








Purpose

Scope and Authority

Part 1 - Introduction

How to Use This Manual



2.1 Introduction

Erosion on Construction Sites: 
Why is it a problem?

Responsible Construction:
Implementing an EPSC Plan

Part 2 - Erosion and Sediment Transport Overview

2.2 An Overview of Soil Erosion and Sediment 
Transport



Part 2 - Erosion and Sediment Transport Overview

Factors that Infl uence Erosion
-Flow Velocity-

Factors that Infl uence Erosion
-Soil Properties-



Figure 2.1 Four Types of Erosion by Water

Figure 2.2 Erosion Risk Based on Soils and Slopes

Part 2 - Erosion and Sediment Transport Overview

Figure 2.3 Protective Eff ects of Vegetation



Part 2 - Erosion and Sediment Transport Overview

Factors that Infl uence Erosion
-Topography-

Factors that Infl uence Erosion
-Vegetation-

Factors that Infl uence Erosion
-Climate-

Sediment Transport



Part 3 - Preparing an EPSC Plan

3.1 Introduction

3.2 Minimum EPSC Plan Requirements



Part 3 - Preparing an EPSC Plan



Part 3 - Preparing an EPSC Plan



Part 3 - Preparing an EPSC Plan

Special Requirements for Linear Projects

3.3 Winter Construction Considerations

EPSC Plan Requirements for
-Winter Shutdown-



Part 3 - Preparing an EPSC Plan

EPSC Plan Requirements for
-Winter Construction-

-

3.4 Recommended Approach to EPSC Plan
      Development



Part 3 - Preparing an EPSC Plan

Step 1
-Project Reconnaissance-

Step 2
-Erosion Prevention Strategy-



Part 3 - Preparing an EPSC Plan



Part 3 - Preparing an EPSC Plan

Step 3
-Select Sediment Control Practices- Step 4

-Prepare EPSC Plans-



Part 3 - Preparing an EPSC Plan

Figure 3.1 Planning Flow Chart - Runoff  Control



Part 3 - Preparing an EPSC Plan

Figure 3.2 Planning Flow Chart - Soil Stabilization



Part 3 - Preparing an EPSC Plan

Figure 3.3 Planning Flow Chart - Sediment Control



Part 4 - Limits of Disturbance Demarcation



Part 4 - Protecting Vegetation During Construction

Measures to Protect Vegetation:



Part 4 - Protecting Vegetation During Construction



Part 4 - Topsoiling



Part 4 - Topsoiling
Site Conditions Intended Use Minimum 

Topsoil Depth
1. Deep Sand or 
Loamy Sand

Mowed Lawn.
Tall Legumes, 
Unmowed.
Tall Grass, 
Unmowed.

6"
2"

1"

2. Deep Sandy 
Loam

Mowed Lawn.
Tall Legumes, 
Unmowed.
Tall Grass, 
Unmowed.

5"
2"

None

3. 6" or More: 
Silt Loam, 
Loam, or Silt

Mowed Lawn.
Tall Legumes, 
Unmowed.
Tall Grass, 
Unmowed.

4"
1"

1"



Part 4 - Surface Roughening



Part 4 - Surface Roughening



Figure 4.1 Surface Roughening

Part 4 - Surface Roughening



Part 4 - Surface Roughening



Part 4 - Mulching



Part 4 - Mulching

Figure 4.2 Guide to Mulch Materials, Rates, and Uses

Mulch 
Material

Quality 
Standards

Per 1000 
Sq.Ft.

Per 
Acre

Depth of 
Application

Remarks

Wood chips, 
shavings, or 
stump grindings

Air-dried. Free 
of objectionable 
coarse material.

500-900 lbs. 10-20 tons 2-7" Used primarily around shrub and tree 
plantings and recreation trails to inhibit 
weed competition. Resistant to wind 
blowing. Decomposes slowly.

Wood fi ber 
cellulose (partly 
digested wood 
fi bers)

Made from natural 
wood usually with 
green dye and 
dispersing agent.

