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Engineering Standards and Procedures Manual  

The Town of Oakboro’s Engineering Standards and Procedures Manual (ESAPM) is provided as a 
resource that will assist in ensuring compliance with all Town requirements related to proposed land 
development activities.  

It is the Town’s goal that the ESAPM present clear and concise technical requirements, policies, and 
procedures while providing the guidance and details necessary for an effective and efficient process.  

The ESAPM is intended as a supplement to the Town’s Zoning Ordinance and Subdivision 
Ordinance. County, State, and Federal agencies may also have additional requirements not provided 
for or referenced within this manual. This manual does not relieve the design professional of the 
responsibility to correctly incorporate the provided information. It is the Town’s Engineer’s 
responsibility to provide technical adequacy of the design using engineering judgment, experience, 
and sufficient knowledge in providing all related design elements.  

The Town Engineer shall be responsible for incorporating revisions as deemed appropriate based 
on a continual review of the ESAPM. The ESAPM is available for on-line viewing on the Town of 
Oakboro’s website www.oakboro.com  

Where discrepancies exist between this manual and any adopted Town Ordinance, the Ordinance 
shall govern. The latest revision of the "NCDOT Standard Specifications for Roads and Structures" 
and the "NCDOT Design Manual" shall apply to all roadway, storm drainage and utility 
construction unless otherwise specified herein this manual.  

This manual was created to capture most, but not all, scenarios related to development within the 
Town of Oakboro. The Town’s Engineer reserves the right to enforce standards not included within 
this manual, which uphold the Town’s initiative to maintain a safe environment for its citizens.  

 

I. Administrative Procedures 

A. Introduction 

Processes and procedures for various plan review and development standards are 
discussed in this section. Each section provides information on the process, standard, or 
the plan review agency to contact regarding that process. 

B. Application 

An application for plan review is required. For plan review applications, contact the Town of 
Oakboro at 704-485-3351 or oakboro.com.   

C. Engineering Plan Review Checklist 

http://www.oakboro.com/
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The engineering plan review checklist is a detailed list of the items to be reviewed by the Town 
Engineering or designee. The plans must include, at a minimum, the information described in the 
Town’s Subdivision Ordinance and/or other applicable ordinances. A copy of the engineering plan 
review checklist is included in Appendix 10. Fees - per the Fee Schedule adopted in the annual 
budget ordinance.  

D. Fees   

Per the adopted Fee Schedule. 

    E. Driveway Permits 

Town Driveway Permit 
A Town Driveway Permit is required for all new or proposed modifications to connections to  
Town streets except an individual single family residence. A copy of the Town Driveway 
Permit Application is in the Appendix. The Town fee for a driveway permit is $200. If a 
property owner is proposing to do work within Town maintained right-of-way, an 
Encroachment Permit may be required.  Contact the Town Engineer to confirm if a permit 
is needed. 

Note: Two signed original copies of the driveway permit application along with two sets of 
plans are required for submission to the Town. A separate encroachment permit is not needed 
if a driveway permit has been obtained. 

NCDOT Driveway Permit 
When accesses and/or driveways to North Carolina Department of Transportation 
(NCDOT) maintained facilities are proposed or are proposed to be modified, contact the 
NCDOT. Forms are available on the web at http://www.ncdot.gov/. The Town will review 
the NCDOT driveway permit applications for accesses proposed within the Town of 
Oakboro. 

 F. Encroachment Permits 

The Town requires that an encroachment permit be obtained when construction activity, 
including installation of temporary or permanent structures, is proposed under, on, or over 
property in which the Town has property rights. Permanent structures include, but are not 
limited to driveway curb-cuts, small wireless facilities, tele-communications switch gear, 
batteries and other appurtenances, mail boxes and others.  Temporary structures include but 
are not limited to planters, tables, chairs, sandwich signs and others.   Property rights include 
but are not limited to street rights of way, utility easements, or other Town-owned property. 
An Encroachment Permit is required regardless of any other approvals (excluding a driveway 
permit), such as building permits. 
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Encroachment Permit applications are processed through the Town Engineer.  A copy of the 
Town Encroachment Agreement is included in the Appendix.  
 

