Appendix N
List of Mitigation Programs
State and Federal Permitting Requirements:
1. Clean Water Act 401/404 permitting with General and Regional Conditions
http://www.johnstonnc.com/files/utils/401-404PermittingCertification.pdf
2. USACE Nationwide Permit 7 – Outfall Construction
https://saw-reg.usace.army.mil/NWP2017/2017NWP07.pdf
3. USACE Nationwide Permit 12 – Linear Infrastructure
https://saw-reg.usace.army.mil/NWP2017/2017NWP12.pdf
4. (B)North Carolina Stream Buffer Mitigation Program Requirements for Protection and
Maintenance of Riparian Buffers: 15A NCAC 02B .0295
http://reports.oah.state.nc.us/ncac/title%2015a%20%20environmental%20quality/chapter%2002%20%20environmental%20management/subchapter%20b/15a%20ncac%2002b%20.0
295.pdf

State and Federal Guidance Documents:
5. North Carolina Wildlife Resources Commission Guidance Memorandum to Address and
Mitigate Secondary and Cumulative Impacts to Aquatic and Terrestrial Wildlife Resources
and Water Quality
https://www.fws.gov/raleigh/pdfs/NCWRC_CSI_Guidelines.pdf

Johnston County Development Requirements and Ordinances:
6. Erosion and Sediment Control: Administered by Johnston County, requirements follow
NCDEQ Stormwater Design Manual
http://www.johnstonnc.com/files/utils/ESCOOrdinance.pdf
7. Stormwater requirements for Johnston County and the Town of Clayton
http://www.johnstonnc.com/files/utils/NPDES.pdf
8. Johnston County Stormwater Design Manual
http://www.johnstonnc.com/files/utils/StormwaterManualComplete.pdf

9. Johnston County Stream Buffer Ordinance
http://www.johnstonnc.com/files/utils/newfiles/BufferOrd.pdf

Town of Clayton Development Requirements and Planning Documents
10. Unified Development Code (UDC): Includes Natural Resource Protection, Watershed
Protection, Stream Buffers, and Subdivision Standards among others
http://library.amlegal.com/nxt/gateway.dll/North%20Carolina/clayton_nc/titlexvla
ndusage/chapter155unifieddevelopmentcode?f=templates$fn=default.htm$3.0$vid
=amlegal:clayton_nc$anc=JD_Chapter155
11. Storm Water Design Manual
https://www.townofclaytonnc.org/uploads/FileLinks/7230f7ebfb6d448fb4afc8cc84
731fa5/CLAYTON_STORMWATER_MANAGEMENT_AND_DESIGN___DRAFT.pdf
12. Flood Damage Prevention Ordinance and Amendment to Approve 2018 Mapping
https://townofclaytonnc.civicweb.net/document/28218/Ordinance%202018-0602.pdf?handle=DC4A31A8B6C94228846F517160904F46
13. General Design Guidelines: Guidelines to Enhance Community Appearance and Protect
Natural Resources
https://www.townofclaytonnc.org/uploads/files/Planning/General%20Design%20G
uidelines%202-20-2006.pdf
14. (a) Comprehensive Plan 2040; (b) Future Land Use Map
a. https://www.townofclaytonnc.org/Planning/growth-plan.aspx
b. https://www.townofclaytonnc.org/uploads/files/Planning/FutureLandUseForTown.pdf
15. Downtown Master Plan
https://www.townofclaytonnc.org/uploads/files/Planning/2010%20Clayton%20Down
town%20Master%20Plan.pdf
16. JCHM/NC 42 West Small Area Plan
https://www.townofclaytonnc.org/uploads/files/Planning/JCMH%20%20SmallAreaPlan.pdf
17. Parks and Recreation Comprehensive Plan Update
https://www.townofclaytonnc.org/uploads/files/Parks%20%26%20Recreation/Park
s%20and%20Rec%20Comprehensive%20Plan%20June%202013.pdf
18. Comprehensive Transportation Plan
https://www.townofclaytonnc.org/uploads/files/Planning/Johnston%20County%20
Comprehensive%20Transportation%20Plan.pdf

19. CAMPO Metropolitan Transportation Plan – Connect 2045
https://nmcdn.io/e186d21f8c7946a19faed23c3da2f0da/8bfec28a290449a7b10e
b1fee3a0e264/files/2045-Joint-MTP-v2-Full-Report-01-16-2019-update.pdf
20. Comprehensive Bicycle Plan
https://www.townofclaytonnc.org/uploads/files/Planning/2006%20Comprehensive
%20Bicycle%20Plan.pdf
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Clean Water Act 401/404 Permitting
Construction, sedimentation and erosion control plans and storm water plans are required by JCPU to show all waters
and wetlands. Any impact to jurisdictional waters and/or wetlands must meet the requirements of the Clean Water Act
(CWA) Section 401 and 404 permitting programs. Due to staffing limitations, the United States Army Corps of Engineers
(Corps) is unable to identify (delineate) the limits of their regulatory authority and strongly recommends that
landowners retain an environmental consultant to identify these areas on their properties, which could then be verified
by the Corps. Identification of aquatic resources facilitates the landowner’s ability to adequately demonstrate the
required avoidance and minimization required by regulations when pursuing permit requests.
Sections 401 and 404 regulate impacts to jurisdictional streams and wetlands by providing a process to ensure that
damage to streams and wetlands is limited to the minimum amount necessary to complete a project.
Section 404
Jurisdictional waters of the United States (including streams, wetlands, and impoundments of waters are regulated by
the Corps and are subject to the rules of Section 404 of the CWA. Minor projects that result in minimal impacts to
waters of the United States may be permitted under one of the 52 Nationwide Permits (NWPs), which is a type of
general permit, issued by the Corps. Each NWP has specific terms and conditions that are relevant to the covered
activities and notification requirements vary by activity type. Additionally, many of the NWPs require Pre-Construction
Notification (PCN) to the Corps prior to the discharge of any dredged or fill material into waters of the United States. The
PCN and supporting documentation is effectively the permit application.
Applicants are advised to thoroughly review the NWP terms and conditions in order to determine the applicability of the
NWP to their project. If an applicant is unclear as to which NWP would be most appropriate for their project, they
should coordinate with the Corps for assistance.
The Corps approves or denies each permit application based on the purpose and need for the project and overall
impacts. If approved, the Corps issues a NWP verification for the impacts specified in the permit application. Once a
complete application is received, the Corps typically has 45 days to issue or deny the verification.
Under Section 404(e) of the Clean Water Act, the Corps can issue general permits to authorize activities that have only
minimal individual and cumulative adverse environmental effects. General permits can be issued for a period of no more
than five years. The Corps issues nationwide permits for a wide variety of activities such as mooring buoys, residential
developments, utility lines, road crossings, mining activities, wetland and stream restoration activities, and commercial
shellfish aquaculture activities. Utility line construction falls under the Nationwide 12 provisions.
Applicants are required to avoid and minimize impacts to the maximum extent practicable and provide adequate
information on impacts to endangered/threatened species and cultural resources, if applicable. The following excerpt
from Section 404(b)(2) of the Clean Water Act describes avoidance and minimization:
“No discharge of dredged or fill material shall be permitted if there is a practicable alternative to the proposed discharge
which would have less adverse impact on the aquatic ecosystem, so long as the alternative does not have other
significant adverse environmental consequences.”

Should a project’s impacts exceed the NWP thresholds, the applicant may request authorization to complete the project
under an Individual Permit (IP). Note that an IP necessitates a much more rigorous review of the proposed project to
include an on- and off-site alternatives analysis and a public notice. Once a complete application is received, the Corps
typically has 120 days to issue a permit decision. Applicants are strongly encouraged to consult with the Corps prior to
submitting an application for an IP.
Section 401
The 401 & Buffer Permitting Branch of the North Carolina Department of Environmental Quality (NC DEQ) is responsible
for implementing the state's waters, wetlands, and riparian buffer regulatory programs and assisting with compliance
and enforcement procedures.
Under Section 401 of CWA, certain impacts also require formal notification to NC DEQ which places the project under
review of the Division of Water Resources (DWR) 401/Wetlands Unit. The DWR reviews the request and approves or
denies a Water Quality Certification for the project. Once a complete application is received, the DWR has 60 days to
issue or deny the Water Quality Certification.
Failure to notify the Corps or DWR for impacts could constitute a violation, which, under the CWA, carries fines up to
$50,000 per day or imprisonment. In areas where endangered species and/or their habitat are identified, impacts could
also constitute a violation of the Endangered Species Act, which also has provisions for fines and imprisonment.
More information on permitting and the rules of the Clean Water Act can be found at the U.S. Army Corps of Engineers
and North Carolina Department of Environmental Quality websites.
US ACE 401/404 Permitting Coordination
https://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/Agency-Coordination/
US ACE Nationwide Permitting (primarily Nationwide 12)
http://saw-reg.usace.army.mil/NWP2017/Summary_Final_2017NWPs_1-2017.pdf
https://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/Permits/2017-Nationwide-Permits/
http://saw-reg.usace.army.mil/NWP2017/2017NWP12.pdf
NC DEQ 401/404 Permitting
https://deq.nc.gov/about/divisions/water-resources/water-quality-permitting/401-buffer-permitting-branch
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Project Name:

Project Location:

(Parcel Number or NC PIN)

Engineer’s Certification (sign and seal)
I hereby certify that all jurisdictional waters and wetlands are accurately identified and shown on the plans and that all
permitting requirements of the sections 401 and 404 of the Clean Water Act have been met.
401/404 Permit enclosed
401/404 Permit Application Under Review, Submitted _________________
401/404 Permit not required under sections 401 and 404 of the Clean Water Act

Type/Printed Name

Signature

Date

NATIONWIDE PERMIT 7
DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS
FINAL NOTICE OF ISSUANCE AND MODIFICATION OF NATIONWIDE PERMITS
FEDERAL REGISTER
AUTHORIZED MARCH 19, 2017
Outfall Structures and Associated Intake Structures. Activities related to the construction
or modification of outfall structures and associated intake structures, where the effluent from
the outfall is authorized, conditionally authorized, or specifically exempted by, or otherwise in
compliance with regulations issued under the National Pollutant Discharge Elimination
System Program (section 402 of the Clean Water Act). The construction of intake structures is
not authorized by this NWP, unless they are directly associated with an authorized outfall
structure.
Notification: The permittee must submit a pre-construction notification to the district engineer
prior to commencing the activity. (See general condition 32.) (Authorities: Sections 10 and 404)
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NATIONWIDE PERMIT GENERAL CONDITIONS
The following General Conditions must be followed in order for any authorization by a NWP to
be valid:
1. Navigation. (a) No activity may cause more than a minimal adverse effect on
navigation.
(b) Any safety lights and signals prescribed by the U.S. Coast Guard, through
regulations or otherwise, must be installed and maintained at the permittee's expense on
authorized facilities in navigable waters of the United States.
(c) The permittee understands and agrees that, if future operations by the United
States require the removal, relocation, or other alteration, of the structure or work herein
authorized, or if, in the opinion of the Secretary of the Army or his authorized representative,
said structure or work shall cause unreasonable obstruction to the free navigation of the
navigable waters, the permittee will be required, upon due notice from the Corps of Engineers,
to remove, relocate, or alter the structural work or obstructions caused thereby, without expense
to the United States. No claim shall be made against the United States on account of any such
removal or alteration.
2. Aquatic Life Movements. No activity may substantially disrupt the necessary life
cycle movements of those species of aquatic life indigenous to the waterbody, including those
species that normally migrate through the area, unless the activity's primary purpose is to
impound water. All permanent and temporary crossings of waterbodies shall be suitably
culverted, bridged, or otherwise designed and constructed to maintain low flows to sustain the
movement of those aquatic species. If a bottomless culvert cannot be used, then the crossing
should be designed and constructed to minimize adverse effects to aquatic life movements.
3. Spawning Areas. Activities in spawning areas during spawning seasons must
be avoided to the maximum extent practicable. Activities that result in the physical
destruction (e.g., through excavation, fill, or downstream smothering by substantial turbidity)
of an important spawning area are not authorized.
4. Migratory Bird Breeding Areas. Activities in waters of the United States that
serve as breeding areas for migratory birds must be avoided to the maximum extent
practicable.
5. Shellfish Beds. No activity may occur in areas of concentrated shellfish
populations, unless the activity is directly related to a shellfish harvesting activity
authorized by NWPs 4 and 48, or is a shellfish seeding or habitat restoration activity
authorized by NWP 27.
6. Suitable Material. No activity may use unsuitable material (e.g., trash, debris,
car bodies, asphalt, etc.). Material used for construction or discharged must be free from toxic
pollutants in toxic amounts (see section 307 of the Clean Water Act).
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7. Water Supply Intakes. No activity may occur in the proximity of a public water
supply intake, except where the activity is for the repair or improvement of public water supply
intake structures or adjacent bank stabilization.
8. Adverse Effects From Impoundments. If the activity creates an impoundment
of water, adverse effects to the aquatic system due to accelerating the passage of water,
and/or restricting its flow must be minimized to the maximum extent practicable.
9. Management of Water Flows. To the maximum extent practicable, the preconstruction course, condition, capacity, and location of open waters must be maintained for
each activity, including stream channelization, storm water management activities, and
temporary and permanent road crossings, except as provided below. The activity must be
constructed to withstand expected high flows. The activity must not restrict or impede the
passage of normal or high flows, unless the primary purpose of the activity is to impound water
or manage high flows. The activity may alter the pre-construction course, condition, capacity,
and location of open waters if it benefits the aquatic environment (e.g., stream restoration or
relocation activities).
10. Fills Within 100-Year Floodplains. The activity must comply with applicable
FEMA-approved state or local floodplain management requirements.
11. Equipment. Heavy equipment working in wetlands or mudflats must be placed
on mats, or other measures must be taken to minimize soil disturbance.
12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment
controls must be used and maintained in effective operating condition during construction, and
all exposed soil and other fills, as well as any work below the ordinary high water mark or
high tide line, must be permanently stabilized at the earliest practicable date. Permittees are
encouraged to perform work within waters of the United States during periods of low-flow or
no-flow, or during low tides.
13. Removal of Temporary Fills. Temporary fills must be removed in their entirety
and the affected areas returned to pre-construction elevations. The affected areas must be
revegetated, as appropriate.
14. Proper Maintenance. Any authorized structure or fill shall be properly
maintained, including maintenance to ensure public safety and compliance with applicable
NWP general conditions, as well as any activity-specific conditions added by the district
engineer to an NWP authorization.
15. Single and Complete Project. The activity must be a single and complete
project. The same NWP cannot be used more than once for the same single and complete
project.
16. Wild and Scenic Rivers. (a) No NWP activity may occur in a component of
the National Wild and Scenic River System, or in a river officially designated by Congress as a
“study river” for possible inclusion in the system while the river is in an official study status,
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unless the appropriate Federal agency with direct management responsibility for such river,
has determined in writing that the proposed activity will not adversely affect the Wild and
Scenic River designation or study status.
(b) If a proposed NWP activity will occur in a component of the National Wild and
Scenic River System, or in a river officially designated by Congress as a “study river” for
possible inclusion in the system while the river is in an official study status, the permittee must
submit a pre-construction notification (see general condition 32). The district engineer will
coordinate the PCN with the Federal agency with direct management responsibility for that
river. The permittee shall not begin the NWP activity until notified by the district engineer that
the Federal agency with direct management responsibility for that river has determined in
writing that the proposed NWP activity will not adversely affect the Wild and Scenic River
designation or study status.
(c) Information on Wild and Scenic Rivers may be obtained from the appropriate
Federal land management agency responsible for the designated Wild and Scenic River or
study river (e.g., National Park Service, U.S. Forest Service, Bureau of Land Management,
U.S. Fish and Wildlife Service). Information on these rivers is also available at:
http://www.rivers.gov/.
17. Tribal Rights. No NWP activity may cause more than minimal adverse effects
on tribal rights (including treaty rights), protected tribal resources, or tribal lands.
18. Endangered Species. (a) No activity is authorized under any NWP which is
likely to directly or indirectly jeopardize the continued existence of a threatened or endangered
species or a species proposed for such designation, as identified under the Federal Endangered
Species Act (ESA), or which will directly or indirectly destroy or adversely modify the critical
habitat of such species. No activity is authorized under any NWP which “may affect” a listed
species or critical habitat, unless ESA section 7 consultation addressing the effects of the
proposed activity has been completed. Direct effects are the immediate effects on listed species
and critical habitat caused by the NWP activity. Indirect effects are those effects on listed
species and critical habitat that are caused by the NWP activity and are later in time, but still
are reasonably certain to occur.
(b) Federal agencies should follow their own procedures for complying with the
requirements of the ESA. If pre-construction notification is required for the proposed activity,
the Federal permittee must provide the district engineer with the appropriate documentation to
demonstrate compliance with those requirements. The district engineer will verify that the
appropriate documentation has been submitted. If the appropriate documentation has not been
submitted, additional ESA section 7 consultation may be necessary for the activity and the
respective federal agency would be responsible for fulfilling its obligation under section 7 of
the ESA.
(c) Non-federal permittees must submit a pre-construction notification to the
district engineer if any listed species or designated critical habitat might be affected or is in the
vicinity of the activity, or if the activity is located in designated critical habitat, and shall not
begin work on the activity until notified by the district engineer that the requirements of the
ESA have been satisfied and that the activity is authorized. For activities that might affect
Federally-listed endangered or threatened species or designated critical habitat, the preconstruction notification must include the name(s) of the endangered or threatened species that
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might be affected by the proposed activity or that utilize the designated critical habitat that
might be affected by the proposed activity. The district engineer will determine whether the
proposed activity “may affect” or will have “no effect” to listed species and designated critical
habitat and will notify the non- Federal applicant of the Corps’ determination within 45 days of
receipt of a complete pre- construction notification. In cases where the non-Federal applicant
has identified listed species or critical habitat that might be affected or is in the vicinity of the
activity, and has so notified the Corps, the applicant shall not begin work until the Corps has
provided notification that the proposed activity will have “no effect” on listed species or critical
habitat, or until ESA section 7 consultation has been completed. If the non-Federal applicant has
not heard back from the Corps within 45 days, the applicant must still wait for notification from
the Corps.
(d) As a result of formal or informal consultation with the FWS or NMFS the
district engineer may add species-specific permit conditions to the NWPs.
(e) Authorization of an activity by an NWP does not authorize the “take” of a
threatened or endangered species as defined under the ESA. In the absence of separate
authorization (e.g., an ESA Section 10 Permit, a Biological Opinion with “incidental take”
provisions, etc.) from the FWS or the NMFS, the Endangered Species Act prohibits any person
subject to the jurisdiction of the United States to take a listed species, where "take" means to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage
in any such conduct. The word “harm” in the definition of “take'' means an act which actually
kills or injures wildlife. Such an act may include significant habitat modification or degradation
where it actually kills or injures wildlife by significantly impairing essential behavioral
patterns, including breeding, feeding or sheltering.
(f) If the non-federal permittee has a valid ESA section 10(a)(1)(B) incidental take
permit with an approved Habitat Conservation Plan for a project or a group of projects that
includes the proposed NWP activity, the non-federal applicant should provide a copy of that
ESA section 10(a)(1)(B) permit with the PCN required by paragraph (c) of this general
condition. The district engineer will coordinate with the agency that issued the ESA section
10(a)(1)(B) permit to determine whether the proposed NWP activity and the associated
incidental take were considered in the internal ESA section 7 consultation conducted for the
ESA section 10(a)(1)(B) permit. If that coordination results in concurrence from the agency
that the proposed NWP activity and the associated incidental take were considered in the
internal ESA section 7 consultation for the ESA section 10(a)(1)(B) permit, the district
engineer does not need to conduct a separate ESA section 7 consultation for the proposed NWP
activity. The district engineer will notify the non-federal applicant within 45 days of receipt of
a complete pre-construction notification whether the ESA section 10(a)(1)(B) permit covers the
proposed NWP activity or whether additional ESA section 7 consultation is required.
(g) Information on the location of threatened and endangered species and their
critical habitat can be obtained directly from the offices of the FWS and NMFS or their world
wide web pages at http://www.fws.gov/ or http://www.fws.gov/ipac and
http://www.nmfs.noaa.gov/pr/species/esa/ respectively.
19. Migratory Birds and Bald and Golden Eagles. The permittee is responsible for
ensuring their action complies with the Migratory Bird Treaty Act and the Bald and Golden
Eagle Protection Act. The permittee is responsible for contacting appropriate local office of the
U.S. Fish and Wildlife Service to determine applicable measures to reduce impacts to migratory
5

birds or eagles, including whether “incidental take” permits are necessary and available under
the Migratory Bird Treaty Act or Bald and Golden Eagle Protection Act for a particular
activity.
20. Historic Properties. (a) In cases where the district engineer determines that the
activity may have the potential to cause effects to properties listed, or eligible for listing, in the
National Register of Historic Places, the activity is not authorized, until the requirements of
Section 106 of the National Historic Preservation Act (NHPA) have been satisfied.
(b) Federal permittees should follow their own procedures for complying with the
requirements of section 106 of the National Historic Preservation Act. If pre-construction
notification is required for the proposed NWP activity, the Federal permittee must provide the
district engineer with the appropriate documentation to demonstrate compliance with those
requirements. The district engineer will verify that the appropriate documentation has been
submitted. If the appropriate documentation is not submitted, then additional consultation
under section 106 may be necessary. The respective federal agency is responsible for fulfilling
its obligation to comply with section 106.
(c) Non-federal permittees must submit a pre-construction notification to the
district engineer if the NWP activity might have the potential to cause effects to any historic
properties listed on, determined to be eligible for listing on, or potentially eligible for listing on
the National Register of Historic Places, including previously unidentified properties. For such
activities, the pre-construction notification must state which historic properties might have the
potential to be affected by the proposed NWP activity or include a vicinity map indicating the
location of the historic properties or the potential for the presence of historic properties.
Assistance regarding information on the location of, or potential for, the presence of historic
properties can be sought from the State Historic Preservation Officer, Tribal Historic
Preservation Officer, or designated tribal representative, as appropriate, and the National
Register of Historic Places (see 33 CFR 330.4(g)). When reviewing pre-construction
notifications, district engineers will comply with the current procedures for addressing the
requirements of section 106 of the National Historic Preservation Act. The district engineer
shall make a reasonable and good faith effort to carry out appropriate identification efforts,
which may include background research, consultation, oral history interviews, sample field
investigation, and field survey. Based on the information submitted in the PCN and these
identification efforts, the district engineer shall determine whether the proposed NWP activity
has the potential to cause effects on the historic properties. Section 106 consultation is not
required when the district engineer determines that the activity does not have the potential to
cause effects on historic properties (see 36 CFR 800.3(a)). Section 106 consultation is required
when the district engineer determines that the activity has the potential to cause effects on
historic properties. The district engineer will conduct consultation with consulting parties
identified under 36 CFR 800.2(c) when he or she makes any of the following effect
determinations for the purposes of section 106 of the NHPA: no historic properties affected, no
adverse effect, or adverse effect. Where the non-Federal applicant has identified historic
properties on which the activity might have the potential to cause effects and so notified the
Corps, the non-Federal applicant shall not begin the activity until notified by the district
engineer either that the activity has no potential to cause effects to historic properties or that
NHPA section 106 consultation has been completed.
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(d) For non-federal permittees, the district engineer will notify the prospective
permittee within 45 days of receipt of a complete pre-construction notification whether NHPA
section 106 consultation is required. If NHPA section 106 consultation is required, the district
engineer will notify the non-Federal applicant that he or she cannot begin the activity until
section 106 consultation is completed. If the non-Federal applicant has not heard back from the
Corps within 45 days, the applicant must still wait for notification from the Corps.
(e) Prospective permittees should be aware that section 110k of the NHPA (54
U.S.C. 306113) prevents the Corps from granting a permit or other assistance to an applicant
who, with intent to avoid the requirements of section 106 of the NHPA, has intentionally
significantly adversely affected a historic property to which the permit would relate, or having
legal power to prevent it, allowed such significant adverse effect to occur, unless the Corps,
after consultation with the Advisory Council on Historic Preservation (ACHP), determines that
circumstances justify granting such assistance despite the adverse effect created or permitted
by the applicant. If circumstances justify granting the assistance, the Corps is required to
notify the ACHP and provide documentation specifying the circumstances, the degree of
damage to the integrity of any historic properties affected, and proposed mitigation. This
documentation must include any views obtained from the applicant, SHPO/THPO, appropriate
Indian tribes if the undertaking occurs on or affects historic properties on tribal lands or affects
properties of interest to those tribes, and other parties known to have a legitimate interest in the
impacts to the permitted activity on historic properties.
21. Discovery of Previously Unknown Remains and Artifacts. If you discover
any previously unknown historic, cultural or archeological remains and artifacts while
accomplishing the activity authorized by this permit, you must immediately notify the district
engineer of what you have found, and to the maximum extent practicable, avoid construction
activities that may affect the remains and artifacts until the required coordination has been
completed. The district engineer will initiate the Federal, Tribal, and state coordination
required to determine if the items or remains warrant a recovery effort or if the site is eligible
for listing in the National Register of Historic Places.
22. Designated Critical Resource Waters. Critical resource waters include, NOAAmanaged marine sanctuaries and marine monuments, and National Estuarine Research
Reserves. The district engineer may designate, after notice and opportunity for public
comment, additional waters officially designated by a state as having particular environmental
or ecological significance, such as outstanding national resource waters or state natural
heritage sites. The district engineer may also designate additional critical resource waters after
notice and opportunity for public comment.
(a) Discharges of dredged or fill material into waters of the United States are not
authorized by NWPs 7, 12, 14, 16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, and 52 for
any activity within, or directly affecting, critical resource waters, including wetlands adjacent
to such waters.
(b) For NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, 38, and
54, notification is required in accordance with general condition 32, for any activity proposed in
the designated critical resource waters including wetlands adjacent to those waters. The district
engineer may authorize activities under these NWPs only after it is determined that the impacts
to the critical resource waters will be no more than minimal.
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23. Mitigation. The district engineer will consider the following factors when
determining appropriate and practicable mitigation necessary to ensure that the individual and
cumulative adverse environmental effects are no more than minimal:
(a) The activity must be designed and constructed to avoid and minimize adverse
effects, both temporary and permanent, to waters of the United States to the maximum extent
practicable at the project site (i.e., on site).
(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or
compensating for resource losses) will be required to the extent necessary to ensure that the
individual and cumulative adverse environmental effects are no more than minimal.
(c) Compensatory mitigation at a minimum one-for-one ratio will be required for
all wetland losses that exceed 1/10-acre and require pre-construction notification, unless the
district engineer determines in writing that either some other form of mitigation would be
more environmentally appropriate or the adverse environmental effects of the proposed
activity are no more than minimal, and provides an activity-specific waiver of this
requirement. For wetland losses of 1/10-acre or less that require pre-construction notification,
the district engineer may determine on a case-by-case basis that compensatory mitigation is
required to ensure that the activity results in only minimal adverse environmental effects.
(d) For losses of streams or other open waters that require pre-construction
notification, the district engineer may require compensatory mitigation to ensure that the
activity results in no more than minimal adverse environmental effects. Compensatory
mitigation for losses of streams should be provided, if practicable, through stream
rehabilitation, enhancement, or preservation, since streams are difficult-to-replace resources
(see 33 CFR 332.3(e)(3)).
(e) Compensatory mitigation plans for NWP activities in or near streams or other
open waters will normally include a requirement for the restoration or enhancement,
maintenance, and legal protection (e.g., conservation easements) of riparian areas next to open
waters. In some cases, the restoration or maintenance/protection of riparian areas may be the
only compensatory mitigation required. Restored riparian areas should consist of native
species. The width of the required riparian area will address documented water quality or
aquatic habitat loss concerns. Normally, the riparian area will be 25 to 50 feet wide on each
side of the stream, but the district engineer may require slightly wider riparian areas to address
documented water quality or habitat loss concerns. If it is not possible to restore or
maintain/protect a riparian area on both sides of a stream, or if the waterbody is a lake or
coastal waters, then restoring or maintaining/protecting a riparian area along a single bank or
shoreline may be sufficient. Where both wetlands and open waters exist on the project site, the
district engineer will determine the appropriate compensatory mitigation (e.g., riparian areas
and/or wetlands compensation) based on what is best for the aquatic environment on a
watershed basis. In cases where riparian areas are determined to be the most appropriate form
of minimization or compensatory mitigation, the district engineer may waive or reduce the
requirement to provide wetland compensatory mitigation for wetland losses.
(f) Compensatory mitigation projects provided to offset losses of aquatic
resources must comply with the applicable provisions of 33 CFR part 332.
(1) The prospective permittee is responsible for proposing an appropriate
compensatory mitigation option if compensatory mitigation is necessary to ensure that the
activity results in no more than minimal adverse environmental effects. For the NWPs, the
preferred mechanism for providing compensatory mitigation is mitigation bank credits or in8