50 lbs. 2000 lbs. ___ Apply with hydromulcher. No tie down 
required. Less erosion control provided 
than 2 tons of hay or straw.

Gravel, or 
crushed stone

Washed; size 2B 
or 3A - 1.5".

9 cu.yds. 405 cu.yds. 3" Excellent mulch for short slopes and 
around plants and ornaments. Use 2B 
where subject to traffi  c. (approximately 
2,000 lbs./cu./yd.). Frequently used over 
fi lter fabric for better weed control.

Hay or straw Air dried; free 
of undesirable 
seeds and coarse 
materials.

90-100 lbs. or 
2-3 bales

2 tons or 
100-120 

bales

Cover about 
90% surface

Use small grain straw where mulch is 
maintained for more than 3 months. 
Subject to wind blowing unless anchored. 
Most commonly used mulching material. 
Provides the best micro-environment for 
germinating seeds. 

Compost up to 3" pieces, 
moderately to 
highly stable.

3-9 cu.yds. 134-402 
cu.yds.

1-3" Coarser textured mulches may be more 
eff ective in reducing weed growth and 
wind erosion.

Anchoring 
Method or 
Material

Kind of Mulch to 
be Anchored

How to Apply

1. Peg and twine Hay or straw After mulching divide areas into blocks approximately 1 sq.yd. in size. Drive 4-6 pegs 
per block to within 2" to 3" of soil surface. Secure mulch to surface by stretching twine 
between pegs in criss-cross pattern on each block. Secure twine around each peg with 
2 or more tight turns. Drive pegs fl ush with soil. Driving states into ground tightens the 
twine. 

2. Mulch netting Hay or straw Staple the light weight paper, jute, wood fi ber, or plastic nettings to soil surface 
according to manufacturer's recommendations. Should be biodegradable. Most 
products are not suitable for foot traffi  c. To avoid wildlife entanglement, netting with 
fused joins is not approved. Refer to Figure 4.4 for RECP specifi cations. 

3. Wood cellulose 
fi ber

Hay or straw Apply with hydroseeder immediately after mulching. Use 500 lbs. wood fi ber per acre. 
Some products contain an adhesive material ("tackifi er"), possibly advantageous. 

4. Mulch anchoring 
tool

Hay or straw Apply mulch and pull a mulch anchoring tool (blunt straight discs) over mulch as near 
to the contour as possible. Mulch material should be "tucked" into soil surface about 
3".

5. Tackifi er Hay or straw Mix and apply polymeric and gum tackifi ers according to manufacturer's instructions. 
Avoid application during rain. A 24-hour curing period and a soil temperature higher 
than 45 degrees Fahrenheit are required. 

Figure 4.3 Mulch Anchoring



Part 4 - Rolled Erosion Control Product (RECP)



Part 4 - Rolled Erosion Control Product (RECP)



Part 4 - Rolled Erosion Control Product (RECP)

Figure 4.4 Specifi cations for Temporary Rolled Erosion Control Products



Part 4 - Rolled Erosion Control Product (RECP)

Figure 4.5 Specifi cations for Permanent Erosion Control Products



Part 4 - Rolled Erosion Control Product (RECP)

Figure 4.6 Rolled Erosion Control Product (RECP)



Part 4 - Temporary Stabilization Through Seeding



Part 4 - Permanent Stabilization Through Seeding

General Seed Mix:
Variety lbs./acre lbs.1000 

sq. ft. 
Birdsfoot 
Trefoil์ OR

Empire/
Pardee

5ํ 0.10

Common 
White 
Clover

Common 8 0.20

PLUS
Tall Fescue KY-31/

Rebel
10 0.25

PLUS
Redtop OR Common 2 0.05
Ryegrass 
(Perennial)

Pennfi ne/
Linn

5 0.10

์ Add inoculant immediately prior to seeding
ํ Mix 2.5 lbs each of Empire and Pardee OR 2.5 lbs. 
of Birdsfoot and 2.5 lbs. white clover per acre.



