Surface Stabilization

Erosion Control Blanket (ECB)

BEEEH

Practice Description

To aid in controlling erosion on critical areas by providing a protective cover
made of straw, jute, wood or other plant fibers; plastic, nylon, paper or cotton.
This practice is best utilized on slopes and channels where the erosion hazard is
high, and plant growth is likely to be too slow to provide adequate protective
cover. Erosion control blankets are typically used as an alternative to mulching
but can also be used to provide structural erosion protection. Some important
factors in the choice of a blanket are: soil conditions, steepness of slope, length of
slope, type and duration of protection required to establish desired vegetation,
and probable sheer stress.

Planning Considerations
Care must be taken to choose the type of blanket that is most appropriate for the
specific project needs. Fourteen classes of erosion control blankets are discussed
in this practice. Manufacturer’s instructions and recommendations, as well as a
site visit by the qualified design professional and site-plan reviewer are highly
recommended to determine a product’s appropriateness.

Temporary Erosion Control Blankets
Benefits of using temporary, erosion-control blankets include the following:
e Protection of the seed and soil from raindrop impact and subsequent
displacement.
e Thermal consistency and moisture retention for the seedbed area.

e Stronger and faster germination of grasses and legumes.
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e Spreading stormwater runoff to prevent rill erosion of slopes.
o Prevention of sloughing of topsoil added to steeper slopes.

o Because temporary blankets will deteriorate in a short period of time,
they provide no enduring reduction in erosion potential.

Table ECB-1  Types of Erosion Control Blankets

Type of Erosion Main Use Comments
Control
Netting Synthetic or natural fiber mesh installed  Provides minimal structural erosion
over disturbed area to hold organic resistance. Mulch applied using
mulch and/or seed in place. standard procedures.
Biodegradable NatL_JraI fiber bl_anket held togethe_r by Provides 1-to 5-year protection
Erosion Control netting to provide temporary erosion from erosion. Metal staples used as
protection on slopes up to 1:1; and anchors.
Blanket channels with permissible shear stress
up to 4 Ibs./ft.
Permanent Synthetic blanket materia_l which Provides'minimal protection from
Erosion Control provides permanent erosion control on wave action around po_nds and
slopes up to 1:1; channels with lakes. Permanent erosion control
Blanket increased water flow velocities and blankets extend the limits of
increased shear stress. vegetation. Metal staples used as
anchors.
Turf 3-dimensional permanent synthetic mat ~ Provides a substantial increase in
Reinforcement that provides a matrix to greatly erosion resistance. May provide
reinforce the root system of the desired erosion protection equivalent to
Mat vegetation for permanent erosion stone or concrete liners.

protection in high flow channels and on
critical slopes.

Permanent Erosion Control Blankets
Permanent erosion control blankets are also known as permanent-soil reinforcing
mats or turf-reinforcement mats. Roots penetrate and become entangled in the
matrix, forming a continuous anchorage for surface growth and promoting
enhanced energy dissipation.

Benefits of using permanent, erosion-control blankets, in addition to the benefits
gained from using a temporary blanket include the following:

Sediment from stormwater flows is deposited in the matrix providing a fine
soil-growth medium for the development of roots.

In stormwater channels, blankets and the vegetative-root system form an
erosion resistant cover which resists hydraulic uplift and shear forces of
channel flows.

Tables ECB-2 and ECB-3 give typical applications of the different classes of
erosion control blankets.
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Table ECB-1 Temporary Erosion Control Blanket Classes and Applications

Class Application

Designed for use on geotechnically stable slopes with gradients up to 5:1 and
1A :
channels with shear stresses up to .25 pounds per square foot.

1B Designed for use on geotechnically stable slopes with gradients up to 4:1 and
’ channels with shear stresses up to .5 pounds per square foot.

1.C Designed for use on geotechnically stable slopes with gradients up to 3:1 and
’ channels with shear stresses up to 1.5 pounds per square foot.

Designed for use on geotechnically stable slopes with gradients up to 2:1 and
1D :
channels with shear stresses up to 1.75 pounds per square foot.

2 A Designed for use on geotechnically stable slopes with gradients up to 5:1 and
’ channels with shear stresses up to .25 pounds per square foot.

2B Designed for use on geotechnically stable slopes with gradients up to 4:1
’ and channels with shear stresses up to .5 pounds per square foot.

