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INSTALLATION AND MAINTENANCE OF EROSION CONTROL DEVICES 

Skill Block   2-B-5  

OBJECTIVE

This skill block (2-B-5) (BRG 210) is designed to familiarize the trainee with the erosion control devices most commonly used during construction activities and the procedures used during their construction. 

There are three (3) phases of this self-study course which must be satisfactorily completed :

· Review of written material in this manual

· Review of accompanying video


· Certification Exam
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INTRODUCTION
Temporary erosion control devices are an important part of highway construction work and their success is greatly dependent upon proper installation techniques and timely maintenance practices. If left unprotected, exposed earthen material resulting from construction activities will erode and can cause damage to public and private properties adjacent to the highway rights-of-ways.

By law, the Department must implement its program consistent with the standards for land-disturbing activities as governed by the Sedimentation Pollution Control Act of 1973. This is accomplished by utilizing temporary erosion control devices during construction work until such time all exposed areas are stabilized with vegetation.

Those individuals responsible for installing temporary devices play a key role in their effectiveness and should have a thorough knowledge of each device. It is the intent of this module to familiarize these individuals with the temporary erosion control devices used during highway construction work, and the basic procedures necessary for their installation and maintenance.
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EROSION AND SEDIMENT CONTROL

A means of short-term erosion control is best provided when erosion control devices work together to prevent siltation damage. A single device located at a point of outlet may not be sufficient to effectively control sediment movement from a large drainage area. Sediment is controlled most easily and effectively near the source using a series of several temporary erosion control devices located throughout the graded area.  

Three major factors influence the effectiveness of any erosion control device. They are: (1) timing of installation; (2) proper construction; and (3) routine inspection and maintenance. 

The installation of erosion control devices must be coordinated with the progress of construction work. 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 drainage is established, it is important that erosion control devices be constructed in intermediate phases using a series of interacting temporary devices. This will ensure that new outlets and/or modified drainage patterns are protected to prevent off-site sedimentation.

In order to be effective, erosion control devices must be properly constructed and placed throughout the project consistent with the approved erosion control plan. But even the best erosion control plan is only as good as those individuals who interpret and install the devices designed. Poor construction and improper placement of erosion control devices will greatly increase the potential for siltation damage.  

The effectiveness of temporary devices is also dependent upon routine inspection and maintenance. The lack of maintenance is the most common reason for their failure. Temporary devices must be inspected and cleaned frequently. A weekly inspection should be made of all devices to ensure that they are working properly and are being properly maintained. Additional inspections should be made after each significant rainfall event to ensure that devices are adequate and working properly. It is only when installation and maintenance have been done properly, that the system will function to prevent accelerated erosion and off-site sedimentation.

EROSION CONTROL INSTALLATION AND MAINTENANCE 

The following is a list of temporary erosion control devices most commonly used during construction work. Our discussion will focus on the following:

(1)  areas of use and construction materials needed; 

(2)  step-by-step procedures required to construct each device; and 

(3) maintenance and typical problems that may be encountered. 

It should be noted that the step-by-step procedures described are one of several possible ways these devices may be constructed. Our major concern is not how they are constructed but that upon completion they function properly.

Those individuals involved with the installation of temporary erosion control devices are reminded to develop methods of communication prior to beginning work 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 can be found in the Workplace Safety Manual.

SILT FENCE:


Silt fence is a water permeable filter fabric used to contain and store sediment-laden runoff within the rights-of-way limits of a project. Its permeable characteristics allow suspended sediment particles to be removed from the water as it passes through the fence. Since silt fence is designed for silt retention and not velocity control, it should not be installed across streams, ditches or any other areas of concentrated water flow. Silt fence is most commonly used at the toe of fill slopes not greater than 10 feet in height or along the perimeter boundaries of the project.  

Either wooden posts, 6 feet in length, or metal posts, 5 feet in length, are used to suspend and support the silt fence.  Should additional support be required, woven wire may be used along with the support posts. 