Part 4 - Permanent Stabilization Through Seeding



Part 4 - Stabilization With Sod



Part 4 - Stabilization With Sod



Part 4 - Construction Road Stabilization



Part 4 - Riprap Slope Protection
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Part 4 - Riprap Slope Protection



Part 4 - Riprap Slope Protection



Part 4 - Riprap Slope Protection

Figure 4.7 Riprap Slope Protection



Part 4 - Retaining Walls



Part 4 - Retaining Walls



Part 4 - Retaining Walls

Figure 4.8 Retaining Wall Examples



Part 4 - Retaining Walls

Figure 4.9 Segmented Retaining Wall



Part 4 - Biotechnical Slope Protection Measures for Erosion 
and Sediment Control



Part 4 - Biotechnical Slope Protection Measures for Erosion 
and Sediment Control



Part 4 - Biotechnical Slope Protection Measures for Erosion 
and Sediment Control



Part 4 - Brush Layer

Slope Distance Between Layers (feet):
Slope H:V Wet Slope Dry Slope Max Slope 

Length
2 to 2.5:1 3' 3' 15'

2.5 to 3.5:1 3' 4' 15'
3.5 to 4.0:1 4' 5' 25'



Part 4 - Brush Layer

Figure 4.10 Brush Layer



Part 4 - Live Fascines

Slope Contour Interval
1:1 3'

1.5:1 3'
2:1 4'

2.5:1 4'
3:1 5'

3.5:1 5'
4:1 6'
6:1 8'

See Figure 4.12 for details.



Part 4 - Live Fascines

Figure 4.11 Live Fascine



 

Part 4 - Live Stakes



Part 4 - Live Stakes

Figure 4.12 Cuttings / Live Stakes Planting



Part 4 - Branchpacking



Part 4 - Branchpacking

Figure 4.13 Branchpacking



Part 4 - Fiber Roll



Part 4 - Fiber Roll

Figure 4.14 Fiber Roll



Part 4 - Straw Wattle



Part 4 - Straw Wattle

Figure 4.15 Straw Wattle



Part 4 - Water Bar

Slope (%) Spacing (ft)
<5 125
5-10 100
10-20 75
20-35 50
>35 25



Part 4 - Water Bar

Figure 4.16 Water Bars



Part 4 - Check Dam



Part 4 - Check Dam



Part 4 - Check Dam

Figure 4.17 Check Dam



Part 4 - Diversion
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Part 4 - Diversion

Figure 4.18 Diversion



Part 4 - Diversion

Figure 4.19a Parabolic Diversion Design, Without Freeboard 1 (USDA-NRCS)



Part 4 - Diversion

Figure 4.19b Parabolic Diversion Design, Without Freeboard 2 (USDA-NRCS)



Part 4 - Diversion

Figure 4.19c Parabolic Diversion Design, Without Freeboard 3 (USDA-NRCS)



Part 4 - Diversion

Figure 4.19d Parabolic Diversion Design, Without Freeboard 4 (USDA-NRCS)



Part 4 - Diversion

Figure 4.19e Parabolic Diversion Design, Without Freeboard 5 (USDA-NRCS)



Part 4 - Diversion

Figure 4.19f Parabolic Diversion Design, Without Freeboard 6 (USDA-NRCS)



Part 4 - Earth Dike

Dike A Dike B
Drainage Area <5 acres 5-10 acres
Dike Height 18 inches 36 inches
Dike Width 24 inches 36 inches
Flow Width 4 feet 6 feet
Flow Depth in 
Channel

8 inches 15 inches

Side Slopes 2:1 or fl atter 2:1 or fl atter
Grade 0.5% min.

20% max.
0.5% min.
20% max.