lieu fee program credits (see 33 CFR 332.3(b)(2) and (3)). However, if an appropriate number
and type of mitigation bank or in-lieu credits are not available at the time the PCN is submitted
to the district engineer, the district engineer may approve the use of permittee-responsible
mitigation.
(2) The amount of compensatory mitigation required by the district engineer must
be sufficient to ensure that the authorized activity results in no more than minimal individual
and cumulative adverse environmental effects (see 33 CFR 330.1(e)(3)). (See also 33 CFR
332.3(f)).
(3) Since the likelihood of success is greater and the impacts to potentially
valuable uplands are reduced, aquatic resource restoration should be the first
compensatory mitigation option considered for permittee-responsible mitigation.
(4) If permittee-responsible mitigation is the proposed option, the prospective
permittee is responsible for submitting a mitigation plan. A conceptual or detailed mitigation
plan may be used by the district engineer to make the decision on the NWP verification request,
but a final mitigation plan that addresses the applicable requirements of 33 CFR 332.4(c)(2)
through (14) must be approved by the district engineer before the permittee begins work in
waters of the United States, unless the district engineer determines that prior approval of the
final mitigation plan is not practicable or not necessary to ensure timely completion of the
required compensatory mitigation (see 33 CFR 332.3(k)(3)).
(5) If mitigation bank or in-lieu fee program credits are the proposed option, the
mitigation plan only needs to address the baseline conditions at the impact site and the
number of credits to be provided.
(6) Compensatory mitigation requirements (e.g., resource type and amount to be
provided as compensatory mitigation, site protection, ecological performance standards,
monitoring requirements) may be addressed through conditions added to the NWP
authorization, instead of components of a compensatory mitigation plan (see 33 CFR
332.4(c)(1)(ii)).
(g) Compensatory mitigation will not be used to increase the acreage losses
allowed by the acreage limits of the NWPs. For example, if an NWP has an acreage limit of
1/2-acre, it cannot be used to authorize any NWP activity resulting in the loss of greater than
1/2-acre of waters of the United States, even if compensatory mitigation is provided that
replaces or restores some of the lost waters. However, compensatory mitigation can and should
be used, as necessary, to ensure that an NWP activity already meeting the established acreage
limits also satisfies the no more than minimal impact requirement for the NWPs.
(h) Permittees may propose the use of mitigation banks, in-lieu fee programs, or
permittee-responsible mitigation. When developing a compensatory mitigation proposal, the
permittee must consider appropriate and practicable options consistent with the framework at
33 CFR 332.3(b). For activities resulting in the loss of marine or estuarine resources,
permittee-responsible mitigation may be environmentally preferable if there are no mitigation
banks or in-lieu fee programs in the area that have marine or estuarine credits available for
sale or transfer to the permittee. For permittee-responsible mitigation, the special conditions of
the NWP verification must clearly indicate the party or parties responsible for the
implementation and performance of the compensatory mitigation project, and, if required, its
long-term management.
(i) Where certain functions and services of waters of the United States are
permanently adversely affected by a regulated activity, such as discharges of dredged or fill
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material into waters of the United States that will convert a forested or scrub-shrub wetland to
a herbaceous wetland in a permanently maintained utility line right-of-way, mitigation may be
required to reduce the adverse environmental effects of the activity to the no more than
minimal level.
24. Safety of Impoundment Structures. To ensure that all impoundment structures
are safely designed, the district engineer may require non-Federal applicants to demonstrate that
the structures comply with established state dam safety criteria or have been designed by
qualified persons. The district engineer may also require documentation that the design has
been independently reviewed by similarly qualified persons, and appropriate modifications
made to ensure safety.
25. Water Quality. Where States and authorized Tribes, or EPA where applicable,
have not previously certified compliance of an NWP with CWA section 401, individual 401
Water Quality Certification must be obtained or waived (see 33 CFR 330.4(c)). The district
engineer or State or Tribe may require additional water quality management measures to ensure
that the authorized activity does not result in more than minimal degradation of water quality.
26. Coastal Zone Management. In coastal states where an NWP has not previously
received a state coastal zone management consistency concurrence, an individual state coastal
zone management consistency concurrence must be obtained, or a presumption of concurrence
must occur (see 33 CFR 330.4(d)). The district engineer or a State may require additional
measures to ensure that the authorized activity is consistent with state coastal zone management
requirements.
27. Regional and Case-By-Case Conditions. The activity must comply with any
regional conditions that may have been added by the Division Engineer (see 33 CFR 330.4(e))
and with any case specific conditions added by the Corps or by the state, Indian Tribe, or U.S.
EPA in its section 401 Water Quality Certification, or by the state in its Coastal Zone
Management Act consistency determination.
28. Use of Multiple Nationwide Permits. The use of more than one NWP for a
single and complete project is prohibited, except when the acreage loss of waters of the United
States authorized by the NWPs does not exceed the acreage limit of the NWP with the highest
specified acreage limit. For example, if a road crossing over tidal waters is constructed under
NWP 14, with associated bank stabilization authorized by NWP 13, the maximum acreage loss
of waters of the United States for the total project cannot exceed 1/3-acre.
29. Transfer of Nationwide Permit Verifications. If the permittee sells the property
associated with a nationwide permit verification, the permittee may transfer the nationwide
permit verification to the new owner by submitting a letter to the appropriate Corps district
office to validate the transfer. A copy of the nationwide permit verification must be attached to
the letter, and the letter must contain the following statement and signature:
“When the structures or work authorized by this nationwide permit are still in existence at the
time the property is transferred, the terms and conditions of this nationwide permit, including
any special conditions, will continue to be binding on the new owner(s) of the property. To
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validate the transfer of this nationwide permit and the associated liabilities associated with
compliance with its terms and conditions, have the transferee sign and date below.”
(Transferee)
(Date)
30. Compliance Certification. Each permittee who receives an NWP verification
letter from the Corps must provide a signed certification documenting completion of the
authorized activity and implementation of any required compensatory mitigation. The
success of any required permittee-responsible mitigation, including the achievement of
ecological performance standards, will be addressed separately by the district engineer. The
Corps will provide the permittee the certification document with the NWP verification letter.
The certification document will include:
(a) A statement that the authorized activity was done in accordance with the NWP
authorization, including any general, regional, or activity-specific conditions;
(b) A statement that the implementation of any required compensatory mitigation
was completed in accordance with the permit conditions. If credits from a mitigation bank or
in-lieu fee program are used to satisfy the compensatory mitigation requirements, the
certification must include the documentation required by 33 CFR 332.3(l)(3) to confirm that
the permittee secured the appropriate number and resource type of credits; and
(c) The signature of the permittee certifying the completion of the activity and
mitigation.
The completed certification document must be submitted to the district engineer
within 30 days of completion of the authorized activity or the implementation of any required
compensatory mitigation, whichever occurs later.
31. Activities Affecting Structures or Works Built by the United States. If an NWP
activity also requires permission from the Corps pursuant to 33 U.S.C. 408 because it will alter
or temporarily or permanently occupy or use a U.S. Army Corps of Engineers (USACE)
federally authorized Civil Works project (a “USACE project”), the prospective permittee must
submit a pre-construction notification. See paragraph (b)(10) of general condition 32. An
activity that requires section 408 permission is not authorized by NWP until the appropriate
Corps office issues the section 408 permission to alter, occupy, or use the USACE project, and
the district engineer issues a written NWP verification.
32. Pre-Construction Notification. (a) Timing. Where required by the terms of the
NWP, the prospective permittee must notify the district engineer by submitting a preconstruction notification (PCN) as early as possible. The district engineer must determine if the
PCN is complete within 30 calendar days of the date of receipt and, if the PCN is determined to
be incomplete, notify the prospective permittee within that 30 day period to request the
additional information necessary to make the PCN complete. The request must specify the
information needed to make the PCN complete. As a general rule, district engineers will request
additional information necessary to make the PCN complete only once. However, if the
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prospective permittee does not provide all of the requested information, then the district
engineer will notify the prospective permittee that the PCN is still incomplete and the PCN
review process will not commence until all of the requested information has been received by
the district engineer. The prospective permittee shall not begin the activity until either:
(1) He or she is notified in writing by the district engineer that the activity may
proceed under the NWP with any special conditions imposed by the district or division
engineer; or
(2) 45 calendar days have passed from the district engineer’s receipt of the
complete PCN and the prospective permittee has not received written notice from the district or
division engineer. However, if the permittee was required to notify the Corps pursuant to
general condition 18 that listed species or critical habitat might be affected or are in the vicinity
of the activity, or to notify the Corps pursuant to general condition 20 that the activity might
have the potential to cause effects to historic properties, the permittee cannot begin the activity
until receiving written notification from the Corps that there is “no effect” on listed species or
“no potential to cause effects” on historic properties, or that any consultation required under
Section 7 of the Endangered Species Act (see 33 CFR 330.4(f)) and/or section 106 of the
National Historic Preservation Act (see 33 CFR 330.4(g)) has been completed. Also, work
cannot begin under NWPs 21, 49, or 50 until the permittee has received written approval from
the Corps. If the proposed activity requires a written waiver to exceed specified limits of an
NWP, the permittee may not begin the activity until the district engineer issues the waiver. If
the district or division engineer notifies the permittee in writing that an individual permit is
required within 45 calendar days of receipt of a complete PCN, the permittee cannot begin the
activity until an individual permit has been obtained. Subsequently, the permittee’s right to
proceed under the NWP may be modified, suspended, or revoked only in accordance with the
procedure set forth in 33 CFR 330.5(d)(2).
(b) Contents of Pre-Construction Notification: The PCN must be in writing and
include the following information:
(1) Name, address and telephone numbers of the prospective permittee;
(2) Location of the proposed activity;
(3) Identify the specific NWP or NWP(s) the prospective permittee wants to use
to authorize the proposed activity;
(4) A description of the proposed activity; the activity’s purpose; direct and indirect
adverse environmental effects the activity would cause, including the anticipated amount of loss
of wetlands, other special aquatic sites, and other waters expected to result from the NWP
activity, in acres, linear feet, or other appropriate unit of measure; a description of any proposed
mitigation measures intended to reduce the adverse environmental effects caused by the
proposed activity; and any other NWP(s), regional general permit(s), or individual permit(s)
used or intended to be used to authorize any part of the proposed project or any related activity,
including other separate and distant crossings for linear projects that require Department of the
Army authorization but do not require pre-construction notification. The description of the
proposed activity and any proposed mitigation measures should be sufficiently detailed to allow
the district engineer to determine that the adverse environmental effects of the activity will be
no more than minimal and to determine the need for compensatory mitigation or other
mitigation measures. For single and complete linear projects, the PCN must include the
quantity of anticipated losses of wetlands, other special aquatic sites, and other waters for each
single and complete crossing of those wetlands, other special aquatic sites, and other waters.
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Sketches should be provided when necessary to show that the activity complies with the terms
of the NWP. (Sketches usually clarify the activity and when provided results in a quicker
decision. Sketches should contain sufficient detail to provide an illustrative description of the
proposed activity (e.g., a conceptual plan), but do not need to be detailed engineering plans);
(5) The PCN must include a delineation of wetlands, other special aquatic sites,
and other waters, such as lakes and ponds, and perennial, intermittent, and ephemeral streams,
on the project site. Wetland delineations must be prepared in accordance with the current
method required by the Corps. The permittee may ask the Corps to delineate the special
aquatic sites and other waters on the project site, but there may be a delay if the Corps does
the delineation, especially if the project site is large or contains many wetlands, other special
aquatic sites, and other waters. Furthermore, the 45 day period will not start until the
delineation has been submitted to or completed by the Corps, as appropriate;
(6) If the proposed activity will result in the loss of greater than 1/10-acre of
wetlands and a PCN is required, the prospective permittee must submit a statement
describing how the mitigation requirement will be satisfied, or explaining why the
adverse environmental effects are no more than minimal and why compensatory
mitigation should not be required. As an alternative, the prospective permittee may submit
a conceptual or detailed mitigation plan.
(7) For non-Federal permittees, if any listed species or designated critical habitat
might be affected or is in the vicinity of the activity, or if the activity is located in designated
critical habitat, the PCN must include the name(s) of those endangered or threatened species
that might be affected by the proposed activity or utilize the designated critical habitat that
might be affected by the proposed activity. For NWP activities that require pre-construction
notification, Federal permittees must provide documentation demonstrating compliance with
the Endangered Species Act;
(8) For non-Federal permittees, if the NWP activity might have the potential to
cause effects to a historic property listed on, determined to be eligible for listing on, or
potentially eligible for listing on, the National Register of Historic Places, the PCN must state
which historic property might have the potential to be affected by the proposed activity or
include a vicinity map indicating the location of the historic property. For NWP activities that
require pre-construction notification, Federal permittees must provide documentation
demonstrating compliance with section 106 of the National Historic Preservation Act;
(9) For an activity that will occur in a component of the National Wild and Scenic
River System, or in a river officially designated by Congress as a “study river” for possible
inclusion in the system while the river is in an official study status, the PCN must identify the
Wild and Scenic River or the “study river” (see general condition 16); and
(10) For an activity that requires permission from the Corps pursuant to 33 U.S.C.
408 because it will alter or temporarily or permanently occupy or use a U.S. Army Corps of
Engineers federally authorized civil works project, the pre-construction notification must
include a statement confirming that the project proponent has submitted a written request for
section 408 permission from the Corps office having jurisdiction over that USACE project.
(c) Form of Pre-Construction Notification: The standard individual permit
application form (Form ENG 4345) may be used, but the completed application form must
clearly indicate that it is an NWP PCN and must include all of the applicable information
required in paragraphs (b)(1) through (10) of this general condition. A letter containing the
required information may also be used. Applicants may provide electronic files of PCNs and
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supporting materials if the district engineer has established tools and procedures for electronic
submittals.
(d) Agency Coordination: (1) The district engineer will consider any comments
from Federal and state agencies concerning the proposed activity’s compliance with the terms
and conditions of the NWPs and the need for mitigation to reduce the activity’s adverse
environmental effects so that they are no more than minimal.
(2) Agency coordination is required for: (i) all NWP activities that require preconstruction notification and result in the loss of greater than 1/2-acre of waters of the United
States; (ii) NWP 21, 29, 39, 40, 42, 43, 44, 50, 51, and 52 activities that require preconstruction notification and will result in the loss of greater than 300 linear feet of stream
bed; (iii) NWP 13 activities in excess of 500 linear feet, fills greater than one cubic yard per
running foot, or involve discharges of dredged or fill material into special aquatic sites; and
(iv) NWP 54 activities in excess of 500 linear feet, or that extend into the waterbody more than
30 feet from the mean low water line in tidal waters or the ordinary high water mark in the
Great Lakes.
(3) When agency coordination is required, the district engineer will immediately
provide (e.g., via e-mail, facsimile transmission, overnight mail, or other expeditious manner) a
copy of the complete PCN to the appropriate Federal or state offices (FWS, state natural
resource or water quality agency, EPA, and, if appropriate, the NMFS). With the exception of
NWP 37, these agencies will have 10 calendar days from the date the material is transmitted to
notify the district engineer via telephone, facsimile transmission, or e-mail that they intend to
provide substantive, site-specific comments. The comments must explain why the agency
believes the adverse environmental effects will be more than minimal. If so contacted by an
agency, the district engineer will wait an additional 15 calendar days before making a decision
on the pre-construction notification. The district engineer will fully consider agency comments
received within the specified time frame concerning the proposed activity’s compliance with
the terms and conditions of the NWPs, including the need for mitigation to ensure the net
adverse environmental effects of the proposed activity are no more than minimal. The district
engineer will provide no response to the resource agency, except as provided below. The
district engineer will indicate in the administrative record associated with each pre-construction
notification that the resource agencies’ concerns were considered. For NWP 37, the emergency
watershed protection and rehabilitation activity may proceed immediately in cases where there
is an unacceptable hazard to life or a significant loss of property or economic hardship will
occur. The district engineer will consider any comments received to decide whether the NWP
37 authorization should be modified, suspended, or revoked in accordance with the procedures
at 33 CFR 330.5.
(4) In cases of where the prospective permittee is not a Federal agency, the district
engineer will provide a response to NMFS within 30 calendar days of receipt of any Essential
Fish Habitat conservation recommendations, as required by section 305(b)(4)(B) of the
Magnuson-Stevens Fishery Conservation and Management Act.
(5) Applicants are encouraged to provide the Corps with either electronic files or
multiple copies of pre-construction notifications to expedite agency coordination.
DISTRICT ENGINEER’S DECISION
1. In reviewing the PCN for the proposed activity, the district engineer will
determine whether the activity authorized by the NWP will result in more than minimal
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individual or cumulative adverse environmental effects or may be contrary to the public
interest. If a project proponent requests authorization by a specific NWP, the district engineer
should issue the NWP verification for that activity if it meets the terms and conditions of that
NWP, unless he or she determines, after considering mitigation, that the proposed activity will
result in more than minimal individual and cumulative adverse effects on the aquatic
environment and other aspects of the public interest and exercises discretionary authority to
require an individual permit for the proposed activity. For a linear project, this determination
will include an evaluation of the individual crossings of waters of the United States to
determine whether they individually satisfy the terms and conditions of the NWP(s), as well as
the cumulative effects caused by all of the crossings authorized by NWP. If an applicant
requests a waiver of the 300 linear foot limit on impacts to streams or of an otherwise
applicable limit, as provided for in NWPs 13, 21, 29, 36, 39, 40, 42, 43, 44, 50, 51, 52, or 54,
the district engineer will only grant the waiver upon a written determination that the NWP
activity will result in only minimal individual and cumulative adverse environmental effects.
For those NWPs that have a waivable 300 linear foot limit for losses of intermittent and
ephemeral stream bed and a 1/2-acre limit (i.e., NWPs 21, 29, 39, 40, 42, 43, 44, 50, 51, and
52), the loss of intermittent and ephemeral stream bed, plus any other losses of jurisdictional
waters and wetlands, cannot exceed 1/2-acre.
2. When making minimal adverse environmental effects determinations the district
engineer will consider the direct and indirect effects caused by the NWP activity. He or she
will also consider the cumulative adverse environmental effects caused by activities authorized
by NWP and whether those cumulative adverse environmental effects are no more than
minimal. The district engineer will also consider site specific factors, such as the
environmental setting in the vicinity of the NWP activity, the type of resource that will be
affected by the NWP activity, the functions provided by the aquatic resources that will be
affected by the NWP activity, the degree or magnitude to which the aquatic resources perform
those functions, the extent that aquatic resource functions will be lost as a result of the NWP
activity (e.g., partial or complete loss), the duration of the adverse effects (temporary or
permanent), the importance of the aquatic resource functions to the region (e.g., watershed or
ecoregion), and mitigation required by the district engineer. If an appropriate functional or
condition assessment method is available and practicable to use, that assessment method may
be used by the district engineer to assist in the minimal adverse environmental effects
determination. The district engineer may add case-specific special conditions to the NWP
authorization to address site- specific environmental concerns.
3. If the proposed activity requires a PCN and will result in a loss of greater than
1/10-acre of wetlands, the prospective permittee should submit a mitigation proposal with the
PCN. Applicants may also propose compensatory mitigation for NWP activities with smaller
impacts, or for impacts to other types of waters (e.g., streams). The district engineer will
consider any proposed compensatory mitigation or other mitigation measures the applicant has
included in the proposal in determining whether the net adverse environmental effects of the
proposed activity are no more than minimal. The compensatory mitigation proposal may be
either conceptual or detailed. If the district engineer determines that the activity complies with
the terms and conditions of the NWP and that the adverse environmental effects are no more
than minimal, after considering mitigation, the district engineer will notify the permittee and
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include any activity-specific conditions in the NWP verification the district engineer deems
necessary. Conditions for compensatory mitigation requirements must comply with the
appropriate provisions at 33 CFR 332.3(k). The district engineer must approve the final
mitigation plan before the permittee commences work in waters of the United States, unless the
district engineer determines that prior approval of the final mitigation plan is not practicable or
not necessary to ensure timely completion of the required compensatory mitigation. If the
prospective permittee elects to submit a compensatory mitigation plan with the PCN, the district
engineer will expeditiously review the proposed compensatory mitigation plan. The district
engineer must review the proposed compensatory mitigation plan within 45 calendar days of
receiving a complete PCN and determine whether the proposed mitigation would ensure the
NWP activity results in no more than minimal adverse environmental effects. If the net adverse
environmental effects of the NWP activity (after consideration of the mitigation proposal) are
determined by the district engineer to be no more than minimal, the district engineer will
provide a timely written response to the applicant. The response will state that the NWP activity
can proceed under the terms and conditions of the NWP, including any activity-specific
conditions added to the NWP authorization by the district engineer.
4. If the district engineer determines that the adverse environmental effects of the
proposed activity are more than minimal, then the district engineer will notify the applicant
either: (a) that the activity does not qualify for authorization under the NWP and instruct the
applicant on the procedures to seek authorization under an individual permit; (b) that the
activity is authorized under the NWP subject to the applicant’s submission of a mitigation plan
that would reduce the adverse environmental effects so that they are no more than minimal; or
(c) that the activity is authorized under the NWP with specific modifications or conditions.
Where the district engineer determines that mitigation is required to ensure no more than
minimal adverse environmental effects, the activity will be authorized within the 45-day PCN
period (unless additional time is required to comply with general conditions 18, 20, and/or 31,
or to evaluate PCNs for activities authorized by NWPs 21, 49, and 50), with activity-specific
conditions that state the mitigation requirements. The authorization will include the necessary
conceptual or detailed mitigation plan or a requirement that the applicant submit a mitigation
plan that would reduce the adverse environmental effects so that they are no more than
minimal. When compensatory mitigation is required, no work in waters of the United States
may occur until the district engineer has approved a specific mitigation plan or has determined
that prior approval of a final mitigation plan is not practicable or not necessary to ensure timely
completion of the required compensatory mitigation.
FURTHER INFORMATION
1. District Engineers have authority to determine if an activity complies with the
terms and conditions of an NWP.
2. NWPs do not obviate the need to obtain other federal, state, or local permits,
approvals, or authorizations required by law.
3. NWPs do not grant any property rights or exclusive privileges.
4. NWPs do not authorize any injury to the property or rights of others.
5. NWPs do not authorize interference with any existing or proposed Federal
project (see general condition 31).
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DEFINITIONS
Best management practices (BMPs): Policies, practices, procedures, or structures
implemented to mitigate the adverse environmental effects on surface water quality resulting
from development. BMPs are categorized as structural or non-structural.
Compensatory mitigation: The restoration (re-establishment or rehabilitation),
establishment (creation), enhancement, and/or in certain circumstances preservation of aquatic
resources for the purposes of offsetting unavoidable adverse impacts which remain after all
appropriate and practicable avoidance and minimization has been achieved.
Currently serviceable: Useable as is or with some maintenance, but not so degraded
as to essentially require reconstruction.
Direct effects: Effects that are caused by the activity and occur at the same time and
place.
Discharge: The term “discharge” means any discharge of dredged or fill material
into waters of the United States.
Ecological reference: A model used to plan and design an aquatic habitat and
riparian area restoration, enhancement, or establishment activity under NWP 27. An ecological
reference may be based on the structure, functions, and dynamics of an aquatic habitat type or a
riparian area type that currently exists in the region where the proposed NWP 27 activity is
located. Alternatively, an ecological reference may be based on a conceptual model for the
aquatic habitat type or riparian area type to be restored, enhanced, or established as a result of
the proposed NWP 27 activity. An ecological reference takes into account the range of
variation of the aquatic habitat type or riparian area type in the region.
Enhancement: The manipulation of the physical, chemical, or biological
characteristics of an aquatic resource to heighten, intensify, or improve a specific aquatic
resource function(s). Enhancement results in the gain of selected aquatic resource function(s),
but may also lead to a decline in other aquatic resource function(s). Enhancement does not
result in a gain in aquatic resource area.
Ephemeral stream: An ephemeral stream has flowing water only during, and for a
short duration after, precipitation events in a typical year. Ephemeral stream beds are located
above the water table year-round. Groundwater is not a source of water for the stream. Runoff
from rainfall is the primary source of water for stream flow.
Establishment (creation): The manipulation of the physical, chemical, or biological
characteristics present to develop an aquatic resource that did not previously exist at an upland
site. Establishment results in a gain in aquatic resource area.
High Tide Line: The line of intersection of the land with the water’s surface at the
maximum height reached by a rising tide. The high tide line may be determined, in the absence
of actual data, by a line of oil or scum along shore objects, a more or less continuous deposit of
fine shell or debris on the foreshore or berm, other physical markings or characteristics,
vegetation lines, tidal gages, or other suitable means that delineate the general height reached
by a rising tide. The line encompasses spring high tides and other high tides that occur with
periodic frequency but does not include storm surges in which there is a departure from the
normal or predicted reach of the tide due to the piling up of water against a coast by strong
winds such as those accompanying a hurricane or other intense storm.
Historic Property: Any prehistoric or historic district, site (including archaeological
site), building, structure, or other object included in, or eligible for inclusion in, the National
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Register of Historic Places maintained by the Secretary of the Interior. This term includes
artifacts, records, and remains that are related to and located within such properties. The term
includes properties of traditional religious and cultural importance to an Indian tribe or Native
Hawaiian organization and that meet the National Register criteria (36 CFR part 60).
Independent utility: A test to determine what constitutes a single and complete nonlinear project in the Corps Regulatory Program. A project is considered to have independent
utility if it would be constructed absent the construction of other projects in the project area.
Portions of a multi-phase project that depend upon other phases of the project do not have
independent utility. Phases of a project that would be constructed even if the other phases were
not built can be considered as separate single and complete projects with independent utility.
Indirect effects: Effects that are caused by the activity and are later in time or farther
removed in distance, but are still reasonably foreseeable.
Intermittent stream: An intermittent stream has flowing water during certain times of
the year, when groundwater provides water for stream flow. During dry periods, intermittent
streams may not have flowing water. Runoff from rainfall is a supplemental source of water for
stream flow.
Loss of waters of the United States: Waters of the United States that are permanently
adversely affected by filling, flooding, excavation, or drainage because of the regulated activity.
Permanent adverse effects include permanent discharges of dredged or fill material that change
an aquatic area to dry land, increase the bottom elevation of a waterbody, or change the use of a
waterbody. The acreage of loss of waters of the United States is a threshold measurement of the
impact to jurisdictional waters for determining whether a project may qualify for an NWP; it is
not a net threshold that is calculated after considering compensatory mitigation that may be used
to offset losses of aquatic functions and services. The loss of stream bed includes the acres or
linear feet of stream bed that are filled or excavated as a result of the regulated activity. Waters
of the United States temporarily filled, flooded, excavated, or drained, but restored to preconstruction contours and elevations after construction, are not included in the measurement of
loss of waters of the United States. Impacts resulting from activities that do not require
Department of the Army authorization, such as activities eligible for exemptions under section
404(f) of the Clean Water Act, are not considered when calculating the loss of waters of the
United States.
Navigable waters: Waters subject to section 10 of the Rivers and Harbors Act of
1899. These waters are defined at 33 CFR part 329.
Non-tidal wetland: A non-tidal wetland is a wetland that is not subject to the ebb and
flow of tidal waters. Non-tidal wetlands contiguous to tidal waters are located landward of the
high tide line (i.e., spring high tide line).
Open water: For purposes of the NWPs, an open water is any area that in a year with
normal patterns of precipitation has water flowing or standing above ground to the extent that
an ordinary high water mark can be determined. Aquatic vegetation within the area of flowing
or standing water is either non-emergent, sparse, or absent. Vegetated shallows are considered
to be open waters. Examples of “open waters” include rivers, streams, lakes, and ponds.
Ordinary High Water Mark: An ordinary high water mark is a line on the shore
established by the fluctuations of water and indicated by physical characteristics, or by other
appropriate means that consider the characteristics of the surrounding areas.
Perennial stream: A perennial stream has flowing water year-round during a typical
year. The water table is located above the stream bed for most of the year. Groundwater is the
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primary source of water for stream flow. Runoff from rainfall is a supplemental source of
water for stream flow.
Practicable: Available and capable of being done after taking into consideration cost,
existing technology, and logistics in light of overall project purposes.
Pre-construction notification: A request submitted by the project proponent to the
Corps for confirmation that a particular activity is authorized by nationwide permit. The request
may be a permit application, letter, or similar document that includes information about the
proposed work and its anticipated environmental effects. Pre-construction notification may be
required by the terms and conditions of a nationwide permit, or by regional conditions. A preconstruction notification may be voluntarily submitted in cases where pre-construction
notification is not required and the project proponent wants confirmation that the activity is
authorized by nationwide permit.
Preservation: The removal of a threat to, or preventing the decline of, aquatic
resources by an action in or near those aquatic resources. This term includes activities
commonly associated with the protection and maintenance of aquatic resources through the
implementation of appropriate legal and physical mechanisms. Preservation does not result in a
gain of aquatic resource area or functions.
Protected tribal resources: Those natural resources and properties of traditional or
customary religious or cultural importance, either on or off Indian lands, retained by, or
reserved by or for, Indian tribes through treaties, statutes, judicial decisions, or executive orders,
including tribal trust resources.
Re-establishment: The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of returning natural/historic functions to a former aquatic
resource. Re-establishment results in rebuilding a former aquatic resource and results in a gain in
aquatic resource area and functions.
Rehabilitation: The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of repairing natural/historic functions to a degraded
aquatic resource. Rehabilitation results in a gain in aquatic resource function, but does not
result in a gain in aquatic resource area.
Restoration: The manipulation of the physical, chemical, or biological characteristics
of a site with the goal of returning natural/historic functions to a former or degraded aquatic
resource. For the purpose of tracking net gains in aquatic resource area, restoration is divided
into two categories: re-establishment and rehabilitation.
Riffle and pool complex: Riffle and pool complexes are special aquatic sites under
the 404(b)(1) Guidelines. Riffle and pool complexes sometimes characterize steep gradient
sections of streams. Such stream sections are recognizable by their hydraulic characteristics.
The rapid movement of water over a course substrate in riffles results in a rough flow, a
turbulent surface, and high dissolved oxygen levels in the water. Pools are deeper areas
associated with riffles. A slower stream velocity, a streaming flow, a smooth surface, and a
finer substrate characterize pools.
Riparian areas: Riparian areas are lands next to streams, lakes, and estuarine- marine
shorelines. Riparian areas are transitional between terrestrial and aquatic ecosystems, through
which surface and subsurface hydrology connects riverine, lacustrine, estuarine, and marine
waters with their adjacent wetlands, non-wetland waters, or uplands. Riparian areas provide a
variety of ecological functions and services and help improve or maintain local water quality.
(See general condition 23.)
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Shellfish seeding: The placement of shellfish seed and/or suitable substrate to
increase shellfish production. Shellfish seed consists of immature individual shellfish or
individual shellfish attached to shells or shell fragments (i.e., spat on shell). Suitable substrate
may consist of shellfish shells, shell fragments, or other appropriate materials placed into
waters for shellfish habitat.
Single and complete linear project: A linear project is a project constructed for the
purpose of getting people, goods, or services from a point of origin to a terminal point, which
often involves multiple crossings of one or more waterbodies at separate and distant locations.
The term “single and complete project” is defined as that portion of the total linear project
proposed or accomplished by one owner/developer or partnership or other association of
owners/developers that includes all crossings of a single water of the United States (i.e., a
single waterbody) at a specific location. For linear projects crossing a single or multiple
waterbodies several times at separate and distant locations, each crossing is considered a single
and complete project for purposes of NWP authorization. However, individual channels in a
braided stream or river, or individual arms of a large, irregularly shaped wetland or lake, etc.,
are not separate waterbodies, and crossings of such features cannot be considered separately.
Single and complete non-linear project: For non-linear projects, the term “single and
complete project” is defined at 33 CFR 330.2(i) as the total project proposed or accomplished
by one owner/developer or partnership or other association of owners/developers. A single and
complete non-linear project must have independent utility (see definition of “independent
utility”). Single and complete non-linear projects may not be “piecemealed” to avoid the limits
in an NWP authorization.
Stormwater management: Stormwater management is the mechanism for controlling
stormwater runoff for the purposes of reducing downstream erosion, water quality
degradation, and flooding and mitigating the adverse effects of changes in land use on the
aquatic environment.
Stormwater management facilities: Stormwater management facilities are those
facilities, including but not limited to, stormwater retention and detention ponds and best
management practices, which retain water for a period of time to control runoff and/or improve
the quality (i.e., by reducing the concentration of nutrients, sediments, hazardous substances
and other pollutants) of stormwater runoff.
Stream bed: The substrate of the stream channel between the ordinary high water
marks. The substrate may be bedrock or inorganic particles that range in size from clay to
boulders. Wetlands contiguous to the stream bed, but outside of the ordinary high water marks,
are not considered part of the stream bed.
Stream channelization: The manipulation of a stream’s course, condition, capacity,
or location that causes more than minimal interruption of normal stream processes. A
channelized stream remains a water of the United States.
Structure: An object that is arranged in a definite pattern of organization. Examples
of structures include, without limitation, any pier, boat dock, boat ramp, wharf, dolphin, weir,
boom, breakwater, bulkhead, revetment, riprap, jetty, artificial island, artificial reef,
permanent mooring structure, power transmission line, permanently moored floating vessel,
piling, aid to navigation, or any other manmade obstacle or obstruction.
Tidal wetland: A tidal wetland is a jurisdictional wetland that is inundated by tidal
waters. Tidal waters rise and fall in a predictable and measurable rhythm or cycle due to the
gravitational pulls of the moon and sun. Tidal waters end where the rise and fall of the water
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surface can no longer be practically measured in a predictable rhythm due to masking by other
waters, wind, or other effects. Tidal wetlands are located channelward of the high tide line.
Tribal lands: Any lands title to which is either: 1) held in trust by the United States
for the benefit of any Indian tribe or individual; or 2) held by any Indian tribe or individual
subject to restrictions by the United States against alienation.
Tribal rights: Those rights legally accruing to a tribe or tribes by virtue of inherent
sovereign authority, unextinguished aboriginal title, treaty, statute, judicial decisions, executive
order or agreement, and that give rise to legally enforceable remedies.
Vegetated shallows: Vegetated shallows are special aquatic sites under the 404(b)(1)
Guidelines. They are areas that are permanently inundated and under normal circumstances
have rooted aquatic vegetation, such as seagrasses in marine and estuarine systems and a
variety of vascular rooted plants in freshwater systems.
Waterbody: For purposes of the NWPs, a waterbody is a jurisdictional water of the
United States. If a wetland is adjacent to a waterbody determined to be a water of the United
States, that waterbody and any adjacent wetlands are considered together as a single aquatic
unit (see 33 CFR 328.4(c)(2)). Examples of “waterbodies” include streams, rivers, lakes, ponds,
and wetlands.
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FINAL 2017 REGIONAL CONDITIONS
NOTICE ABOUT WEB LINKS IN THIS DOCUMENT:
The web links (both internal to our Wilmington District and any external links to collaborating
agencies) in this document are valid at the time of publication. However, the Wilmington
District Regulatory Program web page addresses, as with other agency web sites, may change
over the timeframe of the five-year Nationwide Permit renewal cycle, in response to policy
mandates or technology advances. While we will make every effort to check on the integrity of
our web links and provide re-direct pages whenever possible, we ask that you report any broken
links to us so we can keep the page information current and usable. We apologize in advanced
for any broken links that you may encounter, and we ask that you navigate from the Regulatory
home page (Regulatory Permit Program Wetlands and Streams) of the Wilmington District
Corps of Engineers, to the “Permits” section of our web site to find links for pages that cannot
be found by clicking directly on the listed web link in this document.
Final 2017 Regional Conditions for Nationwide Permits (NWP) in the Wilmington District
1.0 Excluded Waters
The Corps has identified waters that will be excluded from the use of all NWP’s during certain
timeframes. These waters are:
1.1 Anadromous Fish Spawning Areas
Waters of the United States identified by either the North Carolina Division of Marine Fisheries
(NCDMF) or the North Carolina Wildlife Resources Commission (NCWRC) as anadromous fish
spawning areas are excluded during the period between February 15 and June 30, without prior
written approval from the Corps and either NCDMF or NCWRC.
1.2 Trout Waters Moratorium
Waters of the United States in the designated trout watersheds of North Carolina are excluded
during the period between October 15 and April 15 without prior written approval from the
NCWRC, or from the Eastern Band of Cherokee Indians (EBCI) Fisheries and Wildlife
Management (FWM) office if the project is located on EBCI trust land. (See Section 2.7 for
information on the designated trout watersheds).
1.3 Sturgeon Spawning Areas as Designated by the National Marine Fisheries Service
(NMFS)
Waters of the United States designated as sturgeon spawning areas are excluded during the
period between February 1 and June 30, without prior written approval from the NMFS.
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2.0 Waters Requiring Additional Notification
The Corps has identified waters that will be subject to additional notification requirements for
activities authorized by all NWPs. These waters are:
2.1 Western NC Counties that Drain to Designated Critical Habitat
For proposed activities within waters of the United States that require a Pre-Construction
Notification (PCN) and are located in the sixteen counties listed below, permittees must provide
a copy of the PCN to the U.S. Fish and Wildlife Service (USFWS), 160 Zillicoa Street,
Asheville, North Carolina 28801. This PCN must be sent concurrently to the U.S. Fish and
Wildlife Service and the Corps Asheville Regulatory Field Office. Please see General Condition
18 for specific notification requirements related to the Endangered Species Act and the below
website for information on the location of designated critical habitat.
Counties with tributaries that drain to designated critical habitat that require notification to the
Asheville U.S. Fish and Wildlife Service: Avery, Cherokee, Forsyth, Graham, Haywood,
Henderson, Jackson, Macon, Mecklenburg, Mitchell, Stokes, Surry, Swain, Transylvania, Union
and Yancey.
Website and office addresses for Endangered Species Act Information:
The Wilmington District has developed the following website for permittees which provides
guidelines on how to review linked websites and maps in order to fulfill NWP General Condition
18 requirements:
http://www.saw.usace.army.mil/Missions/RegulatoryPermitProgram/AgencyCoordination/ESA.a
spx
Permittees who do not have internet access may contact the appropriate U.S. Fish and Wildlife
Service offices listed below or Corps at (910) 251-4633:
Asheville U.S. Fish and Wildlife Service Office counties: All counties west of and including
Anson, Stanly, Davidson, Forsythe and Stokes Counties.
U.S. Fish and Wildlife Service
Asheville Field Office
160 Zillicoa Street
Asheville, NC 28801
Telephone: (828) 258-3939
Raleigh U.S. Fish and Wildlife Service Office counties: all counties east of and including
Richmond, Montgomery, Randolph, Guilford, and Rockingham Counties.
U.S. Fish and Wildlife Service
Raleigh Field Office
Post Office Box 33726
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Raleigh, NC 27636-3726
Telephone: (919) 856-4520
2.2 Special Designation Waters
Prior to the use of any NWP, except NWP 3, that involves a discharge of dredged or fill material
in any of the following identified waters and/or adjacent wetlands in North Carolina, permittees
shall submit a PCN to the District Engineer prior to commencing the activity (see General
Condition 32). The North Carolina waters and wetlands that require additional notification
requirements are:
“Outstanding Resource Waters” (ORW) or “High Quality Waters” (HQW) as designated by the
North Carolina Environmental Management Commission; “Primary Nursery Areas” (PNA),
including inland PNA, as designated by the North Carolina Marine Fisheries Commission and
the NCWRC; or wetlands adjacent to these waters. Definitions of ORW, HQW and PNA waters
can be found in the North Carolina State Administrative Code, Title 15A, Subchapters 2B and
10C (15A NCAC 02B, 15A NCAC 10C) and at the following World Wide Web page:
http://reports.oah.state.nc.us/ncac.asp?folderName=\Title%2015A%20%20Environmental%20Quality&lookUpError=15A%20NCAC%20000%20. Surface water
classifications for waters in North Carolina can be viewed at the North Carolina Division of
Water Resources website or at the following World Wide Web Page:
https://deq.nc.gov/about/divisions/water-resources/planning/classificationstandards/classifications
Permittees who do not have internet access may contact the Corps at (910) 251- 4633.
2.3 Coastal Area Management Act (CAMA) Areas of Environmental Concern
Non-federal permittees for any NWP in a designated “Area of Environmental Concern” (AEC)
in the twenty (20) counties of Eastern North Carolina covered by the North Carolina Coastal
Area Management Act (CAMA) must also obtain the required CAMA permit. Development
activities for non-federal projects may not commence until a copy of the approved CAMA permit
is furnished to the appropriate Wilmington District Regulatory Field Office (Wilmington Field
Office – 69 Darlington Avenue, Wilmington, NC 28403, (910) 251-4802 or Washington Field
Office – 2407 West 5th Street, Washington, NC 27889, (910) 251-4610).
2.4 Barrier Islands
Prior to the use of any NWP on a barrier island of North Carolina, permittees must submit a PCN
to the District Engineer prior to commencing the activity (see General Condition 32).
2.5 Mountain or Piedmont Bogs
Prior to the use of any NWP in a Bog, as classified by the North Carolina Wetland Assessment
Methodology (NCWAM), permittees shall submit a PCN to the District Engineer prior to
commencing the activity (see General Condition 32). The latest version of NCWAM can be
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viewed on the Corps RIBITS (Regulatory In-lieu Fee and Bank Information Tracking System)
website or at the following World Wide Web Page:
https://ribits.usace.army.mil/ribits_apex/f?p=107:27:0::NO:::
2.6 Animal Waste Facilities
Prior to use of any NWP for construction of animal waste facilities in waters of the United
States, including wetlands, permittees shall submit a PCN to the District Engineer prior to
commencing the activity (see General Condition 32).
2.7 Trout Waters
Prior to any discharge of dredge or fill material into streams, waterbodies or wetlands within the
294 designated trout watersheds of North Carolina, the permittee shall submit a PCN (see
General Condition 32) to the District Engineer prior to commencing the activity, unless other
thresholds are established in the Regional Conditions in Section 4 (Additional Regional
Conditions for Specific Nationwide Permits). The permittee shall also provide a copy of the
notification to the appropriate NCWRC office, or to the EBCI FWM Office (if the project is
located on EBCI trust land), to facilitate the determination of any potential impacts to designated
Trout Waters.
Notification to the Corps will include a statement with the name of the NCWRC or EBCI FWM
biologist contacted, the date of the notification, the location of work, a delineation of wetlands
and waters, a discussion of alternatives to working in the mountain trout waters, why alternatives
were not selected, and, if applicable, a plan to provide compensatory mitigation for all
unavoidable adverse impacts to mountain trout waters.
NCWRC and NC Trout Watersheds:
NCWRC Contact**
Mountain Coordinator
Balsam Depot
20830 Great Smoky
Mountain Expressway
Waynesville, NC 28786
Telephone: (828) 558-6011

