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RECOMMENDED MINIMUM TRENCH WIDTHS

MINIMUM RECOMMENDED COVER BASED ON
VEHICLE  LOADING CONDITIONS**

* VEHICLES IN EXCESS OF 75T MAY REQUIRE ADDITIONAL COVER
**SEE BACKFILL REQUIREMENTS IN NOTE 6.

NOTES:

1.  ALL PIPE SYSTEMS SHALL BE INSTALLED IN ACCORDANCE WITH
ASTM D2321, "STANDARD PRACTICE FOR UNDERGROUND
INSTALLATION OF THERMOPLASTIC PIPE FOR SEWERS AND OTHER
GRAVITY FLOW APPLICATIONS", LATEST ADDITION

2.  MEASURES SHOULD BE TAKEN TO PREVENT MIGRATION OF
NATIVE FINES INTO BACKFILL MATERIAL, WHEN REQUIRED.

3.  FOUNDATION:  WHERE THE TRENCH BOTTOM IS UNSTABLE, THE
CONTRACTOR SHALL EXCAVATE TO A DEPTH REQUIRED BY THE
ENGINEER AND REPLACE WITH SUITABLE MATERIAL AS SPECIFIED
BY THE ENGINEER. AS AN ALTERNATIVE AND AT THE DISCRETION
OF THE DESIGN ENGINEER, THE TRENCH BOTTOM MAY BE
STABILIZED USING A GEOTEXTILE MATERIAL.

4.  BEDDING:  SUITABLE MATERIAL SHALL BE CLASS I, II OR III. THE
CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR MATERIAL
SPECIFICATION TO ENGINEER. UNLESS OTHERWISE NOTED BY THE
ENGINEER, MINIMUM BEDDING THICKNESS SHALL BE 4" (100mm) FOR
4"-24" (100mm-600mm); 6" (150mm) FOR 30"-60" (750mm-1500mm).

5.  INITIAL BACKFILL:  SUITABLE MATERIAL SHALL BE CLASS I, II OR III
IN THE PIPE ZONE EXTENDING TO THE CROWN OF PIPE. THE
CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR MATERIAL
SPECIFICATION TO ENGINEER. MATERIAL SHALL BE INSTALLED AS
REQUIRED IN ASTM D2321, LATEST EDITION.

6. MINIMUM COVER: MINIMUM COVER, H, IN NON-TRAFFIC
APPLICATIONS (GRASS OR LANDSCAPE AREAS) IS 12" FROM THE
TOP OF PIPE TO GROUND SURFACE.  ADDITIONAL COVER MAY BE
REQUIRED TO PREVENT FLOTATION.  FOR TRAFFIC APPLICATIONS,
MINIMUM COVER, H,  IS 12" UP TO 48" DIAMETER PIPE AND 24" OF
COVER FOR 60" DIAMETER PIPE, MEASURED FROM TOP OF PIPE TO
BOTTOM OF FLEXIBLE PAVEMENT OR TO TOP OF RIGID PAVEMENT.
FOR TRAFFIC APPLICATIONS WITH LESS THAN FOUR FEET OF
COVER, EMBEDMENT OF THE PIPE SHALL BE USING ONLY A CLASS I
OR CLASS II BACKFILL.

MAXIMUM RECOMMENDED COVER BASED
 ON VEHICLE LOADING CONDITIONS

FILL HEIGHT TABLE GENERATED USING AASHTO SECTION 12,
LOAD RESISTANCE FACTOR DESIGN (LRFD) PROCEDURE WITH
THE FOLLOWING ASSUMPTIONS:
NO HYDROSTATIC PRESSURE,
UNIT WEIGHT OF SOIL (Ys) = 120 PCF
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1. Prepare soil before installing rolled erosion control products (RECPs), including any
necessary application of lime, fertilizer, and seed.  Ground surface must be free of
debris, rocks, clay clods and raked smooth sufficient to allow intimate contact of the
RECP with the soil over the entirety of the installation.

