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OBJECTIVE 

This skill block (2-R-8) is designed to familiarize the trainee with mulching and the installation of ditch protection or erosion control blankets, two parts of the seeding operation that are vital to the establishment of a soil stabilizing turf. Our study will involve: (1) the purpose of mulch, ditch liners, and erosion control blankets; (2) the materials and equipment needed to perform the work; and (3) the step-by-step procedures required to install.   

There are three (3) phases which must be satisfactorily completed within this classroom course:
· Review of written material in this manual

· Satisfactorily complete classroom training

· Certification Exam
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INTRODUCTION

To achieve an effective and harmonious relationship between the rights-of-way and the adjoining countryside, it is essential that vegetation, primarily turf, be established. This vegetation will control erosion on disturbed earthen material resulting from departmental activities, thus making restoration of an aesthetically pleasing and natural roadside environment possible. It is not until all disturbed areas are protected with appropriate vegetation that a “complete highway” becomes reality.

The Department acknowledges its obligation to implement its program consistent with the standards for land-disturbing activities as governed by the Sedimentation Pollution Control Act of 1973. This act states that, “all exposed areas within 15 working days of completion of any phase of grading be planted or otherwise provided with ground cover, devices or structures sufficient to restrain erosion.” The Department is responsible and committed to take all reasonable measures to protect public and private property from siltation damage by installing temporary erosion control devices and establishing a perennial turf. A major factor associated with this commitment is performing seeding and the subsequent application of mulch, ditchliners, and erosion control blankets on all departmental land-disturbing activities to prevent erosion and sedimentation damage.

The establishment of a perennial turf may be affected by several factors. Disturbed sites can vary widely in soil types, slope, and aspect. Also, a wide variation in both climate and rainfall are commonly experienced from season to season across our state. All of these factors will directly influence germination and establishment results.

In order to ensure the proper germination and subsequent turf establishment and to provide a means of short-term erosion control, it is vital that certain practices be an integral part of our seeding operations. During this study course, you will be exposed to two parts of the overall seeding operation that are vital to the establishment of a soil-stabilizing turf. These are: mulching; and the installation of ditch liner materials and erosion control blankets.  We will discuss: 

(1)  the purpose of these landscape practices during the seeding operation; 

(2)  the types of materials available; 

(3)  the equipment needed to perform the job; and

(4)  the step-by-step procedures required to install or apply mulches, 

ditch-liners, and erosion control blankets. 

MULCHING

Mulching is one of the most important, effective, and economical erosion control practices performed during seeding operations. It is essential for the establishment of a soil-stabilizing stand of vegetation on steep slopes and poor soil types typically encountered in the final grade on construction projects. Mulch is used to promote seed germination, enhance the growth of vegetation, and to a lesser degree provide temporary erosion control protection.

The functions of mulch are to: (1) hold seeds and fertilizer in place; (2) protect the soil by reducing the impact of rainfall and the potential for erosion; (3) reduce evaporation to hold moisture in the soil and prevent the soil surface from crusting or drying out; (4) reduce the risk of abrupt temperature changes by insulating the soil, and;  (5) encourage rapid seed germination and vegetation establishment.

MATERIAL TYPES:

Mulch:

A number of materials are used effectively as mulch. However, in conjunction with seeding operations grain straw is the most widely used mulching material. Grain straw used by the Department may be wheat, oats, barley, or rye. These species of small grains work equally well as mulch material and the type used largely depends on the supplier and the geographic region in which it is grown.

All grain straw mulch utilized should comply with NCDOT specifications and be reasonably free from mature seedbearing stalks, roots, or bulblets. In addition to all applicable State and Federal plant quarantines, mulch must not contain johnsongrass, nutgrass, sandbur, wild garlic, wild onion, bermuda grass, crotalaria, or witchweed, or restricted noxious weeds or insects (eg: fire ants) as defined by the North Carolina Department of Agriculture. Straw mulch should be dry and firmly packed into a bale to facilitate an even application. Straw mulch that is matted or lumpy should be loosened and separated before being applied.

In the event that grain straw is in short supply an alternative mulch material must be used. Several alternative mulch materials are tested and used by the Department. Of these, coastal bermuda hay and hardwood bark have proven to be satisfactory substitutes for straw mulch. 

Tackifying Agents:

A mulch material must be held in place until such time that the seed germinates and a vegetative stand is established. CRS2 or CMS2, (emulsified asphalt materials commonly used in paving operations), are the materials most commonly used by the Department for tacking grain straw mulch. Both tacking agents are water-based materials with an emulsifying agent added that allows the water and petroleum to properly mix.  