Counties that are
entirely within Trout
Watersheds*
Alleghany Jackson
Ashe
Macon
Swain
Avery
Graham
Transylvania
Haywood
Watauga

For NCDOT Projects:
NCDOT Coordinator
206 Charter. Street
Albemarle, NC 28001
Telephone: (704) 982-9181
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Counties that are
partially within Trout
Watersheds*
Burke
McDowell
Buncombe
Mitchell
Caldwell
Polk
Cherokee
Rutherford
Clay
Surry
Henderson
Wilkes
Madison
Yancey

*NOTE: To determine notification requirements, contact the Corps Asheville Regulatory Field
Office at (828) 271-7980 or view maps for each County at the following World Wide Web page:
http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/AgencyCoordination/Trout/.
**If a project is located on EBCI trust land, submit the PCN in accordance with Section 3.14.
Contact the Corps Asheville Regulatory Field Office at (828) 271-7980 with questions.
2.8 Western NC Waters and Corridors
The permittee shall submit a PCN (see General Condition 32) to the District Engineer prior to
commencing the activity in waters of the United States if the activity will occur within any of the
following identified waters in western North Carolina, within 0.5 mile on either side of these
waters, or within 0.75 mile of the Little Tennessee River, as measured from the top of the bank
of the respective water (i.e., river, stream, or creek):
Brasstown Creek
Burningtown Creek
Cane River
Caney Fork
Cartoogechaye Creek
Chattooga River
Cheoah River
Cowee Creek
Cullasaja River
Deep Creek
Ellijay Creek
French Broad River
Garden Creek
Hiwassee River
Hominy Creek
Iotla Creek
Little Tennessee River (within the river or within 0.75 mile on either side of this river)
Nantahala River
Nolichucky River
North Fork French Broad River
North Toe River
Nottley River
Oconaluftee River (portion not located on trust/EBCI land)
Peachtree Creek
Shooting Creek
Snowbird Creek
South Toe River
Stecoah Creek
Swannanoa River
Sweetwater Creek
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Tuckasegee River (also spelled Tuckaseegee or Tuckaseigee)
Valley River
Watauga Creek
Watauga River
Wayah Creek
West Fork French Broad River
To determine notification requirements, contact the Corps Asheville Regulatory Field Office at
(828) 271-7980 or view maps for all corridors at the following World Wide Web page:
http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/AgencyCoordination/Designated-Special-Waters.aspx
3.0 List of Corps Regional Conditions for All Nationwide Permits
The following conditions apply to all Nationwide Permits in the Wilmington District:
3.1 Limitation of Loss of Stream Bed
NWPs may not be used for activities that may result in the loss or degradation of more than 300
total linear feet of stream bed, unless the District Engineer has waived the 300 linear foot limit
for ephemeral and intermittent streams on a case-by-case basis and has determined that the
proposed activity will result in minimal individual and cumulative adverse impacts to the aquatic
environment. Waivers for the loss of ephemeral and intermittent streams must be in writing and
documented by appropriate/accepted stream quality assessments*. This waiver only applies to
the 300 linear feet threshold for NWPs.
This Regional Condition does not apply to NWP 23 (Approved Categorical Exclusions).
*NOTE: Permittees should utilize the most current methodology prescribed by Wilmington
District to assess stream function and quality. Information can be found at:
https://ribits.usace.army.mil/ribits_apex/f?p=107:27:0::NO:::
3.2 Mitigation for Loss of Stream Bed
For any NWP that results in a loss of more than 150 linear feet of stream, the permittee shall
provide a mitigation proposal to compensate for more than minimal individual and cumulative
adverse impacts to the aquatic environment. For stream losses of 150 linear feet or less that
require a PCN, the District Engineer may determine, on a case-by-case basis, that compensatory
mitigation is required to ensure that the activity results in minimal adverse effect on the aquatic
environment.
3.3 Pre-construction Notification for Loss of Streambed Exceeding 150 Feet
Prior to use of any NWP for any activity which impacts more than 150 total linear feet of
perennial stream, intermittent or ephemeral stream, the permittee shall submit a PCN to the
District Engineer prior to commencing the activity (see General Condition 32). This applies to
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NWPs that do not have specific notification requirements. If a NWP has specific notification
requirements, the requirements of the NWP should be followed.
3.4 Restriction on Use of Live Concrete
For all NWPs which allow the use of concrete as a building material, live or fresh concrete,
including bags of uncured concrete, may not come into contact with the water in or entering into
waters of the United States. Water inside coffer dams or casings that has been in contact with
wet concrete shall only be returned to waters of the United States after the concrete is set and
cured and when it no longer poses a threat to aquatic organisms.
3.5 Requirements for Using Riprap for Bank Stabilization
For all NWPs that allow for the use of riprap material for bank stabilization, the following
measures shall be applied:
3.5.1. Where bank stabilization is conducted as part of an activity, natural design, bioengineering
and/or geoengineering methods that incorporate natural durable materials, native seed mixes, and
native plants and shrubs are to be utilized to the maximum extent practicable.
3.5.2. Filter cloth must be placed underneath the riprap as an additional requirement of its use in
North Carolina waters. The placement of filter fabric is not required if the riprap will be pushed
or “keyed” into the bank of the waterbody. A waiver from the specifications in this Regional
Condition may be requested in writing. The waiver will only be issued if it can be demonstrated
that the impacts of complying with this Regional Condition would result in greater adverse
impacts to the aquatic environment.
3.5.3. The placement of riprap shall be limited to the areas depicted on submitted work plan
drawings.
3.5.4. The riprap material shall be clean and free from loose dirt or any pollutant except in trace
quantities that would not have an adverse environmental effect.
3.5.5. It shall be of a size sufficient to prevent its movement from the authorized alignment by
natural forces under normal conditions.
3.5.6. The riprap material shall consist of clean rock or masonry material such as, but not limited
to, granite, marl, or broken concrete.
3.6 Requirements for Culvert Placement
3.6.1 For all NWPs that involve the construction/installation of culverts, measures will be
included in the construction/installation that will promote the safe passage of fish and other
aquatic organisms. The dimension, pattern, and profile of the stream above and below a pipe or
culvert should not be modified by altering the width or depth of the stream profile in connection
with the construction activity. The width, height, and gradient of a proposed culvert should be
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sufficient to pass the average historical low flow and spring flow without adversely altering flow
velocity. Spring flow is the seasonal sustained high flow that typically occurs in the spring.
Spring flows should be determined from gage data, if available. In the absence of such data,
bank-full flow can be used as a comparable indicator.
In Public Trust Areas of Environmental Concern (AEC) and/or the Estuarine Waters AEC as
designated by the Coastal Area Management Act (CAMA): All pipes/culverts must be
sufficiently sized to allow for the burial of the bottom of the culvert at least one foot below
normal bed elevation.

In all other areas: Culverts greater than 48 inches in diameter will be buried at least one foot
below the bed of the stream. Culverts 48 inches in diameter or less shall be buried to maintain
aquatic passage and to maintain passage during drought or low flow conditions, and every effort
shall be made to maintain the existing channel slope.
Culverts must be designed and constructed in a manner that minimizes destabilization and head
cutting. Destabilizing the channel and head cutting upstream should be considered and
appropriate actions incorporated in the design and placement of the culvert.
A waiver from the depth specifications in this condition may be requested, in writing, by the
permittee and issued by the Corp; this request must be specific as to the reasons(s) for the
request. The waiver will be issued if it can be demonstrated that the proposed design would
result in less impacts to the aquatic environment.
All counties: Culverts placed within riparian and/or riverine wetlands must be installed in a
manner that does not restrict the flow and circulation patterns of waters of the United States.
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Culverts placed across wetland fills purely for the purposes of equalizing surface water do not
have to be buried, but the culverts must be of adequate size and/or number to ensure unrestricted
transmission of water.
3.6.2 Bank-full flows (or less) shall be accommodated through maintenance of the existing bankfull channel cross sectional area. Additional culverts or culvert barrels at such crossings shall be
allowed only to receive bank-full flows.

3.6.3 Where adjacent floodplain is available, flows exceeding bank-full should be accommodated
by installing culverts at the floodplain elevation. Additional culverts or culvert barrels at such
crossings should not be buried, or if buried, must have sills at the inlets to ensure that they only
receive flows exceeding bank-full.
3.6.4 Excavation of existing stream channels shall be limited to the minimum necessary to
construct or install the proposed culvert. The final width of the impacted stream at the culvert
inlet and outlet should be no greater than the original stream width. A waiver from this condition
may be requested in writing; this request must be specific as to the reason(s) for the request. The
waiver will be issued if the proposed design would result in less impacts to the aquatic
environment and/or if it can be demonstrated that it is not practicable to restore the final width of
the impacted stream at the culvert inlet and outlet to the width of the original stream channel.
3.6.5 The width of the culvert shall be comparable to the width of the stream channel. If the
width of the culvert is wider than the stream channel, the culvert shall include baffles, benches
and/or sills to maintain the width of the stream channel. A waiver from this condition may be
requested in writing; this request must be specific as to the reason(s) for the request. The waiver
will be issued if it can be demonstrated that it is not practicable or necessary to include baffles,
benches or sills and the design would result in less impacts to the aquatic environment.
3.7 Notification to NCDEQ Shellfish Sanitation Section
Permittees shall notify the NCDEQ Shellfish Sanitation Section prior to dredging in or removing
sediment from an area closed to shell fishing where the effluent may be released to an area open
for shell fishing or swimming in order to avoid contamination from the disposal area and cause a
temporary shellfish closure to be made. Such notification shall also be provided to the
appropriate Corps Regulatory Field Office. Any disposal of sand to the ocean beach should
occur between November 1 and April 30 when recreational usage is low. Only clean sand
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should be used and no dredged sand from closed shell fishing areas may be used. If beach
disposal were to occur at times other than stated above or if sand from a closed shell fishing area
is to be used, a swimming advisory shall be posted, and a press release shall be issued by the
permittee.
3.8 Submerged Aquatic Vegetation
Impacts to Submerged Aquatic Vegetation (SAV) are not authorized by any NWP, except NWP
48, unless EFH Consultation has been completed pursuant to the Magnuson-Stevens Fisheries
Conservation and Management Act (Magnuson-Stevens Act). Permittees shall submit a PCN
(See NWP General Condition 32) to the District Engineer prior to commencing the activity if the
project would affect SAV. The permittee may not begin work until notified by the Corps that the
requirements of the Magnuson-Stevens Act have been satisfied and that the activity is
authorized.
3.9 Sedimentation and Erosion Control Structures and Measures
All PCNs will identify and describe sedimentation and erosion control structures and measures
proposed for placement in waters of the United States. The structures and measures should be
depicted on maps, surveys or drawings showing location and impacts to jurisdictional wetlands
and streams.
3.10 Restoration of Temporary Impacts to Stream Beds
Upon completion of work that involves temporary stream impacts, streambeds are to be restored
to pre-project elevations and widths using natural streambed material such that the impacted
stream reach mimics the adjacent upstream and downstream reach. The impacted area shall be
backfilled with natural streambed material to a depth of at least 12 inches or to the bottom depth
of the impacted area if shallower than 12 inches. An engineered in-stream structure or material
can be used to provide protection of a buried structure if it provides benefits to the aquatic
environment and can be accomplished by a natural streambed design. A permittee may request a
waiver of this condition if it is determined a buried structure needs significant physical protection
beyond those provided in this condition. This condition does not apply to NWP 27 – Aquatic
Habitat Restoration, Enhancement, and Establishment Activities.
3.11 Restoration of Temporary Impacts to Stream Banks
Upon completion of work involving temporary stream bank impacts, stream banks are to be
restored to pre-project grade and contours or beneficial grade and contours if the original bank
slope is steep and unstable. Natural durable materials, native seed mixes, and native plants and
shrubs are to be utilized in the restoration. Natural designs which use bioengineered and/or geoengineered methods are to be applied. An engineered structure or material can be used to provide
protection of a buried structure if it provides benefits to the stream bank environment, provided it
is not in excess of the minimum amount needed for protection and does not exceed an average of
one cubic yard per running foot placed along the bank below the plane of the ordinary high water
mark. A permittee may request a waiver of this condition if it is determined a buried structure
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needs significant physical protection beyond those provided in this condition. This condition
does not apply to NWP 27 – Aquatic Habitat Restoration, Enhancement, and Establishment
Activities.
3.12 Federal Navigation Channel Setbacks and Corps Easements
3.12.1 Authorized structures and fills located in or adjacent to Federally authorized waterways
will be constructed in accordance with the latest setback criteria established by the Wilmington
District Engineer. You may review the setback policy at
http://www.saw.usace.army.mil/Missions/Navigation/Setbacks.aspx. This general permit does
not authorize the construction of hardened or permanently fixed structures within the Federally
Authorized Channel Setback, unless the activity is approved by the Corps. The permittee shall
submit a PCN (see General Condition 32) to the District Engineer prior to the construction of any
structures or fills within the Federally Authorized Channel Setback.
3.12.2 The permittee shall obtain a Consent to Cross Government Easement from the
Wilmington District’s Land Use Coordinator prior to any crossing of the Corps easement and/or
prior to commencing construction of any structures, authorized dredging or other work within the
right-of-way of, or in proximity to, a federally designated disposal area. The Land Use
Coordinator may be contacted at: CESAW-OP-N, 69 Darlington Avenue, Wilmington, North
Carolina 28403-1343, email: SAWWeb-NAV@usace.army.mil
3.13 Northern Long-eared Bat – Endangered Species Act Compliance
The Wilmington District, U.S. Army Corps of Engineers has consulted with the United States
Fish and Wildlife Service (USFWS) in regards to the threatened Northern long-eared bat
(NLEB) (Myotis septentrionalis) and Standard Local Operating Procedures for Endangered
Species (SLOPES) have been approved by the Corps and the USFWS. This condition concerns
effects to the NLEB only and does not address effects to other federally listed species and/or
federally designated critical habitat.
A. Procedures when the Corps is the lead federal* agency for a project:
The permittee must comply with (1) and (2) below when:
• the project is located in the western 41 counties of North Carolina, to include nonfederal aid North Carolina Department of Transportation (NCDOT) projects, OR;
• the project is located in the 59 eastern counties of North Carolina, and is a nonNCDOT project.
*Generally, if a project is located on private property or on non-federal land, and the project
is not being funded by a federal entity, the Corps will be the lead federal agency due to the
requirement to obtain Department of the Army authorization to impact waters of the United
States. If the project is located on federal land, contact the Corps to determine the lead
federal agency.
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(1) A permittee using a NWP must check to see if their project is located in the range of
the NLEB by using the following website:
http://www.fws.gov/midwest/endangered/mammals/nleb/pdf/WNSZone.pdf. If the
project is within the range of the NLEB, or if the project includes percussive activities
(e.g., blasting, pile driving, etc.), the permittee is then required to check the appropriate
website in the paragraph below to discover if their project:
• is located in a 12-digit Hydrologic Unit Code area (“red HUC” - shown as red areas
on the map), AND/OR;
• involves percussive activities within 0.25 mile of a red HUC.
Red HUC maps - for the western 41 counties in NC (covered by the Asheville Ecological
Services Field Office), check the project location against the electronic maps found at:
http://www.fws.gov/asheville/htmls/project_review/NLEB_in_WNC.html. For the eastern
59 counties in NC (covered by the Raleigh Ecological Services Field Office), check the
project location against the electronic maps found at:
https://www.fws.gov/raleigh/NLEB_RFO.html.
(2) A permittee must submit a PCN to the District Engineer, and receive written
authorization from the District Engineer, prior to commencing the activity, if the activity
will involve any of the following:
• tree clearing/removal, construction/installation of wind turbines in a red HUC,
AND/OR;
•

•

bridge removal or maintenance, unless the bridge has been inspected and there is
no evidence of bat use, (applies anywhere in the range of the NLEB), AND/OR:
percussive activities in a red HUC, or within 0.25 mile of a red HUC.

The permittee may proceed with the activity without submitting a PCN to either the Corps
or the USFWS, provided the activity complies with all applicable NWP terms and general
and regional conditions, if the permittee’s review under A.(1) and A.(2) above shows that
the project is:
•

•

located outside of a red HUC (and there are no percussive activities), and the
activity will NOT include bridge removal or maintenance, unless the bridge has
been inspected and there is no evidence of bat use, OR;
located outside of a red HUC and there are percussive activities, but the percussive
activities will not occur within 0.25-mile of a red HUC boundary, and the activity
will NOT include bridge removal or maintenance, unless the bridge has been
inspected and there is no evidence of bat use, OR;
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•

located in a red HUC, but the activity will NOT include: tree clearing/removal;
construction/installation of wind turbines; bridge removal or maintenance, unless
the bridge has been inspected and there is no evidence of bat use, and/or; any
percussive activities.

