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ADVANCE \d12Design and Implementation of Erosion and Sediment Control

General Comments:
Course Length / Field Trip:  The Technical Panel suggest that the course be no longer than two days in duration.  Possibly one and a half days lecture, workshops, videos, breaks, lunch, questions and answers etc. and half a day for a field trip.  If the class can be taken to an actual site to be shown what works and what doesn’t work we feel that this would be very valuable.

Course Audience:  The class will be comprised of designers, contractors, and inspectors.  The designer should be able to design practical methods to implement at each site, the inspectors should know what to look for and how to review the plans and verify that it is installed properly and maintained, and the contractor should know how to install it, maintain the controls, and understand if it is working properly.  Everyone should be able to be involved in the class, we want a general understanding of erosion and sediment control principles and if they need more information or design specifications, that should be contained in the manual.

Hands-On-Exercises: We feel that these should be used during the course.  These should be varied but include one to two short exercises for designers, contractors and inspectors.  Exercises that include all three subject areas in one would be valuable as well.

(15 to 30 Minutes) Section I
I.
Executive Summary (General Overview of what the course covers)  Items will be discussed in detail in the following section.
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Executive Summary (General Overview of what the course covers)  Items will be discussed in detail in the following section.
A.  
Course Goals and Introduction of Local Dignitaries
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Course Goals and Introduction of Local Dignitaries
      Instructors and Class Introductions

Goal: Provide training that supports erosion and sediment measures.
tc \l3 "Goal: Provide training that supports erosion and sediment measures.
Discussion of Course Materials and Schedule
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B.
Importance of Erosion and Sediment Control, Basic erosional processes.
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Importance of Erosion and Sediment Control, Basic erosional processes.
Impacts of Turbidity and Sediment

tc \l3 "Impacts of Turbidity and Sediment
Definition of Turbidity and Suspended Solids as a Pollutant

tc \l3 "Definition of Turbidity and Suspended Solids as a Pollutant
Sediment Loss & Transport
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3. Regulatory Requirements (Clean Water Act)

EPA, FHWA & State Pollution Prevention Plans & Guidance
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4. What Designers, Contractors and Inspectors Need to Know

5. Best Management Practices and Erosion and Sediment Control Coordination

(15 to 30 Minutes) Section II
II.
Regulatory Background
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Regulatory Background
A.
Introduction; Background and Application of Regulations
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Introduction; Background and Application of Regulations
B.
Federal

1 EPA, NPDES Program (40 CFR 122.26)

1 Phase I ( > 5 acres); Phase II (< 5 acres); General Permits

1 FHWA E&SC on Highway Construction Projects (23 CFR 650B)

1 Plans, Construction & Guidelines

1 Environmental Laws and Regulations

1990, Coastal Zone Act Reauthorization Amendments, CZARA; 1977, Clean Water Act (CWA); Section 401, 404, 319, 208 , & 303(d)  TMDLs

3. State

3. Implementation of NPDES program for EPA (except 11 states); State Laws and Regulations; Examples of State Approaches to NPDES Programs(California, Colorado, Virginia)

4. Local

4. Variability of Local Laws and Regulations; Tasks; County Ordinances
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(45 to 1 Hour) Section III
III. 
Principals of Erosion and Sediment Control
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Principals of Erosion and Sediment Control
1 Erosion Processes

· Water-generated Erosion; Types of and Factors Influencing Water-generated Erosion.
· Wind-generated Erosion; Factors Influencing Wind-generated Erosion

· Universal Soil Loss Equation

2. Sedimentation Processes

· Sediment Transport Mechanisms

· Sedimentation; Factors Influencing & Estimating Sedimentation

3. Erosion and Sediment Impacts

· Water Quality

· Ecological Impacts

· Property Damage

· Potential Impacts to Construction Costs and Schedule

· Legal Issues

4. Basic Principals of Erosion and Sediment Control

· Consider Natural Features

· Consider Meteorological Factors, Optimum Grading Period, Non-Rainy Season

· Staging to Minimize Exposed Area

· Select Proper Practices to Prevent Erosion and Sedimentation Damage; Erosion Control versus Sediment Control; Structural and Nonstructural Controls and Management Measures

· Inspection and Maintenance Programs; Corrective Measures - Maintenance; Inspection and Monitoring
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(15 to 20 Minutes) Section IV
IV. 
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Basic Principals of Hydrology and Hydraulics

4. Return Period in Design

4. Hydrology

· Time of Concentration; Intensity-Duration-Frequency Curves; Rational Method

4. Hydraulics

· Mannings Equation; Shear Stress; Outlet Protection-Energy Dissipation

4. FHWAs HYDRAIN Model

(2 Hours) Section V

V.
Erosion Control Practices
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Erosion Control Practices
4. Overview; Scheduling

· Effective Best Management Practices Based on the Best Available Technologies (To Minimize Erosion Control)

· Symbols for Plans

2. Site Preparation for Preservation of Existing Vegetation & Vegetation Establishment

· Surface Roughening & Topsoiling

· Design Considerations; Purpose; Applicability; Cost; Design Criteria

· Construction Considerations; Staging Issues; Installation Issues; Maintenance

· Inspection; What to Look For; Frequency; Typical Applications

2. Grass Establishment

· Temporary Seeding; Permanent Seeding; Hydorseeding; Sodding; Sprigging and Plugging

