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Course Title:  Erosion Control Design Module, Bridge Maintenance
Course Number:  BRG 210
Obtain From:  Roadside Environmental Unit, Vegetation Management 

Section

Skill Block:  4-B-8
Course Type: Self Study; 29 pages written text and certification exam.

Course Description:  This course will familiarize the trainee with Department erosion control plan design and implementation concepts, characteristics, and programs.  

The course topics covered include:

· Erosion Control Responsibilities

· Erosion Control Policy and Procedures 

· Plan Development and Design

· Environmental Rules and Regulations

NCDOT

Skill Based Pay program

Journey Level

Erosion Control Design Module,

Skill Block 4-B-8  (BRG 210)

Objective

This skill block (4-B-8) is designed to provide the trainee with general knowledge of the Department’s erosion control program and environmental responsibilities.  It will introduce the learner to Department erosion control policies and plan design.


The following phases must be satisfactorily completed within this course:

· Review of written material in this manual
· Certification Examination
EROSION CONTROL DESIGN MODULE

Erosion Control Responsibilities

There are several players involved in the erosion and sediment control process for Bridge Maintenance operations:
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The regulatory agency charged with enforcing NC’s sediment law is the Land Quality (LQ) Section of the Department of Environment and Natural Resources (DENR).  The NC Sedimentation Control Commission oversees implementation, administration and development of the law and recommends revisions for improvements.


· The Roadside Environmental Unit within NCDOT is charged with providing interdepartmental training and enforcement of the sediment law and ensuring all environmental commitments are upheld.  NCDOT operates under a “delegation agreement” from the NC Sedimentation Control Commission, whereby the commission  has delegated statewide authority to the Department to uphold all aspects of the sediment law.
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Contractor’s who build and maintain roads and structures have a responsibility to protect the environment and control erosion.  Contractors are compensated to perform this work and it their responsibility to see that erosion control work is accomplished.


· NCDOT’s Bridge Maintenance Unit should be a model of excellence in complying with all aspects of the rules and regulation associated with the sediment law.


Sedimentation and Pollution Control Law

The Sedimentation and Pollution Control Act of 1973 (SPCA) is the law that mandates control of erosion and sediment in order to protect our state’s natural resources.  The SPCA governs all land disturbing activities in the state, except those involving agriculture, forestry, and mining.  The law contains four important mandatory standards:


1. An erosion control plan must be developed 30 days prior to disturbance for areas greater than one acre.


2. Establish a sufficient buffer zone between work zone and watercourse.


3. The angle of cut/fill slopes shall be no greater than sufficient for proper stabilization.


4. Provide groundcover on slope within 15 working days or 30 calendar days, whichever is less.

Remember that the law requiring groundcover on slopes is now more stringent.  Also, the penalty for fines that involve infractions against the law can result in $5000 per day per incident.

The best way to ensure that you comply with these regulations will require good planning, clear communication and teamwork.

WORK EXERCISE #1

Erosion Control Design Skill Block

1. What Act established a statewide program to control soil erosion and sedimentation in North Carolina?

A. North Carolina Environmental Protection Act of 1953

B. The North Carolina Erosion and Sedimentation Prevention Act of 1963

C. The North Carolina Sedimentation Pollution Control Act of 1973

D. The Land Quality Act of North Carolina

2. What agency is responsible for the enforcement of the Erosion and Sedimentation Law?

A. E.P.A.

B. N. C. Department of Environment and Natural Resources N.C.D.E.N.R.

C. Department of Land Management

D. NCDOT

3. The Law covers?

A. All land disturbing activities greater that 1000 square feet.

B. All land disturbing activities except those less than 5 acres in size.

C. Land Disturbing activities that are related to NCDOT

D. All land-disturbing activities in North Carolina, except those involving agriculture, forestry and mining.

4. What unit in the North Carolina Department of Transportation is responsible for monitoring the erosion and sedimentation control process?

A. Roadway Construction Unit

B. Roadside Environmental Unit

C. Planning and Environmental Unit

D. Maintenance Unit

5. The _____________ shall take whatever measures are necessary to minimize soil erosion and siltation, water pollution, and air pollution caused by construction activities.

A. Project Inspector

B. Project Engineer

C. Contractor

6. What group is responsible for the administering and development of the North Carolina sedimentation and erosion control program. (Not Enforcement)?

