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NCDOT

Skill Based Pay Program

Advanced Level

Integrated Plant Management

Skill Block 4-R-10

OBJECTIVE


This skill block (4-R-10) is designed to familiarize the trainee with ideas and terminologies associated with Integrated Plant Management (IPM) and more specifically Integrated Roadside Vegetation Management (IRVM) principles as practiced by NCDOT.  In addition, the trainee will become familiar with the Policies and Regulations that affect right-of-way vegetation management in NC. 

The trainee must complete skill block 4-R-2 (Obtain Ornamental and Turf Pesticide License Certification) and either 3-R-8, 3-R-9, or 3-R-10 as prerequisites before proceeding with this skill block.

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

· Review of written material in this manual

· Certification Exam
Introduction To Integrated Plant Management
Roadside vegetation can be divided into two categories:

·    Natural areas where the forces of nature prevail; and,

·    managed areas where the vegetation is designed, planned, and maintained for 

specific goals and objectives.

The highest priority for the roadside vegetation manager is supplying safe transportation corridors with hazard-free safety clear zones, low growing vegetation in the operational zone and open sight distances (see below).  Actively managing vegetation in these zones contributes greatly to biological diversity in North Carolina, provides attractive roadsides, preserves biological heritage, and reflects local landscape character.

Control of noxious weeds and undesirable plants is also a requirement for managing roadside vegetation. Noxious weeds, as identified by federal and state agencies, threaten thousands of acres of public lands annually. These aggressive plants invade and create masses of unwanted vegetation and greatly reduce biodiversity.

North Carolina roadside vegetation managers have endorsed and will continue to implement an Integrated Pest Management (IPM) program for the roadside acreage in North Carolina. The broad IPM principles have been refined and directed into Integrated Roadside Vegetation Management (IRVM).  IRVM guidelines, developed by the National Roadside Vegetation Management Association, are used as a process to manage vegetation in the various zones and control noxious weeds. This skill block training module will explore integrated pest management philosophies and key elements for managing roadside vegetation in North Carolina.




IPM and IRVM Principles
Integrated pest management (IPM) is a term used to describe a system of managing pests whereby all possible methods of reducing pests are combined (integrated) to maintain (manage) pest levels below economically damaging levels.  IPM employs proven, practical and least costly methods in a plan designed to exclude pests from the target area.

The term "pest" is used to describe unwanted species in a landscape.  However, this term has no ecological meaning.  It is a word devised to broadly characterize a competitor for resources, as either an individual plant type or a parasite on a host plant.  What we call pests are part of a natural system at work.  Pests do not have the capacity to be malicious.  They are simply fulfilling their role in natural history that is millions of years old.  Managing unwanted species is most successful when the rules by which these organisms operate are used advantageously.

“Integrated Roadside Vegetation Management (IRVM) is a decision-making and quality management process for maintaining roadside vegetation that integrates the following:

·    needs of local communities and highway users

·    knowledge of plant ecology (and natural processes)

·    design, construction, and maintenance considerations

·    monitoring and evaluation procedures

·    government statutes and regulations

·    technology

... with cultural, biological, mechanical, and chemical pest control methods to economically manage roadsides for safety plus environmental and visual quality.

IRVM is a spinoff of the integrated pest management (IPM) concept used in agriculture, horticulture, and forestry.  IPM is a coordinated decision-making and action process that uses the most appropriate pest control methods and strategies in an environmentally and economically sound manner to meet pest management objectives.”  -- National Roadside Vegetation Management Association
“Integrated pest management programs use a range of methods and disciplines to assure stable and economical production while minimizing risks to humans, animals, plants and the environment.  IPM weighs costs, benefits and impacts on health and the environment, and thus identifies the most suitable ways to control pests.  Options include prevention, monitoring, mechanical trapping devices, natural predators, biological pesticides and, if appropriate, chemical pesticides.”  -- U.S. Environmental Protection Agency

IPM Program Components
Safety for NCDOT employees and the traveling public is the number one priority for the Division of Highways.  Vegetation management is a key component for providing safe transportation facilities free of vegetative obstructions with clear and open sight distances.

Interstate and primary highway corridors in North Carolina have become linear forested strips with tremendous biological pressure to grow into and over the manmade structures.  This natural biological succession has created a safety challenge in regards to controlling unwanted vegetation in the operational zone and promoting low maintenance plants in the transitional zone.

NCDOT has adopted Integrated Roadside Vegetation Management (IRVM) philosophies created by the National Roadside Vegetation Management Association.  The practices and principles thereof are described in this module.

The major components of an IPM / IRVM program are:

· Plant Selection and Management

· Plant and Pest Monitoring

· Cultural Techniques

· Pest Biology and Ecology

· Determining When Pests Need to be Controlled

· Using Pesticides as Needed

· Pest Management Program Reevaluation

· Education of Pest Manager

Each of these components will be discussed separately.

Plant Selection and Management
Landscape designs should incorporate species and cultivars that are well adapted to the landscape sites and exhibit genetic resistance to insects and diseases common to the area. Plants genetically predisposed to pests or known to be high maintenance problems are excluded under an effective IPM program.  Physical aspects of landscaping such as the geographical layout should be considered an integral part of the landscape design process.  Physical aspects may depend on factors such as slope, accessibility, adjacent structures, waterways, traffic, and microclimatic conditions.

Roadside vegetation is designed and/or managed by man to fulfill specific needs.  Public safety, erosion prevention, cost, and aesthetic appeal all play a role in plant selection, placement and maintenance. Potential pest problems are often low on the priority list.  Roadside vegetation areas are artificial habitats that will begin to revert to a natural state as soon as the last plant is installed.  Only the intervention of man will prevent this process.  Native plants may replace the ones favored by man by taking advantage of every opportunity given to them.  For example, crabgrass, which can grow in minute cracks in parking lots, has no problem exploiting any roadside opening given to it.   Only through design and maintenance can the impact of pest problems be lessened and a planting become successful.  

Healthy, vigorous plants are good competitors and less likely to have pest problems.  Poor variety selection, improper placement for the needs of the plant, and poor maintenance will often be the cause of pest problems.  Weeds can be indicators of soil conditions such as compaction or pH imbalance.  Before any pest management action is taken, these problems must be resolved.  In numerous situations, correcting other problems will eliminate pest problems.

Knowing the affects of soil temperature changes on vegetation and insects allows management activities to be altered accordingly.  The following chart shows the affects temperature has on cool-season and warm-season turfgrasses, weeds and insects.


COOL SEASON GRASSES

90º
Shoot growth ceases.

77º
Root growth ceases.

70º
Maximum temperature for root growth of any consequence.

70º
Time to plant grasses in late summer.

60-75º
Optimum temperature for shoot growth.

50-65º
Optimum temperature for root growth.

40º
Shoot growth ceases.

33º
Root growth ceases.

20º
Low temperature kill possible if temperature subsequently

                                drops rapidly below 20° F.


WARM SEASON GRASSES

120º
Shoot growth ceases.

110º
Root growth ceases.

80-95º
Optimum shoot growth.

75-85º
Optimum root growth.

74º
Optimum time to overseed bermudagrass with ryegrass in the fall.

                             Time to plant grasses in the spring.

64º
Expected spring root decline is triggered and roots turn brown and 

                                die within 1 or 2 days.

50º
Root growth begins to slow below this temperature.

50º
Chilling injury resulting in discoloration is possible.

50º
Initiation of dormancy occurs resulting in discoloration.

25º
Low temperature kill possible.

WEED CONTROL
60-65º
Germination of spurge and goosegrass is expected, therefore, 

                                apply preemergent materials when soil temperature approach this

                                 level.

53-58º
Germination of crabgrass is expected, therefore, apply preemergent 

                                materials when soil temperatures approach this level.