4. Soil Coverings

· Mulching-Hydromulching; Soil Stabilization Blankets, Geotechtiles, Polyalacrimide(PAM), Matting, Fiber Rolls

5. Other Vegetative Cover

· Use of Native Species, Trees, Shrubs, Vines and Ground Covers; Tree Preservation and Protection; Adjustment of Revegitation Practices to Meet Existing Soil and Surrounding Ecologic Conditions

F.
Wind Erosion

· Dust Control

7. Flumes

· Temporary Slope Drain; Paved Flumes

H.
Waterway and Outlet Protection

· Stormwater Conveyance Channel; Outlet Protection; Riprap; Rock Check Dams; Level Spreader

1. Stream Protection

· Vegetative Streambank Stabilization; Structural Streambank Stabilization; Temporary Vehicular Stream Crossing; Utility Stream Crossing

J.
Subsurface Drainage (Infiltration Basin??); Subsurface Drain

K.
Road Stabilization

· Construction Entrance-Exit-Tire Wash; Construction Road Stabilization

L.
Dikes and Diversions

· Temporary Diversion Dike; Temporary Fill Diversion; Temporary Right-of-Way Diversion; Diversion
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(2 Hours) Section VI
VI.
Developing an Erosion and Sediment Control Plan

1 General Guidelines

· What is and What Are the Contents of an Erosion and Sediment Control Plan?

1 Step-by-Step Procedure (Based on AASHTO Model Drainage Manual and Virginia Erosion and Sediment Control Handbook)

· Data Collection; Required Information; Data Sources

· Data Analysis

· Site Plan Development; Develop the Site Plan; Calculate Runoff

· Plan for Erosion and Sediment Control; Determine Limits of Clearing and Grading; Divide Site into Drainage Areas; Select Erosion and Sediment Control Practices; Plan for Stormwater Management; Phasing of Multi Seasonal Projects

· Prepare the Plan; Develop Plan; Plan Checklist

· Application for Disposal Area and Borrow Pits

(1 Hours) Section VII
VII.
Sediment Control Practices

1. Overview; Types of Practices; Symbols for Plans

2. Sediment Barriers; Silt Fence; Straw Bale Barrier; Sand/Gravel Bag Barrier; Brush Barrier; Storm Drain Inlet Protection; Culvert Inlet Protection; Catch Basin Inlet Filters

· Design Considerations; Typical Applications

· Construction Considerations; Staging Issues; Installation Issues; Maintenance

· Inspection; What to Look For; Frequency

C.
Sediment Traps and Basins

· Temporary Sediment Trap; Temportary Sediment Basin; Dewatering Structure; Toxic Pollutants in Soil or Groundwater; Sediments in Groundwater; Turbidity Curtain; Secondary Filtration

4. General Site & Materials Management

· Water Conservation Practices; Solid and Demolition Waste Management; Hazardous Waste Management; Spill Prevention and Control; Vehicle and Equipment Service; Material Delivery, Handling & Storage; Paints & Liquid Materials; Handling and Disposal of Concrete and Cement; Pavement Construction Management; Contaminated Soil and Water Management; Sanitary/Septic Waste Management; Landscaping Management
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(30 to 45 Minutes) Section VIII
VIII
Post Construction Measures

4. BMP Overview; Treat or Not to Treat

· Ponds; Swales; Other Structural Measures; Nonstructural BMPs

4. Transitioning from Temporary Erosion and Sediment Control to Permanent BMPs

POSSIBLE APPENDICES
Note: Could be separated by General, Design, Construction, and Inspection Appendices

- AASHTO Hydraulic Design Guidelines (E&S Chapter)  If we can get permission on copyrighted document

tc \l2 "- AASHTO Hydraulic Design Guidelines (E&S Chapter)  If we can get permission on copyrighted document
-AASHTO Model Drainage Manual (E&S Chapter)  If we can get permission on copyrighted document

tc \l2 "-AASHTO Model Drainage Manual (E&S Chapter)  If we can get permission on copyrighted document
- Sample Design Drawings

tc \l2 "- Sample Design Drawings
- List of Websites / Erosion And Sediment Control Information, Storm Water Website etc.

- BMPs, Whats Available, Application, Cost, Contact Information

- Sample Erosion Control Plans, Simple, Readable, Color Coded By Treatment

- Trouble Shooting

- Questions & Answers

- Inspector Checklists, What to Look For

- Summary of Environmental Laws and Regulations

- Excerpts from the CZARA guidance document (i.e., urban runoff, construction activities, and roads, highways, and bridges).

- Glossary

- Index

Possible Class Exercises
Factors Influencing Water-generated Erosion.
Hydrology

Time of Concentration

Intensity-Duration-Frequency Curves

Rational Method

Permanent Seeding

Paved Flume

Vegetative Streambank Stabilization

Developing an Erosion and Sediment Control Plan

Temporary Sediment Basin

Selecting Proper Practices to Prevent Erosion and Sediment Damage