B. Procedures when the USACE is not the lead federal agency:
For projects where another federal agency is the lead federal agency - if that other federal agency
has completed project-specific ESA Section 7(a)(2) consultation for the NLEB, and has (1)
determined that the project would not cause prohibited incidental take of the NLEB, and (2)
completed coordination/consultation that is required by the USFWS (per the directions on the
respective USFWS office’s website), that project may proceed without notification to either the
USACE or the USFWS, provided all General and Regional Permit Conditions are met.
The NLEB SLOPES can be viewed on the USACE website at the following World Wide Web
Page: http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/AgencyCoordination/ESA/. Permittees who do not have internet access may contact the USACE at (910)
251- 4633.
3.14 Work on Eastern Band of Cherokee Indians Land
All PCNs submitted for activities in waters of the United States on Eastern Band of Cherokee
Indians (EBCI) trust land (i.e., Qualla Boundary and non-contiguous tracts of trust land), must
comply with the requirements of the latest MOU between the Wilmington District and the
Eastern Band of Cherokee Indians.
4.0 Additional Regional Conditions for Specific Nationwide Permits
4.1 NWP #7 - Outfall Structures and Maintenance
4.1.1 The permittee must employ the best available means when using any associated intake
structure, including determining its site, design, and technology (e.g., screening), in order to
minimize entrainment or impingement of fish and other aquatic life.
4.1.2 This NWP cannot be used to authorize any ocean outfall structures unless the Corps
receives written verification that the proposed project is consistent with the North Carolina
Coastal Management Program or has received a CAMA permit.
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NATIONWIDE PERMIT 12
DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS
FINAL NOTICE OF ISSUANCE AND MODIFICATION OF NATIONWIDE PERMITS
FEDERAL REGISTER
AUTHORIZED MARCH 19, 2017
Utility Line Activities. Activities required for the construction, maintenance, repair, and
removal of utility lines and associated facilities in waters of the United States, provided the
activity does not result in the loss of greater than 1/2-acre of waters of the United States for
each single and complete project.
Utility lines: This NWP authorizes discharges of dredged or fill material into waters of the
United States and structures or work in navigable waters for crossings of those waters
associated with the construction, maintenance, or repair of utility lines, including outfall and
intake structures. There must be no change in pre-construction contours of waters of the
United States. A “utility line” is defined as any pipe or pipeline for the transportation of any
gaseous, liquid, liquescent, or slurry substance, for any purpose, and any cable, line, or wire
for the transmission for any purpose of electrical energy, telephone, and telegraph messages,
and internet, radio, and television communication. The term “utility line” does not include
activities that drain a water of the United States, such as drainage tile or french drains, but it
does apply to pipes conveying drainage from another area.
Material resulting from trench excavation may be temporarily sidecast into waters of the
United States for no more than three months, provided the material is not placed in such a
manner that it is dispersed by currents or other forces. The district engineer may extend the
period of temporary side casting for no more than a total of 180 days, where appropriate. In
wetlands, the top 6 to 12 inches of the trench should normally be backfilled with topsoil from
the trench. The trench cannot be constructed or backfilled in such a manner as to drain waters
of the United States (e.g., backfilling with extensive gravel layers, creating a french drain
effect). Any exposed slopes and stream banks must be stabilized immediately upon
completion of the utility line crossing of each waterbody.
Utility line substations: This NWP authorizes the construction, maintenance, or expansion of
substation facilities associated with a power line or utility line in non-tidal waters of the
United States, provided the activity, in combination with all other activities included in one
single and complete project, does not result in the loss of greater than 1/2-acre of waters of
the United States. This NWP does not authorize discharges into non-tidal wetlands adjacent
to tidal waters of the United States to construct, maintain, or expand substation facilities.
Foundations for overhead utility line towers, poles, and anchors: This NWP authorizes the
construction or maintenance of foundations for overhead utility line towers, poles, and
anchors in all waters of the United States, provided the foundations are the minimum size
necessary and separate footings for each tower leg (rather than a larger single pad) are used
where feasible.
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Access roads: This NWP authorizes the construction of access roads for the construction and
maintenance of utility lines, including overhead power lines and utility line substations, in
non-tidal waters of the United States, provided the activity, in combination with all other
activities included in one single and complete project, does not cause the loss of greater than
1/2-acre of non-tidal waters of the United States. This NWP does not authorize discharges
into non-tidal wetlands adjacent to tidal waters for access roads. Access roads must be the
minimum width necessary (see Note 2, below). Access roads must be constructed so that the
length of the road minimizes any adverse effects on waters of the United States and must be
as near as possible to pre-construction contours and elevations (e.g., at grade corduroy roads
or geotextile/gravel roads). Access roads constructed above pre-construction contours and
elevations in waters of the United States must be properly bridged or culverted to maintain
surface flows.
This NWP may authorize utility lines in or affecting navigable waters of the United States
even if there is no associated discharge of dredged or fill material (See 33 CFR part 322).
Overhead utility lines constructed over section 10 waters and utility lines that are routed in or
under section 10 waters without a discharge of dredged or fill material require a section 10
permit.
This NWP authorizes, to the extent that Department of the Army authorization is required,
temporary structures, fills, and work necessary for the remediation of inadvertent returns of
drilling fluids to waters of the United States through sub-soil fissures or fractures that might
occur during horizontal directional drilling activities conducted for the purpose of installing
or replacing utility lines. These remediation activities must be done as soon as practicable,
to restore the affected waterbody. District engineers may add special conditions to this NWP
to require a remediation plan for addressing inadvertent returns of drilling fluids to waters of
the United States during horizontal directional drilling activities conducted for the purpose of
installing or replacing utility lines.
This NWP also authorizes temporary structures, fills, and work, including the use of
temporary mats, necessary to conduct the utility line activity. Appropriate measures must be
taken to maintain normal downstream flows and minimize flooding to the maximum extent
practicable, when temporary structures, work, and discharges, including cofferdams, are
necessary for construction activities, access fills, or dewatering of construction sites.
Temporary fills must consist of materials, and be placed in a manner, that will not be eroded
by expected high flows. After construction, temporary fills must be removed in their entirety
and the affected areas returned to pre-construction elevations. The areas affected by
temporary fills must be revegetated, as appropriate.
Notification: The permittee must submit a pre-construction notification to the district
engineer prior to commencing the activity if any of the following criteria are met:
(1) the activity involves mechanized land clearing in a forested wetland for the utility line
right-of-way; (2) a section 10 permit is required; (3) the utility line in waters of the United
States, excluding overhead lines, exceeds 500 feet; (4) the utility line is placed within a
jurisdictional area (i.e., water of the United States), and it runs parallel to or along a stream
bed that is within that jurisdictional area; (5) discharges that result in the loss of greater than
1/10-acre of waters of the United States; (6) permanent access roads are constructed above
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grade in waters of the United States for a distance of more than 500 feet; or (7) permanent
access roads are constructed in waters of the United States with impervious materials. (See
general condition 32.) (Authorities: Sections 10 and 404)
Note 1: Where the utility line is constructed or installed in navigable waters of the United
States (i.e., section 10 waters) within the coastal United States, the Great Lakes, and United
States territories, a copy of the NWP verification will be sent by the Corps to the National
Oceanic and Atmospheric Administration (NOAA), National Ocean Service (NOS), for
charting the utility line to protect navigation.
Note 2: For utility line activities crossing a single waterbody more than one time at separate
and distant locations, or multiple waterbodies at separate and distant locations, each crossing
is considered a single and complete project for purposes of NWP authorization. Utility line
activities must comply with 33 CFR 330.6(d).
Note 3: Utility lines consisting of aerial electric power transmission lines crossing navigable
waters of the United States (which are defined at 33 CFR part 329) must comply with the
applicable minimum clearances specified in 33 CFR 322.5(i).
Note 4: Access roads used for both construction and maintenance may be authorized,
provided they meet the terms and conditions of this NWP. Access roads used solely for
construction of the utility line must be removed upon completion of the work, in accordance
with the requirements for temporary fills.
Note 5: Pipes or pipelines used to transport gaseous, liquid, liquescent, or slurry substances
over navigable waters of the United States are considered to be bridges, not utility lines, and
may require a permit from the U.S. Coast Guard pursuant to section 9 of the Rivers and
Harbors Act of 1899. However, any discharges of dredged or fill material into waters of the
United States associated with such pipelines will require a section 404 permit (see NWP 15).
Note 6: This NWP authorizes utility line maintenance and repair activities that do not qualify
for the Clean Water Act section 404(f) exemption for maintenance of currently serviceable
fills or fill structures.
Note 7: For overhead utility lines authorized by this NWP, a copy of the PCN and NWP
verification will be provided to the Department of Defense Siting Clearinghouse, which will
evaluate potential effects on military activities.
Note 8: For NWP 12 activities that require pre-construction notification, the PCN must
include any other NWP(s), regional general permit(s), or individual permit(s) used or intended
to be used to authorize any part of the proposed project or any related activity, including other
separate and distant crossings that require Department of the Army authorization but do not
require pre-construction notification (see paragraph (b) of general condition 32). The district
engineer will evaluate the PCN in accordance with Section D, “District Engineer’s Decision.”
The district engineer may require mitigation to ensure that the authorized activity results in no
more than minimal individual and cumulative adverse environmental effects (see general
condition 23).
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NATIONWIDE PERMIT GENERAL CONDITIONS
The following General Conditions must be followed in order for any authorization by a NWP to
be valid:
1. Navigation. (a) No activity may cause more than a minimal adverse effect on
navigation.
(b) Any safety lights and signals prescribed by the U.S. Coast Guard, through
regulations or otherwise, must be installed and maintained at the permittee's expense on
authorized facilities in navigable waters of the United States.
(c) The permittee understands and agrees that, if future operations by the United
States require the removal, relocation, or other alteration, of the structure or work herein
authorized, or if, in the opinion of the Secretary of the Army or his authorized representative,
said structure or work shall cause unreasonable obstruction to the free navigation of the
navigable waters, the permittee will be required, upon due notice from the Corps of Engineers,
to remove, relocate, or alter the structural work or obstructions caused thereby, without expense
to the United States. No claim shall be made against the United States on account of any such
removal or alteration.
2. Aquatic Life Movements. No activity may substantially disrupt the necessary life
cycle movements of those species of aquatic life indigenous to the waterbody, including those
species that normally migrate through the area, unless the activity's primary purpose is to
impound water. All permanent and temporary crossings of waterbodies shall be suitably
culverted, bridged, or otherwise designed and constructed to maintain low flows to sustain the
movement of those aquatic species. If a bottomless culvert cannot be used, then the crossing
should be designed and constructed to minimize adverse effects to aquatic life movements.
3. Spawning Areas. Activities in spawning areas during spawning seasons must
be avoided to the maximum extent practicable. Activities that result in the physical
destruction (e.g., through excavation, fill, or downstream smothering by substantial turbidity)
of an important spawning area are not authorized.
4. Migratory Bird Breeding Areas. Activities in waters of the United States that
serve as breeding areas for migratory birds must be avoided to the maximum extent
practicable.
5. Shellfish Beds. No activity may occur in areas of concentrated shellfish
populations, unless the activity is directly related to a shellfish harvesting activity
authorized by NWPs 4 and 48, or is a shellfish seeding or habitat restoration activity
authorized by NWP 27.
6. Suitable Material. No activity may use unsuitable material (e.g., trash, debris,
car bodies, asphalt, etc.). Material used for construction or discharged must be free from toxic
pollutants in toxic amounts (see section 307 of the Clean Water Act).
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7. Water Supply Intakes. No activity may occur in the proximity of a public water
supply intake, except where the activity is for the repair or improvement of public water supply
intake structures or adjacent bank stabilization.
8. Adverse Effects From Impoundments. If the activity creates an impoundment
of water, adverse effects to the aquatic system due to accelerating the passage of water,
and/or restricting its flow must be minimized to the maximum extent practicable.
9. Management of Water Flows. To the maximum extent practicable, the preconstruction course, condition, capacity, and location of open waters must be maintained for
each activity, including stream channelization, storm water management activities, and
temporary and permanent road crossings, except as provided below. The activity must be
constructed to withstand expected high flows. The activity must not restrict or impede the
passage of normal or high flows, unless the primary purpose of the activity is to impound water
or manage high flows. The activity may alter the pre-construction course, condition, capacity,
and location of open waters if it benefits the aquatic environment (e.g., stream restoration or
relocation activities).
10. Fills Within 100-Year Floodplains. The activity must comply with applicable
FEMA-approved state or local floodplain management requirements.
11. Equipment. Heavy equipment working in wetlands or mudflats must be placed
on mats, or other measures must be taken to minimize soil disturbance.
12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment
controls must be used and maintained in effective operating condition during construction, and
all exposed soil and other fills, as well as any work below the ordinary high water mark or
high tide line, must be permanently stabilized at the earliest practicable date. Permittees are
encouraged to perform work within waters of the United States during periods of low-flow or
no-flow, or during low tides.
13. Removal of Temporary Fills. Temporary fills must be removed in their entirety
and the affected areas returned to pre-construction elevations. The affected areas must be
revegetated, as appropriate.
14. Proper Maintenance. Any authorized structure or fill shall be properly
maintained, including maintenance to ensure public safety and compliance with applicable
NWP general conditions, as well as any activity-specific conditions added by the district
engineer to an NWP authorization.
15. Single and Complete Project. The activity must be a single and complete
project. The same NWP cannot be used more than once for the same single and complete
project.
16. Wild and Scenic Rivers. (a) No NWP activity may occur in a component of
the National Wild and Scenic River System, or in a river officially designated by Congress as a
“study river” for possible inclusion in the system while the river is in an official study status,
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unless the appropriate Federal agency with direct management responsibility for such river,
has determined in writing that the proposed activity will not adversely affect the Wild and
Scenic River designation or study status.
(b) If a proposed NWP activity will occur in a component of the National Wild and
Scenic River System, or in a river officially designated by Congress as a “study river” for
possible inclusion in the system while the river is in an official study status, the permittee must
submit a pre-construction notification (see general condition 32). The district engineer will
coordinate the PCN with the Federal agency with direct management responsibility for that
river. The permittee shall not begin the NWP activity until notified by the district engineer that
the Federal agency with direct management responsibility for that river has determined in
writing that the proposed NWP activity will not adversely affect the Wild and Scenic River
designation or study status.
(c) Information on Wild and Scenic Rivers may be obtained from the appropriate
Federal land management agency responsible for the designated Wild and Scenic River or
study river (e.g., National Park Service, U.S. Forest Service, Bureau of Land Management,
U.S. Fish and Wildlife Service). Information on these rivers is also available at:
http://www.rivers.gov/.
17. Tribal Rights. No NWP activity may cause more than minimal adverse effects
on tribal rights (including treaty rights), protected tribal resources, or tribal lands.
18. Endangered Species. (a) No activity is authorized under any NWP which is
likely to directly or indirectly jeopardize the continued existence of a threatened or endangered
species or a species proposed for such designation, as identified under the Federal Endangered
Species Act (ESA), or which will directly or indirectly destroy or adversely modify the critical
habitat of such species. No activity is authorized under any NWP which “may affect” a listed
species or critical habitat, unless ESA section 7 consultation addressing the effects of the
proposed activity has been completed. Direct effects are the immediate effects on listed species
and critical habitat caused by the NWP activity. Indirect effects are those effects on listed
species and critical habitat that are caused by the NWP activity and are later in time, but still
are reasonably certain to occur.
(b) Federal agencies should follow their own procedures for complying with the
requirements of the ESA. If pre-construction notification is required for the proposed activity,
the Federal permittee must provide the district engineer with the appropriate documentation to
demonstrate compliance with those requirements. The district engineer will verify that the
appropriate documentation has been submitted. If the appropriate documentation has not been
submitted, additional ESA section 7 consultation may be necessary for the activity and the
respective federal agency would be responsible for fulfilling its obligation under section 7 of
the ESA.
(c) Non-federal permittees must submit a pre-construction notification to the
district engineer if any listed species or designated critical habitat might be affected or is in the
vicinity of the activity, or if the activity is located in designated critical habitat, and shall not
begin work on the activity until notified by the district engineer that the requirements of the
ESA have been satisfied and that the activity is authorized. For activities that might affect
Federally-listed endangered or threatened species or designated critical habitat, the preconstruction notification must include the name(s) of the endangered or threatened species that
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might be affected by the proposed activity or that utilize the designated critical habitat that
might be affected by the proposed activity. The district engineer will determine whether the
proposed activity “may affect” or will have “no effect” to listed species and designated critical
habitat and will notify the non- Federal applicant of the Corps’ determination within 45 days of
receipt of a complete pre- construction notification. In cases where the non-Federal applicant
has identified listed species or critical habitat that might be affected or is in the vicinity of the
activity, and has so notified the Corps, the applicant shall not begin work until the Corps has
provided notification that the proposed activity will have “no effect” on listed species or critical
habitat, or until ESA section 7 consultation has been completed. If the non-Federal applicant has
not heard back from the Corps within 45 days, the applicant must still wait for notification from
the Corps.
(d) As a result of formal or informal consultation with the FWS or NMFS the
district engineer may add species-specific permit conditions to the NWPs.
(e) Authorization of an activity by an NWP does not authorize the “take” of a
threatened or endangered species as defined under the ESA. In the absence of separate
authorization (e.g., an ESA Section 10 Permit, a Biological Opinion with “incidental take”
provisions, etc.) from the FWS or the NMFS, the Endangered Species Act prohibits any person
subject to the jurisdiction of the United States to take a listed species, where "take" means to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage
in any such conduct. The word “harm” in the definition of “take'' means an act which actually
kills or injures wildlife. Such an act may include significant habitat modification or degradation
where it actually kills or injures wildlife by significantly impairing essential behavioral
patterns, including breeding, feeding or sheltering.
(f) If the non-federal permittee has a valid ESA section 10(a)(1)(B) incidental take
permit with an approved Habitat Conservation Plan for a project or a group of projects that
includes the proposed NWP activity, the non-federal applicant should provide a copy of that
ESA section 10(a)(1)(B) permit with the PCN required by paragraph (c) of this general
condition. The district engineer will coordinate with the agency that issued the ESA section
10(a)(1)(B) permit to determine whether the proposed NWP activity and the associated
incidental take were considered in the internal ESA section 7 consultation conducted for the
ESA section 10(a)(1)(B) permit. If that coordination results in concurrence from the agency
that the proposed NWP activity and the associated incidental take were considered in the
internal ESA section 7 consultation for the ESA section 10(a)(1)(B) permit, the district
engineer does not need to conduct a separate ESA section 7 consultation for the proposed NWP
activity. The district engineer will notify the non-federal applicant within 45 days of receipt of
a complete pre-construction notification whether the ESA section 10(a)(1)(B) permit covers the
proposed NWP activity or whether additional ESA section 7 consultation is required.
(g) Information on the location of threatened and endangered species and their
critical habitat can be obtained directly from the offices of the FWS and NMFS or their world
wide web pages at http://www.fws.gov/ or http://www.fws.gov/ipac and
http://www.nmfs.noaa.gov/pr/species/esa/ respectively.
19. Migratory Birds and Bald and Golden Eagles. The permittee is responsible for
ensuring their action complies with the Migratory Bird Treaty Act and the Bald and Golden
Eagle Protection Act. The permittee is responsible for contacting appropriate local office of the
U.S. Fish and Wildlife Service to determine applicable measures to reduce impacts to migratory
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birds or eagles, including whether “incidental take” permits are necessary and available under
the Migratory Bird Treaty Act or Bald and Golden Eagle Protection Act for a particular
activity.
20. Historic Properties. (a) In cases where the district engineer determines that the
activity may have the potential to cause effects to properties listed, or eligible for listing, in the
National Register of Historic Places, the activity is not authorized, until the requirements of
Section 106 of the National Historic Preservation Act (NHPA) have been satisfied.
(b) Federal permittees should follow their own procedures for complying with the
requirements of section 106 of the National Historic Preservation Act. If pre-construction
notification is required for the proposed NWP activity, the Federal permittee must provide the
district engineer with the appropriate documentation to demonstrate compliance with those
requirements. The district engineer will verify that the appropriate documentation has been
submitted. If the appropriate documentation is not submitted, then additional consultation
under section 106 may be necessary. The respective federal agency is responsible for fulfilling
its obligation to comply with section 106.
(c) Non-federal permittees must submit a pre-construction notification to the
district engineer if the NWP activity might have the potential to cause effects to any historic
properties listed on, determined to be eligible for listing on, or potentially eligible for listing on
the National Register of Historic Places, including previously unidentified properties. For such
activities, the pre-construction notification must state which historic properties might have the
potential to be affected by the proposed NWP activity or include a vicinity map indicating the
location of the historic properties or the potential for the presence of historic properties.
Assistance regarding information on the location of, or potential for, the presence of historic
properties can be sought from the State Historic Preservation Officer, Tribal Historic
Preservation Officer, or designated tribal representative, as appropriate, and the National
Register of Historic Places (see 33 CFR 330.4(g)). When reviewing pre-construction
notifications, district engineers will comply with the current procedures for addressing the
requirements of section 106 of the National Historic Preservation Act. The district engineer
shall make a reasonable and good faith effort to carry out appropriate identification efforts,
which may include background research, consultation, oral history interviews, sample field
investigation, and field survey. Based on the information submitted in the PCN and these
identification efforts, the district engineer shall determine whether the proposed NWP activity
has the potential to cause effects on the historic properties. Section 106 consultation is not
required when the district engineer determines that the activity does not have the potential to
cause effects on historic properties (see 36 CFR 800.3(a)). Section 106 consultation is required
when the district engineer determines that the activity has the potential to cause effects on
historic properties. The district engineer will conduct consultation with consulting parties
identified under 36 CFR 800.2(c) when he or she makes any of the following effect
determinations for the purposes of section 106 of the NHPA: no historic properties affected, no
adverse effect, or adverse effect. Where the non-Federal applicant has identified historic
properties on which the activity might have the potential to cause effects and so notified the
Corps, the non-Federal applicant shall not begin the activity until notified by the district
engineer either that the activity has no potential to cause effects to historic properties or that
NHPA section 106 consultation has been completed.
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(d) For non-federal permittees, the district engineer will notify the prospective
permittee within 45 days of receipt of a complete pre-construction notification whether NHPA
section 106 consultation is required. If NHPA section 106 consultation is required, the district
engineer will notify the non-Federal applicant that he or she cannot begin the activity until
section 106 consultation is completed. If the non-Federal applicant has not heard back from the
Corps within 45 days, the applicant must still wait for notification from the Corps.
(e) Prospective permittees should be aware that section 110k of the NHPA (54
U.S.C. 306113) prevents the Corps from granting a permit or other assistance to an applicant
who, with intent to avoid the requirements of section 106 of the NHPA, has intentionally
significantly adversely affected a historic property to which the permit would relate, or having
legal power to prevent it, allowed such significant adverse effect to occur, unless the Corps,
after consultation with the Advisory Council on Historic Preservation (ACHP), determines that
circumstances justify granting such assistance despite the adverse effect created or permitted
by the applicant. If circumstances justify granting the assistance, the Corps is required to
notify the ACHP and provide documentation specifying the circumstances, the degree of
damage to the integrity of any historic properties affected, and proposed mitigation. This
documentation must include any views obtained from the applicant, SHPO/THPO, appropriate
Indian tribes if the undertaking occurs on or affects historic properties on tribal lands or affects
properties of interest to those tribes, and other parties known to have a legitimate interest in the
impacts to the permitted activity on historic properties.
21. Discovery of Previously Unknown Remains and Artifacts. If you discover
any previously unknown historic, cultural or archeological remains and artifacts while
accomplishing the activity authorized by this permit, you must immediately notify the district
engineer of what you have found, and to the maximum extent practicable, avoid construction
activities that may affect the remains and artifacts until the required coordination has been
completed. The district engineer will initiate the Federal, Tribal, and state coordination
required to determine if the items or remains warrant a recovery effort or if the site is eligible
for listing in the National Register of Historic Places.
22. Designated Critical Resource Waters. Critical resource waters include, NOAAmanaged marine sanctuaries and marine monuments, and National Estuarine Research
Reserves. The district engineer may designate, after notice and opportunity for public
comment, additional waters officially designated by a state as having particular environmental
or ecological significance, such as outstanding national resource waters or state natural
heritage sites. The district engineer may also designate additional critical resource waters after
notice and opportunity for public comment.
(a) Discharges of dredged or fill material into waters of the United States are not
authorized by NWPs 7, 12, 14, 16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, and 52 for
any activity within, or directly affecting, critical resource waters, including wetlands adjacent
to such waters.
(b) For NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, 38, and
54, notification is required in accordance with general condition 32, for any activity proposed in
the designated critical resource waters including wetlands adjacent to those waters. The district
engineer may authorize activities under these NWPs only after it is determined that the impacts
to the critical resource waters will be no more than minimal.
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23. Mitigation. The district engineer will consider the following factors when
determining appropriate and practicable mitigation necessary to ensure that the individual and
cumulative adverse environmental effects are no more than minimal:
(a) The activity must be designed and constructed to avoid and minimize adverse
effects, both temporary and permanent, to waters of the United States to the maximum extent
practicable at the project site (i.e., on site).
(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or
compensating for resource losses) will be required to the extent necessary to ensure that the
individual and cumulative adverse environmental effects are no more than minimal.
(c) Compensatory mitigation at a minimum one-for-one ratio will be required for
all wetland losses that exceed 1/10-acre and require pre-construction notification, unless the
district engineer determines in writing that either some other form of mitigation would be
more environmentally appropriate or the adverse environmental effects of the proposed
activity are no more than minimal, and provides an activity-specific waiver of this
requirement. For wetland losses of 1/10-acre or less that require pre-construction notification,
the district engineer may determine on a case-by-case basis that compensatory mitigation is
required to ensure that the activity results in only minimal adverse environmental effects.
(d) For losses of streams or other open waters that require pre-construction
notification, the district engineer may require compensatory mitigation to ensure that the
activity results in no more than minimal adverse environmental effects. Compensatory
mitigation for losses of streams should be provided, if practicable, through stream
rehabilitation, enhancement, or preservation, since streams are difficult-to-replace resources
(see 33 CFR 332.3(e)(3)).
(e) Compensatory mitigation plans for NWP activities in or near streams or other
open waters will normally include a requirement for the restoration or enhancement,
maintenance, and legal protection (e.g., conservation easements) of riparian areas next to open
waters. In some cases, the restoration or maintenance/protection of riparian areas may be the
only compensatory mitigation required. Restored riparian areas should consist of native
species. The width of the required riparian area will address documented water quality or
aquatic habitat loss concerns. Normally, the riparian area will be 25 to 50 feet wide on each
side of the stream, but the district engineer may require slightly wider riparian areas to address
documented water quality or habitat loss concerns. If it is not possible to restore or
maintain/protect a riparian area on both sides of a stream, or if the waterbody is a lake or
coastal waters, then restoring or maintaining/protecting a riparian area along a single bank or
shoreline may be sufficient. Where both wetlands and open waters exist on the project site, the
district engineer will determine the appropriate compensatory mitigation (e.g., riparian areas
and/or wetlands compensation) based on what is best for the aquatic environment on a
watershed basis. In cases where riparian areas are determined to be the most appropriate form
of minimization or compensatory mitigation, the district engineer may waive or reduce the
requirement to provide wetland compensatory mitigation for wetland losses.
(f) Compensatory mitigation projects provided to offset losses of aquatic
resources must comply with the applicable provisions of 33 CFR part 332.
(1) The prospective permittee is responsible for proposing an appropriate
compensatory mitigation option if compensatory mitigation is necessary to ensure that the
activity results in no more than minimal adverse environmental effects. For the NWPs, the
preferred mechanism for providing compensatory mitigation is mitigation bank credits or in10