INSECT CONTROL
55º
Minimum temperature for white grub and mole cricket activity.



Landscape redesign begins with a complete survey to identify species, varieties, location, pest history, past pest control activities, costs, and success of the current pest control program.  This information should be used to develop a priority list so the most important problems can be addressed first.  It is important to ask the question, "Why is this pest here?"; or stated another way, "What conditions are allowing this pest to successfully compete in this arena?".  The answers to this question will go a long way towards designing permanent pest solutions.

The Design Section of the Roadside Environmental Unit plays an important role in pest management through plant selection.  Plants which have known problems are rejected for rights of way use for reasons such as being highly susceptible to disease (e.g., photinia) or tendency to be invasive (e.g., miscanthus).

In addition, allelopathic plants are selected which have the ability to inhibit weed growth through the secretion of natural toxins.  Daylilies and centipedegrass are examples of allelopathic plants and the Roadside Environmental Unit is rapidly expanding the use of daylilies and centipedegrass in ornamental plantings and turfgrass areas respectively.

Plants and Pests Monitoring

An effective IPM program depends upon regular surveys of managed areas to determine which pests are present and to monitor their population(s).  Observations are evaluated in order to make decisions about the necessity for action.  Roadside managers can use this information to judge whether the pest population is or will become large enough to cause unacceptable damage or negative aesthetic impact.

The following chart indicates the best time to scout for turfgrass pest insects, and consequently the best time to control these pests.

Turfgrass Pest Lifecycle Calendar

Pests
I*
P**
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov    Dec


Ants

Armyworms and cutworms

Bees and wasps

Billbugs

Chinch bugs

White grubs

Green June beetles

Ground pearls

Leafhoppers and spittlebugs

Mole Crickets

Sod webworn


II

III

II

III

III

I

I

III

II

I

III
A

A

A

D, E, F

B

A

A

A

A

H

C, D,E













*Degree of importance as pest:
I = Important pest, frequent occurrence; II = Usually present, but generally

                                                           not a pest;  III = Occasional pest, treat when detected.

**Preferred grass species: 
A = Centipedegrass, fescue, and many other grasses; B = Saint Augustinegrass;

                                             C = Fescue;  D = Bluegrass; E = Bermudagrass; F = Zoysiagrass; 

                                             H = Bahiagrass.



Often pesticides must be employed because pest problems occur "overnight" requiring immediate control.  Many of these "overnight" events take weeks to develop but it seems to occur rapidly because the initial signs were not noticed.  This situation can be avoided by utilizing a regular and systematic check for pests.

The complexity of the monitoring program should be proportional to the value of the plants, the time available, resources, the life cycle of the pest, and the skill level of the observer.  Monitoring programs may be as easy as casually looking or as complex as following very specific guidelines.  Again, the level of effort must fit the situation.  A median strip of grass and a cultivated area of flowers will not require the same effort.  Monitoring involves both plants and pests.  The health of the plants will have an influence on both the presence and impact of pests.  Any variance from acceptable norms of appearance or growth should be carefully evaluated for fertility, soil pH, and other factors to prevent future pest problems.

Record keeping is a part of the monitoring effort.  Any problems or conditions observed during monitoring and work activities should be noted for future reference.  It may seem that it is easy to remember what pests occurred when, but often daily activities are distracting and observations are forgotten.  Making a drawing of the management area identifying plants and pest locations will help track pests through time.  Record keeping can be as simple as writing general observations to tracking counts of specific pests.  This information will aid the manager in establishing a pest management solution to the problem.  

NCDOT has a monitoring network through statewide roadside environmental operations.  A problem can be identified in a region of the state and quickly reported to the Central Unit.  The Central Unit immediately communicates this information statewide by distributing "alert" flyers, and/or electronic messages describing the problem and recommended solutions.  This early warning system has proven very beneficial in pest management practices.

Cultural Techniques

( Mowing, Fertilization, and Pruning )

Proper cultural methods are an important part of  pest management.  Vigorous plants and turf are much more tolerant of, and even resistant to pests. Emphasis should be placed on maintenance programs for turf and ornamental plantings to insure the correct performance of mowing, fertilization, irrigation, pruning and other cultural practices that enhance the plants ability to withstand the pests/environmental conditions that occur naturally.  

Plant maintenance plans should allow for individual species needs.  Close mowing of some grass species will guarantee weed problems.  Infrequent mowing for some grasses will result in unhealthy plants not able to compete.  The changing needs of plants should also be considered.  Newly planted grass in a well prepared area will be subjected to new stresses after 1-2 years such as low fertility or soil compaction.  A small landscape plant, after several years of growth, may become crowded leading to stress or shading of  other plants.  Change must be considered a necessary tool in pest management planning.   Keeping plants healthy requires a maintenance plan that is able to change according to the needs of the plants.

Turf Mowing

North Carolina Department of Transportation places a high priority on cultural methods of vegetation control.  Mowing is the single most widely used cultural method of vegetation control on North Carolina highway rights-of-way.  The three (3) major categories of mowing -- routine, safety sight distance, and cleanup -- are used to define and manage vegetation in the various zones.

The state varies widely in climate and topography ranging from the coastal region with the warm-season grasses to the mountains region with cool-season grasses.  The state also varies from densely populated urban areas to rural agricultural areas.  This geographic and climatic diversity greatly influences the growth of turf and the frequency and coverage of roadside mowing.

The Department's Mowing Policy places the safety of the traveling public as the primary consideration.  "Sight distances are considered critical areas and should be maintained on every mowing cycle on interstate, primary and secondary routes.  All routes should be scheduled in accordance with normal priorities, i.e., interstate and major primary routes, minor primary and secondary collector routes, other paved secondary routes and finally unpaved secondary routes." 

Interstate and primary routes, in or near metropolitan areas, generally receive more frequent full-width mowings than secondary roads.  In these areas, the rights-of-way are managed to blend with adjacent property.  Regionally, mowing requirements vary greatly and the divisions are encouraged to minimize mowing cycles and area covered whenever possible.

The Department cooperates with the North Carolina Wildlife Commission in managing and posting small game wildlife habitat areas.  Much can be achieved in enhancing wildlife habitat by properly timing cleanup mowings.  The Department implements the mowing program with environmental consideration to encourage wildflowers, protect rare or endangered plants and protect or create wildlife nesting areas.

Brush Control with Mowing

Mechanical cutting is the most widely used method to control brush on highway rights-of-way in North Carolina.  Tree saplings and fast growing vines and brambles can quickly reduce lines of sight distance and pose immediate safety hazards.  Drainage ditches and channels must be cleared periodically to facilitate drainage.  Unmaintained or overgrown canals lead to flood potential.  Prolonged subsurface saturation can cause pavement failure.  Mechanical cutting can quickly remove the hazard(s) to improve drainage and public safety.

Mechanical cutting has certain disadvantages such as operator and public safety during the cutting operation, capital investment cost, landscape appearance and regrowth potential.  The Department recognizes the limitations or disadvantages of mechanical brush cutting and limits the size of trees and saplings that can be removed with heavy rotary equipment.  Extensive vertical cuts or aggressive side trimming is strongly discouraged due to safety and aesthetics.  Large trees that interfere with public safety are generally removed individually by ground crews.

Fertilization and Fertilizer Topdressing

Roadside Vegetation Managers utilize fertilizer topdressing at levels to sustain low maintenance vegetation without stimulating rapid growth.  The turf fertility program is usually sporadic and repeated on 3 to 6 year intervals as needed.  Supplemental fertilizer topdressing for ornamental plantings may be required for establishment.  Generally additional fertility requirements decrease over time.  Healthy turf and ornamental plantings can prevent erosion, filter runoff, and provide attractive and safe transportation corridors.


