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Advanced Level

PEST MANAGEMENT

SKILL BLOCK: 4-R-6


This skill block (4-R-6) is designed to provide the trainee with an advanced understanding of pest management issues.  The trainee will become familiar with Select-A-Spray, nutating head technology, slow moving caravan operations for pesticide applications, public perception and risk perception.  

This course has 3-R-8 as a prerequisite and the trainee must perform the duties in a roadside crew for 6 months to the Supervisor’s satisfaction.

The following phases must be satisfactorily completed within this course:

· Review of written material in this manual

· Review Video

· Certification Examination

PLACEMENT OF CENTIPEDE SOD UNDER NCDOT GUARDRAIL

PURPOSE

In the late 1990's NCDOT embarked upon a major safety initiative.  Several thousand miles of guardrail and guiderail were installed along our roads in medians with widths less than 70 feet.  As vegetation managers, our concern is providing an economical means of maintaining a groomed appearance under and along these rails.  The NCDOT Roadside Environmental Unit operates under the guidelines of an Integrated Roadside Vegetation Management (IRVM) Program.  Part of this program is the establishment of centipedegrass under and around guardrails.  The challenge this poses is that three or more years are required to establish a good quality centipede turf from seed.  As safety awareness is heightened and more guardrail is installed into our system, a shorter establishment time has become necessary to reduce maintenance expense and erosion potential.  Therefore, the installation of centipede sod became a viable option for quick vegetative establishment under guardrail and cable guiderail.  In this section we will review proper techniques for installation and maintenance of centipede sod.

SOIL PREPARATION

Good soil preparation is an important consideration with any planting operation. For proper growth, turf needs four things: nutrients, air, water and sunlight.  Too little or too much of any one of these and the grass may become stressed and/or die.  Because of its low‑maintenance requirements and its growth habit, centipedegrass will provide an attractive foundation for guardrails, and as such has been chosen for a majority of these projects.  Zoysiagrass and bluegrass have been chosen for projects in the far western portions of North Carolina because they are more cold‑tolerant.

Centipede derives three of the four essential factors for growth from the soil.  However, many soils along the roadsides are less than ideal for growing vegetation.  Many of these soils contain heavy concentrations of clay.  While this is great for supporting roads and bridges, it is less than ideal for good grass growth.  Clay tends to become compacted thus restricting the availability of air and water to the turf roots.  On the other hand, soil types containing a lot of sand may not hold water or nutrients long enough in the root zone for plant utilization.

The preferred soil type for centipede establishment is a sandy loam or loamy sand with a pH of 5.0 to 6.0.  Unfortunately, this type of soil is seldom found along our rights-of-way.  However, by applying appropriate fertilization and lime to adjust the soil pH before sod installation, a quicker establishment time will result and future maintenance problems will be reduced.

A soil test is the first step in properly preparing the soil.  An NCDA & CS soil testing kit is available through the local Agriculture Extension Office.  The test results will inform you of the proper amounts of soil amendments to add for optimum plant growth.  Acidic soils (pH of 6.0 and below) may be improved with the addition of lime. The soil test analysis will determine the amount of lime necessary to achieve optimum pH.  Adding elemental sulphur or gypsum to alkaline soils (pH of 7.5 and higher) will lower the pH.  As with acidic soil pH correction methods, any alterations should also be based upon soil test results.

While waiting for the soil test results, the next step is primary soil tillage.  The best method is to use a rotovator.  The soil should be tilled four to six inches in depth.  The width of the tilled soil should be 42" to correspond with the width of the turf rolls.  Since rotovators are generally 48" or wider, the desired 42" may be obtained by removing the outer tines.  This tillage depth is necessary to allow centipede roots to penetrate the soil more evenly and deeply and to accelerate the process by which the sod fastens (knits) itself to the soil.  Deeper roots will make the grass more drought‑tolerant.  They will also allow for more efficient use of water and nutrients, resulting in more shoot emergence and a denser turf.  A dense turf will choke out weeds and increase insect resistance.  This will greatly reduce maintenance.  Note: "The beauty of grass is in the blades but the action is in the roots."

SOIL AMENDMENTS

Once the soil test results are returned to you, apply lime and other amendments at the rates recommended in the contract special provision.  Fertilizer is typically applied by the sod producer therefore, additional applications may be detrimental to sod survival.  For best results the soil amendments should be evenly incorporated into the soil 3‑4 inches before the sod is installed.  Even distribution of amendments within the area to be sodded will encourage uniform root growth, prevent the amendments from washing out of the area to be sodded in the event of rain, and be more cost effective than broadcast application methods.
FINAL SITE PREPARATION STEPS

After the fertilizer has been incorporated, the site should be rough graded using a tractor mounted box blade or an equivalent implement to maintain the slopes and contours of the site.  If this process reveals any low spots, they should be filled to match the surrounding grade.  Also, rocks and other foreign debris should be removed.  If possible the area should be watered before installing the sod.  Watering provides several benefits, including: further settle the soil, cool the soil surface (if the turf is being applied in summer) and encourage root activity.  The site is now ready for the sod.

TURF INSTALLATION

Installation of sod should begin immediately upon its arrival at the job site and shall be completed within a maximum of 48 hours after harvesting.  In hot weather, it may become necessary to install sod within 24 hours of harvesting.  Installing sod within these time frames is necessary to prevent it from being damaged from internal heat within the roll and to prevent drying along the sod's edges.  On NCDOT guardrail projects, turf should be rolled out along the strip that has been rotovated, taking care not to place the sod over existing turf.  Roll ends should be butted against each other tightly without stretching or overlapping the sod.  Repeated kneeling or walking on the sod should be avoided as this causes indentations and potential air pockets.  After the sod has been placed, roll the entire area with a one‑third filled lawn roller to remove air pockets and improve sod to soil contact.

WATERING

It is essential that watering begin within 30 minutes after the sod has been installed.  At least 1" of water should be applied so that the soil beneath the sod is very wet.  This water may be applied in two or three passes with the water truck.  Additional daily waterings of 1/2" should be applied either from rain or manually.  Listed below are some watering tips and issues to consider:

1.
Pull back a corner of the sod and push a screwdriver or other sharp object into the soil 3-4".

If the entire depth is not moist, more water is needed.

2.
Corners and edges are easily missed when watering and will dry out first.

3.
If runoff occurs reduce water amount per pass and increase number of passes.

4.
Over the first two weeks or until the sod is well rooted, keep the soil below the sod moist with daily waterings of at least 1/2".   As the sod knits into the soil, it will become difficult to pull back a corner of the sod to check for soil moisture but you may still stick a sharp object through the sod to check for soil moisture.

5.
Water as early in the day as possible to avoid mid‑day evaporative effects and to prevent

potential disease caused by late day waterings.

6. Infrequent and deep watering is preferred to frequent shallow watering as the roots will only grow as deep as their most frequently available water supply.  Deeply rooted grass has a larger "soil water bank" from which to draw moisture.

7.
To determine the amount of water placed on the sod, randomly place several rain gauges               along the length of sod to be watered. After the water application rig passes, check the gauges to determine if the proper amount of water is being applied.  Do not allow the application rig to change its speed as it approaches a rain gauge, as this will

give a false reading.

INSTALLING DORMANT SOD

After frost, warm‑season grasses stop growing vegetatively and become dormant.  Roots

slow their growth and will not grow rapidly again until the soil warms in the spring.  An important

consideration is that the sod be installed in the same region in which it is grown.  This will help to

reduce loss as the sod is already acclimated to the regions' weather.  Dormant sod may require additional care prior to spring green‑up.  As a general rule, NCDOT restricts sod installation if the ground is frozen.  Research has found several factors crucial to dormant sod survival:

1.
Begin with a quality sod and properly prepare the soil (incorporate fertilizer and lime as recommended by a soil analysis).  These are the two most important factors associated with sod survival.

2.
A loose seedbed is very important, since several weeks will pass before the roots are likely to grow into the underlying soil. Soil compaction may severely limit root penetration.