Hydromulch is another material used as a tackifier by the Department. Hydromulch consists of recycled newspaper or virgin wood cellulose and comes packaged in 50 pound bales. Using water as the carrying agent, hydromulch is an effective substitute for emulsified asphalt tack if used at the approved rates. 
EQUIPMENT:

A mulching operation consists of two phases: (1) the application of the mulch material and (2) the tacking or anchoring of the mulch material.

The Department typically uses a flat bed truck and a mulch blower to apply grain straw mulch. Depending on the amount of mulching required, a second truck and trailer may be required to transport grain straw.

The second phase of the mulching operation involves tacking or anchoring the straw mulch. When anchoring the straw with liquid asphalt, a flat bed truck and an asphalt kettle or a self-propelled asphalt distributor are needed. If hydromulch is used in lieu of liquid asphalt, the Department typically uses a hydroseeder for application purposes. 

Crimping is another alternative method that may be used in lieu of asphalt tack. A tractor equipped with a three-point hitch crimping implement  is used when performing the crimping technique. The blades of the crimping implement are aligned to run straight and the maximum spacing of the crimper blades is eight inches. In most cases, however, where the crimping technique is being utilized the use of liquid asphalt will also be required in order to anchor the mulched areas that cannot be crimped.

APPLICATION TECHNIQUES:

Mulch is applied immediately after completion of seeding and ditch liner work. If this is not  possible it must be applied within 24 hours after the completion of seeding work. The surface of the soil should be smooth and free of stones, clods, or debris which would prevent the proper contact of the straw with the soil. Care should be taken to prevent displacement of soil or seed or other damage to the seeded area during the mulching operations.

Prior to beginning work, a method of communication between the equipment operators and other employees in the operation must be developed to ensure employee safety. A safe operation is the best operation. Most accidents can be avoided by developing good lines of communication and observing certain safety precautions. Information pertaining to equipment usage and safety are found in the Workplace Safety Manual for the equipment being operated.

Straw mulch should be applied at a rate of 2 to 3 tons per acre. It is spread across the application site so that it will allow some sunlight to penetrate and air to circulate. The mulch applied should partially shade the ground in order to reduce erosion and conserve soil moisture. To achieve a uniform spread pattern the discharge nozzle of the mulch blower is directed toward the area to be mulched. The material is applied in an up and down, or side to side motion while the unit is being towed adjacent to or across the application site.

To tack or anchor the mulch material in place, emulsified asphalt should be applied at a rate of 200 to 300 gallons per acre. This should be done immediately following the mulch application by directing the discharge nozzle of the asphalt unit towards the area to be tacked and work it in an up and down, or side to side motion. Asphalt is applied in sufficient amounts as to hold the mulch in place. Higher concentrations of asphalt tack may be required adjacent to the travel lane and at the crest of cut and fill slopes. These areas have a higher potential for erosion and mulch loss due to wind and water movement.

When hydromulch is used in lieu of emulsified asphalt to tack the straw mulch, the hydromulch must be used at the approved rates in order to achieve proper anchoring of the mulch material. Using a hydroseeder, hydromulch at a rate of 750 pounds per acre is added to water and thoroughly mixed to form a slurry. Directing the discharge nozzle of the hydroseeder, spray the slurry over the mulched area in an up and down, or side to side motion until the entire area is covered uniformly.

Crimping is a mechanical practice of anchoring the straw mulch used in lieu of asphalt tack where the straw is physically forced into the soil by the blades of a crimping implement. This anchoring technique works reasonably well provided that: (1) the straw mulch is of sufficient length and quality to withstand the crimping operation and provide adequate cover, and that; (2) the area to be treated is conducive to crimping. Crimping should be limited to slopes at a grade of 4:1 or flatter unless steeper slopes can be negotiated without altering the final grade. The mulched area is crimped immediately following the mulching operation by operating the crimping implement over the mulched area until the entire area is covered uniformly. Upon completion, if adequate cover has not been provided, an additional application of straw mulch is required on deficient areas. When using the crimping method, it will be necessary that some asphalt tack be used in areas where crimping is not possible and adjacent to the travel lane where a higher potential for mulch loss exists due to wind movement.

Inspections should be made after rainstorms to check for movement of mulch and subsequent erosion. If a washout, breakage, or erosion has occurred repair the surface, reseed, and remulch. Inspections should continue until a good stand of vegetation is established.

Work Exercise #1
(Mulching)

Answer the following questions by circling the correct answer.
1.  True  or  False 
Grain straw is the most widely used mulch material by NCDOT.