The best method to determine soil fertility levels and pH is to perform a soil test or analysis.  A standard soil test report will show the test results concerning phosphorus, potassium, calcium, magnesium, and pH levels as well as micronutrient levels.  Salinity and sodium levels may also be requested.  The suggested treatments are guidelines that assist the manager in determining how best to meet the nutrient requirements of the turf being maintained.


The key to soil sampling is to insure that the sample being submitted for analysis is truly representative of the area.  Before sampling, size up the area to determine how uniform it is.  Separate soil samples should be submitted for those areas differing in previous fertilizer practices, soil texture, terrain, drainage and rates of establishment.  It is suggested that samples be taken the same month of the year each time they are taken to reduce the chance of variability.


Most areas should be tested every 3 to 5 years depending on the type of turf being grown.  Soil test boxes, instructions and information sheets can be obtained by contacting your County Extension Office or the Central Unit.  A separate mailing carton must be submitted for each soil sampled.  Remember to include all the necessary information requested on the information sheet.  This will help to insure proper interpretation of the results.  Some points to keep in mind when obtaining a soil sample are:



1.
 It may take several weeks before you receive your soil test report so plan to 



submit your samples far enough in advance.


2.
Make sure the equipment being used to collect the soil samples is clean and free of contaminants.  Make sure to clean the equipment between samples.


3.
Sample to a uniform depth – preferably 3 to 4 inches.


4.
Take 15 to 20 soil cores from each area being tested using a one inch soil probe.  Thoroughly mix them in a plastic container or paper bag.  Do not use metal buckets as they may affect results.


5.
Do not sample immediately after the area has been fertilized.  Wait a minimum of 3 to 4 weeks before sampling.

6.  Typically NCDOT submits samples to the North Carolina Department of Agriculture –Soil, Plant and Nematode Testing Laboratories, Raleigh.

Pruning

Pruning of trees and shrubs is one of the primary means of controlling growth.  Pruning becomes necessary when one of the following is to be accomplished:  restoration, sanitation, hazard control, or the control of shape.  Uncontrolled growth could cause problems for the travelling public such as reduced sight distance, vehicle or personal injury.  Most shrubs are chosen and utilized in a planting bed so that minimal pruning is required.

Work Exercise # 1

( True or False ) 

Circle the correct answer for the following questions

1.
T
F
The highest priority for the vegetation manager is supplying safe 




transportation corridors.

2.
T
F
IRVM stands for Intensive Roadside Vegetation Management.

3.
T
F
NCDOT typically recognizes 4 distinct zones of vegetation 





management.

4.  T
F
Integrated pest management ( IPM ) is a term used to describe a 



system of managing pests whereby all possible methods of 



reducing pests are combined (integrated) to maintain (manage) 


pest levels above economically damaging levels.

5.
T
F
In an IPM approach to vegetation management pesticides are never 



used.

6.
T
F
The following are components of an IPM program: selection, 




monitoring, pest biology, and education.

7.
T
F
Plants with allelopathic properties are not recommended for DOT 




rights-of-way.

8.
T
F
Safe transportation corridors consist of: safe clear zones, and open 




sight distances only.

9.
T
F
IRVM is a decision-making and quality management process for 




maintaining roadside vegetation.

10.
T
F
Aesthetics and cost are the only considerations in plant selection, 




placement, and maintenance.

11.
T
F
There are 3 major categories of mowing: routine, safety sight 




distance, and clean-up.

12.
T
F
DOT has established a monitoring network that includes “alert” 




flyers and electronic message distributions.

13.
T
F
The Department’s mowing policy places safety as the primary 




concern.

14.
T
F
The life cycles of the white grub and the cutworm indicate that there is 



only 1 month when a product application could control both pests.

Pest Biology and Ecology

Learning the biology, ecology, and behavior of pests is a critical part of developing an IPM plan.  Understanding the life history of pests and their interaction with the environment will yield the keys to management.  The objective is to deny the pest part or all of its life support system.  This will provide an initial reduction in numbers which, in some cases, may be all that is necessary for adequate control. For example: 

·    mulching plants denies weeds both the soil temperatures for germination 
and sunlight required for growth. 

·    Plants in full sun in an exposed area dry quickly denying foliar diseases the 
moisture required to infect leaves.


Acquiring these types of knowledge will allow an IPM practitioner to manage the landscape to discourage most pests.

Even in a managed landscape other measures may be needed to further reduce pest populations.  Again the key to success is in the life cycle of the pest.  There may be effective natural enemies that can be employed either by encouraging establishment in an area or by direct release.  For native pests, there are many beneficial species that can provide at least partial control.  Soil pathogens may be combated by increasing organic matter or inoculating the roots before planting.

The selection and use of biological control agents is not a casual effort.  This is a knowledge based activity and careful study is required for success.  Where products are purchased, where and how they are utilized, the target species, etc., must all be considered before any release is considered.

Methods of pest control are often developed through understanding how a pest interacts with its environment, then creating ways to deny the pest what it needs to survive.  The following are descriptions of two (2) such methods employed by NCDOT Roadside Vegetation Managers.

1.  Guardrail matting - Weed control under guardrails is a problem which has been addressed by using a fabric barrier to deny weeds the sunlight and air that they require for survival.  This matting is installed underneath and directly adjacent to guardrails where mowers normally do not operate.  This durable barrier has been shown to provide years of weed control under guardrails without the need for mowing or applying herbicides.

2.  Musk thistle control through weevil release - Musk thistle is a European weed which was accidentally introduced into the eastern United States in the mid-to-late 1800’s.  It has become a weed of considerable economic importance, and is especially damaging in pastures and rangeland.  It was declared a noxious weed in North Carolina in 1991.  Musk thistle is found most commonly along roadsides, railroad rights-of-way, fence borders, wastelands and in pastures.  It reproduces entirely by seed which is dispersed by wind.  If musk thistle can be prevented from producing viable seed it can be eradicated over time.  Each plant lives a maximum of two (2) years.


A natural enemy of musk thistle is the flowerhead weevil (Rhinocyllus conicus).


The adult of this weevil lays its eggs on the developing flowerheads of musk 
thistle.


When the eggs hatch, the larvae feed on the flower receptacle and disrupt seed 
formation.


After feeding for 25-30 days the larvae begin a two-week pupation period after 
which they emerge as adults.

In cooperation with the North Carolina Department of Agriculture and Consumer Services, the NCDOT has participated in a weevil release program for musk thistle control on DOT rights-of-way.  This is a purely biological control program which has the following advantages over more traditional methods of control:  1) It is very cost effective; 2) It is not a threat to non-target organisms; 3) Once established, the weevils move into adjoining infested areas; 4) Little additional effort is necessary once the weevils are established, while other controls must be applied periodically.

It has been shown that releasing weevils can result in a 95% reduction in musk thistle over a 5-10 year period.

Determining When Pests Need to be Controlled

Monitoring of turf and plantings is extremely important to determine when pests reach intolerable levels.  IPM does not mean that pesticides are never used.  In some situations there are no effective alternatives.  Simply sighting a pest is not enough to justify using a pesticide. No action is necessary unless the potential pest damage exceeds acceptable damage levels. The point at which action is necessary is called an aesthetic or safety threshold.  Using thresholds helps in several ways. First, it assures that a pesticide is not used until and unless necessary. Additionally, by waiting until a threshold is reached, natural control agents (which give free control) can increase and possibly control pests without using a pesticide.  Waiting also allows plants more time to grow, possibly outgrowing pest problems, or growing into a less susceptible stage.

Setting thresholds is a two step process.  First, the level of acceptable damage must be determined.  Second, the number of pests required to reach that level of injury must be ascertained.  Thresholds can be determined by monitoring, recording pest counts, and comparing the numbers to what is considered to be unacceptable.