lieu fee program credits (see 33 CFR 332.3(b)(2) and (3)). However, if an appropriate number
and type of mitigation bank or in-lieu credits are not available at the time the PCN is submitted
to the district engineer, the district engineer may approve the use of permittee-responsible
mitigation.
(2) The amount of compensatory mitigation required by the district engineer must
be sufficient to ensure that the authorized activity results in no more than minimal individual
and cumulative adverse environmental effects (see 33 CFR 330.1(e)(3)). (See also 33 CFR
332.3(f)).
(3) Since the likelihood of success is greater and the impacts to potentially
valuable uplands are reduced, aquatic resource restoration should be the first
compensatory mitigation option considered for permittee-responsible mitigation.
(4) If permittee-responsible mitigation is the proposed option, the prospective
permittee is responsible for submitting a mitigation plan. A conceptual or detailed mitigation
plan may be used by the district engineer to make the decision on the NWP verification request,
but a final mitigation plan that addresses the applicable requirements of 33 CFR 332.4(c)(2)
through (14) must be approved by the district engineer before the permittee begins work in
waters of the United States, unless the district engineer determines that prior approval of the
final mitigation plan is not practicable or not necessary to ensure timely completion of the
required compensatory mitigation (see 33 CFR 332.3(k)(3)).
(5) If mitigation bank or in-lieu fee program credits are the proposed option, the
mitigation plan only needs to address the baseline conditions at the impact site and the
number of credits to be provided.
(6) Compensatory mitigation requirements (e.g., resource type and amount to be
provided as compensatory mitigation, site protection, ecological performance standards,
monitoring requirements) may be addressed through conditions added to the NWP
authorization, instead of components of a compensatory mitigation plan (see 33 CFR
332.4(c)(1)(ii)).
(g) Compensatory mitigation will not be used to increase the acreage losses
allowed by the acreage limits of the NWPs. For example, if an NWP has an acreage limit of
1/2-acre, it cannot be used to authorize any NWP activity resulting in the loss of greater than
1/2-acre of waters of the United States, even if compensatory mitigation is provided that
replaces or restores some of the lost waters. However, compensatory mitigation can and should
be used, as necessary, to ensure that an NWP activity already meeting the established acreage
limits also satisfies the no more than minimal impact requirement for the NWPs.
(h) Permittees may propose the use of mitigation banks, in-lieu fee programs, or
permittee-responsible mitigation. When developing a compensatory mitigation proposal, the
permittee must consider appropriate and practicable options consistent with the framework at
33 CFR 332.3(b). For activities resulting in the loss of marine or estuarine resources,
permittee-responsible mitigation may be environmentally preferable if there are no mitigation
banks or in-lieu fee programs in the area that have marine or estuarine credits available for
sale or transfer to the permittee. For permittee-responsible mitigation, the special conditions of
the NWP verification must clearly indicate the party or parties responsible for the
implementation and performance of the compensatory mitigation project, and, if required, its
long-term management.
(i) Where certain functions and services of waters of the United States are
permanently adversely affected by a regulated activity, such as discharges of dredged or fill
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material into waters of the United States that will convert a forested or scrub-shrub wetland to
a herbaceous wetland in a permanently maintained utility line right-of-way, mitigation may be
required to reduce the adverse environmental effects of the activity to the no more than
minimal level.
24. Safety of Impoundment Structures. To ensure that all impoundment structures
are safely designed, the district engineer may require non-Federal applicants to demonstrate that
the structures comply with established state dam safety criteria or have been designed by
qualified persons. The district engineer may also require documentation that the design has
been independently reviewed by similarly qualified persons, and appropriate modifications
made to ensure safety.
25. Water Quality. Where States and authorized Tribes, or EPA where applicable,
have not previously certified compliance of an NWP with CWA section 401, individual 401
Water Quality Certification must be obtained or waived (see 33 CFR 330.4(c)). The district
engineer or State or Tribe may require additional water quality management measures to ensure
that the authorized activity does not result in more than minimal degradation of water quality.
26. Coastal Zone Management. In coastal states where an NWP has not previously
received a state coastal zone management consistency concurrence, an individual state coastal
zone management consistency concurrence must be obtained, or a presumption of concurrence
must occur (see 33 CFR 330.4(d)). The district engineer or a State may require additional
measures to ensure that the authorized activity is consistent with state coastal zone management
requirements.
27. Regional and Case-By-Case Conditions. The activity must comply with any
regional conditions that may have been added by the Division Engineer (see 33 CFR 330.4(e))
and with any case specific conditions added by the Corps or by the state, Indian Tribe, or U.S.
EPA in its section 401 Water Quality Certification, or by the state in its Coastal Zone
Management Act consistency determination.
28. Use of Multiple Nationwide Permits. The use of more than one NWP for a
single and complete project is prohibited, except when the acreage loss of waters of the United
States authorized by the NWPs does not exceed the acreage limit of the NWP with the highest
specified acreage limit. For example, if a road crossing over tidal waters is constructed under
NWP 14, with associated bank stabilization authorized by NWP 13, the maximum acreage loss
of waters of the United States for the total project cannot exceed 1/3-acre.
29. Transfer of Nationwide Permit Verifications. If the permittee sells the property
associated with a nationwide permit verification, the permittee may transfer the nationwide
permit verification to the new owner by submitting a letter to the appropriate Corps district
office to validate the transfer. A copy of the nationwide permit verification must be attached to
the letter, and the letter must contain the following statement and signature:
“When the structures or work authorized by this nationwide permit are still in existence at the
time the property is transferred, the terms and conditions of this nationwide permit, including
any special conditions, will continue to be binding on the new owner(s) of the property. To
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validate the transfer of this nationwide permit and the associated liabilities associated with
compliance with its terms and conditions, have the transferee sign and date below.”
(Transferee)
(Date)
30. Compliance Certification. Each permittee who receives an NWP verification
letter from the Corps must provide a signed certification documenting completion of the
authorized activity and implementation of any required compensatory mitigation. The
success of any required permittee-responsible mitigation, including the achievement of
ecological performance standards, will be addressed separately by the district engineer. The
Corps will provide the permittee the certification document with the NWP verification letter.
The certification document will include:
(a) A statement that the authorized activity was done in accordance with the NWP
authorization, including any general, regional, or activity-specific conditions;
(b) A statement that the implementation of any required compensatory mitigation
was completed in accordance with the permit conditions. If credits from a mitigation bank or
in-lieu fee program are used to satisfy the compensatory mitigation requirements, the
certification must include the documentation required by 33 CFR 332.3(l)(3) to confirm that
the permittee secured the appropriate number and resource type of credits; and
(c) The signature of the permittee certifying the completion of the activity and
mitigation.
The completed certification document must be submitted to the district engineer
within 30 days of completion of the authorized activity or the implementation of any required
compensatory mitigation, whichever occurs later.
31. Activities Affecting Structures or Works Built by the United States. If an NWP
activity also requires permission from the Corps pursuant to 33 U.S.C. 408 because it will alter
or temporarily or permanently occupy or use a U.S. Army Corps of Engineers (USACE)
federally authorized Civil Works project (a “USACE project”), the prospective permittee must
submit a pre-construction notification. See paragraph (b)(10) of general condition 32. An
activity that requires section 408 permission is not authorized by NWP until the appropriate
Corps office issues the section 408 permission to alter, occupy, or use the USACE project, and
the district engineer issues a written NWP verification.
32. Pre-Construction Notification. (a) Timing. Where required by the terms of the
NWP, the prospective permittee must notify the district engineer by submitting a preconstruction notification (PCN) as early as possible. The district engineer must determine if the
PCN is complete within 30 calendar days of the date of receipt and, if the PCN is determined to
be incomplete, notify the prospective permittee within that 30 day period to request the
additional information necessary to make the PCN complete. The request must specify the
information needed to make the PCN complete. As a general rule, district engineers will request
additional information necessary to make the PCN complete only once. However, if the
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prospective permittee does not provide all of the requested information, then the district
engineer will notify the prospective permittee that the PCN is still incomplete and the PCN
review process will not commence until all of the requested information has been received by
the district engineer. The prospective permittee shall not begin the activity until either:
(1) He or she is notified in writing by the district engineer that the activity may
proceed under the NWP with any special conditions imposed by the district or division
engineer; or
(2) 45 calendar days have passed from the district engineer’s receipt of the
complete PCN and the prospective permittee has not received written notice from the district or
division engineer. However, if the permittee was required to notify the Corps pursuant to
general condition 18 that listed species or critical habitat might be affected or are in the vicinity
of the activity, or to notify the Corps pursuant to general condition 20 that the activity might
have the potential to cause effects to historic properties, the permittee cannot begin the activity
until receiving written notification from the Corps that there is “no effect” on listed species or
“no potential to cause effects” on historic properties, or that any consultation required under
Section 7 of the Endangered Species Act (see 33 CFR 330.4(f)) and/or section 106 of the
National Historic Preservation Act (see 33 CFR 330.4(g)) has been completed. Also, work
cannot begin under NWPs 21, 49, or 50 until the permittee has received written approval from
the Corps. If the proposed activity requires a written waiver to exceed specified limits of an
NWP, the permittee may not begin the activity until the district engineer issues the waiver. If
the district or division engineer notifies the permittee in writing that an individual permit is
required within 45 calendar days of receipt of a complete PCN, the permittee cannot begin the
activity until an individual permit has been obtained. Subsequently, the permittee’s right to
proceed under the NWP may be modified, suspended, or revoked only in accordance with the
procedure set forth in 33 CFR 330.5(d)(2).
(b) Contents of Pre-Construction Notification: The PCN must be in writing and
include the following information:
(1) Name, address and telephone numbers of the prospective permittee;
(2) Location of the proposed activity;
(3) Identify the specific NWP or NWP(s) the prospective permittee wants to use
to authorize the proposed activity;
(4) A description of the proposed activity; the activity’s purpose; direct and indirect
adverse environmental effects the activity would cause, including the anticipated amount of loss
of wetlands, other special aquatic sites, and other waters expected to result from the NWP
activity, in acres, linear feet, or other appropriate unit of measure; a description of any proposed
mitigation measures intended to reduce the adverse environmental effects caused by the
proposed activity; and any other NWP(s), regional general permit(s), or individual permit(s)
used or intended to be used to authorize any part of the proposed project or any related activity,
including other separate and distant crossings for linear projects that require Department of the
Army authorization but do not require pre-construction notification. The description of the
proposed activity and any proposed mitigation measures should be sufficiently detailed to allow
the district engineer to determine that the adverse environmental effects of the activity will be
no more than minimal and to determine the need for compensatory mitigation or other
mitigation measures. For single and complete linear projects, the PCN must include the
quantity of anticipated losses of wetlands, other special aquatic sites, and other waters for each
single and complete crossing of those wetlands, other special aquatic sites, and other waters.
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Sketches should be provided when necessary to show that the activity complies with the terms
of the NWP. (Sketches usually clarify the activity and when provided results in a quicker
decision. Sketches should contain sufficient detail to provide an illustrative description of the
proposed activity (e.g., a conceptual plan), but do not need to be detailed engineering plans);
(5) The PCN must include a delineation of wetlands, other special aquatic sites,
and other waters, such as lakes and ponds, and perennial, intermittent, and ephemeral streams,
on the project site. Wetland delineations must be prepared in accordance with the current
method required by the Corps. The permittee may ask the Corps to delineate the special
aquatic sites and other waters on the project site, but there may be a delay if the Corps does
the delineation, especially if the project site is large or contains many wetlands, other special
aquatic sites, and other waters. Furthermore, the 45 day period will not start until the
delineation has been submitted to or completed by the Corps, as appropriate;
(6) If the proposed activity will result in the loss of greater than 1/10-acre of
wetlands and a PCN is required, the prospective permittee must submit a statement
describing how the mitigation requirement will be satisfied, or explaining why the
adverse environmental effects are no more than minimal and why compensatory
mitigation should not be required. As an alternative, the prospective permittee may submit
a conceptual or detailed mitigation plan.
(7) For non-Federal permittees, if any listed species or designated critical habitat
might be affected or is in the vicinity of the activity, or if the activity is located in designated
critical habitat, the PCN must include the name(s) of those endangered or threatened species
that might be affected by the proposed activity or utilize the designated critical habitat that
might be affected by the proposed activity. For NWP activities that require pre-construction
notification, Federal permittees must provide documentation demonstrating compliance with
the Endangered Species Act;
(8) For non-Federal permittees, if the NWP activity might have the potential to
cause effects to a historic property listed on, determined to be eligible for listing on, or
potentially eligible for listing on, the National Register of Historic Places, the PCN must state
which historic property might have the potential to be affected by the proposed activity or
include a vicinity map indicating the location of the historic property. For NWP activities that
require pre-construction notification, Federal permittees must provide documentation
demonstrating compliance with section 106 of the National Historic Preservation Act;
(9) For an activity that will occur in a component of the National Wild and Scenic
River System, or in a river officially designated by Congress as a “study river” for possible
inclusion in the system while the river is in an official study status, the PCN must identify the
Wild and Scenic River or the “study river” (see general condition 16); and
(10) For an activity that requires permission from the Corps pursuant to 33 U.S.C.
408 because it will alter or temporarily or permanently occupy or use a U.S. Army Corps of
Engineers federally authorized civil works project, the pre-construction notification must
include a statement confirming that the project proponent has submitted a written request for
section 408 permission from the Corps office having jurisdiction over that USACE project.
(c) Form of Pre-Construction Notification: The standard individual permit
application form (Form ENG 4345) may be used, but the completed application form must
clearly indicate that it is an NWP PCN and must include all of the applicable information
required in paragraphs (b)(1) through (10) of this general condition. A letter containing the
required information may also be used. Applicants may provide electronic files of PCNs and
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supporting materials if the district engineer has established tools and procedures for electronic
submittals.
(d) Agency Coordination: (1) The district engineer will consider any comments
from Federal and state agencies concerning the proposed activity’s compliance with the terms
and conditions of the NWPs and the need for mitigation to reduce the activity’s adverse
environmental effects so that they are no more than minimal.
(2) Agency coordination is required for: (i) all NWP activities that require preconstruction notification and result in the loss of greater than 1/2-acre of waters of the United
States; (ii) NWP 21, 29, 39, 40, 42, 43, 44, 50, 51, and 52 activities that require preconstruction notification and will result in the loss of greater than 300 linear feet of stream
bed; (iii) NWP 13 activities in excess of 500 linear feet, fills greater than one cubic yard per
running foot, or involve discharges of dredged or fill material into special aquatic sites; and
(iv) NWP 54 activities in excess of 500 linear feet, or that extend into the waterbody more than
30 feet from the mean low water line in tidal waters or the ordinary high water mark in the
Great Lakes.
(3) When agency coordination is required, the district engineer will immediately
provide (e.g., via e-mail, facsimile transmission, overnight mail, or other expeditious manner) a
copy of the complete PCN to the appropriate Federal or state offices (FWS, state natural
resource or water quality agency, EPA, and, if appropriate, the NMFS). With the exception of
NWP 37, these agencies will have 10 calendar days from the date the material is transmitted to
notify the district engineer via telephone, facsimile transmission, or e-mail that they intend to
provide substantive, site-specific comments. The comments must explain why the agency
believes the adverse environmental effects will be more than minimal. If so contacted by an
agency, the district engineer will wait an additional 15 calendar days before making a decision
on the pre-construction notification. The district engineer will fully consider agency comments
received within the specified time frame concerning the proposed activity’s compliance with
the terms and conditions of the NWPs, including the need for mitigation to ensure the net
adverse environmental effects of the proposed activity are no more than minimal. The district
engineer will provide no response to the resource agency, except as provided below. The
district engineer will indicate in the administrative record associated with each pre-construction
notification that the resource agencies’ concerns were considered. For NWP 37, the emergency
watershed protection and rehabilitation activity may proceed immediately in cases where there
is an unacceptable hazard to life or a significant loss of property or economic hardship will
occur. The district engineer will consider any comments received to decide whether the NWP
37 authorization should be modified, suspended, or revoked in accordance with the procedures
at 33 CFR 330.5.
(4) In cases of where the prospective permittee is not a Federal agency, the district
engineer will provide a response to NMFS within 30 calendar days of receipt of any Essential
Fish Habitat conservation recommendations, as required by section 305(b)(4)(B) of the
Magnuson-Stevens Fishery Conservation and Management Act.
(5) Applicants are encouraged to provide the Corps with either electronic files or
multiple copies of pre-construction notifications to expedite agency coordination.
DISTRICT ENGINEER’S DECISION
1. In reviewing the PCN for the proposed activity, the district engineer will
determine whether the activity authorized by the NWP will result in more than minimal
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individual or cumulative adverse environmental effects or may be contrary to the public
interest. If a project proponent requests authorization by a specific NWP, the district engineer
should issue the NWP verification for that activity if it meets the terms and conditions of that
NWP, unless he or she determines, after considering mitigation, that the proposed activity will
result in more than minimal individual and cumulative adverse effects on the aquatic
environment and other aspects of the public interest and exercises discretionary authority to
require an individual permit for the proposed activity. For a linear project, this determination
will include an evaluation of the individual crossings of waters of the United States to
determine whether they individually satisfy the terms and conditions of the NWP(s), as well as
the cumulative effects caused by all of the crossings authorized by NWP. If an applicant
requests a waiver of the 300 linear foot limit on impacts to streams or of an otherwise
applicable limit, as provided for in NWPs 13, 21, 29, 36, 39, 40, 42, 43, 44, 50, 51, 52, or 54,
the district engineer will only grant the waiver upon a written determination that the NWP
activity will result in only minimal individual and cumulative adverse environmental effects.
For those NWPs that have a waivable 300 linear foot limit for losses of intermittent and
ephemeral stream bed and a 1/2-acre limit (i.e., NWPs 21, 29, 39, 40, 42, 43, 44, 50, 51, and
52), the loss of intermittent and ephemeral stream bed, plus any other losses of jurisdictional
waters and wetlands, cannot exceed 1/2-acre.
2. When making minimal adverse environmental effects determinations the district
engineer will consider the direct and indirect effects caused by the NWP activity. He or she
will also consider the cumulative adverse environmental effects caused by activities authorized
by NWP and whether those cumulative adverse environmental effects are no more than
minimal. The district engineer will also consider site specific factors, such as the
environmental setting in the vicinity of the NWP activity, the type of resource that will be
affected by the NWP activity, the functions provided by the aquatic resources that will be
affected by the NWP activity, the degree or magnitude to which the aquatic resources perform
those functions, the extent that aquatic resource functions will be lost as a result of the NWP
activity (e.g., partial or complete loss), the duration of the adverse effects (temporary or
permanent), the importance of the aquatic resource functions to the region (e.g., watershed or
ecoregion), and mitigation required by the district engineer. If an appropriate functional or
condition assessment method is available and practicable to use, that assessment method may
be used by the district engineer to assist in the minimal adverse environmental effects
determination. The district engineer may add case-specific special conditions to the NWP
authorization to address site- specific environmental concerns.
3. If the proposed activity requires a PCN and will result in a loss of greater than
1/10-acre of wetlands, the prospective permittee should submit a mitigation proposal with the
PCN. Applicants may also propose compensatory mitigation for NWP activities with smaller
impacts, or for impacts to other types of waters (e.g., streams). The district engineer will
consider any proposed compensatory mitigation or other mitigation measures the applicant has
included in the proposal in determining whether the net adverse environmental effects of the
proposed activity are no more than minimal. The compensatory mitigation proposal may be
either conceptual or detailed. If the district engineer determines that the activity complies with
the terms and conditions of the NWP and that the adverse environmental effects are no more
than minimal, after considering mitigation, the district engineer will notify the permittee and
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include any activity-specific conditions in the NWP verification the district engineer deems
necessary. Conditions for compensatory mitigation requirements must comply with the
appropriate provisions at 33 CFR 332.3(k). The district engineer must approve the final
mitigation plan before the permittee commences work in waters of the United States, unless the
district engineer determines that prior approval of the final mitigation plan is not practicable or
not necessary to ensure timely completion of the required compensatory mitigation. If the
prospective permittee elects to submit a compensatory mitigation plan with the PCN, the district
engineer will expeditiously review the proposed compensatory mitigation plan. The district
engineer must review the proposed compensatory mitigation plan within 45 calendar days of
receiving a complete PCN and determine whether the proposed mitigation would ensure the
NWP activity results in no more than minimal adverse environmental effects. If the net adverse
environmental effects of the NWP activity (after consideration of the mitigation proposal) are
determined by the district engineer to be no more than minimal, the district engineer will
provide a timely written response to the applicant. The response will state that the NWP activity
can proceed under the terms and conditions of the NWP, including any activity-specific
conditions added to the NWP authorization by the district engineer.
4. If the district engineer determines that the adverse environmental effects of the
proposed activity are more than minimal, then the district engineer will notify the applicant
either: (a) that the activity does not qualify for authorization under the NWP and instruct the
applicant on the procedures to seek authorization under an individual permit; (b) that the
activity is authorized under the NWP subject to the applicant’s submission of a mitigation plan
that would reduce the adverse environmental effects so that they are no more than minimal; or
(c) that the activity is authorized under the NWP with specific modifications or conditions.
Where the district engineer determines that mitigation is required to ensure no more than
minimal adverse environmental effects, the activity will be authorized within the 45-day PCN
period (unless additional time is required to comply with general conditions 18, 20, and/or 31,
or to evaluate PCNs for activities authorized by NWPs 21, 49, and 50), with activity-specific
conditions that state the mitigation requirements. The authorization will include the necessary
conceptual or detailed mitigation plan or a requirement that the applicant submit a mitigation
plan that would reduce the adverse environmental effects so that they are no more than
minimal. When compensatory mitigation is required, no work in waters of the United States
may occur until the district engineer has approved a specific mitigation plan or has determined
that prior approval of a final mitigation plan is not practicable or not necessary to ensure timely
completion of the required compensatory mitigation.
FURTHER INFORMATION
1. District Engineers have authority to determine if an activity complies with the
terms and conditions of an NWP.
2. NWPs do not obviate the need to obtain other federal, state, or local permits,
approvals, or authorizations required by law.
3. NWPs do not grant any property rights or exclusive privileges.
4. NWPs do not authorize any injury to the property or rights of others.
5. NWPs do not authorize interference with any existing or proposed Federal
project (see general condition 31).
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DEFINITIONS
Best management practices (BMPs): Policies, practices, procedures, or structures
implemented to mitigate the adverse environmental effects on surface water quality resulting
from development. BMPs are categorized as structural or non-structural.
Compensatory mitigation: The restoration (re-establishment or rehabilitation),
establishment (creation), enhancement, and/or in certain circumstances preservation of aquatic
resources for the purposes of offsetting unavoidable adverse impacts which remain after all
appropriate and practicable avoidance and minimization has been achieved.
Currently serviceable: Useable as is or with some maintenance, but not so degraded
as to essentially require reconstruction.
Direct effects: Effects that are caused by the activity and occur at the same time and
place.
Discharge: The term “discharge” means any discharge of dredged or fill material
into waters of the United States.
Ecological reference: A model used to plan and design an aquatic habitat and
riparian area restoration, enhancement, or establishment activity under NWP 27. An ecological
reference may be based on the structure, functions, and dynamics of an aquatic habitat type or a
riparian area type that currently exists in the region where the proposed NWP 27 activity is
located. Alternatively, an ecological reference may be based on a conceptual model for the
aquatic habitat type or riparian area type to be restored, enhanced, or established as a result of
the proposed NWP 27 activity. An ecological reference takes into account the range of
variation of the aquatic habitat type or riparian area type in the region.
Enhancement: The manipulation of the physical, chemical, or biological
characteristics of an aquatic resource to heighten, intensify, or improve a specific aquatic
resource function(s). Enhancement results in the gain of selected aquatic resource function(s),
but may also lead to a decline in other aquatic resource function(s). Enhancement does not
result in a gain in aquatic resource area.
Ephemeral stream: An ephemeral stream has flowing water only during, and for a
short duration after, precipitation events in a typical year. Ephemeral stream beds are located
above the water table year-round. Groundwater is not a source of water for the stream. Runoff
from rainfall is the primary source of water for stream flow.
Establishment (creation): The manipulation of the physical, chemical, or biological
characteristics present to develop an aquatic resource that did not previously exist at an upland
site. Establishment results in a gain in aquatic resource area.
High Tide Line: The line of intersection of the land with the water’s surface at the
maximum height reached by a rising tide. The high tide line may be determined, in the absence
of actual data, by a line of oil or scum along shore objects, a more or less continuous deposit of
fine shell or debris on the foreshore or berm, other physical markings or characteristics,
vegetation lines, tidal gages, or other suitable means that delineate the general height reached
by a rising tide. The line encompasses spring high tides and other high tides that occur with
periodic frequency but does not include storm surges in which there is a departure from the
normal or predicted reach of the tide due to the piling up of water against a coast by strong
winds such as those accompanying a hurricane or other intense storm.
Historic Property: Any prehistoric or historic district, site (including archaeological
site), building, structure, or other object included in, or eligible for inclusion in, the National
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Register of Historic Places maintained by the Secretary of the Interior. This term includes
artifacts, records, and remains that are related to and located within such properties. The term
includes properties of traditional religious and cultural importance to an Indian tribe or Native
Hawaiian organization and that meet the National Register criteria (36 CFR part 60).
Independent utility: A test to determine what constitutes a single and complete nonlinear project in the Corps Regulatory Program. A project is considered to have independent
utility if it would be constructed absent the construction of other projects in the project area.
Portions of a multi-phase project that depend upon other phases of the project do not have
independent utility. Phases of a project that would be constructed even if the other phases were
not built can be considered as separate single and complete projects with independent utility.
Indirect effects: Effects that are caused by the activity and are later in time or farther
removed in distance, but are still reasonably foreseeable.
Intermittent stream: An intermittent stream has flowing water during certain times of
the year, when groundwater provides water for stream flow. During dry periods, intermittent
streams may not have flowing water. Runoff from rainfall is a supplemental source of water for
stream flow.
Loss of waters of the United States: Waters of the United States that are permanently
adversely affected by filling, flooding, excavation, or drainage because of the regulated activity.
Permanent adverse effects include permanent discharges of dredged or fill material that change
an aquatic area to dry land, increase the bottom elevation of a waterbody, or change the use of a
waterbody. The acreage of loss of waters of the United States is a threshold measurement of the
impact to jurisdictional waters for determining whether a project may qualify for an NWP; it is
not a net threshold that is calculated after considering compensatory mitigation that may be used
to offset losses of aquatic functions and services. The loss of stream bed includes the acres or
linear feet of stream bed that are filled or excavated as a result of the regulated activity. Waters
of the United States temporarily filled, flooded, excavated, or drained, but restored to preconstruction contours and elevations after construction, are not included in the measurement of
loss of waters of the United States. Impacts resulting from activities that do not require
Department of the Army authorization, such as activities eligible for exemptions under section
404(f) of the Clean Water Act, are not considered when calculating the loss of waters of the
United States.
Navigable waters: Waters subject to section 10 of the Rivers and Harbors Act of
1899. These waters are defined at 33 CFR part 329.
Non-tidal wetland: A non-tidal wetland is a wetland that is not subject to the ebb and
flow of tidal waters. Non-tidal wetlands contiguous to tidal waters are located landward of the
high tide line (i.e., spring high tide line).
Open water: For purposes of the NWPs, an open water is any area that in a year with
normal patterns of precipitation has water flowing or standing above ground to the extent that
an ordinary high water mark can be determined. Aquatic vegetation within the area of flowing
or standing water is either non-emergent, sparse, or absent. Vegetated shallows are considered
to be open waters. Examples of “open waters” include rivers, streams, lakes, and ponds.
Ordinary High Water Mark: An ordinary high water mark is a line on the shore
established by the fluctuations of water and indicated by physical characteristics, or by other
appropriate means that consider the characteristics of the surrounding areas.
Perennial stream: A perennial stream has flowing water year-round during a typical
year. The water table is located above the stream bed for most of the year. Groundwater is the
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primary source of water for stream flow. Runoff from rainfall is a supplemental source of
water for stream flow.
Practicable: Available and capable of being done after taking into consideration cost,
existing technology, and logistics in light of overall project purposes.
Pre-construction notification: A request submitted by the project proponent to the
Corps for confirmation that a particular activity is authorized by nationwide permit. The request
may be a permit application, letter, or similar document that includes information about the
proposed work and its anticipated environmental effects. Pre-construction notification may be
required by the terms and conditions of a nationwide permit, or by regional conditions. A preconstruction notification may be voluntarily submitted in cases where pre-construction
notification is not required and the project proponent wants confirmation that the activity is
authorized by nationwide permit.
Preservation: The removal of a threat to, or preventing the decline of, aquatic
resources by an action in or near those aquatic resources. This term includes activities
commonly associated with the protection and maintenance of aquatic resources through the
implementation of appropriate legal and physical mechanisms. Preservation does not result in a
gain of aquatic resource area or functions.
Protected tribal resources: Those natural resources and properties of traditional or
customary religious or cultural importance, either on or off Indian lands, retained by, or
reserved by or for, Indian tribes through treaties, statutes, judicial decisions, or executive orders,
including tribal trust resources.
Re-establishment: The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of returning natural/historic functions to a former aquatic
resource. Re-establishment results in rebuilding a former aquatic resource and results in a gain in
aquatic resource area and functions.
Rehabilitation: The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of repairing natural/historic functions to a degraded
aquatic resource. Rehabilitation results in a gain in aquatic resource function, but does not
result in a gain in aquatic resource area.
Restoration: The manipulation of the physical, chemical, or biological characteristics
of a site with the goal of returning natural/historic functions to a former or degraded aquatic
resource. For the purpose of tracking net gains in aquatic resource area, restoration is divided
into two categories: re-establishment and rehabilitation.
Riffle and pool complex: Riffle and pool complexes are special aquatic sites under
the 404(b)(1) Guidelines. Riffle and pool complexes sometimes characterize steep gradient
sections of streams. Such stream sections are recognizable by their hydraulic characteristics.
The rapid movement of water over a course substrate in riffles results in a rough flow, a
turbulent surface, and high dissolved oxygen levels in the water. Pools are deeper areas
associated with riffles. A slower stream velocity, a streaming flow, a smooth surface, and a
finer substrate characterize pools.
Riparian areas: Riparian areas are lands next to streams, lakes, and estuarine- marine
shorelines. Riparian areas are transitional between terrestrial and aquatic ecosystems, through
which surface and subsurface hydrology connects riverine, lacustrine, estuarine, and marine
waters with their adjacent wetlands, non-wetland waters, or uplands. Riparian areas provide a
variety of ecological functions and services and help improve or maintain local water quality.
(See general condition 23.)
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Shellfish seeding: The placement of shellfish seed and/or suitable substrate to
increase shellfish production. Shellfish seed consists of immature individual shellfish or
individual shellfish attached to shells or shell fragments (i.e., spat on shell). Suitable substrate
may consist of shellfish shells, shell fragments, or other appropriate materials placed into
waters for shellfish habitat.
Single and complete linear project: A linear project is a project constructed for the
purpose of getting people, goods, or services from a point of origin to a terminal point, which
often involves multiple crossings of one or more waterbodies at separate and distant locations.
The term “single and complete project” is defined as that portion of the total linear project
proposed or accomplished by one owner/developer or partnership or other association of
owners/developers that includes all crossings of a single water of the United States (i.e., a
single waterbody) at a specific location. For linear projects crossing a single or multiple
waterbodies several times at separate and distant locations, each crossing is considered a single
and complete project for purposes of NWP authorization. However, individual channels in a
braided stream or river, or individual arms of a large, irregularly shaped wetland or lake, etc.,
are not separate waterbodies, and crossings of such features cannot be considered separately.
Single and complete non-linear project: For non-linear projects, the term “single and
complete project” is defined at 33 CFR 330.2(i) as the total project proposed or accomplished
by one owner/developer or partnership or other association of owners/developers. A single and
complete non-linear project must have independent utility (see definition of “independent
utility”). Single and complete non-linear projects may not be “piecemealed” to avoid the limits
in an NWP authorization.
Stormwater management: Stormwater management is the mechanism for controlling
stormwater runoff for the purposes of reducing downstream erosion, water quality
degradation, and flooding and mitigating the adverse effects of changes in land use on the
aquatic environment.
Stormwater management facilities: Stormwater management facilities are those
facilities, including but not limited to, stormwater retention and detention ponds and best
management practices, which retain water for a period of time to control runoff and/or improve
the quality (i.e., by reducing the concentration of nutrients, sediments, hazardous substances
and other pollutants) of stormwater runoff.
Stream bed: The substrate of the stream channel between the ordinary high water
marks. The substrate may be bedrock or inorganic particles that range in size from clay to
boulders. Wetlands contiguous to the stream bed, but outside of the ordinary high water marks,
are not considered part of the stream bed.
Stream channelization: The manipulation of a stream’s course, condition, capacity,
or location that causes more than minimal interruption of normal stream processes. A
channelized stream remains a water of the United States.
Structure: An object that is arranged in a definite pattern of organization. Examples
of structures include, without limitation, any pier, boat dock, boat ramp, wharf, dolphin, weir,
boom, breakwater, bulkhead, revetment, riprap, jetty, artificial island, artificial reef,
permanent mooring structure, power transmission line, permanently moored floating vessel,
piling, aid to navigation, or any other manmade obstacle or obstruction.
Tidal wetland: A tidal wetland is a jurisdictional wetland that is inundated by tidal
waters. Tidal waters rise and fall in a predictable and measurable rhythm or cycle due to the
gravitational pulls of the moon and sun. Tidal waters end where the rise and fall of the water
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surface can no longer be practically measured in a predictable rhythm due to masking by other
waters, wind, or other effects. Tidal wetlands are located channelward of the high tide line.
Tribal lands: Any lands title to which is either: 1) held in trust by the United States
for the benefit of any Indian tribe or individual; or 2) held by any Indian tribe or individual
subject to restrictions by the United States against alienation.
Tribal rights: Those rights legally accruing to a tribe or tribes by virtue of inherent
sovereign authority, unextinguished aboriginal title, treaty, statute, judicial decisions, executive
order or agreement, and that give rise to legally enforceable remedies.
Vegetated shallows: Vegetated shallows are special aquatic sites under the 404(b)(1)
Guidelines. They are areas that are permanently inundated and under normal circumstances
have rooted aquatic vegetation, such as seagrasses in marine and estuarine systems and a
variety of vascular rooted plants in freshwater systems.
Waterbody: For purposes of the NWPs, a waterbody is a jurisdictional water of the
United States. If a wetland is adjacent to a waterbody determined to be a water of the United
States, that waterbody and any adjacent wetlands are considered together as a single aquatic
unit (see 33 CFR 328.4(c)(2)). Examples of “waterbodies” include streams, rivers, lakes, ponds,
and wetlands.
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FINAL REGIONAL CONDITIONS 2017
NOTICE ABOUT WEB LINKS IN THIS DOCUMENT:
The web links (both internal to our Wilmington District and any external links to collaborating
agencies) in this document are valid at the time of publication. However, the Wilmington
District Regulatory Program web page addresses, as with other agency web sites, may change
over the timeframe of the five-year Nationwide Permit renewal cycle, in response to policy
mandates or technology advances. While we will make every effort to check on the integrity of
our web links and provide re-direct pages whenever possible, we ask that you report any broken
links to us so we can keep the page information current and usable. We apologize in advanced
for any broken links that you may encounter, and we ask that you navigate from the Regulatory
home page (Regulatory Permit Program Wetlands and Streams) of the Wilmington District
Corps of Engineers, to the “Permits” section of our web site to find links for pages that cannot
be found by clicking directly on the listed web link in this document.
Final 2017 Regional Conditions for Nationwide Permits (NWP) in the Wilmington District
1.0 Excluded Waters
The Corps has identified waters that will be excluded from the use of all NWP’s during certain
timeframes. These waters are:
1.1 Anadromous Fish Spawning Areas
Waters of the United States identified by either the North Carolina Division of Marine Fisheries
(NCDMF) or the North Carolina Wildlife Resources Commission (NCWRC) as anadromous fish
spawning areas are excluded during the period between February 15 and June 30, without prior
written approval from the Corps and either NCDMF or NCWRC.
1.2 Trout Waters Moratorium
Waters of the United States in the designated trout watersheds of North Carolina are excluded
during the period between October 15 and April 15 without prior written approval from the
NCWRC, or from the Eastern Band of Cherokee Indians (EBCI) Fisheries and Wildlife
Management (FWM) office if the project is located on EBCI trust land. (See Section 2.7 for
information on the designated trout watersheds).
1.3 Sturgeon Spawning Areas as Designated by the National Marine Fisheries Service
(NMFS)
Waters of the United States designated as sturgeon spawning areas are excluded during the
period between February 1 and June 30, without prior written approval from the NMFS.
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2.0 Waters Requiring Additional Notification
The Corps has identified waters that will be subject to additional notification requirements for
activities authorized by all NWPs. These waters are:
2.1 Western NC Counties that Drain to Designated Critical Habitat
For proposed activities within waters of the United States that require a Pre-Construction
Notification (PCN) and are located in the sixteen counties listed below, permittees must provide
a copy of the PCN to the U.S. Fish and Wildlife Service (USFWS), 160 Zillicoa Street,
Asheville, North Carolina 28801. This PCN must be sent concurrently to the U.S. Fish and
Wildlife Service and the Corps Asheville Regulatory Field Office. Please see General Condition
18 for specific notification requirements related to the Endangered Species Act and the below
website for information on the location of designated critical habitat.
Counties with tributaries that drain to designated critical habitat that require notification to the
Asheville U.S. Fish and Wildlife Service: Avery, Cherokee, Forsyth, Graham, Haywood,
Henderson, Jackson, Macon, Mecklenburg, Mitchell, Stokes, Surry, Swain, Transylvania, Union
and Yancey.
Website and office addresses for Endangered Species Act Information:
The Wilmington District has developed the following website for permittees which provides
guidelines on how to review linked websites and maps in order to fulfill NWP General Condition
18 requirements:
http://www.saw.usace.army.mil/Missions/RegulatoryPermitProgram/AgencyCoordination/ESA.a
spx
Permittees who do not have internet access may contact the appropriate U.S. Fish and Wildlife
Service offices listed below or Corps at (910) 251-4633:
Asheville U.S. Fish and Wildlife Service Office counties: All counties west of and including
Anson, Stanly, Davidson, Forsythe and Stokes Counties.
U.S. Fish and Wildlife Service
Asheville Field Office
160 Zillicoa Street
Asheville, NC 28801
Telephone: (828) 258-3939
Raleigh U.S. Fish and Wildlife Service Office counties: all counties east of and including
Richmond, Montgomery, Randolph, Guilford, and Rockingham Counties.
U.S. Fish and Wildlife Service
Raleigh Field Office
Post Office Box 33726
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Raleigh, NC 27636-3726
Telephone: (919) 856-4520
2.2 Special Designation Waters
Prior to the use of any NWP, except NWP 3, that involves a discharge of dredged or fill material
in any of the following identified waters and/or adjacent wetlands in North Carolina, permittees
shall submit a PCN to the District Engineer prior to commencing the activity (see General
Condition 32). The North Carolina waters and wetlands that require additional notification
requirements are:
“Outstanding Resource Waters” (ORW) or “High Quality Waters” (HQW) as designated by the
North Carolina Environmental Management Commission; “Primary Nursery Areas” (PNA),
including inland PNA, as designated by the North Carolina Marine Fisheries Commission and
the NCWRC; or wetlands adjacent to these waters. Definitions of ORW, HQW and PNA waters
can be found in the North Carolina State Administrative Code, Title 15A, Subchapters 2B and
10C (15A NCAC 02B, 15A NCAC 10C) and at the following World Wide Web page:
http://reports.oah.state.nc.us/ncac.asp?folderName=\Title%2015A%20%20Environmental%20Quality&lookUpError=15A%20NCAC%20000%20. Surface water
classifications for waters in North Carolina can be viewed at the North Carolina Division of
Water Resources website or at the following World Wide Web Page:
https://deq.nc.gov/about/divisions/water-resources/planning/classificationstandards/classifications
Permittees who do not have internet access may contact the Corps at (910) 251- 4633.
2.3 Coastal Area Management Act (CAMA) Areas of Environmental Concern
Non-federal permittees for any NWP in a designated “Area of Environmental Concern” (AEC)
in the twenty (20) counties of Eastern North Carolina covered by the North Carolina Coastal
Area Management Act (CAMA) must also obtain the required CAMA permit. Development
activities for non-federal projects may not commence until a copy of the approved CAMA permit
is furnished to the appropriate Wilmington District Regulatory Field Office (Wilmington Field
Office – 69 Darlington Avenue, Wilmington, NC 28403, (910) 251-4802 or Washington Field
Office – 2407 West 5th Street, Washington, NC 27889, (910) 251-4610).
2.4 Barrier Islands
Prior to the use of any NWP on a barrier island of North Carolina, permittees must submit a PCN
to the District Engineer prior to commencing the activity (see General Condition 32).
2.5 Mountain or Piedmont Bogs
Prior to the use of any NWP in a Bog, as classified by the North Carolina Wetland Assessment
Methodology (NCWAM), permittees shall submit a PCN to the District Engineer prior to
commencing the activity (see General Condition 32). The latest version of NCWAM can be
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viewed on the Corps RIBITS (Regulatory In-lieu Fee and Bank Information Tracking System)
website or at the following World Wide Web Page:
https://ribits.usace.army.mil/ribits_apex/f?p=107:27:0::NO:::
2.6 Animal Waste Facilities
Prior to use of any NWP for construction of animal waste facilities in waters of the United
States, including wetlands, permittees shall submit a PCN to the District Engineer prior to
commencing the activity (see General Condition 32).
2.7 Trout Waters
Prior to any discharge of dredge or fill material into streams, waterbodies or wetlands within the
294 designated trout watersheds of North Carolina, the permittee shall submit a PCN (see
General Condition 32) to the District Engineer prior to commencing the activity, unless other
thresholds are established in the Regional Conditions in Section 4 (Additional Regional
Conditions for Specific Nationwide Permits). The permittee shall also provide a copy of the
notification to the appropriate NCWRC office, or to the EBCI FWM Office (if the project is
located on EBCI trust land), to facilitate the determination of any potential impacts to designated
Trout Waters.
Notification to the Corps will include a statement with the name of the NCWRC or EBCI FWM
biologist contacted, the date of the notification, the location of work, a delineation of wetlands
and waters, a discussion of alternatives to working in the mountain trout waters, why alternatives
were not selected, and, if applicable, a plan to provide compensatory mitigation for all
unavoidable adverse impacts to mountain trout waters.
NCWRC and NC Trout Watersheds:
NCWRC Contact**
Mountain Coordinator
Balsam Depot
20830 Great Smoky
Mountain Expressway
Waynesville, NC 28786
Telephone: (828) 558-6011

