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OBJECTIVE


This skill block (1-R-6) introduces the trainee to the organizational structure of the Roadside Environmental Department.  The various programs implemented by the Roadside Environmental Department are discussed herein.  The trainee is introduced to some basic vegetation management procedures in the areas of soil stabilization, pest management and horticultural applications.  Specifically discussed are basic seeding operations, backpack utilization and ornamental and tree seedling installation.


There are two (2) phases which must be satisfactorily completed within this self-study course:

· Review of written material in this manual

· Certification examination

VEGETATION MANAGEMENT MODULE

Roadside Environmental Department Organizational Structure


The Roadside Environmental Department is one of several departments which make up the operations Section within each of the fourteen highway divisions statewide (see Figure 1).  In addition to the Operations Section each Division is also comprised of a Construction Section and a Maintenance Section.  The activities of all three sections are overseen by the Division Engineer (this may vary slightly among Divisions).



At the division level the Roadside Environmental Department is managed by the Division Roadside Environmental Engineer.  A typical division will also include a Transportation Supervisor III, Herbicide Specialists at the Transportation Supervisor II level and Crew Leaders at the Transportation Supervisor I level.  A work crew typically consists of a Transportation Supervisor I and several Transportation Workers at any of four levels.  A new employee is usually hired at the entry level position of Transportation Worker I.

The Central Roadside Environmental Unit, located in Raleigh, provides technical support, conducts research, assists in planning and administration, and procures materials and supplies for each Division Roadside Environmental Department.  The Area Roadside Environmental Engineers report to the Central Unit, and in addition to other activities act as liaisons between the Divisions and the Central Unit.

Typical Division Organizational Structure (Figure 1)






















Each Division Roadside Environmental Department is responsible for implementing the 

following programs within each division:

·    The soil stabilization program; which includes tillage operations, seeding and 


mulching, and ditch liners.

·    The pest management program; which includes implementation of our IRVM Program; and the use of computer controlled truck and tractor applicators, as well as smaller skid mounted applicators and backpacks.

·    The beautification program, which includes three horticultural aspects:

· Planting projects;

· Wildflowers; and,

· Reforestation.

·    The rest area maintenance program, which includes providing clean restrooms 


and an aesthetically pleasing landscape.


The trainee will become more familiar with the details of these and other programs as they proceed on to future skill blocks.

WORK EXERCISE #1

Roadside Environmental Department Organizational Structure

(Choose the best response to each question)

1.  The Roadside Environmental Department is typically within which Divisional Section?

A.  Construction.

B.  Maintenance.

C.  Operations.

D.  Landscape.

2.  How many statewide highway divisions are there in North Carolina?

A.  10.

B.  12.

C.  14.

D.  16.

3.  A new employee is usually hired at the entry level position of Transportation Supervisor I.

A.  True.

B.  False.

4.  Which of the following is not a program which is implemented by the Roadside Environmental Department?

A.  The Soil Stabilization Program.

B.  The Pothole Patching Program.

C.  The Pest Management Program.

D.  The Beautification Program.

E.  The Rest Area Maintenance Program.
Soil Stabilization


As a result of increased public awareness regarding environmental concerns and the Department’s commitment to comply with state sedimentation laws, soil stabilization is one of the Department’s top priorities.  Division Roadside Environmental seeding crews are responsible for the establishment and maintenance of turfgrasses on DOT rights-of-way.

After the Maintenance Department has finished grading a site, the Division Roadside Environmental Engineer and/or Transportation Supervisor work closely with county maintenance personnel to coordinate and schedule seeding on a timely basis.

Seeding operations consist of four basic steps:

(1)  seedbed preparation;

(2)  application and incorporation of soil amendments and seed;

(3)  mulching; and

(4)  fertilizer topdressing.

We will now briefly discuss each of these steps.  It should be noted that seeding techniques and equipment may vary slightly among the divisions and are based on the equipment complement and geographic location.