To install silt fence, a trench is excavated a minimum of 8 inches in depth throughout the length of the section of silt fence to be installed. Next, support posts are installed on the backside of the trench with no more than 3 feet of the post protruding above the ground. If woven wire is used, the maximum spacing between posts should be 10 feet. When using silt fence only, the maximum spacing between posts should be 6 feet. 

Using wire or plastic connectors, the filter fabric is next attached to the support posts. Should the length of the desired section of silt fence require two sections of the filter fabric to be joined, the ends of the sections should be overlapped a minimum of 18 inches. After attaching the silt fence to the support posts, the fabric is then buried a minimum of 8 inches deep and the trench firmly tamped.  

Silt fence should be inspected on a regular basis for maintenance needs especially after each significant rainfall. Remove and dispose of silt accumulations to prevent over-topping during the next rainfall. If undermining of the fabric has occurred, rebury the bottom of the silt fence and firmly tamp to provide proper anchorage. Silt fence that is deteriorated or clogged should be removed and replaced. Silt fence that has been damaged or removed for work access should be reinstalled at the end of each day’s work.  

There are numerous problems that could be encountered that may result in the failure of silt fence. Improper installation of silt fence is one of the most common problems. This is often the case when the bottom of the fabric is not buried properly, or when a section of silt fence has been installed across a stream, ditch, or other areas of concentrated water flow.   

Too often silt fence is installed in such a fashion that upon completion of a fill section, the toe of the fill slope rests against the silt fence making maintenance difficult. Proper setback from the toe of the fill slope should be utilized during installation so that proper maintenance may be performed. When installing silt fence along grades, provisions to prevent “channeling” of water along the length of the fence should be made. This can be accomplished by installing an occasional rock silt check along the section of fence.

TEMPORARY SILT DITCH:

Temporary silt ditches are small ditches or channels designed to intercept and direct water flow into other sediment control devices. Used along perimeter boundaries, at the toe of fill slopes, or along streams, silt ditches are often used in place of silt fence.  

When constructing a temporary silt ditch, either a backhoe, track excavator, or motor grader is used to excavate a ditch a minimum of 1 foot in depth with 2:1 side slopes throughout the length of the area to be protected. The excavated material should be placed to the back side of the ditch and firmly tamped as to create a functional berm. At the low points and at the end of the silt ditch, a rock silt check (Type-A) or a rock sediment dam (Type-B) should be installed to filter runoff before exiting off-site. It may also be necessary to install a series of rock ditch checks within the ditch to reduce the velocity of water flowing down the silt ditch through sections of steep grade.

Maintenance should be performed in a timely manner especially after each significant rainfall. Clean out silt accumulations when the silt ditch is one half full or when low points are over topped. Daily maintenance may be required depending on construction activities. Should the ditch be damaged by equipment or covered by fill material, rebuild the silt ditch before the end of the workday.

Numerous problems may be encountered that could result in failure of silt ditches. The most common are failure to provide access for future maintenance, and failure to provide adequate storage area for the stockpiling of clean-out material. It should be noted that maintenance of silt ditches requires room for equipment access and the stockpiling of the clean-out material and at no time should this material be placed near or to the back side of the silt ditch. If adequate room is not provided, clean-out material must be hauled off. 

WORK EXERCISE #1

 EROSION CONTROL PRACTICES, SILT FENCE, and SILT DITCH 

Answer the following questions by circling the correct answer. 

1.   True or False
Three major factors influence the effectiveness of any erosion 


control device, those are: (1) timing of installation; (2) proper 


construction; and (3) routine inspection and maintenance.

2.   True or False
The installation of erosion control devices must be coordinated with 

the progress of construction work and one of the most critical times

for installing devices is during the clearing and grubbing stage.

3.   True or False
Poor construction and improper placement of erosion control devices

have little affect on the potential for siltation damage.   

4.   True or False
The failure of any erosion control device is the most commonly 

attributed to the lack of proper maintenance.

5.   True or False
Silt fence is a device designed for silt retention and should be 

installed across a stream, ditch, or waterway.  

6.   True or False 
When installing silt fence, either wooden or metal support posts may

be used. 