3.
Roll the sod to insure good sod to soil contact.  This will eliminate air pockets that may

allow the roots to dry out.

4.
DORMANT SOD NEEDS WATER TOO!  It is extremely important that the sod be

checked at least weekly to insure that there is adequate moisture under the sod and in the 

soil beneath it.  If either location shows signs of drying out, water should be applied immediately.

5.
Apply a light rate of complete turf fertilizer and water in 2 weeks after complete spring green‑up.

6.
During dormancy, even though the grass blades are brown and appear to be dead, the sod is

still living.

7.
In North Carolina, centipede sod is not dormant between mid April and mid October.  Brown turf at this time of year is an indication of a potentially serious problem.

MAINTENANCE

March ‑ May  Do not apply fertilizer at this time. Yellowing may appear as a result of iron deficiency. If this occurs, add iron sulphate or chelated iron at recommended rates (see label). Apply pre‑emergent and post emergent herbicides as needed.  Centipede is sensitive to certain herbicides (i,e. 2‑4,D).  Follow product label instructions.

June ‑ August  In lieu of an NCDA & CS soil analysis, apply fertilizer at 45‑50 pounds per acre in mid June using a high potassium fertilizer.  An additional fertilization in August may be helpful in coastal areas.  Fertilizers without phosphorus {15‑0‑14, 8‑0‑24) are preferred if soils exhibit moderate to high levels of phosphorus.  Apply post emergent herbicides as needed for control of perennial and summer annual broadleaf weeds.

September ‑ November  Mow as needed

December ‑ February  Do not apply fertilizer at this time.  Treat with pre‑ and post​emergent herbicides as needed.

WORK EXERCISE #1

1. As used in Roadside Environmental, IRVM stands for ___________.


a. I Require Vegetation Maintenance



b. Integrated Roadside Vegetation Management

c. Intelligent Roadside Vending Machine  

d. Interpretive Right-of-way Velocity Monitor 

2. The most important part of planting is  ____________.



a. Sod farm location



b. Water availability 



c. Soil preparation

d. Site selection

3.  For proper growth, turf needs what four components.

a. Nutrients, Air conditioning, Water, Sunlight

b. Wind, Rain, Snow, Sunlight

c. Nutrients, Air, Water, Sunlight

d. Sterile soil, Clean Air, Distilled Water, Moonshine

4. The best soil type for Centipede sod is a ___________ with a pH of _____ to ____.

a. Clay, pH 4.0-5.0

b. Dead sand, pH 8.0-9.0

c. Sand, pH 6.0-7.0

d. Sandy loam, pH 5.0-6.0

5. To determine what soil amendments are needed a ________ ________ should be performed.

a. Soil Test

b. Drivers test

c. Soil profile

d. Sobriety test

6. T.   F.  Rotovating the soil is not necessary when placing sod under a guardrail.

7. T.   F.  Sod may sit as long as a week before planting after it has been cut.

8. Depth of initial watering should be at least ____.

a. 1 foot

b. 2 inches

c. 1 inch

d. 1 meter

9.  T.  F.  Dormant sod does not need watering at installation.

10.  T.  F.  Brown or dormant-appearing centipede sod is acceptable in June.

11.  T.  F.  Sod must be living and healthy in order to be accepted.

12.  T.  F.  A high nitrogen fertilizer should be applied in April for optimum performance.

ANSWERS TO WORK EXERCISE #1

1. B. 
Integrated Roadside Vegetation Management 

2. C.
Soil Preparation

3. C.
Nutrients, Air, Water, Sunlight

4. D.
Sandy Loam pH 5.0-6.0

5. A.
Soil Test

6. F

7. F

8. C.
1 inch

9. F

10. F

11. T

12. F

SELECT-A-SPRAY HERBICIDE APPLICATION

The potential user should acquire a basic understanding of the following aspects of the use of the Select-A-Spray herbicide sprayer:

Safety

Description of Select-A-Spray

Pre-Start

Operation 

Calibration

Mixing and Loading

Terms and Definitions

Component 

Safety  

(See Workplace Safety Manual SOP 12A-24 for related information)
· All drivers shall be properly licensed.

· Supervisors shall verify that drivers and operators are capable and qualified on each type of equipment before allowing the equipment to be operated unsupervised.

· Drivers and operators shall perform a pre-operational check of their equipment. Be familiar with operator’s manual. Report all needed repairs promptly. Do not use any equipment that is unsafe.

· Check frame for cracks and loose bolts.

· Pesticide containers must be labeled and spray trucks must have labels in the cab area.

· Safety shutoff valves shall be installed on all outlets.

· Keep windshield, windshield wipers, side windows and mirrors clean.

· Wear appropriate personal protective equipment consistent with the hazard.

· Be aware of fire extinguisher locations on your equipment and make sure they are properly charged.

· Check packing glands on agitator shafts for leaks.

· Avoid splashing. Do not overfill tank. Test pump and system and calibrate before adding chemical.

· Use proper loading, mixing and application procedures according to labels.

· Operators should be aware of employees and others on foot in work zones.

· Plan ahead to minimize or eliminate the need for backing. Always check to the rear before backing and use an observer when available.

· Operators and passengers shall wear seat belts and/or shoulder harnesses as provided.

· No personnel shall be allowed to ride anywhere, except in the cab, when the vehicle is in motion, unless the vehicle is engaged in normal work operation, i.e. herbicide spraying, blowing mulch, etc.

· Watch for side clearance and conflicts with fixed or moving objects while using or adjusting boom. Properly secure boom while not in use.

· Be aware of overhead utility lines when spreading material. 

· When operating off of the roadway, be aware of hidden objects in the grass and unstable terrain.

· Handle spills according to label directions.

· Choose safest location possible to park equipment. Avoid parking in other equipment’s blind spots.

· Do not leave equipment unattended with the engine running. Shut off engine and set the parking brake when equipment is not in use.

· Pesticide handlers should wash their hands before eating, drinking, using tobacco or the toilet. Wash hands thoroughly with soap and warm water.

· Check hoses for wear and damage. Check hose ends for proper connections and wear.

Personal Protective Equipment

When handling pesticides, long sleeves and long pants must be worn as a minimum to protect the handler from exposure. In addition, applicators and other handlers must wear:

· Gloves that are pesticide resistant rubber, vinyl, nitrite or polyethylene and that extend up to cover the wrist and forearm of the wearer. Canvas or leather gloves must not be used because they absorb the pesticides and expose the handler’s skin to high concentrations of the pesticides over prolonged periods of time.

· Boots or shoes that are pesticide resistant. Slip-covers or disposable boot covers that are pesticide resistant may be used. All boots or shoes should be high-top to prevent pesticides from splashing onto socks and into shoes. Leather or canvas work boots must not be worn unless covered by a pesticide resistant slip-on because they will absorb the pesticides and expose the handler’s skin to high concentrations of the pesticides over a prolonged period of time.

· Eye-protection in the form of a full-face shield, goggles or safety glasses with wrap around protection and brow-band. Regular eyeglasses will not prevent eye injury from splashing pesticides. Eye protection in the form of safety glasses must also be used when handling any piece of equipment with lines and material under pressure.

· Coveralls or aprons that are pesticide resistant must be worn to protect the handler from spills and splashes when mixing and loading. Any clothing or personal protective equipment that becomes drenched or heavily contaminated must be discarded and not reused. It is advisable to keep a spare set of clothes on hand to change in the event contamination occurs. The manufacturer's instructions for cleaning and maintaining protective eyewear and respirators should be adhered to closely to insure cleanliness for future use.

General Precautions

· Pesticide handlers should wash hands before eating, drinking, using tobacco or the toilet. Wash hands thoroughly with soap and warm water.

· Remove any drenched and contaminated clothing immediately. Wash thoroughly and put on clean clothing.

· Launder any lightly-soiled clothing separate from other laundry. Use large load water capacity and warm water when washing and run the machine through a full wash cycle with detergent empty of clothes to remove any residues that may remain in the system.

