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NCDOT

Skill Based Pay Program

Intermediate Level

Pest Management

Skill Block 2-R-7

OBJECTIVE


This skill block (2-R-7) begins to familiarize the trainee with the Roadside Environmental Department’s Pest Management Program.  Specifically the trainee learns how to properly calibrate a backpack by determining volume, application width and speed of travel.  The trainee is introduced to basic pesticide handling and safety issues and is exposed to equipment types used in pest management.  In addition the trainee is introduced to herbicide terminology and to basic mathematics and conversion factors used in pesticide application and calibration.


There are three (3) phases which must be satisfactorily completed within this self-study course:

· Review of written material in this manual

· Review of corresponding videos

· Certification Examination

VEGETATION MANAGEMENT MODULE

PEST MANAGEMENT:  LEVEL 2

SKILL BLOCK 2-R-7

In skill block I-R-6 the proper techniques for using a backpack sprayer were discussed.  While application technique is important, it is equally important to insure that herbicides are applied at a uniform and specified rate in order to obtain effective and economical results.  Consequently, it is essential that Transportation Workers within the Roadside Environmental Department acquire the knowledge and ability to properly calibrate a backpack sprayer.

Backpack Calibration

Calibration requires knowledge of several factors.  These are: 

· Output or volume (in ounces or gallons per minute);

· Effective application width (in inches or feet); and

· Speed of travel (such as m.p.h. or feet/minute).

If you know these three (3) pieces of information you can determine the amount of product that is distributed over a given area.  Herbicide rates are most often defined in terms of the volume of product (such as ounces, pints, or quarts) applied over a given area (such as square feet or acres).

Let’s first look at how we determine spray volume.  In a backpack, there are two primary factors affecting spray volume.  These are pump pressure and nozzle type.

Some backpacks have a regulating knob on top of the vacuum tank inside the backpack.  This knob adjusts the output quantity and droplet size.  Department of Transportation typically utilizes setting number 2.  Pressure is built up in the backpack pump by the up-and-down movement of the lever.  Make sure that the lever is working steadily and consistently to obtain uniform pressure.

Different nozzle types and sizes yield differences in spray volume.  For general surface or ground applications, a turbo flood-jet nozzle is recommended.  For spot treatments and off-ground applications (such as when making application to trees), it is best to use a cone nozzle.  (Note:  spot treatment and off-ground applications do not require calibrations which factor in area of coverage.  Their rates are based upon the concentration of the product mixture.  See your supervisor for more information.)

When you have determined the regulator knob setting (if present) and nozzle you will use, you are ready to measure your spray volume.  Direct your spray into a graduated container and, while maintaining consistent pressure, measure the number of ounces collected in one minute.  Repeat this procedure two more times and average the three (3) amounts.  This figure is the application volume of your backpack in ounces per minute. 

Next you need to measure the application width.  On a dry, paved surface, with the backpack wand held level and approximately 30” high, walk in a straight line several feet while spraying.  You should be able to see the application pattern on the pavement.  Measure across the width of this pattern in at least three (3) locations.  The average of these numbers is your effective application width.

Finally, measure your speed of travel.  Measure off a distance of 264 feet (1/20 of a mile).  With the sprayer strapped on your back, walk the measured distance at the normal pace you would use while making applications.  Do this at least three (3) times, using a stopwatch to determine the amount of time it takes to walk the distance.  Average the three times.

Let’s say your average time to walk the 264 feet was 60 seconds.  This means your rate of speed is 1/20 of a mile (264 feet) per minute.  1/20 of a mile in one minute is the same as one mile in 20 minutes, which is three miles per hour.

Now , let’s assume you came up with the following measurements:

Application volume  =  80 oz. per minute

Application width  =  6’ 6”

Speed of travel  =  264 feet per minute

Using the application width and speed of travel, determine the area covered in one minute as shown here:

6.5  feet x 264 feet  =  1,716 square feet

We now know that you applied 80 ounces in one minute and covered 1,716 square feet.  Using ratios, cross-multiply and divide to determine ounces per acre as shown here.