2. Begin at the top of the channel by anchoring the RECPs in a 6" (15 cm) deep X 6" (15
cm) wide trench with approximately 12" (30 cm) of RECPs extended beyond the
up-slope portion of the trench. Use ShoreMax mat at the channel/culvert outlet as
supplemental scour protection as needed.  Anchor the RECPs with a row of
staples/stakes/pins approximately 12" (30 cm) apart in the bottom of the trench.
Backfill and compact the trench after stapling. Apply seed to the compacted soil and
fold the remaining 12" (30 cm) portion of RECPs back over the seed and compacted
soil. Secure RECPs over  compacted  soil  with  a  row of staples/stakes/pins spaced
approximately 12" (30 cm) apart across the width of the RECPs.

3. Roll center RECPs in direction of water flow in bottom of channel.  RECPs will unroll
with appropriate side against the soil surface. All RECPs must be securely fastened to
soil surface by placing staples/stakes/pins in appropriate locations as shown in the
staple pattern guide.

4. Place consecutive RECPs end-over-end (Shingle style) with a 4"- 6" (10 - 15 cm)
overlap. Use a double row of staples staggered 4" apart and 4" on center to secure
RECPs.

5. Full length edge of RECPs at top of side slopes must be anchored with a row of
staples/stakes/pins spaced at ST apart in a 6" (15 cm) deep X 6"(15 cm) wide trench.
Backfill and compact the trench after stapling.

6. Adjacent RECPs must be overlapped approximately 4"- 6" (10 - 15 cm) and secured
with staples/stakes/pins at ST.

7. In high flow channel applications a staple check slot is recommended at 30 to 40 foot
(9 -12m) intervals. Use a double row of staples staggered 6" (15 cm) apart and 12" (30
cm) on center over entire width of the channel.

8. The terminal end of the RECPs must be anchored with a row of staples/stakes/pins
spaced at ST apart in a 6" (15 cm) deep X 6" (15 cm) wide trench. Backfill and compact
the trench after stapling.

9. Fasteners should provide a minimum of twenty pounds of pullout resistance.  Six-inch
(10 cm) X one-inch (2.5 cm) eleven gauge staples are typically adequate.  In loose
soils, longer staples may be necessary, twist pins can provide the greatest pullout
resistance.  In hard or rocky soils, straight pins may by used where staples or twist
pins are refused, provided the minimum pullout requirements are met.
Bio-degradable fasteners shall not be used with VMax (TRM) or TMax (HPTRM)
materials.
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1. For easier installation, lower water level from Level A to Level B
before installation.

2. Prepare soil before installing rolled erosion control products
(RECPs), including any necessary application of lime, fertilizer, and
seed.  Ground surface must be free of debris, rocks, clay clods and
raked smooth sufficient to allow intimate contact of the RECP with
the soil over the entirety of the installation.

3. Begin at the top of the shoreline by anchoring the RECPs in a 6"
(15 cm) deep X 6" (15 cm) wide trench.  Anchor the RECPs with a
row of staples/stakes/pins spaced at ST apart in the bottom of the
trench.  Backfill and compact the trench after stapling.

4. Roll RECPs either (A) down the shoreline for long banks (top to
bottom) or (B) horizontally across the shoreline slope.  RECPs will
unroll with appropriate side against the soil surface.  VMax TRMs
should always be installed parallel to flow.  All RECPs must be
securely fastened to soil surface by placing staples/stakes/pins in
appropriate locations as shown in the staple pattern guide.

5. The edges of all horizontal and vertical seams must be stapled
with approximately 4" - 6" (10 - 15 cm) overlap. Note: *In
streambank applications, seam overlaps should be shingled in the
predominant flow direction.

6. The edges of the RECPs at or below normal water level must be
anchored by placing the RECP's in a 12" (30 cm) deep X 6" (15 cm)
wide anchor trench.  Anchor the RECPs with a row of
staples/stakes/pins spaced approximately 12"(30cm) apart in the
trench.  Backfill and compact the trench after stapling (stone or
soil may be used as backfill). For installation at or below normal
water level, use of ShoreMax mat on top of the RECP or geotextile
underneath is likely required for sections below the normal water
line.