· Heavily contaminated clothing should be discarded or professionally laundered.
· Keep MSDS sheets and labels for materials in use on hand at all times.

Work Exercise #2

Answer the following questions by circling True or False

1. True  False   Long sleeves and long pants must be worn when mixing and loading.

2. True  False   Smoking or eating while handling pesticide is okay.

3. True  False   A full-face shield can protect your eyes from chemical splashing.

4. True  False   MSDS sheets and labels do not have any important information on them.

5. True  False   Launder pesticide soiled clothing separate from your regular laundry.

6. True  False    Leather boots and gloves can soak up materials and should not be worn

7. True  False    Heavily soaked or contaminated work clothes should be discarded, not re-used.

Answers  

1.True,   2. False,   3. True,   4. False,   5. True,    6. True,   7. True
Description of Select-A-Spray

The bumper mounted spray head assembly consists of a boom frame, two bumper brackets, an aluminum spray head, a pressure control assembly and a cab mounted control box. The two bumper brackets fasten the boom frame (See Figure 1) to the front of the vehicle. The unit can also be mounted on truck chassis behind cab, to give additional drift protection. An adjustable arm is located at each end of the boom frame. The adjustable arms hold the spray head assembly (See Figure #2). The head may be mounted on either the left or right and is adjustable both vertically and horizontally. 
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The aluminum spray head is designed to spay a broadcast type pattern to the side of the vehicle (See Figure #3). The spray head is engineered to spray up to 36 feet in four 9-foot sections. The spray head may be tilted electrically from the cab of the vehicle in order to properly spray whatever terrain is encountered.

The regulator control assembly consisting of an inlet with pressure gauge, four pressure regulators, on-off solenoid valves with pressure gauges is located on the boom frame (See Figure #1).

The control box is mounted inside the cab and may be operated by the driver of the vehicle. The control box is fitted with five switches, one switch for each 9 foot spray section, a master switch and a tilt switch for the electric actuator on the spray head (See Figure #1).

Another control switch on the control box controls the flat fan nozzle used to spray under guardrails where pattern is partially deflected by the guardrail. A flat fan nozzle is also mounted on the rear to cover the truck path when spraying pavement cracks or wildflower beds (See Figure 3 and 4). 
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Pre-start

· Labels and MSDS sheets of materials in use must be on hand or in the cab area.

· Check all hoses, fittings and tank for leaks and wear. Clean out strainer and filter. Check nozzles for damage or excessive wear and erosion. Replace as needed.

· Type of pump may vary. Check for leaks and coupling wear. Grease and lubricate if needed. Check for proper agitation.

· Do not run engine and pump without liquid in the tank. Use an over-the-rim filling pipe or other approved filling system with a back flow preventer to prevent the possibility of contaminating the water supply. In any case, keep the hose end or filler pipe at least above the rim of the tank while filling.

Operation

The basic function of the spray head assembly is to apply herbicide to the highway right-of-way. The spray head may be mounted on either side of the vehicle and is capable of spraying 36 feet in four 9-foot sections. Each section is controlled by the switches on the control box and may either be operated independently of each other or in any combination. If more than one of the sectional switches is on, they may both be operated by the master switch. The spray head is tiltable either up or down from the horizontal in order to apply the proper application on varying terrain. A switch on the control box actuates an electric cylinder mounted on the spray head that varies the tilt angle.

The pressure control assembly is mounted on the spray boom. This assembly is fed by a separate fluid pumping system and should have a minimum of 20 GPM at 40-50 psi. The inlet fitting is equipped with a 100 psi pressure gauge. The incoming fluid manifold has four outlets and each has a regulating valve, on-off solenoid valve and pressure gauge (See Figure 1). A spray hose then carries the fluid up to the spray nozzles. This spray hose is fitted with a quick coupler fitting so that the hoses and spray head may be detached.

Calibration of the Select-A-Spray

Calibration insures the proper amount of spray solution will be applied to the target area.

To calibrate the Select-A-Spray determine the following:

1. Swath width

2. Speed of vehicle

3. Output of sprayer in gallons per minute (catch test)

Swath Width

Determine swath width by spraying water over a flat dry surface such as a parking lot. Using all four sets of nozzles, check for obstructions in nozzles and/or adjust spray pressure. Once desired pattern and swath width has been achieved record measured swath width and pressure setting.

Speed of Vehicle

Measure and mark a course to drive through. Allow extra space at each end so set speed can be maintained throughout the course. Drive at same speed [5 to 6 mph works well with Select-A-Spray] recording length of time required to cover measured distance.
Output of Sprayer in Gallons Per Minute [catch test]

Tilt Select-A-Spray to lowest position. Collect and measure output from each nozzle set using the same pressure and time determined by the swath width and vehicle speed steps. Now total all four nozzle set measurements and obtain the average output.

Calculations

Determine area sprayed, “length x swath width in feet.” [You can also determine area sprayed by taking mph x 88, which gives feet per minute, and multiplying the swath width in feet.] Divide area sprayed by 43,560 to determine acres per minute.

To determine area sprayed:

Length X Swath width = Area sprayed 

Or you can use this formula:

MPH X 88 (feet per minute) X Swath width = Acres per minute

                      43,560

To determine Gallons Per Acre:

Gallons output per minute divided by acres per minute=Gallons per acre

Gallons per minute

-------------------------    = Gallons per Acre

Acres per minute

Mixing and Loading

1. The mixing process will be performed or supervised by an individual possessing a NCDA Pesticide Applicator’s License with the appropriate subclasses.

2. Be sure to observe all personal protective equipment per label requirements of the pesticide(s) to be mixed. Check the NCDOT herbicide manuals for desired rates and compatibility of pesticides used in the tank mix.

3. Start the pesticide applicator unit and fill the tank with an adequate amount of water to provide thorough agitation for mixing. This is especially important when mixing some formulations to prevent settling and subsequent over application.

4. Add the recommended pesticide material(s) to the tank in the required amounts to apply the proper rate of the pesticide per acre, based upon your measured GPA. CAUTION: At this point, you are handling open containers of concentrated pesticide. Position yourself in a stable position to prevent falling or slipping while loading. Do not, under any circumstances, pour or load pesticides by holding the container over waist high. This will prevent sloshing or splashing the pesticide into eyes or onto clothes.

5. With the proper amount of pesticide loaded into the tank mix, continue to add water to fill the tank to the desired capacity. Keep the pesticide applicator unit engine and pump running or the tractor PTO engaged if roller-pump is equipped to maintain agitation.

6. The empty container may be triple-rinsed, or the pressure-rinse nozzle inserted into the bottom of the container, during loading. There will not be enough residue present in the rinsate to affect the application rate under normal field conditions. Puncture the containers if not using the pressure rinse nozzle and dispose of according to label directions.
Terms and Definitions

· MSDS - Material Safety Data Sheets - provides information of pesticide formulation, storage, handling and emergency requirements.

· Personal Protective Equipment (PPE) - protective gear to be worn by operator and handlers; minimum required gear specified on product labels and MSDS sheets.

· Tank - container to hold mix of water and pesticides; may be steel or plastic with opening at top for loading.

· Pump - device used to transfer pesticide solution through the system. Liquid is drawn from the tank through inlet side of pump and discharged by force through the lines on outlet side. Gasoline engine or electric motor may be used to run the pump.

· Pressure Gauge - liquid-filled dial fitted into the line between the pump and the spray applicator to indicate working pressure level.

· Line Strainer - a cup-shaped strainer with a mesh screen insert designed to filter out debris from solution that would clog spray nozzles.

· Agitation Line - a hose running back from the pump into the bottom of the tank to keep pesticide materials in granular or powder formulations suspended in solution; prevents materials from settling out from the mix.

· By-pass line - provides for pressure relief when spray applicator (s) are not being operated; prevents pump pressure from damaging lines or pump.

· Relief valve - device fitted into line to provide the bypass line and to regulate or shut-off the bypass line; very low operating pressure may require that the relief valve be closed off partially or completely to maintain steady operating pressures.