Seedbed preparation is perhaps the most critical step in the development of a vegetative cover.  The seed bed provides the medium for the resulting plants to take up water and nutrients through their roots.  The primary objective of soil preparation is to produce a seedbed which allows for the development of excellent plant roots and optimum plant growth.  Using either a chisel plow or field cultivator, the soil is tilled to a depth of about five inches.  Clods within the top 2 to 3 inches of soil should be eliminated by working the soil with either a pulverizer, drag, or disk harrow.

Once the seedbed has been prepared, soil amendments and seed are spread onto the soil surface at the recommended rates with a rotary broadcast spreader, drop spreader, or hydroseeder.  Care should be taken during application to ensure uniform distribution.  Soil amendments such as lime and a starter fertilizer should be tilled into the soil to ensure plant nutrients are located in the root zone.  Grass seed should be covered lightly with soil and cultipacked to provide good seed-to-soil contact.



Next, seeded areas are mulched with grain straw using a mulch blower.  Mulching helps prevent erosion, conserves soil moisture, and promotes germination and establishment of the grass.  Care should be taken to apply the desired rate of mulch uniformly across the entire seeded area.  Mulch is anchored or “tacked” together to prevent it from being wind-blown or otherwise moved.  Using an asphalt distributor, asphalt emulsion is spread uniformly across the mulched area.

Established turfgrass stands are topdressed with fertilizer within six months to one year after germination to insure optimum growth.  Topdressing fertilizers are uniformly spread using either a rotary broadcast spreader, drop spreader or hydroseeder.

As you progress into the Intermediate Level of the skill blocks training program you will learn more details about mulching and be introduced to erosion control devices used to supplement seeding and achieve soil stabilization.
WORK EXERCISE #2

Soil Stabilization

(Choose the best response to each question)

1.  Which of the following Roadside Environmental crews is responsible for the establishment of turfgrasses on D.O.T. rights-of-way?

A.  The Seeding Crew.

B.  The Wildflower Crew.

C.  The Plant Bed Maintenance Crew.

D.  The Herbicide Crew.

2.
Which of the following is not one of the four basic steps in a seeding operation?

A.  Seedbed Preparation.

B.  Fertilizer Topdressing.

C.  Operator Crossdressing.

D.  Mulching.

3.  What is the main purpose of cultipacking after seeding?

A.  To remove all air spaces from the soil.

B.  To level the seedbed.

C.  To crush any weed seeds.

D.  To provide good seed-to-soil contact.

4.  Which of the following is not a function of mulching?

A.  Helps prevent erosion.

B.  Eliminates need for fertilization.

C.  Conserves soil moisture.

D.  Promotes germination and establishment.

Pest Management

Utilization of Backpacks


A backpack is the primary piece of equipment used in horticultural pest management applications.  It typically consists of a 4 gallon canister with a screw top lid, shoulder straps, a pump handle, spray hose and wand with a nozzle tip.  The wand has a trigger handle to release the product.  When using a backpack always keep the pump handle moving consistently so as to maintain steady (not excessive) pressure.

Basic Application Techniques


The type of nozzle is determined by the application method to be used. For spot applications an adjustable cone nozzle is recommended.  This allows for directing the spray into a precise stream.  This type of application is used when only certain individual weeds or spots are targeted, such as in an ornamental plant bed.


In an over-the-top application, a flat fan nozzle is preferred.  This allows for a general, uniform spraying pattern where coverage of the entire area is important.


A flat-fan nozzle is also used in surface application.  A turbo floodjet nozzle is highly recommended for uniform coverage.  One backpack at 4 gallon capacity with a turbo floodjet nozzle can cover approximately ¼ acre in a surface application.


When making a surface application or an over-the-top application, always hold the wand still and at a consistent height (3’ off ground or waist high).  Do not aim or point directly at weeds unless you are making a spot application.


When you are finished using a backpack sprayer always be sure to flush it out completely with ammonia and/or clean water.  Never leave chemical residue in the canister, hose or wand.  Residue and/or rinsate should be applied over an area which can legally be treated with the product which was in the backpack.

