original, labeled containers 
and never in beverage, food, open, or other containers 
that could be mistaken for something else.
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Keep pesticides out of the reach of children, pets, and 
livestock. A well-ventilated, dry, locked, and labeled 
cabinet or storage room is recommended.
Separate pesticides from foods, feeds, drugs, or other 
edible products and their packaging materials.
Separate pesticides from protective clothing and 
equipment.
Keep pesticides away from sources of flame or igni-
tion and away from sources of water. Consider the 
potential for flooding, fire, or other disasters.
Store pesticides with lids tightened and periodically 
check for leaks or other problems.
Take precautions to keep labeling intact and legible. 
A label is a legal document, and if it becomes illegi-
ble, legal use of the product could be compromised.
Keep different classes of pesticides separate from each 
other (herbicides separate from insecticides, etc.).
Inventory
Recommended storage procedures include keeping an 
accurate and current inventory record that indicates 
product storage information such as special storage 
and handling needs and dates of arrival. Placing dates 
on product packaging or labels can be useful but don’t 
obscure label information.
Keep any applicable emergency response information 
with an inventory in case of poisoning, fire, or spill. 
Keep a copy in an area separate from the storage 
facility. Pay special attention to volatile agricultural 
chemicals both for their shelf lives and for possible 
contamination of other products stored in the same 
area. Send a copy of the emergency response informa-
tion to a local fire control agency with a map showing 
the locations of storage areas. Rotate the inventory to 
maximize shelf life.
Shelf Life
The shelf life of a pesticide is the storage time over 
which the product remains useful. To remain useful, a 
product must still be effective for its intended pur-
pose and still be in a condition that allows it to be 
applied as directed. Shelf life is a function of sever-
al variables such as time, sensitivity (temperature, 
moisture, light), formulation stability (dry, liquid, 
concentrated, ready to use), and container integrity 
(metal, glass, plastic, paper). Shelf-life protection for 
pesticides includes: 1) storage in the original contain-

er tightly sealed, 2) storage in a cool, dry, and ventilat-
ed area, 3) keeping liquids above their recommended 
minimum temperatures, and 4) keeping solids from 
becoming damp.
As a general rule of thumb, two years is considered 
the maximum storage life for most pesticides al-
though there are many exceptions to this. The shelf 
life of some specific pesticides follows:
Cold Weather Precautions
Pesticide labels have a section on “Storage and Dis-
posal.” Products that are frozen should be warmed 
gradually to the indicated temperature and then 
rolled or shaken to re-dissolve crystals and achieve 
proper mixing. All products that have been in pro-
longed storage should be rolled or shaken to obtain 
uniform mixing. A simple test of liquid pesticides can 
help determine if they have been frozen and may have 
reduced efficacy.
Two tablespoons of a liquid concentrate should be 
added to a quart jar that is about three-fourths full 
of water. The mixture should be shaken thoroughly 
and allowed to sit for an hour. If the mixture remains 
uniformly milky, the pesticide is probably still good. 
If it separates to show a layered effect, it may have 
reduced efficacy. Contact the manufacturer for more 
information.

Cold Weather Storage and Handling 
of Liquid Pesticides
Freezing of liquid pesticides can result in separation 
of the active ingredients from the solvents or emul-
sifiers or inactivation of emulsifiers, which may lead 
to crystallization or coagulation of the pesticide. 
Applicators should know which pesticides can be 
frozen and which cannot. Techniques for thawing 
and redissolving are also important since a pesticide, 
once frozen, can plug spray equipment, result in 
poor product performance, and/or damage crops if 
the proper thawing and mixing procedures are not 
followed. 
Many pesticides can freeze with no adverse effects 
to the pesticide, although separation of the active 
ingredient and solvent will occur. Certain steps must 
be followed before using a pesticide that has been 
frozen. First, the product must be thawed. Before 
attempting to thaw a frozen pesticide, however, the 
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container should be checked to make sure it is not 
ruptured or cracked from the expansion of the frozen 
liquid. If sound, the container should be brought to 
room temperature (placed in a heated room or the 
south side of a sunny building away from children, 
livestock, and pets) for the thawing process, which 
may take several days. Once the liquid has thawed, 
the container can be rolled, shaken, or otherwise ag-
itated to get the contents into a uniform suspension. 
The container should also be inverted several times 
to ensure the product is completely dissolved. Pesti-
cide manufacturers caution that if a pesticide cannot 
be totally redissolved (crystals are still present), the 
pesticide should not be used. 
Storage Conditions
The freezing point of many pesticides is lower than 
32 degrees Fahrenheit due to the hydro-carbon 
solvents or inert ingredients. Pesticides that cannot 
be frozen should be placed in a heated or adequately 
insulated area to avoid low temperatures. Wettable 
powders and granules, as a rule, are not affected by 
low temperatures. These formulations should be 
stored in a dry place as moisture may promote caking 
or lead to certain chemical changes reducing their 
effectiveness. Products formulated in water-soluble 
bags require special winter storage. These bags have 
a high affinity for moisture and become brittle when 
frozen. They will break open if handled when brittle. 
It is important that they be stored in heated facilities. 
Before storing pesticides for the winter, the applica-
tors need to read the pesticide label. 
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Common (Trade) Shelf Life Comments

atrazine (Aatres) 80W At least 5 years Under proper storage conditions

atrazine (Aatres) 4L 2 years Under proper storage conditions

bacillus thuringiensis (Di-Pel Thuricide) 2 years Store below 105o F

barban (Carbyne) At least 1 year Under proper storage conditions
benlate (Benomyl) WP 2 years Decomposes if exposed to moisture

captan (Orthocide) WP 3 years Under proper storage conditions

carbaryl (Sevin) WP 5 years Remains effective up to 5 years

DCPA (Dacthal) WP At least 2 years Under proper storage conditions

diazinon 5 to 7 years Keep liquids sealed and solids dry
dicamba (Banvel) At least 1 years Under proper storage conditions

dichlobenil (Casoron) 4G At least 2 years Keep dry, sealed and cool
dinocap (Karathane 5 years Under proper storage conditions
disulfoton (DiSyston) 2 years Under proper storage conditions

fenbutatin-oxide (Vendex) WP 2 years Under proper storage conditions

glyphosate (Roundup) At least 2 years Store below 140oF

malathion WP 2 years Decomposes under high temperatures

methoxychlor WP Indefinite Under proper storage conditions

oryzalin (Surflan) WP 3 years Mix well before using
oxydemeton-methyl (Meta-systox-R) 2 years Under proper storage conditions

paraquat (Gramoxone) Indefinite Do not allow to freeze

phosmet (Imidan) WP 2 to 3 years Under proper storage conditions

pronamide (Kerb) WP At least 2 years Under proper storage conditions

propargite (Omite) At least 2 years Under proper storage conditions

simazine (Princep, Aquazine) 3 to 5 years Under proper storage conditions

thiram WP 4 years Keep dry, sealed, below 100oF

trifluralin (Treflan) 3 years Under proper storage conditions
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Use this checklist to make sure you follow all the correct steps 
for transporting pesticides safely from the supplier to the 

storage or application site.
Inspect the vehicle
(  ) Remove sharp objects from the truck bed
(  ) Check lights, tires, mirrors, steering, and brakes
Put safety equipment in the vehicle
(  ) Soap and water for cleaning hands, water for flushing eyes or skin
(  ) Protective clothing, chemical-resistant boots and gloves
( ) Respirator for toxic fumes
(  ) Goggles or face shield for eye protection
( ) Shovel to build dirt dikes
( ) Absorbent material such as kitty litter for small spills
(  ) Decontamination solution (bleach)
Make sure you have:
 (  ) Your pesticide applicators license 
 ( ) A tarpaulin in case of rain
 (  ) Emergency telephone numbers

Do’s and don’ts during transportation 
DO NOT transport pesticides in the passenger compartment of 
any vehicle.
DO NOT load edible food or feed into the same cargo area with 
pesticides.
DO NOT stack heavy pesticides containers on top of light ones.
DO remain alert.
DO drive with extreme caution.

What to do if a spill occurs
1. Secure the area - keep people at a safe distance from the spill.
2. Put on safety equipment to protect your health, or even to save 

your life.
3. If possible, stop the leak - without endangering yourself or 

others. To stop a small spill, use absorbent material and contain 
it with a dirt dike. Don’t use water - it will only spread the spill.