Type of 
treatment

Channel 
Grade1

Flow 
Channel A 
(<5 acres)

Flow 
Channel B 
(5-10 acres)

1 0.5-3.0% Seed and 
Straw Mulch

Seed and 
Straw Mulch

2 3.1-5.0% Seed and 
Straw Mulch

Seed and 
cover with 
RECP, Sod, 
or Line with 
Plastic or 2' 
Stone

3 5.1-8.0% Seed and 
cover with 
RECP, Sod, 
or Line with 
Plastic or 2" 
Stone

Line with 
4-8" Stone 
or Recycled 
Concrete 
Equivalent or 
Geotextile

4 8.1-20% Line with 
4-8" Stone 
or Recycled 
Concrete 
Equivalent2 or 
Geotextile

Site Specifi c 
Engineering 
Design



Part 4 - Earth Dike



Part 4 - Earth Dike

Figure 4.20 Earth Dike



Part 4 - Temporary Swale

Type of 
Treatment

Channel 
Grade1

Flow 
Channel A 
(<5 acres)

Flow 
Channel B 
(5-10 acres)

1 0.5-3.0% Seed and 
Straw Mulch

Seed and 
Straw Mulch

2 3.1-5.0% Seed and 
Straw Mulch

Seed and 
cover with 
RECP, Sod, 
or Line with 
Plastic or 2' 
Stone

3 5.1-8.0% Seed and 
cover with 
RECP, Sod, 
or Line with 
Plastic or 2" 
Stone

Line with 
4-8" Stone 
or Recycled 
Concrete 
Equivalent or 
Geotextile

4 8.1-20% Line with 
4-8" Stone 
or Recycled 
Concrete 
Equivalent2 or 
Geotextile

Site Specifi c 
Engineering 
Design



Part 4 - Temporary Swale

Swale A Swale B
Drainage Area <5 acres 5-10 acres
Bottom Width of 
Flow Channel

4 feet 6 feet

Depth of Flow 
Channel

1 foot 1 foot

Side Slopes 2:1 or fl atter 2:1 or fl atter
Grade 0.5% min.

20% max.
0.5% min.
20% max.



Part 4 - Temporary Swale

Figure 4.21 Temporary Swale



Part 4 - Perimeter Dike/Swale



Part 4 - Perimeter Dike/Swale



Part 4 - Perimeter Dike/Swale

Figure 4.22 Perimeter Dike/Swale



Part 4 - Pipe Slope Drain



Part 4 - Pipe Slope Drain

 



Part 4 - Pipe Slope Drain

Figure 4.23 Pipe Slope Drain



Part 4 - Grass Waterways



Part 4 - Grass Waterways

 
Mixtures 

Rate per  
Acre (lbs) 

Rate per  
1,000 sq. ft. (lbs) 

A.  Birdsfoot trefoil or 
ladino clover1 

 
8 

0.20 

     Tall fescue or  
     smooth bromegrass 

 
20 

 
0.45 

     Redtop2 2 0.05 

30 0.70 

OR 
 

B.  Kentucky bluegrass3 25 0.60 

     Creeping red fescue 20 0.50 

     Perennial ryegrass 10 0.20 

55 1.30 



Part 4 - Grass Waterways



Part 4 - Grass Waterways

Figure 4.24 Grassed Waterways



Part 4 - Grass Waterways

Figure 4.25 Typical Waterway Cross Section



Part 4 - Grass Waterways

Figure 4.26 Parabolic Waterway Design Chart



Part 4 - Lined Waterway or Outlet



Part 4 - Lined Waterway or Outlet



Part 4 - Lined Waterway or Outlet



Part 4 - Lined Waterway or Outlet



Part 4 - Lined Waterway or Outlet

Figure 4.27 Determining "n" for Riprap Lined Channel using Depth of Flow (UDSA-NRCS)



Part 4 - Rock Outlet Protection



Part 4 - Rock Outlet Protection



Part 4 - Rock Outlet Protection



Part 4 - Rock Outlet Protection



Part 4 - Rock Outlet Protection



Part 4 - Rock Outlet Protection

Figure 4.28 Outlet Protection Design—Minimum Tailwater Condition (Design of Outlet Protection 
from a Round Pipe Flowing Full, Minimum Tailwater Condition: Tw <0.5 D0) (USDA-NRCS)



Part 4 - Rock Outlet Protection

Figure 4.29 Outlet Protection Design—Maximum Tailwater Condition (Design of Outlet Protection 
from a Round Pipe Flowing Full, MaximumTailwater Condition: Tw >0.5 D0) (USDA-NRCS)