Aesthetic thresholds can only be determined on a situation by situation basis.  Defoliation of landscape plants may not threaten the health of the plant but is unacceptable.  Citizens expressing concern about the looks of specific plantings may not accurately reflect the actual health of the plants.  So thresholds vary with the situation.  A foundation plant near the entrance to an important building will likely have a threshold that differs from a plant that is off the road and cannot be easily observed.  Some plants do not lend themselves to thresholds.  Tea roses, for example, are highly susceptible to several serious pests and are highly valued for their appearance.  It would be difficult to set thresholds for these plants.  But the majority of plants on a roadside landscape will tolerate some damage.

Using a threshold to make pest control decisions supports the idea that a healthy roadside ecosystem is occupied by a diversity of species.  A diverse species community is more likely to stabilize at a desirable level and less likely to suffer outbreaks.

The two most important factors which Roadside Vegetation Managers consider in determining when pests need to be controlled are: safety, then aesthetics.

Safety in roadside vegetation management primarily involves site distance concerns and the potential for plant debris on road surfaces.  Whenever the growth of vegetation would inhibit the view of drivers so as to increase the risk of an accident, the situation must be corrected at once.  This immediate response also applies to situations where a highway sign might be obstructed, preventing the driver from receiving important information or instructions.  In addition, action must be taken quickly if debris from a plant (fallen branches or other plant material) represents a risk to driving safety.

Aesthetics are a secondary concern when determining the need for pest control.  While the majority of plants on a roadside landscape will tolerate some damage, the damage may be so unsightly as to be unacceptable.  There also comes a point at which pest damage may result in economic loss to state property.  In these cases action must certainly be taken to protect the interests of the state and the desires of its citizens; however, the immediacy of the response will still be less critical than where safety is an issue.

Using Pesticides As Needed

In recent years the agricultural chemicals industry has made great strides in improving the selectivity of pesticides.  It has been possible for decades to remove unwanted broadleaf weeds from grasses without harming the grasses.  More recent advances have provided the ability to remove grasses from broadleaf plantings.  New discoveries in chemistry have even resulted in products that can safely remove one class of broadleaves (such as legumes) from other broadleaves.  These advances mean that herbicides can be selected to remove only certain weeds while retaining plants which are desirable or of negligible impact.  An effective IPM program utilizes this information to insure that pesticide usage is highly target specific.  Where possible, effective biological controls should be used in lieu of chemical pesticides for added environmental protection.

Any time a pesticide is needed, the pesticide, rate, timing and method of application is "customized" to the specific pest. The old "shotgun" approach is too expensive and is no longer acceptable.  By selecting pesticides and rates according to the target pest, using proper application techniques, and applying at the most susceptible pest stage, effective control can be obtained for less cost.

Best Management Practices for Herbicide Use in the Landscape

Minimize Herbicide Leaching and Runoff

When more than one herbicide could be used to control problem weeds in a particular landscape, the potential for the herbicide to be lost in surface runoff or to leach through the soil profile should be factored into your decision.  Herbicides that leach through the soil can contaminate groundwater, and chemicals that move with surface runoff water or eroded sediment can contaminate lakes or streams.  The tendency for herbicides to either leach through the soil profile or to be lost in surface runoff is influenced by properties of both the herbicides and the soil.

Herbicide properties that influence leaching and runoff include the following:

· The amount of herbicide binding to organic matter or clay materials in the soil;

· The solubility of the herbicide;

· The persistence of the herbicide in the environment;

· The rate of herbicide applied;

· The amount of herbicide that reaches the soil surface; and

· The tendency of the herbicide to vaporize from plant or soil surfaces.

A herbicide that binds tightly to soil organic matter is not likely to leach through the soil profile unless the soil contains little organic matter.  A herbicide that binds tightly to organic matter would normally be lost only by sediment erosion.  A highly water-soluble herbicide that does not bind tightly to soil organic matter or clay minerals has a greater tendency to leach through the soil profile.  A persistent herbicide also has greater potential to be lost through leaching or surface runoff, because it is present at the application site for an extended period of time.  Higher herbicide application rates can also increase losses through leaching and runoff.  Herbicides may also be lost from the application site through photodegradation (breakdown by sunlight) or volatilization.

Soil properties that affect leaching and runoff include the following;

· Soil organic matter content;

· Clay content;

· Soil texture;

· Soil porosity; and

· pH.

Soil organic matter and soil clay minerals can bind various herbicides and decrease the amount of herbicide leached.  Soil pH influences leaching by affecting the amount of binding of some herbicides with soil organic matter and soil clay minerals.  A porous soil, such as one with sandy texture, has a high rate of infiltration and drainage increasing the probability that a herbicide will be lost through leaching rather than runoff.  A fine textured clay soil limits water infiltration and herbicide leaching, but herbicide losses in runoff can be high if sediment erodes from the site.

As discussed, applying mulch to the soil surface helps to minimize erosion and runoff.  Another management practice to protect water quality is to plant vegetative buffer strips to interrupt water flow, allowing sediment to settle out of the water stream and more water to infiltrate the soil profile.

The loss potential for each herbicide is based on the herbicide’s soil binding capacity, persistence of the herbicide, rate applied, and amount of herbicide reaching the soil surface.  When more than one herbicide option exists for weed control, the loss potential should be considered.  If the application site has a very permeable soil with low organic matter content and shallow groundwater, the best choice might be a herbicide that has a low leaching potential.  In a situation where surface runoff and erosion are problems but the groundwater is deep, the best choice might be a chemical with a moderate leaching potential.

The selection of a pesticide, rate, and time of application should only be done by careful process.  Too often the same pesticide is used over and over with little awareness of  negative side effects or the availability of more effective materials.

When evaluating pesticides consider: 

Effect on natural enemies

Certain commonly available pesticides can have a devastating effect on beneficial insects or soil microorganisms leading to the need for more pesticides to manage pests no longer controlled naturally.

Hazard to human applicators

Most pesticides cleared for roadside use are among the safest pesticides available.  But pesticides should be considered with respect to:

·    risk to non-target organisms (e.g. wildlife)

·    risk to environment (Is it likely to move offsite?  If it does what is the

potential impact?)

·    likelihood of a permanent solution.

An effective IRVM program requires the vegetation manager to be knowledgeable about turfgrass, ornamental plantings, brush control and noxious and invasive weeds.  During the pest control evaluation phase, herbicides may be the only realistic and cost effective control method available.  The use of herbicides is not an automatic response to sighting a pest, but rather the result of a “step down” procedure of evaluating all methods of control to maintain public safety and aesthetics.  When herbicides are the chosen method of control, products are selected based on least environmental impact and are general use materials.  Herbicides are then applied in a safe manner according to label directions when the pest is in a controllable stage.

Decisions to utilize herbicides are made after cultural or biological control methods have been evaluated.  Short term and long term pest impacts are also considered and the cost of application and economic benefits are used in the decision making process.  With proper planning, herbicides can be used to reduce the frequency of mowing cycles and ultimately reduce the annual maintenance cost for interstate and primary routes.

Pest Management Program Reevaluation

Once implemented, an IPM program must be carefully reanalyzed after an appropriate amount of time has passed (this may be months or years).  Initial plans are based on expected outcomes but biological systems have a way of behaving in unexpected ways.  So the effectiveness of decisions must be evaluated and change must be instituted if needed.  As landscape plants mature, new situations arise (e.g. roots occupy more area; shading increases) that must be considered with respect to the effect on plants and pests.  Questions such as, "is my plan achieving the desired results? ”  must be asked.  If the answer is negative, then steps must be taken to identify what is not working and make corrections.  This step may seem self evident.  But too often plans are made and never revisited.

The NCDOT reevaluates its IRVM program continually rather than periodically.  The most important objectives of the program are to ensure safety and to provide aesthetically pleasing roadsides.  The degree to which the NCDOT efficiently and productively achieves these objectives largely determines the success of the program.  The highly visible and public nature of roadside vegetation management assures constant evaluation of the program by the citizens of the state and other highway users.  Feedback from the traveling public is helpful in determining aspects of the program which are satisfactory, as well as areas that need improvement. 