4. Notify the local fire department.
READ AND FOLLOW LABEL DIRECTIONS!

How to 
Transport 
Pesticides 

Safely
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This chart lists the soil adsorption coefficient (Koc) and 
soil half-life (T1/2) for commonly used pesticides. A soil 

adsorption coefficient can be considered an index for pesticide 
mobility, but one must also take into account a pesticide’s half-
life. For instance, the top three pesticides in the table below have 
relatively low soil adsorption coefficients, which implies that they 
have the potential to leach. However, they also have short half-
lives so generally they do not persist long enough in the soil to 
reach ground water. Chart numbers are useful for comparing rela-
tive differences between pesticides and should not be construed as 
absolute values.
The larger the Koc, the more strongly a pesticide is held to soil 
organic matter and the less likely it will leach. The Koc value rep-
resents the adsorption of a pesticide on soil normalized by organic 
matter to provide a single representation of a particular pesticide 
for all soils. For this reason, the uncertainty could be plus or mi-
nus twice the listed value.
Half-life is the period of time it takes for one-half of the amount 
of pesticide in soil to degrade. Each half-life that passes reduces 
the amount of pesticide present in soil by one-half, i.e. 1 to 1/2 
to 1/4 to 1/8 to 1/16, etc. Half-life can vary due to soil microbial 
populations, soil moisture, soil temperatures, and other factors. 
These numbers represent typical values from scientific literature. 
Non-persistent pesticides have a half-life of 30 days or less, mod-
erately persistent pesticides have a half-life of 30 to 99 days, and 
persistent pesticides have a half-life greater than 100 days.

Pesticide
Adsorption 

and Half-Life
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Common Name/
Trade Name

Soil  
Adsorption 
Coefficient 

(µg/g)
Koc

Half-
Life 

(Days)
T ½

acephate/Orthene 2 3
dicamba/Banvel 2 14
methamidophos/
Monitor

5 6

picloram/Tordon 16 90
2,4-D/Weedon 20 10
dimethoate/Cygon, 
Dimate

20 7

carbofuran/Furadan 22 50
oxamyl/Vydate 25 4
aldicarb/Temik 30 30
bromacil/Hyvar 32 60
1,3-dichloropropen/
Telone

32 10

bentazon/Basagran 34 20
metalaxyl/Apron 50 70
hexazinone/Velpar 54 90
terbacil/Sinbar 55 120
ethopropo/Mocap 70 25
methomyl/ Lannate 72 30
tebuthiuron/Spike 80 360
atrazine/Aatrex 100 60
acifluorfen/Tackle 113 14
simazine/Princep 130 60
prometon/Pramitol 150 500

Common Name/
Trade Name

Soil  
Adsorption 
Coefficient 

(µg/g)
Koc

Half-
Life 

(Days)
T ½

alachlor/Lasso 170 15
cyanazine/Bladex 190 14
captan/Orthocide 200 3
eptc/Eradicane 200 6
metolachlor/Dual 200 90
carbaryl/Sevin 300 10
linuron/Lorox 400 60
diuron/Karmex 480 90
terbufos/Counter 500 6
norflurazon/Solicam 600 90
oryzalin/Surflan 600 20
fonofoa/Dyfonate 870 40
azinphos-methyl/
Guthion

1,000 10

diazinon/Knox-Out, 
D.Z.N.

1,000 40

phorate/Thimet 1,000 60
chlorothalonil/Bravo,
Daconil

1,380 30

malathion/Cythion,
Fyfanon

1,800 1

benomyl/Benlate 1,900 240
ethalfluralin/Sonalan,
Curbit

4,000 60

fenvalerate/Ectrin 5,300 35
fluzzifop-p-butyl/
Fusiland

5,700 15

chlorpyrifos/Lorsban 6,070 30
trifluralin/Treflan, Tri-4 8,000 60
diclofop-methyl/Hoelon 16,000 37
glyphosate/Roundup 24,000 47
paraquat/Gramoxone 1,000,000 1,000

Source: SCS/ARS/CES, Pesticide Properties database 
for Environmental Decision Making, August 10, 1994.
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Most pesticide formulations such as dry flowables, emul-
sifiable concentrates, and wettable powders are designed 

to be diluted with water as the carrier. A water pH higher than 
7 can cause some pesticides to undergo degradation or chemical 
breakdown, a process known as hydrolysis. In general, insecti-
cides are much more susceptible to hydrolysis than are fungicides, 
herbicides, defoliants, or growth regulators. Organophosphate 
and carbamate insecticides are more susceptible than chlorinated 
hydrocarbon insecticides. Some pyrethroids exhibit susceptibility 
to hydrolysis.
Tables reporting the pH of water sources across the U.S. list only 
a few states that have water with a pH below 7. The remainder all 
have sources with varying degrees of alkalinity. Both surface and 
ground water supplies usually contain sufficient natural alkalinity 
to produce pH levels between 7 and 9.
Some pesticides hydrolyze very rapidly. The hydrolysis rate can be 
rapid in a pH range of 8 to 9. For every pH point increase, the rate 
of hydrolysis will increase by a factor of about 10. The severity of 
losses due to alkaline hydrolysis is governed by the degree of water 
alkalinity, the susceptibility of a pesticide, the amount of time a pes-
ticide is in contact with water, and the temperature of the mixture.
The solution to the problem is to lower the pH of water to the op-
timum range of 4 to 7 before mixing it with a pesticide. Do this by 
adding the recommended rate of a buffering or acidifying agent. 
The buffering effect starts from the time of mixing in the tank 
and continues until the water has evaporated from a spray droplet 
lying on a leaf. Buffering does not affect the residual activity of 
a pesticide. Some materials, such as fixed copper fungicides like 
basic copper sulfate, copper oxide, and Bordeaux mixtures, should 
not be buffered because an acid solution may cause the metals to 
solubilize and produce a phytotoxic effect when sprayed on plants. 
Products used to acidify tank solutions may be acidifying agents 
used alone or in combination with surfactants or fertilizers.
A pH meter is the most satisfactory and accurate method of 
determining the pH of water. The use of test papers such as litmus 
paper can be unreliable and can be as much as 2 pH points in 
error. There are available liquid color indicators (example: Bromo-
thymol Blue) that can indicate pH to within a half point. Water 
sources, both surface and ground, can and do change in pH with 
the passage of time. A change in pH is usually toward a more 
alkaline condition.
In summary, know the pH of water that is to be used with pesti-
cides and the susceptibility of the pesticides to hydrolysis. Do not 
mix pesticides until just prior to the time of application. Mix only 
quantities that can be used within the shortest time possible. If con-
ditions dictate, adjust the pH of the water to an optimum level.

Effect of 
Water pH on 
the Chemical 
Stability of 
Pesticides
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Common Name Trade Name Half-Life* at Different pH values**
acephate Orthene pH5 = 40 days, pH7 = 46 days, pH9 = 16 days

azinphos-methyl Guthion pH5 = 17 days, pH7 = 10 days, pH9 = 12 hours

bendiocarb Ficam, Turcam pH7 = 4 days, pH9 = 45 minutes

captan Orthocide pH7 = 8 hours, pH8 = 10 minutes, pH10 = 2 minutes

carbaryl Sevin pH7 = 24 days, pH8 = 3 days, pH9 - 1 day

carbofuran Furdan pH7 = 40 days, pH8 = 5 days, pH9 = 3 days

chlorothalonil Bravo, Daconil Stable below pH7, pH9 = 38 days

chlorpyridos Dursban, Lorsban pH7 = 35 days, pH8 = 22 days, pH10 = 7 days

diazinon Knox-Out, D.Z.N. pH5 = 14 days, pH7 = 70 days, pH9 = 90 days

dimethoate Cygon, Dimate pH4 = 21 hours, pH6 = 12 hours, pH9 = 1 hours

disulfoton Di-system pH5 = 60 hours, pH6 = 32 hours, pH9 = 7 hours

malathion Cythion, Fyfanon pH7 = 3 days, pH8 = 10 hours, pH10 = 2 hours

methomyl Lannate pH6 = 54 weeks, pH7 = 38 weeks, pH8 = 20 weeks

photmet Imidan pH7 = 12 hours, pH8 = 4 hours, pH10 = 1 minute

propargite Omite, Comite pH3 = 17 days, pH6 = 331 days, pH9 = 1 day

tricholoran Dylox pH6 = 4 days, pH7 = 6 hours, pH8 = 1 hour

*Half-life is the period of time it takes for one-half of the amount of pesticide in water to degrade. Each half-
life that passes reduces the amount of pesticide present in water by one-half, i.e. 1 to ½ to ¼ to 1/8 to 1/16, etc.
** These values are generalized estimates and reflect trends, but half-life periods may vary considerably. Hydro-
lysis depends on other factors besides the pH of a solution including temperature, formulation, and other pesti-
cides and adjutants that are in a spray tank. 
Source: Loveland Industries, Inc. 11/91 (Wilbur-Ellis 5/93)
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Protecting endangered and threatened species and restoring 
them to a secure status in the wild is the primary objective 

of the endangered species program of the U.S. Fish and Wildlife 
Service, an agency of the Department of the Interior. Responsi-
bilities of the endangered species program include:
1. Listing, reclassifying, and delisting species under the Endan-

gered Species Act;
2. Providing biological opinions to federal agencies on their 

activities that may affect listed species;
3. Overseeing recovery activities for listed species;
4. Providing for the protection of important habitat; and
5. Providing grants to states to assist with their endangered 

species conservation efforts.
Current list and status of endangered species in Wyoming can be 
found at www.fws.gov/wyominges/pages/species/species_endan-
gered.html 

Endangered 
Species 

Protection 
Program
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6 Other 
Application 
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Aerial application of seeds, fertilizers, and pesticides play an 
important role in agriculture. The value of aerial application, 

however, is often lost on the general public. To many, aerial spraying 
symbolizes a public health risk and a source of concern, especially in 
areas where farms and ranches border suburban homes. Consider-
ation of environmental protection and relationships with neighbors 
can often play an important role in minimizing possible concerns.