2C Designed for use on geotechnically stable slopes with gradients up to 3:1 and ch
) stresses up to 1.5 pounds per square foot.

2D Designed for use on geotechnically stable slopes with gradients up to 2:1 and
) channels with shear stresses up to 1.75 pounds per square foot.

3A Designed for use on geotechnically stable slopes with gradients up to 5:1 and
’ channels with shear stresses up to .25 pounds per square foot.

3B Designed for use on geotechnically stable slopes with gradients up to 1.5:1 and
) channels with shear stresses up to 2 pounds per square foot.

4 Designed for use on geotechnically stable slopes with gradients up to 1:1 and
channels with shear stresses up to 2.25 pounds per square foot.

Table ECB-3 Permanent Erosion Control Blanket Classes and Applications

Class Application

5A Designed for use on geotechnically stable slopes with gradients up to 0.5:1
) and channels with shear stresses up to 6 pounds per square foot.

5B Designed for use on geotechnically stable slopes with gradients up to 0.5:1
: and channels with shear stresses up to 8 pounds per square foot.

5.C Designed for use on geotechnically stable slopes with gradients up to 0.5:1
) and channels with shear stresses up to 10 pounds per square foot.
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Design Criteria and Construction
Prior to the start of construction, the application of erosion control blankets should be
designed by a qualified design professional and plans and specifications should be
available to field personnel.

Site Preparation

Grade the site in accordance with the approved design to a smooth and uniform surface,
free of debris.

Add and incorporate topsoil where needed.

Make sure seedbed is firm, yet friable.

General

All blankets shall be nontoxic to vegetation and to the germination of seed and shall not
be injurious to the unprotected skin of humans. Erosion control products shall be of
sufficient strength to hold the prepared ground and, if applicable, cover material (mulch,
sod, etc.) in place until an acceptable growth of natural or planted material is established.

Erosion control products shall be identified by a classification designation (Class 1.A,
1.B, 1.C, etc.) where the classification is based on the physical properties of the product.

Class Designations and Durability

Erosion control products shall have the configurations and durability as shown in
Tables ECB-4 and ECB-5.
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Table ECB-4 Typical Configuration and Durability of Temporary Erosion Control

Blankets
Class Designation Usual Configuration Typ'ca?'.
Durability
1.A Mulch control netting consisting of rapidly degrading
Ultra-short term mulch control photodegradable synthetic mesh or woven biodegradable natural 3 months
netting fiber netting.
1.B An erosion control blanket composed of processed rapidly
Ultra-short term netless erosion degrading natural and/or polymer fibers mechanically interlocked 3 months
control blanket or chemically adhered together to form a continuous matrix.
An erosion control blanket composed of processed degradable
1.C natural and/or polymer fibers mechanically bound together by a
Ultra-short term single net erosion  single rapidly degrading, synthetic or natural fiber netting to form 3
’ ; : months
control blanket or open weave a continuous matrix. Or an open weave textile composed of
textile processed rapidly degrading natural or polymer yarns or twines
woven into a continuous matrix.
1.D An erosion control blanket composed of processed natural or
Ultra-short term double net erosion  polymer fibers mechanically bound between 2 rapidly degrading, 3 months
control blankets synthetic or natural fiber nettings to form a continuous matrix.
2.A Mulch control netting consisting of photodegradable synthetic 12 months
Short-term mulch control netting mesh or woven biodegradable natural fiber netting.
2.B An erosion control blanket composed of processed degradable
Short-term netless erosion control natural and/or polymer fibers mechanically interlocked or 12 months
blanket chemically adhered together to form a continuous matrix.
An erosion control blanket composed of processed degradable
2.C natural and/or polymer fibers mechanically bound together by a
Short-term  single net erosion single degradable, synthetic or natural fiber netting to form a
. ; B 12 months
control blanket or open weave continuous matrix. Or an open weave textile composed of
textile processed degradable natural or polymer yarns or twines woven
into a continuous matrix.
2.D An erosion control blanket composed of processed natural or
Short-term double net erosion polymer fibers mechanically bound between 2 synthetic or 12 months
control blanket natural fiber nettings to form a continuous matrix.
3A Mulch control netting consisting of a slow degrading synthetic
Extended-term  mulch  control ) - 24 months
- mesh or woven natural fiber netting.
netting
An erosion control blanket composed of processed slow
3B degrading natural and/or polymer fibers mechanically bound
: . together between 2 slow degrading synthetic or natural fiber
Extended-term  erosion  control : . h ) 24 months
blanket or open weave textile nettings to form a continuous matrng. Or an open weave textile
composed of processed slow degrading natural or polymer yarns
or twines woven into a continuous matrix.
An erosion control blanket composed of processed slow
degrading natural and/or polymer fibers mechanically bound
4 together between 2 slow degrading synthetic or natural fiber
Long-term erosion control blanket 9 9 9 sy 36 months