G. PE Certification Process for Subdivisions and Streets 

The Town requires that all streets proposed to be taken over by the Town for maintenance 
be reviewed, inspected, and certified by a licensed professional engineer registered in the 
state of North Carolina for adequate construction.  A pre-construction meeting with the 
Town Engineer is required. 

Review of street construction by the certifying Engineer is required throughout the 
construction process. PE Certification is required for all developments in which the first 
submittal of the Town sketch plan or construction plans (if no sketch plan was submitted) 
occurred after the adoption of this manual on February 15, 2021.  A copy of the PE 
Certification requirements is included in the Appendix. 

During construction until such time as the streets are accepted by the Town, the Town 
Engineer shall conduct weekly Quality Assurance inspections.  The owner of the 
development shall reimburse the Town for QA inspection costs.  

All sketch plans and construction plans submitted to the Town for subdivision approval must 
have the following statement on the cover sheet of the plan set: 

The Town of Oakboro requires that all streets proposed to be taken over by the Town for 
maintenance be reviewed, inspected, and certified by a licensed professional engineer 
registered in the state of North Carolina for adequate construction. Review of street 
construction by the certifying Engineer is required throughout the construction process. 
Refer to the Town of Oakboro’s Engineering Standards and Procedures Manual for 
additional information including the required certification form. 

H. Performance Guarantees 

The following list contains information regarding performance guarantees including minimum 
amounts, duration, and security type. 

1. Release of the final subdivision plat or zoning permit for a site plan 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 Town, or a performance guarantee has been posted and all required documents 
are received in their entirety and acknowledged by the Town. 

2. Performance guarantees may be in the form of a: a) Surety bond issued by any company 
authorized to do business in North Carolina; or b) Letter of Credit issued by any 
financial institution licensed to do business in North Carolina; or c) Other form of 
guarantee that provides equivalent security.  



 

Engineering Standards and Procedures Manual  10  
 

3. The type of performance guarantee may be selected by the subdivider or developer. The 
developer has the option to post one type of performance guarantee is lieu of multiple 
bonds, letters of credit, or other equivalent security, for all development matters related 
to the same project requiring performance guarantees.  

4. Performance guarantees shall be posted for a minimum of one year, unless the 
developer determines that he scope of work for the required improvements necessitates 
a longer duration.  In the case of a bonded obligation, the completion date will be set 
one year from the date the bond is issued, unless the developer determines that the scope 
of work for the required improvements necessitates a longer duration. 

5. Timing. The Town may require the performance guarantee to be posted either at the 
time the plat is recorded or at a time subsequent to plat recordation.  For site plans , the 
performance guarantee shall be posted after the final Town inspection, but before the 
final zoning permit is issued.  

6. Coverage. The performance guarantee shall only be used for completion of the required 
improvements and not for repairs or maintenance after completion. 

7. Extension.  A developer shall demonstrate reasonable, good-faith progress toward 
completion of the improvements that are secured by the performance guarantee or any 
extension.  If the improvements are not completed to the specifications of the Town, 
and the current performance guarantee is likely to expire prior to completion of the 
required improvements, the performance guarantee may be extended or a new 
performance guarantee issued for an additional period necessary to complete the 
required improvements.  If a new performance guarantee is issued the amount shall be 
determined by the procedure in sub-section 6 below and shall include the total cost of 
all uncompleted improvements.    

8. Amount.   The amount of the performance guarantee shall not exceed one hundred 
twenty five per cent (125%) of the reasonably estimated cost of completion at the time 
the performance bond is issued.  The Town may determine the amount of the 
performance guarantee or use a cost estimate determined by the developer.  The 
reasonably estimated cost of completion shall include one hundred per cent (100%) of 
the costs for labor and materials necessary for completion of the required 
improvements.  Where applicable the costs shall be based on unit pricing.  The 
additional twenty five per cent (25%) includes inflation and all costs of administration.  
The amount of extension of any performance guarantee shall be determined according 
to the procedures for determining the initial guarantee and shall not exceed one hundred 
twenty five per cent (125%) of the reasonably estimated cost of completion of the 
remaining incomplete improvements still outstanding at the time the extension is 
obtained.  

