CHARLOTTE LAND DEVELOPMENT STANDARDS MANUAL D RA F T
SPECIFICATIONS AND SPECIAL PROVISION NOTES
Includes ETJ

The following specifications and special provisions are intended to be used in conjunction with Charlotte Land
Development Standard Drawings, NCDOT Roadway Standard Drawings, and NCDOT Standard Specifications for
Roads and Structures for all development within the City of Charlotte and the City of Charlotte ETJ unless otherwise
directed by the City.

I. STREETS

A. GENERAL NOTES

1.

All work and materials shall conform to the latest edition of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures unless otherwise specified in this manual.

All asphalt cuts shall be made with a saw when preparing street surfaces for patching or widening strips.

Paper joints shall be used to seal the ends of an asphalt pour so that future extensions can be made without causing rough
joints.

When placing asphalt against existing surfaces, a straight edge shall be used to prevent “humping” at that location.
Stone shall be primed if paving is not complete within seven days following stone base approval.

Surfaces shall be tacked when asphalt is being placed over existing asphalt streets or adjoining concrete, storm drain and
sanitary sewer structures.
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7. Inrolling and hilly terrains, sweeping of the stone base and/or application of a tack coat may be required near intersections.
These requirements will be established by the City Inspector based on field conditions.

8. ALL concrete used for streets, curb and gutter, sidewalks and drainage structures, etc. shall have a minimum compressive
strength of 3600 PSI at 28 days. This requirement shall be met regardless of any lesser compressive strength specified in the
North Carolina Department of Transportation Standard Specifications for Roads and Structures. The contractor shall prepare
concrete test cylinders in accordance with Section 1000 of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures at the direction of the project inspector. All equipment and cylinder molds shall be
furnished by the contractor. It shall be the responsibility of the contractor to protect the cylinders until such time as they are
transported for testing. Testing for projects shall be performed by an independent testing lab, at no cost to the City. The
contractor shall provide equipment and perform tests on concrete for a maximum slump and air content as defined in Section
1000 of the North Carolina Department of Transportation Standard Specifications for Roads and Structures. These tests shall
be performed at a frequency established by the inspector. Materials failing to meet specifications shall be removed by the
contractor.

9. All concrete shall be cured with 100% Resin Base, white pigmented curing compound which meets ASTM Specifications C-
309, Type 1, applied at a uniform rate at one (1) gallon to 400 square feet within 24 hours of placement of the concrete.

10. All curb and gutter shall be backfilled with soil approved by the Inspector within 48 hours after construction to prevent
erosion.

11. All backfill shall be non-plastic in nature, free from roots, vegetative matter, waste, construction material or other
objectionable material. Said material shall be capable of being compacted by mechanical means and the material shall have no
tendency to flow or behave in a plastic manner under the tamping blows or proof rolling.

12. Materials deemed by the Inspector as unsuitable for backfill purposes shall be removed and replaced with select backfill
material.



13.

14.

15.

16.

17.

18.

19.

20.

All trenches in the street right-of-way shall be backfilled with suitable material immediately after the pipe is laid. The fill
around all pipe shall be placed in layers not to exceed six (6) inches and each layer shall be compacted thoroughly. For Storm
Drainage see Backfill under Storm Drainage section.

Under no circumstances shall water be permitted to rise in un-backfilled trenches after the pipe has been placed.

Compaction requirements shall be attained using mechanical compaction methods. Each six (6) inch layer of backfill shall be
placed loose and thoroughly compacted into place.

Straight forms shall not be used for forming curb and gutter in curves.
All excess concrete on the front edge (lip) of gutter shall be removed when curb and gutter is poured with a machine.

All subgrade shall be compacted to 100% of the maximum density obtainable with the Standard Proctor Test to a depth of
eight (8) inches, and a density of 95% Standard Proctor for depths greater than eight (8) inches. All tests shall be performed by
developer at no cost to the City.

A canvas cover or other suitable cover shall be required for transporting plant mix asphalt during cool weather when the
following conditions are present:

a. Air temperature is below 60 degrees F.

b. Length of haul from plant to job is greater than five (5) miles.

c. Other occasions at the Inspector’s discretion when a combination of factors indicates that material should be covered in
order to assure proper placement temperature.

Concrete or asphalt shall not be placed until the air temperature measured at the location of the paving operation is at 35
degrees F and rising by 10:00 a.m. Concrete or paving operations should be suspended when the air temperature is 40 degrees
F and descending. The contractor shall protect freshly placed concrete or asphalt in accordance with Sections 420 (Concrete
Structures), 600 (Asphalt Bases and Pavements), and 700 (Concrete Pavements and Shoulders) of the North Carolina
Department of Transportation Standard Specifications when the air temperature is at or below 35 degrees F and the concrete
has not obtained an age of 72 hours.




21. The contractor shall always maintain two-way traffic when working within existing streets. The contractor shall place and
maintain signs, danger lights, and barricades and furnish watchmen or flagmen to direct traffic in accordance with the latest
edition Work Area Traffic Control Handbook (WATCH), Work in the right-of-way of State System Streets may require
additional traffic control provisions.

22. The contractor shall do that which is necessary to control erosion and to prevent sedimentation damage to all adjacent
properties and streams in accordance with the appropriate City of Charlotte Erosion and Sedimentation Control Ordinance.

B. STANDARDS OF STREET DESIGN

Note: Use of Hilly Terrain criteria is NOT permitted without PRIOR approval of the Director of Transportation.

Note: Design standards that apply for the ETJ are taken from the July 2020 edition of the NCDOT Subdivision Manual. Any
revisions to Subdivision Manual will supersede the design standards given in the Charlotte Land Development Standards for
ETJ streets. However, under no circumstances shall an NCDOT/ET]J standard be less restrictive than what is required by the

City of Charlotte.
1. STREETS (PUBLIC and PRIVATE):
ALL LOCAL STREETS LOCAL INDUSTRIAL
(Except Industrial & Collector) AND COLLECTOR ONLY
Level/Rolling Hilly Level/Rolling Hilly
a. Terrain Classification 0%-15% 15%+ 0%-15% 15%+
b. Maximum Grade 10% 12% 8% 10%+
c. Design Speed (mph) 25 20 30 25
d. Minimum Radius (ft.)
Public Street 150 90 250 175
Private Street 50 50 150 150



ALL LOCAL STREETS
(Except Industrial & Collector)

Level/Rolling Hilly
e. Min. Tangent between
Horizontal Reverse Curves (ft.) 50 50
f. K Value (CREST/SAG) 20/20 15/20
K Value (STOP Condition) 9 5

LOCAL INDUSTRIAL

AND COLLECTOR ONLY
Level/Rolling Hilly
100 100
28/35 20/20
14 9

Note: K=Rate of Vertical Curvature for Minimum Sight Distance. Provisions of adequate stopping sight distance may require use of larger K values than
the minimums listed above. The Charlotte Department of Transportation, under Section 19-245 of City Code, reserves the right to prescribe more stringent

sight distance standards and/or means to achieve adequate sight distance than these listed above.

2. INTERSECTIONS:
a. Maximum Street Grade at Intersections b

STOP or YIELD Condition: Vertical alignment is 2% maximum through the
crosswalk areas (marked or unmarked). Outside of the crosswalk areas the vertical
alignment is 5% maximum within 100 feet of an intersection °

THROUGH MOVEMENT Condition: Vertical alignment is 5% maximum through
the crosswalk areas. Where feasible, it is recommended that the vertical alignment for
a through-movement street also be set at 2% maximum through the crosswalk areas
(marked or unmarked). Outside of the crosswalk areas, see B.1.b for maximum grade.

b. Midblock Pedestrian Street Crossings: At midblock crossings, the cross slope of the
pedestrian street crossing is allowed to equal the street grade

c.  Minimum Angle of Intersection is 75 degrees

d. See Charlotte Unified Development Ordinance Section 31.3.D for intersection sight distance requirements.

a Preferred option: Design intersections with a max. 2% street grade through the crosswalk area of all legs of the intersection. This will provide a level intersection where the required sidewalks,
curb ramps, and street crossings can be constructed with the use of CLDSM standard details included in the plans. Special attention to drainage design is warranted to ensure that these
intersections drain properly. For intersections with street grades greater than 2% in any direction it is strongly recommended that the sidewalks, curb ramps, and street crossings be included as part

of the design process and site-specific details of the designs and any alternate layouts shall be included in plans as appropriate.

b Refer to Charlotte Unified Development Ordinance Section 31.1.D regarding potential modification of required street spacing and stub street requirements in areas of steep slopes.

c 100’ is the standard for Level/Rolling Terrain. In areas classified as Hilly Terrain, 100’ is preferred length, but 40’ minimum may be approved by the Director of Transportation. This only applies

within the City of Charlotte limits and not in the ETJ, where NCDOT vertical alignment criteria would govern.

(Please note: Modifications to standards as noted in® and © or the use of "Hilly Terrain" street alignment criteria are typically requested via a subdivision sketch plan submittal. The sketch plan submittal must
contain sufficient information to support the request for modified standards. For example, modification requests based upon topographical constraints should include existing and proposed street profiles.)
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e. Minimum Curb & R/W Radius = Taken from Appendix C (Curb Return Radii Guidelines) of USDG
Table 4 - Curb Radii for Local Street Intersections

From/To RMedmum [R'Wide |C/Narrow |C/Wide |Industrial
R/Medmum 15

R/Wide 15 10

C/Narrow 15 25 35

C/Wide 15 15 30 10

Industrial 25 15 40 25 50
R=Residential

C=Commercial

f.  Minimum Intersection Separation.
Along local streets 125 feet
Along collector streets 200 feet
Along arterials/Uptown Streets To be determined by CDOT

Intersection offsets/separation from a thoroughfare, at signalized intersections, or at intersections that
may become signalized in the future may need to be greater that these minimums and will be determined
by CDOT on a case by case basis.

3. Design criteria for arterial streets shall be established by the Director of the Department of Transportation on a case by case
basis using the latest edition of the American Association of State Highway and Transportation Officials (AASHTO) A Policy
on Geometric Design of Highway and Streets and/or NCDOT Roadway Design Manual.

4. Intersection corner — A minimum 50’ x 50” sight triangle (measured along back of curb or edge of pavement) shall be provided
at each intersection corner. An additional 10’ x 70’ sight triangle shall be provided at intersections connecting to NCDOT
maintained roadways. Other sight distance requirements may be required by the NCDOT or CDOT per the Charlotte Unified
Development Ordinance (UDO) Section 31.3.D.

5. Refer to the NCDOT Subdivision Roads Minimum Construction Manual for development criteria for sites located within the
City of Charlotte Extraterritorial Jurisdiction (ETJ) within these areas governed by Charlotte Land Development Standards
Manual and the NCDOT Subdivision Roads Minimum Construction Standards Manual. The more restrictive standard shall

apply.




C. GRADING

1.

Proposed street rights-of-way shall be graded to their full width for ditch type streets and a minimum of eight (8) feet behind
the curb for curb and gutter sections.

Fill embankments shall be formed of suitable material placed in successive layers not to exceed more than six (6) inches in
depth for the full width of the cross-section, including the width of the slope area. No stumps, trees, brush, rubbish or other
unsuitable materials or substances shall be placed in the embankment. Each successive six (6) inch layer shall be thoroughly
compacted by the sheepsfoot tamping roller, 10-ton power roller, pneumatic-tired roller, or other methods approved by the
City. Embankments over and around all pipe culverts shall be of select material, placed, and thoroughly tamped and
compacted as directed by the City.

D. ROADWAY BASE

1.

All roadways shall be constructed with a base course as described on the appropriate Charlotte Land Development Standard
Detail Drawing.

The material for stone base course shall conform to the requirements of Section 1010, Aggregate for Non-Asphalt Flexible
Type Base, and Section 520, Aggregate Base course of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures.

The stone base shall be compacted to 100% of the maximum density obtainable with the Modified Proctor Test (AASHTO-
T180) by rolling with ring or tamping roller or with a pneumatic tired roller with a minimum weight of ten tons. When
completed, the base course shall be smooth, hard, dense, unyielding and well bonded.

A bituminous concrete base course, as specified on the Standard Detail Drawing may be substituted in lieu of a stone base
course.

Asphalt base course will only be allowed within widening strips less than five (5) feet in width.



E. ROADWAY INTERMEDIATE AND SURFACE COURSE

1.

All public roadways shall be constructed with an intermediate and surface course as described on the appropriate City of
Charlotte Land Development Standard Detail Drawing.

Plant mixed asphalt shall conform in all respects to Section 610 of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures.

The final (1) one inch lift of asphalt surface course for Residential Subdivision Streets shall be withheld until a minimum of
(75%) Seventy-Five Percent of the Development is occupied (occupied means a certificate of occupancy has been issued) or at
least (1) one year has lapsed from the application of the intermediate course layer (All documentation to be provided by the
developer and approved by the City Inspector). All known base failures shall be repaired prior to application of the final one
inch lift of asphalt surface course.

The City inspector shall be given a (24) twenty-four-hour notification to inspect the intermediate course deficiencies. All
deficiency repairs are to be monitored by a City Inspector and accepted prior to application of final layer.

City inspectors shall be notified prior to using recycled plant mixes.

Failure to meet the above requirements may result in the delay or prevention of street acceptance by the City of Charlotte or
NCDOT.



F. SIDEWALKS. RAMPS, AND DRIVEWAYS

1.

Where sidewalks and pedestrian routes within street crossings (including marked and unmarked crosswalks) are provided, they must be
constructed so they are accessible to all potential users, including those with disabilities.

The July 26, 2011 “Proposed Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way” was written by the US Access Board
and is also known as the Public Right-of-Way Accessibility Guidelines or PROWAG. PROWAG provides more specific information than the
existing Americans with disabilities Act Accessibilities Guidelines (ADAAG) for transportation facilities within the right-of-way including
pedestrian access routes, signals, and parking facilities. The PROWAG requirements are currently in the development and adoption process and
have not been officially adopted by the Department of Justice; however, the Federal Highway Administration has issued guidance that the draft
version of the PROWAG “are currently recommended best practices, and can be considered the state of the practice that could be followed for
areas not fully addressed” in the existing ADAAG requirements.

Due to the widespread acceptance of the PROWAG, and their pending adoption in the future, the standards in this manual are based upon the
PROWAG requirements. The designer is encouraged to reference the complete PROWAG document for additional information
(www.accessboard.gov).Buildings and other structures not covered by PROWAG must comply with the applicable requirements of the ADAAG.

Sidewalks shall be constructed of not less than 3600 P.S.I. concrete and shall be four (4) inches thick, constructed on an adequately graded base,
except where a sidewalk crosses a driveway it shall be six (6) inches thick. Subgrade shall be compacted to 95% of the maximum density
obtainable with the Standard Proctor Test. The surface of the sidewalk shall be steel trowel and light broom finished and cured with an
acceptable curing compound. Tooled joints shall be provided at intervals of not less than five (5) feet and expansion joints at intervals of not
more than forty-five (45) feet. The sidewalk shall have a desired lateral slope of 1.5% (2.00% maximum).

EXAMPLE SIDEWALK CONSTRUCTION
DIMENSIONS:

WIDTH RISE CROSS-SLOPE
4 Ya” 1.56%

5 1’ 1.67%

6’ 1-1/8” 1.56%

8 1-%” 1.56%

Planting strip adjacent to sidewalk shall be graded to %4 inch per foot (min.) up to 1 % inch per foot (max.), except where excessive natural grades
make this requirement impractical. In such cases, the City may authorize a suitable grade.

Sidewalk widths shall be a minimum of five (5) feet unless otherwise specified. Where necessary, a 5’ x 5’ sidewalk is required at least every
200’ as required by PROWAG for a passing zone unless otherwise provided by residential driveways, intersecting sidewalk, etc.

Approval of sidewalk construction plans must be obtained as part of the plan review process. Except in unusual circumstances, sidewalk must be
located a minimum of (8) eight feet from the back of the curb or at the back of the right-of-way. A recorded public sidewalk easement is required
for all sidewalk located outside public right-of-way; the width shall be equal to the distance from the right-of-way line to the back of the
sidewalk plus two feet or to the face of building, whichever is less. The sidewalk easement must be recorded with the Mecklenburg County
Register of Deeds prior to issuance of a certificate of occupancy for the corresponding building(s).
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Running slope of all ramps shall be up to 7.5% (8.33% maximum). Ramp length is not required to exceed 15’ regardless of the resulting slope,
which shall be uniform for the length of the ramp. Curb ramps are required where sidewalks intersect curbing at any street intersection and at
Type III driveway connections.

For City projects only: On CLDS# 10.24A/B/C, 10.25(A/B/C/D only), and 10.27A/B, the curb and gutter across the front of the driveway shall
be measured and paid for separately under Curb and Gutter (either 2°-0 valley gutter, vertical curb, or standard 2’-6” curb and gutter as specified
on the details). The curb and gutter is to be measured per linear foot along the surface of the top of the curb. The concrete driveway apron is to
be measured per square yard.

Refer to the WATCH Manual, MUTCD (latest edition), and the Proposed Guidelines for Pedestrian Facilities in the Public Right-of-Way
(PROWAGQ) for construction zone pedestrian routes and signalization and controls for actuators. Curb ramps shall be designed and constructed in
accordance with the American Disability Act.

Where pedestrian routes are contained within a street or right-of-way, the grade of pedestrian access routes shall not exceed the general grade
established for the adjacent street or highway.

II. STORM DRAINAGE

A. GENERAL NOTES

1.

Unless otherwise specifically set forth herein, all materials, methods of construction and workmanship for the work
covered in reference to stormwater infrastructure construction shall conform to the most recent Standards and
Specifications of the North Carolina Department of Transportation (NCDOT).

Refer to NCDOT Pipe Material Selection Guide for allowable pipe fill heights and specifications. For fill heights less than
2’ (measured from top of pipe to bottom of pavement structure) Class IV/Class V Reinforced Concrete Pipe (RCP) will be
required. Designs outside of the selection guide will be approved at the discretion of Charlotte Storm Water Services.

All pipes must be sourced through an NCDOT approved producer/supplier and they must participate in the NCDOT
QA/QC program for each respective pipe material.