Counties that are
entirely within Trout
Watersheds*
Alleghany Jackson
Ashe
Macon
Swain
Avery
Graham
Transylvania
Haywood
Watauga

For NCDOT Projects:
NCDOT Coordinator
206 Charter. Street
Albemarle, NC 28001
Telephone: (704) 982-9181

27

Counties that are
partially within Trout
Watersheds*
Burke
McDowell
Buncombe
Mitchell
Caldwell
Polk
Cherokee
Rutherford
Clay
Surry
Henderson
Wilkes
Madison
Yancey

*NOTE: To determine notification requirements, contact the Corps Asheville Regulatory Field
Office at (828) 271-7980 or view maps for each County at the following World Wide Web page:
http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/AgencyCoordination/Trout/.
**If a project is located on EBCI trust land, submit the PCN in accordance with Section 3.14.
Contact the Corps Asheville Regulatory Field Office at (828) 271-7980 with questions.
2.8 Western NC Waters and Corridors
The permittee shall submit a PCN (see General Condition 32) to the District Engineer prior to
commencing the activity in waters of the United States if the activity will occur within any of the
following identified waters in western North Carolina, within 0.5 mile on either side of these
waters, or within 0.75 mile of the Little Tennessee River, as measured from the top of the bank
of the respective water (i.e., river, stream, or creek):
Brasstown Creek
Burningtown Creek
Cane River
Caney Fork
Cartoogechaye Creek
Chattooga River
Cheoah River
Cowee Creek
Cullasaja River
Deep Creek
Ellijay Creek
French Broad River
Garden Creek
Hiwassee River
Hominy Creek
Iotla Creek
Little Tennessee River (within the river or within 0.75 mile on either side of this river)
Nantahala River
Nolichucky River
North Fork French Broad River
North Toe River
Nottley River
Oconaluftee River (portion not located on trust/EBCI land)
Peachtree Creek
Shooting Creek
Snowbird Creek
South Toe River
Stecoah Creek
Swannanoa River
Sweetwater Creek
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Tuckasegee River (also spelled Tuckaseegee or Tuckaseigee)
Valley River
Watauga Creek
Watauga River
Wayah Creek
West Fork French Broad River
To determine notification requirements, contact the Corps Asheville Regulatory Field Office at
(828) 271-7980 or view maps for all corridors at the following World Wide Web page:
http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/AgencyCoordination/Designated-Special-Waters.aspx
3.0 List of Corps Regional Conditions for All Nationwide Permits
The following conditions apply to all Nationwide Permits in the Wilmington District:
3.1 Limitation of Loss of Stream Bed
NWPs may not be used for activities that may result in the loss or degradation of more than 300
total linear feet of stream bed, unless the District Engineer has waived the 300 linear foot limit
for ephemeral and intermittent streams on a case-by-case basis and has determined that the
proposed activity will result in minimal individual and cumulative adverse impacts to the aquatic
environment. Waivers for the loss of ephemeral and intermittent streams must be in writing and
documented by appropriate/accepted stream quality assessments*. This waiver only applies to
the 300 linear feet threshold for NWPs.
This Regional Condition does not apply to NWP 23 (Approved Categorical Exclusions).
*NOTE: Permittees should utilize the most current methodology prescribed by Wilmington
District to assess stream function and quality. Information can be found at:
https://ribits.usace.army.mil/ribits_apex/f?p=107:27:0::NO:::
3.2 Mitigation for Loss of Stream Bed
For any NWP that results in a loss of more than 150 linear feet of stream, the permittee shall
provide a mitigation proposal to compensate for more than minimal individual and cumulative
adverse impacts to the aquatic environment. For stream losses of 150 linear feet or less that
require a PCN, the District Engineer may determine, on a case-by-case basis, that compensatory
mitigation is required to ensure that the activity results in minimal adverse effect on the aquatic
environment.
3.3 Pre-construction Notification for Loss of Streambed Exceeding 150 Feet
Prior to use of any NWP for any activity which impacts more than 150 total linear feet of
perennial stream, intermittent or ephemeral stream, the permittee shall submit a PCN to the
District Engineer prior to commencing the activity (see General Condition 32). This applies to
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NWPs that do not have specific notification requirements. If a NWP has specific notification
requirements, the requirements of the NWP should be followed.
3.4 Restriction on Use of Live Concrete
For all NWPs which allow the use of concrete as a building material, live or fresh concrete,
including bags of uncured concrete, may not come into contact with the water in or entering into
waters of the United States. Water inside coffer dams or casings that has been in contact with
wet concrete shall only be returned to waters of the United States after the concrete is set and
cured and when it no longer poses a threat to aquatic organisms.
3.5 Requirements for Using Riprap for Bank Stabilization
For all NWPs that allow for the use of riprap material for bank stabilization, the following
measures shall be applied:
3.5.1. Where bank stabilization is conducted as part of an activity, natural design, bioengineering
and/or geoengineering methods that incorporate natural durable materials, native seed mixes, and
native plants and shrubs are to be utilized to the maximum extent practicable.
3.5.2. Filter cloth must be placed underneath the riprap as an additional requirement of its use in
North Carolina waters. The placement of filter fabric is not required if the riprap will be pushed
or “keyed” into the bank of the waterbody. A waiver from the specifications in this Regional
Condition may be requested in writing. The waiver will only be issued if it can be demonstrated
that the impacts of complying with this Regional Condition would result in greater adverse
impacts to the aquatic environment.
3.5.3. The placement of riprap shall be limited to the areas depicted on submitted work plan
drawings.
3.5.4. The riprap material shall be clean and free from loose dirt or any pollutant except in trace
quantities that would not have an adverse environmental effect.
3.5.5. It shall be of a size sufficient to prevent its movement from the authorized alignment by
natural forces under normal conditions.
3.5.6. The riprap material shall consist of clean rock or masonry material such as, but not limited
to, granite, marl, or broken concrete.
3.6 Requirements for Culvert Placement
3.6.1 For all NWPs that involve the construction/installation of culverts, measures will be
included in the construction/installation that will promote the safe passage of fish and other
aquatic organisms. The dimension, pattern, and profile of the stream above and below a pipe or
culvert should not be modified by altering the width or depth of the stream profile in connection
with the construction activity. The width, height, and gradient of a proposed culvert should be
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sufficient to pass the average historical low flow and spring flow without adversely altering flow
velocity. Spring flow is the seasonal sustained high flow that typically occurs in the spring.
Spring flows should be determined from gage data, if available. In the absence of such data,
bank-full flow can be used as a comparable indicator.
In Public Trust Areas of Environmental Concern (AEC) and/or the Estuarine Waters AEC as
designated by the Coastal Area Management Act (CAMA): All pipes/culverts must be
sufficiently sized to allow for the burial of the bottom of the culvert at least one foot below
normal bed elevation.

In all other areas: Culverts greater than 48 inches in diameter will be buried at least one foot
below the bed of the stream. Culverts 48 inches in diameter or less shall be buried to maintain
aquatic passage and to maintain passage during drought or low flow conditions, and every effort
shall be made to maintain the existing channel slope.
Culverts must be designed and constructed in a manner that minimizes destabilization and head
cutting. Destabilizing the channel and head cutting upstream should be considered and
appropriate actions incorporated in the design and placement of the culvert.
A waiver from the depth specifications in this condition may be requested, in writing, by the
permittee and issued by the Corp; this request must be specific as to the reasons(s) for the
request. The waiver will be issued if it can be demonstrated that the proposed design would
result in less impacts to the aquatic environment.
All counties: Culverts placed within riparian and/or riverine wetlands must be installed in a
manner that does not restrict the flow and circulation patterns of waters of the United States.
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Culverts placed across wetland fills purely for the purposes of equalizing surface water do not
have to be buried, but the culverts must be of adequate size and/or number to ensure unrestricted
transmission of water.
3.6.2 Bank-full flows (or less) shall be accommodated through maintenance of the existing bankfull channel cross sectional area. Additional culverts or culvert barrels at such crossings shall be
allowed only to receive bank-full flows.

3.6.3 Where adjacent floodplain is available, flows exceeding bank-full should be accommodated
by installing culverts at the floodplain elevation. Additional culverts or culvert barrels at such
crossings should not be buried, or if buried, must have sills at the inlets to ensure that they only
receive flows exceeding bank-full.
3.6.4 Excavation of existing stream channels shall be limited to the minimum necessary to
construct or install the proposed culvert. The final width of the impacted stream at the culvert
inlet and outlet should be no greater than the original stream width. A waiver from this condition
may be requested in writing; this request must be specific as to the reason(s) for the request. The
waiver will be issued if the proposed design would result in less impacts to the aquatic
environment and/or if it can be demonstrated that it is not practicable to restore the final width of
the impacted stream at the culvert inlet and outlet to the width of the original stream channel.
3.6.5 The width of the culvert shall be comparable to the width of the stream channel. If the
width of the culvert is wider than the stream channel, the culvert shall include baffles, benches
and/or sills to maintain the width of the stream channel. A waiver from this condition may be
requested in writing; this request must be specific as to the reason(s) for the request. The waiver
will be issued if it can be demonstrated that it is not practicable or necessary to include baffles,
benches or sills and the design would result in less impacts to the aquatic environment.
3.7 Notification to NCDEQ Shellfish Sanitation Section
Permittees shall notify the NCDEQ Shellfish Sanitation Section prior to dredging in or removing
sediment from an area closed to shell fishing where the effluent may be released to an area open
for shell fishing or swimming in order to avoid contamination from the disposal area and cause a
temporary shellfish closure to be made. Such notification shall also be provided to the
appropriate Corps Regulatory Field Office. Any disposal of sand to the ocean beach should
occur between November 1 and April 30 when recreational usage is low. Only clean sand
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should be used and no dredged sand from closed shell fishing areas may be used. If beach
disposal were to occur at times other than stated above or if sand from a closed shell fishing area
is to be used, a swimming advisory shall be posted, and a press release shall be issued by the
permittee.
3.8 Submerged Aquatic Vegetation
Impacts to Submerged Aquatic Vegetation (SAV) are not authorized by any NWP, except NWP
48, unless EFH Consultation has been completed pursuant to the Magnuson-Stevens Fisheries
Conservation and Management Act (Magnuson-Stevens Act). Permittees shall submit a PCN
(See NWP General Condition 32) to the District Engineer prior to commencing the activity if the
project would affect SAV. The permittee may not begin work until notified by the Corps that the
requirements of the Magnuson-Stevens Act have been satisfied and that the activity is
authorized.
3.9 Sedimentation and Erosion Control Structures and Measures
All PCNs will identify and describe sedimentation and erosion control structures and measures
proposed for placement in waters of the United States. The structures and measures should be
depicted on maps, surveys or drawings showing location and impacts to jurisdictional wetlands
and streams.
3.10 Restoration of Temporary Impacts to Stream Beds
Upon completion of work that involves temporary stream impacts, streambeds are to be restored
to pre-project elevations and widths using natural streambed material such that the impacted
stream reach mimics the adjacent upstream and downstream reach. The impacted area shall be
backfilled with natural streambed material to a depth of at least 12 inches or to the bottom depth
of the impacted area if shallower than 12 inches. An engineered in-stream structure or material
can be used to provide protection of a buried structure if it provides benefits to the aquatic
environment and can be accomplished by a natural streambed design. A permittee may request a
waiver of this condition if it is determined a buried structure needs significant physical protection
beyond those provided in this condition. This condition does not apply to NWP 27 – Aquatic
Habitat Restoration, Enhancement, and Establishment Activities.
3.11 Restoration of Temporary Impacts to Stream Banks
Upon completion of work involving temporary stream bank impacts, stream banks are to be
restored to pre-project grade and contours or beneficial grade and contours if the original bank
slope is steep and unstable. Natural durable materials, native seed mixes, and native plants and
shrubs are to be utilized in the restoration. Natural designs which use bioengineered and/or geoengineered methods are to be applied. An engineered structure or material can be used to provide
protection of a buried structure if it provides benefits to the stream bank environment, provided it
is not in excess of the minimum amount needed for protection and does not exceed an average of
one cubic yard per running foot placed along the bank below the plane of the ordinary high water
mark. A permittee may request a waiver of this condition if it is determined a buried structure
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needs significant physical protection beyond those provided in this condition. This condition
does not apply to NWP 27 – Aquatic Habitat Restoration, Enhancement, and Establishment
Activities.
3.12 Federal Navigation Channel Setbacks and Corps Easements
3.12.1 Authorized structures and fills located in or adjacent to Federally authorized waterways
will be constructed in accordance with the latest setback criteria established by the Wilmington
District Engineer. You may review the setback policy at
http://www.saw.usace.army.mil/Missions/Navigation/Setbacks.aspx. This general permit does
not authorize the construction of hardened or permanently fixed structures within the Federally
Authorized Channel Setback, unless the activity is approved by the Corps. The permittee shall
submit a PCN (see General Condition 32) to the District Engineer prior to the construction of any
structures or fills within the Federally Authorized Channel Setback.
3.12.2 The permittee shall obtain a Consent to Cross Government Easement from the
Wilmington District’s Land Use Coordinator prior to any crossing of the Corps easement and/or
prior to commencing construction of any structures, authorized dredging or other work within the
right-of-way of, or in proximity to, a federally designated disposal area. The Land Use
Coordinator may be contacted at: CESAW-OP-N, 69 Darlington Avenue, Wilmington, North
Carolina 28403-1343, email: SAWWeb-NAV@usace.army.mil
3.13 Northern Long-eared Bat – Endangered Species Act Compliance
The Wilmington District, U.S. Army Corps of Engineers has consulted with the United States
Fish and Wildlife Service (USFWS) in regards to the threatened Northern long-eared bat
(NLEB) (Myotis septentrionalis) and Standard Local Operating Procedures for Endangered
Species (SLOPES) have been approved by the Corps and the USFWS. This condition concerns
effects to the NLEB only and does not address effects to other federally listed species and/or
federally designated critical habitat.
A. Procedures when the Corps is the lead federal* agency for a project:
The permittee must comply with (1) and (2) below when:
• the project is located in the western 41 counties of North Carolina, to include nonfederal aid North Carolina Department of Transportation (NCDOT) projects, OR;
• the project is located in the 59 eastern counties of North Carolina, and is a nonNCDOT project.
*Generally, if a project is located on private property or on non-federal land, and the project
is not being funded by a federal entity, the Corps will be the lead federal agency due to the
requirement to obtain Department of the Army authorization to impact waters of the United
States. If the project is located on federal land, contact the Corps to determine the lead
federal agency.
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(1) A permittee using a NWP must check to see if their project is located in the range of
the NLEB by using the following website:
http://www.fws.gov/midwest/endangered/mammals/nleb/pdf/WNSZone.pdf. If the
project is within the range of the NLEB, or if the project includes percussive activities
(e.g., blasting, pile driving, etc.), the permittee is then required to check the appropriate
website in the paragraph below to discover if their project:
• is located in a 12-digit Hydrologic Unit Code area (“red HUC” - shown as red areas
on the map), AND/OR;
• involves percussive activities within 0.25 mile of a red HUC.
Red HUC maps - for the western 41 counties in NC (covered by the Asheville Ecological
Services Field Office), check the project location against the electronic maps found at:
http://www.fws.gov/asheville/htmls/project_review/NLEB_in_WNC.html. For the eastern
59 counties in NC (covered by the Raleigh Ecological Services Field Office), check the
project location against the electronic maps found at:
https://www.fws.gov/raleigh/NLEB_RFO.html.
(2) A permittee must submit a PCN to the District Engineer, and receive written
authorization from the District Engineer, prior to commencing the activity, if the activity
will involve any of the following:
• tree clearing/removal, construction/installation of wind turbines in a red HUC,
AND/OR;
•

•

bridge removal or maintenance, unless the bridge has been inspected and there is
no evidence of bat use, (applies anywhere in the range of the NLEB), AND/OR:
percussive activities in a red HUC, or within 0.25 mile of a red HUC.

The permittee may proceed with the activity without submitting a PCN to either the Corps
or the USFWS, provided the activity complies with all applicable NWP terms and general
and regional conditions, if the permittee’s review under A.(1) and A.(2) above shows that
the project is:
•

•

located outside of a red HUC (and there are no percussive activities), and the
activity will NOT include bridge removal or maintenance, unless the bridge has
been inspected and there is no evidence of bat use, OR;
located outside of a red HUC and there are percussive activities, but the percussive
activities will not occur within 0.25-mile of a red HUC boundary, and the activity
will NOT include bridge removal or maintenance, unless the bridge has been
inspected and there is no evidence of bat use, OR;
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•

located in a red HUC, but the activity will NOT include: tree clearing/removal;
construction/installation of wind turbines; bridge removal or maintenance, unless
the bridge has been inspected and there is no evidence of bat use, and/or; any
percussive activities.

B. Procedures when the USACE is not the lead federal agency:
For projects where another federal agency is the lead federal agency - if that other federal agency
has completed project-specific ESA Section 7(a)(2) consultation for the NLEB, and has (1)
determined that the project would not cause prohibited incidental take of the NLEB, and (2)
completed coordination/consultation that is required by the USFWS (per the directions on the
respective USFWS office’s website), that project may proceed without notification to either the
USACE or the USFWS, provided all General and Regional Permit Conditions are met.
The NLEB SLOPES can be viewed on the USACE website at the following World Wide Web
Page: http://www.saw.usace.army.mil/Missions/Regulatory-Permit-Program/AgencyCoordination/ESA/. Permittees who do not have internet access may contact the USACE at (910)
251- 4633.
3.14 Work on Eastern Band of Cherokee Indians Land
All PCNs submitted for activities in waters of the United States on Eastern Band of Cherokee
Indians (EBCI) trust land (i.e., Qualla Boundary and non-contiguous tracts of trust land), must
comply with the requirements of the latest MOU between the Wilmington District and the
Eastern Band of Cherokee Indians.
4.0 Additional Regional Conditions for Specific Nationwide Permits
4.1 NWP #12 - Utility Line Activities
4.1.1 Pipeline/utility line construction through jurisdictional waters and wetlands will be
accomplished utilizing directional drilling/boring methods to the maximum extent practicable.
4.1.2 Temporary discharge of excavated or fill material into wetlands and waters of the United
States will be for the absolute minimum period of time necessary to accomplish the work.
Temporary discharges will be fully contained with appropriate erosion control or containment
methods or otherwise such fills will consist of non-erodible materials.
4.1.3 The work area authorized by this permit, including temporary and/or permanent fills, will
be minimized to the greatest extent practicable. Justification for work corridors exceeding forty
(40) feet in width is required and will be based on pipeline diameter and length, size of
equipment required to construct the utility line, and other construction information deemed
necessary to support the request. The permittee is required to provide this information to the
Corps with the initial notification package.
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4.1.4 Excavated materials shall be returned to the excavated areas and any remaining materials
shall be disposed of in uplands, unless the Corps authorizes disposal in waters of the United
States.
4.1.5 In areas where a sub-aqueous utility line is to cross a federally-maintained channel, (i.e.,
the Atlantic Intracoastal Waterway [AIWW]), the line will be buried at least six (6) feet below
the allowable overdepth of the authorized channel, including all side slopes. For areas outside
federally-maintained channels, sub-aqueous lines must be installed at a minimum depth of two
(2) feet below the substrate when such lines might interfere with navigation.
4.1.6 The minimum clearance*(see NOTE in 4.1.7) for aerial communication lines, or any lines
not transmitting electrical power, will be ten (10) feet above the clearance required for nearby
stationary bridges as established by the U.S. Coast Guard. In the event the U.S. Coast Guard has
not established a bridge clearance, minimum vertical clearances for power and aerial lines will
not be less than required by Section 23, Rule 232, of the latest revision of the National Electrical
Safety Code (ANSI C2). Clearances will not be less than shown in Table 232-1, Item 7, ANSI
C2.
4.1.7 The minimum clearance* for an aerial line, transmitting electrical power, is based on the
low point of the line under conditions that produce the greatest sag, taking into consideration
temperature, load, wind, length or span and the type of supports. The minimum clearance for an
aerial electrical power transmission line crossing navigable waters of the United States, where
there is an established bridge clearance established by the U.S. Coast Guard, shall be governed
by the system voltage, as indicated below:
Nominal System
Voltage, kilovolt

Minimum Clearance
Above Bridge Clearance (As
Established by the U.S. Coast
Guard)
20 feet
22
24
26
30
35
42
45

115 and below
138
161
230
350
500
700
750 to 765

*NOTE: Minimum clearance is the distance measured between the lowest point of a stationary
bridge, including any infrastructure attached to underside of the bridge, and the Mean High
Water (MHW) of the navigable waters of the United States beneath the bridge.
4.1.8 On navigable waters of the United States, including all federal navigation projects, where
there is no bridge for reference for minimum clearance, the proposed project will need to be
reviewed by the Corps in order to determine the minimum clearance between the line and MHW
necessary to protect navigational interests.
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4.1.9 A plan to restore and re-vegetate wetland areas cleared for construction must be submitted
with the required PCN. Cleared wetland areas shall be re-vegetated to the maximum extent
practicable with native species of canopy, shrub, and herbaceous species. Fescue grass shall not
be used.
4.1.10 Any permanently maintained corridor along the utility right of way within forested
wetlands shall be considered a permanent impact. A compensatory mitigation plan will be
required for all such impacts associated with the requested activity if the activity requires PCN
and the cumulative total of permanent forested wetland impacts exceeds 1/10-acre, unless the
District Engineer determines in writing that either some other form of mitigation would be more
environmentally appropriate or the adverse effects of the proposed activity are minimal.
For permanent forested wetland impacts of 1/10-acre or less, the District Engineer may
determine, on a case-by-case basis, that compensatory mitigation is required to ensure that the
activity results in minimal adverse effects on the aquatic environment.
4.1.11 Use of rip-rap or any other engineered structures to stabilize a stream bed should be
avoided to the maximum extent practicable. If riprap stabilization is needed, it should be placed
only on the stream banks, or, if it is necessary to be placed in the stream bed, the finished top
elevation of the riprap should not exceed that of the original stream bed.
4.1.12 When directional boring or horizontal directional drilling (HDD) under waters of the
United States, including wetlands, permittees shall closely monitor the project for hydraulic
fracturing or “fracking.” Any discharge from hydraulic fracturing or “fracking” into waters of
the United States, including wetlands, shall be reported to the appropriate Corps Regulatory
Field Office within 48 hours. Restoration and/or compensatory mitigation may be required as a
result of any unintended discharges.
4.1.13 For purposes of this NWP, the term utility line does not include pipes or culverts
associated with driveways, roadways, lots, etc.
4.1.14 The permittee shall submit a PCN to the District Engineer prior to commencing the
activity if the activity will involve the discharge of dredged or fill material into more than 1/10acre of wetlands or 150 linear feet of stream channel for the construction of temporary access
fills and/or temporary road crossings. The PCN must include a restoration plan that thoroughly
describes how all temporary fills will be removed, describes how pre-project conditions will be
restored, and includes a timetable for all restoration activities.
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What is a riparian buffer?
A riparian buffer is a strip of forested
or vegetated land bordering a body
of water.
The vegetation and root systems in a
riparian buffer stabilize the streambank, preventing soil from eroding
into the water.
Riparian buffers also act as a filter to
remove pollutants.  

Preserving riparian buffers is critical
to protecting our water resources.

•

Riparian buffers have
many benefits:
•
•
•
•
•
•
•
•
•

Filtering stormwater runoff.
Providing flood control.
Stabilizing streambanks.
Protecting property.
Adding scenic value to communities.
Absorbing excess nutrients.
Preventing erosion.
Providing fish and wildlife habitat.
Moderating water temperature.

Raleigh Regional Office
3800 Barrett Dr., Suite 101
Raleigh, N.C. 27609
(919) 791-4200

Washington Regional Office
943 Washington Square Mall
Washington, N.C. 27889
(252) 946-6481

Wilmington Regional Office
127 Cardinal Dr. Extension
Wilmington, N.C. 28405-2845
(910) 796-7215

Central Office
2321 Crabtree Blvd., Suite 250
Raleigh, N.C. 27604
(919) 733-1786

North Carolina’s

Riparian Buffer
Protection Rules
Neuse River Basin
Tar-Pamlico River Basin

Riparian Buffer Rules and Applications are
available online: http://portal.ncdenr.org/
web/wq/swp/ws/401/riparianbuffers.  

12,900 copies of this public document were printed at a
cost of $1,499.93 or $0.11 per copy.

Know the basics of
riparian buffer rules in the
Neuse and Tar-Pamlico river basins.

Where do the riparian buffer rules apply?

The riparian buffer rules apply to the following types of water
bodies that are shown on the most recent published version
of the soil survey maps prepared by the Natural Resources
Conservation Service or the most recent 1:24,000 scale quadrangle topographic maps prepared by the U.S. Geologic Survey:
• Perennial streams
• Intermittent stream
• Modified natural streams
• Lakes and reservoirs
• Ponds (including beaver ponds)
• Estuaries and rivers

How are riparian buffers measured?

What is allowed in riparian buffers?