Education of Pest Manager

An IPM plan is likely to be harder to implement, slower to show results, and may initially cost more.  In many cases pest managers may not have an appreciation for the complex interaction of events going on in the landscape.  It may be critical for them to learn more about biological and ecological processes.  IPM managers should take advantage of opportunities to upgrade their knowledge of pests, pesticides, monitoring systems, plants, and many other subjects.   An appreciation for a wide range of subjects will strengthen the managers ability to plan for, and react to, pest problems.

New IRVM techniques are being developed nationwide and it is imperative that vegetation managers participate in education training sessions to review current practices as well as explore new methods.

Pest Identification
Accurate pest identification is necessary for any IRVM program to be successful.  Knowing what the specific pest is ( i.e., type of insect, disease or weed ) allows one to select the best management tools.

For weed identification NCDOT has compiled the booklet Weeds of North Carolina Roadsides.  This booklet contains color photographs with key identification characteristics of the most common and most troublesome weeds found on North Carolina roadsides.  Also available at all division offices is the Southern Weed Science Society Weed Identification Guide which contains color photographs of 300 different weeds.  Other weed identification sources include Common Weed Seedlings of the United States and Canada, University of Georgia Extension Service; Weeds of the Southern United States, University of Georgia Extension Service; Grass Weeds in World Agriculture, BASF; Some Grasses of the Northeast, University of Delaware Agricultural Experiment Station; and Weeds of Arkansas, Lawns, Turf, Roadsides, Recreation Areas, a Guide to Identification.

In situations where positive field identification cannot be made, samples are sent to the Roadside Environmental Unit.  The Unit then contacts NCSU botanists and/or other scientists for identification and recommended control practices.

Currently there are very few insect and disease problems that occur in roadside situations.  When they do occur they are generally in ornamental landscape projects or wildflower beds.  Those insects and diseases that are likely to occur are addressed in the NCDOT Vegetation Pest Management Manual.

Pesticide Safety and Training
Safety is considered an extremely important part of pest management when utilizing pesticides.  The two primary safety considerations are:

·    Protection of employees and other humans from exposure to pesticides.

·    Protection of the environment and non-target organisms.

Properly trained and competent personnel are essential for an effective safety program.  All employees involved in pesticide application or in planning pesticide programs for the Department of Transportation must be licensed by the North Carolina Department of Agriculture and Consumer Services ( NCDA&CS ) Pesticide Board.  To obtain this license, the North Carolina Pesticide Law states, “Each applicant must demonstrate upon written or written and oral examination his knowledge of pesticides, their usefulness and their hazards; his competence as a pesticide applicator; and his knowledge of the laws and regulations governing the use and application of pesticides in the classification for which he has applied.”  In addition to the training required to obtain a license initially, a specified number of credit hours of training is required to maintain the pesticide license.  Employees are encouraged to attend field days, seminars and other training provided by North Carolina State University (NCSU),  Institute of Transportation Research and Education ( ITRE),  Turfgrass Council of North Carolina (TCNC),  North Carolina Landscape Contractors Association (NCLCA),  North Carolina Vegetation Management Association (NCVMA),  and the Roadside Environmental Unit.  Through this continual training, personnel involved with pest management are kept up to date on new programs, innovations, and techniques for the effective and safe application of pesticides.

Integrated Pest Management (IPM) and, more specifically, Integrated Roadside Vegetation Management (IRVM) are used to manage vegetation by simply applying logical information, communication, technology, planning and research.  An effective IRVM program improves safety for the public and employees, satisfies long range economic goals, maintains or improves environmental quality, provides aesthetically pleasing facilities, and improves public relations.

The zone management concept is used to communicate prescribed levels of maintenance and to prioritize resources.  The number one priority for the vegetation manager is providing safe transportation corridors for the traveling public, by utilizing cost-effective methods.

Policies and Regulations Governing Vegetation Along DOT Owned Rights-of-way


The following section of this module is intended to familiarize the Trainee with some of the basic Policies and Regulations that govern DOT rights-of-way vegetation management in North Carolina.


The Trainee should understand that these articles are a component of our IRVM Program, and he should consult his immediate supervisor with any questions regarding Division implementation.  


Although not a complete listing, the following Policies and Regulations are covered in this section:  

· Policy of cooperation with the owners of property abutting highway 

rights-of-way in eradicating or satisfactorily controlling the growth of kudzu, bermudagrass, johnsongrass, or nutsedge

· Selective vegetation removal policy

· A House resolution urging the Department of Transportation and highway 

safety and the Board of Transportation to plant trees on medians and along the rights-of-way of state highways

· An act to restrict the Department of Transportation from cutting down trees 

except in certain situations

· Procedure for identification and protection of rare and endangered vascular 

plants of North Carolina encountered within proposed highway improvements

· Openings, structures, pipes, trees and issuance of permits

· Seed planted by Department of Transportation to be approved by 

Department of Agriculture.

· Use of bermudagrass

· Policy on alteration of Highway rights-of-way

Policy of cooperation with the owners of property abutting highway rights-of-way in eradicating or satisfactorily controlling the growth of kudzu, bermudagrass, johnsongrass, or nutsedge

TITLE 19 – CHAPTER 2 NC ADMINISTRATIVE CODE (T19A: 02D.0200)


The State Highway Commission will cooperate with owners of property abutting highway rights-of-way in eradicating or satisfactorily controlling the growth of Kudzu, Bermudagrass, Johnsongrass, or Nutgrass, within the limitations of available funds and personnel and subject to the following conditions:

a.  The extent of participation of the Commission in such eradication or control work will 

be determined by the severity of damage to abutting property, the possibility of 


roadside erosion and drainage problems resulting from eradication, and the degree 

of responsibility for the plant infestation that is traceable to the Commission.

b.  The property owner, or owners, and the Commission will agree in writing to the 


degree of eradication or control of such undesirable vegetation.  The Commission 


will perform only the work on highway right-of-way and the property owner will 


perform the work on his property, according to the methods and additional 


conditions outlined in the written agreement.

c.   There will be a stipulation in the written agreement indemnifying the Commission 


from damage on private property to crops, grasses, trees, shrubs, etc. resulting 


from any herbicides which are applied on highway right-of-way, with all 



reasonable and customary precautions, for the eradication or control of the 



undesirable vegetation.

d.   All reasonable precautions are to be taken to prevent damage to desirable vegetation 


on highway right-of-way during eradication or control operations on private 


property.

e.   It is the intent of this policy to eradicate or control the growth of the undesirable 


vegetation on substantial sections of highway right-of-way and abutting private 


property and not on one or a few isolated or scattered small tracts of property.  If 


this work is done on small sections it would normally be expected that the 



undesirable vegetation would again spread from untreated properties to the 


controlled area and previous work would thus be ineffective.


History note:  Statutory Authority G.S. 136-18(9); 136-93;  Eff.  July 1, 1978.

Section .0600 – Selective Vegetation Removal Policy

(T19A:02E.0600)

.0601
PERMIT TO REMOVE VEGETATION   

a.   In recognition of the State of North Carolina’s desire to assure that high quality and 
aesthetically pleasing views are provided highway users, along with recognizing that, 
within certain specified limitations, businesses and certain business advertising are 
legitimate commercial uses of property adjacent to the highways and are an integral 
part of the State’s business and marketing economy, permits for opening views to 
office, institutional, commercial, and industrial developments and legally erected 
forms of outdoor advertising, which border State highways, are provided by this 
Section.

b.   Selective thinning, pruning, replacement, relocation, or removal of vegetation within 
highway rights-of-way may be permitted only for opening views to office, 
institutional, commercial and industrial facilities and legally erected forms of outdoor 
advertising which are located directly adjacent to State highway rights-of-way.  When 
such thinning, pruning, replacement, relocation, or removal of vegetation is allowed, it 
shall be performed by the permittee or his agent at no cost to the Department of 
Transportation and shall comply with this Section.