A. N.C.D.E.N.R.

B. E.P.A.

C. Sedimentation Control Commission

D. Department of Land Management


7. During the construction of the project, who is responsible for the maintenance of the erosion control devices?

A. Land Quality

B. Bridge Maintenance and/or the contractor

C. Local Governments with there own delegation

8. An individual can be fined _______ per day for a violation of the Sedimentation Control Law.

A. $1000.00

B. $500.00

C. $10000.00

D. $5000.00

9. An erosion control plan must be submitted to the Roadside Environmental Field Operations Engineer ___ days prior to the start of a project.

A. 15 days

B. 20 days

C. 25 days

D. 30 days

10.  Establish ground cover with ___ working days or ___ calendar days once grading is completed. 

A. 30, 60

B. 20, 40

C. 15, 30

D. 60, 120

11. _____________ is a natural process by which soil and rock material is loosened and removed.

A. Sedimentation 

B. Erosion

C. Washing

D. Particle Relocation

12. ____________  is the deposition of soil particles that have been transported by water and wind.

A. Sedimentation

B. Erosion

C. Washing

D. Particle Deposition

13. Name the four factors that influence the potential for an area to erode.


A. Soils, Surface Cover, Topography, and Climate

B. Percent Grade, Rainfall, Soil Composition,  and Soil Compaction

C. Temperature,  Wind,  Rain, and Snow

D. Amount of Area Disturbed,  Grading activities,   Climate, and Organic Matter

Erosion Control Policy and Procedures for Bridge Maintenance Activities

The Chief Engineer for DOT Operations has developed erosion control policies and procedures for Bridge Maintenance activities that should be closely followed.  


· Prior to your upcoming construction season, Bridge Maintenance should forward the Roadside Environmental Field Operations Engineer (REFOE) and LQ their anticipated construction schedule.  Erosion control plans should also be sent to the same recipients.  Even though Bridge Maintenance jobs rarely exceed one acre, an erosion control plan that addresses the anticipated control measures should be developed prior to construction and forwarded for review.  Bridge Maintenance should provide monthly updates throughout the construction season on project status.  


· Prior to beginning construction of a specific project, Bridge Maintenance should notify the REFOE and LQ when construction will begin.  Always include a contact person who will be responsible for implementing and updating the erosion control plan.  


· During the construction process, implement erosion control plan concurrent with clearing and grubbing activities.  Place perimeter controls and contain at or near drainage outlet points.  Follow up with intermediate measures as the project progresses and always update erosion control plan as field conditions warrant.  Remember that an early stand of groundcover is a primary goal in stabilizing your projects.


· In the event there is sediment loss or a great potential for sediment loss off our project, an Immediate Corrective Action or ICA will be issued by the REFOE.  This requires that the responsible party begin corrective measures within 24 hours and pursue with diligence until satisfactory completion.  The ICA alerts your supervisor and DOT management, as well as LQ, that problems or potential for problems exist. If the project is found in violation of the SPCA, LQ may issue a Notice of Violation or NOV.  The project must be corrected and brought into compliance with the law within a specified time frame or be fined up to $5000 per day.  The Bridge Maintenance supervisor is required to write the Chief Engineer a letter outlining how this incident occurred and what will be done to prevent future occurrences.

· A final inspection will be held to ensure that all temporary erosion control devices have been removed and permanent vegetative groundcover is in place.  The project may require repair or supplemental seeding to address any groundcover deficiencies as well as fertilizer topdressing to enhance turf vigor.  Remember that the ultimate goal is to establish a mature stand of vegetation on all disturbed areas. 

WORK EXERCISE #2

Erosion Control Design Skill Block

1. Departmental sediment and erosion control policies should be closely followed because: 

A. The Chief Engineer for Dot Operations developed the policies.

B. The North Carolina Sedimentation Pollution Control Act of 1973 mandates the control of soil erosion and sedimentation.

C. The policies, if followed, helps prevent pollution of North Carolina’s streams, rivers, and lakes.  

D. NCDOT could lose it’s delegation agreement with the N.C. Sedimentation Control Commission if the Department does not follow sediment control laws. 

E. All of the above.

2. Preparation of erosion control plans for Bridge Maintenance construction sites are not required by Department policy for sites with less than one acre of disturbance.