· Shut-off valves (control valves) - designed to completely or partially shut off flow to or from one section of the system; usually located at tank, at spray applicator and any other part of the pesticide applicator that may require periodic isolation due to leaks or maintenance, etc.

· Actuator – Device designed to provide linear push-pull force for remote control lifting applications. In this case controls vertical movement of spray head.

· Pressure Regulator Valve – Device used to adjust specific spray pressure.

· Solenoid – Electrically operated flow control valve.

· Flat Spray Nozzle – Delivers a flat spray pattern with uniform distribution and tapered edges.

Work Exercise #3

Answer the following questions by circling True or False

1.
True
False
You are only required to have labels and MSDS sheet at the loading site.

2.
True
False
Control switches may be operated independently or all operated together using the master switch.

3.
True
False
Each of the four manifold outlets has it’s own regulating valve, on-off solenoid valve and pressure gauge.

4.
True
False
To calibrate the Select-a-Spray determine the following: 1) Swath width, 2) Speed of vehicle, 

3) Output of sprayer in gallons per minute (catch test)

5.
True
False
To obtain average output from catch test always use the nozzle measurement that applied the greatest amount.

6.
True
False
When mixing and loading, proper agitation will prevent settling of formulation in spray tank.

7.
True
False
Empty container must be rinsed until chemical residue has been removed and disposed of according to label directions.

8.
True
False
Personal Protective Equipment must be worn when handling pesticides.

9.
True
False
The line strainer is needed to filter out debris that could clog spray nozzles.

10.
True
False
Shut off valves are necessary for isolating leaks and maintenance purposes.

11.
True
False
The actuator is an electrically operated flow control valve.

Answers:  1. False, 2. True, 3. True, 4. True, 5. False, 6. True, 7. True, 8. True, 9. True, 10. True, 

11. False

NORSTAR NUTATING BOOMLESS SPRAYER HEAD


The Norstar nutating sprayer head is another tool used in the Roadside Environmental Pesticide Program.  This is a boomless head as all of the nozzles are mounted on a box. The Norstar is very similar to the Select-A-Spray head with one major difference. The Norstar head rotates back and forth at a high rate (nutates) while the Select-A-Spray is completely stationary. This nutating action helps to break up the stream flowing from the nozzles allowing for complete coverage. The head will effectively cover a width of 2 - 41 feet. By turning certain nozzles on or off the Norstar can create a spray pattern that will intentionally leave untreated areas. This is helpful in some Roadside applications. The Norstar system can be used in all Roadside pesticide application situations. Gallons per acre may be adjusted from 20 to 100 depending upon application. Rates can be adjusted by turning nozzles on or off, by adjusting vehicle speed and by computer settings. To achieve effective coverage, it is not recommended to utilize a rate lower than 20 GPA. 
NOZZLE SPRAY WIDTH
Nozzle #
1
2
3
4
5
6
7
8
9

 Feet*
@
2.0
2.0
3.0
4.0
5.0
6.0
7.0
3.3
9.0

* Spray pattern from head

@ Spray patterns may vary slightly due to local Division modification.

Norstar head as mounted on Class Code 4172 Sprayer
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Work Exercise #4

Answer the following questions by circling the letter beside the correct answer.

1.
When shall operators perform pre-operational check of their equipment?


A.
At the end of each operation.


B. 
During lunch break.


C.
At the beginning of the workday.


D.
Only when a problem occurs.





2.

When handling chemicals you should…


A.
Follow the label directions


B. 
Wear personnel protective equipment.


C.
Wash hands thoroughly with soap and water


D.
All of the above.





3.

Where is select-a-spray designed to be mounted?


A.
On cab of application vehicle.


B. 
On rear of application vehicle.


C.
Front bumper or truck chassis behind cab.


D.
None of the above.





4.

The control box switches operate which of the following?


A.
Each nozzle set can be operated independently.


B. 
The master switch can operate all nozzle sets.


C.
Electric cylinder can be operated by a control switch to adjust spray angle.


D.
All of the above.





5.

Calibration of spray equipment is important because…


A.
Insures proper output of material to target area


B. 
Prolongs life of your equipment.


C.
Will prevent mixing and loading problems.


D.
Is required by Material Safety Data Sheets

















Answers: 1. C,   2. D,   3. C,    4. D,    5. A

TRAFFIC CONTROL FOR SLOW-MOVING HERBICIDE OPERATIONS

in the Division Roadside Environmental Department

     The Division Roadside Environmental Operations of the North Carolina Department of Transportation/Division of Highways has responsibilities for roadside vegetation management along North Carolina’s State-maintained highway system.  A major portion of roadside vegetation management, specifically the control of undesirable vegetation, is accomplished by the Roadside Environmental Department through the proper use of herbicide applications.

     When the use of herbicides is the preferred method of vegetation management along the roadsides, the Roadside Environmental Department is tasked to commit personnel, equipment, and materials to accomplish this objective.  The first priority in planning such spraying operations is the SAFETY of the personnel who operate the Department’s equipment, as well as the traveling public.  Along a given highway right-of-way system, the Department’s primary herbicide application equipment is truck-mounted and operates at slow travel speeds within the range of approximately 3-12 mph.  As a general rule, there are two (2) categories of locations that the application trucks may be positioned to operate along the highway right-of-way.

(1)  on-road:   truck being driven along the paved travel lanes or along 




           paved emergency lanes or paved shoulders

(2) off-road:  truck being driven off paved surfaces, along grassed

                portions of the highway medians or shoulders

     Off-road application is generally considered to be the safer of these two (2) categories.  In recent years and for future plans, the Department is striving to purchase new equipment and retrofit existing equipment so that the operation can be performed “off-road” whenever the typical section of the grassed shoulders/median is conducive to safe, slow-speed travel.  During “off-road” applications, the application truck operates in a manner that does not require the closing of travel lanes.  Minimal traffic control devices are necessary when “off-road” herbicide applications are utilized.

     Even though technological advances are expected and anticipated, due to various factors, the Department is unlikely to convert to an all-inclusive “off-road” spraying system within the foreseeable future.  Due to this factor, adherence to guidelines for safe traffic control is needed for utilization by the Roadside Environmental Department.

     The NCDOT bases its traffic control practices on the Manual on Uniform Traffic Control Devices, or MUTCD.  The MUTCD was last updated in 1988.  The MUTCD contains very little information concerning “slow-moving” operations, so the Department has developed guidelines which are in accordance with the basic concepts and principles of the MUTCD.  These concepts and principles have been utilized to formulate a series of seven (7) Moving Operation Caravan drawings.  Five (5) of these drawings are utilized by Roadside Environmental personnel when performing “on-road” herbicide applications.

     The traffic control zone is the distance between the first advanced warning sign and the point beyond the work area where traffic is no longer affected.  Below is a diagram showing the five parts of any traffic control zone.  Due to the nature of Moving Operation Caravans, it is necessary to make modifications to some of the five (5) parts when planning for the traffic control zone in herbicide spraying operations.  For example, channelizing devices such as cones or drums are not practical for a moving operation.
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     In 1997, due to severe accidents leading to further concern for the safety of workers operating slow-moving vehicles in traffic control zones, an in-depth study was made by appropriate NCDOT staff to determine applicable traffic control requirements for slow-moving operations, including roadside herbicide spraying functions.

     As a result of the 1997 study, a ring-binder type manual entitled “Maintenance Traffic Control Guidelines” (dated May, 1997) was developed.  The manual contains a Table of Contents and seven (7) Moving Operation Caravan drawings previously mentioned.  Drawing Numbers 1-5 in this manual pertain exclusively to roadside spraying operations.  The drawings are very detailed and present examples that cover virtually all situations encountered on North Carolina’s system of highways.