2.  True  or  False 
Grain straw mulch should be applied at a rate of 10 tons per acre.

3.  True  or  False 
Crimping is a mechanical practice of anchoring the straw mulch 


used lieu of liquid asphalt tack where the straw is physically 


forced into the soil by the blades of a crimping implement.

4.  The function of mulch is to _______________________.
A. encourage seed germination.

B. shield rainfall impact.

C. hold seed and fertilizer in place. 

D. all of the above.

5.
Once the mulching operation is complete,  _____ may be used to hold the straw in 
place.

A.  hydromulch 

B.  crimping

C.  emulsified asphalt

D.  all of the above.

DITCH LINERS

Commonly referred to as roving, ditch-liners are used to provide temporary erosion protection and promote the growth of vegetation in ditch lines. They are essential to the establishment of a stand of vegetation especially on steeply sloped ditches and poor soils commonly encountered on construction projects. As a general rule, ditch-liners are most commonly used in ditches with grades of  2 to 5%. Ditch lines with grades greater than 5% usually require the placement of a rock armament (rip-rap), as roving materials are proven to be inadequate.

The installation of ditch liners is one of the most important, effective, and economical practices performed during seeding operations. Ditch liners are most beneficial in areas of concentrated water flow and help hold the newly seeded soil in place until the seed germinates and vegetation becomes established enough to protect the ditch line from eroding.

MATERIAL TYPES:

Roving:
Although there are several ditch liner materials available, the primary material installed by the Department is synthetic polypropylene roving. Polypropylene roving is a continuous strand of fibrillated polypropylene yarn that is wound onto a cylinder. This allows the roving to be continuously fed through a hand held applicator which is driven by compressed air. During application, the roving is expanded into a mat of polypropylene strands. Polypropylene is environmentally safe, contains no toxic agents, and does not biodegrade.

Anchors and Tackifiers:
The roving material is held in place until such time that the seed germinates and a vegetative stand is established. In order to anchor the ditch liner at the time of installation, wooden stakes are needed along with a tackifying agent. CRS2 or CMS2, are the materials most commonly used by the Department for tacking roving material. Both tacking agents are water-based asphalt materials with an emulsifying agent added that allows the water and petroleum to properly mix.    

EQUIPMENT:

A roving operation consists of two phases: (1) the installation of the roving material, and; (2) the anchoring and tacking of the roving material. 

The equipment the Department uses to install ditch liner material includes a flat bed truck, an air compressor, and an application gun. The air compressor should be equipped with a minimum of 50 feet of hose. To anchor the ditch liner material a flat bed truck and an asphalt kettle or a self-propelled asphalt distributor are required.

APPLICATION TECHNIQUES:

Polypropylene roving is installed immediately following seeding but prior to mulching activities. The soil surface should be smooth and free of stones, clods, or debris which would prevent the fibers from contacting the soil. Care should be taken during installation not to alter the grade of the area. It is necessary that the area treated be conducive to the placing of ditch liner materials with gradually sloping front and back sides of the ditch. Ditch liners will not be effective if installed in ditches with vertical sides.

Prior to beginning work, a method of communication between equipment operators and other employees used in the operation must be developed to ensure employee safety. A safe operation is the best operation. Most accidents can be avoided by developing good lines of communication and observing certain safety precautions. Information pertaining   to equipment usage and safety are found in the Workplace Safety Manual for the equipment being operated.

Polypropylene roving should be spread uniformly over the designated area to form a random mat of continuous fibers at a rate of 0.15 to 0.20 pounds per square yard. Starting on the down-grade end of the ditch to be treated, the application gun is moved in a side-to-side motion applying the roving material in a 4 to 6 foot swath. This creates a mat of continuous overlapping fibers. As the operation continues upgrade, check slots are dug across the ditch at a depth of 5 inches throughout the length of the ditch line. The roving material is buried in the check slots at a maximum interval of 50 feet to prevent undermining and tension failure.  Once the ditch liner material is laid in place, the upgrade end is buried and tamped before the beginning of anchoring operations.

To anchor the ditch liner material use wooden stakes pointed at one end. Starting at the upgrade end, drive stakes into the ground in an irregular pattern every 5 to 8 feet and continue throughout the length of the treated ditch. Stakes should be placed in sufficient numbers to securely hold the roving in place but in no event should they be place more than 10 feet apart.

Immediately after the roving material is placed and wooden stakes installed, the roving is further anchored to the ground with a liquid asphalt tack. This should be uniformly applied at a rate of 0.25 to 0.35 gallon per square yard to hold the fibers in place. As a rule of thumb, the ditch liner material is thoroughly “blackened” upon completion of the liquid asphalt treatment. During the application of asphalt tacking material, adequate precautions should be taken to prevent damage to traffic, structures, guardrails, traffic control devices, or any other appurtenances.  