A. True

B. False

3. Which of the following statements is not true?

A. Prior to the construction season, Bridge Maintenance should forward the Roadside Environmental Field Operations Engineer and Land Quality their anticipated construction schedule.

B. A copy of the erosion control plan is required to be forwarded to only Land Quality. 

C. Bridge Maintenance should notify the Roadside Environmental Field Operations Engineer and Land Quality prior to beginning construction.

D. Bridge Maintenance should always have a contact person for the Roadside Environmental Field Operations Engineer and Land Quality to contact to discuss erosion control issues.

4. Erosion control devices should be installed only after clearing and grubbing operations are complete.

A. True

B. False

5. As construction progresses, intermediate erosion control devices can be installed.  Which of the following should occur?

A. All perimeter erosion control devices should be removed.   

B. Erosion control devices at drainage outlet points should be removed.   

C. Erosion control plans should be updated if field modifications are made. 

6. Groundcover or grass is not a very effective form of erosion control.  

A. True 

B. False

7. The issuance of an ICA (Immediate Corrective Action) by the Roadside Environmental Field Operations Engineer requires that the responsible party begin corrective action:

A. Within 1 week.

B. After Land Quality visits the site.

C. Prior to the next rainfall

D. Within 24 hours.

8. The ICA does not alert which of the following parties whenever there is sediment loss or a potential for sediment loss:

A. Project personnel 

B. DOT management

C. Land Quality

D. Newspapers

9. By Department policy, upon receiving a Notice of Violation from Land Quality, the Bridge Maintenance Supervisor must write ________ a letter outlining how the incident occurred and what will be done to prevent future occurrences.  

A. the Division Engineer

B. the Chief Engineer for DOT Operations

C. Land Quality

D. Project personnel

10. Temporary erosion control devices should be removed:

A. Prior to repair seeding or supplemental seeding

B. Prior to basins being filled with sediment

C. After temporary mulching disturbed areas

D. Upon establishment of permanent groundcover


11. When a project is not in compliance with the law, what notice is issued by the North Carolina Department of Transportation to identify the problem? 


A. I.C.A.   

B. I.C.N.   

C. I.C.B.M

D. I.B.M

12. When a project is not in compliance with the erosion and sedimentation control law, what is the name of the notice issued by Land Quality?

A. N.O.W

B. N.O.V.

C. N.R.A.

D. N.C.E.A.


13. Installation of temporary or permanent erosion control measures shall begin as soon as:


A. Clearing and Grubbing operations are complete.

B. Before clearing operations begin.

C. When directed by the engineer.

D. Before the first rainfall.

The Erosion Control Plan

An erosion control plan should be developed for all Bridge Maintenance projects regardless of size.  This includes purchase order contracts, division contracts, and other Bridge Maintenance activities.  An erosion control plan should also be developed to address borrow or waste sites.  It is beneficial to note the specialty measures that will be required during the clearing and grubbing phase of the job, if applicable, otherwise; the plan should include erosion control devices that will be used during the entire construction period.

Erosion control plans should contain the following:


· Location or Vicinity Map

· Erosion Control Schedule or Narrative to address what activities will take place 

· Design Calculations

· Environmentally Sensitive Areas

If Environmentally Sensitive Areas are present, be sure to notify or consult:


· Corps of Engineers  (COE) and Division Environmental Officer (DEO) for Wetland issues

· Coastal Area Management (CAMA) for 20 coastal counties

· NC Wildlife Resources Commission (NCWRC) for trout waters

· Division of Water Quality (DWQ) for river basin buffer requirements

· Environmental Sensitivity Maps for High Quality Waters or Outstanding Resources Waters  (HQW/ORW’s)

When developing erosion control plans for HQW/ORW’s; the plan must be more stringently designed.  Consider the following design differences between HQW vs. non-HQW zones:

· 20 acres uncovered vs. no limit for uncovered

· Design EC for 25 year storm vs. 10 year storm

· Sediment Basin Efficiency vs. Non-mandated

· 2:1 maximum channel slope vs. Non-mandated

Environmentally Sensitive Areas also require additional stringent actions to be noted on the plans:


· No appreciable time may lapse without stabilization of slopes and ditches

· Stage seed slopes >20 feet in height or >2 acres in disturbed area

· May clear site but not grub until ready to commence grading and must progress until final completion

· Show ESA on plans as a cross hatched area.
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An Example of an Environmentally Sensitive Area

River Basin Riparian Buffer Rules

Riparian buffers are vegetated areas next to water resources that protect water resources from non-point pollution and provide bank stabilization and aquatic and wildlife habitat.  Buffers are generally composed of grasses, shrubs, and trees.  Buffers protect stream health by reducing nitrogen, phosphorus, and sediment.  

