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Practice Standards and Specifications

6.55 ROCK PIPE INLET PROTECTION

Definition

A horseshoe shaped rock dam structure at a pipe inlet with a sediment storage area
around the outside perimeter of the structure.

Purpose

To minimize sediment from entering, accumulating in and being transferred by a culvert
or storm drainage system prior to stabilization of the disturbed drainage area.

Conditions Where Practice Applies

Rock pipe inlet protection may be used at pipes with a maximum diameter of 36 inches.
This inlet protection may be used to supplement additional sediment traps or basins at the
pipe outlet or used in combination with an excavated sediment storage area to serve as a
temporary sediment trap. Pipe inlet protection should be provided to protect the storm
drainage system and downstream areas from sedimentation until permanent stabilization
of the disturbed drainage area.

Do not install this measure in an intermittent or perennial stream.

Planning Considerations

When construction on a project reaches a stage where culverts are installed and many
areas are brought to the desired grade, there is a need to protect the points where runoff
can leave the site through culverts or storm drains. Similar to drop and curb inlets,
culverts receiving runoff from disturbed areas can convey large amounts of sediment to
lakes or streams. Even if the pipe discharges into a sediment trap or basin, the pipe or
pipe system itself may clog with sediment.

Design Criteria

When used in combination with an excavated sediment storage area to serve as a
temporary sediment trap, the design criteria for temporary sediment traps must be
satisfied. The maximum drainage area should be less than 1 acre. There shall be 3600
cubic feet of sediment storage per acre of disturbed drainage area. Smaller disturbed
drainage areas may have proportionally less sediment storage area (e.g., 0.5 acre of
disturbed drainage area can have 1800 cubic feet of sediment storage).
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Chapter 6

The minimum stone height should be 2 feet, with side slopes no steeper than 2:1.

The stone “horseshoe” around the pipe inlet should be constructed of NCDOT Class B or
Class I riprap, with a minimum crest width of 3 feet. The outside face of the riprap should
be covered with a 12-inch thick layer of NCDOT #5 or #57 stone.

In preparing plans for rock pipe inlet protection, it is important to protect the
embankment over the pipe from overtopping. The top of the stone should be a minimum
of 1 foot below the top of the fill over the pipe. The stone should tie into the fill on both
sides of the pipe. The inside toe of the stone should be no closer than 2 feet from the
culvert opening to allow passage of high flows. The sediment storage area should be
excavated upstream of the rock pipe inlet protection, with a minimum depth of 18 inches
below grade.

RIPRAP HEADWALL, 1' MIN.
HEIGHT FROM ROAD SHOULDER

NC DOT CLASS B RIPRAP PIPE INLET

NATURAL
GROUND

NCDOT #5 OR #57 STONE J

PIPE INVERT,
36" PIPE MAX.

FILTER BERM NCDOT
#5 OR #57 STONE

Figure 6.55a Rock Pipe Inlet Protection plan view and cross-section view
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Practice Standards and Specifications

Construction Specifications

1. Clear the area of all debris that might hinder excavation and disposal of spoil.
Place spoil in a location that does not drain into the device unless immediately
stabilized.

2. Install the NCDOT Class B or Class | riprap in a semi-circle around the pipe inlet.
A 12-inch thick layer of NCDOT #5 or #57 stone should be placed on the outside
slope of the riprap with a geotextile underlayment. Both stone sizes should be
constructed higher on each end where it ties into the embankment. The minimum
crest width of the riprap should be 3 feet, with a minimum bottom width of 11
feet.
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Chapter 6

The minimum height should be 2 feet, but also 1 foot lower than the shoulder of
the embankment or diversions. Both ends of the stone structure should tie into the
existing embankment around the pipe.

3. Within the horseshoe and prior to the inlet, the ground should be provided with
stable cover (e.g., geotextile) and maintained to prevent this space from
contributing sediment to the inlet.

4. The sediment storage area should be excavated around the outside of the stone
horseshoe 18 inches below natural grade.

5. When the contributing drainage area has been stabilized, fill the depression and
establish final grading elevations, compact area properly, and stabilize with
anchored ground cover.

Maintenance

Inspect rock pipe inlet protection at least weekly and after each significant (1 - inch or
greater) rainfall event and perform any necessary repairs immediately. Remove collected
sediment and restore the sediment storage area to its original dimensions when the
sediment has accumulated to one-half the design depth of the trap. Place the sediment
that is removed in the designated disposal area and replace any NCDOT #5 or #57 stone
removed from outlet as part of that maintenance. If that is not feasible, the excavated
material should be stabilized by the end of the working day.

Check the structure for damage. Any riprap displaced from the stone horseshoe must be
replaced immediately.

After all the sediment-producing areas have been permanently stabilized, remove the
structure and all the unstable sediment. Smooth the area to blend with the adjoining areas
and provide permanent ground cover (Surface Stabilization).

References

Sediment Trap and Barriers
6.60, Temporary Sediment Trap

Surface Stabilization
6.15, Riprap

North Carolina Department of Transportation
Standard Specifications for Roads and Structures
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Practice Standards and Specifications

Virginia Erosion and Sediment Control Handbook. 1992.
STD & SPEC 3.08, Culvert Inlet Protection. pages 111-46 - 111-51 (Culvert Inlets
Sediment Trap).

Rev. 2024 6.55.5



CTC Edits to Original Standard



Practice Standards and Specifications
6.55 Rock Pipe Inlet Protection

Definition
A horseshoe shaped rock dam structure at a pipe inlet with a sediment storage area around the outside perimeter of
the structure.