     As changes occur in highway design and features, such as median guardrail, that could impact traffic flow, it may be necessary to make applicable adjustments to the traffic control schemes for slow-moving herbicide operations.  Whenever such changed features are installed and become a part of the roadway environment, the Roadside Environmental crew should inquire to supervisory and/or management personnel as to what, if any, revisions are to be made in the set-up of the moving operation caravan.  Accordingly, Roadside Environmental supervisory/management personnel should consult with the Safety Officer and/or Safety Consultant within their Highway Division to discuss and determine if any changes in traffic control set-up are recommended and the method of implementation.    

     Employees who are pursuing the 4R6 skill block should request to review and study the “Maintenance Traffic Control Guidelines (Moving Operation Caravan)” manual.  The manual can be obtained from their Division Roadside Environmental Engineer, as well as the Transportation Supervisor II or III within their Division.

     Some Highway Divisions may choose to utilize “Changeable Message Signs”, or CMS, to supplement the traffic control in slow-moving operations.  This option is more applicable in high traffic volume, urbanized situations.   Divisions may coordinate this effort through the Division Incident Management Unit, or by other means.

Work Exercise #5

1 The first priority of a Roadside Environmental herbicide spraying operation is:

A. calibration of the spray equipment

B. using a general use herbicide instead of a restricted-use product

C. safety of the personnel operating the DOT equipment, as well as the traveling public.

D. examining the equipment before operating

2 On-road application is the safest method of herbicide application by the NCDOT.

A. True

B. False

3 The MUTCD, Manual on Uniform Traffic Control Devices, 1988 edition, has an 

abundance of information devoted to slow-moving traffic control operations.

A. True

B. False

4    
Any traffic control zone consists of five (5) basic parts.  Which of the following    

 is not one of the five (5) parts?

A. Advanced Warning Area

B. Transition Area

C. Buffer Area

D. Safety Set-Back Area

E. Termination Area

5
For moving caravan operations when spraying Interstate and other

multilane-divided roadways in the median and on the right side with paved shoulders less than 10’ wide, which of the following is optional?

A. Flashing arrow panel on the first advance warning vehicle

B. Flashing arrow panel on the second advance warning vehicle

C. Protection (shadow) vehicle can be completely in travel lane or traveling along the grassed shoulder

D. Left-Lane Closed sign on the protection (shadow) vehicle.

6        Signs on vehicles should be mounted a minimum of two (2) feet above the 

ground.

A. True

B. False

C. Not specified in DOT guidelines

7       The advanced warning message of “Machinery in Road Next 1 Miles” may be 

signs or CMS (changeable message sign) and either ground-mounted or truck-

mounted.

A. True

B. False

8      When two (2) advance warning vehicles are required, it is mandatory for the 

protection (shadow) vehicle and the second advance warning vehicle to use a Type B flashing arrow panel.

A. True

B. False

9
How many advance warning vehicles are recommended for moving operation 

caravan when spraying on Interstate and other high volume multilane-divided roadways in median and on right side with paved shoulder 10’ or wider:

A. One

B. Two

C. Three

D. Zero

10
Which of the following signs is not recommended to be mounted on the front of 

the application vehicle when spraying on two-lane, two-way roadways:

A. “Slow Moving Traffic”

B. “Machinery in Road”

C. “Keep Right”

D. None of the above

11 For a moving caravan when spraying on a two-lane, two-way roadway with ADT 

less than or equal to 5000, it is permissible to omit the advance warning vehicle if a flashing arrow panel is used on the application vehicle.

A. True

B. False

12 Since it may be distracting, radio communication between vehicles in a moving 

caravan is not recommended.

A. True

B. False

13 On Interstate routes, if using ground-mounted advance warning signs or stationary 

CMS, the total distance between the first advance warning sign or CMS and the application vehicle should not exceed ____ miles and the sign should read “Machinery in Road Next ____ Miles”.

A. 5, 10

B. 5, 5

C. 10, 10

D. 1, 1

14 Total distance between first and last vehicle in slow moving caravan should not

exceed  ____ mile(s) in length.

A. One and one-half (1 ½)

B. Two (2)

C. One-half ( ½)

D. One (1)

15 When spraying on an Interstate route with paved shoulders 10’ or wider, all 

 vehicles in the moving caravan shall be completely in the travel lane.

A. True

B. False

16 CMS (Changeable Message Signs) can be used to supplement the traffic control 

on slow-moving operations and may be coordinated through the Division Incident Management Unit, or by other means.

A. True

B. False

17 When it is observed that median guardrail has been installed on a highway section, it is generally not necessary to consider how this new highway feature will impact the slow-moving traffic control caravan.

A. True

B. False

Section of 4R6 Skill Block Manual: “Traffic Control For Slow-Moving Herbicide Operations”

Answers to Work Exercise #5

1
C

2
B

3
B

4
D

5
A

6
B

7
A

8
A

            9
A

10
B

11
A

12
B

13
C

14
D

15
B

16
A

17
B

Public Relations for Vegetation Management 

Public Relations (PR) are the way you deal with the public.  The primary objective of a PR program is to inform others about your job to make them supportive of roadside vegetation management efforts.  Special local issues, concerns, and fears are addressed with facts and education.  The most effective PR program is in place before applications begin.  It is through the vegetation management professional that the public forms opinions about the need for roadside vegetation management.

Informing the Applicators


Applicators are the most visible members of the roadside management team.  They are the ones most often seen and remembered by the motoring public; they can be the focal point of controversy. They face a variety of PR situations: advising citizens what is being applied, responding to an on-the-scene reporter, dealing with an individuals concern with pesticides, or safeguarding against problems with spraying near a sensitive area – all the while minimizing time spent in doing the job.  Applicators are key people in an overall public relations campaign.


Public relations begin with a plan.  The plan includes both internal communications and informing the public.  Internal communications should convey the philosophy that the applicators are an organizational asset.  Workers need to know their employer is committed to worker safety and preserving the environment.  Training programs should emphasize safety and sensitivity to potential people problems.  High morale is essential to a good image.  Employees’ attitude affects how they look, what they say, and how they act.  An increased understanding of their job helps them project confidence.  Improved communication helps them get the message across.  Continuing education is important to the success of the weed control program and a must for maintaining certification in most states.

As a crew member you must:

· Be polite and business-like with everyone regardless of what they say or do.  Friendliness helps make you believable.

· Pay attention to appearance.  The public develops confidence in your abilities if you are clean, neat, and professional.

· Understand what you are doing and why.  You are not “killing weeds” but are controlling/ managing roadside vegetation to improve and maintain safety and appearance.

· Be fully aware of the rules and regulations governing the application of and the liability for herbicide and plant growth regulator use in your state.

· Know what kinds of herbicides and plant growth regulators are being used, and what thy do and don’t do.  Bystanders may need to be given a general working knowledge of their activities.  They don’t need information beyond their level of expertise.  They need to know that you know what you are doing.

· Know the vocabulary of the profession.  Don’t use the work “poison” when talking about herbicides and plant growth regulators.  Herbicides and plant growth regulators.  Herbicide sprays are applied in very dilute solutions.  Public exposure to the products should be minimal.  Landowners or pedestrians in the vicinity should not be subjected to an acute or chronic exposure to the products being applied.  The herbicides and plant growth regulators used on right-of-way are very specific for plants and should have no adverse effect of animals at labeled use rates.

· Be aware of other labeled uses for the materials you are applying.  Most of the products used to manage roadside vegetation also have other uses, such as for food production.

· Use the best product for the job, and apply it according to label directions.

· Adhere to safety and usage reporting procedures established by state and federal standards.

· Use the right equipment for its intended purpose.

· Keep equipment in good repair.  Fresh paint and clean equipment create an appearance of professional competence.  Have the correct replacement parts and tools for field repairs.  Repair all leaks immediately.  Scheduled maintenance and spray-logs must be maintained.

· Begin each job with an on-site inspection, regardless of how many times the area has been treated in past.  Things change from year to year, and new crewmembers need information before starting.

· Use drift control agents when necessary and shut down the operations whenever conditions become unfavorable.  Follow agency guidelines for the products being used.