Inspections should be made after rainstorms to check for ditch liner failure and subsequent erosion. If a washout, breakage, or erosion has occurred, repair the surface, reseed, install new ditch liner and remulch. Inspections should continue until a good stand of vegetation is established.

Work Exercise #2

( Ditch liners )

Answer the following questions by circling the correct answer.
1.   True  or  False 
Polypropylene roving is installed before the seeding and mulching   
operations.

2.  True  or  False 
Ditch liners are most beneficial in areas of concentrated water 

flow.

3.   True  or  False 
To anchor and secure the polypropylene roving, wooden stakes and

liquid asphalt are used.

4.  During the polypropylene roving application, check slots are dug across the ditch at a 

depth of  ___________________________.

A.  12 inches at a maximum interval of 100 feet.

B.  5 inches at a maximum interval of 50 feet.

C.  5 inches at a maximum interval of 100 feet.

D.  10 inches at a maximum interval of 50 feet.

5.  As a general rule, ditch-liners are most commonly used in ditches with grades of 

____________________.

A.  less than 2%

B.  between 2 and 5%

C.  between 5 and 8%

D.  none of the above.

EROSION CONTROL BLANKETS

Commonly referred to as matting, erosion control blankets are installed to provide temporary erosion protection and to promote the growth of vegetation on steeply sloped ditches or, fill or cut sections that are not conducive to application of conventional mulch materials. They are essential to the establishment of vegetation on steep slopes and hard to access areas commonly encountered on construction projects. As a general rule, matting is most commonly used in ditches or on slopes with grades of 2% or greater. However, on ditch lines with grade greater than 5% the placement of a rock armament (rip-rap), is usually required as matting materials are proven to be inadequate. The installation of erosion control blankets is one of the most important and effective practices performed during seeding operations holding the newly seeded soil in place until the seed germinates and vegetation becomes established enough to protect the ditch or slope from eroding.

MATERIAL TYPES: 

Matting: 

Although there are numerous types of  matting materials available, excelsior matting and straw matting are the two most commonly used erosion control blankets used by NCDOT forces:
·   Excelsior matting is a machine-produced mat consisting of curled wood excelsior with the excelsior fibers being evenly distributed over the entire area of the blanket. One side of the excelsior matting is covered with a woven fabric of twisted paper cord or cotton cord with an extruded plastic mesh.

·   Straw matting is a machine-produced mat consisting of 100% grain straw with the straw evenly distributed over the entire area of the blanket. One side of the blanket is covered with a photodegradable netting and is sewn together with a degradable thread. Both types of erosion control blankets are environmentally safe as they contain no agents toxic to plants and animals. 

Anchors:
The erosion control blanket is held in place until such time that the seed germinates and a vegetative stand is established. Wire staples are used to anchor the matting material. They are made of  No. 11 gauge steel wire and formed into a “U” shape. The wire staples are 1 inch in width and 6 inches in length.

EQUIPMENT:

A matting operation consists of two phases: (1) the installation of the matting material, and; (2) the anchoring of the matting. The equipment typically used by the Department includes a flat bed truck to transport the matting material and a tool to install the anchoring staples.

APPLICATION TECHNIQUES:

Erosion control blankets are installed immediately following seeding but prior to mulching activities. The soil surface should be free of stones, clods, or debris which would prevent the matting material from contacting the soil. Care should be taken during installation not to alter the grade of the area. It is necessary that the area treated be conducive to the placing of matting materials. When treating a section of ditch, it is necessary that the ditch have gradually sloping front and back sides. Matting materials will not hold up when installed in ditch lines with vertical sides.

Prior to beginning work,  a method of communication between the equipment operators and those employees installing the matting material must be developed to ensure employee safety. A safe operation is the best operation. Most accidents can be avoided by developing good lines of communication and observing certain safety precautions. Information pertaining to equipment usage and safety are found in the Workplace Safety Manual for the equipment being operated.