9. Release.  The performance guarantee shall be returned or released, as appropriate, in a 
timely manner upon the acknowledgement by the local government that the 
improvement for which the performance guarantee was required are complete.  The 
Town shall return letters of credit or escrowed funds upon completion of the required 
improvements to its specifications, or upon acceptance of the required improvements, 
if the improvement are subject to acceptance by the Town.  When required 
improvements that are secured by a bond are completed to the Town’s specifications, 
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or accepted by the Town, the Town shall timely provide written acknowledgement that 
the required improvements have been completed. 

10. Exclusion.  Performance guarantees for erosion control and/or stormwater control 
measures are not subject to this section.  
 

I. Final Inspection 

A final inspection of all streets and other infrastructure to be turned over to the Town for 
Maintenance must be inspected by the Town or the Town’s designated inspector.  Contact the 
Town Engineer for scheduling of final inspections. 

J. Street Maintenance Acceptance 

When a phase/map of a subdivision reaches 90% occupancy, the phase/map will be considered 
eligible for acceptance by the Town. The Town will not accept streets stubbed out without a cul-
de-sac. The procedures for requesting a final inspection are as follows: 

1. Submit an executed “Request for Final Inspection Form”, along with a “PE Certification for 
Subdivisions and Streets” form. (refer to Appendix). 

2. A representative from the Town’s Engineer will proceed with the Final Inspection. 

3. Necessary repairs will be marked in the field, and indicated on a punchlist, which shall be valid 
for a period of ninety days. 

4. When the necessary repairs have been completed, the Town should be contacted to verify the 
repairs have been completed.  When all repairs have been approved by the Town Engineer, the 
final one and one half in. (1.5”) lift of asphalt surface course shall be placed. 

5. When all conditions have been met, the developer may proceed following the Town of Oakboro 
Road Acceptance Policy. 

The road acceptance policy includes streets, curbs, gutters, storm water drains and sewers, water lines 
and sanitary sewers and all items located within the right-of- way.  A copy of the Road Acceptance 
Policy and application form are found in the Appendix.  
 
 

II. Design Criteria 

A. Introduction 

The following sections present minimum design criteria for the design of public streets, 
storm drainage, street lighting, street and roadway signage for traffic regulation and street 
identification, and landscaping. 
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B. Road Design 
For use in designing Residential and Retail/Mixed-Use Public Streets  

Posted Speed Limit  25  30  35  40  45  
Stopping Sight Distance* (feet)  155  225  285  350  415  

Intersection Sight Distance - Left-Turn Movement  
From Stop*and ** (feet)  280  365  425  485  545  

Intersection Sight Distance - Right-Turn From  
Stop*and ** (feet)  240  315  370  420  475  

Minimum Horizontal Radius (Normal Crown) (feet)  200  430  675  980  1470  

Minimum K value for Crest Vertical Curves  11  24  37  56  81  

Minimum K value for Sag Vertical Curves  25  43  58  75  94  

Maximum Longitudinal Grade   10 percent   

Maximum Longitudinal Grade within 125 feet of 
intersection (measured from intersecting street 
nearest edge of pavement of travel way)  

 
5 percent  

 

Intersection Angle Range   75 to 105 degrees   
* Values will need to be adjusted for grades of more than +/- 3 percent 
** Values to be adjusted for streets with more than two total lanes; measurements to be taken 
14.5’ from travel lane  

Lower posted speed limits may be permitted by the Town’s Engineer on a case by case basis.  

Provisions of adequate stopping sight distance may require use of larger K values than the 
minimums listed above. The Town of Oakboro reserves the right to prescribe more 
stringent sight distance standards and/or means to achieve adequate sight distance than 
those listed above. Recordation of sight distance easements may be required on plats prior 
to approval.  