· Be inconspicuous as possible.  The ideal operation is not only effective, it also attracts a minimum of attention.  For example, mufflers on secondary engines reduce noise as well as public attention.

· Do not leave empty containers on the right-of-way.  They must be disposed of in a legal manner.  A dedicated concern for preserving natural beauty is essential.

· Know when to answer and when to refer to your supervisor.  Having their calling cards in the truck is wise.

Key Issues to Remember 


A roadside application will be visible and attract attention.  Know what to expect and have a plan.  Does the area have a history of complaints?  Is the proposed treatment site adjacent to a garden, critical habitat, wetlands, or farm crops?  It is important to be aware of all factors that may effect the departments ability to manage vegetation along the roadside.

Dealing with Complaints


Uninformed people have the most complaints about roadside vegetation management techniques.  While some are justified, many have no basis.  Yet all complaints need to be investigated.


Expect complaints.  Unanswered complaints can affect the opinions of hundreds (if not thousands) of people in a matter of a few hours via the media.  Prepare to deal with each person and each complaint in a professional manner.  

Answering Complaints


Good human relation’s skills are essential.  The person must be able to stay cool in a tense situation.  They must have knowledge in people skills, application process, and products.  The person selected must be empathetic and have the authority to solve a situation without delay- if solution is possible.  And, if no damage has occurred, courtesy and diplomacy are essential.


Never argue.  Don’t hesitate to refuse a request that is improper.  Answer questions honestly without appearing to duck the issue.  There is nothing to hide.


Document your action on each complaint by taking the name and address of whom you talked to, and when you visited with them.  Review spray logs before arriving on the scene.  Note what the weather conditions were at that time of the complaint or alleged occurrence as well as any comments the applicator made.

Summary


Public relations is your personal and professional responsibility.  PR is essential to the management of issues on the public mind.  Use public relation techniques for fewer complaints, quicker resolution of conflicts, and improved support for roadside vegetation management. 

Public Perception and Communication of Risk 

Dr. Thomas J. Hoban, Professor

Department of Sociology and Anthropology

North Carolina State University

Introduction


Many people believe our world is getting more dangerous (i.e., risky).  This is puzzling because in many respects we live better and longer than ever.  Several reasons for this can be mentioned.  Environmental and food safety risks receive more attention from the media and public policy makers than they have in the past.  Some form of risk assessment is being included in most major public policy decisions related to such areas as environmental quality and food safety.  People are increasingly concerned about the impacts of technologies on their own health and the environment.  Many people now see such potentially beneficial technologies (e.g., pesticides) as undesirable.  One cause of public opposition to technology is the way that experts and the public differ in their understanding of the relative risk of different technologies.


People are demanding and getting a greater voice in decisions about the risk management process.  They raise some tough, but reasonable, questions about the risks of everyday life:

· What is or is not safe, given all the publicity about risk and our ability to detect ever smaller quantities of chemicals in food and water?

· Which side in a debate should we trust when each side has equally qualified and impressive "experts"?

· How can we reduce our own risks and those faced by our families, especially our children?

· How can we get the best and most accurate information about the risks we are facing?

· What are government or industry doing to protect us from the risks they have created?

At the outset, I must advise you there are no easy answers to these kinds of tough questions.  Likewise, we have no standard formula for risk communication or public involvement.  The purpose of this paper is to provide scientists, government officials, educators, farmers, and others with insights into public risk perceptions and advice on risk communication so you will be better able to address these and other tough questions.  The focus will be on public perception of the risks associated with food safety and environmental quality.  However, most of the ideas and suggestions apply to people's perception of other kinds of risk.

Risk Perception


Scientists, government officials, and educators have recently become very interested in how people perceive and understand risks associated with health and environmental problems.  Risk assessment and management are very complex because of inherent uncertainty, as well as the need to make decisions without adequate information about potential benefits and risks.  However, most people expect a risk free world.  For the most part, they tend to resist making the difficult tradeoffs demanded by complex societal issues.


Widespread public concern over risks appears to be a relatively recent phenomenon (as are many of the technological risks themselves).  Risk perception and communication must be considered in its social and cultural context.  In fact, even the idea that we deserve a risk-free life is a relatively localized and recent attitude that is most common in the Western industrialized world.  Risk perceptions tend to be personal.  People have different beliefs and values.  Such factors as early experiences, education, circumstances, and personality affect individual perceptions of risk. 

Experts and Public Disagreement

Government and industry scientists often lament the "lack of public understanding" about risk.  Disagreements between scientists and the public represent problems for each side.  Risk assessment professionals and other scientists often become frustrated in their attempts to communicate with the general public about technical risk assessment and management.  Technical experts feel the public misunderstands the "real" nature of different risks.  It is true that many people either minimize some important risks (e.g., high levels of dietary fat or alcohol consumption) and they exaggerate some relatively less important risks (e.g., flying in commercial airplanes or drinking water with trace levels of pesticide residue).  Experts, however, often adopt the arrogant and counter-productive attitude that they are right and the public is wrong.  They use complex arguments and technical jargon that tends to further alienate the lay public.


Members of the general public often are angered by technical experts who appear cold and impersonal in their use of complex statistical probabilities and bureaucratic jargon.  The majority of citizens rely on intuitive risk judgments, typically called risk perceptions.  Their experience with hazards comes largely from indirect sources (i.e, the news media) rather than direct experience.  Most people are convinced they face more risk today than in the past.  They also express concerns that future risks will be even greater than they are today.  This contrasts sharply with the view of most professional risk assessors.  Different, often unrelated, definitions of risk lie at the base of the disagreements between experts and the public.  Technical experts define risk by multiplying two factors:

· The hazard potential (i.e., the likelihood that something will cause harm in the future) 

· The probability of exposure (i.e., how likely is it that certain people will be exposed to the hazard). 


This form of technical risk assessment usually involves complex statistical analysis and extrapolation from animal models.  Considerable uncertainty is involved, and the scope of such assessments is quite narrow.  Risk assessment is far from perfect.  Technical risk assessment attempts to be as rigorous and valid as possible.  However, it is controversial.  In fact, risk assessment practitioners tend to disagree about methodology and findings.


Another definition of risk is more important to members of the general public.  This definition includes a variety of qualitative and subjective factors (e.g., ethics, control, or the involuntary nature of exposure).  In fact, the public generally doesn't understand or even care about technical risk assessments.  The common public response to an unknown or new risk is "I'm not sure what it is about that stuff; but I know I don't like it!"  The public has a broader and more relevant conception of what is meant by risk than the technical experts because technical assessments can't incorporate the types of concerns the public expresses.  Many of the problems associated with risk management and communication result from the differences between these two definitions.  Problems are inherent in each definition.  The technical concept of risk is too narrow and ambiguous to serve as the crucial yardstick for policy making.  Public perceptions, however, are the product of intuitive biases, economic interests, emotions, and cultural values.  All of these are hard to measure and evaluate.  Technical risk must, therefore, be viewed in combination with psychological, social, and cultural processes in ways that can heighten or reduce public perceptions of risk.

Influences on Risk Perception

It is important to understand the types of factors that are most important to the lay public when a particular risk is evaluated.  For the most part, these factors are largely ignored by risk assessment professionals in their calculations of hazard and exposure.  For example, some factors will make the risks of agricultural chemicals appear more serious and therefore, less unacceptable to the public.  One of the major factors that makes a risk unacceptable is the extent to which people are made to face a risk involuntarily.  Chemicals in food or water will be perceived as particularly risky because they will be considered an involuntary risk.  People don't voluntarily add such chemicals to their drinking water or food supply.  Furthermore, most people believe they have very little control over food safety or water quality.  Many doubt that the government or industry is effectively controlling food safety or environmental problems. 