For streams, the riparian buffer is measured
landward from the top of the stream bank on each
side of the stream.

The riparian buffer must remain undisturbed, regardless of
property size or type of land use, unless the use is listed in the
rules as exempt, potentially allowable or potentially allowable
with mitigation.

For ponds, lakes and reservoirs, the riparian
buffer is measured from the normal water level.

In the 20 coastal counties, the riparian buffer
is measured from the landward edge of the
N.C. Division of Coastal Management’s wetland boundary.

How wide are the riparian buffers?

The rules require a 50-foot riparian buffer that is divided into two zones.
The 30 feet closest to the water (Zone 1) must remain undisturbed.  The outer 20 feet (Zone 2) can be managed vegetation.

Buffer Zones on
Streams and Ponds

Buffer Zones on
CAMA Wetlands

Refer to the Table of Uses in the rules for specific activities.
• Exempt uses are allowed in the riparian buffer without
approval from the N.C. Division of Water Quality (DWQ) or
delegated local authority.
• Potentially Allowable uses may occur in the buffer only
after written authorization from DWQ or delegated local
authority.
• Potentially Allowable with Mitigation uses may occur in
the buffer only after written authorization from DWQ or
delegated local authority that includes a mitigation strategy.
• Prohibited uses are not allowed in the buffer unless
a variance is granted from the N.C. Environmental
Management Commission.
• Activities not listed are prohibited.

The benefits of riparian buffers are maximized
when there is diffuse flow of stormwater runoff.
What is diffuse flow?

Top of bank or
normal water level

Normal high
water level

Zone 2: 20’
Zone 1: 30’
managed
undisturbed
vegetation forest vegetation

Coastal
Wetlands
(CAMA)

Stream,
Pond or
Estuary

Zone 2: 20’
managed
vegetation

Zone 1: 30’
undisturbed
forest vegetation

Stream
or Pond

50’

Diffuse flow refers to overland water flow that is spread out
over the landscape, not concentrated into a defined channel.

When is diffuse flow required?

Diffuse flow is required on all buffered streams, regardless of
property size or type of land use.  It must be achieved before
stormwater runoff enters the riparian buffer from any new
ditch or manmade conveyance.

How can you achieve diffuse flow?

Diffuse flow may be achieved by installing a level spreader or
other diffuse flow device. Level spreaders and other devices
must be designed according to the N.C. Stormwater BMP Manual
(http://portal.ncdenr.org/web/wq/ws/su/bmp-manual).

15A NCAC 02B .0295

MITIGATION PROGRAM REQUIREMENTS FOR PROTECTION AND
MAINTENANCE OF RIPARIAN BUFFERS
(a) PURPOSE. The purpose of this Rule is to set forth the mitigation requirements that apply to applicants listed in
Paragraph (c) of this Rule and to set forth requirements for buffer mitigation providers.
(b) DEFINITIONS. For the purpose of this Rule, these terms shall be defined as follows:
(1)
"Authority" means either the Division or a local government that has been delegated or designated
pursuant to Rules .0233, .0243, .0250, .0259, .0267, or .0607 of this Subchapter to implement the
riparian buffer program.
(2)
"Compensatory Buffer Mitigation Bank" means a buffer mitigation site created by a mitigation
provider and approved for mitigation credit by the Division through execution of a mitigation
banking instrument.
(3)
"Division" means the Division of Water Resources of the North Carolina Department of
Environment and Natural Resources.
(4)
"Enhancement Site" means a riparian zone site characterized by conditions between that of a
restoration site and a preservation site such that the establishment of woody stems (i.e., tree or
shrub species) will maximize nutrient removal and other buffer functions.
(5)
"Hydrologic Area" means the Watershed Boundary Dataset (WBD), located at no cost at
http://data.nconemap.com/geoportal/catalog/search/resource/details.page?uuid={16A42F316DC7-4EC3-88A9-03E6B7D55653} using the eight-digit Hydrologic Unit Code (HUC) prepared
by the United States Geological Survey.
(6)
"Locational Ratio" means the mitigation ratio applied to the mitigation requirements based on the
location of the mitigation site relative to the impact site as set forth in Paragraph (f) of this Rule.
(7)
"Mitigation banking instrument" means the legal document for the establishment, operation, and
use of a mitigation bank.
(8)
"Monitoring period" means the length of time specified in the approved mitigation plan during
which monitoring of vegetation success and other anticipated benefits to the adjacent water as
listed in the mitigation approval is done.
(9)
"Non-wasting endowment" means a fund that generates enough interest to cover the cost of the
long term monitoring and maintenance.
(10)
"Outer Coastal Plain" means the portion of the state shown as the Middle Atlantic Coastal Plain
(63) on Griffith, et al. (2002) "Ecoregions of North and South Carolina." Reston, VA, United
States
Geological
Survey
available
at
no
cost
at
http://www.epa.gov/wed/pages/ecoregions/ncsc_eco.htm.
(11)
"Preservation Site" means riparian zone sites that, as determined by a site visit conducted by the
Authority, are characterized by a forest consisting of the forest strata and diversity of species
appropriate for the location.
(12)
"Restoration Site" means riparian zone sites that are characterized by an absence of trees and by a
lack of dense growth of smaller woody stems (i.e., shrubs or saplings) or sites that are
characterized by scattered individual trees such that the tree canopy is less than 25 percent of the
cover and by a lack of dense growth of smaller woody stems (i.e., shrubs or saplings).
(13)
"Riparian buffer mitigation unit" means a unit representing a credit of riparian buffer mitigation as
set forth in Paragraph (m) of this Rule.
(14)
"Riparian wetland" means a wetland that is found in one or more of the following landscape
positions:
(A)
in a geomorphic floodplain;
(B)
in a natural topographic crenulation;
(C)
contiguous with an open water equal to or greater than 20 acres in size; or
(D)
subject to tidal flow regimes excluding salt/brackish marsh wetlands.
(15)
"Stem" means a woody seedling, sapling, shrub, or tree, no less than 10 centimeters in height.
(16)
"Urban" means an area that is either designated as an urbanized area under the most recent federal
decennial census available at no cost at http://www.census.gov/ or is located within the corporate
limits of a municipality.
(17)
"Zonal Ratio" means the mitigation ratio applied to impact amounts in the respective zones of the
riparian buffer as set forth in Paragraph (e) of this Rule.
(c) MITIGATION REQUIREMENTS. Buffer mitigation is required when one of the following applies:

(1)

The applicant has received an authorization certificate for impacts pursuant to Rule .0233, .0243,
.0250, .0259, .0267, or .0607 of this Subchapter and is required to perform mitigation as a
condition of the authorization certificate; or
(2)
The applicant has received a variance pursuant to Rule .0233, .0243, .0250, .0259, .0267, or .0607
of this Subchapter and is required to perform mitigation as a condition of a variance approval.
Any applicant covered under this Paragraph shall submit to the Authority a written mitigation proposal that
calculates the required area of mitigation and describes the area and location of each type of proposed mitigation.
The applicant shall not impact buffers until the Authority approves the mitigation plan and issues written approval.
(d) AREA OF IMPACT. The Authority shall determine the area of impact in square feet to each Zone as defined
by the applicable Rule .0233, .0243, .0250, .0259, .0267, or .0607 of this Subchapter of the proposed riparian buffer
by adding the following:
(1)
The area of the footprint of the use impacting the riparian buffer;
(2)
The area of the boundary of any clearing and grading activities within the riparian buffer
necessary to accommodate the use; and
(3)
The area of any ongoing maintenance corridors within the riparian buffer associated with the use.
The Authority shall deduct from this total the area of any wetlands that are subject to and compliant with riparian
wetland mitigation requirements under 15A NCAC 02H .0506 and are located within the proposed riparian buffer
impact area.
(e) AREA OF MITIGATION REQUIRED ON ZONAL MITIGATION RATIOS. The Authority shall determine
the required area of mitigation for each Zone by applying each of the following ratios to the area of impact
calculated under Paragraph (d) of this Rule:
Basin/Watershed
Zone 1 Ratio
Zone 2 Ratio
Neuse River Basin (15A NCAC 02B .0233)
3:1
1.5:1
Catawba River Basin (15A NCAC 02B .0243)
2:1
1.5:1
Randleman Lake Watershed (15A NCAC 02B .0250)
3:1
1.5:1
Tar-Pamlico River Basin (15A NCAC 02B .0259)
3:1
1.5:1
Jordan Lake Watershed (15A NCAC 02B .0267)
3:1
1.5:1
Goose Creek Watershed (15A NCAC 02B .0607)
3:1A
A
The Goose Creek Watershed does not have a Zone 1 and Zone 2. The mitigation ratio in the Goose
Creek Watershed is 3:1 for the entire buffer.
(f) AREA OF MITIGATION REQUIRED ON LOCATIONAL MITIGATION RATIOS. The applicant or
mitigation provider shall use the following locational ratios as applicable based on location of the proposed
mitigation site relative to that of the proposed impact site. Locational ratios shall be as follows:
Location
Ratio
Within the 12-digit HUCA
0.75:1
Within the eight-digit HUCB
1:1
Outside of the eight-digit HUCB
2:1
A
Except within the Randleman Lake Watershed. Within the Randleman Lake Watershed
the ratio is 1:1.
B
Except as provided in Paragraph (g) of this Rule.
(g) GEOGRAPHIC RESTRICTIONS ON LOCATION OF MITIGATION. Mitigation shall be performed in the
same river basin where the impact is located with the following additional specifications:
(1)
In the following cases, mitigation shall be performed in the same watershed where the impact is
located:
(A)
Falls Lake Watershed, as defined in Rule .0275 of this Section;
(B)
Goose Creek Watershed, as defined in Rule .0601 of this Subchapter;
(C)
Randleman Lake Water Supply Watershed, as defined in Rule .0248 of this Section;
(D)
Each subwatershed of the Jordan Lake watershed, as defined in Rule .0262 of this
Section; and
(E)
Other watersheds as specified in riparian buffer protection rules adopted by the
Commission.
(2)
Buffer mitigation for impacts within watersheds with riparian buffer rules that also have federally
listed threatened or endangered aquatic species may be done within other watersheds with the

same federally listed threatened or endangered aquatic species as long as the impacts are in the
same river basin as the mitigation site.
(h) MITIGATION OPTIONS FOR APPLICANTS. The applicant may propose any of the following types of
mitigation:
(1)
Riparian buffer restoration or enhancement pursuant to Paragraph (n) of this Rule;
(2)
Payment of a compensatory mitigation fee to a compensatory buffer mitigation bank pursuant to
Paragraph (i) of this Rule or payment of a compensatory mitigation fee to the Riparian Buffer
Restoration Fund pursuant to Paragraph (j) of this Rule. Payment shall conform to the
requirements of G.S. 143-214.20;
(3)
Donation of real property or of an interest in real property pursuant to Paragraph (k) of this Rule;
(4)
Alternative buffer mitigation pursuant to Paragraph (o) of this Rule; or
(5)
Other buffer mitigation as approved by the Environmental Management Commission as a
condition of a variance approval.
(i) PURCHASE OF BUFFER MITIGATION CREDITS FROM A PRIVATE OR PUBLIC COMPENSATORY
BUFFER MITIGATION BANK. Applicants who choose to satisfy some or all of their mitigation by purchasing
mitigation credits from a private or public compensatory buffer mitigation bank shall meet the following
requirements:
(1)
The compensatory buffer mitigation bank from which credits are purchased shall have available
riparian buffer credits approved by the Division;
(2)
The compensatory buffer mitigation bank from which credits are purchased shall be located as
described in Paragraphs (e), (f), and (g) of this Rule; and
(3)
After receiving a mitigation acceptance letter from the compensatory buffer mitigation bank, proof
of payment for the credits shall be provided to the Authority prior to any activity that results in the
removal or degradation of the protected riparian buffer.
(j) PAYMENT TO THE RIPARIAN BUFFER RESTORATION FUND. Applicants who choose to satisfy some or
all of their mitigation requirement by paying a compensatory mitigation fee to the Riparian Buffer Restoration Fund
shall meet the requirements of Rule .0269 of this Section. Payment made to the NC Division of Mitigation Services
(DMS) shall be contingent upon acceptance of the payment by the DMS. The DMS shall consider their financial,
temporal, and technical ability to satisfy the mitigation request to determine whether they shall accept or deny the
request.
(k) DONATION OF PROPERTY. Applicants who choose to satisfy their mitigation requirement by donating real
property or an interest in real property to fully or partially offset an approved payment into the Riparian Buffer
Restoration Fund pursuant to Paragraph (j) of this Rule shall do so in accordance with 15A NCAC 02R .0403.
(l) MITIGATION SITE REQUIREMENTS FOR APPLICANTS AND MITIGATION PROVIDERS. For each
mitigation site proposed by an applicant or mitigation provider under Paragraphs (n) or (o) of this Rule, the
Authority shall identify functional criteria to measure the anticipated benefits of the mitigation to the adjacent water.
The Authority shall issue a mitigation determination that specifies the area, type, and location of mitigation and the
water quality benefits to be provided by the mitigation site. All mitigation proposals shall meet the following
criteria:
(1)
The location of the buffer mitigation site shall comply with the requirements of Paragraphs (f) and
(g) of this Rule. In the Catawba watershed, buffer mitigation may be done along the lake
shoreline as well as along intermittent and perennial stream channels throughout the watershed.
(2)
The mitigation proposal shall include a commitment to provide:
(A)
a perpetual conservation easement or similar preservation mechanism to ensure perpetual
stewardship that protects the mitigation site's nutrient removal and other water quality
functions;
(B)
a non-wasting endowment or other dedicated financial surety to provide for the perpetual
land management and hydrological maintenance of lands and maintenance of structures
as applicable; and
(C)
financial assurance in the form of a completion bond, credit insurance, letter of credit,
escrow, or other vehicle acceptable to the Authority payable to, or for the benefit of, the
Authority in an amount sufficient to ensure that the property is secured in fee title or by
easement, and that planting or construction, monitoring and maintenance are completed
as necessary to meet success criteria as specified in the approved mitigation plan. This
financial assurance obligation shall not apply to the NC DMS.

(3)

Diffuse flow of runoff shall be maintained in the riparian buffer. Any existing impervious cover
or stormwater conveyances such as ditches, pipes, or drain tiles shall be eliminated and the flow
converted to diffuse flow. If the applicant or mitigation provider determines that elimination of
existing stormwater conveyances is not feasible, then they shall include a justification and shall
provide a delineation of the watershed draining to the stormwater outfall and the percentage of the
total drainage by area treated by the riparian buffer with the mitigation plan specified in Paragraph
(n) or (o) of this Rule for Authority approval. During mitigation plan review and approval, the
Authority may reduce credit proportionally.
(4)
Sewer easement within the buffer. If the proposed mitigation site contains a sewer easement in
Zone 1, that portion of the sewer easement within Zone 1 shall not be suitable for buffer
mitigation credit. If the proposed mitigation site contains a sewer easement in Zone 2, the portion
of the sewer easement in Zone 2 may be suitable for buffer mitigation credit if:
(A)
the applicant or mitigation provider restores or enhances the forested buffer in Zone 1
adjacent to the sewer easement;
(B)
the sewer easement is required to be maintained in a condition that meets the vegetative
requirements of the collection system permit; and
(C)
diffuse flow is provided across the entire buffer width.
(5)
The applicant or mitigation provider shall provide a site specific credit/debit ledger to the
Authority at regular intervals as specified in the mitigation plan approval or mitigation banking
instrument once credits are established and until they are exhausted.
(6)
Buffer mitigation credit, nutrient offset credit, wetland mitigation credit, and stream mitigation
credit shall be accounted for in accordance with the following:
(A)
Buffer mitigation used for buffer mitigation credit shall not be used for nutrient offset
credits;
(B)
Buffer mitigation credit shall not be generated within wetlands that provide wetland
mitigation credit required by 15A NCAC 02H .0506; and
(C)
Buffer mitigation credit may be generated on stream mitigation sites as long as the width
of the restored or enhanced riparian buffer meets the requirements of Subparagraph (n)(1)
of this Rule.
(m) RIPARIAN BUFFER MITIGATION UNITS. Mitigation activities shall generate riparian buffer mitigation
units as follows:
Square Feet of
Riparian Buffer
Mitigation Activity
Mitigation Buffer
Mitigation Units Generated
Restoration Site
1
1
Enhancement Site
2
1
Preservation Site on Non-Subject Urban Streams
3
1
Preservation Site on Subject Urban Streams
3
1
Preservation Site on Non-Subject Rural Streams
5
1
Preservation Site on Subject Rural Streams
10
1
(n) RIPARIAN BUFFER RESTORATION SITE OR ENHANCEMENT SITE. Authority staff shall make an onsite determination as to whether a potential mitigation site qualifies as a restoration site or enhancement site as
defined in Paragraph (b) of this Rule. Riparian buffer restoration sites or enhancement sites shall meet the following
requirements:
(1)
Buffer restoration sites or enhancement sites may be proposed as follows:
Buffer width (ft)
Less than 20
20-29
30-100
101-200

Proposed
Percentage
of Full Credit
0%
75 %
100 %
33%

(2)

The applicant or mitigation provider shall submit a restoration or enhancement mitigation plan to
the Authority for written approval. The plan shall demonstrate compliance with the requirements
of this Paragraph and Paragraphs (l) and (m) of this Rule and shall also contain the following:
(A)
A map of the proposed restoration or enhancement site;
(B)

A vegetation plan that shall detail the activities proposed to ensure a final performance
standard of 260 stems per acre at the completion of monitoring. The final performance
standard shall include a minimum of four native hardwood tree species or four native
hardwood tree and native shrub species, where no one species is greater than 50 percent
of stems. Native hardwood and native shrub volunteer species may be included to meet
the final performance standard of 260 stems per acre. The Authority may approve
alternative vegetation plans upon consideration of factors, including site wetness and
plant availability, to meet the requirements of this Part;
(C)
A grading plan (if applicable). The site shall be graded in a manner to ensure diffuse
flow through the entire riparian buffer;
(D)
A schedule for implementation, including a fertilization and herbicide plan if applicable;
and
(E)
A monitoring plan to document whether the site is expected to meet the final performance
standards as defined in Part (n)(2)(B) of this Rule and other anticipated benefits to the
adjacent water. The plan shall include a proposed schedule and method for monitoring
the vegetative status of the restoration or enhancement site for five years, including the
health and average stem densities of native hardwood tree or tree and shrub species that
are to be counted toward the final performance standard.
(3)
Within one year after Authority approval of the mitigation plan, the applicant or mitigation
provider shall present documentation to the Authority that the riparian buffer has been restored or
enhanced unless the applicant or mitigation provider requests, and the Authority agrees in writing
prior to that date, to a longer time period.
(4)
The applicant or mitigation provider shall submit written annual reports, unless an alternative
schedule has been approved by the Authority during the mitigation plan approval, for a period of
five years after completion of the activities identified in Part (n)(2)(B) of this Rule at the
restoration site or enhancement site showing:
(A)
compliance with the monitoring plan approved pursuant to Part (n)(2)(E) of this Rule;
and
(B)
that diffuse flow through the riparian buffer has been maintained.
If the Authority determines that the native hardwood tree or tree and shrub species at the site are not
expected to meet the final performance standards listed in Part (n)(2)(B) of this Rule, then the Authority
may require that the applicant or mitigation provider replace trees or trees and shrubs as needed during that
five-year period. If the Authority determines that diffuse flow through the buffer is not being maintained,
then the Authority may require that the applicant or mitigation provider restore diffuse flow. If the
Authority determines that the final performance standards listed in Part (n)(2)(B) of this Rule have not been
achieved at the end of the five-year monitoring period, the Authority may require additional years of
monitoring. The Authority shall make determinations referenced in this Subparagraph on a site specific
basis based on the annual reports, any supplemental information submitted by the applicant or mitigation
provider, or a site evaluation by the Authority.
(o) ALTERNATIVE BUFFER MITIGATION OPTIONS. Alternative buffer mitigation options are detailed in this
Paragraph. Any proposal for alternative buffer mitigation shall be provided in writing to the Division, shall meet the
content and procedural requirements for approval by the Division, shall meet the requirements set out in Paragraphs
(l) and (m) of this Rule and the requirements set out in the named Subparagraph of this Paragraph addressing that
applicable alternative buffer mitigation option:
(1)
Retroactive Credit. Alternative buffer mitigation sites constructed and within the required
monitoring period on the effective date of this Rule shall be eligible for use as alternative buffer
mitigation sites. Alternative buffer mitigation sites that have completed monitoring and were
released by the Division on or within the past 10 years of the effective date of this Rule shall be
eligible for use as alternative buffer mitigation sites. All alternative buffer mitigation site
proposals submitted under this Subparagraph shall meet the following:
(A)
A map or maps of the proposed alternative buffer mitigation site;

(B)

(2)

(3)

(4)

(5)

(6)

(7)

Documentation of pre-existing conditions showing that the proposed alternative buffer
mitigation site met the criteria to qualify for the applicable alternative buffer mitigation
type identified in the applicable Subparagraph of this Paragraph;
(C)
Documentation of the activities that were conducted at the proposed alternative buffer
mitigation site to meet success criteria identified in the applicable Subparagraph of this
Paragraph; and
(D)
Documentation that the proposed alternative buffer mitigation site met the success
criteria identified in the applicable Subparagraph of this Paragraph.
These alternative buffer mitigation sites shall receive credit in accordance with the criteria set
forth in Paragraph (m) and Subparagraph (n)(1) of this Rule.
Coastal Headwater Stream Mitigation. Wooded buffers planted along Outer Coastal Plain
headwater stream mitigation sites may also be approved as riparian buffer mitigation credit if the
site meets all applicable requirements of Paragraph (n) of this Rule. In addition, all success
criteria specified in the approval of the stream mitigation site by the Division shall be met. The
area of the buffer shall be measured perpendicular to the length of the valley being restored. The
area within the proposed buffer mitigation site shall not also be used as wetland mitigation.
Buffer Restoration and Enhancement on Non-Subject Streams. Restoration or enhancement of
buffers may be conducted on intermittent or perennial streams that are not subject to the applicable
Rule .0233, .0243, .0250, .0259, .0267, or .0607 of this Subchapter. These streams shall be
confirmed as intermittent or perennial streams by Division staff certified per G.S. 143-214.25A
using the Division publication, "Methodology for Identification of Intermittent and Perennial
Streams
and
Their
Origins
(v.4.11,
2010)"
available
at
no
cost
at
http://portal.ncdenr.org/web/wq/swp/ws/401/waterresources/streamdeterminations. The proposal
shall meet all applicable requirements of Paragraph (n) of this Rule.
Preservation of Buffer on Non-Subject Streams. Preservation of buffers on intermittent or
perennial streams that are not subject to the applicable Rule .0233, .0243, .0250, .0259, .0267, or
.0607 of this Subchapter may be proposed in order to permanently protect the buffer from cutting,
clearing, filling, grading, and similar activities that would affect the functioning of the buffer.
These streams shall be confirmed as intermittent or perennial streams by Division staff certified
per G.S. 143-214.25A using the Division publication, "Methodology for Identification of
Intermittent and Perennial Streams and Their Origins (v4.11, 2010)." The preservation site shall
meet the requirements of Subparagraph (n)(1) of this Rule and the requirements set forth in 15A
NCAC 02R .0403(c)(7), (8), and (11). The area of preservation credit within a buffer mitigation
site shall comprise of no more than 25 percent of the total area of buffer mitigation.
Preservation of Buffers on Subject Streams. Buffer preservation may be proposed on streams that
are subject to the applicable Rule .0233, .0243, .0250, .0259, .0267, or .0607 of this Subchapter in
order to permanently protect the buffer from cutting, clearing, filling, grading, and similar
activities that would affect the functioning of the buffer beyond the protection afforded by the
existing buffer rules on sites that meet the definition of a preservation site. The preservation site
shall meet the requirements of Subparagraph (n)(1) and the requirements set forth in 15A NCAC
02R .0403(c)(7), (8), and (11). The area of preservation credit within a buffer mitigation site shall
comprise of no more than 25 percent of the total area of buffer mitigation.
Enhancement of grazing areas adjacent to streams. Buffer credit at a 2:1 ratio shall be available
for an applicant or mitigation provider who proposes permanent exclusion of grazing livestock
that otherwise degrade the stream and riparian zone through trampling, grazing, or waste
deposition by fencing the livestock out of the stream and its adjacent buffer. The applicant or
mitigation provider shall provide an enhancement plan as set forth in Paragraph (n) of this Rule.
The applicant or mitigation provider shall demonstrate that grazing was the predominant land use
since the effective date of the applicable buffer rule.
Mitigation on ephemeral channels. For purposes of riparian buffer mitigation as described in this
Part, an "ephemeral channel" is defined as a natural channel exhibiting discernible banks within a
topographic crenulation (V-shaped contour lines) indicative of natural drainage on the 1:24,000
scale (7.5 minute) quadrangle topographic map prepared by the U.S. Geologic Survey, or as seen
on digital elevation models with contours developed from the most recent available LiDAR data,
available at no cost at http://www.ncfloodmaps.com/lidar.com. Ephemeral channels only flow for
a short period of time after precipitation in the drainage area and do not have periods of base flow

(8)

(9)

sustained by groundwater discharge. The applicant or mitigation provider shall provide a
delineation of the watershed draining to the ephemeral channel. The entire area proposed for
mitigation shall be within the contributing drainage area to the ephemeral channel. The ephemeral
channel shall be directly connected to an intermittent or perennial stream and contiguous with the
rest of the mitigation site protected under a perpetual conservation easement. The area of the
mitigation site on ephemeral channels shall comprise no more than 25 percent of the total area of
buffer mitigation. The proposal shall meet all applicable requirements of Paragraph (n) of this
Rule for restoration or enhancement. The proposal shall meet all applicable requirements of
Subparagraph (o)(4) or (o)(5) of this Rule for preservation.
Restoration and Enhancement on Ditches. For purposes of riparian buffer mitigation as described
in this Part, a "ditch" is defined as a man-made channel other than a modified natural stream that
was constructed for drainage purposes. To be used for mitigation, a ditch shall meet all of the
following criteria:
(A)
be directly connected with and draining towards an intermittent or perennial stream;
(B)
be contiguous with the rest of the mitigation site protected under a perpetual conservation
easement;
(C)
stormwater runoff from overland flow shall drain towards the ditch;
(D)
be between one and three feet in depth; and
(E)
the entire length of the ditch shall have been in place prior to the effective date of the
applicable buffer rule.
The width of the restored or enhanced area shall not be less than 30 feet and shall not exceed 50
feet for crediting purposes. The applicant or mitigation provider shall provide a delineation of the
watershed draining to the ditch. The watershed draining to the ditch shall be at least four times
larger than the restored or enhanced area along the ditch. The perpetual conservation easement
shall include the ditch and the confluence of the ditch with the intermittent or perennial stream,
and provide language that prohibits future maintenance of the ditch. The proposal shall meet all
applicable requirements of Paragraph (n) of this Rule for restoration or enhancement.
Stormwater Treatment Options. All stormwater treatment options shall meet the following
requirements:
(A)
Structural options already required by other local, state, or federal rule or permit cannot
be used as alternative buffer mitigation credit, except to the extent such measure(s)
exceed the requirements of such rule or permit. Stormwater Best Management Practices
(BMPs), including bioretention facilities, constructed wetlands, infiltration devices and
sand filters are all potentially approvable BMPs by the Division for alternative buffer
mitigation credit. Other BMPs may be approved only if they meet the nutrient removal
levels outlined in Part (o)(9)(B) of this Rule. Existing or planned BMPs for a local, state,
or federal rule or permit may be retrofitted or expanded to improve their nutrient removal
if this level of treatment is not required by other local, state, or federal rules. In this case,
the predicted increase in nutrient removal may be counted toward alternative buffer
mitigation credit;
(B)
Minimum treatment levels: Any structural BMP shall provide at least 30 percent total
nitrogen and 35 percent total phosphorus removal as demonstrated by a scientific and
engineering literature review as approved by the Division. The mitigation proposal shall
demonstrate that the proposed alternative removes an equal or greater annual mass load
of nutrients to surface waters as the buffer impact authorized in the authorization
certificate or variance, following the calculation of impact and mitigation areas pursuant
to Paragraphs (d), (e), and (f) of this Rule. To estimate the rate of nutrient removal of the
impacted buffer, the applicant or mitigation provider may use the "NC Division of Water
Quality – Methodology and Calculation for determining nutrient reductions associated
with
Riparian
Buffer
Establishment"
available
at
no
cost
at
http://portal.ncdenr.org/c/document_library/get_file?uuid=55c3758f-5e27-46cf-823747f890d9329a&groupId=38364. The applicant or mitigation provider may propose an
alternative method of estimating the rate of nutrient removal for consideration and review
by the Division;
(C)
All proposed structural BMPs shall follow the Division's "2009 Stormwater Best
Management
Practice
Design
Manual"
available
at
no
cost
at

(10)