Safety


It is the responsibility of each employee to follow all safety guidelines and requirements.  Be sure to always read the pesticide label before applying any product.  When using a backpack, always be sure to wear the proper personal protective equipment.  This includes rubber gloves, safety goggles or glasses and rubber boots.  A Tyvek suit is also recommended, particularly in wide open areas subject to wind gusts.  Handle all chemical products with the utmost care, making sure all lids are tightly closed and that no containers are leaking.  Never store a pesticide in anything other than its original container.  Mix and load pesticides only in designated, well-ventilated areas.  Be sure to follow all label precautions and requirements.  Use only approved treatments and rates as specified by the Division Roadside Environmental Engineer/Supervisor.

Labels and MSDS’s


Every pesticide comes with a label which describes the product and provides valuable safety and use information.  Some information usually found on the front of the label includes the brand name, statement of ingredients, EPA registration and establishment numbers, name and address of manufacturer, net contents, type of pesticide and type of formulation.  The signal word (DANGER, WARNING or CAUTION) is also located on the front of the label.  The signal word indicates how acutely toxic the product is to humans (most toxic = a DANGER label; least toxic = a CAUTION label).

The label will also contain important information such as a statement of practical treatment in the event of overexposure; a statement of required personal protective equipment; environmental hazards; directions for use, and; instructions for storage and disposal.


A Material Safety Data Sheet (MSDS) is also available for each pesticide product.  An MSDS contains specific information about ingredients, hazards identification, first aid measures, fire fighting measures, handling and storage requirements, exposure controls and physical and chemical properties.  Toxicological, ecological, transportation and regulatory information are also addressed on an MSDS.

As you progress into the Intermediate Level of the skill blocks training program, you will learn how to calibrate backpacks, be introduced to equipment types and herbicide terminology, and be taught proper mixing and loading procedures.

WORK EXERCISE #3

Pest Management

(Choose the best response to each question.)

1.  Which type of nozzle is recommended for spot applications?

A.  Cone.

B.  Flat fan.

C.  Turbo Flood-jet.

2.
How much area (approximately) can be covered using a 4-gallon backpack with a turbo 
floodjet nozzle?

A.  1400 square feet.

B.  ¼ acre.

C.  1.4 acres.

D.  from 1 to 4 acres.

3.  Which of the following is not a piece of personal protective equipment recommended for 
wear during backpack use?

A
Rubber gloves.

B.
Safety goggles or glasses.


C.
Gas mask.

D.
Tyvek suit.

4.  Which of the following is not a pesticide label signal word?


A. 
CAUTION.


B. 
WARNING.


C. 
DANGER.


D. 
BEWARE.

Horticultural Application


In this segment we will demonstrate the various aspects of installing ornamental plants.

Preparing the site is the first step in ornamental installation.  Site preparation involves altering the planting area to maximize plant growth.  This may include opening the area to more sunlight or removing objects that would restrict plant growth.  The major emphasis, however, is toward plant bed tillage. The primary piece of equipment used in plant bed tillage is a walk-behind rototiller.  Some beds may be large enough to use a tractor-mounted tiller or rotavator.  In areas with heavily compacted soils, it may be necessary to use a field cultivator or plow to rip up the soil before rototilling.  Prior to tillage remove any visible rocks, stumps or debris.  Soil amendments such as lime, fertilizer, organic compost and even some pre-emergent herbicides may be incorporated into the soil at this time.  Be sure to add the proper amounts as determined by soil sample results and the pre-emergent label.  The plant bed should ideally be tilled to a 4-6” depth.  The soil should be tilled so as to be free of large clods and of a grainy texture.  Do not attempt to till saturated soils.

The proper handling and transporting of plants prior to installation is the next consideration in planting ornamentals.  The main objective in handling plants is to insure that they remain as healthy as possible prior to planting so as to give them the greatest possible chance for survival after planting.  Whether handling bare root plant material, containerized ornamentals or large balled and burlapped trees, several basic factors must be considered.  These include insuring that the plants have adequate moisture during transport and storage; protecting the root system from damage; preventing any foliage from wind damage or desiccation; and protecting the branches and trunk from being scraped or broken.  It is usually important to cover plants during transport.     