Water surfaces such as intermittent streams, perennial streams, lakes, ponds, and estuaries may fall under the requirements for buffer rules.  Wetlands are provided for under ACE jurisdiction and not under buffer zone rules.  

North Carolina has seventeen river basins.  Not all basins are governed by buffer rules.  Consult your REFOE for updated information.
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To determine if your project has a water body that falls under the buffer rules, you should consult two references.  First, review the most recent USDA-Natural Resource Conservation Service county soil survey.  Second, also check the respective USGS Quad map.  If the water body is on either reference, then the buffer rules apply.  Show buffer zone on erosion control plan as a cross hatched area.

The buffer zone totals 50 feet in width on each side of the water body.   The buffer is further broken down into two areas.  Zone 1 is 30 feet in width and is measured from the top of bank or vegetation line outward.  This vegetated riparian buffer area must be left undisturbed if at all possible from an erosion control plan standpoint.  However, in-stream measures for work within the stream are permissible.  Zone 2 contains the last 20 feet of the buffer.  This is the area where erosion control devices may be installed provided discharge via ditch lines is released as diffuse flow.

Buffer Zone Diagram
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If there is absolutely no way to avoid clearing or grading in zone 1, written authorization is required by the regional DWQ office.  Contact the DWQ office for this pre-construction notification in the early planning phase of the project.

Activities in buffer zones are categorized as follows:


· EXEMPT – minimize exposure/maximize water quality

· ALLOWABLE – may work w/in buffer, provided no practical alternative; requires written authorization

· ALLOWABLE WITH MITIGATION

· PROHIBITED

Use extreme caution when working in buffer zones.  The maximum civil penalty for violating buffer zone rules is $25,000 per day.

Trout Water Rules

“Trout Waters” is a water quality classification assigned to some of the high quality streams and tributaries located in the western portion of the state.  These streams have been identified by the North Carolina Environmental Management Commission as being suitable for the habitation of trout.  

Counties affected by this requirement include the following:

Alleghany
Caldwell
Henderson
Mitchell
Swain

Ashe
Cherokee
Jackson
Polk
Transylvania

Avery
Clay
Macon

Rutherford
Watauga

Buncombe
Graham
Madison
Stokes
Wilkes

Burke
Haywood
McDowell
Surry
Yancey

The main impacts to trout populations are sedimentation, thermal pollution, and passage.  Sedimentation in trout streams fills the spaces between rocks where fry (baby trout) and fish food organisms live.  Turbid water also makes it difficult for trout to detect prey and can interfere with digestion and other physiological processes.  Thermal pollution from superheated water runoff from roads and bridges and exposed stream channels, can raise the temperature of the water to a point where trout can not survive.  Finally, the passage of trout can be affected by the installation of pipes and culverts that do not provide sufficient water flows to allow the trout to migrate upstream.   

The U.S. Army Corp of Engineers has exercised its discretionary authority to require that all applications for Nationwide Permits for projects be reviewed by the North Carolina Wildlife Resource Commission (WRC).  A letter from the WRC is required by the COE prior to authorization of a Nationwide permit.

Due to the nature of work that Bridge Maintenance must perform the buffer zone rules that apply to most highway construction must be infringed upon to perform the work required.  Routine maintenance to existing pipe are typically covered as “Maintenance” and do not require the lengthy permit process that a new structure would require.  When a new structure is required, then the appropriate information is sent to the COE, DENR, and the WRC.  Comments are received from the WRC and the appropriate permit is issued.  It is very important that when working around streams designated as “trout stream” that all permits if any are obtained and strictly followed.  Erosion and sedimentation control plans are designed to meet High Quality Water standards and must be implemented in the field in a timely manner.