7. Fasteners should provide a minimum of twenty pounds of pullout
resistance.  Six-inch (10 cm) X one-inch (2.5 cm) eleven gauge
staples are typically adequate.  In loose soils, longer staples may
be necessary, twist pins can provide the greatest pullout
resistance.  In hard or rocky soils, straight pins may by used where
staples or twist pins are refused, provided the minimum pullout
requirements are met.  Bio-degradable fasteners shall not be used
with VMax (TRM) or TMax (HPTRM) materials.
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Staple Pattern

Dimension E

WT 20" (50 cm)

LT 20" (50 cm)

ST 18" (45 cm)

Nominal
Frequency 3.8 / SY

1. Prepare soil before installing rolled erosion control products
(RECPs), including any necessary application of lime, fertilizer,
and seed.  Ground surface must be free of debris, rocks, clay
clods and raked smooth sufficient to allow intimate contact of
the RECP with the soil over the entirety of the installation.

2. Begin at the top of the slope by anchoring the RECPs in a 6" (15
cm) deep X 6" (15 cm) wide trench.  Anchor the RECPs with a
row of staples/stakes/pins spaced at ST apart in the bottom of
the trench.  Backfill and compact the trench after stapling and
fold the roll over downslope.  Secure RECPs over  compacted
soil  with  a  row of staples/stakes/pins spaced at ST apart
across the width of the RECPs.

3. Roll the RECPs (A) down or (B) horizontally across the slope.
RECPs will unroll with appropriate side against the soil surface.
All RECPs must be securely fastened to soil surface by placing
staples/stakes/pins in appropriate locations as shown in the
staple pattern guide.  RollMax RECPs and ECBs should utilize
Staple Pattern C, TRMs and VMax materials should utilize Staple
Pattern D.

4. The edges of parallel RECPs must be stapled with approximately
4" - 6" (10 - 15 cm) overlap.

5. Consecutive RECPs spliced down the slope must overlapped
with the upstream mat atop the downstream mat (shingle
style).  The overlap should be  4" - 6" (10 - 15 cm).

6. At the terminal end, secure each mat across the width with a
row of staples/stakes/pins spaced at ST.  If exposed to flow,
foot traffic, wind uplift or other disruption, trench the terminal
end in as shown in detail.

7. Fasteners should provide a minimum of twenty pounds of
pullout resistance.  Six-inch (10 cm) X one-inch (2.5 cm) eleven
gauge staples are typically adequate.  In loose soils, longer
staples may be necessary, twist pins can provide the greatest
pullout resistance.  In hard or rocky soils, straight pins may by
used where staples or twist pins are refused, provided the
minimum pullout requirements are met.  Bio-degradable
fasteners shall not be used with VMax (TRM) or TMax (HPTRM)
materials.
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Direction

ST
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ST

Pin / Staple / Twist Pin, as
appropriate for field conditions

Staple Pattern
Dimension C D

WT 30" (75 cm) 24" (60 cm)

LT 30" (75 cm) 20" (50 cm)

ST 18" (45 cm) 18" (45 cm)
Nominal

Frequency 1.7 / SY 3.0 / SY

Application ECB
 (Degradable)

TRM
(Permanent)

 *Note: Staple Pattern A and B used prior to 8/2019
  have been discontinued.
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NCG01 SELF-INSPECTION, RECORDKEEPING AND REPORTING EFFECTIVE: 04/01/19

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION A: SELF-INSPECTION
Self-inspections are required during normal business hours in accordance with the table
below.  When adverse weather or site conditions would cause the safety of the inspection
personnel to be in jeopardy, the inspection may be delayed until the next business day on
which it is safe to perform the inspection.  In addition, when a storm event of equal to or
greater than 1.0 inch occurs outside of normal business hours, the self-inspection shall be
performed upon the commencement of the next business day.  Any time when inspections
were delayed shall be noted in the Inspection Record.

NOTE: The rain inspection resets the required 7 calendar day inspection requirement.