Purpose
To minimizeprevent sediment from entering, accumulating in and being transferred by a culvert or storm drainage
system prior to stabilization of the disturbed drainage area. Fhi i i

system|

Conditions Where Practice Applies

Rock pipe inlet protection may be used at pipes with a maximum diameter of 36 inches. This inlet protection may be
used to supplement additional sediment traps or basins at the pipe outlet, or used in combination with an excavated
sediment storage area to serve as a temporary sediment trap. Pipe inlet protection should be provided to protect the
storm drainage system and downstream areas from sedimentation until permanent stabilization of the disturbed
drainage area. Do not install this measure in an intermittent or perennial stream.

Planning Considerations

When construction on a project reaches a stage where culverts and-otherstorm-drainage-structures are installed and
many areas are brought to the desired grade, there is a need to protect the points where runoff can leave the site
through culverts or storm drains. Similar to drop and curb inlets, culverts receiving runoff from disturbed areas can
convey large amounts of sediment to lakes or streams. Even if the pipe discharges into a sediment trap or basin, the
pipe or pipe system itself may clog with sediment.

Design Criteria

When used in combination with an excavated sediment storage area to serve as a temporary sediment trap, the
design criteria for temporary sediment traps must be satisfied. The maximum drainage area should be less than 5- 1
acres. ~andThere shall be 3600 cubic feet of sediment storage per acre of disturbed drainage area. Smaller disturbed

| Commented [LJ1]: NCDEQ comments

6.55 Rock Pipe Inlet Protection
Undercut between interior base of device and pipe inlet for
washed filter stone or RECP.
Detail does not show fabric under stone.
Tie rip rap and filter stone into embankment.
Provide note on how to dispose of excavated sediment.

- { Commented [LJ2]: Sentence does not add value. }

drainage areas may have proportionally less sediment storage area (e.g., 0.5 acre of disturbed drainage area can have
1800 cubic feet of sediment storage). i

The minimum stone height should be 2 feet, with side slopes no steeper than 2:1. The stone “horseshoe” around the
pipe inlet should be constructed of NCDOT Class B or Class I riprap, with a minimum crest width of 3 feet. The
outside face of the riprap should be coved with a 12-inch thick layer of NCDOT #5 or #57

washed stone.

In preparing plans for rock pipe inlet protection, it is important to protect the embankment over the pipe from
overtopping. The top of the stone should be a minimum of 1 foot below the top of the fill over the pipe. The stone
should tie into the fill on both sides of the pipe. The inside toe of the stone should be no closer than 2 feet from the
culvert opening to allow passage of high flows. The sediment storage area should be excavated upstream of the rock
pipe inlet protection, with a minimum depth of 18 inches below grade.

Construction Specifications
1. Clear the area of all debris that might hinder excavation and disposal of spoil. Place spoil in a location that does
not drain into the device unless immediately stabilized.

2. Install the NCDOT Class B or Class | riprap in a semi-circle around the pipe inlet. A 12-inch thick layer of
NCDOT #5 or #57 stone should be placed on the outside slope of the riprap [with\ a geotextile underlayment.
FheBoth stone sizes should be-buitt-tp constructed higher on each end where it ties into the embankment. The

“| Commented [KP3]: Recommended change from 5 acres

to 1 acre to match the change in the temporary sediment
trap standard due to the limitations that were imposed
through the Federal CGP and 2011 NC CGP. Is this device
useful with the restricted acreage limit?

Commented [KP4]: AL Manual says - Non-woven
geotextiles should be used as a separator between the
graded stone, the soil base and the abutments. Does DEMLR
Staff want the usage of geotextile in each of these
locations?




minimum crest width of the riprap should be 3 feet, with a minimum bottom width of 11 feet. The minimum height
should be 2 feet, but also 1 foot lower than the shoulder of the embankment or diversions, Both ends of the stone
structure should tie into the existing embankment around the pipe.

3. Within the horseshoe and prior to the inlet, the ground should be provided with stable cover (e.g., geotextile) and

maintained to prevent this space from contributing sediment to the inlet.

4. The sediment storage area should be excavated around the outside of the stone horseshoe 18 inches below natural
grade.

5. When the contributing drainage area has been stabilized, fill the depression and establish final grading elevations,
anchored cover.

Maintenance

Inspect rock pipe inlet protection at least weekly and after each significant (4._1 - inch or greater) rainfall event and
perform any necessary repairs immediately. Remove collected sediment and restore the sediment storage area to its
original dimensions when the sediment has accumulated to one-half the design depth of the trap. Place the sediment
that is removed in the de5|qnated dlsposal area and replace anv NCDOT #5 or #57 stone removed from outlet as part
of that malntenance a eHIf that is not

the working day 2
et e s Check the structure for damage Any rlprap dlsplaced from the stone horseshoe must be

replaced immediately.

After all the sediment-producing areas have been permanently stabilized, remove the structure and all the unstable
sediment. Smooth the area to blend with the adjoining areas and provide permanent ground cover (Surface
Stabilization).

References

Inlet protection

6.52, Block and Gravel Inlet Protection (Temporary)

Sediment Trap and Barriers

6.60, Temporary Sediment Trap

Surface Stabilization

6.15, Riprap

North Carolina Department of Transportation Erosion & Sedimentation Guidelines for Division Maintenance
Operation, 1993.

North Carolina Department of Transportation Erosion and Sedimentation Control Manual, 2015.

Virginia Erosion and Sediment Control Handbook. 1992. STD & SPEC 3.08, Culvert Inlet Protection. pages 111-46 -
111-51 (Culvert Inlets Sediment Trap).
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