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Skill Block  1-M-1 
OBJECTIVE

This skill block is designed to introduce the trainee to factors that influence erosion and sedimentation damage; and the basic principles of erosion control used by the Department during construction activities. 

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

· Review of written material in this manual

· Review of accompanying video
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INTRODUCTION
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Colorado’s Grand Canyon, Virginia's Natural Bridge, and North Carolina’s Great Smoky Mountains are just a few examples of how erosion has shaped our nation’s topography into the landscape we know today. 

Erosion is a natural process that has always occurred and will continue to occur at low levels even from well stabilized areas. Changes to the environment caused by natural erosion are for the most part subtle and take place over an extended period of time. Unfortunately, when man’s activities alter the landscape, the erosion process can be greatly accelerated. 

[image: image2.jpg]


[image: image3.jpg]


Erosion from unprotected construction sites, road maintenance, and other land-disturbing activities is a major source of sediment and can result in problems both on and off-site. Erosion on an extensive scale can destroy a significant part of the highway investment; result in the siltation of private property, agricultural lands, and water supplies adjacent to the highway; and create serious hazards for the users of our highway system. 

Erosion and sedimentation cannot be completely eliminated but they can be effectively controlled by developing and implementing an effective erosion control program. In order to do so, one must first develop a good understanding of the erosion and sedimentation processes and the basic practices used for their control.

It is the intent of this module to familiarize the trainee with those factors that directly influence erosion and sedimentation damage, and the basic principles of erosion control as used by the Department during highway construction work.

EROSION
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Erosion is the process by which soil particles are loosened and transported over a period of time. It begins when water, falling as raindrops, loosens and detaches soil particles from bare or poorly vegetated soils. As rainfall continues, these soil particles become suspended and are transported across the soil surface in a thin layer of flowing water. As this layer of flowing water concentrates and gains speed, its erosive action removes additional soil particles and cuts finger-washes and rills into the soil surface. As repeated rainfalls are experienced and still more soil material is removed, finger-washes and rills develop into gullies, deep channels, and gorges. 

The degree to which a particular area will erode is largely influenced by four major factors. Those are: (1) soil type; (2) topography; (3) climate; and (4) vegetative coverage. Let us take a brief moment and look at each one. 

North Carolina has a variety of soil types and the vulnerability of any particular one to erosion is directly related to the amount of sand, silt, clay, and organic matter in its structural makeup. Soils high in silt and very fine sands are most subject to erosion because surface runoff is increased due to their inability to readily absorb water. Soils that contain high levels of organic matter, such as plant material or humus, in comparison, are less subject to erosion because organic matter increases their ability to absorb and hold water which reduces surface runoff. 

Soils that have a high clay content are slower to erode during periods of normal rainfall due to the binding properties of clay. However during periods of excessive rainfall, runoff rates are greatly increased due to inability to absorb water and severe erosion problems may be experienced. 

The soil types least subject to erosion from rainfall and surface runoff are those which have a high sand content. Due to their coarse texture, these loose, granular soils tend to absorb water rather quickly, resist erosion by surface flow and provide a favorable environment for plant growth. 
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Just as with soil types, an area’s topography will also influence its erosion potential. The size and shape of an area has a direct affect on the speed and volume of surface runoff. The greater the distance and slope, the greater is the volume and speed of the surface runoff and the greater the erosion damage. In other words, a large area that is relatively flat will produce slow runoff speeds and less erosion damage as compared to an area of the same size that is relatively hilly. 

Another factor influencing an area’s erosion potential are the climatic conditions that affect that area. Although snow, ice, and wind affect erosion to a certain degree, water in the form of rainfall is probably the major climatic factor affecting erosion in North Carolina. The amount of runoff and erosion damage produced by rainfall is directly related to its frequency, intensity, and duration and the size of the area on which it falls. It is for this reason, that high-intensity storms common to North Carolina tend to produce far more erosion than low-intensity storms with the same runoff volume.
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Probably the one factor that most influences an area’s erosion potential is the type and condition of its ground cover. A well-established ground cover will help shield the soil surface from the impact of raindrops and lower the erosion potential by reducing the speed of surface runoff. A vegetative root system provides soil stability and removes additional water through plant uptake. When an area’s vegetative cover is removed and the soil’s surface is altered by grading activities, the potential for erosion and subsequent “off-site” sedimentation damage increases significantly.

The variability of North Carolina’s soils, topography, climate, and vegetation make the potential for erosion “unique” to each land disturbing activity. A good understanding the factors that affect erosion and how they interrelate is necessary in order to select the erosion control practices needed to combat the problems produced by the erosion process.