Planning
The following are considerations when working with aerial 
applicators:

Draw a map
Identify the fields to be treated and any crucial areas to avoid. 
Keep the map simple and easy to read during flight, with boundary 
landmarks clearly identified. Review the map with the pilot and 
carefully identify:
• Hazards to flight such as power lines, antennas, or wire fences
• Ponds, creeks, streams, or wetlands
• Sensitive or organically grown crops
• Beehives
• Sinkholes
• Buildings or neighbors close to fields that are being sprayed

Notify neighbors
Let neighbors know that an aerial applicator will be spraying. Give 
them as much notice as possible, especially if they keep beehives, 
have fieldworkers near the application site, or grow sensitive or 
organic crops. Be prepared to tell them what chemical the appli-
cator will be spraying, its characteristics, and why the treatment is 
important. Check with a pesticide dealer or sales representative for 
this information. Good public relations can be as simple as a hand-
shake or a phone call. Long before an aerial application is needed, 
let neighbors know that safety and environmental protection is a 
priority. Show them field maps and plants. They will be much more 
comfortable with an aircraft working nearby if they know someone 
who is knowledgeable is in charge of the operation.

Work closely with the pilot
Professional pilots are experts at interpreting the effects of chang-
ing weather conditions on operational plans of each job. Be sure 
to discuss this with the pilot and establish whose responsibility it 
is for making decisions on whether or not to spray. When hiring 
an aerial applicator, be sure to clarify who will rinse and dispose 
of empty containers, who will post reentry signs where required, 
where mixing/loading and plane rinse-out will occur, and who has 
responsibility for errors or misapplication.

Working 
with Aerial 
Applicators
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This bulletin is one of two covering chemigation. Compan-
ion bulletin B-1024 is titled “Chemigation Practices for 

Wyoming.” Irrigation systems today are being used not only to 
apply water to crops, but also fertilizers, herbicides, insecticides, 
fungicides, nematicides, and plant growth regulators (PGR). The 
process of applying chemicals to crops through irrigation water 
has been termed chemigation
The purpose of this bulletin is to provide information needed 
to chemigate safely and effectively. It is intended to supplement 
operator’s manuals for irrigation and chemical injection systems. 
This bulletin will focus on equipment and calibration procedures 
for center pivot sprinkler systems. 

Chemigation Equipment
A correctly engineered chemigation system has the following 
components: 
• Irrigation pumping plant
• Chemical injection pump
• Chemical storage tank with agitator
• Calibration devices
• Backflow-prevention system
• Related safety equipment
Chemical pollution of ground water or surface water can occur 
if: 1) water backflows through the chemical injection system and 
overflows the chemical supply tank; 2) mechanical or electrical 
failure causes the irrigation pumping plant to shut down, which 
allows a portion of the water and chemical mixture to flow direc-
tion into the irrigation water supply; 3) over-application occurs 
due to improperly calibrated equipment; or 4) leaking valves, 
casings, pipelines, and manifolds are used. The second situation is 
the most serious. If the chemical injection equipment continues 
to operate after the irrigation pumping shuts off, the remaining 
chemical solution could be pumped into the irrigation pipeline. 
This may allow it to flow directly into the water source or onto 
the ground and then into groundwater. 
The chemigation safety equipment required by the Environ-
mental Protection Agency (EPA) Label Improvement Program 
(LIP) is the minimum required in every state. States may require 
more equipment than the EPA lists in its LIP, but never less. 
Wyoming currently has no requirements concerning chemiga-
tion equipment. Since the EPA published its first list of required 
safety equipment under the LIP, newer and more up-to-date 
equipment has been developed. The EPA has published updated 
to the original list of approved safety equipment. Original devices 
and approved alternative are given below. Figure 1 and 2 illustrate 
minimum requirements for anti-pollution devices, and arrange-

Chemigation
Equipment 

and 
Calibration 
Procedures

B.1023
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ments of chemigation equipment for engine-driven 
and motor-driven setups, respectively. Contact the 
EPA, Region 8 Office, to get information on the 
most up-to-date regulations and approved safety 
equipment (see Further Information). The following 
list is current as of January 1995. 

List of Alternative EPA-
Approved   Chemigation Safety 
Equipment
ORIGINAL DEVICE
Functional, normally closed, solenoid-operated valve 
located on the intake side of the injection pump.
Alternative Device 1
Functional spring-loaded check valve with a min-
imum of 10 pounds per square inch (psi) cracking 
pressure. The valve must prevent irrigation water 
under operating pressure from entering the pesticide 
injection line and must prevent leakage from the 
pesticide supply tank on system shutdown. This valve 
must be constructed of pesticide-resistant materi-
als [Note: this single device can substitute for both the 
solenoid-operated valve and the functional, automatic, 
quick-closing valve in the pesticide injection line.]
Alternative Device 2
Functional, normally closed, hydraulically operated 
check valve. The control line must be connected to 
the main water line so that the valve opens only when 
the main water line is adequately pressurized. This 
valve must prevent leakage from the pesticide supply 
tank on system shutdown. The valve must be con-
structed of pesticide-resistant materials. 
Alternative Device 3
Functional vacuum-relief valve located in the pesti-
cide injection line between the positive displacement 
pesticide injection pump and the check valve. This 
alternative is appropriate for only those chemigation 
systems using a positive displacement pesticide injec-
tion pump and is not for use with venturi injection 
systems. This valve must be elevated at least 12 inches 
above the highest fluid level in the pesticide supply 
tank and must be the highest point in the injection 
line. The valve must open at 6 inches water vacuum or 
less and must be spring-loaded or otherwise con-
structed so that it does not leak on closing. It must 

prevent leakage from the pesticide supply tank on 
system shutdown. The valve must be constructed of 
pesticide-resistant materials.
ORIGINAL DEVICE
 
Functional main water line check valve and main 
water line low pressure drain. 
Alternative Device 1
Gooseneck pipe loop located in the main water line 
immediately downstream of the irrigation water 
pump. The bottom side of the pipe at the loop apex 
must be at least 24 inches above the highest sprinkler 
or other type of water-emitting device. The loop must 
contain either a vacuum relief or combination air and 
vacuum relief valve at the apex of the pipe loop. The 
pesticide injection port must be located downstream 
of the apex of the pipe loop and at least 6 inches 
below the bottom of the pipe at the loop apex. 
Alternative Device 2 – Pumping over the hill
The pipe laid in the crest of the hill is downstream 
of the irrigation water pump. At the crest of the hill, 
the pipe must contain either a vacuum relief valve or 
combination air and vacuum relief valve. The bottom 
of the pipe in the crest of the hill must be at least 24 
inches above the highest sprinkler or other type of 
emitting device, and the chemical injection port shall 
be located downstream of the crest of the hill and at 
least 6 inches below the bottom side of the pipe at 
the crest of the hill. 
Alternative Device 3 – Pumping down the hill
The field is downstream of the irrigation water 
source. A vacuum relief valve or combination air and 
vacuum relief valve is upstream of the injection of the 
chemical. The inlet pipe must be at least 24 inches 
above the highest sprinkler or other type of emitting 
device and the chemical injection port shall be locat-
ed downstream of the inlet pipe and at least 6 inches 
below the bottom side of the inlet pipe. 
Alternative Device 4 – Artesian Well
A free-flowing artesian well with a shut-off pressure 
greater than zero. A pressure gauge is placed at the 
wellhead. 
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Alternative Device 5 – Injection at the Pivot Point
The volume of the mail line is greater than the vol-
ume of the lateral and riser of the pivot. The mail line 
is sloped downhill with the base of the pivot riser at 
least 24 inches below the bottom of the inlet pipe. 
Injection is done at the pivot riser. A vacuum relief or 
combination air and vacuum relief valve is upstream 
of the injection of the chemical. 