Reinforced Concrete Pipe (RCP) may be used in all storm drainage applications. Culverts 60” in diameter or greater may
be Corrugated Aluminized Metal Pipe (CAMP) or Corrugated Aluminum Alloy Pipe (CAAP). High Density
Polyethylene (HDPE) Pipe may be substituted for pipe diameters of 48” or less but shall not be allowed in culvert
applications or installations within an arterial street Right of Way maintained by the City of Charlotte.

Pipes shall have a minimum diameter of fifteen (15) inches (eighteen (18) inches minimum on cross drain culverts).
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10.

The maximum allowable pipe slope is 10 percent.

All pipes, regardless of material shall have all joints wrapped with a geotextile fabric (NCDOT Section 1056 — Type 2).
Geotextile must extend 12” past each side of joint and edges of bands. Geotextile must be secured to the outside of pipe by
methods indicated by engineer.

All concrete used for drainage structures shall have a minimum compressive strength of 3600 PSI at 28 days. This
requirement shall be provided regardless of any lesser compressive strength specified in the North Carolina Department of
Transportation Standard Specifications for Roads and Structures.

Prior approval by Charlotte Storm Water Services shall be required for the construction of any endwall that is not a
NCDOT Roadway Standard Drawing.

All graded creek banks and cut/fill slopes shall be at a maximum of two (2) feet horizontal to one (1) foot vertical (2:1) and
not to exceed 10° without terracing or the slopes shall be designed by a Professional Geotechnical Engineer and approved
by Charlotte Storm Water Services on a case-by-case basis.

. STANDARDS FOR DESIGN

1.

In accordance with Charlotte Unified Development Ordinance Articles 24 and 25, Charlotte Storm Water Services shall
review the drainage plan for compliance with the standards contained in the current edition of the Charlotte Land
Development Standards Manual, the Charlotte-Mecklenburg Storm Water Design Manual and all other relevant and
appropriate standards established by the City.

All storm drainage design shall conform to the standards and specifications as provided in the Charlotte-Mecklenburg
Storm Water Design Manual, North Carolina Department of Transportation Standards Specifications for Roads and
Structures, and the Charlotte Land Development Standards Manual. In the event of conflicting standards, the more
restrictive shall apply.

The NCDOT Roadway Standard Drawings have been accepted as approved standards for Land Development projects in
the City of Charlotte and City of Charlotte ETJ. See standard #20.00A, B, and C of this manual for a table listing the
standards accepted. These standard drawings shall be referenced by NCDOT number or shown on all plans submitted to
the City of Charlotte for approval.

Culverts must be long enough to accommodate the proposed roadway section with a 2:1 fill slope, or flatter, measured
from shoulder point and/or back of grade bench to the toe of slope. Extend the pipe to allow the endwall to be placed at the
toe of slope. See CLDSM 10.36A.

Endwalls or other end treatments are required on all culverts and at the outlet end of all closed pipe systems. Endwalls are
required for pipes 36” and larger.
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6.

Construct endwalls perpendicular to the centerline of the pipe unless specific site conditions warrant construction of an
endwall parallel to the roadway.

Sub-surface drainage shall be provided where the ground water level is likely to be near the surface. In capillary soils, the
water level should be four (4) to six (6) feet below the surface to prevent the rise of moisture into the subgrade. Subdrains
shall be used to lower ground water in low areas in the street.

C. PIPE INSTALLATION

1.

All pipe materials referenced herein shall be installed pursuant to Section 300 of the current version of the NCDOT
Standard Specifications for Roads and Structures, Pipe installation and 300.01 of the NCDOT Roadway Standard
Drawings for method of pipe installation.

Storm drainage pipe shall be placed in a straight alignment at uniform grade. All pipes shall be laid with the bell or groove
upgrade and the joint entirely interlocking.

No changes in alignment shall be allowed except at catch basins, manholes, or other junctions that provide appropriate
clean out access. The maximum length between access points is 300 linear feet.

Each run of pipe (structure to structure) shall be a single type, class, and material.

An NCDOT standard pipe collar or drainage structure is required where pipes from differing manufacturers or materials
are joined. Pipes should be on the same grade and alignment and have the same internal diameter where a pipe collar is
specified.

Lift holes, if present on Reinforced Concrete Pipe are to be repaired per 300-6 (A) of the NCDOT Standard Specifications
for Roads and Structures. Alternate repair methods must be submitted to Storm Water for approval prior to construction.
Repair must meet or exceed acceptable leakage rates for the pipe joints.

All installations of storm drainage infrastructure associated with the subdivision ordinance, unified development ordinance
and/or any system conveying runoff into or from a public right of way will require a Closed-Circuit Television (CCTV)
inspection and/or Confined Space Entry (CSE) to verify infrastructure was installed correctly and is free of defects and
excessive deflection. This inspection should occur after backfilling is completed to final grade but prior to completion of
paving operations. See City of Charlotte Post Installation Inspection of Storm Drainage Pipes and Culverts for additional
information.

. All flexible pipe, reinforced concrete box culverts, and arch culvert installations require third-party inspection. All

inspections shall be performed by a licensed, competent third-party inspection firm and the inspections shall be directed or
performed by a North Carolina Professional Engineer. Inspections shall be completed as described in the most recent
version of the City of Charlotte Storm Water Services document Third-Party Inspection for Pipe Installation.
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D. BACKFILL

1.

Backfilling of pipe trenches and excavations for drainage structures shall be in accordance with NCDOT standards. Layers
shall not exceed six (6) inches loose and each layer shall be compacted thoroughly to the required density of 95% standard
proctor density.

All backfill shall be non-plastic in nature, free from roots, vegetative matter, waste, construction material or other
objectionable material. Said material shall be capable of being compacted by mechanical means to the required density
and the material shall have no tendency to flow or behave in a plastic manner under the tamping blows or proof rolling.

Materials deemed by the Engineer as unsuitable for backfill purposes shall be removed and replaced with select backfill
material.

Backfilling of trenches shall be accomplished immediately after the pipe is laid. Do not operate heavy equipment over any
pipe or culvert until the pipe or culvert has been properly backfilled and covered with at least three (3) feet of an approved
material.

Under no circumstances shall water be permitted to rise in un-backfilled trenches after the pipe has been placed.

E. STANDARD PIPE MATERIAL REQUIREMENTS

1.

Reinforced Concrete Pipe — RCP

a. Pipe shall have 8-foot standard joint lengths. All joints shall be tongue and groove type, with a preformed joint
sealant conforming to ASTM C-990. Pipe shall be manufactured in accordance with AASHTO M-170 and/or
ASTM C-76. Class of pipe and wall thickness shall be in accordance with the most recent version of the NCDOT
Pipe Material Selection Guide.

i. Installation of Class IV or higher concrete pipe shall be identified on the design plans. The City inspector
shall be given documentation and notification of this information prior to construction. Registered
professional shall note on As-Builts that the appropriate class/type of pipe was installed.

F. ALTERNATIVE PIPE MATERIALS AND DESIGN SPECIFICATIONS

1.

Performance Pipe Joints - Where reinforced concrete pipes (RCP) and/or culverts are subject to operating under pressure
during the design storm event, as defined within the Charlotte Mecklenburg Storm Water Design Manual, an upgraded
performance joint design will be required.

a. Leak Resistant Joint — Limited leakage is acceptable.
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b.

1. All joints shall be bell and spigot type, with a rubber gasket conforming to ASTM C-443. Pipe shall be
manufactured in accordance with AASHTO M-170 and/or ASTM C-76. Class of pipe and wall thickness
shall be in accordance with the current version of the NCDOT Pipe Material Selection Guide.

Special Design Joint — Limited leakage is not acceptable.

1. Manufacture provided design will be required.

2. Corrugated Aluminized Steel Pipe and Corrugated Aluminum Alloy Pipe

a.

b.

Aluminum coated (Type 2) steel pipe shall comply with AASHTO M-274 for the coating and AASHTO M-36
for the pipe fabrication. Aluminum alloy pipe shall comply with AASHTO M-196 for material and fabrication.
Where velocities within the pipe exceed 5 ft/sec for the 2-year storm, field pave a 4-inch-thick reinforced
concrete invert, pursuant to AASHTO M-190. 2/5 of the height of the culvert of .5’ above the flow height of
the 2-year event, whichever is more restrictive. Allowable velocities for the design storm event shall not
exceed 10 feet/sec. Invert shall not be constructed until pipe backfill is completed.

Prior to installation, pH, and resistivity testing of the proposed backfill material is required at two or more
locations along the proposed pipe alignment.

At a minimum, for CAMP and CAAP to be considered, soil and stream-side pH and resistivity values must be
within a range of 5.0 < pH < 9.0 and resistivity of r > 1500 ohm-cm.

Submit manufactures specifications showing that the selected CAMP or CAAP is suitable based on the results
of the physical testing of pH and resistivity.

Minimum wall thickness is 10 gage.

Each pipe section shall be joined to the next by a coupling band with a minimum of one corrugation overlap at
each edge. The coupling bands shall have a minimum of two annular corrugations and fully engage, over the
entire pipe periphery, one corrugation on each pipe. Bands shall be fabricated from the same material as the
pipe. The minimum band gauges for aluminum pipe and aluminized pipe shall be as specified in AASHTO M-
196 and AASHTO M-274, respectively.

Gaskets, providing a leak resistant joint are required, and shall be either sleeve type or O-ring type and shall
meet the requirements for gaskets as specified in AASHTO M-36, Section 9.3

Where Aluminum or Aluminized metal pipe is in direct contact with concrete a barrier coating must be applied.
See NCDOT Thermal Spray Coatings Program for acceptable treatments.

3. Corrugated Aluminized Steel and Corrugated Aluminum Alloy Arches and/or Plate.

]

Corrugated aluminum alloy structural plate pipe, pipe arches and arches shall consist of aluminum plates and
galvanized bolts and nuts of the size, shape and thickness as shown on the approved plans. These structures
shall conform to the requirements of AASHTO M-219.

Where velocities within the pipe/arch exceed 5 ft/sec for the 2-year storm, the walls of the culvert should be
protected from abrasion by applying a 4-inch-thick reinforced concrete barrier. 2/5 of the height of the culvert
of .5” above the flow height of the 2-year event, whichever is more restrictive. Allowable velocities for the
design storm event shall not exceed 10 feet/sec. Barrier shall not be constructed until pipe backfill is
completed.
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1. Prior to installation, pH, and resistivity testing of the proposed backfill material is required at two or more
locations along the proposed pipe alignment.
i. At aminimum, for CAMP and CAAP to be considered, soil and stream-side pH and resistivity values
must be within a range of 5.0 < pH < 9.0 and resistivity of r > 1500 ohm-cm.
ii.  Submit manufactures specifications showing that the selected CAMP or CAAP is suitable based on the
results of the physical testing of pH and resistivity.
m. Minimum wall thickness is 10 gage.
n. Gaskets, providing a leak resistant joint are required, and shall be either sleeve type or O-ring type and shall
meet the requirements for gaskets as specified in AASHTO M-36, Section 9.3.
0. Where Aluminum or Aluminized metal pipe is in direct contact with concrete a barrier coating must be applied.
See NCDOT Thermal Spray Coatings Program for acceptable treatments.

4. High Density Polyethylene Pipe - HDPE
a. This type of pipe shall comply with AASHTO M-294, Type S for pipe manufacturing.
b. The bell and spigot joint shall have an O-ring gasket meeting ASTM F477 with the gasket factory installed,
placed on the spigot end of the pipe. Pipe joints shall meet all requirements of AASHTO M294.
c. The minimum length of HDPE pipe permitted for use shall be four (4) feet

5. Reinforced Concrete Box Culverts (RCBC)
a. All RCBC must have direct access points into the culvert. Catch Basins, Manholes or Junctions that connect to the
culvert via small diameter pipes will not be considered acceptable access points.
b. ALL RCBC must be designed with leak resistant joints.

6. Bottomless/Arch Culverts
a. If shallow, non-erosive bedrock is found three feet or less below the streambed, proposal of a bottomless(three-
sided) culvert may be considered.
1. A geotechnical report signed and sealed by a North Carolina Professional Engineer stating that the entire
length of the culvert will be bedded on non-erosive bedrock is required.
ii. Reinforced concrete footings designed by a North Carolina Professional Engineer tied to the bedrock are
required.

G. DRAINAGE STRUCTURES

1. All structures and associated frames, grates and lids must comply with current NCDOT standard details and specifications.

2. All storm drain structures over three (3) feet and six (6) inches in height must have steps which comply with NCDOT
840.66.
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3. The interior surfaces of all storm drainage structures shall be pointed up and smoothed to an acceptable standard using
mortar mixed to manufacturer’s specifications. All pipes shall be cut flush within the interior structure wall.

4. All frames, grates, rings, covers, etc., must conform to the standards set forth in this manual. Supply covers with a
minimum of two and a maximum of six 1 diameter vent holes.

5. No Blind/Inaccessible structures will be allowed.

6. Waffle and knockout boxes are prohibited on storm drainage systems within and/or conveying runoff from the public r/w.
Boxes with pre-cast openings shall be used.

7. Joints/Sections of pre-cast structures shall use flexible sealants meeting ASTM C990 or rubber gaskets meeting ASTM
C443. Sealant type should meet or exceed allowable leakage rates for pipe joints.

8. Drainage structures accepting flexible pipes must provide a resilient connection conforming to ASTM C923 and ASTM
C1478.

9. Where Aluminum or Aluminized metal pipe is in direct contact with concrete a barrier coating must be applied. See
NCDOT Thermal Spray Coatings Program for acceptable treatments.

H. END TREATMENTS:

1. Endwalls are to be NCDOT standard precast concrete, brick masonry with reinforced concrete footings, or cast-in place,
reinforced concrete with reinforced concrete footings.

2. No metal or HDPE end treatments are allowed.

3. Where Aluminum or Aluminized metal pipe is in direct contact with concrete a barrier coating must be applied. See
NCDOT Thermal Spray Coatings Program for acceptable treatments.

I. NON-STANDARD STRUCTURES

1. Any non-standards structures must have prior approval by Charlotte Storm Water Services and will require a sealed design
by a North Carolina Professional Engineer.
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ITII. PLAN REQUIREMENTS

A. GENERAL NOTES

1.

All erosion control measures shall conform to the standards set forth in the Charlotte Land Development Standards
Manual, State of North Carolina Erosion and Sediment Control Planning and Design Manual, or the more restrictive of any
standards that conflict.

All storm drainage design shall conform to the standards and specifications as provided in the Charlotte-Mecklenburg
Storm Water Design Manual, Charlotte Land Development Standards Manual, or the more restrictive of any standards that
conflict.

The following note shall be placed on all site plans, grading plans, and plats.

a. The purpose of the Storm Drainage Easement (SDE) is to provide storm water conveyance. Buildings are not
permitted in the easement area. Any other objects which impede storm water conveyance or system maintenance are
also prohibited.

Cite all appropriate standard detail numbers for any structures or specifics used within the plans in reference to the most
current copy of the Charlotte Land Development Standards Manual.

In areas where the Floodway Regulations are applicable, the Future Conditions Flood Fringe Line, FEMA Flood Fringe
Line, Community Encroachment Line, and FEMA Encroachment Line shall be shown on the preliminary plan and the final
plat. An application for a Floodplain Development Permit shall be submitted to Mecklenburg County Land Use and
Environmental Services (LUESA) in accordance with the requirements set forth in the City/County Floodplain
Regulations.

B. EASEMENTS

1.

Storm Drainage Easements (SDE) shall be provided for all storm drainage pipes and channels that are installed and/or
modified by a developer (builder, property owner, etc.) and convey runoff into or from a public right of way. See CLDSM
20.30 for additional information.

Overlapping of storm drainage easements shall be approved at the discretion of Charlotte Storm Water Services.

Storm Drainage Easements shall include all end treatments and energy dissipators, lengthen or widen as needed.
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C. SUBDIVISIONS -PRELIMINARY PLAN

1.

The preliminary plan must include, at a minimum, the information described in Sections 30.4 and 30.6 of the City of
Charlotte Unified Development Ordinance.

D. BOND POLICY — SUBDIVISION IMPROVEMENTS

1.

Release of the final subdivision plat will not occur until the improvements required for the area of the final plat are
constructed and a final inspection has been performed and found to be in conformance with the plans approved by the
Charlotte-Mecklenburg Planning Commission., or a security has been posted with the Land Development Bond
Coordinator of the applicable department and all required documents are received in their entirety.

The security shall be posted and remain in force until the construction is complete and found to be in conformance with the
plans approved by the Charlotte-Mecklenburg Planning Commission. The security will be reevaluated after one year from
the date of posting.

The Applicant shall notify the City that construction is complete according to the appropriate subdivision ordinance and the
Charlotte Land Development Standards Manual before any security will be released. A final inspection will be made to
check completeness of the project upon notification.

One type of security may be replaced by another type of security in certain situations. The amount of the replacement
security will be based on the City’s estimate of the work remaining. If the estimate of work results in a lower amount, the
replacement security will be treated as a reduction. Certain situations will require an increase in a security and in such
cases the replacement security shall be required to equal the higher amount.

. A one-time reduction in security will be allowed if requested in writing by the principal party of the security. However, the

security shall never be less than $10,000 for the City of Charlotte unless approved by the City.
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Charlotte-Mecklenburg SCM Design Manual, latest edition.
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The City of Charlotte Urban Street Design Guidelines, adopted by City Council October 22, 2007.
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CHARLOTTE LAND DEVELOPMENT STANDARDS MANUAL
SPECIFICATIONS AND SPECIAL PROVISION NOTES
Includes ETJ

The following specifications and special provisions are intended to be used in conjunction with Charlotte Land
Development Standard Drawings, NCDOT Roadway Standard Drawings, and NCDOT Standard Specifications for
Roads and Structures for all development within the City of Charlotte and the City of Charlotte ETJ unless otherwise
directed by the City.

I. STREETS

A. GENERAL NOTES

1.

All work and materials shall conform to the latest edition of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures unless otherwise specified in this manual.

All asphalt cuts shall be made with a saw when preparing street surfaces for patching or widening strips.

Paper joints shall be used to seal the ends of an asphalt pour so that future extensions can be made without causing rough
joints.

When placing asphalt against existing surfaces, a straight edge shall be used to prevent “humping” at that location.
Stone shall be primed if paving is not complete within seven days following stone base approval.

Surfaces shall be tacked when asphalt is being placed over existing asphalt streets or adjoining concrete, storm drain and
sanitary sewer structures.
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10.