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION B: RECORDKEEPING
1. E&SC Plan Documentation

The approved E&SC plan as well as any approved deviation shall be kept on the site.  The
approved E&SC plan must be kept up-to-date throughout the coverage under this permit.
The following items pertaining to the E&SC plan shall be kept on site and available for
inspection at all times during normal business hours.

2. Additional Documentation to be Kept on Site
    In addition to the E&SC plan documents above, the following items shall be kept on the
    site and available for inspectors at all times during normal business hours, unless the
    Division provides a site-specific exemption based on unique site conditions that make
    this requirement not practical:

(a) This General Permit as well as the Certificate of Coverage, after it is received.

(b) Records of inspections made during the previous twelve months.  The permittee shall
record the required observations on the Inspection Record Form provided by the
Division or a similar inspection form that includes all the required elements.  Use of
electronically-available records in lieu of the required paper copies will be allowed if
shown to provide equal access and utility as the hard-copy records.

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION C: REPORTING
1. Occurrences that Must be Reported

Permittees shall report the following occurrences:
(a) Visible sediment deposition in a stream or wetland.

(b) Oil spills if:
· They are 25 gallons or more,
· They are less than 25 gallons but cannot be cleaned up within 24 hours,
· They cause sheen on surface waters (regardless of volume), or
· They are within 100 feet of surface waters (regardless of volume).

   (c)    Releases of hazardous substances in excess of reportable quantities under Section 311
of the Clean Water Act (Ref: 40 CFR 110.3 and 40 CFR 117.3) or Section 102 of CERCLA
(Ref: 40 CFR 302.4) or G.S. 143-215.85.

(d) Anticipated bypasses and unanticipated bypasses.

(e) Noncompliance with the conditions of this permit that may endanger health or the
environment.

2. Reporting Timeframes and Other Requirements
After a permittee becomes aware of an occurrence that must be reported, he shall contact
the appropriate Division regional office within the timeframes and in accordance with the
other requirements listed below.  Occurrences outside normal business hours may also be
reported to the Department's Environmental Emergency Center personnel at (800)
858-0368.

3. Documentation to be Retained for Three Years
    All data used to complete the e-NOI and all inspection records shall be maintained for a period
    of three years after project completion and made available upon request. [40 CFR 122.41]

PART II, SECTION G, ITEM (4)
DRAW DOWN OF SEDIMENT BASINS FOR MAINTENANCE OR CLOSE OUT

Sediment basins and traps that receive runoff from drainage areas of one acre or more shall use outlet structures that withdraw water from the surface when these devices need to be drawn down
for maintenance or close out unless this is infeasible.  The circumstances in which it is not feasible to withdraw water from the surface shall be rare (for example, times with extended cold weather).
Non-surface withdrawals from sediment basins shall be allowed only when all of the following criteria have been met:

(a) The E&SC plan authority has been provided with documentation of the non-surface withdrawal and the specific time periods or conditions in which it will occur.  The non-surface withdrawal
shall not commence until the E&SC plan authority has approved these items,

(b) The non-surface withdrawal has been reported as an anticipated bypass in accordance with Part III, Section C, Item (2)(c) and (d) of this permit,
(c) Dewatering discharges are treated with controls to minimize discharges of pollutants from stormwater that is removed from the sediment basin.  Examples of appropriate controls include

properly sited, designed and maintained dewatering tanks, weir tanks, and filtration systems,
(d) Vegetated, upland areas of the sites or a properly designed stone pad is used to the extent feasible at the outlet of the dewatering treatment devices described in Item (c) above,
(e) Velocity dissipation devices such as check dams, sediment traps, and riprap are provided at the discharge points of all dewatering devices, and
(f) Sediment removed from the dewatering treatment devices described in Item (c) above is disposed of in a manner that does not cause deposition of sediment into waters of the United States.
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NCG01 GROUND STABILIZATION AND MATERIALS HANDLING EFFECTIVE: 04/01/19

GROUND STABILIZATION AND MATERIALS HANDLING PRACTICES FOR COMPLIANCE WITH
THE NCG01 CONSTRUCTION GENERAL PERMIT
Implementing the details and specifications on this plan sheet will result in the construction
activity being considered compliant with the Ground Stabilization and Materials Handling
sections of the NCG01 Construction General Permit (Sections E and F, respectively).  The
permittee shall comply with the Erosion and Sediment Control plan approved by the
delegated authority having jurisdiction. All details and specifications shown on this sheet
may not apply depending on site conditions and the delegated authority having jurisdiction.