ORIGINAL DEVICE
Positive displacement pesticide injection pump. 
Alternative Device 1
Venturi systems, including those inserted directly 
into the main water line, those installed in a bypass 
system, and those bypass systems boosted with an 
auxiliary water pump. Booster or auxiliary water 
pumps must be connected with the system interlock 
so that they are automatically shut off when the main 
line irrigation pump stops, or in cases where there is 
no main line irrigation pump, when the water pres-
sure decreases to the point where pesticide distribu-
tion is adversely affected. Venturi systems must be 
constructed of pesticide-resistant materials. The line 
from the pesticide supply tank to the venturi must 
contain a functional, automatic, quick-closing check 
valve to prevent the flow of liquid back toward the 
pesticide supply tank. This valve must be located 
immediately adjacent to the venturi pesticide inlet. 
This same supply line must also contain either a 
functional, normally closed, solenoid-operated valve 
connected to the system interlock or a functional, 
normally closed, hydraulically operated valve that 
opens when the main water line is adequately pres-
surized. In bypass systems, as an option to placing 
both valves in the line from the pesticide supply tank, 
the check valve may be installed in the bypass imme-
diately upstream of the venturi water inlet and either 
the normally closed solenoid or hydraulically operat-
ed valve may be installed downstream of the venturi 
water outlet. 

ORIGINAL DEVICE
Vacuum relief valve. 
Alternative Device 1
Combination air and vacuum relief valve. 

Backflow-prevention Devices
The EPALIP specifies a combination backflow-pre-
vention assembly. This combined assembly consists 
of an irrigation pipeline check valve, an air/vacuum 
relief valve, an inspection port, and a low-pressure 
drain. 
The combined assembly is required to: 
• Prevent water from flowing back into the water 

source, 
• Drain minor leakage past the check valve, and 

away from the water source
• Break siphoning action, and
• Allow easy inspection for proper operation of the 

check valve. 
The irrigation pipeline check valve prevents chem-
icals from going into the well if the irrigation pump 
inadvertently stops. The air/vacuum relief valve pre-
vents a vacuum from being formed that could draw 
chemicals through the check valve. The check valve 
must have positive closing action (spring-loaded) 
and a watertight seal. It should be easy to repair and 
maintain. It should not have metal-to-metal seals. 
Installation fittings should allow for easy removal for 
maintenance and repair. 
The inspection port should be located between 
the mainline check valve and the pump discharge; 
it should be at least 4 inches in diameter. This will 
enable visual inspection of the check valve. The check 
valve should be inspected at least once a year. 
Small amounts of chemicals that may leak by the 
check valve are disposed of through the low-pressure 
drain. The automatic low-pressure drain should be 
located on the bottom side of the pipeline directly 
under the inspection port. Some type of cup or dam 
must be incorporated into the drain valve to intercept 
minor leakage from the check valve. The flow of the 
discharge from the drain must be directed a mini-
mum of 20 feet away from the well or water source. 
This distance may need to be increased, especially in 
sandy or gravelly soils. It may be possible to incorpo-
rate a container to catch the fluid that drains out the 
low-pressure drain. 
If a centrifugal pump is used in the irrigation system 
and it must be kept primed for automatic operation, 
a second check valve must be used upstream from the 
backflow-prevention assembly. 
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Existing irrigation backflow valves may not be suit-
able for chemigation, especially if the irrigation 
system pumps water at high pressure. This means 
the valve is probably a slow-closing type designed to 
protect pumps and pipelines from pressure surges. If 
the irrigation system has an especially large pumping 
installation, smaller chemigation valves placed near 
fields being chemigated will be better than a single 
backflow valve. 

Interlocks 
The power supply of the injection and irrigation 
pumps must be interlocked. When properly inter-
locked, the low-pressure cut-off will stop the injec-
tion pump should the irrigation pump’s power fail. 
Example interlocks for internal combustion engines 
(figure 1) and electric motors (figure 2) are shown. 
When using an internal combustion engine, the 
chemical injection device can be powered by belting 
to the drive shaft or an accessory pulley of the en-
gine (figure 1). The injection equipment can also be 
operated off the engine electrical system (12 VDC) 
or off the power source of the sprinkler system drive. 
However it is connected, it is imperative that if the 
irrigation water supply stops, the chemical injection 
also stops. 
Some agricultural chemicals may be flammable. In 
such cases, explosion-proof electric motors and wir-
ing must be used, a separation distance maintained, 
or the chemical diluted. Wiring must conform to 
all requirements specified in the National Electrical 
Code for hazardous area applications. Check chemi-
cal labels for specific requirements. 

Chemical Injection Line Check 
Valve
An anti-backflow chemical injection line check 
valve prevents water from flowing backward into the 
chemical tank should the injection pump fail. The 10 
PSI spring prevents gravity flow of the chemical into 
the irrigation pipeline when both the injection pump 
and irrigation pump are shut down. It should be con-
structed of chemically resistant materials. 

Chemical Suction Line Valve
The normally closed solenoid valves, or other alter-
natives, further ensure that no water will flow into 
the chemical tank and that no chemical will leave the 
tank unless it is pumped. This valve provides positive 
shutoff on the chemical injection line. Power inter-
locks ensure that all other power will be shut down 
should any equipment fail, including the center pivot. 

Extra Protection 
The following safety items are not required, but they 
afford extra protection when operating a chemigation 
system: 
1. A chemical suction line strainer prevents clogging

or fouling of the injection pump, check valve, or
other equipment.

2. Installing a valve upstream of the backflow-pre-
vention assembly provides a clean water source.

3. A clear calibration tube installed on the outlet
side of the injection device allows for checking
injection rates.

Supply Tank
The tank should be constructed of noncorrosive 
materials such as stainless steel, fiberglass, nylon, 
or polyethylene. Agitation in the chemical tank 
is required when wettable powders, dry flowables, 
flowables, tank mixes, or any other suspended formu-
lations are used. Hydraulic agitation may be sufficient 
for some soluble chemicals, while mechanical agita-
tion may be necessary for other types of chemicals. 
Refer to labels for specific instructions. The tanks 
should be totally self-emptying, such as those with 
conical bottoms on the tanks. 

Hoses, Clamps, and Fittings
Any hoses, gaskets, seals, or other fittings that come 
in contact with the chemical, from the strainer to the 
point of injection on the irrigation pipeline, should 
be made of chemically resistant materials such as 
polyethylene, polypropylene, EPDM, EVA, Teflon, 
Hypalon, or Viton. They should also be designed to 
handle the pressure generated by the chemical injec-
tion device. They should also be inspected regularly 
and replaced at the first sign of wear or deterioration. 
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Types of Pumps Available
Injection Pumps 
The chemical injection pump is the heart of any 
chemigation system. Within the minimum to max-
imum pump operating range, a delivery accuracy 
of plus or minus 1 percent is desirable. The pump 
should be easily adjusted for different injection rates 
and mechanically rugged with internal and external 
components made of acceptable noncorrosive materi-
als. A variety of injection pumps is available, but the 
type types normally used on center pivot systems are 
diaphragm and piston pumps. A venturi unit can be 
used but is not recommended. 
The injection pump capacity should be consistent 
with application rates of the chemicals that will be 
applied by chemigation. Chemical application rates 
can range from 1 pint/acre for some insecticides to 
more than 30 gallons/acre for liquid fertilizer solu-
tions. Consequently, pump injection rates may need 
to range from as low as 2 gallons/hour to more than 
400 gallons/hour. No single pump can do all jobs. 
Most pumps are graduated in units or percentages 
that represent the amount of liquid pumped at a 
particular setting. However, these settings may be less 
than exact. 
Avoid operating a pump at its maximum output or 
near its minimum output. Such usage can damage the 
pump and/or result in inaccurate pumping rates. Pis-
ton pumps in particular lose suction capabilities pro-
portionally as stroke length of the piston is reduced 
for pumping smaller amounts. It is most efficient and 
consistent to operate within the broad middle capaci-
ty of each pump. 

Diaphragm pumps
Diaphragm pumps have been used in the chemical 
industry for many years but have only been actively 
marketed for chemigation during the last few years. 
Although most diaphragm pumps are more expensive 
than piston or venturi units, they have several distinct 
advantages over other injection units: 
• They have a small number of moving compo-

nents. 
• A very limited area of the components is exposed 

to the chemical being injected. This greatly reduc-
es the potential for corrosion, wear, and leakage 

compared to piston pumps. Consequently, this 
greatly reduces potential maintenance costs and 
the potential for the human and environmental 
safety risks caused by leaks. 

• The design of diaphragm pumps makes it easy to 
adjust the injection rate while the pump is oper-
ating. For most of these pumps, the injection rate 
is changed by simply turning a micrometer-type 
adjustment knob. 

In general, diaphragm types are the best all-around 
pumps to use for injecting chemicals through irriga-
tion systems. 

Piston pumps
The earliest available and actively marketed injec-
tion equipment for agricultural chemicals was piston 
pumps. Both single and dual piston units are available 
in a wide range of capacities. Their main advantage is 
that they can inject at a constant rate against fluc-
tuating pressure in an irrigation system. However, 
these types of pumps commonly have two important 
disadvantages for chemigation: 
• Piston pumps are subject to accelerated wear of 

piston seals. Related to this is the potential for 
increased human and environmental safety risks 
from resultant leakage and increased maintenance 
costs. 