11.

12.

In rolling and hilly terrains, sweeping of the stone base and/or application of a tack coat may be required near intersections.
These requirements will be established by the City Inspector based on field conditions.

ALL concrete used for streets, curb and gutter, sidewalks and drainage structures, etc. shall have a minimum compressive
strength of 3600 PSI at 28 days. This requirement shall be previdedmet regardless of any lesser compressive strength specified
in the North Carolina Department of Transportation Standard Specifications for Roads and Structures. The contractor shall
prepare concrete test cylinders in accordance with Section 1000 of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures at the direction of the project inspector. All equipment and cylinder molds shall be
furnished by the contractor. It shall be the responsibility of the contractor to protect the cylinders until such time as they are
transported for testing. Testing for projects shall be performed by an independent testing lab, at no cost to the City. The
contractor shall provide equipment and perform tests on concrete for a maximum slump and air content as defined in Section
1000 of the North Carolina Department of Transportation Standard Specifications for Roads and Structures. These tests shall
be performed at a frequency established by the inspector. Materials failing to meet specifications shall be removed by the
contractor.

All concrete shall be cured with 100% Resin Base, white pigmented curing compound which meets ASTM Specifications C-
309, Type 1, applied at a uniform rate at one (1) gallon to 400 square feet within 24 hours of placement of the concrete.

All curb and gutter shall be backfilled with soil approved by the Inspector within 48 hours after construction to prevent
erosion.

All backfill shall be non-plastic in nature, free from roots, vegetative matter, waste, construction material or other
objectionable material. Said material shall be capable of being compacted by mechanical means and the material shall have no
tendency to flow or behave in a plastic manner under the tamping blows or proof rolling.

Materials deemed by the Inspector as unsuitable for backfill purposes shall be removed and replaced with select backfill
material.



13.

14.

15.

16.

17.

18.

19.

20.

All trenches in the street right-of-way shall be backfilled with suitable material immediately after the pipe is laid. The fill
around all pipe shall be placed in layers not to exceed six (6) inches and each layer shall be compacted thoroughly. For Storm
Drainage see Backfill under Storm Drainage section.

Under no circumstances shall water be permitted to rise in un-backfilled trenches after the pipe has been placed.

Compaction requirements shall be attained using mechanical compaction methods. Each six (6) inch layer of backfill shall be
placed loose and thoroughly compacted into place.

Straight forms shall not be used for forming curb and gutter in curves.
All excess concrete on the front edge (lip) of gutter shall be removed when curb and gutter is poured with a machine.

All subgrade shall be compacted to 100% of the maximum density obtainable with the Standard Proctor Test to a depth of
eight (8) inches, and a density of 95% Standard Proctor for depths greater than eight (8) inches. All tests shall be performed by
developer at no cost to the City.

A canvas cover or other suitable cover shall be required for transporting plant mix asphalt during cool weather when the
following conditions are present:

a. Air temperature is below 60 degrees F.

b. Length of haul from plant to job is greater than five (5) miles.

c. Other occasions at the Inspector’s discretion when a combination of factors indicates that material should be covered in
order to assure proper placement temperature.

Concrete or asphalt shall not be placed until the air temperature measured at the location of the paving operation is at 35
degrees F and rising by 10:00 a.m. Concrete or paving operations should be suspended when the air temperature is 40 degrees
F and descending. The contractor shall protect freshly placed concrete or asphalt in accordance with Sections 420 (Concrete
Structures), 600 (Asphalt Bases and Pavements), and 700 (Concrete Pavements and Shoulders) of the North Carolina
Department of Transportation Standard Specifications when the air temperature is at or below 35 degrees F and the concrete
has not obtained an age of 72 hours.




21. The contractor shall always maintain two-way traffic when working within existing streets. The contractor shall place and
maintain signs, danger lights, and barricades and furnish watchmen or flagmen to direct traffic in accordance with the latest
edition Work Area Traffic Control Handbook (WATCH), Work in the right-of-way of State System Streets may require
additional traffic control provisions.

22. The contractor shall do that which is necessary to control erosion and to prevent sedimentation damage to all adjacent
properties and streams in accordance with the appropriate City of Charlotte Erosion and Sedimentation Control Ordinance.

B. STANDARDS OF STREET DESIGN

Note: Use of Hilly Terrain criteria is NOT permitted without PRIOR approval of the Director of Transportation.

Note: Design standards that apply for the ETJ are taken from the July 2020 edition of the NCDOT Subdivision Manual. Any
revisions to Subdivision Manual will supersede the design standards given in the Charlotte Land Development Standards for
ET]J streets. However, under no circumstances shall an NCDOT/ETJ standard be less restrictive than what is required by the
City of Charlotte.

1. STREETS (PUBLIC and PRIVATE):

ALL LOCAL STREETS LOCAL INDUSTRIAL
(Except Industrial & Collector) AND COLLECTOR ONLY
Level/Rolling Hilly Level/Rolling Hilly
a. Terrain Classification 0%-15% 15%+ 0%-15% 15%+
b. Maximum Grade 10% 12% 8% 10%+
c. Design Speed (mph) 25 20 30 25
d. Minimum Radius (ft.)
Public Street 150 90 250 175
Private Street 50 50 150 150



ALL LOCAL STREETS
(Except Industrial & Collector)

Level/Rolling Hilly
e. Min. Tangent between
Horizontal Reverse Curves (ft.) 50 50
f. K Value (CREST/SAQG) 20/20 15/20
K Value (STOP Condition) 9 5

LOCAL INDUSTRIAL

AND COLLECTOR ONLY
Level/Rolling Hilly
100 100
28/35 20/20
14 9

Note: K=Rate of Vertical Curvature for Minimum Sight Distance. Provisions of adequate stopping sight distance may require use of larger K values than
the minimums listed above. The Charlotte Department of Transportation, under Section 19-245 of City Code, reserves the right to prescribe more stringent

sight distance standards and/or means to achieve adequate sight distance than these listed above.

2. INTERSECTIONS:
a. Maximum Street Grade at Intersections b

STOP or YIELD Condition: Vertical alignment is 2% maximum through the
crosswalk areas (marked or unmarked). Outside of the crosswalk areas the vertical
alignment is 5% maximum within 100 feet of an intersection °

THROUGH MOVEMENT Condition: Vertical alignment is 5% maximum through
the crosswalk areas. Where feasible, it is recommended that the vertical alignment for
a through-movement street also be set at 2% maximum through the crosswalk areas
(marked or unmarked). Outside of the crosswalk areas, see B.1.b for maximum grade.

b. Midblock Pedestrian Street Crossings: At midblock crossings, the cross slope of the
pedestrian street crossing is allowed to equal the street grade

c.  Minimum Angle of Intersection is 75 degrees

d. See Charlotte Unified Development Ordinance Section 31.3.D for intersection sight distance requirements.

Preferred option: Design intersections with a max. 2% street grade through the crosswalk area of all legs of the intersection. This will provide a level intersection where the required sidewalks,
curb ramps, and street crossings can be constructed with the use of CLDSM standard details included in the plans. Special attention to drainage design is warranted to ensure that these
intersections drain properly. For intersections with street grades greater than 2% in any direction it is strongly recommended that the sidewalks, curb ramps, and street crossings be included as part

of the design process and site-specific details of the designs and any alternate layouts shall be included in plans as appropriate.

Refer to Charlotte Unified Development Ordinance Section 31.1.D regarding potential modification of required street spacing and stub street requirements in areas of steep slopes.



c 100’ is the standard for Level/Rolling Terrain. In areas classified as Hilly Terrain, 100’ is preferred length, but 40’ minimum may be approved by the Director of Transportation. This only applies
within the City of Charlotte limits and not in the ETJ, where NCDOT vertical alignment criteria would govern.

(Please note: Modifications to standards as noted in® and © or the use of "Hilly Terrain" street alignment criteria are typically requested via a subdivision sketch plan submittal. The sketch plan submittal must
contain sufficient information to support the request for modified standards. For example, modification requests based upon topographical constraints should include existing and proposed street profiles.)

e. Minimum Curb & R/W Radius = Taken from Appendix C (Curb Return Radii Guidelines) of USDG
Table 4 - Curb Radii for Local Street Intersections

From/To RMedmum [R'Wide |C/Narrow |C/Wide |Industrial
R/Medum 15

R/Wide 15 10

C/Narrow 15 25 35

C/Wide 15 15 30 10

Industrial 25 15 40 25 50
R=Residential

C=Commercial

f.  Minimum Intersection Separation.
Along local streets 125 feet
Along collector streets 200 feet
Along arterials/Uptown Streets To be determined by CDOT

Intersection offsets/separation from a thoroughfare, at signalized intersections, or at intersections that
may become signalized in the future may need to be greater that these minimums and will be determined
by CDOT on a case by case basis.

3. Design criteria for arterial streets shall be established by the Director of the Department of Transportation on a case by case
basis using the latest edition of the American Association of State Highway and Transportation Officials (AASHTO) A Policy
on Geometric Design of Highway and Streets and/or NCDOT Roadway Design Manual.

4. Intersection corner — A minimum 50’ x 50” sight triangle (measured along back of curb or edge of pavement) shall be provided
at each intersection corner. An additional 10” x 70’ sight triangle shall be provided at intersections connecting to NCDOT
maintained roadways. Other sight distance requirements may be required by the NCDOT or CDOT per the Charlotte Unified
Development Ordinance (UDO) Section 31.3.D.



5. Refer to the NCDOT Subdivision Roads Minimum Construction Manual for development criteria for sites located within the
City of Charlotte Extraterritorial Jurisdiction (ETJ) within these areas governed by Charlotte Land Development Standards
Manual and the NCDOT Subdivision Roads Minimum Construction Standards Manual. The more restrictive standard shall
apply.




C. GRADING

1.

Proposed street rights-of-way shall be graded to their full width for ditch type streets and a minimum of eight (8) feet behind
the curb for curb and gutter sections.

Fill embankments shall be formed of suitable material placed in successive layers not to exceed more than six (6) inches in
depth for the full width of the cross-section, including the width of the slope area. No stumps, trees, brush, rubbish or other
unsuitable materials or substances shall be placed in the embankment. Each successive six (6) inch layer shall be thoroughly
compacted by the sheepsfoot tamping roller, 10-ton power roller, pneumatic-tired roller, or other methods approved by the
City. Embankments over and around all pipe culverts shall be of select material, placed, and thoroughly tamped and
compacted as directed by the City.

D. ROADWAY BASE

1.

All roadways shall be constructed with a base course as described on the appropriate Charlotte Land Development Standard
Detail Drawing.

The material for stone base course shall conform to the requirements of Section 1010, Aggregate for Non-Asphalt Flexible
Type Base, and Section 520, Aggregate Base course of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures.

The stone base shall be compacted to 100% of the maximum density obtainable with the Modified Proctor Test (AASHTO-
T180) by rolling with ring or tamping roller or with a pneumatic tired roller with a minimum weight of ten tons. When
completed, the base course shall be smooth, hard, dense, unyielding and well bonded.

A bituminous concrete base course, as specified on the Standard Detail Drawing may be substituted in lieu of a stone base
course.

. Asphalt base course will only be allowed within widening strips less than five (5) feet in width.



E. ROADWAY INTERMEDIATE AND SURFACE COURSE

1.

All public roadways shall be constructed with an intermediate and surface course as described on the appropriate City of
Charlotte Land Development Standard Detail Drawing.

Plant mixed asphalt shall conform in all respects to Section 610 of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures.

The final (1) one inch lift of asphalt surface course for Residential Subdivision Streets shall be withheld until a minimum of
(75%) Seventy-Five Percent of the Development is occupied (occupied means a certificate of occupancy has been issued) or at
least (1) one year has lapsed from the application of the intermediate course layer (All documentation to be provided by the
developer and approved by the City Inspector). All known base failures shall be repaired prior to application of the final one
inch lift of asphalt surface course.

The City inspector shall be given a (24) twenty-four-hour notification to inspect the intermediate course deficiencies. All
deficiency repairs are to be monitored by a City Inspector and accepted prior to application of final layer.

City inspectors shall be notified prior to using recycled plant mixes.

Failure to meet the above requirements may result in the delay or prevention of street acceptance by the City of Charlotte or
NCDOT.



F. SIDEWALKS. RAMPS, AND DRIVEWAYS

1.

Where sidewalks and pedestrian routes within street crossings (including marked and unmarked crosswalks) are provided, they must be
constructed so they are accessible to all potential users, including those with disabilities.

The July 26, 2011 “Proposed Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way” was written by the US Access Board
and is also known as the Public Right-of-Way Accessibility Guidelines or PROWAG. PROWAG provides more specific information than the
existing Americans with disabilities Act Accessibilities Guidelines (ADAAGQG) for transportation facilities within the right-of-way including
pedestrian access routes, signals, and parking facilities. The PROWAG requirements are currently in the development and adoption process and
have not been officially adopted by the Department of Justice; however, the Federal Highway Administration has issued guidance that the draft
version of the PROWAG “are currently recommended best practices, and can be considered the state of the practice that could be followed for
areas not fully addressed” in the existing ADAAG requirements.

Due to the widespread acceptance of the PROWAG, and their pending adoption in the future, the standards in this manual are based upon the
PROWAG requirements. The designer is encouraged to reference the complete PROWAG document for additional information
(www.accessboard.gov).Buildings and other structures not covered by PROWAG must comply with the applicable requirements of the ADAAG.

Sidewalks shall be constructed of not less than 3600 P.S.1. concrete and shall be four (4) inches thick, constructed on an adequately graded base,
except where a sidewalk crosses a driveway it shall be six (6) inches thick. Subgrade shall be compacted to 95% of the maximum density
obtainable with the Standard Proctor Test. The surface of the sidewalk shall be steel trowel and light broom finished and cured with an
acceptable curing compound. Tooled joints shall be provided at intervals of not less than five (5) feet and expansion joints at intervals of not
more than forty-five (45) feet. The sidewalk shall have a desired lateral slope of 1.5% (2.00% maximum).

EXAMPLE SIDEWALK CONSTRUCTION
DIMENSIONS:

WIDTH RISE CROSS-SLOPE
4 % 1.56%

5 1’ 1.67%

6 1-1/8” 1.56%

8 1-5” 1.56%

Planting strip adjacent to sidewalk shall be graded to %4 inch per foot (min.) up to 1 %4 inch per foot (max.), except where excessive natural grades
make this requirement impractical. In such cases, the City may authorize a suitable grade.

Sidewalk widths shall be a minimum of five (5) feet unless otherwise specified. Where necessary, a 5’ x 5’ sidewalk is required at least every
200’ as required by PROWAG for a passing zone unless otherwise provided by residential driveways, intersecting sidewalk, etc.

Approval of sidewalk construction plans must be obtained as part of the plan review process. Except in unusual circumstances, sidewalk must be

located a minimum of (8) eight feet from the back of the curb or at the back of the right-of-way. A recorded public sidewalk easement is required
for all sidewalk located outside public right-of-way; the width shall be equal to the distance from the right-of-way line to the back of the
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sidewalk plus two feet or to the face of building, whichever is less. The sidewalk easement must be recorded with the Mecklenburg County
Register of Deeds prior to issuance of a certificate of occupancy for the corresponding building(s).

Running slope of all ramps shall be up to 7.5% (8.33% maximum). Ramp length is not required to exceed 15’ regardless of the resulting slope,
which shall be uniform for the length of the ramp. Curb ramps are required where sidewalks intersect curbing at any street intersection and at
Type 11 driveway connections.

For City projects only: On CLDS# 10.24A/B/C, 10.25(A/B/C/D only), and 10.27A/B, the curb and gutter across the front of the driveway shall
be measured and paid for separately under Curb and Gutter (either 2°-0” valley gutter, vertical curb, or standard 2°-6” curb and gutter as specified
on the details). The curb and gutter is to be measured per linear foot along the surface of the top of the curb. The concrete driveway apron is to
be measured per square yard.

Refer to the WATCH Manual, MUTCD (latest edition), and the Proposed Guidelines for Pedestrian Facilities in the Public Right-of-Way
(PROWAGQ) for construction zone pedestrian routes and signalization and controls for actuators. Curb ramps shall be designed and constructed in
accordance with the American Disability Act.

Where pedestrian routes are contained within a street or right-of-way, the grade of pedestrian access routes shall not exceed the general grade
established for the adjacent street or highway.

II. STORM DRAINAGE

A. GENERAL NOTES

1.

Allsworkand-Unless otherwise specifically set forth herein, all materials, methods of construction and workmanship for the
work covered in reference to stormwater infrastructure construction shall conform to the latest-edition-ofthe NCDOT

Standardmost recent Standards and Specifications urtess-otherwise-specifred-inthismannal—-AEof the North Carolina
Department of Transportation (NCDOT).

Refer to NCDOT Pipe Material Selection Guide for allowable pipe fill heights and specifications. For fill heights less than

2’ (measured from top of pipe to bottom of pavement structure) Class IV/Class V Reinforced Concrete Pipe (RCP) will be
required. Designs outside of the selection guide will be approved at the discretion of Charlotte Storm Water Services.

All pipes must be sourced through an NCDOT approved producer/supplier and they must participate in the NCDOT

QA/QC program for each respective pipe material.

Reinforced Concrete Pipe (RCP) may be used in all storm drainage applications. Culverts 60 in diameter or greater may

be Corrugated Aluminized Metal Pipe (CAMP) or Corrugated Aluminum Alloy Pipe (CAAP). High Density
Polyethylene (HDPE) Pipe may be substituted for pipe diameters of 48” or less but shall not be allowed in culvert
applications or installations within an arterial street Right of Way maintained by the City of Charlotte.
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5. Pipes shall have a minimum diameter of fifteen (15) inches (eighteen (18) inches minimum on cross drain culverts).

6. The maximum allowable pipe slope is 10 percent.

7. All pipes, regardless of material shall have all joints wrapped with a geotextile fabric (NCDOT Section 1056 — Type 2).
Geotextile must extend 12” past each side of joint and edges of bands. Geotextile must be secured to the outside of pipe by
methods indicated by engineer.