(Figure 2)


To install a plant, dig a hole three (3) times the diameter of the root ball or container and at the same depth of the root ball or container.  This is because the roots feed in the top 8” or so of soil, thus lateral root growth is more critical than downward growth.  This diagram (see Figure 2) shows the proper planting position.  Never install the plant too deeply. When planting a balled and burlapped plant, always remove the twine from the root ball after placing the plant in the hole.  Peel back the burlap and nails from the top and sides of the ball, but don’t remove the burlap completely.  It will decay rather quickly when buried.  Be sure to push the burlap into the planting hole and bury it completely.  If you are planting a tree in a wire basket, remove any twine but leave the basket to maintain the structure of the root ball.  Always examine the root ball before installing the plant.  If the plant is root-bound from growing in a container for a long time, score (slice) the sides and bottom of the root mass to encourage proper root growth after planting. 


Backfill around the plants so as to enclose and insulate the root ball.  Make any necessary adjustments for vertical straightness of plants before the hole is completely backfilled.  Attempting to straighten a plant after backfilling has occurred may result in damage to the plant. It may be necessary to tamp the soil as it is being backfilled to remove any large air pockets which could result in drying plant roots.  Be sure not to overdo it to the point of excessively compacting the soil.  Avoid piling soil on top of the root ball.


It is generally advisable to create a water ring around the circumference of the plant to help capture rainwater and aid in watering.  Always thoroughly soak new plants immediately after they are installed.  If the backfill soil settles after watering, more may be added to insure the plant is supported and enclosed.


Mulching is essential to conserve soil moisture, protect the roots from temperature fluctuations and to prevent weed competition.  Mulch should be uniformly applied to the plant bed at a 2-3” depth.  Avoid covering trunks of trees with mulch.  In addition to its cultural benefits, mulch can also dramatically enhance the appearance of plant beds.  Pre-emergent herbicides are often applied at this time to help reduce weed problems.


Staking and guying may be needed to prevent taller plant material from leaning over in windy, icy or snowy conditions.  There are two primary methods of staking and guying plants.  The first is to use three stakes angled away from the plant 12-18” above the ground.  The second uses two stakes vertically inserted at roughly the height of the plant.  The type and size of the plant will determine which method to use.  It is important to use a material such as Arbor tape or to insulate wire with rubber tubing so as to prevent damage to the plant.  It is also extremely important to remember to remove the guying material after the plant is established (usually after one year) to prevent girdling of the plant.


The best time to install tree seedlings is in the late fall and winter.  Each year the DOT installs a variety of hardwood seedlings including redbuds and dogwoods.  The equipment to install seedlings consists of:  a dibble bar or shovel (depending on seedling size) used to create a planting hole; a canvas bag or a bucket to carry the seedlings and prevent them from drying; and the seedling itself, which will be supplied for the job. Once the site is located and prepared, the technique for seedling installation is quite straightforward.


As you progress into the Intermediate Level of the skill blocks training program, you will learn about the maintenance of ornamentals, pruning techniques, and how to determine plant quantities for a given area.

WORK EXERCISE #4

Horticultural Application

(Choose the best response to each question.)

1.  Which of the following is not a soil amendment which may be incorporated prior to planting?

A.  Lime.

B.  Fertilizer.

C.  Organic compost.

D.  Pre-emergent herbicides.

E.  None of the above.

2.
Since downward root growth is more critical than lateral root growth, it is important to dig 
your plant hole deeper than wide.

A.  True.

B.  False.

3.
Always be sure to pile plenty of soil on top of the root ball after planting to allow for settling 
of the backfill soil.

A.  True.

B.  False.

4.  The best time to install tree seedlings is in the late Fall and Winter.

A.  True.

B.  False.

SUMMARY:

The Roadside Environmental Department within each Division is responsible for implementing the soil stabilization program, the pest management program, the beautification program, and the rest area maintenance program.  Basic aspects of these programs include seeding and mulching, backpack utilization, plant bed tillage and soil preparation, and ornamental and seedling installation.  Safety is a primary concern in each of these program aspects.  Pesticide labels and MSDS’s provide important information about the proper handling, application and disposal of chemical products.  In future vegetation management modules the three major programs:

· soil stabilization,
· pest management, and 
· horticultural applications 
will be discussed in greater detail.
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