Part 4 - Rock Outlet Protection

Figure 4.30 Riprap Outlet Protection Detail (1)



Part 4 - Rock Outlet Protection

Figure 4.31 Riprap Outlet Protection 



Part 4 - Rock Outlet Protection

Figure 4.32a Riprap Outlet Protection 



Part 4 - Rock Outlet Protection

Figure 4.32b Riprap Outlet Protection



Part 4 - Rock Outlet Protection

Figure 4.32c



Part 4 - Grade Stabilization Structure



Part 4 - Grade Stabilization Structure



Part 4 - Paved Flume



Part 4 - Paved Flume

  



Part 4 - Paved Flume

Figure 4.33 Paved Flume



Part 4 - Paved Flume

Figure 4.34 Paved Flume Outlet Structures Example



Part 5 - Silt Fence



Part 5 - Silt Fence



Part 5 - Silt Fence

Figure 5.1 Silt Fence



Part 5 - Erosion Control Berm



Part 5 - Erosion Control Berm



Part 5 - Erosion Control Berm

Figure 5.2 Erosion Control Berm



Part 5 - Filter Socks



Part 5 - Filter Socks



Part 5 - Filter Socks

Figure 5.3 Filter Sock



Part 5 - Stabilized Construction Access



Part 5 - Stabilized Construction Access



Part 5 - Stabilized Construction Access

Figure 5.4 Stabilized Construction Access



Part 5 - Storm Drain Inlet Protection



Part 5 - Storm Drain Inlet Protection



Part 5 - Storm Drain Inlet Protection



Part 5 - Storm Drain Inlet Protection

Figure 5.5a Storm Drain Inlet Protection:  Excavated



Part 5 - Storm Drain Inlet Protection

Figure 5.5b Storm Drain Inlet Protection: Filter Fabric



Part 5 - Storm Drain Inlet Protection

Figure 5.5c Storm Drain Inlet Protection: Stone & Block



Part 5 - Storm Drain Inlet Protection

Figure 5.5d Storm Drain Inlet Protection: Curb Drop Inlet



Part 5 - Sediment Trap



Part 5 - Sediment Trap



Part 5 - Sediment Trap

1. The total contributing drainage area (disturbed 
or undisturbed either on or off  the developing 
property) shall not exceed 15 acres.

2. The storage needs for this trap shall be computed 
using 3600 cubic feet of required storage for 
each acre of drainage area.  The storage volume 
provided can be fi gured by computing the volume 
of storage area available behind the outlet structure 
up to an elevation of one (1) foot below the level 
weir crest.

3. The maximum height of embankment shall not 
exceed fi ve (5) feet.



Part 5 - Sediment Trap
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Part 5 - Sediment Trap

Figure 5.6a Pipe Outlet Sediment Trap ST-1



Part 5 - Sediment Trap

Figure 5.6b Pipe Outlet Sediment Trap ST-1 Specifi cations



Part 5 - Sediment Trap

Figure 5.7 Grass Outlet Sediment Trap ST-II



Part 5 - Sediment Trap

Figure 5.8 Catch Basin Sediment Trap ST-III



Part 5 - Sediment Trap

Figure 5.9 Stone Outlet Sediment Trap ST-IV



Part 5 - Sediment Trap

Figure 5.10a Rip Rap Outlet Sediment Trap ST-V



Part 5 - Sediment Trap

Figure 5.10b Rip Rap Sediment Trap ST-V Specifi cations



Part 5 - Sediment Trap

Figure 5.11 Optional Sediment Trap Dewatering Devices



Part 5 - Dust Control



Part 5 - Dust Control



Part 5 - Rock Dam



Part 5 - Rock Dam



Part 5 - Rock Dam

Figure 5.12 Rock Dam



Part 5 - Sediment Basin
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Part 5 - Sediment Basin

   Ao  =  As x  2h 0.5                         Ao = As x  2h 0.5   
           T x Cd x 20,428    therefore,           122,568

where,
Ao = surface area of the dewatering orifi ce
As = surface area of the basin
 h = head of water above orifi ce
Cd = coeffi  cient of contraction for an orifi ce ( 
0.6)
 T = detention time needed to dewater the 
basin (10 hours)

1)  Collars shall be placed to increase the 
seepage length along the conduit by a 
minimum of 15 percent of the pipe length 
located within the saturation zone.