• Calibration of most piston pumps is relative-
ly time-consuming. Altering the injection rate 
requires that the pump be stopped and the stroke 
length adjusted mechanically. The pump must 
then be restarted and the injection rate checked. 
Several repetitions of this cycle normally are 
needed to accurately calibrate a piston pump. 
Some newer piston type pumps can be adjusted 
while operating. 

Piston pumps are most commonly used to apply 
fertilizers where relatively high injection rates are 
needed. 

Venturi units
Venturi chemical injection units or “pumps” operate 
by generating a differential pressure or vacuum across 
a venturi device. This draws the chemical into the 
irrigation system. They are generally not recommended 
for use on moving irrigation systems.
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The differential pressure is controlled by either: 
• A pressure-reducing valve installed in the main

line of the irrigation system in parallel with the
venturi injection device, or

• A small auxiliary pump (i.e., centrifugal) installed
in series with the venturi device with both the
auxiliary pump and the venturi device connected
in parallel with the irrigation system mainline.

The primary advantage of venturi injection units is 
their relatively low costs. A major disadvantage of 
venturi units is the dependence of chemical injec-
tion rate upon the available differential pressure. For 
venturi to be EPA-approved alternative to positive 
displacement pumps, some additional fittings are 
required: 
1. The line from the pesticide supply tank to the

venturi must contain an automatic, quick-closing
check valve to prevent the flow of liquid back
toward the pesticide supply tank.

2. The valve must be located next to the venturi
pesticide inlet.

3. The main supply line must also contain either a
normally closed, solenoid-operated valve connect-
ed to the system interlock or an approved alterna-
tive device.

4. In bypass systems, an alternative to placing both
valves in the line from the pesticide supply tank
is to place a check valve in the bypass line imme-
diately upstream of the venturi water inlet and
either a normally closed solenoid or hydraulically
operated valve immediately downstream of the
venturi water outlet.

5. Booster or auxiliary water pumps must be con-
structed of materials resistant to pesticides.

Because the rate of chemical injection is directly 
dependent upon the differential pressure, any varia-
tion in the differential pressure from the calibrated 
pressure will significantly alter the rate of chemical 
injection. Variation in flow rate can cause the pressure 
to vary. Thus, obtaining accurate and consistent rates 
of chemical injection with a venturi device may be 
difficult. 

Calibration Procedures
Equipment calibration is extremely important in 
chemigation. Until you calibrate, it is impossible to 
determine the amount of chemical being applied. 
Apply too little, and you may not achieve the desired 
results; apply too much, and you waste money and 
potentially damage the crop and environment. The 
objective is to apply the desired amount of chemical 
(equal to or less than the amount specified on the 
product label). 
Calibrating chemigation equipment is relatively 
simple, but requires time, equipment, and accurate 
calculations. Always calibrate the irritation system and 
injection pump yourself rather than relying on data 
furnished by the manufacturer.  The manufacturer’s 
suggestions can eliminate the need for much trial and 
error, but you still needed to determine the exact irri-
gation water output and injection pump setting. This 
is because conditions at your work site will not be the 
same as at the factory. 

Measuring Equipment 
Measuring equipment includes: a stop watch, a steel 
measuring tape (preferably at least 100 feet), a pocket 
calculator, and marking or plot flags large enough to 
be seen easily at a distance. 

Calibration Equipment
Calibration tube
A calibration tube should be located in the line 
between the supply tank and the chemical injection 
pump. It is used to measure output of the injection 
unit during the calibration process. It should be 
clear, resistant to breakage, and graduated in units of 
volume (pints, ounces, milliliters, etc.). Calibration 
tubes must be large enough to hold enough chemical 
to be injected over a period of five minutes the time it 
takes to calibrate.
Although not nearly as accurate as a calibration tube, 
a pressure relief/regulating valve also can be used for 
calibration. This valve can be used for “rough” calibra-
tions of pump output by installing it on the end of 
the injection/meeting pump output hose, setting the 
pressure equal to the irrigation line pressure at the 
point of injection, and directing the output volume 
into a measuring can for a specific time period. This 
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method is superior to open discharge pumping into 
a catch basin because pressure is maintained against 
the pump. 
Calibration involves five basic steps: 
1. Determine the area in acres to be irrigated
2. Determine the amount of materials desired per 

acre
3. Determine the total amount of material required 

(step 1 x step 2) 
4. Determine the time (in hours) that injection will 

take
5. Determine the injection rate in gallons per hour 

(step 3/step 4) 

Calibrating the center pivot 
irrigation/chemigation system 
The calibration process is based on the given mea-
surement of the irrigation system (length, end gun 
wetting area, etc.), some common mathematical con-
stants and conversions, and the desired rate of chemi-
cal injection. The following calculation must be made: 
A) area irrigated, B) amount of chemical required, 
C) travel speed, D) revolution time, and E) chemical 
application rate. The following example will illustrate 
the procedure. 
A. Area irrigated: The area irrigated must be calcu-

lated with one of several possible formulas. The 
degree of difficulty in making this calculation 
depends on the configuration of the field. The 
simplest case would be a complete circle without 
intermittent end guns or corner water systems. 
The calculation is: 
   Area of the circle in acres =  ____pi x r2 _
                           43,560 sq. ft. per acre
Where r = the wetted radius (length of pivot plus 
effective throw of end gun) and pi = 3.1416. 
Example:
Assume
R = 1,300 ft.: 
Area = 3.1416 x (1,300 x 1,300) = 122 acres
               43,560
The area irrigated becomes increasingly more 
complex with partial circles, circles with inter-

mittent end guns, and other configurations. In 
many situations, it may be wise to leave the end 
gun turned off because the water pattern is easily 
distorted by wind. If an end gun shutoff fails, it 
may result in an off-target application. 

B.  Amount of chemical required: 
Chemical required = Acres irrigated x chemical 
application rate
Example: 
Assume 1 qt. chemical is required/acre:
122 acres x 1 qt chemical/acre = 122 qts. (30.5 
gallons)
Needed to treat the entire field.

C. Travel speed:  
For moving systems, travel speed is one of the 
most important measurements. When calculating 
the irrigation system speed, the system should 
be running “wet” and at the speed and pressure 
that will be used while chemigating. Always 
recalibrate when changing speed settings. Avoid 
determining pivot speed at one percentage setting 
and mathematically calculating the pivot speeds 
for other settings, other than to obtain a “rough” 
figure. Using a stop watch, the proportion of one 
minute that the end tower is actually moving can 
be checked against the percentage timer in the 
pivot control panel. 
Two measurements, time and distance, are re-
quired to calculate the rotational speed of the 
pivot. They can be taken in two ways: 
1. Record the time necessary for the outer pivot 

tower to travel a premeasured distance (usual-
ly a minimum of 50 feet). 

2. Measure the distance traveled by the outer 
pivot tower in a preselected time (usually a 
minimum of 10 minutes. 

The end result of either method is rotational 
speed in feet/minute. Be aware that a measure-
ment error of only a few feet or a few minutes can 
create a significant error in the entire calibration 
process. If the percentage timer is set at less than 
100 percent when determining pivot speed, make 
sure the start and stop measurements are taken 
at the same point in the move/stop cycle. (This 
is not a concern with some oil hydraulic pivots 
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where the end tower moves continuously.) If the 
terrain is rolling, check rotational speed at several 
locations in the field and calculate the average 
value. It may also be wise to verify rotational 
speed several times throughout the season to 
account for differences in wheel track resistances 
due to cover, soil compaction, track depth, etc. 

Example
Assume the measured distance per 10 minutes = 
65 ft.: 
Travel speed = 65 ft = 6.5 ft/min
                      10 min

D.  Revolution time:
Circumference of the last wheel track and rota-
tional speed of pivot are the two measurements 
needed to calculate revolution time. Circumfer-
ence is calculated by the formula: 
Circumference – 2 x pi x r
Where r = the distance in feet from the pivot 
point to outer wheel track and where pi = 3.1416. 
Example: 
Assume r = 1,300 ft. 
Circumference = 2 x 3.1416 x 1,300 = 8168 ft. 
Even though the owner’s manual accompanying 
the irrigation system might list the system length, 
the length required for this calculation is from the 
pivot point to last wheel track (it does not include 
the overhang). It is a good idea to correctly mea-
sure this distance once and permanently record it 
in the control panel. 
Revolution time is calculated by dividing the 
circumference in feet by rate of travel in feet per 
minute. 
Revolution time = Circumference (feet)
            Travel  speed (Ft/min)
Revolution time = 8,167 ft/6.5 ft/min = 1,257 
min. per rev. 
To convert the revolution time to hours divides 
the above answer by 60. 
Example:
1,257 min = 21 hours per revolution 
60 min/hr