Unfair risks are also considered to be less acceptable.  Pollution risks will be perceived as unfair if only certain groups benefit.  For example, people who bear potential risks of pesticides may feel they are not receiving the benefits from use of these technologies.  Public concern over risks will be perceived as more serious if they are associated with artificial chemicals (e.g., pesticides), rather than something found in nature (e.g., bacteria).  People find known risks (i.e., those that are understood) to generally be more acceptable than those which are unknown.  The public will find little comfort in the fact that the government and scientific community do not know the extent of food safety risks or drinking water pollution.  Likewise, people will be worried if they learn that the "experts" have little understanding of the long-term health risks associated with exposures to small amounts of agricultural chemicals.


As can be seen from this discussion, many factors may cause the average citizen to become fairly alarmed about the risks of pesticides.  Most people do not think about risks in terms of the technical definition used by risk assessment professionals.  They base their risk assessments on intuition, emotion, and selective perception of uncertain information.  Furthermore, people are often very concerned with secondary effects, (e.g., impacts on quality of life, property values, and future generations) which the experts are unable to evaluate.  Professional risk assessors are generally uninterested in incorporating such "ripple effects" into their models.  In fact, the narrow scope of most risk assessments makes it impossible to include important qualitative and subjective factors.  These factors are often at the base of many risk perceptions.  Because political leaders have many of the same perceptions as other citizens, they are likely to base many political decisions on subjective factors, as well.


Public perception of risk is also influenced by public attitudes toward science and technology in general.  Public confidence in science and technology has diminished in recent years.  Many people distrust new and unfamiliar technologies.  Many people have very low levels of scientific and mathematical literacy.  In fact, the majority pay little attention to new scientific or technological developments.  These problems are particularly serious as related to agriculture.  Many people are no longer personally familiar with farming.  Most have little understanding of how food is produced.  They have little appreciation for the role of agricultural chemicals in assuring an abundant and relatively low cost food supply.


We also need to recognize that perception and acceptance of risk have their roots in social and cultural factors.  Responses to risk are affected by social influences and communication with friends, family members, fellow workers, and respected public officials.  Psychological studies have uncovered a number of biases that people employ to make sense out of uncertain risks.  These biases and other factors present communication challenges, as well as educational opportunities.

Risk Communication


Effective communication and education programs will be vital in promoting reasonable attitudes and informed participation in risk management decisions.  To improve our risk communication efforts, we must abandon the idea of communication as a one-way transmission of persuasive information from an "expert" source to a "uninformed" receiver.  Instead, we must adopt an interactive communication approach.  Communication is the act of sharing and understanding meaning.  Communication involves two or more parties who are willing to inform as well as to be informed.  To communicate is to present one's viewpoints, to listen to or consider other perspectives, and to participate in shaping new ways of thinking about issues.  All concerned parties have a right to be involved in issues that affect individual and community well-being.

Risk Communication Objectives and Messages


The goal of risk communication should be to produce an informed public that is involved, reasonable, solution-oriented, and collaborative.  Risk communicators often try to achieve a number of inter-related objectives. 

1.
To better educate the public about risks, risk analysis, and risk management.  Three areas where such information can be improved include people's ability to put risks in perspective; understand the complexities of risk problems; and understand the rationale of risk assessment and management.  People need to learn that there are no zero-risk solutions; tradeoffs are necessary; and uncertainty cannot be avoided.

2.
To better inform the public about specific risks and actions taken to alleviate them.  Means to achieve this objective include:  avoiding technical and bureaucratic language; casting the results of risk analysis in terms that make sense to lay people; and improving the interaction with information transmitters (i.e., the media).

3.
To encourage personal risk reduction measures.  Demonstrate simple and inexpensive actions that individuals can take to substantially reduce their own risks and those faced by others.

4.
To improve the understanding of public values and concerns.  Scientists, as well as government and industry officials, have a lot to learn from the public.  Better understanding of public concerns and fears can help leaders formulate better policy and present options.  

5.
To increase mutual trust and credibility.  The main suggestions here are to:  be honest and non-evasive.  Do not hide behind bureaucratic arguments and do not second guess the public.

6.
To reduce Conflicts or Controversies.  Conflicts over risk decisions arise because such decisions affect people directly; experts disagree; and/or trust or credibility has been lost.

Risk Communication Messages

Keeping these objectives in mind, it is possible to suggest some general kinds of messages that should be included in risk communication.  For example, basic principles of toxicology (e.g., "It is the dose that makes the poison.") must be explained.  Also, it will be necessary to highlight some of the applications and limitations inherent in certain procedures (e.g., animal toxicity tests or computer models).


Another message that is included in most risk communication involves comparisons of different types of risks.  Such efforts are, however, complex and risky if communicators ignore the factors that determine risk acceptability described earlier.  For example, certain comparisons will generally backfire.  People will resent hearing that they should not worry about small residues of pesticides in their water or food because more people are killed by driving or smoking each year.  The responses will be that "At least I am in control when I drive a car."  or "It's my decision about whether or not I choose to smoke."  For the public, therefore, risk comparisons often seem  irrelevant, unbelievable, or insulting.  


Some types of comparisons that are more neutral and quite helpful involve analogies between concentrations (e.g. parts per million) and more common units of measure.  For example, one “part per billion” can be illustrated by the following comparisons:  

 
One inch in 16,000 miles

 
One second in 32 years

 
One cent in $10 Million


These types of comparisons can help people visualize very small numbers.  Such comparisons can be effectively used to convey the extremely small quantities scientists are now able to measures, as well as the numbers used in various regulatory standards.  However, these comparisons must be used with caution.  Do not try to tell people that just because a number is small it is not important.  Be sure to compare the numbers that represent amounts measured in food or water to the accepted standards set by government agencies to protect public health.  Risk assessment professionals arrive at such standards and tolerances through carefully controlled procedures, based on the best scientific information available at the time.

 
Many people seem to have lost their confidence in the political and scientific establishments.  We need to reassure people that a good deal of government regulation is required for the development, approval, and use of new technologies.  For example, explain to people that all new chemicals used in food production and processing are required to pass a number of tests that are designed to protect the public from adverse impacts no human health and the environment.  People need to regain confidence in the organizations responsible for the overall process of risk assessment and risk management.  Overall, industry and government officials have less than a perfect record in the eyes of the public.  People have a tendency to remember past problems related to intentional and unintentional cover-ups; failure to disclose assumptions and uncertainties; low appreciation for public concerns; outright arrogance and hostility toward the public; and serious industrial accidents (e.g., Love Canal, Three-Mile Island).

Groups Involved in Risk Communication

Risk communication takes place within formal and informal organizational and institutional contexts.  A variety of groups and organizations are involved with risk management and communication, including: government officials; industry interests; third-party scientists (e.g., from a university); the mass media and the general public.  Each participant brings to the risk communication process their own needs, emotions, beliefs, attitudes, values, and political persuasions.  Such characteristics influence their perceptions of and reactions to risks.


Opposing sides are usually formed early in the process, separating those who support a controversial technology or project from those who oppose it.  Proponents of a technology often have a vested, economic interest in the success of their proposed action.  To be fair we should realize that many proponents also have a larger public benefit in mind.  In modern society proponents often must provide evidence to one or more government agencies that their technology is effective and reasonably safe for public health and the environment.  They are then put in the position of marketing their technology (with attendant risks and benefits).  Attorneys and public relations personnel often play a major role in shaping corporate strategy.


On the other side, a variety of groups may oppose a proposed project or the use of a new technology.  At the extreme, there are effective political forces that are simply opposed to almost any new technology, based in part on nostalgia for a simpler life.  They sense that we have lost control of our destinies in the face of ever more powerful technology.  Opposition to technological change has, in fact, become a full-time occupation for some activists.  It is important to note that most opponents are, in fact, often genuinely concerned with protecting the "public interest".  However, most activists also have their own political, social, and economic agendas.


Somewhere between the dedicated proponents and opponents lie the vast majority of people.  For the most part, average citizens show relatively little interest in or concern for technological risks until they are somehow brought close to home.  As discussed in the next section, the mass media play a major role in shaping public perception of risk.  Given the apathetic majority, the special interests on either side are often left to play the major roles in risk assessment policies and decisions.  One of the goals of this publication is, in fact, to provide the incentives and strategies for facilitating public participation in risk management decisions.