2)  Collar spacing shall be between 5 and 14 
times the vertical projection of each collar.

3)  All collars shall be placed within the 
saturation zone.

4)  The assumed normal saturation zone 
(phreatic line) shall be determined by 
projecting a line at a slope of 4 horizontal to 1 
vertical from the point where the normal water 
(riser crest) elevation touches the upstream 
slope of the fi ll to a point where this line 
intersects the invert of the pipe conduit.  All 
fi ll located within this line may be assumed as 
saturated.



Part 5 - Sediment Basin

When anti-seep collars are used, the equation for 
revised seepage length becomes:

 2(N)(P)=1.15(Ls) or,
 N=(0.075)(Ls)/P

Where: 

Ls = Saturated length is length, in feet, of pipe 
between riser and intersection of phreatic line 
and pipe invert.

N = number of anti-seep collars.

P = vertical projection of collar from pipe, in 
feet.

5)  All anti-seep collars and their connections 
shall be watertight.  Seepage diaphragms may 
be used in lieu of anti-seep collars. They shall 
be designed in accordance to USDA NRCS 
Pond Standard 378. 



Part 5 - Sediment Basin

Chemical applications shall not be applied  unless 
a site- and project-specifi c authorized EPSC 
Plan is inclusive of specifi c chemical treatment 
proposed for use. Otherwise a permittee must seek 
written apprvoal from the VT DEC after permit 
authorization prior to use.



Part 5 - Sediment Basin
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Part 5 - Sediment Basin



Part 5 - Temporary Sediment Basin



Part 5 - Pipe Spillway Design



Part 5 - Temporary Sediment Basin

Figure 5.13 Sediment Basin



Part 5 - Temporary Sediment Basin

Figure 5.14a Sediment Basin Design Example #1



Part 5 - Temporary Sediment Basin

Figure 5.14b Sediment Basin Design Example #2



Part 5 - Riser Infl ow Chart

Figure 5.15 Riser Infl ow Chart (USDA-NRCS)



Part 5 - Pipe Flow Chart

Figure 5.16 Pipe Flow Chart; "n" = 0.025 (USDA-NRCS)



Part 5 - Pipe Flow Chart

Figure 5.17 Pipe Flow Chart; "n" = 0.013 (USDA-NRCS)



Part 5 - Optional Sediment Basin Dewatering

Figure 5.18 Optional Sediment Basin Dewatering Methods



Part 5 - Concentric Trash Rack and Anti-Vortex Device

Figure 5.19 Concentric Trash Rack and Anti-Vortex Device (USDA-NRCS)



Part 5 - Concentric Trash Rack and Anti-Vortex Device

Figure 5.20 Concentric Trash Rack and Anti-Vortex Device Design Table (USDA-NRCS)



Part 5 - Riser Base Detail - Sediment Basin

Figure 5.21 Riser Base Detail - Sediment Basin



Part 5 - Anti-Seep Collar Design

Figure 5.22a Anti-Seep Collar Design



Part 5 - Anti-Seep Collar Design

Figure 5.22b Anti-Seep Collar Design Charts (USDA-NRCS)



Part 5 - Anti-Seep Collar Design

Figure 5.22c Anti-Seep Collar Design (USDA-NRCS)



Part 5 - Earth Spillway Design

Figure 5.23a Design Data for Earth Spillways



Part 5 - Vegetated Spillway Design Data

Figure 5.23b Design Data for Vegetated Spillways Excavated in Erosion Resistant Soils 



Part 5 - Vegetated Spillway Design Data

Figure 5.23c Design Data for Vegetated Spillways Excavated in Very Erodible Soils 



Part 5 - Procedure for Determining or Altering 
Sediment Basin Shape



Part 5 - Sediment Basin Baffl  e

Figure 5.24 Sediment Basin Baffl  e Details (USDA-NRCS)