If additional help is needed in understanding the permit or a question on a construction sequence it is advised to consult with the Roadside Environmental Field Operations Engineer or the Environmental Officer in your Division.

Permits:
The following is a table that list and describes the nationwide permits that are issued by the Corp of Engineers to perform work around jurisdictional waters of the state.





GENERAL AND NATIONWIDE PERMITS



General Permit No. 31: NCDOT Bridges
This general permit is issued by the Wilmington District Corps of Engineers specifically for the North Carolina Department of Transportation or other institutions charged with the construction and maintenance of public transportation infrastructure projects.  This permit authorizes repair and replacement of bridges and culverts following natural disaster events.  This general permit identifies general and specific conditions that must be followed in order for the permit to be applicable.



Nationwide Permit No. 3: Maintenance
This permit authorizes the minimal impact repair, replacement, or rehabilitation of any previously authorized structure or fill that does not qualify for the Section 404(f) exemption for maintenance.



Nationwide Permit No. 12: Utility Line Discharges
This permit authorizes the construction, maintenance and repair of utility lines and associated facilities.



Nationwide Permit No. 13: Bank Stabilization
This permit authorizes bank stabilization activities necessary for erosion prevention.  This permit may not be used for the channelization of jurisdictional waters.

Written concurrence from the Division of Water Quality may be required.



Nationwide Permit No. 14: Road Crossings
This permit authorizes activities required for the construction, expansion, modification or improvement of linear transportation crossings (e.g. highways, railways, trails, etc.) in jurisdictional waters, and is subject to specific acreage and linear limits.  Authorization for public linear transportation projects in non-tidal waters, excluding non-tidal wetlands adjacent to tidal waters, is provided if the discharge does not cause the loss of greater than 1/2 acre of jurisdictional waters.  Authorization for public linear transportation projects in tidal waters or non-tidal wetlands adjacent to tidal waters is provided if the discharge does not cause the loss of greater than 1/3 acre of jurisdictional waters and the length of fill for the crossing does not exceed 200 linear feet.

Written concurrence from the Division of Water Quality is required.



Nationwide Permit No. 18: Minor Discharges
This permit authorizes discharges of dredged or fill material into all jurisdictional waters, provided that the activity meets specific criteria including (a) the discharge and the volume of the excavated area does not exceed 25 cubic yards below the high water line, (b) the discharge, including excavated areas, will not cause the loss of more than 1/10 acre of a special aquatic site, including wetlands and (c) the discharge is part of a single and complete project and is not placed for the purpose of stream diversion.



Nationwide Permit No. 23: Approved Categorical Exclusions
This permit authorizes activities undertaken, assisted, authorized, regulated, funded or financed, in whole or in part, by a federal agency or department where that agency or department has determined that the activity, work or discharge is categorically excluded from environmental documentation because it is included within a category of actions which neither individually nor cumulatively have a significant effect on the human environment.



Nationwide Permit No. 27: Wetland and Riparian Restoration and Creation
This permit authorizes activities in jurisdictional waters associated with the restoration of former waters, the enhancement or creation of degraded tidal and non-tidal wetlands and riparian areas, and the restoration and enhancement of non-tidal streams and non-tidal open water areas.  This permit does not authorize stream channelization or conversion of natural wetlands to another use.  

Activities authorized by this permit include, but are not limited to, the removal of accumulated sediments; the installation, removal and maintenance of small water control structures, dikes and berms; the installation of current deflectors, the enhancement, creation or restoration of pool and riffle stream structure; the backfilling of artificial channels and drainage ditches; activities needed to reestablish vegetation; and other related activities.



Nationwide Permit No. 33: Temporary Construction, Access and Dewatering
This permit authorizes temporary structures, work and discharges necessary for construction activities, access fills, or dewatering of construction sites.


WORK EXERCISE #3

Erosion Control Design Skill Block

1. Which of the following type of activity does not require an erosion control plan to be developed? 

A. Purchase order contracts

B. Bridge Maintenance construction

C. Waste and borrow sites 

D. Division contracts 

E. None of the above

2. Clearing and grubbing erosion control typically consists of perimeter measures and devices placed at drainage outlets.