GROUND STABILIZATION SPECIFICATION
Stabilize the ground sufficiently so that rain will not dislodge the soil.  Use one of the
techniques in the table below:

POLYACRYLAMIDES (PAMS) AND FLOCCULANTS
1. Select flocculants that are appropriate for the soils being exposed during

construction, selecting from the NC DWR List of Approved PAMS/Flocculants.
2. Apply flocculants at or before the inlets to Erosion and Sediment Control Measures.
3. Apply flocculants at the concentrations specified in the NC DWR List of Approved

PAMS/Flocculants and in accordance with the manufacturer's instructions.
4. Provide ponding area for containment of treated Stormwater before discharging

offsite.
5. Store flocculants in leak-proof containers that are kept under storm-resistant cover

or surrounded by secondary containment structures.

HAZARDOUS AND TOXIC WASTE
1. Create designated hazardous waste collection areas on-site.
2. Place hazardous waste containers under cover or in secondary containment.
3. Do not store hazardous chemicals, drums or bagged materials directly on the ground.

EQUIPMENT AND VEHICLE MAINTENANCE
1. Maintain vehicles and equipment to prevent discharge of fluids.
2. Provide drip pans under any stored equipment.
3. Identify leaks and repair as soon as feasible, or remove leaking equipment from the

project.
4. Collect all spent fluids, store in separate containers and properly dispose as

hazardous waste (recycle when possible).
5. Remove leaking vehicles and construction equipment from service until the problem

has been corrected.
6. Bring used fuels, lubricants, coolants, hydraulic fluids and other petroleum products

to a recycling or disposal center that handles these materials.

LITTER, BUILDING MATERIAL AND LAND CLEARING WASTE
1. Never bury or burn waste.  Place litter and debris in approved waste containers.
2. Provide a sufficient number and size of waste containers (e.g dumpster, trash

receptacle) on site to contain construction and domestic wastes.
3. Locate waste containers at least 50 feet away from storm drain inlets and surface

waters unless no other alternatives are reasonably available.
4. Locate waste containers on areas that do not receive substantial amounts of runoff

from upland areas and does not drain directly to a storm drain, stream or wetland.
5. Cover waste containers at the end of each workday and before storm events or

provide secondary containment.  Repair or replace damaged waste containers.
6. Anchor all lightweight items in waste containers during times of high winds.
7. Empty waste containers as needed to prevent overflow.  Clean up immediately if

containers overflow.
8. Dispose waste off-site at an approved disposal facility.
9. On business days, clean up and dispose of waste in designated waste containers.

PAINT AND OTHER LIQUID WASTE
1. Do not dump paint and other liquid waste into storm drains, streams or wetlands.
2. Locate paint washouts at least 50 feet away from storm drain inlets and surface

waters unless no other alternatives are reasonably available.
3. Contain liquid wastes in a controlled area.
4. Containment must be labeled, sized and placed appropriately for the needs of site.
5. Prevent the discharge of soaps, solvents, detergents and other liquid wastes from

construction sites.

PORTABLE TOILETS
1. Install portable toilets on level ground, at least 50 feet away from storm drains,

streams or wetlands unless there is no alternative reasonably available.  If 50 foot
offset is not attainable, provide relocation of portable toilet behind silt fence or place
on a gravel pad and surround with sand bags.

2. Provide staking or anchoring of portable toilets during periods of high winds or in high
foot traffic areas.

3. Monitor portable toilets for leaking and properly dispose of any leaked material.
Utilize a licensed sanitary waste hauler to remove leaking portable toilets and replace
with properly operating unit.

HERBICIDES, PESTICIDES AND RODENTICIDES
1. Store and apply herbicides, pesticides and rodenticides in accordance with label

restrictions.
2. Store herbicides, pesticides and rodenticides in their original containers with the

label, which lists directions for use, ingredients and first aid steps in case of
accidental poisoning.