E.  Chemical application rate: 
The application rate is the amount of formulated 
material needed to treat the field (step b) divided 
by the revolution time in hours (step D).
Chemical application rate [gallons per hour 
(gph)] = total material needed (gallons) hrs/revo-
lution
Example
Chemical application rate = 30.5 gal= 1.45
                  21 hrs
Determining these amounts in gallons per hour 
(gph) is necessary because most commercially 
available pumps are rated in gph. Knowing the 
injection pump capacity in relation to the deliv-
ery rate needed can help you establish an initial 
pump setting. However, be aware that book 
output values of pumps are normally measured at 
the factory based on a drive shaft speed of 1,725 
revolutions per minute (rpm). Any variance in 
this shaft speed will alter the pump output. When 
the injection pump is belt-driven from the engine 
drive shaft, a tachometer is helpful. 
Pump wear will also alter output. Fine tuning 
should be accomplished using a calibration tube 
placed on the suction side of the injection pump. 
Chemicals vary in viscosity and density. Always 
make the final calibration with the material to 
be injected and at the operational pressure of the 
irrigation system. If the volume is small, as with 
an insecticide, and the calibration tube is mea-
sured in milliliters or ounces, gph can be convert-
ed to milliliters per minute by multiplying gph by 
63.07 or can be converted to ounces per minute 
by multiplying gph by 2.133. 
1. If calibration tube is in milliliters, 1.45 gph x 

63.07 = 91.4 ml/minute. 
2. If calibration tube is in ounces, 1.45 gph x 

2.133 = 3.1 oz/minute
This amount of chemical, in milliliters per minute 
or ounces per minute, is the working factor to cal-
ibrate the injection pump. Using the calibration 
tube, make coarse adjustments on one-minute 
time checks. Make a final check over an extended 
time period (at least five minutes). For an initial 
injection pump setting, the desired injection rate 
is divided by to pump capacity to give a percent 
setting. 



                117

Example
Required injection rate is 1.45 gph and pump is 
rated at 4 gph max. 
Injection rate, % of capacity  =  
1.45 gph  x 100  =  36.2%
4.00 gph
Thus 36 percent is the suggested first setting for 
the initial calibration attempt. 

For Further Information 
1. UWCES Bulletin B-1024 Chemigation Practices 

for Wyoming
2. Local Weed and Pest District
3. Local university extension offices
4. Wyoming Department of Environmental Quali-

ty/Water Quality Division
5. Local conservation districts
6. Natural Resources Conservation Service
7. Wyoming Chemigation Manual for Private and 

Commercial Pesticide Applicator Certification, 
UWCES, Department of Plant, Soil, and Insect 
Sciences

8. Environmental Protection Agency (EPA) Region 
8 Office, Denver, Colorado 1-800-227-8917
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B.1024

This bulletin is one of two covering the subject of chemi-
gation. Companion bulletin B-1023 covers chemigation 

equipment and calibration procedures. It should be noted the 
following management practices are not official Wyoming Best 
Management Practices (BMP). These have yet to be developed 
and approved by the Wyoming Department of Environmental 
Quality’s (WDEQ) Nonpoint Source Task Force (NPSTF).
Irrigation systems today are being used not only to apply water 
to crops, but also fertilizers, insecticides, herbicides, fungicides, 
nematicides, and plant growth regulators (PGR). The process of 
applying chemicals to crops through irrigation water has been 
termed chemigation. 
The purpose of this bulletin is to provide information needed to 
chemigate safely and effectively. Its intent is to supplement oper-
ator’s manuals for irrigation and chemical injection systems. This 
bulletin will focus on procedures for center-pivot sprinkle systems. 
Center-pivot sprinkler systems and self-propelled linear systems 
lend themselves well to chemigation. When correctly designed, 
calibrated, and operated, they allow for a high level of uniformity 
and precision in the application of water and chemicals to crops. 

Regulatory Concerns
State Law and Regulations
Wyoming currently has no laws governing application of chem-
icals through irrigation water. However, groundwater wells used 
for chemigation may need to be permitted in the near future 
under the Wyoming Environmental Quality Act. Be certain you 
are in full compliance with all applicable rules and regulations by 
checking periodically with the WDEQ, which monitors the use 
of agricultural chemicals, the Wyoming Department of Agricul-
ture (WDA), and your local county extension office.
In accordance with paragraph 35-11-301 of the Wyoming Envi-
ronmental Quality Act: 
No person, except when authorized by a WDEQ permit issued 
pursuant to the provisions of [this] act, shall:
i. Cause, threaten, or allow the discharge of any pollution into 

the waters of the state;
ii. Alter the physical, chemical, radiological, biological, or bacte-

riological, properties of any waters of the state; 
iii. Construct, install, modify, or operate any… system or… facility 

capable of causing or contributing to pollution. 
At this time, WDEQ does not have a formal rule developed to 
issue a permit for the construction and operation of chemiga-
tion wells. WDEQ anticipates development of a chemigation 
permitting rule in mid- to late-1995. The intent of this rule will 

Chemigation 
Practices 

for Wyoming
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be to prevent pollution of groundwater and surface 
water by ensuring that all new chemigation wells 
are designed, constructed, and operated according to 
minimum standards and specifications. 
As a minimum, all of the anti-pollution devices iden-
tified in companion bulletin B-1023 will be required 
because U.S. Environmental Protection Agency 
(EPA) regulations will always be minimum design 
standards. Wyoming may require more controls and 
devices. It is likely that an operation and maintenance 
manual, describing a plan and schedule to inspect and 
maintain these devices to ensure proper operation, 
will also be required for a permit. 
Until WDEQ/WQD develops its own regulations, 
producers in Wyoming must follow all rules and 
regulations of the EPA. Under the EPA Label Im-
provement Program (LIP), certain chemigation safety 
equipment is required. Some alternative equipment 
has been approved for use by the EPA. Refer to bul-
letin B-1023 for a complete listing of the necessary 
equipment. A brief summary of federal laws follows. 

Federal Laws and Regulations
Federal Insecticides, Fungicide, and  
Rodenticide Act
All pesticide applications, including those made 
through an irrigation system, are subject to provisions 
of the Federal Insecticide, Fungicide, and Rodenti-
cide Act (FIFRA) as amended. FIFRA provisions 
that will affect an applicator include requirements to: 
1. Use pesticides only as directed by the label. 
2. Be a certified pesticide applicator or be supervised 

by a certified applicator if you plan to purchase 
or use any pesticide classified “For Restricted Use 
Only.”

Pesticide Labels
The label of a pesticide (the document affixed to the 
pesticide container along with any supplemental la-
beling that may be provided) constitutes a legal doc-
ument. It has the same force as federal law. Using any 
pesticide in a manner inconsistent with its labeling is 
a violation of FIFRA and can result in legal actions 
against you. Before buying or using any pesticide, it 
is important that you first read completely and fully 
understand the product label. 

A pesticide not intended for chemigation will have 
the following statement on the label: “Do not apply 
this product through any type of irrigation system.”
Under the same law, if a pesticide is allowed to be ap-
plied via chemigation, all of the following statement 
will appear on the product label: 
1. “Apply this product only through [a specific type 

(or types) of irrigation system]. Do not apply 
this product through any other type of irrigation 
system.”

2. “Crop injury, lack of effectiveness, or illegal pesti-
cide residues in the crop can result from non-uni-
form distribution of treated water.”

3. “If you have questions about calibration, contact 
state extension service specialists, equipment 
manufacturers, or other experts.”

4. “Do not connect an irrigation system (including 
greenhouse systems) used for pesticide applica-
tion to a public water system unless the pesticide 
label-prescribed safety devices for public water 
systems are in place.”

5. A person knowledgeable of the chemigation 
system and responsible for its operation, or under 
the supervision of the responsible person, shall 
shut the system down and make necessary adjust-
ments should the need arise.”

FIFRA Exemptions
In general, a producer may apply a pesticide by any 
method not specifically forbidden by the label. The 
site (crop) on which you wish to apply a pesticide 
must appear on the label. It is violation of FIFRA to 
use a pesticide if the crop is not listed on the label. A 
pesticide may be applied against any pest occurring 
on any crop, animal, or site specified on the label un-
less use of the pesticide is limited only to those pests 
specified on the labeling. 
Applying more pesticide than the label specifies also 
violates FIFRA. To be certain you are using the prop-
er rate, it will be necessary to calibrate your chemiga-
tion system. Procedures for doing this are described 
in bulletin B-1023. It is permissible to apply a pes-
ticide at any dosage, concentration, or frequency less 
than that specified on the labeling. 