The minimum distance between two horizontal curves is 50 feet. Longer distances may be needed 
based on the specifics of the roadway design.  
Minimum curb and right-of-way radius measured from face of curb (when intersecting streets have 
different classification, use the more restrictive):  

• Residential Local Street – 20 feet 
• Residential Local Street to Residential Alley – 10 feet 
• Residential Collector – 25 feet 
• Retail/Mixed-Use Local – 25 feet 
• Retail/Mixed-Use Collector – 25 feet 
• Industrial Local and Collector – 35 feet 

For minimum intersection separation, refer to block length minimums in the Subdivision 
Ordinance. NCDOT shall determine minimum lengths / separation along thoroughfares, 
at signalized intersections, or at intersections that may become signalized in the future 
on a case-by- case basis.  
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Design criteria for arterial streets shall be established jointly by the Town Engineer and 
the NCDOT 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.  

Intersection corner easements – A minimum 35 x 35 foot triangular maintenance easement 
(measured along right-of-way lines) shall be provided at each intersection corner where any 
street type intersects a collector or thoroughfare. A minimum 15 x 15 foot triangular 
maintenance easement (measured along right-of-way lines) shall be provided at each 
intersection corner where two local streets intersect. An additional 10 x 70 foot triangular 
maintenance easement shall be provided at intersections connecting to NCDOT maintained 
roadways (measured along right-of-way lines). Driveways (no formal right-of-way) to serve 
a single project may be required to provide triangular maintenance easements as determined 
on a case by case basis. Other triangular maintenance easements or sight distance 
requirements may be required by the NCDOT or the Town at all intersections. Conveyance 
to the Town shall be indicated on the final plat. 

Sidewalks and Driveways  

1. Planting strips adjacent to sidewalk shall be graded to one quarter inch per foot (min.) up to 
one and one quarter in. (1.25”) /foot (max.), except where excessive natural grades make this 
requirement impractical.  In such cases, the Town Engineer may authorize a suitable grade. 

2. Sidewalk widths shall be a minimum of five feet unless otherwise specified. 

3. Accessible ramps are required where sidewalks intersect curbing at any street intersection and 
curbed driveway connections.  Truncated domes shall be black in color.   

Roundabouts  

Refer to the Manual on Uniform Traffic Control Devices (MUTCD) for roundabout 
signage and pavement markings.  
 

C. Storm Drainage 

1. In addition to this manual, all storm drainage design shall conform to the standards and 
specifications as provided in the Charlotte-Mecklenburg Storm Water Design Manual, and 
NCDOT Standards Specifications for Roads and Structures. If conflicts occur, the more restrictive 
standard shall govern.  

2. Reinforced concrete pipe may be used in all storm drain applications. Pipe shall be manufactured 
by an NCDOT approved facility.  High Density Polyethylene Pipe (HDPE) may be substituted 
for pipe diameters of 48 inches or less as approved by the Town Engineer. Culverts 60 inches in 
diameter or greater may be Corrugated Aluminized Metal Pipe (CAMP) or aluminum with a 
minimum 14 gauge metal subject to approval of the Town Engineer. 

3. The minimum cover for all pipes is two feet measured from the final surface. Special applications 
for less than two feet of cover will be reviewed and approved by the Town Engineer individually. 
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The maximum cover for storm drainage pipes shall at a minimum comply with the requirements 
of the NCDOT Roadway Design Manual, Part I, Section 5, and “Drainage Design”. Storm pipe 
design that exceeds these criteria may be approved at the discretion of the Town Engineer. 

4. All storm drain structures over three feet six inches in height must have steps in accordance with 
standard details set forth in this manual. 

5. All graded creek banks and slopes shall be at a maximum of two feet horizontal to one foot vertical 
(2:1) and not to exceed ten feet without terracing or the slopes shall be designed by a Professional 
Geotechnical Engineer and approved by the Town Engineer on a case by case basis. 