Sources of Risk Information


To understand risk perception and communication we need to recognize how people get their information about risk.  Much of the information people receive about risks comes from the mass media.  The media collects, interprets, and transmits information about the technical, political, and societal implications of risk.   The media also plays a vital role in setting the public agenda.  Unless something is reported in the mass media, most people will not think about it.  In this respect, the media serves to either exaggerate or play down certain risks.  If the media covers a particular risk, many members of the public automatically assume it is important.


Political leaders and citizen groups will be much more likely to respond to an issue once it is in the media.  The media also lends credibility and legitimacy to a particular side in a debate.  By providing a forum for expression, certain groups are better able to influence public perceptions.  If the media gives a lot of attention to one side, that side is often viewed by the public as having the most credible and legitimate position.  Activist groups often are highly skilled at working with the media.  Attorneys are also usually involved in the risk assessment and the communication process.


Problems often arise with media communication of complex technical subjects.  The media are very selective in terms of the types of stories covered and the information included in a particular story.  The media are generally more interested in politics than in risk; more interested in simplicity than in complexity; and more interested in danger than in safety.  They often look for controversy and emphasize opposing views.  The media determines how much coverage a particular issue receives by some combination of their own editorial positions and a rather subjective evaluation of newsworthiness.  Stories are considered newsworthy if they have one or more of the following elements:  politics and controversy; timeliness; local relevance; as well as human interest and drama.  The media also tends to cover major new legal or scientific developments.  Media coverage may be sensationalized to obtain greater attention and market share.


It is important to recognize that the media generally will not intentionally include inaccurate information in their stories.  Inaccuracy generally results from the limited time available for background research, as well as lack of access to information on all sides of an issue.  It is also important to realize that the media usually strive for balance in covering an issue.  The media tries to cover different sides of an issue.  This is not the same as scientific objectivity, where the most accurate information is given the most credibility and attention.


Scientists and regulators can do a lot to improve media coverage of risk-related stories.  They must be ready to inform reporters fully and early about the issues and scientific facts.  This means being open and accessible.  Scientists also should accept more responsibility for educating the media.  This will take time and patience on the part of scientists.  It will also be important to understand and work within the media's own constraints and needs.  Reporters often face short deadlines and have little time to learn complex, technical information.  Remember, they are looking for newsworthy stories, not sophisticated methodological or theoretical discourses.  Most reporters usually have to sell their stories to an editor.  Above all, it will be important to not treat the media as the "enemy".  For the most part, they are trying to present accurate information in an interesting (but often simplified) way to a public that is generally uninformed and uninterested in science and technology.

Risk Communication Guidelines


Given this background on risk perception and communication, it is possible to provide some general guidelines to help you improve risk communication.

1. Accept and involve the public as a legitimate partner in risk management.  People have a right to participate in decisions that affect their lives.  Try to recognize not only the error, but also the wisdom, in non-technical risk perceptions.  If people are sufficiently motivated and educated they can understand fairly complex information.  Realize that if groups are ignored, they can often find a way to be heard through the political process (usually with a vengeance).  Recognize and point out that we are all members of the public who eat the same food, drink the same water, and breathe the same air.

2. Listen carefully to the interests and concerns of the public.  Remember that communication is a two-way process.  Find out what people are thinking through interviews, focus groups, and surveys.  Classify and understand the different subgroups within the audience.  Recognize that there are many different "publics" that have unique interests, needs, concerns, and levels of knowledge.  Different types of media, messages, and spokespersons will be appropriate to educate and involve each different audience segment.

3. Plan carefully and evaluate the effectiveness of your communication efforts.  Begin with clear objectives.  Determine the types of messages that are important.  Try to put different risks in perspective in a way that is meaningful to your audience.  Explain the complexity of risk management and the fact that we cannot avoid uncertainty in risk assessment.  Inform people about what they can do to reduce risks that are clearly known to be serious.  Remember that even the best technical data are often ignored by the public.  Serious problems arise when the public misinterprets available data.

4. Coordinate and collaborate with credible sources.  Find out who people are most likely to trust:  (university scientists, environmental groups, Extension agents, physicians, and other health care professionals).  Involve them early and work together to issue joint statements.  The public will often have little faith in industry representatives, particularly the company responsible for a particular product or technology in question.  Avoid public conflicts or disagreements among sources.  As discussed earlier, work hard to meet the needs of the media.  Approach them as a partner.  Provide background information to reporters and be ready to respond succinctly to their questions.

5. Speak clearly and with compassion.  Technical language and jargon are useful professional shorthand.  But, they are barriers to successful communication with the public.  Demonstrate respect, sincere interest, and empathy for the public's interests and concerns.  Be honest in your messages.  If you do not know the answer, say so.  Do not try to fool people.  Present both sides of an issue.  Make a clear effort to describe what is being to done to reduce risks.  Be honest, frank, and open.  Disclose assumptions and uncertainty.  Share information early.  Remember that trust and credibility are your most important assets.  They are nearly impossible to regain once lost.

CONCLUSIONS AND IMPLICATIONS


We all must do a better job of assessing and managing the risks of everyday life, especially those associated with new technologies.  We live in a system with hard-to-quantify risks and benefits.  However, as a society, we are uncomfortable with and uneducated about science, technology, and mathematics.  This makes the public targets for pseudo-experts with a mission and a message.  There is no substitute for communication and education.  However, risk communication alone cannot be expected to resolve the value conflicts that inevitably arise over risk. 


Society's scarce resources must be focused on the risks that are really serious and important to people.  It would be a great disservice to make decisions based only on public perception.  It is equally wrong, however, when such decisions are based solely on technical grounds, without any recognition of important public attitudes, concerns, and values.  Many different groups have the right and responsibility to become involved in important and difficult societal decisions, such as those associated with technological risks.  Their involvement in decisions promotes acceptance.


We all need to recognize that the demands for greater communication and public involvement in risk decisions are going to be a normal part of doing business.  It will become necessary for all of us to do a better job of explaining the benefits and risks of our activities.  We can no longer expect blind faith in our good intentions.  We must be ready to persuade people that zero-risk is an impossible goal.  On the other hand, we must be sure that we are ready, willing, and able to do everything in our power to minimize the risks that the public is asked to face.


Improved risk communication will come from changes in attitudes on all sides in the public debate.  The "experts" must begin to understand, appreciate, and work within the broader notion of risk perception held by the general public.  The public, on the other hand, must become more informed and interested in the scientific basis underlying the risk management process.  The only long-term solution is to educate and empower people so that they will able to make the best (i.e., most informed) decisions about risk in their own lives.

Work Exercise #6

1. The primary objective of a PR program is to:

A.    To allow the public to voice their opinion.

B. Inform others about your job to make them supportive of roadside vegetation management efforts.

C. Develop trust.

D. Satisfy the Public Relations Law of 1982.

2. Who is the most visible member of the roadside management team seen by the motoring public?

A. The Applicator.

B. The Division Engineer.

C. The Supervisor.

D. The Division Roadside Environmental Engineer.

3. What should every public relations plan include?

A. Materials List and Spill Kit.

B. List of Target Species and Information on Herbicide that is being used.

C. Internal Communications and Informing the public.

D. None of the above.

4. When approached by an angry citizen you should

A. Ignore the citizen until you are ready to talk with them.

B. Call the police.

C. Stop your operation and drive away to another site.

D. Stop your operation and address the concerns of the citizen in a polite manner.

5. Before applying herbicides in an area you should

A. Have knowledge of weather conditions and current forecast.

B. Have knowledge of the herbicide that is being applied.

C. Have knowledge of the target species.

D. All of the above.

6. Your two most important assets when communicating with the public are

A. Risks and benefits.

B. Assessment and perception.

C. Technical language and jargon.

D. Trust and credibility.

Answers to Work Exercise #6

1. C.

2. A.

3. C.

4. D.

5. D.

6. D.
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