                121

Federal Water Pollution Control Act
Amendments to the federal Water Pollution Con-
trol Act generally provide to the federal government 
authority only over surface waters. If surface waters 
(streams, rivers, lakes, etc.) are used as an irrigation 
water source, any pollutant discharge (such as pesti-
cides or fertilizers) incident to chemigation opera-
tions may subject the violator to federal prosecution. 
In most states, regulation of pollutant discharges into 
ground water is provided through state programs 
approved under the Water Pollution Control Act. 
Federal Safe Drinking Water Act
There may be cases in which the irrigation well is 
situated in close proximity to the municipal water 
well. Any backflow of water and/or chemical that 
enters an aquifer that is or could be used as a public 
drinking water source is a violation of the Federal 
Safe Drinking Water Act. Laws in some states may 
prohibit chemical injections into irrigation systems if 
the irrigation water is drawn from a well within a giv-
en distance of a public drinking water source. If your 
irrigation system is connected to a public drinking 
water source, special equipment may be required such 
as a reduced-pressure principle backflow prevention 
assembly. 
Resource Conservation and Recovery Act
Disposal of pesticides or pesticide-contaminated 
materials such as containers and rinsate is subject, 
under some conditions, to the requirements of the 
Resource Conservation and Recovery Act. Be sure 
to follow label directions carefully when disposing of 
such materials. 

Advantages of Chemigation
Uniformity of application – With a properly de-
signed sprinkler irrigation system, water and chem-
icals can be uniformly applied, resulting in excellent 
distribution of the water-chemical mixture. 
Precision application – Chemicals can be applied 
where they are needed and in the correct concentra-
tions. 
Incorporation and activation – Materials requiring 
incorporation and water for activation can be applied 
to the desired depth and activated immediately. 
Economics – Applying chemicals through chemiga-
tion is often less expensive than conventional applica-

tion methods. Also, the amount of chemicals needed 
can be reduced. The more chemical treatment an 
operator applies, the more cost-effective chemigation 
becomes. 
Timeliness – Chemicals can still be applied when 
other methods cannot be used due to wetness, exces-
sive wind, applicator availability, or other factors. 
Reduced soil compaction and crop damage—Con-
ventional in-field spray equipment is not needed, 
often resulting in less crop damage and less soil com-
paction from tractor wheels. 
Operator safety – Because the operator is not con-
tinuously in the field during application, there is re-
duced human contact with the chemicals from drift, 
frequent tank fillings, and other exposures. 
Nitrogen fertilizer application - Chemigation allows 
for more frequent and lighter applications of fer-
tilizers. Using proper water management practices, 
chemigating nitrogen fertilizer reduces the potential 
for nitrate leaching into the groundwater. Consider-
able leaching will occur, however, if correct timing or 
irrigation amounts are not used. 
Effectiveness – The effectiveness of fertilizers, herbi-
cides, insecticides, fungicides, nematicides, and PGRs 
when applied through chemigation has been proven 
over several years of research. 

Disadvantages of Chemigation
Potential for ground water and surface water pol-
lution – Ground water pollution can occur in one of 
two ways. Water can backflow through the chemical 
injection system and cause an overflow from the 
chemical supply tank. Or a power failure can occur, 
which would allow the chemical solution to flow 
backward and pollute the well. Both can be avoided if 
proper equipment is incorporated into the pumping 
plant. 
Additional pollution problems – Chemical-laden 
water could drift or run onto non-targeted areas or be 
inadvertently applied to open surface water in a field. 
High management – Chemical application always 
requires the safe use of chemicals, skill in calibration, 
knowledge of the irrigation and chemigation equip-
ment, and an understanding of irrigation scheduling 
concepts. 
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Additional equipment—Proper injection and safety 
devices are essential. Legal equipment requirements 
have been established and must be used. Refer to bul-
letin B-1023 for a complete discussion of equipment 
requirements. 
The most significant risk is potential contamination 
of the irrigation water supply. To minimize risks 
related to chemigation, an irrigation system must 
be properly equipped and operated. Antipollution 
equipment must be added to the system and pro-
cedures must be followed to ensure operator and 
environmental safety as well as desired results of the 
chemical application. Refer to bulletin B-1023. 

Deciding to Chemigate
Because extra equipment is needed to chemigate, 
time should be taken to consider all the possibilities 
before investing. Is irrigation necessary for produc-
tion? Is there already a center pivot system being used 
to irrigate? How often do you/would you chemigate 
each year? Is there a crop being grown that would 
benefit from chemical application of one type or 
another? Is the chemical that is normally used or 
intended for use able to be applied via chemigation? 
Several additional factors also should be considered: 

Cost-effectiveness
If application is made only once a year, chemigation 
may only be cost-effective for chemicals that require 
incorporation. But as application rates increase to two 
or more times per year, chemigation becomes more 
cost-effective. 

Irrigation System Location
Proximity of an irrigation system in relation to oc-
cupied buildings or dwellings, surface water sources, 
neighboring crops and roadways must be carefully 
considered. Person, wild and domestic animal life, 
and other non-target sites must not be endangered. 

Soil Type
Soils can differ considerably over relatively short 
distances. Therefore, it is not uncommon to find dif-
ferent types of soils within a single field. The rate at 
which water and/or agricultural chemical(s) enter the 
soil (infiltration rate) differs according to soil type. It 

follows that variations in soil type will influence irri-
gation system management and chemigation opera-
tions. Consult soil survey maps published by Natural 
Resources Conservation Service (NRCS) (formally 
the Soil Conservation Service) for specific soil char-
acteristics. NRCS and extension personnel can help 
with irrigation management. 

Topography
Topography of the field can substantially affect uni-
formity of application through an irrigation system 
lacking properly regulated sprinklers. Variations in 
terrain along the length of the irrigation system will 
cause differences in pressure at various nozzle outlets. 
This results in uneven water distribution, especially 
with low-pressure systems. Uneven water distribution 
can be corrected by using pressure regulators on each 
individual sprinkler. If distribution variances are not 
corrected, your irrigation system may be unsuitable 
for chemigating. 

Management Practices
Management practices should be employed to main-
tain the existing beneficial uses of water resources and 
to reduce adverse effects and water quality degrada-
tion. 

Center Pivot Systems 
Center pivots have a high instantaneous rate of water 
application. If the infiltration rate of the soil is ex-
ceeded, runoff of chemical-water solution may occur. 
Therefore, the center pivot sprinkler package should 
be selected to minimize runoff potential. Work with 
the irrigation system deal, extension or NRCS, and/
or your local conservation district to select a sprinkler 
package to match the field being irrigated. In many 
situations, the quantity of irrigation water applied 
will be small enough that runoff will not be a major 
concern. 
The amount of water applied by a center pivot during 
one irrigation cycle is determined by the irrigation 
pumping rate and the revolution time of the center 
pivot system. The minimum irrigation amount will be 
applied when the system is operated at the maximum 
rotation speed. Consult your system operator’s manu-
al for specific system information. 
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Equipment Maintenance and 
Inspection 
All irrigation and injection equipment must be kept 
in good working order. In addition, instructions on 
chemical labels must be followed precisely. Most 
chemical accidents result from careless practices or 
lack of knowledge about safe handling of chemicals. 
Time spent taking precautionary safety measures is 
an investment in the health and safety of yourself, 
your family, and others, and in protecting the envi-
ronment. It also helps assure that the desired results 
are achieved. 
Proper equipment maintenance is necessary to ensure 
safe distribution of chemicals. Consequently, all 
hoses, clamps, and fittings must be in good repair. 
Inspect them before each chemigation operation. All 
components that are in contact with chemical, from 
the supply tank to the point of injection on the irri-
gation pipeline, should be constructed of chemically 
resistant materials. 
Periodically monitor the irrigation system and chem-
ical injection equipment to assure proper operation. 
Before chemigating, inspect your equipment to be 
certain the following items are functioning properly: 
• The irrigation system main pipeline check valve 

and vacuum relief valve
• The chemical injection line check valve
• The irrigation system and pumping plant main 

control panel and the chemical injection pump 
safety interlock 

• The low pressure drain
• The injection system including the in-line strainer
• The irrigation pump and power source
• Casings, manifolds, and pipelines are not leaking

Read and comply with product 
label
If you plan to apply a pesticide, always read the prod-
uct label before starting to chemigate and comply 
with all directions given. Be certain that: 
• The product is labeled for application by chemi-

gation
• The crop on which you plan to apply the pesticide 

is listed on the label

• The rate at which the product is applied does not 
exceed the quantity or frequency specified

• All items of safety clothing and equipment speci-
fied are used

• Empty pesticide containers are triple rinsed and 
disposed of as directed

Drive units
High-speed center pivot drive units are desirable 
with some chemicals so that lighter applications of 
water can be made. 

Chemical compatibility
Check compatibility of the chemical with the water 
supply. Avoid chemicals that may form a precipitate 
that could clog nozzles on the system. 

Monitoring 
During any chemical application, periodically mon-
itor the irrigation system and chemical injection 
equipment to be certain both are operating properly. 

Plug first nozzle on center 
pivots
To facilitate monitoring of the chemigation opera-
tion, the main control panel, water pump, chemical 
supply tank, chemical injection pump, and the area 
around them must be kept free of chemical contami-
nation. Plugging the nozzle outlets in the immediate 
area of this equipment will significantly reduce the 
possibility of inadvertent exposure to chemical con-
tamination.