6. Adequate storm drainage shall be provided throughout the development by means of storm 
drainage pipes or properly graded channels. All pipes shall be of adequate size and capacity, as 
approved by the Town Engineer, to carry all storm water in its drainage area. 

7. In accordance with the Town Subdivision Ordinance, the Town Engineer or duly authorized 
designee shall review the drainage plan for compliance with the standards contained in the current 
edition of the The Town of Oakboro Engineering Standards and Procedures Manual and the 
Charlotte Mecklenburg Storm Water Design Manual and all other relevant and appropriate 
standards established by the Town Engineer.  

8. 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 to six 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. 

9. All Storm Drainage Easements must extend down stream of flared end sections to an appropriate 
property line or buffer. Overlapping of storm drainage easements shall be approved by the Town 
Engineer on a case by case basis. 

10. Storm Drainage Easements  shall be provided for all storm drainage pipes and shown on site plans, 
construction plans and plats with widths specified in detail 314.1. The following note shall be 
placed on all grading plans and plats; "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 flow or system maintenance are also prohibited. Conveyance 
to Town shall be indicated on the final plat.\ 

11. Storm Drainage Easements  shall be provided for all storm drainage pipes and shown on site plans, 
construction plans and plats with widths specified in detail 314.1. The following note shall be 
placed on all grading plans and plats; "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 flow or system maintenance are also prohibited. Conveyance 
to Town shall be indicated on the final plat. 
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12. 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. 

D. Utilities 

1. Avoid placement of sewer manholes in gutter pans, the crown of the road, wheel paths, wheelchair 
ramps, and over stormwater lines. 

2. Avoid placement of water lines under roadway pavement. 

3. Water valves shall not be placed in curbing. 

4. Water pipe shall be PVC C-900, SDR 14 or Ductile Iron Class 50 as needed. 

5. Gravity sewer pipe shall be SDR-35; Force Main sewer pipe shall be PVC C-900, SDR 14 

6. Meter box shall be ¾ plastic W/CIR. 

7. Meter setter shall be Mueller H1404-2A, 5/8x3/4 with/Check Valve. 

Mueller H14222 setter end connection 

Mueller H 14227 setter end connection 

8. Water service tubing shall be ¾ PE plastic service tubing. 

9. Saddles or service taps shall be Mueller DR2S W/CC threads, stainless steel straps. 

10. Fire Hydrant shall be Mueller A421 W3’6” bury. 

11. Gate valves shall be Mueller A2362-8/ 2”. 

12. Substitutes require prior approval from engineer. 

13. Utility placement should be comprised of gas on the outer limits of the right of way followed by 
electric, water, cable and phone to 2 feet behind the back of the curb and gutter.  Sewer should 
be placed in the center of the road.   

E. Signage 

All regulatory, warning, and guide roadway signage shall be consistent with the Manual on Uniform 
Traffic Control Devices (MUTCD), the North Carolina Supplement to the MUTCD or as specified in 
this manual. All street name markers are also to be designed in accordance with 700 series standard 
drawings. All street name markers shall be nine inch tall extruded aluminum blades and utilize high 
intensity white prismatic reflective sheeting. 
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F. Cluster Box Units (CBU’s) 

Install per USPS standards. Mail cluster box units shall be placed outside of the line of sight 
(determined by intersection sight distance measurements), sight distance triangles and intersection 
corner easements. They shall not be placed between the subdivision entrance and its first street 
intersection. It is best to avoid placing CBU’s on the main entrance road to a subdivision, however, 
special cases may apply. 

When locating CBU’s near on-street parking, do not place units directly adjacent to the on-street 
parking.  CBU’s shall be behind the sidewalk in such cases. 

When placing CBU’s within the green zone (planting strip), units shall be oriented 
perpendicular to the street. 
Access easements shall be required for all CBU’s located outside of the right-of-way and/or common 
open space. 