+:8. All concrete used for drainage structures shall have a minimum compressive strength of 3600 PSI at 28 days. This
requirement shall be provided regardless of any lesser compressive strength specified in the North Carolina Department of
Transportation Standard Speaﬁcatlons for Roads and Structures

2——Prior approval sha - H & §

Water Services- shall be required for the construction of any endwall that is not a

3.9. Censtrretnon-NCDOT Roadway Standard Drawing-es

ay-by Charlotte Storm
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+4:10. All graded creek banks and_cut/fill slopes shall be at a maximum of two (2) feet horizontal to one (1) foot vertical (2:1)
and not to exceed 10” without terracing or the slopes shall be designed by a Professional Geotechnical Engineer and
approved by Charlotte Storm Water Services on a case-by-case basis.
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EB. STANDARDS FOR DESIGN

3-1.In accordance with Charlotte Unified Development Ordinance Articles 24 and 25, Charlotte Storm Water Services shall
review the drainage plan for compliance with the standards contained in the current edition of the Charlotte Land

Development Standards Manual-and, the Charlotte-Mecklenburg Storm Water Design Manual and all other relevant and
appropriate standards established by the City.

2. All storm drainage design shall conform to the standards and specifications as provided in the Charlotte-Mecklenburg
Storm Water Design Manual, North Carolina Department of Transportation Standards Specifications for Roads and

Structures, and the Charlotte Land Development Standards Manual. In the event of conflicting standards, the more
restrictive shall apply.

3. The NCDOT Roadway Standard Drawings have been accepted as approved standards for Land Development projects in
the City of Charlotte and City of Charlotte ETJ. See standard #20.00A, B, and C of this manual for a table listing the
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standards accepted. These standard drawings shall be referenced by NCDOT number or shown on all plans submitted to
the City of Charlotte for approval.

4. Culverts must be long enough to accommodate the proposed roadway section with a 2:1 fill slope, or flatter, measured
from shoulder point and/or back of grade bench to the toe of slope. Extend the pipe to allow the endwall to be placed at the
toe of slope. See CLDSM 10.36A.

5. Endwalls or other end treatments are required on all culverts and at the outlet end of all closed pipe systems. Endwalls are
required for pipes 36 and larger.

6. Construct endwalls perpendicular to the centerline of the pipe unless specific site conditions warrant construction of an
endwall parallel to the roadway.

4.7.Sub-surface drainage shall be provided where the ground water level is likely to be near the surface. In capillary soils, the
water level should be four (4) to six (6) feet below the surface to prevent the rise of moisture into the subgrade. Subdrains
shall be used to lower ground water in low areas in the street.

Fhe
C. PIPE INSTALLATION

1. All pipe materials referenced herein shall be installed pursuant to Section 300 of the current version of the NCDOT
Standard Specifications for Roads and Structures, Pipe 1nsta11at10n and 300.01 of the NCDOT Roadway Standard
Drawings ha : ands .
installation.

2. Storm drainage pipe shall be placed in a straight alienment at uniform grade. All pipes shall be laid with the bell or groove
upgrade and the joint entirely interlocking.

3. No changes in alignment shall be allowed except at catch basins, manholes, or other junctions that provide appropriate
clean out access. The maximum length between access points is 300 linear feet.

4. Each run of pipe (structure to structure) shall be a single type, class, and material.

5. An NCDOT standard pipe collar or drainage structure is required where pipes from differing manufacturers or materials
are joined. Pipes should be on the same grade and alignment and have the same internal diameter where a pipe collar is
specified.

6. the-Lift holes, if present on Reinforced Concrete Pipe are to be repaired per 300-6 (A) of the NCDOT Standard
Specifications for Roads and Structures. Alternate repair methods must be submitted to Storm Water for approval prior to
construction. Repair must meet or exceed acceptable leakage rates for the pipe joints.
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7. All installations of storm drainage infrastructure associated with the subdivision ordinance, unified development ordinance
and/or any system conveying runoff into or from a public right of way will require a Closed-Circuit Television (CCTV)
inspection and/or Confined Space Entry (CSE) to verify infrastructure was installed correctly and is free of defects and
excessive deflection. This inspection should occur after backfilling is completed to final grade but prior to completion of
paving operations. See City of Charlotte Post Installation Inspection of Storm Drainage Pipes and Culverts for additional
information.

8. All flexible pipe, reinforced concrete box culverts, and arch culvert installations require third-party inspection. All
inspections shall be performed by a licensed, competent third-party inspection firm and the inspections shall be directed or
performed by a North Carolina Professional Engineer. and-Inspections shall be completed as described in the most recent
version of the City of Charlotte Storm Water Services document Third-Party Inspection for Pipe Installation.

D. BACKFILL

1. Backfilling of pipe trenches and excavations for drainage structures shall be in accordance with NCDOT standards. Layers
shall not exceed six (6) inches loose and each layer shall be compacted thoroughly to the required density of 95% standard
proctor density.

2. All backfill shall be non-plastic in nature, free from roots, vegetative matter, waste, construction material or other
objectionable material. Said material shall be capable of being compacted by mechanical means to the required density
and the material shall have no tendency to flow or behave in a plastic manner under the tamping blows or proof rolling.

3. Materials deemed by the Engineer as unsuitable for backfill purposes shall be removed and replaced with select backfill
material.

4. Backfilling of trenches shall be accomplished immediately after the pipe is laid. Do not operate heavy equipment over any
pipe or culvert until the pipe or culvert has been properly backfilled and covered with at least three (3) feet of an approved

material.

5. Under no circumstances shall water be permitted to rise in un-backfilled trenches after the pipe has been placed.

E. STANDARD PIPE MATERIAL REQUIREMENTS

1. Reinforced Concrete Pipe — RCP
a. Pipe shall have 8-foot standard joint lengths. All joints shall be tongue and groove type, with a preformed joint
sealant conforming to ASTM C-990. Pipe shall be manufactured in accordance with AASHTO M-170 and/or
ASTM C-76. Class of pipe and wall thickness shall be in accordance with the most recent version of the NCDOT
Pipe Material Selection Guide.
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i. Installation of Class IV or higher concrete pipe shall be identified on the design plans. The City inspector
shall be given documentation and notification of this information prior to construction. Registered
professional shall note on As-Builts that the appropriate class/type of pipe was installed.

F. ALTERNATIVE PIPE MATERIALS AND DESIGN SPECIFICATIONS

1.

Performance Pipe Joints - Where reinforced concrete pipes (RCP) and/or culverts are subject to operating under pressure

during the design storm event, as defined within the Charlotte Mecklenburg Storm Water Design Manual, an upgraded
performance joint design will be required.
a. Leak Resistant Joint — Limited leakage is acceptable.

1. All joints shall be bell and spigot type, with a rubber gasket conforming to ASTM C-443. Pipe shall be
manufactured in accordance with AASHTO M-170 and/or ASTM C-76. Class of pipe and wall thickness
shall be in accordance with the current version of the NCDOT Pipe Material Selection Guide.

b. Special Design Joint — Limited leakage is not acceptable.
1. Manufacture provided design will be required.
Corrugated Aluminized Steel Pipe and Corrugated Aluminum Alloy Pipe

a.  Aluminum coated (Type 2) steel pipe shall comply with AASHTO M-274 for the coating and AASHTO M-36
for the pipe fabrication. Aluminum alloy pipe shall comply with AASHTO M-196 for material and fabrication.

b. Where velocities within the pipe exceed 5 ft/sec for the 2-year storm, field pave a 4-inch-thick reinforced
concrete invert, pursuant to AASHTO M-190. 2/5 of the height of the culvert of .5’ above the flow height of
the 2-year event, whichever is more restrictive. Allowable velocities for the design storm event shall not
exceed 10 feet/sec. Invert shall not be constructed until pipe backfill is completed.

c. Prior to installation, pH, and resistivity testing of the proposed backfill material is required at two or more
locations along the proposed pipe alignment.

d. At a minimum, for CAMP and CAAP to be considered, soil and stream-side pH and resistivity values must be
within a range of 5.0 < pH < 9.0 and resistivity of r > 1500 ohm-cm.

e. Submit manufactures specifications showing that the selected CAMP or CAAP is suitable based on the results
of the physical testing of pH and resistivity.

f.  Minimum wall thickness is 10 gage.

g. Each pipe section shall be joined to the next by a coupling band with a minimum of one corrugation overlap at
each edge. The coupling bands shall have a minimum of two annular corrugations and fully engage. over the
entire pipe periphery, one corrugation on each pipe. Bands shall be fabricated from the same material as the
pipe. The minimum band gauges for aluminum pipe and aluminized pipe shall be as specified in AASHTO M-
196 and AASHTO M-274, respectively.
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h. Gaskets, providing a leak resistant joint are required, and shall be either sleeve type or O-ring type and shall
meet the requirements for gaskets as specified in AASHTO M-36, Section 9.3

1. Where Aluminum or Aluminized metal pipe is in direct contact with concrete a barrier coating must be applied.
See NCDOT Thermal Spray Coatings Program for acceptable treatments.

3. Corrugated Aluminized Steel and Corrugated Aluminum Alloy Arches and/or Plate.

. Corrugated aluminum alloy structural plate pipe, pipe arches and arches shall consist of aluminum plates and
galvanized bolts and nuts of the size, shape and thickness as shown on the approved plans. These structures
shall conform to the requirements of AASHTO M-219.

k. Where velocities within the pipe/arch exceed 5 ft/sec for the 2-year storm, the walls of the culvert should be
protected from abrasion by applying a 4-inch-thick reinforced concrete barrier. 2/5 of the height of the culvert
of .5” above the flow height of the 2-year event, whichever is more restrictive. Allowable velocities for the
design storm event shall not exceed 10 feet/sec. Barrier shall not be constructed until pipe backfill is
completed.

1. Prior to installation, pH, and resistivity testing of the proposed backfill material is required at two or more

locations along the proposed pipe alignment.

1. Ataminimum, for CAMP and CAAP to be considered, soil and stream-side pH and resistivity values
must be within a range of 5.0 < pH < 9.0 and resistivity of r > 1500 ohm-cm.

1. Submit manufactures specifications showing that the selected CAMP or CAAP is suitable based on the
results of the physical testing of pH and resistivity.

Minimum wall thickness is 10 gage.

Gaskets, providing a leak resistant joint are required, and shall be either sleeve type or O-ring type and shall

meet the requirements for gaskets as specified in AASHTO M-36, Section 9.3.

0. Where Aluminum or Aluminized metal pipe is in direct contact with concrete a barrier coating must be applied.

See NCDOT Thermal Spray Coatings Program for acceptable treatments.

A=

4. High Density Polyethylene Pipe - HDPE
a. This type of pipe shall comply with AASHTO M-294, Type S for pipe manufacturing.
b. The bell and spigot joint shall have an O-ring gasket meeting ASTM F477 with the gasket factory installed,
placed on the spigot end of the pipe. Pipe joints shall meet all requirements of AASHTO M294.
c. The minimum length of HDPE pipe permitted for use shall be four (4) feet

5. Reinforced Concrete Box Culverts (RCBC)
a. All RCBC must have direct access points into the culvert. Catch Basins, Manholes or Junctions that connect to the
culvert via small diameter pipes will not be considered acceptable access points.
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b. ALL RCBC must be designed with leak resistant joints.

6. Bottomless/Arch Culverts
a. If shallow, non-erosive bedrock is found three feet or less below the streambed, proposal of a bottomless(three-
sided) culvert may be considered.
i. A geotechnical report signed and sealed by a North Carolina Professional Engineer stating that the entire
length of the culvert will be bedded on non-erosive bedrock is required.
ii. Reinforced concrete footings designed by a North Carolina Professional Engineer tied to the bedrock are

required.

G. DRAINAGE STRUCTURES

1. All structures and associated frames, grates and lids must comply with current NCDOT standard details and specifications.

2. All storm drain structures over three (3) feet and six (6) inches in height must have steps which comply with NCDOT
840.66.

3. The interior surfaces of all storm drainage structures shall be pointed up and smoothed to an acceptable standard using
mortar mixed to manufacturer’s specifications. All pipes shall be cut flush within the interior structure wall.

4. All frames, grates, rings, covers, etc., must conform to the standards set forth in this manual. Supply covers with a

5. No Blind/Inaccessible structures will be allowed.

6. Walftfle and knockout boxes are prohibited on storm drainage systems within and/or conveying runoff from the public r/w.
Boxes with pre-cast openings shall be used.

7. Joints/Sections of pre-cast structures shall use flexible sealants meeting ASTM C990 or rubber gaskets meeting ASTM
C443. Sealant type should meet or exceed allowable leakage rates for pipe joints.

8. Drainage structures accepting flexible pipes must provide a resilient connection conforming to ASTM C923 and ASTM
C1478.

9. Where Aluminum or Aluminized metal pipe is in direct contact with concrete a barrier coating must be applied. See
NCDOT Thermal Spray Coatings Program for acceptable treatments.
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H. END TREATMENTS:

1. Endwalls are to be NCDOT standard precast concrete, brick masonry with reinforced concrete footings, or cast-in place,
reinforced concrete with reinforced concrete footings.

2. No metal or HDPE end treatments are allowed.

3. Where Aluminum or Aluminized metal pipe is in direct contact with concrete a barrier coating must be applied. See
NCDOT Thermal Spray Coatings Program for acceptable treatments.

I. NON-STANDARD STRUCTURES

1. Any non-standards structures must have prior approval by Charlotte Storm Water Services and will require a sealed design
by a North Carolina Professional Engineer.

H:11I.  PLAN REQUIREMENTS

A. GENERAL NOTES

1. All erosion control measures shall conform to the standards set forth in the Charlotte Land Development Standards
Manual, State of North Carolina Erosion and Sediment Control Planning and Design Manual, or the more restrictive of any
standards that conflict.

2. All storm drainage design shall conform to the standards and specifications as provided in the Charlotte-Mecklenburg

Storm Water Design Manual, Charlotte Land Development Standards Manual, or the more restrictive of any standards that
conflict.

3. The following note shall be placed on all site plans, grading plans, and plats.
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a. The purpose of the Storm Drainage Easement (SDE) is to provide storm water conveyance. Buildings are not

permitted in the easement area. Any other objects which impede storm water conveyance or system maintenance are
also prohibited.

4. Cite all appropriate standard detail numbers for any structures or specifics used within the plans in reference to the most
current copy of the Charlotte Land Development Standards Manual.

3.5.In areas where the Floodway Regulations are applicable, the Future Conditions Flood Fringe Line, FEMA Flood Fringe
Line, Community Encroachment Line, and FEMA Encroachment Line shall be shown on the preliminary plan and the final
plat. An application for a FleedlardsFloodplain Development Permit shall be submitted to Mecklenburg County
Engineeringland Use and Environmental Services (LUESA) in accordance with the requirements set forth in the

City/County FleedwayFloodplain Regulations.

B. EASEMENTS

1. Storm Drainage Easements (SDE) shall be provided for all storm drainage pipes and channels that are installed and/or
modified by a developer (builder, property owner, etc.) and convey runoff into or from a public right of way. See CLDSM

20.30 for additional information.

2. Overlapping of storm drainage easements shall be approved at the discretion of Charlotte Storm Water Services.

3. Storm Drainage Easements shall include all end treatments and energy dissipators, lengthen or widen as needed.

B-C. SUBDIVISIONS -PRELIMINARY PLAN

1. The preliminary plan must include, at a minimum, the information described in Sections 30.4 and 30.6 of the City of
Charlotte Unified Development Ordinance.
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BOND POLICY — SUBDIVISION IMPROVEMENTS

Release of the final subdivision plat will not occur until the improvements required for the area of the final plat are
constructed and a final inspection has been performed and found to be in conformance with the plans approved by the
Charlotte-Mecklenburg Planning Commission., or a security has been posted with the Land Development Bond
Coordinator of the applicable department and all required documents are received in their entirety.

The security shall be posted and remain in force until the construction is complete and found to be in conformance with the
plans approved by the Charlotte-Mecklenburg Planning Commission. The security will be reevaluated after one year from
the date of posting.
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3. The Applicant shall notify the City that construction is complete according to the appropriate subdivision ordinance and the
Charlotte Land Development Standards Manual before any security will be released. A final inspection will be made to
check completeness of the project upon notification.

4. One type of security may be replaced by another type of security in certain situations. The amount of the replacement
security will be based on the City’s estimate of the work remaining. If the estimate of work results in a lower amount, the
replacement security will be treated as a reduction. Certain situations will require an increase in a security and in such
cases the replacement security shall be required to equal the higher amount.

5. A one-time reduction in security will be allowed if requested in writing by the principal party of the security. However, the
security shall never be less than $10,000 for the City of Charlotte unless approved by the City.
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(VARES) ,* ¥, " ."

GROOVE
v JOINT OR

[~~——GROOVE JOINT

LINES AND INTERSECTIONS.

4. "A" BREAKOVER SHALL BE 8% OR LESS
(A = ALGEBRAIC DIFFERENCE).

5. PRIOR APPROVAL IS REQUIRED BY CDOT ON GRADES

EXCEEDING WHAT ARE SHOWN.

6. ** PER NC IFC SECTION D103.2, FIRE APPARATUS ACCESS
ROADS SHALL NOT EXCEED 10 PERCENT IN GRADE.

7. JOINT MATERIAL SHOULD BE PLACED FLUSH WITH CONCRETE.

The term "thoroughfare"

v PLANTING STRIP
LY. . (VARES)

v v v v v CONSTRUCTION ’ ”
v W W Vv - JOINT 4 _O MIN-

A v v v v
+ LI\: TAPER CURB DEPTH TO MEET DRIVEWAY ———— |

A 1/2” EXP. JOINT —

1/2" exp—" e o | DRIVEWAY APRON WIDTH VARIES | ’—0
JOINT ' (SEE TABLE) =
B<—|
PLAN VIEW

TOP OF CURB DRIVEWAY APRON WIDTH VARIES

is no longer used in the
regional transportation
organizations, so the
UDO was written to align
with their use of
"arterial."