or open weave textile

nettings to form a continuous matrix. Or an open weave textile
composed of processed slow degrading natural or polymer yarns
or twines woven into a continuous matrix.
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Table ECB-5 Typical Configuration and Durability of Permanent Erosion Control Blankets

Permanent turf

sufficient thickness, strength and void space

Class Usual Configuration Typical Durability
Designation
5.A A non-degradable turf reinforcement mat with

reinforcement mat

vegetation reinforcement.

reinforcement mat for permanent erosion protection and Permanent
vegetation reinforcement.

5B A non-degradable turf reinforcement mat with

Permanent turf sufficient thickness, strength and void space

reinforcement mat for permanent erosion protection and Permanent
vegetation reinforcement.

5C A non-degradable turf reinforcement mat with

Permanent turf sufficient thickness, strength and void space
for permanent erosion protection and Permanent

Materials Physical Requirements

A properly designed erosion control blanket installation requires selection of a product
manufactured with physical properties to withstand the stresses the product will be
subjected to for the design life of the product. Table ECB-6 gives the minimum physical
requirements for each class of blanket.
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Table ECB-6 Minimum Physical Requirements For Erosion Control Blankets

3

[o2 &2 NN

Property
Minimum Minimum Maximum “C" UV Stability Minimum
Tensile Permissible Shear Factor for  (Minimum %  Thickness
Strength Stress Temporary tensile retention) (inches)

Class (pounds/ft.) (pounds/sg. ft.) Products for  Permanent For Permanent
(ASTM D (ASTM D 6460), ° (ASTM D 6459)°,  Products Products
4595) * (ASTM D 4355) (ASTM D

(500 hour exp.)  6525)*

1A° 5 0.25 0.10 @ 5:1 N/A N/A

1B 5 0.50 0.10 @ 4:1 N/A N/A

1.C 50 1.50 0.15@ 3:1 N/A N/A

1.D 75 1.75 020 @ 2:1 N/A N/A

2.A° 5 0.25 0.10 @ 5:1 N/A N/A

2.B 5 0.50 0.10 @ 4:1 N/A N/A

2.C 50 1.50 015@ 3:1 N/A N/A

2D 75 1.75 020 @ 2:1 N/A N/A

3A° 25 0.25 0.10 @ 5:1 N/A N/A

3.B 100 2.00 025 @ 1.5:1 N/A N/A

4 125 2.25 025@ 11 N/A N/A

5A7 125 6.00 N/A 80 0.25

587 150 8.00 N/A 80 0.25

5C7 175 10.00 N/A 80 0.25

Minimum average roll values, machine direction. For turf reinforcement mats used in field conditions with high loading and/or
high survivability requirements tensile strengths of 3000 pounds/ft or greater.

Minimum shear stress the rolled erosion control products or turf reinforcement mats can sustain without physical damage or
excess erosion (>.5" of soil loss) during a 30 minute flow event in large scale testing. These performance test values should
be supported by periodic bench scale testing under similar test conditions and failure criteria using Erosion Control
Technology Council Test Method no. 3. For temporary products the permissible shear stress levels were established for
each class based on historical experience with products characterized by Manning’s roughness coefficients in the range of
0.03 to 0.05.

“C” factor calculated as ratio of soil loss from rolled erosion control product protected slope (tested at the specified gradient) to
soil loss from unprotected (control) plot in large scale testing. These performance test values should be supported by periodic
bench scale testing under similar test conditions and failure criteria using Erosion Control Technology Council Test Method
no.2.

Minimum average roll values.

Other large scale test methods may be determined acceptable.

Obtain maximum “C” factor and allowable shear stress for mulch control nettings with the netting used in conjunction with pre-
applied mulch material.

For turf reinforcement mats containing degradable components, all property values must be obtained on the non-degradable
portion of the matting alone.
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Product Placement
The erosion control product should be placed immediately after completion of the
preparation of the area where the product will be placed.