The ultimate goal in determining locations for mail cluster box units is to avoid placing the CBU in 
any way which encourages driving on the wrong side of the street and/or hinders handicap 
accessibility. 

 

III. Specifications and Special Provisions 

A. General Notes 

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

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

2. All backfill material 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. 

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

4. Compaction requirements shall be attained by the use of mechanical compaction methods. 
Each six inch layer of backfill shall be placed loose and thoroughly compacted into place. 

5. ALL concrete used in the public right-of-way for streets, curb and gutter, sidewalks and 
drainage structures, etc. shall have a minimum compressive strength of 3600 PSI at 28 days. 



 

Engineering Standards and Procedures Manual  17  
 

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. 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 Town.  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. 

6. Concrete or asphalt shall not be placed until the air temperature measured at the location of 
the paving operation is at 35 degrees Fahrenheit and rising by 10:00 a.m. Concrete or paving 
operations should be suspended when the air temperature is 40 degrees Fahrenheit 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 for Roads and Structures when the air temperature is at or below 35 degrees 
Fahrenheit and the concrete has not obtained an age of 72 hours. 

7. Trees must meet Guidelines for Planting within Highway Right of Way, NCDOT.        

8. Handrail shall be installed by a certified welder. 

       Grading  

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

2. Fill embankments shall be constructed in accordance with section 235 of the North Carolina 
Department of Transportation Standard Specifications for Roads and Structures and placed in 
successive lifts not to exceed more than six 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 right-of-way.  Each successive six 
inch layer shall be thoroughly compacted by the sheepsfoot tamping roller, 10-ton power 
roller, pneumatic-tired roller, or other methods approved by the Town Engineer. 
Embankments over and around all pipe culverts shall be of select material, placed and 
thoroughly tamped and compacted as directed by the Town Engineer or his representative. 

Roadway Base  

1. All roadways shall be constructed with a base course as detailed on the applicable Town of 
Oakboro Standard Detail Drawing. 

2. The material for the aggregate base course (ABC) shall be in conformance with Section 520 
– Aggregate Base Course of the North Carolina Department of Transportation Standard 
Specifications for Roads and Structures. 
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3. An asphalt concrete base course, as detailed on the Standard Detail Drawing may be 
substituted in lieu of an aggregate base course and shall be in accordance with all applicable 
articles of the North Carolina Department of Transportation Standard Specifications for 
Roads and Structures. 

4. Asphalt concrete base course (ACBC) shall be used for widening strips less than five feet in 
width. 

Roadway Intermediate and Surface Course  

1. Plant mixed asphalt shall conform in all respects to Section 610 of the NCDOT Standard 
Specifications for Roads and Structures. 

2. The final one and one half inch (1.5”) of asphalt surface course for residential subdivision 
and/or site-planned streets shall be withheld until a minimum 90 percent of the development is 
occupied (occupied means a certificate of occupancy has been issued) (All documentation to 
be provided by the developer and approved by the Town Engineer or designee). All 
deficiencies shall be repaired prior to application of the final one and one half (1.5”)lift of 
asphalt surface course. 

3. The Town Engineer shall be given at least a 48-hour notification to inspect and approve repairs 
prior to application of the final layer of asphalt.  All deficiency repairs are to be monitored and 
accepted by the Town Engineer or designee.  

4. The Town Engineer shall be notified prior to using recycled plant mixes. 

5. Failure to meet any of the requirements of this manual may result in the delay or prevention of 
street acceptance by the Town of Oakboro or NCDOT. 

Sidewalks and Driveways  

1. Sidewalks shall be constructed with concrete having a minimum compressive strength of not 
less than 3600 P.S.I. concrete.  The sidewalk shall be at least six inches thick where sidewalk 
crosses a driveway and at least four inches thick in all other locations. The subgrade shall be 
compacted to 95 percent 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 
feet and expansion joints at intervals of not more than 45 feet. The sidewalk shall have a 
lateral or cross slope of one-quarter inch per foot. 