A. True

B. False

3. Most Bridge Maintenance erosion control plans:

A. Require devices that will be used during the entire construction period.

B. Should not include devices for waste and borrow pits. 

C. Should not include specialty devices that may be needed during different phases of construction.

4. Erosion control plans should contain a location and vicinity map, an erosion control schedule or narrative, design calculations, and locations of Environmentally Sensitive Areas.

A. True

B. False

5. Which of the following statements is true?

A. At any time, only 50 acres of area can be uncovered or disturbed on a construction project located within a HQW/ORW (High Quality Waters/Outstanding Resource Waters) zone.

B. Projects located within HQW/ORW zones require more stringent erosion control plan design.

C. Disturbed areas must be stabilized within 30 working days/120 calendar days in HQW/ORW zones. 

D. All of the above

6. What are Riparian Buffers?

A. Trees that protect waste and borrow sites

B. Vegetated areas next to water resources

C. Stockpiled topsoil next to perennial streams

D. None of the above

7. What are Riparian Buffers composed of?

A. Roots and stumps

B. Rocks and boulders

C. Sheet pilings and sandbags

D. Grasses, shrubs, and trees

8. Protection of wetlands is provided for under Buffer Zone Rules.

A. True

B. False

9. Buffers protect stream health by reducing _________?

A. Nitrogen

B. Phosphorus

C. Sediment

D. All of the above

10. All river basins are not governed by buffer zone rules.

A. True

B. False

11. The buffer zone total width is ________ on both sides of the water body.

A. 60 feet

B. 50 yards

C. 40 yards

D. 50 feet

12. Zone 1 is ___ feet in width and measured from the top of bank or vegetation line outward.

A. 20 

B. 25 

C. 30

D. 35

13. Erosion control devices may be install in _______ with out written authorization.

A. Zone 1

B. Zone 2

C. Zone 1 and Zone 2

D. None of the above

14. Buffer zone rules require discharge to be release as  _______ flow.

A. Rapid

B. Effuse

C. Diffuse

D. Increased

15. If there is no way to avoid clearing in Zone 1, then written authorization from _____ is required.

A. DOT

B. DWQ

C. REU

D. DOH

16. If a buffer zone is required, it should be shown on an erosion control plan as a _____ area.

A. Cross hatched

B. Special

C. Blank

D. Do not disturb

17. To determine if a water body falls under the buffer rules, you should consult two different references.  Name one of the references.

A. USGA

B. NCDA

C. USGS

18. An allowable activity in a buffer zone is listed as:

A. Minimize exposure/maximize water quality

B. Allowed with mitigation

C. No disturbance allowed

D. May work in buffer provided no practical alternative exists  

19. All of the following water surfaces may fall under the requirements for buffer rules except:

A. Lakes

B. Estuaries

C. Wetlands

D. Perennial streams

20. The maximum civil penalty for buffer rule violations is _____ dollars per day.

A. 5,000

B. 10,000

C. 20,000

D. 25,000

21. The term “ Trout Waters” is a ___________________

A. Unique stream in the Mountains

B. Water Quality Classification

C. Body of water that support fish

D. Description of a group of streams in eastern North Carolina

22. Who designates the streams as trout waters?

A. Corp of Engineers

B. D.E.N.R.

C. North Carolina Environmental Management Commission

D. North Carolina Wildlife Resources Commission

23. Name the three major impacts to trout waters?

A. Pesticides, Petroleum Products, and Thermal Pollution.

B. Sedimentation, Turbidity, and Pesticides.

C. Sedimentation, Thermal pollution, and Passage.

D. Passage, Pesticides, and Sedimentation.

24. Erosion Control Plans for construction jobs located within trout water areas must be designed to what standard?

A. Normal Standard.

B. Critical Habitat Standard.

C. High Quality Waters Standard.

D. Trout Water Standard.

25. The installation of a pipe or culvert can affect the Trout in what way?

A. Chill the water to temperature unsuitable for the Trout to survive.

B. Trout will not migrate through concrete structures.

C. Water flow is not sufficient to allow for the trout to migrate through the structure.

D. Trout are allergic to concrete.

Erosion Control Plan Design

When designing the erosion control plan, use the following criteria for the various sediment control devices:

Silt Basin, Type B


Silt Basins/Temporary Rock Sediment Dams, Type-B


· based on length of run/exposed area
· design storage volume on 1800 cf /disturbed acre; use 900 cf /acre for bridge jobs.