7.   True or False 
After attaching the silt fence to the support posts, the bottom of the 

fabric should be buried to a depth of 4 inches.  

8.   True or False 
Temporary silt ditches are small ditches or channels designed to

intercept and direct surface water flow into other sediment control 

devices.

9. True or False 
Often used in the place of silt fence, silt ditches are used along the 

perimeter boundaries of a project, at the toe of fill slopes, or along

streams. 

10. True or False 
In order to slow the velocity of water flowing down in a silt ditch

through sections of steep grade, silt fence should be installed

across the silt ditch at random intervals.

Answers to Work Exercise # 1

1.  T                4.  T                   7.  F                     10.  F

2.  T                5.  F                   8.  T

3.  F                6.  T                   9.  T 

SILT BASIN (TYPE-B):


A silt basin is a defined pit or basin that collects sediment flowing through a drainageway. Often silt basins are used in conjunction with temporary rock silt checks which increase settling time by reducing water flow velocity. Both devices should remain in place until such time permanent vegetation becomes established.

When constructing a type-B basin, either a backhoe or track hoe is used to excavate a pit at the desired location within the drainageway. The basin’s width is variable to the size of the drainageway, so that the basin’s length equals at least twice its width, and its depth is a minimum of 2 feet. The storage capacity provided by the device should be based on 900 cubic ft. per acre of drainage area where: (Capacity = Length  X  Width  X  Height).

Inspections should be made on a regular basis for maintenance needs especially after each significant rainfall. Silt basins should be cleaned out when they become approximately one half full of silt.

Numerous problems may be encountered that could result in failure of silt basins. These include improper sizing, failure to perform timely maintenance, and improper disposal of silt accumulations. Ideally, any material removed during the construction or maintenance of a silt basin should be hauled away and stock piled on the project for future use. However, in all cases this material should not be placed next to the basin or near the project limits where it can easily move off-site. 

Basins installed in ditches where sandy soil types are prevalent may result in sloughing of slopes. Basins dug to deep can present safety problems and erosion may occur on the inlet end of the device. If water is allowed to remain in basins for an extended period of time, problems could be experienced with the grade.

TEMPORARY ROCK SILT CHECK (TYPE-A):


Designed for silt retention, the temporary rock silt check (type-A) is a small dam structure used at the outlets of temporary diversions, temporary silt ditches, channels and temporary slope drains where they outlet off-site or into streams. Constructed of class-B structural stone and either #5 or #57 sediment control stone, this device traps sediment by forming its own natural storage area thus negating the need for a constructed pit. 

When constructing a rock silt check, class-B structural stone is placed in the channel in such a fashion that upon completion the dam’s weir section is approximately two-thirds the channel’s width. Sediment control stone is then placed approximately 12 inches thick on the flow side of the dam. When completed, the weir of the rock silt check dam should be at least 4 feet wide for a drainage area of 1 acre or less, and the apron length should be approximately 3 times the height of the dam.

Rock silt checks should be inspected on a regular basis for maintenance needs especially after each significant rainfall. The device should be rebuilt or reshaped when damaged by water flow or construction activities. Silt should be removed from the device as it accumulates. Should straw, limbs or other debris clog the device, this material should be removed as soon as possible. 

Probably the most common problem experienced with rock silt checks is poor construction. Too often they are constructed too high without a proper weir section which causes water to flow around the device resulting in ditch erosion. 

Another common problem is failure to use rock silt checks correctly or to use them at all. Too often out-fall ditches are left unprotected during construction activities resulting in off-site siltation. Rock silt checks should be placed at the end of all out-fall ditches and left until such time the ditch is stabilized with a cover of permanent vegetation.  

TEMPORARY ROCK SILT CHECK (TYPE-B):  


A rock silt check (type-B) is a small dam constructed of class-B stone with a centered weir that limits erosion and helps to reduce the flow velocity of water. Often times referred to as a ditch check, this device is used in a channel, roadside ditch, or temporary silt ditch during construction when grade meets or exceeds 3%. Although ditch checks may retain some silt, they are designed primarily for velocity control and should not be used in areas where silt retention is required. Should both velocity control and silt retention be required, this device can be used by placing either #5 or #57 sediment stone on the side of the dam that receives water flow.  