      80 ounces      
=
               (X) ounces              
1,716 square feet

43,560 square feet (1 acre)

80 x 43,560 ÷ 1,716  =  (X) ounces  =  2,030 ounces


This means your backpack would apply 2,030 ounces over one acre.  A typical backpack will hold four (4) gallons, or 512 ounces.  Therefore, using these figures, your backpack will spray approximately ¼ of an acre, or just under 11,000 square feet.

Note:
Although these figures are very close to actual application rates using a Solo backpack with a turbo flood jet nozzle, please do your own calibrating to allow for differences in equipment and other variables.


For further instructions on backpack calibration, please VIEW Part one of the Pest Management Level 2 video; NC Cooperative Extension Videotape,  “Calibrating and Using Backpack Sprayers”.

WORK EXERCISE #1

Backpack calibration

(Choose the best response)

1.  Which of the following is not necessary to know in order to calibrate a backpack?


A.  Output or volume.

B.  Application width.

C.  Brand of backpack.

D.  Speed of travel.

2.
The two factors affecting backpack spray volume are:

A.  Pump pressure and nozzle type.

B.  Brand of backpack and walking speed.

C.  Pump pressure and wand height.

D.  Application width and wind velocity.

3.  Output or volume is measured in terms of:

A.  Inches or feet.

B.  Miles per hour.

C.  Ounces or gallons per minute.

D.  Ounces or gallons per acre.

4.
To determine your average application width, you must measure across the width of your 
application pattern in at least______ places.

A.  2.

B.  3.

C.  5.

D.  7

Pesticide Handling, Mixing and Loading

Pesticide Safety


The pesticides used by the Roadside Environmental Department have passed extensive health safety tests and are very safe to use.  Even so, it is important for anyone working with these pesticides to take reasonable precautions to minimize exposure.  Even relatively nontoxic pesticides can pose a serious health hazard when exposure is excessive.


Hazard is the possibility that injury will result from the use of a given pesticide, and is a function of two factors - toxicity and exposure.  Toxicity is the ability of a pesticide to cause injury or death.  Applying toxic pesticides does not represent a hazard if there is no exposure.


People can be exposed to pesticides in two major ways:  acute exposure and chronic exposure.  Acute exposure is a single exposure to a large amount of pesticide, usually due to an accident.  Usually the poisoning symptoms begin quickly, leaving little doubt about the cause.  Chronic exposure is the repeated exposure to low levels of pesticides over a long period of time.  Delayed health effects can occur as a result.


Two terms which are used to express the level of toxicity of pesticides are “LD50” and “LC50”.  LD means the lethal dose.  LD50 is the dose that will kill 50% of a population of test animals.  LC means lethal concentration.  LC50 is the concentration in the air or water that will kill 50% of the test animals.  The higher the LD50 or LC50 value, the less toxic the pesticide.


Toxicity values can be expressed as acute oral, acute dermal, or acute inhalation.  Acute oral refers to a single dose taken by mouth and ingested.  Acute dermal refers to a single dose applied directly to the skin.  Acute inhalation refers to a single dose exposure through breathing or inhaling.

Personal Protective Equipment


The pesticide product label is the best source for all information related to the use and handling of the product.  It is especially important to follow all advice shown on the label regarding protective clothing.  However, the lack of any statement or the mention of only one piece of equipment does not rule out the need for additional protection.  No one safety recommendation can cover all situations.  Knowledge of herbicide toxicity and use exposure should help you assess the hazard and select the kind of protective clothing you need.  You must also be aware of any state laws and regulations which may prescribe protective equipment for particular products or use situations.


The greatest potential exposure occurs while handling concentrated products during mixing and loading; thus more protective clothing may be needed than during application.  Always wear rubber gloves and either goggles or safety glasses when mixing and loading your sprayer.  You may also need to wear a liquid-proof apron, plastic hat (some come with face shields), rubber or neoprene boots and/or a cartridge respirator, depending on the product.  When adding liquid products to the spray tank, always pour below eye level for added eye protection.


It is important to keep your personal protective equipment clean.  Washing it after each use will ensure you are not being exposed to chemicals when you put it on again.  Make sure you keep yourself clean as well.  Good personal hygiene, such as wearing clean clothes and washing your hands frequently, is your best protection against harmful exposure.

Pesticide Safety Video


View Part two of the Pest Management Level 2 video; Purdue University videotape,


“Applicator/Operator Safety for Roadside Vegetation Management.”  