Wind speed 
Wind distorts the irrigation application pattern, 
causing non-uniform distribution. Disruption of the 
sprinkler irrigation pattern is least with continually 
moving systems and greatest with solid-set systems. 
Wind increases evaporation and can increase the loss 
of volatile chemicals. Pesticides and PGRs should 
not be applied in sprinkler irrigation systems if wind 
speed exceeds 10 miles per hour for continually 
moving systems and 7 miles per hour for solid-set 
systems. 
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Calibration 
Accurate calibration of the application system is 
critical. Unless the system is calibrated, there is no 
way to determine whether the amount of chemical 
applied is too much, too little or – by chance – just 
right. Over-application is needlessly expensive. Un-
der-application frequently does not provide the effect 
needed. Refer to bulletin B-1023 for calibration 
procedures. 

Accidental spills 
Pesticide spills must be managed according to 
WDEQ/WQD Chapter IV, Section 4, rules and 
regulations. Regardless of the size of a chemical spill, 
take steps to avoid personal contamination and to 
keep the potential spill damage to a minimum. Do 
not let children or other people near the spill area. 
Do not let the chemical (especially pesticides) get on 
your skin, clothing, or shoes. 
Confine the spill if possible. If it starts to spread, dike 
it with soil or sand. Avoid letting the chemical flow 
away from the spill site into any surface water source. 
Special precautions, such as removing the contami-
nated soil, may be necessary to prevent ground water 
contamination. 
Regulatory officials need to be notified in the event 
of a spill. If water contamination is suspected, notify 
state health and water quality officials. Information 
such as the type, quantity, and location of the spill, 
and the response, containment, and cleanup actions 
that will be/have been taken is required. These offi-
cials may have suggestions and/or requirements for 
cleaning up a spill. 

Non-target application
An end gun shutoff that fails to function and un-
favorable weather conditions are likely sources of 
non-target and off-target applications. End gun oper-
ations must be monitored to be certain they do not 
operate over roadways or across fence lines. 
Spray from continuous moving irrigation systems can 
be carried considerable distance by wind. Drift can 
result in violations of the law for misapplication of a 
pesticide and illegal pesticide residues in or on a crop. 
Drift can also damage your own non-target crops or 
a neighbor’s. 

Wind variations can have a detrimental effect on 
semi-permanent sprinkler systems such as wheel lines, 
hand lines, and solid set lines. To minimize problems 
associated with wind drift, these steps can be taken: 
• Avoid use when winds are great enough (7-10 

miles per hour) to cause significant drift
• Space the sprinklers and lines more closely to-

gether if possible
• Operate at night when winds are relatively low

Protective clothing and 
equipment
Because of the toxicity of many agricultural chem-
icals, pesticides in particular, they are potentially 
dangerous to people. Pesticide product labels have 
“signal” words that clearly indicate the degree of tox-
icity – and the degree of risk to the user – associated 
with that product. Pesticides labeled CAUTION are 
slightly toxic; an ounce to more than a pint, if taken 
orally, would kill the average human adult. Those la-
beled WARNING are moderately toxic; a teaspoon-
ful to an ounce would be fatal to the average adult. 
Pesticides labeled DANGER include the skull and 
crossbones symbol and are highly toxic; a teaspoonful 
or less would be fatal. 

Application to surface water
Don not use chemigation on fields with permanent 
or semi-permanent surface water areas. Direct dis-
charge of pesticides into any surface water is a viola-
tion of WDEQ/WQD regulations. Such application 
may adversely affect wildlife, non-target plants and 
animals, or ground water quality. 

Runoff/Deep Percolation
The irrigation system should be managed so runoff or 
deep percolation of the water-chemical mixture does 
not occur. If runoff does occur, precautions should be 
taken to prevent runoff from leaving the field when 
any chemical is being applied. With a given sprinkler 
package on a center pivot, reducing the application 
size by making a faster revolution will reduce the po-
tential for runoff and deep percolation. Good irriga-
tion management practices must be used throughout 
the entire irrigation season to avoid movement of 
water below the crop root zone and to minimize the 
potential for chemical leaching.
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Flushing injection equipment 
To prevent accumulation of precipitates in the injec-
tion equipment, flush the injection system with clean 
water after each use. It is best to flush the injection 
system while the irrigation system is operating so 
that the water used for cleaning will be applied to the 
field where the chemigation application was made. 

Flushing irrigation system
After injection is completed, operate the irrigation 
pump for at least 10 minutes to flush the irrigation 
system of any chemical. Some systems, especially drip 
systems, may take longer than 10 minutes to com-
pletely flush. If the irrigation system was shut down 
automatically, flush the system as quickly as possible 
after the shutdown is discovered, and extend the 
flushing period to a minimum of 30 minutes. 

Reentering treated areas 
In general, fields that have been chemigated with 
pesticide should not be reentered until the spray has 
dried. A specific waiting period may be specified on 
the container label of some products. In such cases, 
applicators have a legal obligation to prevent un-
authorized entry into treated areas. To discourage 
such unauthorized entry, applicators may be required 
to post treated fields. The EPA may revise its label 
requirements to include more restrictive provisions 
on posting chemigated fields. Failure to properly 
post a chemigated field can result in prosecution of 
the applicator. Before chemigating, therefore, care-
fully read the product label and comply with posting 
requirements that may be specified. Check with the 
pesticide regulatory authority in your state to be cer-
tain you are in compliance with applicable state laws 
and regulations. 

For further information:
1. USCES bulletin B-1023 Chemigation Equipment 

and Calibration Procedures
2. Local weed and pest districts
3. Local university extension offices
4. Wyoming Department of Environmental      

Quality/Water Quality Division
5. Local conservation districts
6. Natural Resources Conservation Service
7. Wyoming Chemigation Manual for Private and 

Commercial Pesticide Applicator Certification, 
UWCES, Department of Plant, Soil, and Insect 
Sciences

8. Environmental Protection Agency (EPA) Region 
8 office, 1-800-227-8917
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APPENDIX 1

Example Problems for Pesticide Applicator Exams
1. A commercial applicator has contracted to treat the highway shoulder on an interstate highway system. He 

has agreed to apply 2 oz. of Oust per acre on an 8-foot wide shoulder on one side of the road for 80 miles. 
How much Oust must be purchased to complete the job.

 a. 123 oz.
 b. 155 oz.
 c. 446 oz.
 d. 892 oz.
2. You have purchased a new sprayer and do not know its output. If the boom has 22 (8004) nozzles spaced 

20 inches apart and you sprayed 12 gallons in a 1,000 foot single pass, how many gallons per acre would the 
sprayer output be?

 a. 3.5 gallons/acre
 b. 7.1 gallons/acre
 c. 14.2 gallons/acre
 d. 28.4 gallons/acre
3. You are calibrating a sprayer with water by the refill method. After filling the tank to a marked, level you 

spray an area 10 ft. wide and 435.6 ft. long. After careful measure of the water required to fill the tank to 
same marked level, you find that a total of 6 gallons were used. How many gallons per acre did you apply?

 a. 2.5 gallons/acre
 b. 25 gallons/acre
 c. 37.5 gallons/acre
 d. 60 gallons/acre
4. A herbicide which is 75% dry flowable would require how many pounds of formulation to apply 2 lb/a active 

ingredients on 30 acres?

5. Your sprayer applies 20 gallons per acre. Using a herbicide that contains 5 lb/gallon active ingredient, how 
many quarts of the herbicide should be added to a 300-gallon spray tank if the application rate is 2 pounds 
[A.I.] per acre?

      

6. If the herbicide is 80% wettable powder, how many pounds would be used if the rate of application is 2.0 
pounds active ingredient per acre?  
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What you need to know and steps to solve the problems
1. Need to know: 43,560 ft sq per acre. 5,280 linear feet per mile.
 Calculate total sq. feet: 
 Calculate total Acres: 
 Calculate oz of Oust: 
2. Need to know: 43,560 ft sq. per acre.
 Calculate total sprayer width: 
 Calculate % of acre covered in one pass: 
 Calculate Gallons per acre: 
3. Need to know: 43,560 ft sq. per acre.
 Calculate area covered: 
 Solve for X: 
4. Understand that for every 1 lb of formulated product there is 0.75 lb a.i.
 Solve for X: 
 Answer is: 
5. Need to know: 128 oz per gallon & 32 oz per quart
 Calculate number of Acres covered by one tank full: 
 Calculate oz for 2 lb a.i.: 
 Calculate total oz for (n) acres: 
 Convert to quarts: 
 Convert to Gallons: 
6. Understand that for every 1 lb of formulated product there is 0.80 lb a.i.
 Calculate amount: 
 Answer is: 

Answer Key for Example problems
1. b
2. c
3. d
4. 2.66 lbs formulated product
5. 6 gallons
6. 2.5 lbs product per acre