Starting at the upgrade location of the ditch, fill or cut section, matting is unrolled in the direction of the flow of water, and should be applied without stretching so that it will lie smoothly but loosely on the soil surface. The up-channel or top of slope end of each piece of matting is buried in a narrow trench at least 5 inches deep and tamped firmly. At the end of each roll, the matting is buried, the trench closed and tamped firmly. Where one roll of matting ends and a second roll begins, the end of the upper roll is brought over the buried end of the second roll so that there will be a 6 inch overlap. In ditch applications, check slots are constructed at  50 feet intervals throughout the length of the treated area. These slots are narrow trenches at least 12 inches deep. The matting is folded over and buried to the full depth of the slot, after which the slot is closed and firmly tamped. When installing matting on fill or cut slopes, 2 or more widths of matting laid side by side are often required to cover the area to be treated. Where 2 or more widths of matting are laid side by side, the overlap should be at least 4 inches. To provide additional anchoring, staples are placed approximately 10 inches apart across matting at ends, junctions, and check slots.  Staples should be spaced three (3) feet apart along the outer edges and down the center of each strip of matting.

Inspections should be made after rainstorms to check for matting failure and subsequent erosion. If a washout, breakage, or erosion has occurred, repair the surface, reseed and install a new section of matting. Inspections should continue until a good stand of vegetation is established. 

Work Exercise #3

( Erosion Control Blankets )
Answer the following questions by circling the correct answer.
1.  True  or  False 
Straw matting and excelsior matting are the two most commonly 

used erosion control blankets by the Department.

2.  True  or  False 
Starting at the upgrade location of the ditch, fill, or cut section, 

matting is unrolled in the direction of the flow of water.

3.  As a general rule, ditch liners and erosion control blankets are used in ditches or on 

slopes with grades ____________________.

A.  less than 2%.

B.  between 2 and 5%.
C.  greater than 5%.
D.  greater than 8%. 
4.  When installing matting, check slots are dug at 50 feet intervals and are _____ deep.

A.  12 inches

B.    6 inches
C.    3 inches
D.  24 inches 
5.  If two sections of matting laid side by side are necessary to cover a treated area, the 

sections of matting should be overlapped at least _____ inches.

A.  10

B.  12
C.    8
D.    4
SUMMARY

Today’s highways are used by people with more leisure time and a developing awareness of environmental quality, safety, and other factors which make more important the need to create and maintain a highway environment that is both functional and aesthetically pleasing. As a result of increased public awareness regarding environmental concerns and our commitment to comply with state sedimentation laws, it is essential that vegetation, primarily turf, be established.

Perennial turfgrasses are indeed the indispensable plant used on the highway roadside. Grass contributes substantially to highway economy by controlling erosion. If left in an unstable state free of vegetation, disturbed earthen material as a result of construction activity will erode and become very unsightly. Erosion on an extensive scale can destroy an appreciable part of the highway investment; result in the siltation of agricultural lands, private property, streams and water supplies adjacent to the highway; and create serious hazards for the users of our highway system.

An effective cover of a permanent turf eliminates the deposition of eroded soil in ditches and drainage facilities.  Equally as important turf provides safe, adequate, and unobstructed sight distances along our highways. Visibility at intersections, to signage, and at intersecting streets or roads can be maintained by a low-growing, perennial turfgrass. When properly maintained, a well established stand of permanent turf also enhances roadside aesthetics creating a highway environment that is visually appealing to the traveling public.   

The establishment of a perennial turf is by no means magical and is affected by several factors. Highway roadsides are, typically, somewhat hostile environments for grass establishment and development. Subsoils generally encountered contain minimal plant nutrients; water for highway vegetation depends totally upon rainfall which varies from season to season; and, the final grade can vary widely in its degree of slope and aspect. All of these factors directly influence germination and establishment results.

In order to provide a means of short-term erosion control on steep slopes and poor soil types, and ensure the proper establishment of turfgrasses, it is vital that the use of mulch, synthetic roving and/or erosion control blankets be included as an integral part of any seeding operation.  Although their application and installation techniques are different mulch, synthetic roving, and erosion control blankets are very similar in the functions they provide. Their primary functions are to:

(1)  hold seeds and fertilizer in place,

(2)  protect the soil by reducing the impact of rainfall and the potential for erosion,

(3)  reduce evaporation to hold moisture in the soil and prevent the soil from 

crusting or drying out on top,

(4)  reduce the risk of abrupt temperature changes by insulating the soil, and 

(5)  encourage rapid seed germination and turf establishment.

Mulch, synthetic roving, and erosion control blankets are the most important, effective, and economical erosion control practices used by the Department to combat those factors which are detrimental to the germination and establishment of a perennial turfgrass at the time of seeding. By ensuring the germination and the establishment of a permanent turfgrass, an effective and harmonious relationship between the highway right-of-way and the adjoining countryside can become a reality. 

Answers to Work Exercises

Work Exercise #1

1. True

2. False

3. True

4. D.

5. D.

Work Exercise # 2

1. False

2. True

3. True

4. B.

5. B.

Work Exercise #3

1. True

2. True

3. B.

4. A.

5. D.
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