To construct a temporary rock ditch check, class-B structural stone is placed in such a fashion that the weir section located in the center of the dam is approximately 12 inches lower than the sides or the top of the ditch channel (which ever is lower). After completion, the device should be 4 to 5 feet long depending on the width of the ditch and usually forming a V-shape.  

Rock ditch checks should be inspected on a regular basis for maintenance needs especially after each significant rainfall. Rebuild or reshape the dam and its weir when damaged by water flow or construction activities. Silt should be removed from the device as it accumulates. Should straw, limbs or other debris clog the rock silt checks this material should be removed as soon as possible.

Probably the most common problem associated with the rock ditch check is improper installation. Too often rock silt checks are constructed higher than the drainage ditch and the weir section is not constructed properly causing water to flow around the device and eroding the ditch. Another common problem is that too often rock ditch checks are not built wide enough to intercept ditch slope at the top of the dam. This can cause eroding of the slope and greatly increase the potential for off-site siltation. 

TEMPORARY SLOPE DRAIN WITH EARTH BERM:


A slope drain is one or more sections of flexible corrugated pipe used to carry concentrated water runoff from the top to the bottom of a cut or fill slope. Made of a polypropylene material, a slope drain is typically used in conjunction with an earthen berm whose function is to channel surface runoff into the slope drain’s inlet.    

To install a slope drain, a motor grader is used to construct an earthen berm across the top of the fill or cut section to be protected. At the desired location, a small section of the earthen berm is removed and the slope drain is then laid in place. The slope drain should be laid in such a fashion that the inlet end of the pipe rests flush with the inside of the berm wall. To complete installation, properly secure the inlet end of the pipe by placing earthen material around it and firmly tamp.

Slope drains should be installed in conjunction with grading and adjusted to coincide with the height of the embankment as construction progresses. A pipe of sufficient diameter should be used to carry the anticipated volume of water, but in no case should it be less than 12 inches in diameter. Ensure that the pipe is of sufficient length to reach completely to the bottom of the slope and that its outlet end empties into a temporary erosion control device.     
An elbow or a T-section may be used on the inlet end of the slope drain to better receive directional water flow and prevent the slope drain from being washed out. Should additional joints of pipe be needed to reach the bottom of the slope, make sure that joints are properly connected to prevent leaking.  


Slope drains should be inspected on a regular basis for maintenance needs especially after each significant rainfall. Earthen berms and inlets that have been weakened due to scouring should be rebuilt. As additional earthen material is applied to the fill sections and the height of the fill increases, slope drains should be reinstalled at the end of each day’s work. Slope drains should also be rebuilt or repaired as needed when seeding and mulching is performed.

There are numerous problems that could be encountered that may result in failure of slope drains. Too often pipes are installed to short. Pipe outlet ends may become clogged which can restrict or inhibit water flow. If the earth material used to secure the pipe inlet is not properly compacted, washes under or around the inlet may occur, causing subsequent damage to the fill slope. Failure to empty flow through another temporary device may also result in off-site sedimentation.

WORK EXERCISE #2

SILT BASIN, ROCK SILT CHECKS (A and B), and SLOPE DRAIN

Answer the following questions by circling the correct answer. 

1.   True or False
A silt basin (type-B) is a defined pit or basin used to reduce the flow  

velocity of water passing through a drainageway. 

2.   True or False
A silt basin’s width is variable to the size of the drainageway, so

that its length equals at least a third its width, and its depth is a 

minimum of 5 feet.

3.   True or False 
A rock silt check dam (type-A) is a silt retention device. 

4.   True or False 
When properly constructed, the rock silt check dam (type-A) forms  

its own natural storage area thus negating the need for an excavated

pit.

5.   True or False 
Commonly referred to as a ditch check, the rock silt check (type-B) 

is used to reduce the flow velocity of water in a channel, roadside 

ditch, or silt ditch where grade meets or exceeds 3%.