Follow the manufacturer’s recommendations for installation or use the following
instructions. If there is a conflict, follow the manufacturer’s recommendations. Strips
shall be rolled out flat, parallel to the direction of flow, in flumes and ditches. On steep
cut or fill slopes, strips shall be rolled out flat, and perpendicular to the direction of flow
to reduce rill erosion. When 2 or more strips are required to cover an area, they shall
overlap at least 3" (75 mm); however, excelsior blankets will not require lapping but are
to be butted together and stapled with half of each staple located in each of the adjoining
blankets. Ends of strips shall overlap at least 6” (150 mm) with the upgrade section on
top. The upslope end (anchor slot) of each strip shall be buried in 6” (150 mm) vertical
slots, and soil tamped firmly against it. Figure ECB-1 shows typical erosion control
blanket installation. When conditions are warranted by the opinion of the qualified design
professional, any other edge exposed to excessive flow shall be buried as noted above.
The erosion control product shall be spread evenly and smoothly, and shall be in contact
with the soil at all points. The product should not be stretched tight in such a manner that
the material “tents” over the soil surface. If the manufacturer's recommendations for
installation of the erosion control product are different that those given here, the
Contractor will be required to follow the more stringent of the two.

Figure ECB - 1 Erosion Control Blanket Placement (Source: EPA)

Check slots shall be 24" (600 mm) minimum width and separate strips of erosion control
product placed at right angles to the direction of water flow immediately prior to placing
the general covering of the product. Check slots shall be made by burying a tight fold of
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the product vertically in the soil a minimum of 6” (150 mm) deep, and tamping and
stapling the fold in place. Check slots shall be placed so that one check slot, junction slot,
or anchor slot of the erosion control product occurs every 50 feet (15 m) of slope. If the
manufacturer's recommendations for the installation of check slots are different than
those given here, the Contractor will be required to follow the more stringent of the two.

Each strip shall be stapled in 3 rows, at each edge and the center, with staples spaced not
more than 3 feet (900 mm) longitudinally. Check slots and ends of strips shall be stapled
at 9” (225 mm) intervals across their width.

For temporary blankets, staples should be U-shaped wire with an 11-gauge thickness or
greater. Staples should be of sufficient thickness for soil penetration without undue
distortion. The legs of the staples shall be at least 6” long with a crown of 1”.
Appropriate biodegradable staples can be used in lieu of wire staples.

Permanent blankets shall be anchored in one of two ways. Blankets can be anchored
using sound wood stakes, 1" by 3" stock sawn in a triangular shape. The length of the
stakes shall be from 12" to 18" depending upon the soil compaction at the site. Stakes
shall be installed on 4 feet centers along each edge of the blanket. Blankets can also be
anchored using U shaped staples of 11 gauge steel or greater with a minimum leg length
of 8” and a 2" crown.

GROUND ANCHORING
WIRE STAPLES

LONGITUDINAL ANCHOR TRENCH
AT TOP OF SLOPE

EROSION
CONTROL

AT TOE OF SLOPE

EROSION CONTROL BLANK
ISOMETRIC VIEW

Figure ECB - 2 Erosion Control Blanket Detail

Construction Verification
Check finished grade, dimensions and staple spacing of erosion control blankets. Check
materials for compliance with specifications.
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Common Problems
Consult with a qualified design professional if any of the following occur:

Maintenance

Movement of the blanket or erosion under the blanket is observed.

Poor contact between the soil and the erosion control blanket results in surface
water flowing under rather than over the blanket, causing erosion; retrench or
reanchor to direct water over blanket.

Blanket inadequately or improperly stapled results in tenting, blanket movement
or displacement; reinstall and ensure blanket is properly anchored.

Unstable slope results in blanket or slope failure; determine cause of slope
failure, stabilize slope and reinstall blanket.

Variations in topography on site indicate erosion control mat will not function as
intended; changes in plan may be needed, or a blanket with a shorter or longer
life may be needed.

Design specifications for seed variety, seeding dates or erosion control materials
cannot be met; substitution may be required. Unapproved substitutions could
result in failure to establish vegetation or breach of contract.

Inspect after storm events until vegetation is established for erosion or undermining
beneath the blankets. If any area shows erosion, pull back that portion of the blanket, add
tamped soil and reseed; then resecure the blankets.

If blankets should become dislocated or damaged, repair or replace and resecure
immediately.

References
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