History Note:
Filed as a Temporary Rule Eff. April 13, 1982:



for a Period of 48 Days to Expire on 

June 1, 1982:



Statutory Authority G.S. 136-18(5);



Eff. June 1, 1982;



Amended Eff. June 2, 1982.

.0602
REQUEST FOR PERMITS

a.   Applications for selective vegetation thinning, pruning, or removal (exclusive of grasses) 
shall be made by the owner of the business or advertisement to the appropriate 
Division Engineer of the North Carolina Department of Transportation, Division of 
Highways.

b.   Selective vegetation thinning, pruning, or removal will be permitted only for the 
permittee’s facilities adjacent to the highway right-of-way at locations where such 
facilities have been constructed.  The provisions will not be used to provide visibility 
to undeveloped property.

c.   Applications must be accompanied by a sketch showing the requested limits of the 
selective thinning, pruning, or removal of vegetation.  For outdoor advertising 
displays, these limits shall be restricted to a maximum of 125 feet, in each direction, 
measured along the highway right-of-way line, from the center of the advertising 
display.  For commercial, industrial, institutional and office facilities, the limits of 
selective clearing or thinning shall be restricted to the area of right-of-way 
immediately adjacent to frontage property of the facility, but not to exceed 1,000 linear 
feet.

d.   Applications for permits for vegetation cutting to be performed on State Highway right-of-
way must be accompanied by written authorization(s) by the underlying fee owner(s) 
of all property to be cleared, provided that where the right-of-way was secured in fee 
simple by the Department, such authorization will not be required.  The application 
must also be accompanied by written authorization of all owners of property abutting 
the area to be cut.

e.   The selective vegetation control request will be investigated on site by Maintenance 

and Landscape personnel and a representative of the applicant.

f.   If the application for vegetation cutting is for a site located within the corporate limits of a 
City or Town, local officials will be given the opportunity to review the application 
if the City or Town has previously advised the Division Engineer of their desire to 
review such applications.


History Note:
Filed as a Temporary Rule Eff. April 13, 1982,for a Period of 48 Days to Expire on




 June 1, 1982;




Statutory Authority G.S. 136-18(5); G.S. 136-8(7);  G.S. 136-18(9);




Eff. June 1, 1982;  Amended Eff. August 1, 1985; June 2, 1982.

.0603
ISSUANCE OR DENIAL OF PERMIT

a.   Within 30 days following receipt of the application, the Division Engineer will 
approve or deny the application.  If the application is denied, the Division 
Engineer 
shall advise the applicant, in writing, of the reasons for denial.

b.   The application will be denied by the Division Engineer if:



(1)
It requires removal of trees that were in existence before the business or advertisement was established unless the applicant submits an approved plan for replacement plantings.



(2)
The application is for the opening of view to a sign or business which has been declared illegal or is currently involved in litigation.



(3)
It is determined that the facility or advertisement is not screened from view.



(4)
The application is for the opening of view to an outdoor advertising sign which was obscured from view at the time of erection of the sign.



(5)
Removal of vegetation will adversely affect the safety of the traveling public.



(6)
Trees, shrubs, or other vegetation of any sort were planted in accordance with a local, State, or Federal beautification project.  (Exceptional conditions may dictate a replacement, relocation, trimming, or pruning of this planted material).



(7)
Planting was done in conjunction with a designed noise barrier.



(8)
The applicant has not performed satisfactory work on previous requests under the provisions of this policy (this may not be cause for denial if the applicant engages a qualified firm to perform the work).



(9)
It involves opening of views to junkyards.



(10)
The application is contrary to ordinances or rules and regulations enacted by local government, within whose jurisdiction the work has been requested to be performed.


History Note:
Filed as a Temporary Rule Eff. April 13, 1982;  for a Period of 48 Days to 




Expire on  June 1, 1982;





Statutory Authority G.S. 136-18(5);  G.S. 136-18(7); G.S. 136-18(9);





Eff. June 1, 1982;   Amended Eff. August 1, 1985; June 2, 1982.

.0604
CONDITIONS OF PERMIT

a.   Selected vegetation within the approved limits shall be thinned, pruned, or removed by 
the Permittee or his agent in accordance with accepted horticultural practices.  
Landscape personnel will identify specific trees, shrubs, etc., which may be 
pruned, thinned, or removed.  Selected individual plants to be removed will first be 
undergrowth or those which are dead, diseased, disfigured or otherwise lacking 
aesthetic quality.  Removal of selected plants which are crowded and cannot fully 
develop in their existing locations may be the second stage of removal, if warranted.

b.   The Permittee may be required to furnish a performance bond or check in an amount 
determined by the Division Engineer to run concurrently with the permit, as 
deemed necessary.

c.   A Division of Highways Landscape Inspector shall be present while work is underway.

d.   Permits may be issued for multiple sites; however, a permit must be secured prior to 
performing any vegetation control work.  Routine maintenance by the Permittee or 
his agent will not be permitted.

e.   The Permittee or his agent shall not impede traffic on the highway in performing the 
work.  Access to the work site on controlled access highways must be gained 
without using the main travelway of the highway.  The Division Engineer will 
determine traffic control signing which may be required.  It shall be the Permittee’s 
responsibility to furnish, erect and maintain the required signs as directed by the 
Division Engineer.

f.   Any damage to vegetation which is to remain, to highway fences, signs, paved areas, or 
other facilities shall be repaired or replaced by the Permittee to the satisfaction of the 
Division Engineer.  All trimmings, laps, and debris shall be removed from 
the right-
of-way and disposed of in areas provided by the Permittee.  No burning or burying 
shall be permitted on the highway right-of-way.  When chipping is used to dispose of 
trimmings, chips may be neatly spread on right-of-way at locations acceptable to the 
Division Engineer.

g.   Upon satisfactory completion of all work, the Landscape Inspector shall notify the 
Division Engineer who will notify the Permittee in writing of such acceptance, 
terminate the permit, and return the performance bond or check.

h.   Failure to comply with all the requirements specified in the permit, unless otherwise 
mutually resolved, will result in immediate revocation of the permit and forfeiture 
of any or all of the performance bond or check as determined by the Division 
Engineer.


History Note:
Filed as a Temporary Rule Eff. April 13, 1982;  for a Period of 48 Days to 




Expire on   June 1, 1982;





Statutory Authority G.S. 136-18(5);  G.S. 136-18(7); G. S. 136-18(9):





Eff. June 1, 1982;   Amended Eff. August 1, 1985; August 1, 1982;





June 2, 1982.

.0605
APPEAL TO THE CHIEF ENGINEER


History Note:
Filed as a Temporary Rule Eff. April 13, 1982;  for a Period of 48 Days to 




Expire on  June 1, 1982;





Statutory Authority G.S. 136-18(5);  G.S. 136-18(7); G. S. 136-18(9):





Eff. June 1, 1982;   Repealed Eff. June 2, 1982.

.0606
EXCEPTIONS TO THE POLICY


Any exceptions to the requirements of this policy must be requested by the applicant through the Division Engineer in accordance with the provisions of this policy.  These requests will be submitted to the Chief Engineer along with appropriate recommendations by the Division Engineer and the Landscape Unit.  The Chief Engineer may approve or deny the request or, in unusual circumstances, may request concurrence of the Management Review Board.


History Note:
Statutory Authority G.S. 136-18(5); 136-18(7); 136-18(9);





Eff. August 1, 1985.

H. R. 1725.  A House resolution urging the Department of Transportation and Highway Safety and the Board of Transportation to plant trees on medians and along the rights-of-way of state highways.