To determine storage volume size:


Length of run (ft) x 900 cf /acre x width of disturbed area
43560 sq.ft /acre


· size basins such that the length is at least twice the width (L=2W)

Disturbed Area








Calculating percent grade


· Determine the elevation by subtracting pipe invert elevation from the top of hill or breakpoint elevation

· % grade = elevation difference/length of run x 100

Velocity Checks – Temporary Rock Silt Check, Type B


· these stone check dams, constructed on Class B stone will reduce velocity of storm water

· the design criteria is based on the % grade of ditch line

Temporary Rock Silt Check, Type B


Installed in ditches where the grade meets and/or exceeds 3%.

Spacing = (3% ditch grade) x (100 ft.)

Ditch Liners

· based on percent grade

· use straw and tack when % grade < 1.25

· use matting or roving    1.25 < % Grade < 5

· use Class B stone when % grade > 5

Outlet Energy Dissipators

· used to reduce water velocities at pipe outlets

· based on pipe size

· use guidelines from REFOE

Construction Sequence
A construction sequence plan, including narrative, should accompany the erosion control plan to address the various phases of planned Bridge Maintenance operations.  The plan will address such items as:


· How will the flow of the watercourse be managed?

Divert flow with open channel or temporary piped channel or bypass pump or bypass pipe.


· How will the work zone be sealed from flow?

Sandbags, sheet piles, or stone covered impervious poly-fabric.


· How will the work zone be dewatered during construction?


Stilling basin, silt bag, temporary rock sediment dam.


· How will the spoil be handled during construction?

Hauled off during excavation, stockpiled and contained.

Resources

· There are many resources available for you:

· Guidelines for Control of Erosion and Sediment Control in Bridge Maintenance Construction

· Erosion and Sedimentation Control Guidelines for Division Maintenance Operations

· Erosion and Sedimentation Control Guidelines for Contractual Construction

· Erosion and Sedimentation Control Field Guide
WORK EXERCISE #4

Erosion Control Design Skill Block

1. Silt basins are designed and sized based on disturbed area.   

A. True 

B. False

2. The following formula is used when determining the storage volume of a silt basin that is not located within an HQW/ORW zone or an Environmentally Sensitive Area:  

Storage Volume
=







  Length of run (ft)  x  ??????  x  width of disturbed area   
                       43560 square feet per acre



What factor is missing from the formula which will make it correct?

A. 200 cubic feet per acre

B. 900 cubic feet per acre

C. 2000 cubic feet per acre

D. 3000 cubic feet per acre

3. Which formula is the correct formula to use when calculating the percent grade along a ditch line?

A. % grade = length of ditch run / elevation difference x 100 

B. % grade = invert pipe elevation / culvert length x 100

C. % grade = length of ditch run / 900 cubic feet per acre x 100

D. % grade = elevation difference / length of ditch run x 100

4. Temporary Rock Silt Checks, Type–B are stone check dams constructed of Class B stone that:

A. have a storage capacity of 1800 cubic feet per acre.

B. are placed in ditch lines after the permanent groundcover is established.  

C. are used in ditch lines to reduce velocity of storm water.

5. Basins are typically sized such that width of the basin is 2 times the length.  

A. True

B. False

6. The use of straw and tack is adequate for vegetation establishment in ditch lines when the ditch has which of the following grades?


A. Less than 1.25%

B. Between 1.25% and 5%

C. Greater than 5%

D. None of the above

E. All of the above

7. Which of the following ditch liners should be used when the ditch line grade exceeds 5%?

A. Matting

B. Roving

C. Class B stone

D. Asphalt tack

8. Energy dissipaters placed at outlets of pipes are designed based on pipe size and typically increase water velocities. 

A. True

B. False

9. A construction sequence plan should accompany the erosion control plan to address which of the following:

A. How the flow of the watercourse (stream, etc.) will be handled during construction.

B. How the work zone will be sealed from flow.

C. How the workzone will be dewatered during construction.

D. How the spoil material will be handled during construction.

E. All of the above.

10. Earthen material can be used as an impervious dike even if the material is placed in direct contact with stream flow.   

A. True

B. False
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Length





Note:  Calculations should include all areas that are affected by grading or other land disturbance activities. 
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