6.   True or False 
A rock silt check (type-B) is constructed of class-B structural stone

and either #5 or #57 sediment control stone.

7.   True or False 
When using slope drains, a pipe of sufficient diameter and length

should be used to carry the anticipated volume of water, but in no

case should it be more than 6 inches in diameter.

8.   True or False 
Slope drains should be installed in conjunction with grading and 

adjusted to coincide with the height of the fill embankment at the  

end of the work day.

9.   True or False 
An elbow or T-section may be used on the inlet end of the slope

drain to better receive directional water flow and prevent the slope

drain from being washed out.

10.  True or False 
Erosion control devices should be inspected on a regular basis for

maintenance needs and especially after each significant rainfall

event.  

Answers to Work Exercise # 2

1.  F                4.  T                   7.  F                   10.  T     

2.  F                5.  T                   8.  T

3.  T                6.  F                   9.  T

ROCK PIPE INLET SEDIMENT TRAP (TYPE- A):


A rock pipe inlet sediment trap (type-A) is a horseshoe shaped structure with a built-in sediment storage area around its outside perimeter. Typically used in areas where pipes are receiving flow from several different directions, rock pipe sediment traps are used on pipe inlets that are 36 inches or less in diameter. Designed for silt retention, the rock pipe sediment trap protects drainage structures by trapping sediment before it enters the pipe using class-B stone and either #5 or #57 sediment control stone.

When constructing a rock pipe inlet sediment trap, class-B stone is placed a minimum of 18 inches in height, around the inlet of the pipe in the shape of horseshoe. The ends of the dam are then tied into the existing fill or headwall and the outside of the dam is lined with a layer of sediment control stone approximately 12 inches thick. Should additional storage capacity be required, it can be achieved by simply digging a basin around the outside perimeter of the device using either a backhoe or track excavator. 

This device should be inspected after each significant rainfall. Silt should be removed when it accumulates to one-half the dam’s height or when the basin (if used) is one-half full. Sediment control stone should be replaced when water no longer drains through the device between rainfalls. The device should be cleaned when straw, limbs, or other debris clog it.

Probably the most common reason for failure and sediment loss is the lack of adequate maintenance. Silt will enter the pipe or storm drainage system if silt accumulations or debris build-ups aren’t removed from the device in a timely manner. Another common problem is the lack of proper and timely installation. If the device is not tied into the fill slope or if the structure is not rebuilt when damaged by storms or equipment, sediment can be lost into the pipe or storm drainage system.  

TEMPORARY ROCK SEDIMENT DAM (TYPE B):


A temporary rock sediment dam (type-B), is a small dam constructed of class-B structural stone and #5 or #57 sediment control stone, with a weir outlet and a built-in sediment basin. Commonly referred to as a temporary sediment trap, this device is used at the outlet of a temporary diversion, temporary slope drain, temporary silt ditch, drainage ditch or channel to trap sediment before it leaves the project. 

When constructing a rock sediment dam, class-B structural stone is placed at the outlet in such a fashion as to create a proper weir section and a trailing apron. Next, the side of the dam receiving water flow is lined with a layer of sediment control stone approximately 12 inches thick. To gain the proper storage capacity, 900 cubic feet per drainage acre, a basin is then dug on flow side of the dam using either a backhoe or track excavator. The excavated material is placed on either side of the dam, shaped, and firmly tamped so that runoff will be channeled through the dam’s weir section. The weir length of the dam will vary depending on the drainage area but should be a minimum of 4 foot wide for a drainage area of 1 acre or less. The length of the apron should be approximately equal to the height of the dam, with minimum 2:1 side slopes.

Temporary rock sediment dams should be inspected on a regular basis especially after each significant rainfall. Silt should be removed from the device when it exceeds one-half the dam’s storage capacity, and the sediment control stone should be cleaned when it becomes clogged with straw, limbs, or other debris. Sediment control stone should be replaced when water will no longer drain through it. 