2. Planting strip adjacent to sidewalk shall be graded to ¼ inch per foot (min.) up to 1 ¼ inch 
per foot maximum, except where excessive natural grades make this requirement impractical. 
In such cases, the Town Engineer may authorize a suitable grade. 

3. Sidewalk widths shall be a minimum of five feet unless otherwise specified. 

4. Approval of sidewalk construction plans must be obtained as part of the plan review process. 
A recorded permanent public sidewalk easement is required for all sidewalk located outside 
public right-of-way; the width of the easement shall be specified by the Town.  The sidewalk 
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easement must be recorded with the Stanly County Register of Deeds prior to issuance of a 
certificate of occupancy for the corresponding building(s). 

5. Accessible ramps are required where sidewalks intersect curbing at all street intersections 
and curbed driveway connections. 

6. All sidewalks shall comply with the standards of the U.S. Code - Americans with Disabilities 
Act and any N.C. applicable statues and regulations. 

B. 100 Series Drawings – Miscellaneous Concrete Infrastructure 

Drawings in this series include details for curb and gutter, sidewalks, driveways, accessible ramps, 
culvert crossings, and street tapers. The following list provides information in addition to that 
included in the standard drawings in this series. 

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

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

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

poured with a machine. 

C. 200 Series Drawings – Street Sections 

Drawings in this series include details for street typical sections including pavement design, cul-de- 
sacs, parallel parking space location/layout, alleys, and hammerheads. 

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

2. All subgrades shall be compacted to 100% of the maximum density obtainable with the 
Standard Proctor Test to a depth of twelve (12) inches, and a density of 95% Standard Proctor 
for depths greater than twelve (12) inches. All tests shall be performed by developer at no cost 
to the Town. 

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

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

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

7. Sweeping of the stone base and/or application of a tack coat may be required near intersections. 
These requirements will be established by the Town/NCDOT Inspector based on field 
conditions. 

8. 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 Fahrenheit. 
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. 

9. Roadside ditches shall conform to NCDOT standards unless otherwise specified by the Town 
along Town maintained roads. 

D. 300 Series Drawings – Storm Drainage 

Drawings in this series include NCDOT standards approved for use, catch basins, wingwalls, riprap 
aprons, flared end section pipe, riprap plunge pools, trench drains, paved ditches, subdrains, 
overlapping of easements, minimum drainage easements, and grading at drop inlets. The following 
list provides information in addition to that included in the standard drawings in this series. 

1. All concrete shall be at least 3600 PSI. Prior approval from the Town Engineer shall be 
obtained in order to use pre-cast storm drainage structures in any street right-of-way. 

2. Concrete pipe used within the street right-of-way shall be a minimum of Class III Reinforced 
Concrete Pipe, with a minimum diameter of fifteen inches (eighteen inches minimum on cross 
drain culverts). Installation of Class IV or higher concrete pipe shall be identified on the As-
Built Plan and the Town Inspector shall be given documentation and notification of this 
information prior to construction. 

3. Concrete mortar joints shall be used for joining all concrete pipes. The pipe shall be clean and 
moist when mortar is applied. The lower portions of the bell or groove shall be filled with 
mortar sufficient to bring the inner surface flush and even when the next joint is fitted into 
place. The remainder of the joint shall then be filled with mortar and a bead or ring of mortar 
formed around the outside of the joint. The application of mortar may be delayed until fill is 
completed when the pipe is larger than thirty inches. 

4. Performed joint sealer, which conforms to AASHTO specification M-198 for Type B flexible 
plastic gaskets, may be used in lieu of the mortar joining method. 

5. Under no circumstances shall water be permitted to rise in un-backfilled trenches after the pipe 
has been placed. 
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High Density Polyethylene Pipe (HDPE)  

1. All trenches in the street right-of-way shall be backfilled with suitable material immediately 
after the pipe is laid. The fill around all pipes shall be placed in layers not to exceed six inches 
and each layer shall be compacted thoroughly. 