3. Do not store herbicides, pesticides and rodenticides in areas where flooding is
possible or where they may spill or leak into wells, stormwater drains, ground water
or surface water.  If a spill occurs, clean area immediately.

4. Do not stockpile these materials onsite.

CONCRETE WASHOUTS
1. Do not discharge concrete or cement slurry from the site.
2. Dispose of, or recycle settled, hardened concrete residue in accordance with local

and state solid waste regulations and at an approved facility.
3. Manage washout from mortar mixers in accordance with the above item and in

addition place the mixer and associated materials on impervious barrier and within
lot perimeter silt fence.

4. Install temporary concrete washouts per local requirements, where applicable.  If an
alternate method or product is to be used, contact your approval authority for
review and approval.  If local standard details are not available, use one of the two
types of temporary concrete washouts provided on this detail.

5. Do not use concrete washouts for dewatering or storing defective curb or sidewalk
sections.  Stormwater accumulated within the washout may not be pumped into or
discharged to the storm drain system or receiving surface waters.  Liquid waste must
be pumped out and removed from project.

6. Locate washouts at least 50 feet from storm drain inlets and surface waters unless it
can be shown that no other alternatives are reasonably available.  At a minimum,
install protection of storm drain inlet(s) closest to the washout which could receive
spills or overflow.

7. Locate washouts in an easily accessible area, on level ground and install a stone
entrance pad in front of the washout.  Additional controls may be required by the
approving authority.

8. Install at least one sign directing concrete trucks to the washout within the project
limits.  Post signage on the washout itself to identify this location.

9. Remove leavings from the washout when at approximately 75% capacity to limit
overflow events.  Replace the tarp, sand bags or other temporary structural
components when no longer functional.  When utilizing alternative or proprietary
products, follow manufacturer's instructions.

10. At the completion of the concrete work, remove remaining leavings and dispose of
in an approved disposal facility.  Fill pit, if applicable, and stabilize any disturbance
caused by removal of washout.

EARTHEN STOCKPILE MANAGEMENT
1. Show stockpile locations on plans.  Locate earthen-material stockpile areas at least

50 feet away from storm drain inlets, sediment basins, perimeter sediment controls
and surface waters unless it can be shown no other alternatives are reasonably
available.

2. Protect stockpile with silt fence installed along toe of slope with a minimum offset of
five feet from the toe of stockpile.

3. Provide stable stone access point when feasible.
4. Stabilize stockpile within the timeframes provided on this sheet and in accordance

with the approved plan and any additional requirements.  Soil stabilization is defined
as vegetative, physical or chemical coverage techniques that will restrain accelerated
erosion on disturbed soils for temporary or permanent control needs.

SECTION E: GROUND STABILIZATION
Required Ground Stabilization Timeframes

Note: After the permanent cessation of construction activities, any areas with temporary
ground stabilization shall be converted to permanent ground stabilization as soon as
practicable but in no case longer than 90 calendar days after the last land disturbing
activity.  Temporary ground stabilization shall be maintained in a manner to render the
surface stable against accelerated erosion until permanent ground stabilization is achieved.

Site Area Description Timeframe variations

-7 days for perimeter dikes, swales,
ditches, perimeter slopes and HQW Zones
-10 days for Falls Lake Watershed unless
there is zero slope

Stabilize within this
many calendar
days after ceasing
land disturbance

7

7

7

14

None

None

(a) Perimeter dikes,
swales, ditches, and
perimeter slopes

(b) High Quality Water
(HQW) Zones

(c) Slopes steeper than
3:1

If slopes are 10' or less in length and are
not steeper than 2:1, 14 days are
allowed

(d) Slopes 3:1 to 4:1

(e) Areas with slopes
flatter than 4:1 14

-7 days for slopes greater than 50' in
length and with slopes steeper than 4:1
-7 days for perimeter dikes, swales,
ditches, perimeter slopes and HQW
Zones
-10 days for Falls Lake Watershed
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