Whereas, the Department of Transportation and Highway Safety and the Board of Transportation should take positive action to implement the slogan to “Help Keep North Carolina Green”; and


Whereas, it is believed that the planting of trees in the medians and along the rights-of-way of State highways would reduce the maintenance cost by approximately thirty-five (35%) and would add to the natural beauty and would “Help Keep North Carolina Green”; and


Whereas, the Department of Transportation and Highway Safety and the Board of Transportation should take positive steps to abate any unnecessary water and air pollution as a result of the highway; and


Whereas, one acre of forest land will provide enough oxygen in one day for eighteen people; and


Whereas, trees help stabilize the soil and prevent siltation as well as producing clear air; and


Whereas, the planting of trees on highway right-of-way would help abate noise pollution; and


Whereas, the Department of Transportation and Highway Safety and the Board of Transportation should take positive steps to “Help Keep North Carolina Clean” and help purify the air by planting trees on the State Highway rights-of-way.


Now, therefore, be it resolved by the House of Representatives:


Section 1.  The General Assembly of North Carolina urges the Department of Transportation and Highway Safety and the Board of Transportation to plant trees on medians and along the rights-of-way of State highways and the Department of Agriculture is urged to cooperate with the Department of Transportation in the planting of the trees.


Section 2.  This resolution shall become effective upon adoption.

An act to restrict the Department of Transportation from cutting down trees except in certain situations

( CHAPTER 63  HOUSE BILL 342 ) 

The General Assembly of North Carolina enacts:


Section 1.  Chapter 136 of the General Statues is amended by adding a new section to read:

“§ 136-18.6.  Cutting down trees.


Except in the process of an authorized construction, maintenance or safety project, the Department shall not cut down trees unless:


(1)
The trees pose a potential danger to persons or property; or

(2)
The cutting down of the trees is approved by the appropriate District Engineer.”


Section 2:  This act is effective upon ratification.


In the General Assembly read three times and ratified this the 19th day of April, 1989.

Procedure for identification and protection of rare and endangered vascular plants of North Carolina encountered within proposed highway improvements


The Division of Highways has a responsibility to cooperate in the identification and protection of rare and endangered plant species when these are encountered within highway rights-of-way.  Procedures have been developed between the Roadside Environmental Unit and the North Carolina Botanical Gardens to accomplish this.  Additionally, other units and branches of the Division of Highways may be requested to assist the Roadside Environmental Unit in carrying out this work.


In an endeavor to protect and preserve rare and endangered plant species encountered within highway rights-of-way, the following procedures are to be observed:


1.
The Roadside Environmental Unit will be responsible for conducting research to determine the probability of rare and endangered plant species being encountered on proposed highway improvement projects, and during the course of its on-site environmental analyses, will further review likely habitat for these plants.  The Roadside Environmental Unit shall coordinate the efforts of other units in Division of Highways, and others, to protect the species.


2.
When research and on-site investigations reveal that environmentally sensitive plants are present on highway projects, the Roadside Environmental Unit will look further into likely habitat for the existence of such plants.


3.
The Roadside Environmental Unit will consolidate all information regarding identification and location of rare and endangered plants, the status of right-of-way on which same are located, and provide this information to the North Carolina Botanical Gardens.


4.
The North Carolina Botanical Gardens will be expected to determine the need for and perform salvage operations of rare and endangered plants within the proposed highway right-of-way.


5.
The Roadside Environmental Unit will be responsible for determining the need, and implementing protective measures, for the rare and endangered plants located within the highway right-of-way outside construction limits.


§ 136-93.  Openings, structures, pipes, trees and issuance of permits.




No opening or other interference whatsoever shall be made in any State road or highway other than streets not maintained by the Department of Transportation in cities and towns, nor shall any structure be placed thereon, nor shall any structure which has been placed thereon be changed or removed except in accordance with a written permit from the Department of Transportation or its duly authorized officers, who shall exercise complete and permanent control over such roads and highways.  No State road or State highway, other than streets not maintained by the Department of Transportation in cities and towns, shall be dug up for laying or placing pipes, conduits, sewers, wires, railways, or other objects, and no tree or shrub in or on any State road or State highways shall be planted, trimmed, or removed, and no obstruction placed thereon, without a written permit as hereinbefore provided for; and then only in accordance with the regulations of said Department of Transportation or its duly authorized officers or employees; and the work shall be under the supervision and to the satisfaction of the Department of Transportation or its officers or employees, and the entire expense of replacing the highway in as good condition as before shall be paid by the persons, firms, or corporations to whom the permit is given, or by whom the work is done.  The Department of Transportation, or its duly authorized officers, may, in its direction, before granting a permit under the provisions of this section, require the applicant to file a satisfactory bond, payable to the State of North Carolina in such an amount as may be deemed sufficient by the Department of Transportation or its duly authorized officers, conditioned upon the proper compliance with the requirements of this section by the person, firm or corporation granted such permit.  Any person making any opening in a State road or State highway, or placing any structure thereon, or changing or removing any structure thereon without obtaining a written permit as herein provided, or not in compliance with the terms of such permit, or otherwise violating the provisions of this section, shall be guilty of a misdemeanor:  Provided, this section shall not apply to railroad crossings.  The railroads shall keep up said crossings as now provided by law.  (1921, c. 2, s. 13; 1923, c. 160. s. 2; C.S., s. 3846(u); 1933, c. 172, s. 17; 1943, c. 410; 1957, c. 65, s. 11; 1973, c. 507, s. 5; 1977, c. 464, s. 7.1.)


§ 136-18.2.  Seed planted by Department of Transportation to be approved by Department of Agriculture.


The Department of Transportation shall not cause any seed to be planted on or along any highway or road right-of-way unless and until such seed has been approved by the State Department of Agriculture as provided for in the rules and regulations of the Department of Agriculture for such seed.  (1957, c. 1002; 1973, c. 507, s. 5; 1977, c. 464, s. 7.1.)


§ 136-18.1 Use of Bermudagrass.



The use of Bermudagrass shall be restricted to sections of the highway where the abutting property is not in cultivation, except where the Department of Transportation has written consent of the abutting landowner.  In long sections of woodland or wasteland sufficiently distant from cultivated areas, Bermudagrass may be used.  The Department of Transportation and its employees shall use every reasonable effort to eliminate Bermudagrass heretofore planted on the shoulders of the highways through cultivated farm areas.  (1945, c. 992; 1957, c. 65, s. 11; 1973, c. 507, s. 5; 1977, c. 464, s. 7.1.)


Removal or Alteration of Vegetation
( Excerpt from : Policy and Procedures for Accommodating 

Utilities on Highway Rights-of-way Manual)

1.
The encroaching party or their agents shall exercise every required precaution during construction and/or maintenance to prevent eroding of soil; silting or pollution of rivers, streams, lakes, reservoirs or other water impoundments, ground surfaces, or other property; or pollution of the air.  There shall be compliance with applicable rules and regulations of the North Carolina Division of Environmental Management, North Carolina Sedimentation Control Commission, and with ordinances and regulations of the various counties, municipalities, and other official regulating agencies relating to sedimentation and pollution prevention and control as referenced in the North Carolina Administrative Code, Title 15, Chapter 4, Sedimentation Control, as may be amended.

2.
Where there is excavation for underground installations or when any other installation or maintenance operations disturb the ground surface and the existing ground cover, the encroaching party shall be required to perform erosion control measures as follows:

(a)
Erosion control shall be performed in accordance with requirements contained in the current edition of the N. C. Department of Transportation Standard Specifications for Roads and Structures.

(b)
The use of temporary erosion control measures shall be included to prevent siltation of waterways and adjacent property.  The use of basins, silt check dams, silt fence, temporary slope drains, brush barriers, and temporary seeding and mulching, shall be used, as needed.