SEDIMENTATION 
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Sedimentation is the end result of erosion and is the process by which suspended soil particles settle out of water when it is sufficiently slowed for a long enough period of time. When suspended in water, the rate at which soil particles settle out is directly related to their size. In other words, larger soil particles settle out quicker than do smaller particles. 

Sedimentation caused by land-disturbing activities is the largest single pollutant of streams, lakes, and other state waters. Studies on the effects of sedimentation have proven that it is both detrimental to game fish populations and that it reduces the quality and volume of public water supplies and recreational reservoirs.

In an attempt to protect the state’s streams, waters, and lands from sedimentation damage, the North Carolina General Assembly in 1973 passed the Sedimentation Pollution Control Act. This law basically prohibits any visible off-site sedimentation from land-disturbing activities and makes the Department responsible for the following:

(1)  the development of erosion and sediment control plans; 

(2)  the installation and maintenance of sedimentation and erosion control devices 

and practices;

(3)  the stabilization of exposed soil surfaces within 15 calendar days; and,

(4)  a “self-monitoring” program to insure that compliance with the Sedimentation

Control Law is maintained.  

In addition to the Sedimentation Pollution Control Act, other laws require that the Department protect and preserve our state’s natural resources. Many highway projects in North Carolina involve construction in, over, or adjacent to environmentally sensitive areas such as trout streams, high quality waters, wetlands, or critical plant and animal habitats. These environmentally sensitive areas have many valuable functions that either directly or indirectly affect our everyday lives. For this reason, special emphasis is placed on providing the maximum protection possible when working in these areas. Adequate protection against erosion and sedimentation damage during any land-disturbing activity, regardless of the situation, is best provided by implementing and enforcing sound erosion control practices. 

EROSION AND SEDIMENTATION CONTROL 
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Erosion and sedimentation control is an important part of highway work and the  success of any erosion control program starts with the development and implementation of a comprehensive erosion and sedimentation control plan. The purpose of this plan is to serve as a guideline for the placement, construction, and maintenance of erosion control devices and management practices. 
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Erosion control and sedimentation practices are designed to work as an “integrated system” where all components work together to control erosion and off-site sediment movement. The movement of sediment is most easily and effectively controlled near its source using a series of erosion control devices throughout the entire graded area. The erosion control devices most commonly used during construction and maintenance work are:  silt fence, temporary silt ditch, silt basin (type-B), rock silt check dam (type-A), rock silt check dam (type-B), temporary slope drain with berm, rock pipe inlet sediment trap (type-A), rock silt screen, and a rock sediment dam (type-B).
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It is important that erosion control installation is coordinated with the progress of construction work and one of the most critical times for installing erosion control devices is during the clearing and grubbing stage. Commonly referred to as perimeter protection, erosion control installed at this time is designed to protect against off-site sedimentation by utilizing temporary perimeter devices to intercept, divert, and/or contain sediment-laden runoff. As grading progresses and permanent drainage patterns are established, erosion control devices are constructed in intermediate phases using a series of interacting devices. This ensures that all new outlets and/or modified drainage patterns will be protected to prevent off-site sedimentation.

Inspections are made weekly and after each significant rainfall to ensure that devices are working properly and that problems are corrected as soon as they develop. Temporary erosion control devices must be properly constructed and maintained in order to function properly, if not, some devices may cause more damage than they prevent. For example, a rock check dam constructed too high can cause the back slopes of a ditchline to erode; water collecting in the low points of earthen berms can cause berm failure and subsequent damage to fill slopes; and if not properly maintained, sediment basins may fail depositing large amounts of sediment off-site. It is only when installation and maintenance are performed properly that erosion control devices will function to control erosion and off-site sedimentation. 

Temporary erosion control devices are left in place and maintained until such time  exposed areas are stabilized with a suitable vegetative cover. This is accomplished by seeding and mulching exposed areas as soon as grading work is complete and is the final step of the erosrion control process.  By establishing a suitable vegetative cover, we provide the most effective means of erosion control possible and the highway is made “complete” by restoring its roadsides to a natural and aesthetically pleasing state. 

SUMMARY
Natural erosion and sedimentation have always occurred and will continue to occur at low levels even from well stabilized areas. Changes to the environment caused by natural erosion and sediment are for the most part subtle and take place over a long period of time. Unfortunately, when man alters the landscape the erosion and sedimentation processes can be greatly accelerated.

Highway construction and maintenance work in North Carolina expose thousands of acres of land each year which are very vulnerable to accelerated erosion and “off-site” damage unless adequate protection is provided. It is for this reason that the Department utilizes sound erosion control practices to ensure that erosion and sediment movement are contained within the rights-of-way until such time exposed areas are stabilized with a permanent vegetative cover.     
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