(SEE TABLE)

A
| “a

_g”
/— TOP OF CURB

: \!‘“’" |

SECTION A — A

<

kCHABL{ﬂTE,

LAND DEVELOPMENT STANDARDS
INCLUDES CHARLOTTE ETJ

DRIVEWAY WITH PLANTING STRIP
(2’—6" CURB AND GUTTER)

) ("A” SEE NOTE 4) RE
( DRIVEWAY APRON VMH ) 6" 8'—0" TYP VARIES % ’ A "N
|————8 — . "P\
6% .
DRIVEWAY TYPE yﬁlMUM MAXIMUM _L o~ 10% MAX i _1'57.€ Q'()—(_)%_.MAX'), jT :7 ; o (** SEE NOTE 6)
LOCAL/COLLECTORZ 10° 24’ SEE NN ) il ‘—f A4”
" “,
* ’ ’ 2’ —6 —== ,?/
*  MUST PROVIDE ON—SITE TURNAROUND
SECTION B — B
NOT TO SCALE
e CITY OF CHARLOTTE RESIDENTIAL DROP CURB TYPE |

STD. NO.

REV.

10.25A

2%
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(NOTES:

1.
2.

ALL CONCRETE TO BE 3600 P.S.l

ALL CURB OR CURB AND GUTTER AND SIDEWALK
ARE TO BE REMOVED TO THE NEAREST JOINT
BEYOND NEW CONSTRUCTION OR CUT WITH A SAW
AND REMOVED. SAW CUT OR JOINT TO BE
PERPENDICULAR TO EDGE OF EXISTING PAVEMENT.
SEE STD. NO. 10.17 FOR JOINT DETAIL.

ALL DRIVEWAYS MUST MEET THE CURRENT CITY
DRIVWAY REGULATIONS AND NCDOT REQUIREMENTS
FOR SPACING, SIGHT DISTANCE, AND OFFSETS FROM
PROPERTY LINES AND INTERSECTIONS.

"A” BREAKOVER SHALL BE 8% OR LESS.

PRIOR APPROVAL IS REQUIRED BY CDOT
ON GRADES EXCEEDING WHAT ARE SHOWN.

. ** PER NC IFC SECTION D103.2, FIRE

APPARATUS ACCESS ROADS SHALL NOT EXCEED
10 PERCENT IN GRADE.

. JOINT MATERIAL SHOULD BE PLACED FLUSH

WITH CONCRETE.

The term "thoroughfare"
is no longer used in the
regional transportation
organizations, so the
UDO was written to align
with their use of
"arterial."

J

~

DRIVEWAY APRON W@H/

DRIVEWAY TYPE INIMUM | MAXIMUM

24’

ARTERIAL *

24’

/)

*

MUST PROVIDE ON-SITE TURNAROUND

il

1.5%
(2.00% MAX.)

1/2" EXP.JOINT

SLOPE WALK

1/2” EXP. JOINT
o =

v v
v

v v v v v v v

T T T (VAREES),

v v v v v

v v

v v v v v

T PLANTING STRIP e e T T

v v v v

v v v v v

v

GROOVE JOINT OR /_J0|NT o
CONSTRUCTION 4'—-0

T l

% GROOVE TN

v v v v v v v s

« "RUANTING+ STRIR © «
< VUWARIESY, LY

¥ v v v v v

X EXISTING 6% VERHCAE ‘CURB }
|mEERL

MMITTTTITTTT

1/2" EXP. JOINT

TOP OF CURB\

l~—24'—0

DRIVEWAY APRON WIDTH VARIES (SEE TABLE

——TAPER CURB DEPTH TO MEET DRIVEWAY —

a1

—0"

[~=—VARIE

B<—|

PLAN VIEW

(SEE TABLE)
| DRIVEWAY APRON WIDTH VARIES

#—FRONT EDGE OF WALK——~

1/2" EXP. JOINT

[~=—VARIE
_—TOP OF CURB

[ :

B

SECTION A—A (ALONG FLOW LINE)

PLANTING STRIP (BEYOND)
|-———8'—0" TYP.———

("A” SEE NOTE 4)

10% M

D

L
Tt vl o g

Ik
s b

AT -
l«———  VARES — _, . A
1.5% (2.00% MAX.) rﬁ +6% . (** SEE NOTE 6)
e i St fe s e -2% —6%
f v
A,
| $/é\8**
10’-0" | 10’—0" |

SECTION B-—B

NOT TO SCALE

CITY OF CHARLOTTE

INCLUDES CHARLOTTE ETJ

LAND DEVELOPMENT STANDARDS

RESIDENTIAL DROP CURB TYPE |
PLANTING STRIP (67 X 18" VERTICAL CURB)

DRIVEWAY WITH

STD. NO.

10.25C

REV.

24/
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DRAFT

SIDEWALK WIDTH PER UDO
OR STREETS MAP, 6"
) THICKNESS THROUGH 1.
4 WIDTH=SEE TABLE BELOW DRIVEWAY (OPTIONAL ON
CMIN. RESIDENTIAL DRIVEWAYS)
: 2
TO :
ENDWALL 3
A MINIMUM 1°—6" 4.
CURB AND 5.
== GUTTER (SEE 6.
| STD. 10.17)
OPTIONAL ON
| ‘ RESIDENTIAL 7.
- DRIVEWAYS
1" Ml _f 1 T
PPES* . PPES*
< CULVERT % e
m
- | 8.
D
Al 9.
A
DITCH DITCH
LINE , LINE
The term "thoroughfare" VARIES (4" MIN) A
is no longer used in the ASPHALT OR CONC. oH:1Y CURB
regional transportation ASPHALT TAPER
organizations, so the 4 MAX

UDO was written to align
with their use of

STING ROADWAY

"arteriaL" GE OF PAVEMENT
( \\_DRIVEWAY APRON WIDTH )
DRIVEWNYPE MINIMUM MAXIMUM
RESIDENTIAL:

10’ 24’
15 24’
20 30

\_ TWO—WAY COMMERCIAL 26’ 50" )

* MUST PROVIDE ON-SITE TURNAROUND

10" CURB.

s e AN
¢ L
xsme — XRMOIKG?
EDGE OF — \
PAVEMENT
(EOP)
SECTION A—A

NCDOT TO APPROVE FOR USE ON NCDOT SYSTEM ROAD

1.5%
(2.00%
MAX.)

15” MIN. DIAMETER DRIVEWAY CULVERT WITH STANDARD END
TREATMENT (* PPES PER NCDOT 310.02 SHOWN — ENDWALL
OR FES CAN BE USED ON CITY—MAINTAINED STREETS ONLY).

NOTES: h

TO BE USED ON ROADS WITHOUT CURB AND
GUTTER AND WHERE CURB AND GUTTER IS NOT
BEING INSTALLED. (MUST MEET BOTH CRITERIA)
ALL CONCRETE TO BE 3600 P.S.I
COMPRESSIVE STRENGTH.

THIS STANDARD IS TYPICALLY FOR COMMERCIAL
APPLICATION — IT IS AN OPTION FOR
RESIDENTIAL DRIVEWAY CONSTRUCTION.

"A” BREAKOVER SHALL BE 8% OR LESS.

ALL CONCRETE TO BE 3600 P.S..

**  PER NC IFC SECTION D103.2, FIRE
APPARATUS ACCESS ROADS SHALL NOT EXCEED
10 PERCENT IN GRADE.

ALL DRIVEWAYS MUST MEET THE CURRENT CITY
DRIVEWAY REGULATIONS AND NCDOT
REQUIREMENTS FOR SPACING, SIGHT DISTANCE,
AND OFFSETS FROM PROPERTY LINES AND
INTERSECTIONS.

PRIOR APPROVAL IS REQUIRED BY CDOT ON
GRADES EXCEEDING WHAT ARE SHOWN.

JOINT MATERIAL SHOULD BE PLACED FLUSH
WITH CONCRETE.

("A” SEE NOTE 4)

) AT

(** SEE NOTE 6)

»
4 2

f =6%

P
,‘P/é\S**

f 10'-0" T 10'-0" 1

e CITY OF CHARLOTTE NOT TO SCALE
T2  [LaND DEVELOPMENT STANDARDS TYPE IV DRIVEWAY SE—
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ 10.25F|24)
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DRAFT

4 mpn
RS, ("A" SEE NOTE 7) VARIES
P 4% " - BACK OF SIDEWALK 1" PER FOOT MIN. (TO MATCH
A +6% 1 /_ 1.5% (2.00% MAX.) PLANTING STRIP BEYOND) 6%
(** SEE NOTE 6) A e —— —*
o -2% Lt WA el [, T e

. : »

&
s R (oo SECTION_A—A

NOTES:

THE ELEVATION OF THE SIDEWALK SHALL BE NOT LESS THAN
SIX INCHES OR MORE THAN EIGHTEEN INCHES ABOVE THE
ROADWAY CROWN. THIS ELEVATION DIFFERENTIAL SHALL BE
CONSISTENT WITHIN EACH BLOCK.

ALL CONCRETE TO BE 3600 PSI STRENGTH.

ALL CONSTRUCTION PRACTICES, INCLUDING COMPACTION, CURING,
FINISHING, ETC. SHALL BE IN ACCORDANCE WITH THE
CHARLOTTE LAND DEVELOPMENT STANDARDS.

PLANTING STRIP SHALL BE GRADED WITH A CROSS SLOPE
BETWEEN 1/4 IN. PER FOOT AND 1 1/4 IN. PER FOOT EXCEPT
WHERE EXCESSIVE NATURAL GRADES MAKE THIS REQUIREMENT
IMPRACTICAL. IN SUCH CASES, THE CITY ENGINEER MAY
AUTHORIZE A SUITABLE GRADE

ALL DRIVEWAYS MUST MEET THE CURRENT CITY DRIVEWAY
REGULATIONS AND NCDOT REQUIREMENTS, INCLUDING BUT NOT
LIMITED TO SPACING, SIGHT DISTANCE, AND OFFSETS FROM
PROPERTY LINES AND INTERSECTIONS.

-WIDTH VARIES ]

EXPANSION

JOINT \ o

6" THICK

N e

CONCRETE AT
DRIVEWAY
ENTRANCE

rEXPANSION
JOINT

1A

%"  GROOVE " JOINTS =

**PER NC IFC SECTION D103.2, FIRE APPARATUS ACCESS
ROADS SHALL NOT EXCEED 10 PERCENT IN GRADE.

"A" BREAKOVER SHALL BE 8% OR LESS (A = ALGEBRAIC
DIFFERENCE).

PRIOR APPROVAL IS REQUIRED BY CDOT ON GRADES EXCEEDING
WHAT ARE SHOWN.

The term "thoroughfare"
is no longer used in the
regional transportation
organizations, so the

UDO was written to align
with their use of
"arterial."

( DRIVEWAY APRON WIDTH \/J
X Y

4'x4’
_ ) ] 6” THICK
TYPE T RESIDENTIAL.Oé’ S P Concrete .
L g ARTERIAL * 3 15" MIN. 30 MAX 4% ) (OPTIONAL) _4\/_
¥ MUST PROVIDE ON—SITE TURNAROUND AL
% MAXIMUM WIDTH INCLUDES OPTIONAL WINGS sRoovE ot
' PLAN NOT TO SCALE
D) [LuD DEVELOPYENT STANDARDS RESIDENTIAL DRIVEWAY (TYPE 1)
- —— ’ ” STD. NO. REV.
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ FOR 2 —0" VALLEY GUITTER 10.27A|24)
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2'—6" OR 2’—0" STANDARD CURB AND
GUTTER, STD. PER 10.17A

SAFETY RAIL, STD. 50.04A & 50.04B

CONCRETE SIDEWALK, STD. 10.22

VARIES
PLANTING STRIP (VARIES
[=6°
| VARIES I
OR SHARED USE PATH, STD. 10.42 o
2’'~0” VALLEY GUTTER. STD. 10.17B

88%?5;%;\‘ SZITE)(;\I" f/LANAR e % ~ CULVERT / CROSS-DRAIN ~ j

STD. 10.19

@BOLWe &

NEWA R ,t _ ENDWALL OR WINGWALL:
Adjusted to illustrate 2:1 slope extension WINGWALL A SECTION A A
to set the location of endwall/wingwall, g ; i
and show finished grade to top of endwall. o 20!‘1"0., 1?ROT,‘,|RA\',\E_|I§N
GUTTER TO
_’| STANDARD CURB
LH = DISTANCE FROM END OF WINGWALL TO _ _ AND GUTTER
END OF SAFETY RAIL.
LC1 = DISTANCE FROM € OF CULVERT VAREES "
TO END OF 2’—6" CURB AND GUTTER i
GUTTER. 4’ MIN. TYP. (SEE NOTE 2)
LC2 = DISTANCE FROM END OF WINGWALL NS HE Aot RN AR -] P S FECER AR RIS YR Hine i PR
TO END OF 2’-6" CURB AND GUTTER. @ @ :%. : 100" \IN @ @
o
I%1<1 LC1
N\ 125'=0" MIN.———=
—& - - - = - - -
NOTES: @I I[adjusted label to include "cross-
1214 l]drain"
1. SEE STD. NO. 10.36B FOR GENERAL NOTES o141 H
AND CLEAR ZONE DISTANCES. @ = ! @ @
R B T I T R R P SR PR DR R
2. AN ALTERNATIVE FOR STREETS WITH WIDER AEEIFEE TR f AN Iy e R N T A L DY e
PLANTING STRIPS AND SIDEWALKS: IN LIEU OF [ |
A PLANTING STRIP ALONG THE CULVERT L1
CROSSING, PROVIDE A MINIMUM 8—FOOT WIDE L]
SIDEWALK LOCATED AT THE BACK OF CURB, N N
FOR LENGTH "LC1” ON EITHER SIDE OF THE RIW - - ENDWALL OR WINGWALL—= - i - - - -
CULVERT CENTERLINE. | | \
| : SDEl SEE NOTE 7 ON STD. NO. 10.36B
| |
| |
e 4
NOT TO SCALE
J
) CITY OF CHARLOTTE CULVERT CROSSINGS ON RESIDENTIAL
LAND DEVELOPMENT STANDARDS —
AND COMMERCIAL STREETS EYNEY
\CHARIBTIE INCLUDES CHARLOTTE ETJ 10.36A Zy
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[816.03 "Geocomposite Shoulder Drain" has been deleted |

]

DRAFT

[ DWG

e SHEET TITLE SPECIAL REQUIREMENTS AND NOTES
300.01 | METHOD OF PIPE INSTALLATION
310.02 | PARALVFL PIPE END SECTION—PRECAST CONCRETE FOR 15" TO 24" PIPE REQUIRED IN RIGHT OF WAY WITHIN THE ETJ
310.03 | CROSS PIPE END SECTION—PRECAST CONCRETE FOR 18" TO 30" PIPE REQUIRED IN RIGHT OF WAY WITHIN THE ETJ
310.10 _LORIVEWAY PIPE CONSTRUCTION USING NO SPECIAL END SECTIONS ONLY AT LOCATIONS APPROVED BY THE CITY
815@/ PIPE_UNDERDRAIN AND BLIND DRAIN
838.01 | CONCRETE ENDWALL FOR SINGLE AND DQUBLE PIPE CULVERTS NOTE 1
15" THRU 48" PIPE 90’ SKEW NOTE 1
838.02 | CONCRETE ENDWALL AND SLUICE GATE 15" THRU 36" PIPE—90’ SKEW NOTE 1
838.04 | CONCRETE ENDWALL FOR SINGLE AND DOUBLE PIPE CULVERTS NOTE 1
17°X13"THRU_71"X47” PIPE ARCH 90’ SKEW NOTE 1
838.05 | CONCRETE "L" ENDWALL FOR SINGLE PIPE CULVERTS 15" THRU 48" PIPE NOTE 1
838.06 | CONCRETE "L" ENDWALL FOR SINGLE PIPE CULVERTS 17"X13” THRU 71°X47" NOTE 1
71"X47" ARCH PIPE NOTE 1
838.07 | CONCRETE ENDWALL FOR SINGLE AND DOUBLE PIPE CULVERTS NOTE 1
40"X31" THRU 66"X51" PIPE ARCH 90’SKEW NOTE 1
838.08 | CONCRETE "L” ENDWALL FOR SINGLE PIPE CULVERTS 40"X32” NOTE 1
THRU 66"X51” PIPE ARCH NOTE 1
838.10 | CONCRETE ENDWALL FOR OUTFALL 4'-6" OR 8" PIPE NOTE 1
838.11 | BRICK ENDWALL FOR SINGLE AND DOUBLE PIPE CULVERTS NOTE 1
15" THRU 48" 90’ SKEW NOTE 1
838.14 | BRICK ENDWALL FOR SINGLE AND DOUBLE PIPE CULVERTS 17"X31” NOTE 1
THRU 717"X47" 90" SKEW NOTE 1
838.15 | BRICK "L” ENDWALL FOR SINGLE PIPE CULVERTS 15" THRU 48" PIPE NOTE 1
838.16 | BRICK "L” ENDWALL FOR SINGLE PIPE CULVERTS 17"X13"” THRU NOTE 1
71"X47" PIPE _ARCH NOTE 1
838.17 | BRICK ENDWALL FOR SINGLE AND DOUBLE PIPE CULVERTS 40"X31” NOTE 1
THRU 66"X51" PIPE_ARCH 90’'SKEW NOTE 1
838.18 | BRICK ENDWALL FOR SINGLE PIPE CULVERTS 40”X31" THRU NOTE 1
66"X51" PIPE ARCH 90’ SKEW NOTE 1
838.20 | BRICK ENDWALL FOR OUTFALL 4", 6” AND 8" PIPE NOTE 1
838.21 | REINFORCED CONCRETE ENDWALL FOR SINGLE 54" PIPE 90’ SKEW NOTE 1; SEE CLDS 20.17 FOR SPLASH PAD
838.22 | REINFORCED CONCRETE ENDWALL FOR DOUBLE & TRIPLE 54" PIPE 90’ SKEW NOTE 1; SEE CLDS 20.17 FOR SPLASH PAD
838.27 | REINFORCED CONCRETE ENDWALL FOR SINGLE 60" PIPE 90" SKEW NOTE 1; SEE CLDS 20.17 FOR SPLASH PAD
838.28 | REINFORCED CONCRETE ENDWALL FOR DOUBLE & TRIPLE 60" PIPE 90" SKEW NOTE 1; SEE CLDS 20.17 FOR SPLASH PAD
838.33 | REINFORCED CONCRETE ENDWALL FOR SINGLE 66" PIPE 90’ SKEW NOTE 1; SEE CLDS 20.17 FOR SPLASH PAD
838.34 | REINFORCED CONCRETE ENDWALL FOR DOUBLE & TRIPLE 66" PIPE 90° SKEW NOTE 1; SEE CLDS 20.17 FOR SPLASH PAD
838.39 | REINFORCED CONCRETE ENDWALL FOR SINGLE 72" PIPE 90" SKEW NOTE 1; SEE CLDS 20.17 FOR SPLASH PAD
838.40 | REINFORCED CONCRETE ENDWALL FOR DOUBLE & TRIPLE 72" PIPE 90’ SKEW NOTE 1; SEE CLDS 20.17 FOR SPLASH PAD
Y YOO Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YO Y Y Y Y Y Y Y Y Y YO Y Y Y Y Y YO Y Y Y Y Y YY)
I_revised note OTE 1: FOR ALL STRUCTURES — ALL CONCRETE USED FOR DRAINAGE STRUCTURES SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3600 PSI AT 28
AYS. THIS REQUIREMENT SHALL BE PROVIDED REGARDLESS OF ANY LESSER COMPRESSIVE STRENGTH SPECIFIED IN THE NORTH CAROLINA DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES.
AN AN AN AN AN A I A AN AIANAIAIA NN AIA AN AN AN AN AN A I A A AN I N AN AN AN I N AN AN AN AN AN AN AN IAIAAIA AN AN AN AN I N AN AN
(q'» CITY OF CHARLOTTE NCDOT STANDARDS
LAND DEVELOPMENT STANDARDS| APPROVED FOR USE IN THE CITY OF CHARLOTTE s
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ AND CHARLOTTE ETJ 20.00A |24/
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DWG SHEET TITLE SPECIAL REQUIREMENTS AND NOTES
838.45 | NOTES FOR REINFORCED CONCRETE ENDWALL STANDARD DRAWINGS NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD
838.21 THRU 838.40 NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD

838.51 REINFORCED BRICK ENDWALL FOR SINGLE 54" PIPE 90" SKEW NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD
838.52 | REINFORCED BRICK ENDWALL FOR DOUBLE & TRIPLE 54” PIPE 90’SKEW NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD
838.57 | REINFORCED BRICK ENDWALL FOR SINGLE 60” PIPE 90’ SKEW NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD
838.58 | REINFORCED BRICK ENDWALL FOR DOUBLE & TRIPLE 60" PIPE 90’ SKEW NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD
838.63 | REINFORCED BRICK ENDWALL FOR SINGLE 66" PIPE 90’ SKEW NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD
838.64 | REINFORCED BRICK ENDWALL FOR DOUBLE & TRIPLE 66" PIPE 90’ SKEW NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD
838.69 | REINFORCED BRICK ENDWALL FOR SINGLE 72" PIPE 90’ SKEW NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD
838.70 | REINFORCED BRICK ENDWALL FOR DOUBLE & TRIPLE 72" PIPE 90" SKEW NOTE 1 SEE CLDS 20.17 FOR SPLASH PAD

1

838.75 | NOTES FOR REINFORCED BRICK ENDWALL STANDARD DRAWINGS 838.51 THRU 838.70 NOTE
838.80 [ PRECAST CONCRETE ENDWALL FOR SINGLE 12" THRU 72" PIPE 90’ SKEW

SEE CLDS 20.17 FOR SPLASH PAD

updated note, revised

840.00 | CONCRETE BASE PAD FOR DRAINAGE STRUCTURES 200510 849'55
840.01 [ BRICK CATCH BASIN 15" THRU 54” PIPE
840.02 [ CONCRETE CATCH BASIN 12” THRU 54" PIPE /]
840.03 | FRAME. GRATE BASIN 12" THRU 54" PIPE TYPE F_AND G GRATES ARE OPTIONAL WITHIN THE CITY LIMITS / |
840.04 | CONCRETE OPEN THROAT CATCH BASIN 12" THRU 48" PIPE NOTE 1; OPENINGS PERMITTED IN 4 SIDES OUTSIDE OF
MANHOLE RING AND COVER REQUIRED IN TOP SLAB SEE( 840.55
840.05 | BRICK OPEN THROAT CATCH BASIN 15" THRU 48" PIPE NOTE 1; OPENINGS PERMITTED IN 4 SIDES OUTSIDE OFE§STREE|' W?
MANHOLE RING AND COVER REQUIRED IN TOP SLAB SEEr 840.55"
840.14 | CONCRETE DROP INLET 12" THRU 30" PIPE NOTE 1
840.15 | BRICK DROP INLET 12" THRU 30’ PIPE NOTE 1
840.16 | DROP INLET FRAME AND GRATE FOR USE WITH DWGS. 840.14 & 840.15 NOTE 1
840.17 | CONCRETE GRATED DROP INLET TYPE "A” 12" THRU 72" PIPE NOTE 1 2dded
840.18 | CONCRETE GRATED DROP INLET TYPE "B” 12" THRU 36" PIPE NOTE 1
840.19 | CONCRETE GRATED DROP INLET TYPE "D" 12" THRU 36" PIPE NOTE 1 [SRRRRP)
840.20 | FRAMES AND WIDE SLOT FLAT GRATES NOT FOR USE IN PEDESTRIAR/BICYCLE4AREAS
840.22 | FRAMES AND WIDE SLOT SAG GRATES NOT FOR USE IN_PEDESTRIAK/BICYCLEJAREAS

840.24 | FRAMES AND NARROW SLOT SAG GRATES

840.25 | ANCHORAGE FOR FRAMES BRICK OR CONCRETE

840.26 | BRICK GRATED DROP INLET TYPE "A” 12" THRU 72" PIPE
840.27 | BRICK GRATED DROP INLET TYPE "B” 12" THRU 36" PIPE

840.28 | BRICK GRATED DROP INLET TYPE "D” 12” THRU 36” PIPE Added 840.39 - Bicycle
840.29 | FRAMES AND NARROW SLOT FLAT GRATES Safe Steel Frame and
840.30 | DRIVEWAY DROP INLET Grate.

840.39 | BICYCLE SAFE STEEL FRAME AND GRATE &— I

OTE 1: FOR ALL STRUCTURES — ALL CONCRETE USED FOR DRAINAGE STRUCTURES SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3600 PSI AT 28
DAYS. THIS REQUIREMENT SHALL BE PROVIDED REGARDLESS OF ANY LESSER COMPRESSIVE STRENGTH SPECIFIED IN THE NORTH CAROLINA DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES.

evised note

ITI

L CITY OF CHARLOTTE NCDOT STANDARDS
&T» [.anD DEVELOPMENT STANDARDS| APPROVED FOR USE IN THE CITY OF CHARLOTTE

- STD. NO. REV.

\ CHARLOTTE- INCLUDES CHARLOTTE ETJ AND CHARLOTTE ETJ 20.00B| 24/
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S

DWG SHEET TITLE SPECIAL REQUIREMENTS AND NOTES
840.31 | CONCRETE JUNCTION BOX (WITH OPTIONAL MANHOLE) 12” THRU 66" PIPE NOTE 1; OPTIONAL MANHOLE IS REQUIRED
840.32 | BRICK JUNCTION BOX 12" THRU 66" PIPE NOTE 1; OPTIONAL MANHOLE IS REQUIRED
840.34 | TRAFFIC BEARING JUNCTION BOX FOR USE WITH PIPES 42” AND UNDER NOTE 1; OPTIONAL MANHOLE IS REQUIRED; AS MEASURED FROM BOTTOM OF
TOP SLAB —— FOR JUNCTION BOX HEIGHT 0'—4’8" USE 8" THICK WALL,
FROM 4’8" HEIGHT TO 10’ HEIGHT, USE 12" THICK WALL. IF PROPOSED
STRUCTURE EXCEEDS 12°—0" HEIGHT A SPECIAL DESIGN WILL BE REQUIRED
840.35 | TRAFFIC BEARING DROP INLET FOR CAST IRON DOUBLE FRAME AND GRATES
840.36 | TRAFFIC BEARING DROP INLET FOR STEEL (840.37) DOUBLE FRAME AND GRATES | NOT FOR USE IN PEDESTRIAN AREAS
840.37 | STEEL GRATE AND FRAME NOT FOR USE IN PEDESTRIAN AREAS
840.41 | SPRING BOX CONCRETE OR BRICK
WAFFLE WALL IS NOT PERMITTED IN ROADWAY, PLANTING STRIPS,
840.45 | PRECAST DRAINAGE STRUCTURE (SOLID AND WAFFLE WALL) OR MEDIANS. ALL OPENINGS SHALL BE PRE.-CAST
840.46 | TRAFFIC BEARING PRECAST DRAINAGE STRUCTURE
840.51 | BRICK MANHOLE 12" 36" PIPE
840.52 | PRECAST MANHOLE 4’, 5 AND 6’ DIAMETER 12” THRU 48” PIPE IF USED AS A CATCH BASIN SUPPORTING NCDOT 840.03 FRAME, GRATE, AND HOOD — THE FLAT
updated T9eg 540 TOP SLAB ONLY ACCEPTABLE WHEN A 12" VERTICAL RISER CAN BE ACCOMMODATED ON TOP OF
fo correct |Added 84 -5.5 THE STRUCTURE (BETWEEN THE TOP OF FLAT TOP SLAB AND BOTTOM OF FRAME/GRATE)
drawing # [40-53 | PRECAST MANHOLE WITH MASONRY BASE 12" THRU 42" PIPE IF USED AS A CATCH BASIN SUPPORTING NCDOT 840.03 FRAME, GRATE, AND HOOD — THE FLAT
rawing TOP SLAB ONLY ACCEPTABLE WHEN A 12" VERTICAL RISER CAN BE ACCOMMODATED ON TOP OF
reference THE STRUCTURE (BETWEEN THE TOP OF FLAT TOP SLAB AND BOTTOM OF FRAME/GRATE)
40.54 | MANHO AME AND COVER ALL COVERS SHALL BE SUPPLIED WITH A MINIMUM OF TWO AND A MAXIMUM OF SIX
1—INCH DIAMETER VENT HOLES.
t 840.55 | MANHOLE FRAME AND COVER (FLUSH WITH SLAB FOR OPEN THROAT CB) ALL COVERS SHALL BE SUPPLIED WITH A MINIMUM OF TWO AND A MAXIMUM OF SIX
1—INCH DIAMETER VENT HOLES.
_)E 84066 A A A I A A A A A A A A A A A 2D A 3 A 2 A A 3 2 A 3 A 2 A A A 2 A 3 A A A A A 2 A X A A A A A A A A D A D A 2 A A D A A 3 A 2 A A 3 A A 3 A 2 A A A A 3 A X A A 3 A A
P=B20./7 1 EONCRETE AND BRICK PIPE PLUG 4<_ corrected sheet title,
840.72 | PIPE ORI ooo== previously listed as
850.01 | CONCRETE PAVED DITCHES "Concrete Paved Ditches"
852.04 | METHODS FOR PLACEMENT OF DROP INLETS IN GRASSED MEDIAN (USING 1—6" CURB AND GUTITER)
852.05 | MEDIAN CURB FOR CATCH BASIN (FOR USE WITH 1—6" CURB AND GUTIER)
852.06 | METHOD OF PLACEMENT OF DROP INLETS IN CONCRETE ISLANDS
876.01 | RIP RAP IN CHANNELS j i
876.02 | GUIDE FOR RIP RAP AT PIPE OUTLETS < —]Added [
876.03 | DRAINAGE DITCHES WITH CLASS "A” RIP RAP
876.04 | DRAINAGE DITCHES WITH CLASS "B” RIP RAP
< removed 310.01, no
longer valid
(Y] Y Y XY XY Y Y X XX Y XXX Y XY YYXYYXYXYYYXYYXYYYYYXYYYYYYYYYYYYYY
revised note NOTE 1: FOR ALL STRUCTURES — ALL CONCRETE USED FOR DRAINAGE STRUCTURES SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3600 PSI AT 28
DAYS. THIS REQUIREMENT SHALL BE PROVIDED REGARDLESS OF ANY LESSER COMPRESSIVE STRENGTH SPECIFIED IN THE NORTH CAROLINA DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES.
AN
(d)) CITY OF CHARLOTTE NCDOT STANDARDS
LAND DEVELOPMENT STANDARDS| APPROVED FOR USE IN THE CITY OF CHARLOTTE  o—teev
\(HABIM INCLUDES CHARLOTTE ETJ AND CHARLOTTE ETJ 20.00C 2y
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DRAFT

GENERAL NOTES:

1. FOR STREAMS CARRYING 500 ACRES OR
MORE OF SURFACE RUNOFF, THE EASEMENT
REQUIREMENT IS TO BE THE WIDTH OF THE
STREAM FROM TOP OF BANK TO TOP OF
BANK, PLUS (+)10° ON EACH SIDE OF
STREAM. (40’ MINIMUM WIDTH)

2. FOR OPEN CHANNELS THE MINIMUM
EASEMENT MUST CONTAIN THE WIDTH OF
THE STREAM FROM TOP OF BANK TO TOP
BANK.

3. WIDER EASEMENT WIDTHS MAY BE REQUIRED
FOR PIPE DEPTHS GREATER THAN TEN
| FEET.

[Added notes 5 and 6

4. PIPE SYSTEMS AND OPEN CHANNELS ON
PRIVATE PROPERTY SHALL BE PLACED IN A
STORM DRAINAGE EASEMENT.

PIPE SYSTEMS SHALL TYPICALLY BE PLACED
ALONG THE CENTERLINE OF THE STORM
DRAINAGE EASEMENT

WHERE DUAL PIPES ARE PROPOSED, % OF
THE STANDARD WIDTH FOR THE RESPECTIVE
PIPE SIZE SHALL BE OFFSET FROM THE

CENTERLINE OF EACH BARREL.

Easement Requirements for

Open Storm Drainage Channels
Area in Acreage Easement Requirement
0-45 ac. 20’
45-120 ac. 30’
120-500 ac. 40’
\_ 500 ac.+ see note )

Easement Requirements for Storm Drain Pipe

( Pipe Size Easement Requirement\
15" 15’
18" 15’
24" 15°
30" 20’
36" 20’
42" 25’
48" 25’
\_ 54"+ 30'MIN (VARIES) )

NOT TO SCALE

e CITY OF CHARLOTTE
LAND DEVELOPMENT STANDARDS

INCLUDES CHARLOTTE ETJ

kCHARIﬁ]TE.

REQUIREMENTS FOR STORM DRAIN PIPES

MINIMUM DRAINAGE EASEMENT

STD. NO. REV.

AND OPEN CHANNELS

20.30

2%
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Q
~
WIRE SCREENING AROUND INTERNAL WATER STORAGE e~ CLEANOUTS OF 6—INCH
ALL OUTLET OPENINGS. g SOLID PVC OR
S DOUBLE—WALL HDPE
NOTES: S sSOD (REQUIRED FOR FIRST L(EI_)[} MUST BE PROVIDED FOR
275 PLANTING YEAR) o EVERY 50 LF OF
1. ALL BIORETENTION SHALL HAVE 19 p v S UNDERDRAIN
A MINIMUM 20 FOOT ACCESS Lo, g9
EASEMENT CONNECTING TO A §a
DEDICATED PUBLIC RIGHT OF <1:<— < CLEANOUT
WAY. ACCESS ROAD SHALL 5 TO EXTEND A MIN.
HAVE MIN. 12’ STABILIZED PCCE PCCE P PCCE PCCE PCCE N PCCE OF 6” ABOVE TOP
WIDTH, MAX. LONG. GRADE OF — Py A ae—— S S — SURFACE OF MULCH

15%, MAX. CROSS—SLOPE 5%. v \v LAYER.
.4 Vv Vv Vv
2. ALL DRAINAGE AREAS TO A 8 v oo 3
BIORETENTION  FACILITY ARE TO & vV Q
BE STABILIZED PRIOR TO v.ov v
INSTALLATION OF AMENDED v.ov.ow

WATER—TIGHT,
VANDAL—PROOF CAP

SOILS, MULCH OR PLANTINGS. v

PCCE:
300d

3. AMENDED SOIL WILL ONLY BE
PERMITTED WITH A VALID SOIL v
ANALYSIS REPORT. T v

4. INSTALL WIRE SCREENING
AROUND ALL OUTLET OPENINGS
TO PREVENT LOSS OF MULCH. o

PCKE-
€
€
€

 TRIPLE—SHREDDED
F HARDWOOD MULCH,

. PLANTING PLAN REQUIREMENTS:
A. SODDED BIORETENTION

CELLS ONLY: PecE PecE { UNIFORMLY PLACED 2—4"
USE NON—CLUMPING DEEP DEEP
ROOTED SPECIES OUTLET PIPE K\
VEGETATION OTHER THAN NS
SOD: & POST CONSTRUCTION
QSE%N% YFE&NSTIS(E BLAN o CONTROLS EASEMENT (PCCE)
PRETREATMENT AND ,
SHOULD ACHIEVE MIN. OF ENERGY DISSIPATION E%ESKFFSEF FROM SLOPE
75% OF PLANT COVERAGE. (TYP. FOR ALL
MAX COVERAGE WITH TREE
OR SHRUB CANOPY IS Egggg,ﬂg’fw FLOW
50%.
NOT TO SCALE
) e o T BIORETENTION PLAN
I [1AND DEVELOPMENT STANDARDS e
QIHAR[BT]E INCLUDES CHARLOTTE ETJ 21.00 24)
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DRAFT

GOTES:
1.

ALL BIORETENTION FACILITIES SHALL HAVE
A MINIMUM 20 FOOT ACCESS EASEMENT
CONNECTING TO A DEDICATED PUBLIC
RIGHT OF WAY. ACCESS ROAD SHALL
HAVE MIN. 12’ STABILIZED WIDTH, MAX.
LONG. GRADE OF 15%, MAX.
CROSS—SLOPE 5%.

2. ALL DRAINAGE AREAS TO A BIORETENTION
FACILITY ARE TO BE STABILIZED PRIOR
TO INSTALLATION OF AMENDED SOILS,
MULCH OR PLANTINGS.

3. AMENDED SOIL WILL ONLY BE PERMITTED
WITH A VALID SOIL ANALYSIS REPORT. NO
AMENDED SOIL SHALL BE ALLOWED ON
THE SIDE SLOPES.