Probably the most common problem associated with rock sediment dams is the lack of proper maintenance.  When rock sediment dams are damaged during storms and are not reconstructed in a timely manner off-site siltation may be experienced. Another problem would be that on occasions rock sediment dams are improperly used. At no time should they be used in a live stream.   

ROCK SILT SCREEN: 


A rock silt screen is a low-level dam structure installed in a live stream below a culvert, bridge, pipe, or project site where construction occurs at or near the stream. Constructed of class-B structural stone and #5 or #57 sediment control stone, this device is designed to create a ripple effect in the stream that allows the larger sediment particles to be trapped behind the dam before leaving the rights-of-way or easement boundary.

When constructing a rock silt screen, either a backhoe or a track excavator is used to place class-B structural stone in such a fashion as to form a low-level dam across the width of the stream. The upstream side of the dam is then lined with a layer of sediment control stone approximately 12 inches thick. Upon completion, the rock silt screen should be between 1 ft.- 6 in. and 3 ft. high, but should not be higher than 1 foot above the normal flow of the stream. Ideally the dam should be constructed slightly below normal water level so that a ripple effect is produced but stream flow is not impeded.

Rock silt screens should be inspected after each significant rainfall. Silt accumulations should be removed from the device when silt levels reach about half of the dams height. When damaged by high water levels or machinery, the dam should rebuilt and reshaped. All silt accumulations should be removed from the device before its removal. Clean-out at this time should begin at the device and continue upstream during periods of low-stream flow.

Probably the most common problem experienced with rock silt screens is that they are often constructed too high. When constructed too high, rock silt screens may cause the elevation of the water to rise within the project limits and hinder progress of construction. 

Other problems associated with this device include failure to rebuild or reshape the device when damaged by high water levels and failure to remove silt accumulations before the rock silt screen is removed from the stream.   

SUMMARY

Temporary erosion control devices are an important part of any construction activity. When properly installed and maintained, they help protect public and private properties from siltation damage by restricting and containing sediment movement until such time exposed sections of a project are stabilized with a permanent vegetative cover.

The individuals responsible for installing and maintaining erosion control devices are the key to the successfulness of any erosion control program and must possess a thorough working knowledge of each device. If devices are not installed at the proper time, constructed correctly, or given adequate maintenance, the potential for erosion and off-site sediment movement will only increase. 

It is only when erosion control devices have been installed and maintained properly that they will function to protect our environment and preserve our natural resources. 



WORK EXERCISE  #3 

PIPE INLET SEDIMENT TRAP, SEDIMENT TRAP (TYPE B),

and ROCK SILT SCREEN

Answer the following questions by circling the correct answer.

1.   True or False
The rock pipe inlet sediment trap (type-A) is a horseshoe shaped

device that is used to protect pipe inlets where surface water 

flow is being received from several directions.

2.   True or False 
Rock pipe inlet sediment traps (type-A) are used on pipe inlets 

that are 36 inches or greater in diameter.

3.   True or False 
The ends of the rock pipe inlet sediment trap dam should be tied  

into the existing fill slope in order for it to function properly.

4.   True or False 
Commonly referred to as a temporary sediment trap, the 

temporary rock sediment dam (type-B) is a velocity control 

device used at the outlet of a diversion, slope drain, silt ditch or

channel.

5.   True or False 
The temporary rock sediment dam should be properly sized and

when completed should accommodate 900 of cubic feet 

sediment storage per drainage acre.

6.   True or False
A rock silt screen is a low-level dam structure installed in a live

stream below a culvert, bridge, pipe, or project site where 

construction occurs at or near the stream.

7.   True or False 
When constructed properly, a rock silt screen should not be 

higher than 1 foot above normal stream flow.

8.   True or False
Rock silt screens are designed to create a ripple effect 

that allows the larger sediment particles suspended in the 

stream to be trapped behind the dam before leaving the 

rights-of-way. 

Answers to Work Exercise # 3

1.  T                        5.  T   

2.  F                        6.  T

3.  T                        7.  T

4.  F                        8.  T  
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