(c)
Permanent erosion control shall be performed as follows:

1.
All disturbed areas shall be dressed to original typical sections and plowed to a depth of 5 inches.  The top 2 inches shall be pulverized to provide a uniform seedbed.  Lime shall be applied before plowing.

2.
Kinds and rates of seed, fertilizer, and limestone shall be specified by the Area Roadside Environmental Engineer.

3.
Lime, seeds, and fertilizer shall be applied with necessary equipment to give uniform distribution of these materials.  The hand-bucket method is not acceptable.

4.
Seeded area shall be cultipacked to firm seedbed and seed shall be adequately covered.

5.
Grain straw shall be applied over seeded areas as a mulch.  No bare ground shall be visible when riding by a mulched area if proper application is achieved.  Thick clumps of straw are not permissible; a uniform coverage is required.

6.
Mulched area shall be tacked with asphalt sufficient to hold straw in place.

(d)
Ditch treatment shall be used where steep grades could cause ditch erosion.  Use of jute mesh, excelsior matting, or fiberglass roving is acceptable.  Ditch treatment should be installed before mulching operation.

3.
Any removal or alternation of vegetation on Department of Transportation right-of-way will be done in accordance with House Bill 342 – General Statute 136-18.6 – CUTTING DOWN TREES – effective April 19, 1989.

4.
No ornamental trees may be cut or removed without prior approval, and, in certain situations, the Department of Transportation may require that ornamental trees or shrubs be carefully dug and replanted or replaced by new plants.

5.
When permission for cutting, trimming, digging, herbicide treatment, bulldozing or discing, or other removal or alternation of trees, shrubs or other vegetation on highway rights-of-way for the purposes of construction and maintenance by an encroaching party is given, it shall be subject to the following standard requirements:

(a) 
The permission applies only to the interest of the State in the vegetation and is not to be construed as freeing the encroaching party from liability to the adjacent property owner.  Special attention is called to this provision in cases of specimen trees that are also a part of private development, such as home grounds, schools, church, etc.

(b)
All cutting shall be done as close to flush with the ground as is practicable with modern saw equipment.  Under very exceptional conditions, such as very large diameter trees, or swamp growth such as cypress, flush cuts may not be practical.  The burden of proof for the necessity of high stumps will rest with the encroaching party.

(c)
Trimming of specimen trees on highway rights-of-way shall be done in accordance with generally accepted tree surgery practice and any trimming necessary to leave the tree with a good balanced appearance must be done in addition to the minimum trimming needed for line clearance.  Climbing irons or spurs must not be used on any specimen tree.

(d)
All cuttings shall be removed from the highway rights-of-way, and out of view unless otherwise stated in permit.  If woodchipping machines are used for brush disposal, the chips may be left on the rights-of-way provided they are scattered uniformly and not piled or windrowed.

(e)
Removal or alteration of vegetation for overhead utility facilities is limited to a normal width of clearance for the size and type of utility line involved, and is not to exceed fifteen (15) feet.  Proposed encroachments requiring a wider clearing area will be considered only on the basis of (1) removing only danger trees, (2) retaining large, sound, strong-trunked trees, (3) trimming such large sound trees only for wire clearance instead of complete side trimming, or (4) additional justification from the utility.

(f)
Under some circumstances the granting of permission related to overhead utility facilities will be conditioned upon the preservation of such shrubs and low-growing trees within the clearing area.  The need and extent of such preservation will be determined for specific locations.

(g)
When excavating for underground utility installation or maintenance is done near trees, the minimum, but necessary cutting of tree roots shall be done in accordance with generally accepted tree surgery practice.  The tunneling under and retention of principal support roots may be required when considered necessary, according to the location, size, and quality of the tree involved.

(h)
When the use of herbicides is permitted for control of vegetation beneath utility lines, liability for damage to adjacent property shall rest entirely with the utility.  The use of herbicides is permissible only if they are applied as a part of a definitely scheduled program aimed at the elimination of undesirable brushy growth, so that the initial overall browning of vegetation on any given area will not recur, but will be followed only by periodic but consistent selective or spot treatment until desirable brushy growth has been replaced by low-growing ground cover which will not cause a maintenance problem.  Herbicide applications which kill grass or other herbaceous vegetation indiscriminately will not be permitted.  Stump treatment following original clearing for utility construction and basal sprays following the initial overall herbicide treatment for utility maintenance shall have preferential use to the extent that they are feasible according to the latest technical developments.  Vegetation shall be sprayed or otherwise treated with herbicides while in its first growing season after cutting, or before it has reached an average height of six (6) feet unless there are very exceptional conditions existing in a particular and limited area of rapid plant growth, in which case dead plant material above the height limit shall be removed after the completion of chemical action.  No application of herbicides that are harmful to existing grass, legumes, vines, or other low-growing ground cover plants shall be used (1) on highway cut slopes or fill slopes where such vegetation has been planted or has become established naturally; (2) on highway shoulders between the highway surfacing and the ditch line; or (3) on other areas where it is obvious that mowing is done as a part of regular highway maintenance.  Where specific plants have been selected and preserved, they shall be protected against damage by the herbicide treatment of other vegetation.  Careless or excess herbicide application will not be tolerated, and special precaution must be taken to avoid pollution of streams or ponds.

(i)
If clearing is done by bulldozers, discs, or similar equipment, all debris shall be removed from the highway right-of-way, and out of view unless otherwise stated in permit.  There shall be no blocking of highway drainage due to such operation, and the ground surface shall be left in a smooth and uniform condition.  Necessary precautions as required by the North Carolina Sedimentation Control Commission and the Standard Specifications of the Department of Transportation must be taken to minimize erosion, siltation, and pollution during the clearing operations, and required erosion controlling measures must be taken during the clearing operation.

6.
No longitudinal installation should be installed adjacent to control of access lines on a freeway that would cause the cutting, trimming or disturbance of any vegetation or other items within the control of access line.

Work Exercise # 2

( True or False )

Circle the correct answer for the following questions

1.  
T
F
Utilization of guardrail matting and controlling musk thistle by 




releasing the flower head weevil are two methods used by 




DOT to discourage undesirable vegetation.

2.  
T
F
When herbicides are the chosen method of control, the only 




consideration is the type of product to be selected.

3.
T
F
When preparing soil samples one should thoroughly mix the core 


samples in a metal bucket before submission to NCDA&CS.

4.
T
F
Herbicide properties that influence leaching and runoff include: 



amount that binds to organic matter and clay, solubility of 




the water, persistence in the environment, and application 




rate.

5.  
T
F
In an IPM program the use of herbicides is an automatic 




response to sighting a pest.

6.  
T
F
All employees involved in pesticide application or in planning 




pesticide programs for the DOT must be licensed by the 




NCDA&CS Pesticide Board.

7.  
T
F
Safety and aesthetics are the 2 most important factors considered by 



Roadside Vegetation Managers when pests need to be 




controlled.

8.  
T
F
Soil organic matter and pH are the two singular soil properties that 



affect leaching and runoff.

9.  
T
F
An effective IRVM program improves safety for the public and 



employees, satisfies long range economic goals, maintains or 



improves environmental quality, provides aesthetically pleasing 



facilities, and improves public relations.

10.
T
F
DOT will perform control measures on private property abutting 



highway rights-of-way if treating for kudzu on DOT rights-of-



way.

ANSWERS TO WORK EXERCISES

Work Exercise  #1  ( True / False )

1.  True
     8.  False




2.  False

 9.  True



3.  True

  10. False



4.  False

  11. True



5.  False

6.  True

7.  False



12.  True

13.  True

14.  False









Work Exercise  #2  ( True / False )

1.  True

2.  False

3.  False

4.  True

5.  False

6.  True

7.  True

8.  False

9.  True

10.  False
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