4. INSTALL WIRE SCREENING AROUND ALL
OUTLET OPENINGS TO PREVENT LOSS OF
MULCH.

5. PVC UNDERDRAIN PIPE SHOULD HAVE
3/8" PERFORATIONS SPACED AT 6"
CENTERS, MIN. 4 HOLES PER ROW. MAX
SPACING OF UNDERDRAIN PIPE IS 10
FEET ON CENTER. HDPE SHALL ADHERE
TO AASHTO M252 SPECS.

6. UNDERDRAIN CLEANOUTS SHOULD EXTEND
A MIN. OF 6” ABOVE TOP SURFACE OF
MULCH LAYER.

7. ONLY SMALL MATURING TREES ARE
ALLOWED TO BE PLANTED IN THE
AMENDED_SOILS.

8. THE MINIMUM DEPTH OF THE MEDIA
DEPENDS ON THE DESIGN OF THE CELL
AS FOLLOWS:
A. ALL CELLS WITH TREES AND
SHRUBS: 36 INCHES
B. CELLS WITHOUT TREES AND
SHRUBS:
e WITH NO INTERNAL WATER
STORAGE: 24 INCHES
e WITH INTERNAL WATER
STORAGE: 30 INCHES

. MEDIA SPECIFICATION — HOMOGENEOUS
SOIL MIX ENGINEERED MEDIA BLEND WITH
APPROXIMATE VOLUMES OF:

A) 75—-85% MEDIUM TO COARSE
WASHED SAND (ASTM C33, AASHTO
M 6/M 80, ASTM C330, AASHTO
M195, OR THE EQUIVALENT);

B) 8—15% FINES (SILT AND CLAY);
AND

C) 5—10% ORGANIC MATTER (SUCH AS
PINE BARK FINES).

T TeTeTTTTeTT T T T T Ty
©

ASPHALT PAVEMENT
OR OTHER STRUCTURAL
COMPONENTS

OPTIONAL 2"—-3" STONE WITH FILTER
FABRIC AROUND BOTTOM AND SIDES
(RECOMMENDED ADJACENT TO PAVEMENT
1" MIN WIDTH, 1’ MIN DEPTH)

TRIPLE-SHREDDED
HARDWOOD

OVERFLOW OUTLET COVERED

WITH WIRE MESH MULCH,
PLACED 2—4"
DEEP

SOD ON SIDE-SLOPES

MAXIMUM PONDING DEPTHS
ABOVE PLANTED SURFACE:
12" — WATER QUALITY DESIGN VOLUME

18" — PEAK ATTENUATION OVERFLOW
OUTLET INVERT ELEV.
24" — PEAK ATTENUATION VOLUME

{ I

41 7- — A.‘A”J /) ! L
N1/ " Vv

N/ P /!

S \ﬁ&q Ay A
NV S INVNUT ?
Ry =K )L ‘ ;

RN, LA L Al e

RN :

N
N
NN
R
L4
N 5%
K
oY

"'\\‘ o, 3 A j
OUTLET PIPE "R 8B
5% MIN SLOPE “M«

2N ‘ .
A

POST
CONSTRUCTION
CONTROLS
EASEMENT 10’
OFFSET FROM
SLOPE BREAK
% R
VR
\Za7 = ’?\ L » NN
Q {\ O G 1-0 KOY b 4 W bt it
N\ 7 & PONDING & R R K™
-3;.‘4!4 \,\\,\\/ MAXIMUM A
GO Y wav
N FILTER MEDIA
:, VEDIA SEE NOTES
8 & 9
RS SURFACE
XK AREA
I
» I NA I
,/.,/y/\//\‘//\ 1’—0” GRAVEL
_ ,:\/,::/,::/::/,\:/,\\/ LAYER AROUND
\\//\\//\\/// _! UNDERDRAIN
A

TOP OF INTERNAL WATER
STORAGE ZONE SHALL BE SET

AT MINIMUM 18" BELOW THE
PLANTING SURFACE

6” DIAMETER PERFORATED
UNDERDRAIN PIPE. PVC OR
HDPE (PER AASHTO M252)

SECTION A=A

UNDERDRAIN GRAVEL BED
(#57 WASHED STONE) WITH
NON—WOVEN FILTER FABRIC
AROUND TOP, BOTTOM AND
SIDES, TYP.

NOT TO SCALE

> CITY OF CHARLOTTE
LAND DEVELOPMENT STANDARDS

INCLUDES CHARLOTTE ETJ

BIORETENTION CROSS—SECTION

STD. NO.

REV.

21.01

24/
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[DRAFT]/

s

ZONE 5 & 6
ZONE 4 ZONE5 &6

T

|REMOVE

. PLANTING ZONES AND PLANT SELECTION PER THE BMP DESIGN MANUADNCHAPTER 6 &
APPENDICES.

2. ALL PLANTINGS SHALL BE LOCAL NATIVE SPECIES.
3. IRRIGATION MAY BE PROVIDED FOR INITIAL ESTABLISHMENT AND DRY SEASONS.
4. ONLY SMALL MATURING TREES ARE ALLOWED TO BE PLANTED IN THE AMENDED SOILS.

O SCALE
7
C CITY OF CHARLOTTE BIORETENTION \
m LAND DEVELOPMENT STANDARDS PLANTING PLAN ST
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ BMP FIG. 4.1.4 21.02 | 5)
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INFLO!

GROUT STRUCTURE

Z

=<

N

X
) E@ss

ORIFICE |
PLATE

"| WEIR

a

INIMUM

SECTIQN/X —X INVERT TO

MANHOLE FRAME &
COVER NCDOT STD
840.54

FRAME & COVER
MAY BE ADJUSTED
IN ACCORDANCE

| DRAINAGE = WITH NCDOT STD
i-:| STRUCTURE - 840.25

‘| sTEPS NCDOT-___ ] * ’

«| STD 840.60 -

=

/SEE INSET W 4

1.

2.

NOTES:

. WEIR IS TO BE POURED—-IN—PLACE

. NOT ACCEPTABLE FOR USE IN STREET

1/4" x 3 1/4" STAINLES
STEEL CONCRETE SCRE)
(ONE PER CORNER

WEIR PLATE SEALER
STRUCTURE W,
HYDRAULIC

BYPASS
STRUCTURE WALL

/16" PLATE
STEEL WER
PLATE

INSET "A”

ALL CONCRETE SHALL BE 3600 PSI.
ALL JOINTS ARE TO BE SEALED WATER
TIGHT.

CONCRETE.

REFER TO NCDOT STANDARD DRAWINGS
FOR BOX CONSTRUCTION.

GHT OF WAY WITHOUT CDOT/NCDOT

Q}M LOTTE.

LAND DEVELOPMENT STANDARDS
INCLUDES CHARLOTTE ETJ

BOTTOM TO MATCH ELEVATION DROP
INVERTS SECTION Z—7
BYPASS INVERT
SCALE
° v CITY OF CHARLOTTE

FLOW SPLITTER STRUCTURE

BMP FIG. 4.1.11

N

STD. NO. | REV.

21.04 y
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P VY V¥ VY 8

/ MAINTAIN 10’ \
R MAINTAIN MIN. 10’ SETBACK FROM -
NECESSARY —4 PROPERTY LINE TO OUTSIDE TOE “ VEGETATED SIDE 4
NS OF SLOPE OF EMBANKMENT - Sopts: - D
. P THE DAM STRUCTURE <
15-20% Fgﬁﬁk SS(E)MTOPR(?UPT%T[T)E MAX. 3:1 e _— - 1} INCLUDING FRONT <
POOL VOLUME TOE OF EMBANKMENT SLOPE PRO"ERTLE/ 2\ éugAmﬁENT SLOPES j
EMBANKMENT (SEE NOTE 3) pcCl R A
_—* e W IR SR 4
STRIRE A e TIRT AR TURF GRASS; TREES )
2:1 SLOPE OK BELOW — RS 2 S S o AND WOODY SHRUBS )
PERMANENT POOL ELEV. > Z AT \ NOT ALLOWED )
VN LM, WinASi Ni3 .
POST CONSTRUCTION ROk &a YA
CONTROLS EASEMENT BRI WL
(PCCE) 0 >
: \ PROVIDE SEEPAGE
— o . CONTROL
T i Sl \  Somer me
Yo 3
\_— REINFORCED
~—OUTLET RISER CONCRETE PIPE
| W/HOOD OR \ (RCP) REQUIRED
COMMON TRASH RACK FOR OUTLET PIPE.
| OPEN \ NO HDPE OR
SPACE QUTLET CONTROL - G| __oe0e(y " CMP PERMITTED.
AS STRUCTURE SHALL BE 4 P 048"
NEEDED LOCATED TO AVOID . S OUTLET
SHORT CIRCUITING F T2
\ (TYP.) §‘;% PROTECTION
~ o - VEGETATED SHELF: PP \

MAINTENANCE \
DRAIN

VALVE \

CONNECT- (ON—LINE)

i Q"
removed maintenance TRt _ _
sign ~\PE%IC AN e @ ! @
~ 38 ; B 3 ~ L - P . < ‘j“‘; \
S S "‘.,..«. A
/pﬁi

NOTES:

EMERGENCY
1. 4—6 INCH LAYER OF AMENDED SOIL IS RECCOMMENDED ON LITTORAL SHELF SPILLWAY MUST BE
AREA WHERE PLANTINGS ARE REQUIRED (SEE SOIL PARAMETERS IN BMP VEGETATED SHELF LINED AND
DESIGN MANUAL) PLANTINGS: STABILIZED TO
MINIMUM OF 3 RESIST EROSION
DIVERSE HERBACEOUS 10" MINIMUM
2. PROVIDE 20 ACCESS EASEMENT TO CONNECT WETPOND EASEMENT TO o s ~. - NATIVE SPECIES; EENGTH)
DEDICATED RIGHT OF WAY. ACCESS ROAD SHALL HAVE MIN. 12’ STABILIZED EASEMENT MINIMUM OF 50 OPTIONAL: OUTLET
WIDTH, MAX. LONG. GRADE OF 15%, MAX. CROSS—SLOPE 5%. (PCCE) PLANTS LF;ER 200 SF S-I-ERBEIS-LIJ(;?I\FE#AAYS
3. DEMONSTRATION OF APPROPRIATE SAFETY FACTORS AGAINST FAILURE THROUGH SoERER Y N LIEU
GEOTECHNICAL ANALYSIS BY A LICENSED PROFESSIONAL ENGINEER SHALL BE P |_ AN \/| EV\/ OF EMERGENCY
. SPILLWAY OVER
REQUIRED FOR EMBANKMENT SLOPES STEEPER THAN 3:1. SPILLY
4.  WATER—TIGHT SEAL MUST BE PROVIDED BETWEEN ALL RISER AND PIPE JOINT
CONNECTIONS.
(q'» CITY OF CHARLOTTE WETPOND PLAN
LAND DEVELOPMENT STANDARDS —
\CHABLOTTE. INCLUDES CHARLOTTE ETJ 21.05 Zy
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DRAFT

POST CONSTRUCTION
CONTROLS EASEMENT
10’ OFFSET FROM

RIP RAP BERM AND

OUTLET STRUCTURE WITH

TRASH RACK. 6" MIN.

FREEBOARD FROM TEMP.

POOL ELEV.

VEGETATED SIDE

SLOPES: THE DAM

STRUCTURE INCLUDING

FRONT AND BACK
EMBANKMENT SLOPES
SHALL BE PLANTED
WITH NON-CLUMPING
TURF GRASS; TREES

AND WOODY SHRUBS

SLOPE BREAK WER CLASS B RIP NOT ALLOWED
RAP 15" MIN. DEPTH: INVERTED WATER
EAR EVENT QUALITY ORIFICE
—— - EAK STAGE LOCATED THIS SIDE
SEE DETALL 21.08 \
EN .. .
b = 6" MIN. FREEBOARD
FEs or R TEMPORARY POOL\ \ ]
HEADWALL\')"‘?I v : SR
PERMANENT POOL
EEICUELD e A—
INLET PIPE

ENERGY DISSIPATOR

NOTES:

SEDIMENT FOREBAY:
MIN. 30" DEEP; 15—20% OF
PERMANENT POOL VOLUME;
FOREBAY ENTRANCE SHALL BE
DEEPER THAN THE FOREBAY EXIT

6’ SHEL

2:1 SLOPE STABILIZED
TO POND BOTTOM

MIN. SEDIMENT
STORAGE
DEPTH OF 6”

MAIN POND:

PAD

AVG. DEPTH
3-8 FT.

1. 4-6 INCH LAYER OF AMENDED SOIL IS RECCOMMENDED ON LITTORAL SHELF
AREA WHERE PLANTINGS ARE REQUIRED (SEE SOIL PARAMETERS IN SCM DESIGN

MANUAL)

2. PROVIDE 20 ACCESS EASEMENT TO CONNECT WETPOND EASEMENT TO DEDICATED

RIGHT OF WAY. ACCESS ROAD SHALL HAVE MIN. 12’ STABILIZED WIDTH, MAX.
LONG. GRADE OF 15%, MAX. CROSS—SLOPE 5%.

3. DEMONSTRATION OF APPROPRIATE SAFETY FACTORS AGAINST FAILURE THROUGH
GEOTECHNICAL ANALYSIS BY A LICENSED PROFESSIONAL ENGINEER SHALL BE

REQUIRED FOR EMBANKMENT SLOPES STEEPER THAN 3:1.

4.  WATER-TIGHT SEAL MUST BE PROVIDED BETWEEN ALL RISER AND PIPE JOINT

CONNECTIONS.

FLOTATION

BACK OF OUTLET
STRUCTURE
EQ AT TOE

LOGA
0 m LOPE

DUCTILE IRON MAINTENANCE

DRAIN PIPE WITH SLUICE GATE
OR VALVE. (TYP. ON—LINE WITH
OUTLET AND LOCATE VALVE SO
IT IS ACCESSIBLE VIA THE
OUTLET STRUCTURE)

0.5% SLOPE MIN.

\

MAINTAIN MIN. 10 SETBACK
FROM PROPERTY LINE TO
OUTSIDE TOE OF SLOPE OF
EMBANKMENT.

EMERGENCY SPILLWAY
F USED

POST CONSTRUCTION
CONTROLS EASEMENT
10" OFFSET FROM
SLOPE BREAK

DISSIPATOR
OUTLET
PROTECTION

PROVIDE REINFORCED
SEEPAGE CONCRETE
CONTROL PIPE (RCP)
MEASURES REQUIRED FOR
ON OUTLET PIPE.
OUTLET NO HDPE OR
PIPE CMP
PERMITTED.

NOT TO SCALE

s CITY OF CHARLOTTE
LAND DEVELOPMENT STANDARDS

INCLUDES CHARLOTTE ETJ

<

\CHARLOTTE

WETPOND

PROFILE

STD. NO. REV.

21.06 | 24/
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-

0' FOOT MAINTENANCE ACCESS 20’ MAINTENANCE ACCES
TB% _MAXIMUM LONGITUDINAL SLOPE — S
12° MIN. STABILIZED
MAINTENANCE ROAD BED MAINTENANCE ACCESS ROAD
= 5% MAX. CROSS SLOPE 1" TO 2' ABOVE HIGH WATER ELEVATION

sz HIGH WATER ELEVATION

3:1 STABILIZED SLOPE
10 FOOT LITTORAL SHELF

S 3 PERMANENT POOL ELEVATION

==

SECTION AT MAINTENANCE ROAD ACCEZS AND FOREBAY

3:1 STABILIZED, SLOPE zlo. FOOT MAINTENAND ACCIESS

12° MIN. STABILIZED
MAINTENANCE ROAD BED
5% MAX. CROSS SLOPE

REMOVE

LITTORAL SHEL

SECTION TORMWATER OUTFALL

MAINTENANCE ACCESS ROAD
1" TO 2’ ABOVE HIGH WATER ELEVATION

UTLET STRUCTURE
v HIGH WATER ELEVATION

-~

3:1 STABILIZED SLOPE . 20" MAINTENANCI

12’ MIN. STARLIZED
MAINTENA ROAD BED
5% M ROSS SLOPE

3:1 STABILIZED SLOPE
ya

SECTION AT OUTLET STRUCTURE

NOT TO SCALE

@ CITY OF CHARLOTTE WETPOND
IAND DEVELOPMENT STANDARDS CROSS SECTIONS TR
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ BMP FIG. 4.2.3 21.0712)
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DRAFT

-

NO JKEES ON
NI BANKMENT

NOTES:

1. PLANTINGS ZONES AND PLANT SELECTION
PER THE BMP DESIGN MANUAL, CHAPTER 6
& APPENDICES.

2. ALL PLANTINGS SHALL BE LOCAL NATIVE
SPECIES.

3. IRRIGATION MAY BE PROVIDED FOR INITIAL
ESTABLISHMENT AND DRY SEASONS.

PLAN VIEW

NOT TO SCALE

3 2 1 3,2 1 2 3,4, SEED

N

ZONES: 5/6

Ne

[
el Dl Ve T T T T T

~

AMETE=ETETETEISIE
POND CROSS SECTION
o NOT TO SCALE
e CITY OF CHARLOTTE WETPOND
@ LAND DEVELOPMENT STANDARDS PLANTING PLAN R —
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ BMP FIG. 4.2.5 21.09 {18/
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DRAFT

NOTES:

THE PH, COMPACTION, AND
OTHER ATTRIBUTES OF THE
FIRST 12" DEPTH OF SOIL
SHALL BE ADJUSTED IF
NECESSARY TO PROMOTE PLAN
ESTABLISHMENT AND GROWTH.
(SEE SOIL PARAMETERS IN
SCM DESIGN MANUAL)

2. PROVIDE 20’ ACCESS
EASEMENT TO CONNECT
WETLAND EASEMENT TO
DEDICATED RIGHT OF WAY.

3. ALL WETLANDS SHALL HAVE A
MINIMUM 20 FOOT ACCESS
EASEMENT CONNECTING TO A
DEDICATED PUBLIC RIGHT OF
WAY. ACCESS ROAD SHALL
HAVE MIN. 12’ STABILIZED
WIDTH, MAX. LONG. GRADE OF
15%, MAX. CROSS—SLOPE 5%.

3. DEMONSTRATION OF
APPROPRIATE SAFETY FACTORS
AGAINST FAILURE THROUGH
GEOTECHNICAL ANALYSIS BY A
LICENSED PROFESSIONAL
ENGINEER SHALL BE REQUIRED
FOR EMBANKMENT SLOPES
STEEPER THAN 3:1.