2. Any installation within the maintenance limits of the Town is subject to the approval of the 
Town Engineer. 

3. The product used shall be corrugated exterior/smooth interior pipe (Type S), conforming to the 
requirements of AASHTO Specification M294 (latest edition) for Corrugated Polyethylene 
Pipe. 

4. Bell and spigot joints shall be required on all pipes inside the right-of-way. Bells shall cover at 
least two full corrugations on each section of pipe. The bell and spigot joint shall have an “O” 
ring rubber 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. 

5. All HDPE pipe installed must be inspected and approved by the Town's Inspector prior to any 
backfill being placed. The Town Engineer or his designee must be present during the 
backfilling operation. 
 

6. Backfill material used to install HDPE pipe within the street right-of-way shall be Select 
Material, Class II-IV, as defined by Section 1016-3 of the North Carolina Department of 
Transportation Standard Specifications for Roads and Structures. Upon submittal of written 
certification of material suitability by a licensed geotechnical engineer, NCDOT Class I Select 
Material may be used. All backfill material shall be approved by the Town inspector prior to 
placement of the material within the Town street right-of-way. 

7. The minimum length of HDPE pipe permitted for use shall be four feet. HDPE flared end 
sections are not allowed. 

8. All HDPE pipe installed shall be third party certified and shall bear the Plastic Pipe Institute’s 
(PPI) certificate sticker. 

Installation of Reinforced Concrete and Corrugated Metal Pipe  

1. 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 shall have no tendency to flow or behave in a plastic manner under the 
tamping blows or proof rolling. 

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

3. Backfilling of trenches shall be accomplished immediately after the pipe is laid. The fill around 
the pipe shall be placed in layers not to exceed eight inches; each layer shall be thoroughly 
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compacted to 95 percent of the maximum density obtainable with the Standard Proctor Test (a 
density of 100 percent Standard Proctor is required for the top eight inches). 

4. Compaction requirements shall be attained by the use of mechanical compaction methods. Each 
layer of backfill shall be placed loose and thoroughly compacted in place. 

E. 400 Series Drawings – RESERVED 
 
 
 
 
 
 
 
 
 

F. 500 Series Drawing – RESERVED 
 
 
 
 
 
 
 
 
 

G. 600 Series Drawings – RESERVED 
 
 
 
 
 
 
 
 
 

H. 700 Series Drawings – Miscellaneous 
 

Drawings in this series include concrete control monuments, handrails, street name signs, end of road 
devices and markers, parking standards, accessible parking signage, roundabout signage, emergency 
vehicle median crossovers, bicycle racks and bicycle lockers. 
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I. Traffic Control 

The contractor shall maintain two-way traffic at all times 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. Refer to the Work Area Traffic Control Handbook (WATCH) for traffic control needs for 
work within the road right-of-way. 

 

References  

1. North Carolina Department of Transportation, most recent edition, Standard Specifications for Roads 
and Structures. 

2. North Carolina Department of Transportation, most recent edition, Roadway Standards Drawings. 

3. City of Charlotte Department of Transportation, most recent edition, Work Area Traffic Control 
Handbook (WATCH). 

4. City of Charlotte Storm Water Services-Mecklenburg County Storm Water Services most recent 
edition, Charlotte-Mecklenburg Storm Water Design Manual. 

5. American Association of State Highway and Transportation Officials most recent edition, A Policy 
on Geometric Design of Highways and Streets. 

6. North Carolina Department of Transportation, Roadway Design Manual, latest edition. 

7. North Carolina Department of Environment and Natural Resources most recent edition, Erosion and 
Sediment Control Planning and Design Manual. 

8. Charlotte-Mecklenburg BMP Design Manual, latest edition. 

9. Mecklenburg County Storm Water Services, most recent edition, Administrative Manual for 
Implementation of the Post-Construction Storm Water Ordinance. 

10. Mecklenburg County Board of County Commissioners, most recent edition, Mecklenburg County Soil 
and Sedimentation Control Ordinance. 

11. Manual of Uniform Traffic Control Devices for Streets and Highways, Federal Highway 
Administration, latest edition.  
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