You will learn more about handling pesticides as you progress into the journey level of the skill blocks training program.

WORK EXERCISE  # 2

Pesticide Handling, Mixing and Loading

(Choose the best response)

1.  Applicator hazard is a combination of toxicity and:

A.  Inhaling the herbicide.

B.  Exposure.

C.  Swallowing the herbicide.

D.  None of the above.

2.  A single exposure to a large amount of herbicide is ____________________ exposure?

A.  A chronic.

B.  An acute.

C.  An LD 50.

D.  None of the above.

3.  The greatest risk of herbicide exposure occurs:

A.  While reading the label on the container.

B.  During mixing and loading.

C.  During application.

D.  All are equal.

4.  Which of the following statements is (are) correct?

A.  Keep herbicide containers below eye level when pouring to avoid splashing into your 
eyes.

B.  Good personal hygiene is your best protection against harmful pesticide exposure.

C.  LD 50 is the dose that will kill 50% of a test population.

D.
All of the above.

Equipment Types for Pest Management

Pest Management Equipment Selection


Equipment selection is often determined by financial parameters and experience with equipment of various types.  The following general use guidelines for equipment are utilized by the North Carolina Department of Transportation.




Backpack
Tractor and Skid Mounted Units
-
Less than ½ acre
-
> ½ acre

-
Spot application
-
Open areas not accessible by 


-
Over delicate vegetation

large equipment

-
Where conditions will not support 
-
Off-road


heavy equipment
-
Steep sites



Computer Controlled

1200  Gallon Truck Applicators
Boomless Head Units
-
Large acreages
-
2+ acres

-
Set treatment width
-
Back slopes behind guardrails

-
Roadside
-
Guardrails

-
Low volume
-
Side trimming brush

-
Low pressure
-
Continuous slope changes

-
Equipped with side/rear spray booms
-
Roadside



-
Low volume



-
Low pressure



-
Areas with lots of obstacles, signs, etc.


Please note that equipment training guide books have been developed by the NCDOT for tractor, skid and truck-mounted application units.

Equipment Types Video


View Part three of the Pest Management Level 2 video; Purdue University videotape,


“Application Equipment for Roadside Vegetation Management.”

WORK EXERCISE #3

Equipment Types for Pest Management

(Match the equipment on the left to the description on the right.)

1.   Backpack.
A.   Large acreages, low volume and 


A.  







pressure, set treatment width,


B.







roadsides, equipped with side


C.







and rear spray booms.


D.

2.   Tractor and Skid-Mounted Units.
B.   2+ acres, back slopes behind


A.







guardrails, roadsides, side-


B.







trimming, continuous slope


C.







changes, low volume and 


D.







pressure, lots of obstacles.

3.   Computer controlled 1200 gallon truck applicators.
C.    > ½ acre, open areas not


A.







accessible by large equipment,


B.







off-road, steep sites.


C.


D.

4.   Boomless Head Units.
D.
< ½ acre, spot application, over


A.







delicate vegetation, where 


B.







conditions will not support heavy


C.







equipment.


D.

Herbicide Terminology


In order to grow in knowledge of herbicides and the way they work, it is important to become familiar with some of the basic terminology used when referring to herbicides.


Herbicides are compounds composed of elements like oxygen, hydrogen and carbon which affect normal plant functions in a variety of ways.  They are grouped according to the way they enter or affect the plant, and also according to their persistence.  There are two broad headings which cover all herbicides:  contact and systemic.


CONTACT herbicides are detrimental to plant tissues by destroying only the emerged portion of the plant upon contact.  Results are obtained from within a few hours to a few days and require favorable plant conditions for optimum performance.  Contact herbicides are often added to root absorbed herbicides to speed up plant desiccation.


SYSTEMIC herbicides comprise the majority of highway use herbicides.  Systemics enter the plant by means of foliar and/or root absorption.They move through the plant and accumulate in growth centers where they speed up and disorganize cell division or interfere with food production.  Systemic herbicides may be selective, nonselective, residual or nonresidual.

· Foliar absorbed herbicides, applied as a spray to the leaves and green stems of plants, are absorbed and translocated throughout the plant, thereby interfering with growth processes.  Since they generally have no residual activity, repeat treatments may be necessary to control undesirable vegetation which emerges from seed.  Foliar absorbed herbicides may be either selective or non-selective.