4. WATER-TIGHT SEAL MUST BE
PROVIDED BETWEEN ALL RISER
AND PIPE JOINT CONNECTIONS.

MAXIMUM TEMPORARY POOL LIMIT

FOREBAY:
10—15% OF

20" ACCESS EASEMENT
TO PUBLIC R/W

PLAN VIEW

NOT TO SCALE

Y,

3:1 SLOPE

@

POST CONSTRUCTION
[CONTROLS EASEMENT
&

TEMPORARY INUNDATION ZONE:
30—45% OF WETLAND SURFACE AREA
PLANTING OPTIONS:

—50 HERBACEQUS PLANTS PER 200 SF

—8 SHR PER 200 SF

UBS

35—45% OF WETLAND
PLANTING PLAN:
50 HERBACEOUS PLANTS PER 200 SF

Q
P—RISER W/ HOOD
OR TRASH RACK

N

MAINTAIN MIN. 10’
SETBACK FROM
PROPERTY LINE TO
OUTSIDE TOE OF SLOPE
OF EMBANKMENT.

EMERGENCY
SPILLWAY

REVERSE PIPE OR
INVERTED ORIFICE

STABLE
OUTFALL

MAINTENANCE DRAIN
VALVE (TYP. ONLINE WITH
OUTLET PIPE)

PROVIDE SEEPAGE CONTROL MEASURES
ON OUTLET PIPE

REINFORCED CONCRETE PIPE (RCP)
REQUIRED FOR OUTLET PIPE. NO
HDPE OR CMP PERMITTED.

VIDE THROUGHOUT

QL STRUCTURE

NOT TO SCALE

e CITY OF CHARLOTTE

\\S?iAJ{[IYFTTL

LAND DEVELOPMENT STANDARDS
INCLUDES CHARLOTTE ETJ

WETLAND PLAN

(_STD. NO. REV.

21.10

24)
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DRAFT

EMERGENCY
SPILLWAY IF
USED

All notes added for consistency
with SCM Manual

~N

TEMPORARY INUDATION ZONE:
DRAW DOWN BETWEEN 2-5 DAYg;
WETLAND MAY TEMPORARILY POND
PEAK ATTENUATION VOLUME AT

POST CONSTRUCTION

CONTROLS EASEMENT
10’ OFFSET FROM
SLOPE BREAK

YEAR LEVE

DEPTH EXCEEDING 157

DEPTH = 0-15" ABOVE
PERMANENT POOL ELEV.

MAINTAIN MIN. 10" SETBACK
FROM PROPERTY LINE TO
OUTSIDE TOE OF SLOPE OF

YEAR LEVEL

i<
(e}
O
)
N
>

™~
i

FOREBAY:
MIN 24—40" DEEP

SEDIMENT STORAGE

SHALLOW WATER ZONE:

DEPTH 0—-9” BELOW
NOTES: PERMANENT POOL

1. THE PH, COMPACTION, AND OTHER ATTRIBUTES OF THE FIRST 12~
DEPTH OF SOIL SHALL BE ADJUSTED IF NECESSARY TO PROMOTE

PLAN ESTABLISHMENT AND GROWTH. (SEE SOIL PARAMETERS IN SCM
DESIGN MANUAL)

2. DEMONSTRATION OF APPROPRIATE SAFETY FACTORS AGAINST FAILURE
THROUGH GEOTECHNICAL ANALYSIS BY A LICENSED PROFESSIONAL
ENGINEER SHALL BE REQUIRED FOR EMBANKMENT SLOPES STEEPER
THAN 3:1.

3. WATER-TIGHT SEAL MUST BE PROVIDED BETWEEN ALL RISER AND
PIPE JOINT CONNECTIONS.

CR, LEVEL _

EMBANKMENT.

PERMANENT POST CONSTRUCTION
WO. LEVEL POOL CONTROLS EASEMENT

Av4 Qy LEVEL _ [ 10’ OFFSET FROM

......... SLOPE BREAK &
== —| = RIP RAP APRON

18”

'R
3%

| ] [—— A
| — —| | R,

& —F
SEDIMENT'-"—.III [T=y

NON—FOREBAY

DEEP POOL:

EPTH MIN. 18" BELOW
PERMANENT POOL

SEEPAGE CONTROL

REINFORCED CONCRETE PIPE
(RCP) REQUIRED FOR OUTLET
PIPE. NO HDPE OR CMP
PERMITTED.

DUCTILE IRON MAINTENANCE DRAIN PIPE
WITH SLUICE GATE OR VALVE. (TYP.
ON—LINE WITH OUTLET AND LOCATE
VALVE SO [T IS ACCESSIBLE VIA THE
OUTLET STRUCTURE)

0.5% SLOPE MIN.

REVERSE PIPE
OR PVC ELBOW
WATER QUALITY ORIFICE

PROFILE

NOT TO SCALE

NOT TO SCALE

STABLE
QUTFALL

EY) AND
MEASURES ON OUTLET PIPE

o CITY OF CHARLOTTE
&I |1AND DEVELOPMENT STANDARDS WETLAND PROFILE e
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ 21.11]24)
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A

/ 20' FOOT MAINTENANCE AQCESS 20" MAINTENANCE ACCESS|
15% MAXIMUM LONGITUDINANSLOPE: !
12" MIN. STABILIZED

MAINTENANCE ROAD BED —MAINTENANCE ACCESS ROAD
. CROSS SLOPE 1" TO 2’ ABOVE HIGH WATER ELEVATION

HIGH WATER ELEVATION

3:1 STABILIZED SLOPE
10 FOOT LITTORAL SHELF

i A JSERMANENT POOL ELEVATION

W’WWWMW

Remove

SECTION

3:1 STABILIZED SLOPE
2|0' FOOT MAINTENANCE ACCIESS

TS 12’ MIN. STABILIZED
—————— MAINTENANCE ROAD BED
5% MAX. CROSS SLOPE

6" MINIMUM FREEBORRD ALONG MAINPENANCE ROAD

w HIGH WATER ELEVATION

10" LITTORAL SHELI

SECTION AT STORMWANR OUTFALL

MAINTENANCE ACCESS ROAD

| 20" MAINTENANCE ACCESS TO 2' ABOVE HIGH WATER ELEVATION

hi¢ 12" MIN. STABILIZED
FITE === [y MAINTENANCE ROAD BED

5% MAX. CROSS SLOPE UTLET STRUCTURE
:), S 3:1 STABILIZED SLOPE "

IGH WATER ELEVATION

3:1 STABILIZED SLOPE

PERMANENT POOL ELEVATION

SECTION AT OUTLET STRUCTURE

NOT TO SCALE

o CITY OF CHARLOTTE WETLAND
T2 |LAND DEVELOPMENT STANDARDS CROSS SECTIONS E—

CHARLOTTE. INCLUDES CHARLOTTE ETJ BMP FIG. 4.3.5 21.12 |2 )
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1. PLANTINGS ZONES AND PLANT SELECTION
PER THE BMP DESIGN MANUAL, CHAPTER 6
& APPENDICES.

2. ALL PLANTINGS SHALL BE LOCAL NATIVE
SPECIES.

3. IRRIGATION MAY BE PROVIDED FOR INITIAL
ESTABLISHMENT AND DRY SEASONS.

NOTES

1 2321 2 12 32 1 2 3 SEED MIX

|

PROFILE

NOT TO SCALE

HIGH MARSH

LOW MQRSH

\
Y,

3:1 SLOPE

SEED MIX
NO TREES ON
EMBANKMENT

OPEN WATER/MICROPOOL
(WATER DEPTH BETWEEN 18" AND 727)

(LESS THAN 6" WATER DEPTH)

(WATER DRPTH BETWEEN 6" AND 18")

PLAN VB

NOT TO SCALE

NOT TO SCALE

m LAND DEVELOPMENT STANDARDS PLANTING PLAN ST NG TRV
\ (HARLOTTE. INCLUDES CHARLOTTE ETJ 21.14 |18/

CITY OF CHARLOTTE

WETLAND
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REMOVE
eL7IE
PCCE- PCCE: PCCE- N\ — PCCE PCC /—pc
N4 6 v N \1/\\\1/ \?/ 5 v v v }\C‘é\
o ' ) ) ) \‘I ) 4 ) ) ) ) ) = ) ) ) 4\| \
SEw v~ {ZONE 3 AND/OR s% o ——ovt v N E I
NI ‘ - - —— Z_MAXIMUM_EFFECTIVE SLOPE - - — §
wljﬁva‘w \v.w.w w.w.)y/"‘
PCCE PCCE: PCCE: PCCE:
NOTES
1. APTER 6 & APPENDICES.
2.
IRRIGATION MAY BE PROVIDED FOR INITIAL ESTABLISHMENT AND DRY SEASONS.
TO SCALE
«» CITY OF CHARLOTTE ENHANCED GRASS SWALE \
LAND DEVELOPMENT STANDARDS PLANTING PLAN TN T REY
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ BMP FIG. 4.4.3 21.15 |2 )
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20" POST CONSTRUCTION

NOTES:

1. ALL ENHANCED GRASS SWALES SHALI 3

OF WAY. ACCESS ROAD
STABILIZED WIDTH, MA!
MAX. CROSS-SLOP

.12
NG. GRADE OF 15%,

30" PERMEABLE SOIL
(SEE DESIGN MANUAL)

6” FREEBOARS

T 10 YEAR STORM

L
Y/ _WATER QUALITY. STORM = ==
y |m=g£mlzm="-—'="
===

VEGETATION MAINTAINED TO

VARIES — MAXIMUM 100 CONTROLS EASEMENT 20' MAINTENANCE
B (PCCE) ACCESS TO PUBLIC
CHECK DAM CENTERED ON SWALE
(SEE DETAIL) A
R —
PCCE:- PCCE- PCCE- PICCE. PCCE: PCCE: PCCE PCCE:
v % \4 v N4 v % N4 v N4 v % N4 v N4 v % N4 N4 v '\‘U
g v A A N A N A A N A N A N A N N A (()3
&) FLOW FLOW FLOW
o7 N2 N2 N2 N2 N2 N A\ v OV N2 v O N 3
2% MAXIMUM EFFECTIVE SLOPE 2% MAXIMUM EFFECTIVE SLOPE
v v N2 4 v v v v 4 v v v v v v v ~7 v v v v
Vv Vv v v v Vv v v Vv v Vv v v UR::! v Vv v v Vv /)
L . L . L . L L L . L L | L L L L L L A L Or)b
300d 300d 300d o 300d REI\?IEVIE ana 1l 300d 300 300d /300d >
RIP RAP APRON /
PI_AN \ (10 YR STORM)
PRETREATMENT AREA
CLEANOUT RISER WITH CAP
== =i === == =111 7
m=m ==N=N=m=n=m === = =N
DISCHARGE TO STORM SYSTEM PROFILE
2" MINIMUM
BOTTOM WIDTH

WATER QUALITY STORM

VARIES, HEIGHT
TO BE DESIGNED
TO MAINTAIN
EFFECTIVE SLOPE

6" WASHED STONE GRAVEL\ ; 36" HEIGHT LESS THAN 2%
\‘ _. FILTER FABRIC Stk o org
" UNDERDRAIN PERFORATED PIPE FOREBA ERM DErAlL
SECTION A—A
NOT TO NRALE
o CITY OF CHARLOTTE

T2 |LAND DEVELOPMENT STANDARDS ENHANCED G BFﬁpAHSG 84 4 SS WALE DETAILS __

\ CHARLOTTE. INCLUDES CHARLOTTE ETJ o 21.16| 5
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1.

L VARIES — MAXIMUM 100’

20’ POST

PCCE~

7 WATER QUALIT]

RIS T
e L S s i e ] v

— CONSTRUCTION
CONTROLS
EASEMENT
(PCCE)
CHECK DAM (SEE DEII'\AIL) CEQLI/E&I;Z\IEIJ_:LON
PCCENG PCCE PCCE PCCE PCCH PCCE
A N v Vv Vv v Vv v N q,// <
ELOW
REMOVE Y oox W v

STD.

7&% PCCE-
FOREBAY BERM
(SEE DETAIL) /

RIP RAP APRON

2' MINIMUM
BOTTOM WIDTH

\/ 10 YEAR STORM

FINUTTLE

1
6" FREE BOARD 43a

a0 =T =111 =10
E===EEERED

SECTION A—=A

CONNECT GRASS SWALE EASEMENT TO A DEDICATED
PUBLIC RIGHT OF WAY WITH A 20—FOOT ACCESS

e o
=0 =0 i1 4 s o T T

oS | S =ilT=1

=mE|||EI\|E'|ITm -
n="-

=1
=l =|“—=‘

VEGETATION
MAINTAINED TO
3"—6" HEIGHT

=]

== == SIEN SIS == L=
T SRR LN

METE
LT

== ===
I N RS

7 WATER QUALITY STORM

VARIES, HEIGHT
TO BE DESIGNED
TO MAINTAIN
EFFECTIVE SLOPE
LESS THAN 2%

CHECK D
FOREBAY B
DETAIL

EASEMENT.
LE
N
: CITY OF CHARLOTTE
GRASS CHANNEL
QT2 |LAND DEVELOPMENT STANDARDS o LA ——
\ (CHARLOTTE. INCLUDES CHARLOTTE ETJ 21.17 |3 )
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b A-a
8 \PCCE PCCE PCCE- PCCE- PCCE PCCE-
\ . . - . . . . . v . . e
g v VN,V v v 5 v v v v 1 1
B W — =
& +ZONE 3 AND(OR SEED MIX — "0 o o v 7&% v g
8 2% MAXIMUM EFFECTIVE SLOPE IMUM EFFECTIVE SLOPE = /o
PCCE- PCCE- \\PCCE PCCE- PCCE PCCE PCCE- PCCE
REMOVE

5 47 3 N\ ,4,5, 6

d

2’ MINIMUM

N

BOTTOM WIDTH
AXIMUM SUOPE

10 YEAR STORM

b” FREE BOARD

/ . WATER_QUALITY STORM

I
== rn\I” =1

rm\xhv;‘ =MEm=m=n=n="
=l=n===n= —”]—I:m‘fjﬂ‘:lﬁj”_”l—”’

SECTION A—

m:m—m_m_ul:m_

VEGETATION MAINTAINED
TO 3"-6" HEIGHT

A

NOT TO SCALE

"m_r‘:mm,ug-ﬂ,,_

_JHI_IT'_

TO SCALE

(d» CITY OF CHARLOTTE GRASS CHANNEL
LAND DEVELOPMENT STANDARDS PLANTING PLAN SO NO_ [ REV.
\CHARIDTTE INCLUDES CHARLOTTE ETJ BMP FIG. 4.5.3 21.18 y
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POST CONSTRUCTION /
/ﬁCONTROLS EASEMENT
<
PCCE PCCE PCCE PCCE

GRASS CHANNEL

PCC%
PCCE
N7 Ny o1 v N ~
AR | overrLow A o9 row
§<— N\ v % D o dJ
D~ g
" v v b §>\C N2 v /ﬁ
X e
PSCE-

FOREBAY BERM

ONE OR MORE OBSERVATION WELLS MUST BE

PCCE PCCE. PCCE. PCCEN INSTALLED IN EACH INFILTRATION SYSTEM. IF
THE SUBGRADE IS TERRACED, THERE SHALL BE
ONE WELL PER TERRACE
PLAN
" OBSERVATION WELL
NGTT0 SCALE 2" PEA GRAVEL LAYER
NOTES. FILTER FABRIC WATER QUALITY VOLUME
- OVERFLOW BERM
RUNOFF FILTERS THROUGH GRASS
1. CONNECT INFILTRATION TRENCH EASEMENT TO A GEOTEXTILE BUFFER STRIP (20’ MINIMUM)
DEDICATED PUBLIC RIGHT OF WAY WITH A FILTER FABRIC y
20—FOOT ACCESS EASEMENT. o RS
LINE THE SIDES AND TOP OF THE TRENCH WITH PRSI TR DR R
AN APPROPRIATE GEOTEXTILE FILTER FABRIC L5 DT
THAT PREVENTS SOIL PIPING BUT HAS GREATER |<—>| SAND FILTER 6" DEEP
PERMEABILITY THAN THE PARENT SOIL. THE TOP 50ST CONSTRUCTION (OR FILTER FABRIC EQUIVALENT)
LAYER OF THE FILTER FABRIC IS SPACED 2-6
INCHES FROM THE TOP OF THE SYSTEM AND CONTROLS EASEMENT  E
SERVES TO PREVENT SEDIMENT FROM PASSING 10" OFFSET FROM removed note re: min.
INTO THE STONE AGGREGATE. SLOPE BREAK infiltration rate of 0.5 in/hr
SECTION A—A
NOT TO SCALE
NOT TO SCALE
<D CITY OF CRARLOTAE INFILTRATION TRENCH
\\1/4 LAND DEVELOPMENT STANDARDS I e N 2T
\ CHARLOTTE. INCLUDES CHARLOTTE ETJ 21.19 |24)
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NQIES:
1. MAXWUM SLOPE 2% FOR
FILTER S(RIP AND 5% FOR °
BUFFER SR RESIDENTIAL LOT
2. 5 ACRE MAXIMUNNQRAINAGE 150 FEET MAX $ IMPERVIOUS PARKING
AREA. '
CUTOFF BERM - 75 FEET MAX.
3. ALL FILTER/BUFFER STRIPS
SHALL HAVE A MINIMUM 20 ‘
FOOT ACCESS EASEMENT A AR N Attt et et et s -
CONNECTING TO A e L ™
DEDICATED PUBLIC RIGHT ’
OF WAY. ACCESS ROAD
S v \ N N
SHALL HAVE MIN. 12’ ~'STONE CURTAIN 1
STABILIZED WIDTH, MAX.
LONG. GRADE OF 15%, MAX. .
CROSS—SLOPE 5%. . i
s
%
STONE CURTAIN 6"X12" PEA GRAVEL PER
ASTM D—448, SIZE #6 (1/8-3/8")
WRAPPED WITH FILTER FABRIC.
IMPERVIOUS PARKING
L L . oW UNIFORM GRADE GRASS FILTER
T T = u—ﬁﬂuT_mE NSNENI= III!IIII=|I":'|_=||I_|H:||I T_ﬂ-ll‘ﬂl—m—i__ il v =T~
== \L\H:HI— IH: |||=" =SNENE m= m