· Root absorbed herbicides enter the plant below the ground.  They require precipitation in varying amounts after application to dissolve them and move them into the root zone.  They are picked up and moved upwards, producing toxic symptoms by interfering with food producing 
mechanisms.  Root absorbed herbicides may be residual or non-residual, selective or non-
selective.

· Selective herbicides are those that control undesirable vegetation without seriously injuring surrounding desirable plants.  

· Non-selective herbicides affect vegetation with little or no regard to species.

· Persistent/Residual generally refers to those root absorbed herbicides which have a low degree of solubility and, depending upon the amount applied, will remain in the soil for various lengths of time, adversely affecting plant growth.

· Non-persistent/Non-residual refers to those herbicides that break down rapidly and completely in the soil with no effect on soil productivity.

WORK EXERCISE  # 4

Herbicide Terminology

(Choose the best response.)

1.  The majority of highway-use herbicides are contact herbicides.

A.  True.

B.  False.

2.  Root absorbed herbicides are classified as which type of herbicides?

A.  Contact.

B.  Systemic.

C.  Pre-emergent.

D.  Non-toxic.

3.  Herbicides which control undesirable vegetation without seriously injuring surrounding desirable plants are:

A.  Applied only with extreme accuracy to the target plants.

B.  Persistent.

C.  Self-absorbed.

D.  Selective.

4.  Herbicides that break down rapidly and completely in the soil with no effect on soil productivity are:

A.  Non-selective.

B.  Root absorbed.

C.  Non-persistent.

D.  Systemic.

SUMMARY


This skill block (2-R-7) added the ability to calibrate a backpack to the backpack application techniques learned by the Transportation Worker in skill block 1-R-6. The Transportation Worker was also introduced to the basics of pesticide handling and safety in this skill block.  In addition, the various pest management equipment types were introduced herein.  Also included were a discussion of herbicide terminology and an introduction to basic mathematics needed for pesticide application and calibration.  A metric/English measurement conversion chart is provided as an appendix.

CONVERSION TABLES



METRIC






ENGLISH
Volume / Liquid

1 cubic centimeter (cc) = 1 milliliter (ml)


14.8 mls.   =    3 teaspoons (tsp) = 1 tablespoon (tbsp)


29.6 mls.   =    2 tbsp. = 1 fluid ounce (oz)


236.6 mls.   =    16 tbsp. = 8 oz. = 1 cup


473.1 mls    =    2 cups = 1 pint


946 mls  =    2 pints = 1 quart (qt)


1000 mls.  =    1 liter = 1.06 qts.


3785 mls.  =    256 tbsp. = 128 oz. = 16 cups 



= 8 pints = 4 qts. = 1 gallon


3785 cc  =      231 cubic inches = 1 gallon

Mass / Weights

1000 milligrams (mg)= 1 gram (gm)


28.35 gm.  =    1 ounce (a mass ounce is not the same as a fluid ounce)


454 gm   =    16 ounces = 1 pound (lb)


1000 gm. = 1 kilogram (kg)    =    2.2 lbs.


3.8 kg.  =     8.34 lbs. = 1 gallon water


907 kg.   =    2000 lbs. = 1 ton


1000 kilograms =1 metric ton  =     2205 lbs.

Length / Area


2.54 centimeters (cm)  =     1 inch


100 cm. = 1 meter  =     39.37 inches = 3.281 feet


1.61 kilometers  =     5280 feet = 1 mile


144 square inches =    1 square foot


9 square feet   =     1 square yard


4047 square meters  =     43,560 square feet = 1 acre


10,000 square meters = 1 hectare =     2.471 acres

(Appendix A)

ANSWERS TO WORK EXERCISES

Work Exercise #1  (Backpack Calibration)

1.  C.

2.  A.

3.  C.

4.  B.

Work Exercise #2  (Pesticide Handling, Mixing and Loading)

1.  B.

2.  B.

3.  B.

4.  D.

Work Exercise #3  (Equipment types for Pest Management)

1.  D.

2.  C.

3.  A.

4.  B.

Work Exercise #4  (Herbicide Terminology)

1.  B.

2.  B.

3.  D.

4.  C.
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