History Note:

http://portal.ncdenr.org/web/lr/bmp-manual. If a specific proposed structural BMP is not
addressed in this Manual, the applicant or mitigation provider shall follow Chapter 20 in
this Manual for approval;
(D)
All structural options are required to have Division approved operation and maintenance
plans;
(E)
All structural options are required to have continuous and perpetual maintenance and
shall follow the Division's "2009 Stormwater Best Management Practice Design
Manual";
(F)
Upon completion of construction, the designer for the type of BMP installed shall certify
that the system was inspected during construction and that the BMP was constructed in
conformity with plans and specifications approved by the Division;
(G)
Removal and replacement of structural options: If a structural option is proposed to be
removed and cannot be replaced on-site, then a structural or non-structural measure of
equal or better nutrient removal capacity, as determined by calculations submitted to and
approved by the Division, in a location as specified by Paragraphs (f) and (g) of this Rule
shall be constructed as a replacement;
(H)
Renovation or repair of structural options: If the applicant, mitigation provider, or the
Division determines that a structural option must be renovated or repaired, it shall be
renovated to provide equal or better nutrient removal capacity than as originally
designed; and
(I)
Structural options, as well as their operation and maintenance, are the responsibility of
the landowner or easement holder unless the Division gives written approval for another
responsible party to operate and maintain them. Structural options shall be located in
recorded drainage easements for the purposes of operation and maintenance and shall
have recorded access easements to the nearest public right-of-way. These easements
shall be granted in favor of the party responsible for operating and maintaining the
structure, with a note that operation and maintenance is the responsibility of the
landowner, easement holder, or other responsible party.
Approval for other alternative buffer mitigation options. Other alternative riparian buffer
mitigation options not specified within this Rule may be submitted to the Division for review and
recommendation to the Environmental Management Commission on a case-by-case basis. Any
proposal submitted under this Paragraph shall provide documentation or calculations to
demonstrate that the proposed alternative mitigation option removes an equal or greater annual
mass load of nutrients to surface waters as a riparian buffer. Upon completion of the Division's
review, and prior to recommendation to the Environmental Management Commission, the
Division shall issue a 30-calendar day public notice through the Division's website and the
DWRwetlands Listserve. Division staff shall present their recommendations, including comments
received during the public notice period, to the Environmental Management Commission for a
final decision. If approved by the Environmental Management Commission, the alternative buffer
mitigation option may be proposed by other applicants and mitigation providers.
Authority G.S. 143-214.1; 143-214.5; 143-214.7; 143-214.20; 143-215.3(a)(1); 143-215.6A; 143215.6B; 143-215.6C; 143-215.8A; 143-215.8B; 143-282(c); 143B-282(d); S.L. 1998-221; S.L.
1999-329, s. 7.1; S.L. 2001-418, s. 4.(a); S.L. 2003-340, s. 5; S.L. 2005-190; S.L. 2006-259; S.L.
2009-337; S.L. 2009-486; S.L. 2014-95;
Temporary Adoption Eff. October 24, 2014;
Eff. November 1, 2015.
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Executive Summary
Thousands of acres of land are developed each year in North Carolina, and this
development consists of many individual and often unrelated projects. Without proper
safeguards, the cumulative effects of land development can transform the landscape and
negatively impact the environmental character and natural functions of the ecosystems. North
Carolina projects a population increase of more than 3 million new individuals by the year 2020
(N. C. Progress Board 2001); therefore, it is imperative that coordinated measures be
implemented to protect wildlife resources and their habitats.
When development is conducted in an unplanned and amorphous or ambiguous pattern it
can have more serious impacts on ecosystem function. Rapidly developing landscapes can result
in stream degradation due to increases in stormwater runoff, sedimentation and other pollutants,
and riparian habitat losses. Some of the greatest impacts of development, both land-based and
near-water development, occur on water quality in our streams and rivers. Many of our native
species of aquatic organisms have become highly imperiled as a result. The decline in
freshwater species is a direct reflection of declining quality of our streams and rivers, and rare
and sensitive species are particularly affected by secondary and cumulative impacts associated
with urban development due to their sensitivity to slight habitat alterations.
A more comprehensive approach to project review is necessary if we are to effectively
protect the environmental resources of the State. This approach should scrutinize the cumulative
and secondary impacts (CSI) associated with all projects subject to State Environmental Policy
Act (SEPA) requirements as closely as direct impacts. Cumulative effects are defined as effects
resulting from the incremental impact of the proposed activity when added to other past, present,
and probable future activities in the area. Cumulative effects can occur from individually minor
but collectively significant activities taking place over a period of time. Secondary effects are
defined as probable effects caused by and resulting from the proposed activity although they are
later in time or further removed in distance.
Presently, cumulative and secondary impacts are often not fully addressed in an
environmental review. The Department of Environment and Natural Resources (DENR), has
identified as part of the 2000 strategic plan the need to develop a policy for evaluating and
mitigating the cumulative and secondary impacts. Identification of measures to mitigate for
secondary and cumulative impacts was determined to be an important component of addressing
impacts.
This document was primarily authored by biologists with the N. C. Wildlife Resources
Commission and the N. C. Division of Parks and Recreation. Significant contributions were
provided by the CSI Working Group, which includes representatives from numerous state
agencies concerned with the conservation of natural resources. The U. S. Fish and Wildlife
Service, which supports these recommendations, also provided constructive review of the
document.
This document is intended to serve as a guidance memorandum for local governments to
assist with addressing secondary and cumulative impacts associated with public projects.
Implementation of these recommendations will assist in the mitigation of impacts to water
quality, to fish and wildlife and their habitat generally, and in situations where federally
threatened and endangered species exist. Alternatives to these measures will be examined on a
case-by-case basis, provided that the same level of protection is afforded. The recommendations
provided herein are intended to be applied to new developments or to existing developments for
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which significant modifications or expansions are proposed. Incorporation of the measures that
are outlined throughout the document by local governments will alleviate the concerns of the
natural resource agencies and will provide for a smoother and more timely review of
environmental documents and permits.
The recommendations presented in this document to avoid or mitigate these impacts are
based on the best available science and were obtained by a synthesis of scientific information in
journals, publications, reference books, and personal communication with professionals familiar
with North Carolina aquatic species and other natural resources. However, the recommendations
may be revised as more information becomes available about species’ habitat requirements and
measures necessary to protect aquatic and terrestrial habitat and water quality. It is envisioned
that through the active participation and initiative of local governments in partnership with State
resource and regulatory agencies, the concerns regarding impacts of significance will be
alleviated and the review of environmental documents and permits will be more efficient and
effective.
Recommendations include measures regarding:
• Forested buffers
• Stream and wetland resources
• Infrastructure locations
• Floodplains
• Impervious surfaces and stormwater treatment
• Erosion and sediment control
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Preface
This document is intended to serve as a guidance memorandum for local governments to
assist with addressing secondary and cumulative impacts associated with public projects.
Implementation of these recommendations will assist in the mitigation of impacts to water
quality, to fish and wildlife and their habitat generally, and in situations where federally
threatened and endangered species exist. Alternatives to these measures will be examined on a
case-by-case basis, provided that the same level of protection is afforded. The recommendations
provided herein are intended to be applied to new developments or to existing developments for
which significant modifications or expansions are proposed. Incorporation of the measures that
are outlined throughout the document by local governments will alleviate the concerns of the
natural resource agencies and will provide for a smoother and more timely review of
environmental documents and permits.
Agencies, municipalities, landowners, and the public share a responsibility to protect and
conserve fish and wildlife, which are public resources. Efforts to minimize secondary and
cumulative impacts may not show immediate rewards, however such efforts are important to
prevent future damage to riparian and stream systems and to rebuild degraded areas. These
efforts will also help meet the anti-degradation standard established in Rule 15A NCAC 02B
.0201, which provides for the maintenance, protection, and enhancement of existing uses.
During the fall of 2001 and through 2002 the N. C. Department of Environment and
Natural Resources (DENR) established and guided a Cumulative and Secondary Impact (CSI)
Working Group. This group was made up of a variety of staff from Divisions within DENR.
The CSI Working Group undertook the task of identifying, drafting, and developing a system
and protocol for ensuring that cumulative and secondary impacts are adequately addressed
during the review of documents required under the N. C. Environmental Policy Act.
Identification of mitigation measures effective in reducing potential negative impacts associated
with projects was a major component of this endeavor; therefore, a “mitigative measures”
subgroup was formed. This document was developed as a result of that effort.
This document was primarily authored by biologists with the N. C. Wildlife Resources
Commission (NCWRC) and the N. C. Division of Parks and Recreation, and significant
contributions were provided by the mitigative measures subgroup. The document includes
comments, ideas, and suggestions from the entire CSI Working Group, which includes
representatives from the N. C. Division of Coastal Management, N. C. Division of
Environmental Health, N. C. Division of Land Resources, N. C. Division of Marine Fisheries, N.
C. Division of Parks and Recreation, N. C. Division of Water Quality, N. C. Division of Water
Resources, N. C. Office of Legislative and Intergovernmental Affairs, and the NCWRC.
Constructive comments from many of these agencies improved the document. The U. S. Fish
and Wildlife Service (USFWS), which supports these recommendations, also provided
constructive review of the document.
The NCWRC and the Division of Parks and Recreation recognize that ongoing
development and change to the natural landscape will continue and that continued economic
development is critical to the citizens of the state. Furthermore, a healthy state is dependent
upon a healthy economy and a healthy natural environment, both of which are integrated
components. How and where change to the landscape occurs makes all the difference in the
future of a sustainable economy and healthy natural environment. The assembled information
consists of recommendations, that when implemented by a local government, will
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simultaneously work to maintain or improve water quality, protect aquatic habitat, permit
economic expansion, and preserve the character of the land.
Introduction
Thousands of acres of land are developed each year in North Carolina, and this
development consists of many individual and often unrelated projects. Without proper
safeguards, the cumulative effects of land development can transform the landscape and
negatively impact the environmental character and natural functions of the ecosystems. North
Carolina projects a population increase of more than 3 million new individuals by the year 2020
(N. C. Progress Board 2001); therefore, it is imperative that coordinated measures be
implemented to protect wildlife resources and their habitats. Most citizens want a clean
environment and a healthy economy, therefore measures must be implemented statewide to
allow economic growth without significant and irretrievable impacts to North Carolina’s
environment.
Some of the greatest impacts of development, both land-based and near-water
development, occur on water quality in our streams and rivers. Many of our native species of
aquatic organisms have become highly imperiled as a result. Approximately one-third of North
American freshwater fish species (Williams et al. 1989) and 72% of freshwater mussel species
(Williams et al. 1993) qualify for classification as “endangered”, “threatened”, or “special
concern” at the federal level, and habitat loss is a primary culprit, particularly for mussels. In
North Carolina, 21% of freshwater fishes and 53% of freshwater mussel species are designated
endangered, threatened, or of special concern at the state level (LeGrand et al. 2001). The
decline in freshwater species is a direct reflection of declining quality of our streams and rivers.
Federally endangered and threatened species are particularly affected by secondary and
cumulative impacts associated with urban development due to their sensitivity to slight habitat
alterations. A high proportion of listed species occurs within areas of the state that are
developing the most rapidly; some have lost major reaches of their habitats within the past few
decades, others are in danger of being extirpated from entire river basins, and one species has
been extirpated from the state, and thus is extinct (Carolina Elktoe, Alasmidonta robusta).
When development is conducted in an unplanned and amorphous or ambiguous pattern it
can have more serious impacts on ecosystem function. Rapidly developing landscapes can result
in stream degradation due to increases in stormwater runoff, sedimentation and other pollutants,
and riparian habitat losses. Measures that may mitigate these impacts include preservation of
forested stream buffers of appropriate size, reduction of impervious surfaces, and effective
stormwater treatment.
The recommendations presented in this document to avoid or mitigate these impacts are
based on the best available science and were obtained by a synthesis of scientific information in
journals, publications, reference books, and personal communication with professionals familiar
with North Carolina aquatic species and other natural resources. However, the recommendations
may be revised as more information becomes available about species’ habitat requirements and
measures necessary to protect aquatic and terrestrial habitat and water quality.
General Mitigation Measures for All Watersheds (more extensive measures apply to
watersheds that support federal endangered and threatened species)
Although riparian zones constitute a small percentage of the landscape, they frequently
perform important ecological functions and contain a disproportionately high number of wildlife
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species in comparison to most upland habitats (Fischer et al. 2000; Knutson and Naef 1997). As
a matter of policy, the American Fisheries Society strongly urges that riparian areas be
considered unique and distinctly valuable habitats, and that such areas be declared of critical
environmental concern (AFS 1985). Riparian areas perform many functions that are essential to
maintaining water quality, aquatic species survival, and biological productivity.
With regards to the measures required to protect streams from pollutants, the further the
intervention occurs from the source, the greater the costs to society (Reeves et al. 1991);
resulting in a gradient from prevention to interdiction to restoration (Waters 1995). Watershed
protection has been the most successful method of habitat rehabilitation (Reeves et al. 1991);
however, given the difficulty of totally preventing or eliminating pollutants (e.g. sediment) at the
source, interdiction such as the use of riparian buffers is an important tool in reducing damage to
streams (Waters 1995). The functions of riparian zones are well documented and convey
sometimes subtle but critical benefits to society. These functions are listed below.
Forested riparian area functions
• Reduce pollutants and filter runoff
• Improve air quality and lower ozone levels
• Maintain stable water flows
• Help sustain natural channel morphology
• Help maintain water and air temperature by providing shade
• Stabilize stream banks
• Provide most of the organic carbon and nutrients to support the aquatic food web
• Provide sources of large woody debris for the stream channel
• Help reduce the severity of floods
• Facilitate the exchange of groundwater and surface water
• Provide critical wildlife habitat
Numerous studies have evaluated buffer widths needed for stream protection. Often
these have focused on a single parameter, which has resulted in a large variation in
recommended buffer widths (Appendix A). For a buffer to effectively perform for all riparian
processes, wider contiguous buffers (100–300 feet) are recommended (Knutson and Naef 1997;
May and Horner 2000; Martin et al. 2000; Palik et al. 2000; Richards and Hollingsworth 2000;
Stewart et al. 2000). Effective buffer sizes depend upon specific site conditions, such as slope
and soil type. Although variable widths may be more applicable in some circumstances, they are
often more difficult to understand, implement, and enforce. Therefore, we offer generalized
recommendations of minimum buffer widths for predictable application across the North
Carolina landscape. Because specific conditions differ, some deviations from the general
recommendation may be acceptable, however deviations should be kept to a minimum.
Discussions regarding buffers or riparian corridors refer to forested buffers where the dominant
vegetation consists of native trees and shrubs.
Streams with wide, forested riparian corridors in developed areas are essential for the
protection of water quality and aquatic habitats. Natural riparian corridors are diverse, dynamic,
and complex biophysical habitats (Naiman et al. 1993), and riparian ecosystems have the
greatest vulnerability to alteration (Knutson and Naef 1997; and references therein). The
maintenance of riparian habitat may yield the greatest gains for aquatic and terrestrial wildlife
across the landscape while involving the least amount of area.
Numerous significant and negative consequences can result when headwater streams are
lost (Meyer and Wallace 2001), and the effects of degradation accumulate; therefore, the
condition of the stream in the lower reaches is closely dependent on the condition in the
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headwaters (Vannote et al. 1980). In addition, headwater streams can significantly reduce
nutrient export to rivers (Alexander et al. 2000; Peterson et al. 2001).
1.

We recommend the maintenance or establishment of a minimum 100-foot native forested
buffer along each side of perennial streams and 50-foot native forested buffer along each
side of intermittent streams and wetlands throughout the present and future service areas
or the entire municipal jurisdiction (EPA 2000; Stewart et al. 2000). We additionally
encourage the implementation of buffers on ephemeral streams due to the important
functions that they provide as headwater streams (Alexander et al. 2000; Peterson et al.
2001). Buffers should be measured horizontally from the edge of the stream bank
(Knutson and Naef 1997), which may result in wider buffers on higher gradients, and
must be provided over the entire length of stream, including headwater streams. Further,
we recommend leaving 30% of the development area as greenspace, which would include
buffers and wetlands and ensure that the greenspace is connected to natural resources.
Wide, contiguous riparian buffers have greater and more flexible potential than other
options to maintain biological integrity (Horner et al. 1999) and could ameliorate many
ecological issues related to land use and environmental quality (Naiman et al. 1993). As
expansion of developed areas continues into the watershed, wildlife habitat can change,
become fragmented, and even disappear. Riparian buffers provide travel corridors and
habitat areas for wildlife displaced by development. In addition, riparian buffers serve to
protect water quality by stabilizing stream banks, filtering capacity of stormwater runoff,
and provide habitat for aquatic and fisheries resources.

2.

We recommend that delineation of streams be conducted for the municipal service area
according to U. S. Army Corps of Engineers (USACOE) or N. C. Division of Water
Quality (NCDWQ) methodology. This information can be found at
http://h2o.enr.state.nc.us/ncwetlans/strmfrm.html (accessed May 2002). U. S. Geological
Survey (USGS) maps underestimate the extent of streams. Recent research has shown
that USGS maps can underestimate total stream length in the Piedmont of North Carolina
by 25 % (Gregory et al. in press).

3.

We recommend that sewer lines, water lines, and other utility infrastructure be kept out
of riparian buffer areas (Knutson and Naef 1997; and references therein). All utility
crossings should be kept to a minimum, which includes careful routing design and the
combination of utility crossings into the same right-of-way (provided there is not a safety
issue). Discontiguous buffer segments can impair riparian functions disproportionate to
the relative occurrence of the breaks in the buffer (May and Horner 2000; Van Sickle
2000), and multiple crossings can result in cumulative impacts. The directional bore
(installation of utilities beneath the riverbed, avoiding impacts to the stream and buffer)
stream crossing method should be used for utility crossings wherever practicable, and the
open cut stream crossing method should only be used when water level is low and stream
flow is minimal. Manholes or similar access structures should not be allowed within
buffer areas. Stream crossings should be near perpendicular (75o to 105o) to stream flow
and should be monitored at least every three months for maintenance needs during the
first 24 months of the project and then annually thereafter. Sewer lines associated with
crossing areas should be maintained and operated at all times to prevent the discharge to
land or surface waters. We recommend a minimum 50–100 feet setback on all streams,
lakes, and wetlands for these structures, which falls in line with the recommended buffer
widths. In circumstances where minimum setbacks cannot be attained, sewer lines shall
be constructed of ductile iron or other substance of equal durability. Further, pesticides
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(including insecticides and herbicides) should not be used for maintenance of rights-ofway within 100 feet of perennial streams and 50 feet of intermittent streams, or within
floodplains and wetlands associated with these streams.
4.

Avoid the removal of large trees at the edges of construction corridors. Re-seed
disturbed areas with seed mixtures that are beneficial to wildlife. Avoid fescue based
mixtures because fescue is invasive and provides little benefit to wildlife. Native, annual
small grains appropriate for the season are preferred and recommended (See
http://www.esb.enr.state.nc.us/wetplant/wetland_plants.htm, and
http://www.co.mecklenburg.nc.us/coeng/Storm/services/vegetation/vegetation.htm).
Where feasible, use woody debris and logs from corridor clearing to establish brush piles
and downed logs adjacent to the cleared right-of-way to improve habitat for wildlife.
Allowing the corridor area to revegetate into a brush/scrub habitat would maximize
benefits to wildlife. For areas adjacent to residential areas, a native shrub/grass option
may also be beneficial. Minimize corridor maintenance and prohibit mowing between
April 1 and October 1 to minimize impacts to nesting wildlife. We suggest a
maintenance schedule that incorporates only a portion of the area —one third of the area,
for example—each year instead of the entire project every 3 or 4 years. Herbicides and
pesticides should never be used in wetland areas or near streams, as described above in
item 3.

5.

We recommend that the local governments prohibit commercial or residential
development within the 100-year floodplain. Undeveloped floodplains strongly influence
aquatic systems, support a combination of riparian and upland vegetation used by aquatic
and terrestrial wildlife, supply a rich source of food to aquatic communities (Junk et al.
1989), and provide an important sediment trapping function (Palik et al. 2000). The
filling of floodplains increases the potential for flooding of adjacent properties and
interferes with the natural hydrologic process of the waterways. It also disrupts the
continuity of migration corridors for wildlife. Instead, we recommend that developers set
aside a portion of the land to be developed as green space and concentrate these areas
along the streams and rivers (see Item 1 above). In addition we encourage “infill” (new
development in unused or underutilized land in existing urban areas) development in
urbanized portions of the jurisdiction and recommend the site practices for infill and
brownfield development issued by the U. S. Environmental Protection Agency (EPA)
(http://www.epa.gov; accessed May 2002) and the Center for Watershed Protection
(http://www.cwp.org/; accessed May 2002). Floodplain maps may need to be updated to
reflect development of the watershed. Floodplain remapping studies in Charlotte showed
that buildout conditions would result in a floodplain width change from an average of
429 feet to 611 feet
(http://www.co.mecklenburg.nc.us/coeng/storm/floodinfo/floodmaps.htm; accessed May
2002)

6.

We recommend that the local government limit impervious surfaces to less than 10% of
the watershed (Schueler 1994; Arnold and Gibbons 1996; Doll et al. 2000; Mallin et al.
2000; May and Horner 2000; Stewart et al. 2000; Paul and Meyer 2001). The
construction of roadways and other impervious surfaces in new neighborhoods can
produce short-term direct impacts as well as long-term cumulative effects. Multiple
studies have shown that stream degradation occurs at approximately 10% coverage by
impervious surfaces (Schueler 1994; Arnold and Gibbons 1996; Doll et al. 2000; Mallin
et al. 2000; May and Horner 2000; Stewart et al. 2000; Paul and Meyer 2001). Likewise,
the Wake County Watershed Management Plan Task Force performed a correlation
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analysis of impervious surfaces to watershed classification based on water quality data,
and they found that watersheds of unimpaired streams averaged 8% imperviousness,
impacted streams averaged 11%, and degraded streams averaged 24%
(http://projects.ch2m.com/WakeCounty/; accessed May 2002).
We also recommend that the local government provide for sufficient open space to
effectively reduce impervious surface so that predevelopment hydrographic conditions
are maintained, limit curb and gutter in new developments, and prevent direct discharges
of stormwater into streams. To achieve no net change in the hydrology of the watershed,
we recommend installation of grassed swales in place of curb and gutter and on-site
stormwater management (i.e. bioretention areas or other attenuation measures). These
designs often cost less to install (Kwon 2000) and significantly reduce environmental
impacts from residential development. Information regarding financing stormwater
management can be found at http://stormwaterfinance.urbancenter.iupui.edu/ (accessed
May 2002).
Many of these recommendations have been applied in Maryland to protect the
Chesapeake Bay from water quality degradation (MDE 2000). Suggested examples to
accomplish the <10% impervious goal are using conventional designs at a level of <10%
imperviousness or using conservation clusters with higher densities, with dedicated open
space and other stormwater control measures to mimic the hydrograph consistent with an
impervious coverage of less than 10%. Reduction of road widths is one method to reduce
overall impervious surface coverage. The N. C. Department of Transportation (NCDOT)
has issued road guidelines that allow for the reduction in street widths when compared to
standard secondary road guidelines. This material can be found at
http://www.doh.dot.state.nc.us/operations/tnd.pdf (accessed May 2002). In addition,
there are site planning practices that, when incorporated with the above mentioned road
building guideline, can further reduce the amount of impervious surface within a site (see
recommendations in the document Better Site Design (Center for Watershed Protection;
http://www.cwp.org/; accessed May 2002).
7.

Use bridges for all permanent roadway crossings of streams and associated wetlands to
eliminate the need to fill and culvert, where practicable. If culverts must be used, the
culvert should be designed to allow passage of aquatic organisms. Generally, this means
that the culvert or pipe invert is buried at least one foot below the natural streambed. If
multiple cells are required, the second and/or third cells should be placed so that their
bottoms are at stream bankfull stage. This will allow sufficient water depth in the culvert
or pipe during normal flows to accommodate movements of aquatic organisms. If
culverts are long and sufficient slope exists, baffle systems are recommended to trap
gravel and provide resting areas for fish and other aquatic organisms. If multiple pipes or
cells are used, at least one pipe or box should be designed to remain dry during normal
flows to allow for wildlife passage. In addition, culverts or pipes should be situated so
that no channel realignment or widening is required. Widening of the stream channel at
the inlet or outlet of structures usually causes a decrease in water velocity causing
sediment deposition that will require future maintenance. Finally, riprap should not be
placed on the streambed.

8.

We recommend that municipalities incorporate the elements listed below into their
erosion and sediment control plans (see Brown and Caraco 2000 for additional
information). Sediment is considered the most important cause of water pollution in the
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United States (Waters 1995), and construction is considered the most damaging phase of
the development cycle to aquatic resources (Brown and Caraco 2000).
a) Minimize clearing and grading and only perform these operations in the context of an
overall stream protection strategy.
b) Protect waterways by preventing clearing adjacent to waterways, and stabilize
drainage ways.
c) Phase construction for larger construction sites (>25 acres) to reduce the time and
area that disturbed soils are exposed.
d) Stabilize soils as rapidly as possible (<2 weeks) by establishing a grass or mulch
cover.
e) Protect steep slopes, and avoid clearing or grading existing steep slopes as much as
possible.
f) Establish appropriate perimeter controls at the edge of construction sites to retain or
filter concentrated runoff from relatively short distances before it leaves the site.
g) Employ advanced settling devices that contain design features which include greater
wet or dry storage volume, perforated risers, better internal geometry, use of baffles,
skimmers and other outlet devices, gentler side-slopes, and multiple cell construction.
h) Implement a certified contractors program so that trained and experienced contractors
are on-site.
i) Sedimentation impacts should be minimized by regular inspection of erosion control
measures, and sediment control devices should be maintained in good and effective
condition at all times. Erosion and sediment controls should be reassessed after
storms. The incorrect installation of erosion control structures and those not properly
maintained can result in sedimentation impacts to nearby streams and wetlands.
Specific Mitigation Measures for Waters Containing Federally Listed Species
Federally endangered and threatened species are particularly affected by secondary and
cumulative impacts associated with urban development due to their sensitivity to habitat
degradation and resulting high probability of extirpation. A high proportion of listed species
occurs within portions of the state that are developing the most rapidly; some have lost major
reaches of their habitats within the past few decades, others are in danger of being extirpated
from entire river basins, and one species has been extirpated from the state, and thus is extinct
(Carolina Elktoe, Alasmidonta robusta). It is not just single species that are in danger of being
lost in some systems, but entire faunas and communities.
For those watersheds that support federally endangered and threatened species, the
following additional conditions shall be followed. These measures provide a higher degree of
protection and also serve to protect the state-listed species and the general biotic integrity of
these systems. The natural resource agencies’ concerns regarding indirect effects to threatened
and endangered species will be alleviated by adoption of these measures. The attached map
(Appendix B) shows the location of NCDWQ designated 14 digit hydrologic unit code (HUC)
drainage basins that support federally endangered and threatened species, and provide an
indication of where the more extensive measures will apply. This map may be updated, as more
information becomes available.
Stormwater
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1.

Permits for new developments exceeding 6% imperviousness shall be required to include
stormwater controls designed to replicate and maintain the hydrographic condition at the
site prior to the change in landscape and at a minimum include provisions that satisfy WS
II-HQW minimum standards (WSII-HQW waters as precedent; Schueler 1994; Arnold
and Gibbons 1996; Doll et al. 2000; Mallin et al. 2000; May and Horner 2000; Stewart et
al. 2000). This can be achieved through a variety of measures (see Item 6 above).

2.

Insufficient information exists in the literature for the minimum buffer widths necessary
to ensure the continued survival of federally endangered and threatened aquatic species.
Therefore, the following minimum buffer recommendations are based on the best
scientific information available and the opinion of biologists most familiar with the
species in the state. The minimum recommended buffer widths may actually need to be
more or less stringent; and therefore, recommended widths may be modified as more
information becomes available. A 200-foot native, forested buffer on perennial streams
and a 100-foot forested buffer on intermittent streams, or the full extent of the 100-year
floodplain, shall be required for new developments. Detailed studies have resulted in
recommendations of 200-foot buffers and wider for protection of priority habitats in the
U. S. (Knutson and Naef 1997, and references therein; Martin et al. 2000; Richards and
Hollingsworth 2000). If wooded buffers do not exist, then these areas shall be
revegetated or allowed to naturally revegetate (so long as the area is pervious) to increase
the functionality of a forested buffer. (Knutson and Naef 1997, and references therein;
200-foot buffers on Randleman Lake; 200-foot buffers associated with protection of
aquatic endangered species habitats required for Buckhorn Reservoir Expansion Project
in 1995 – City of Wilson).

3.

Grassed swales shall be used in place of curb and gutter for new developments, except in
areas with >5% slope. Check dams, level spreaders, and other associated best
management practices shall be used to minimize the effect of stormwater runoff entering
the riparian buffer areas. In areas where slopes exceed 5%, stormwater collected in piped
conveyance systems shall be directed away from surface waters and best management
practices shall be employed at both the intake and the outlet areas. Curbs and gutters
may be used in combination with sidewalks in areas where clustering of uses increases
the net local density to a level greater than 4 dwelling units per acre. This will separate
the pedestrian portion of a street-scape from the automobile portion and will encourage
greater pedestrian mobility within the cluster development (see recommendations in
Pedestrian Facilities Users Guide at
http://www.walkinginfo.org/insight/features_articles/userguide.htm; accessed May
2002). Clustering development away from riparian areas will also allow for greater
stream protection.

4.

We recommend that that direct discharges of stormwater to streams not be allowed.
Effective energy dissipation at the pipe outlet shall be accomplished to prevent scour of
the stream channel and buffer. Stream habitats are maintained most effectively when
stormwater runoff is dispersed through a vegetated or grassed buffer zone prior to
entering the riparian buffer. The ditching or piping of stormwater except when used in
combination with grassed swales, level spreaders and check dams shall not be allowed in
the riparian buffer. At no time should any mandated vegetated buffer zone be used for
these engineered devices. In addition, the use of trees—particularly evergreen species—
can be an effective component of an integrated stormwater management plan and can
reduce the amount of surface water runoff by as much as 7% on a site due to interception,
transpiration, and other processes (see http://www.sustainable-
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communities.agsci.ubc.ca/bulletins/TB_issueforest.pdf, and
http://wcufre.ucdavis.edu/urban.htm; accessed May 2002).
5.

Emergency management procedures shall provide for the containment of runoff from
fighting residential, commercial, or industrial fires and for the removal and clean up of
any hazardous spills that may endanger nearby streams, instead of flushing contaminants
into waterways.

Wastewater Infrastructure
1.

Force mains shall be used to the greatest extent practicable. Gravity sewer lines shall be
installed to follow along the outside of the100-year floodplain contour unless topographic
features, existing development, or other conditions restrict this technique.

2.

Public and private sewer lines adjacent to streams shall parallel streams and be sited as
far as practicable from stream and tributary corridors (Knutson and Naef 1997; and
references therein). A minimum 200-foot buffer shall be provided for perennial streams
and a 100-foot buffer for intermittent streams to maintain the integrity of the buffer or the
full extent of the 100-year floodplain. Sewer lines close to streams shall be constructed
of ductile iron or other substance of equal durability, similar to the guidance under the
general mitigation measures item number 3.

3.

No new sewer lines or structures shall be installed or constructed in the 100-year
floodplain or within 50 feet of wetlands associated with a 100-year floodplain (Knutson
and Naef 1997; and references therein).

4.

Septic tanks, lift stations, wastewater treatment plants, sand filters, and other
pretreatment systems shall not be located in areas subject to frequent flooding (areas
inundated at a 10-year or less frequency) unless designed and installed to be watertight
and to remain operable during a 10-year storm. Mechanical or electrical components of
treatment systems shall be above the 100-year flood level or otherwise protected against
a 100-year flood (As per rule 15A NCAC 18A .1950 – Location of Sanitary Sewage
Systems).

5.

Only aerial crossings elevated sufficiently to reduce the risk of flood damage or
directional boring stream crossings shall be allowed. The placement of these crossings
will be limited to major stream or creek confluences. Manholes or similar access
structures shall not be allowed within buffer areas. Stream crossing areas shall be
monitored once a quarter for maintenance needs.

Water and Utility Infrastructure (Electricity, Telecommunications, and Gas)
1.

All water lines and utilities shall follow roads or meet the requirements associated with
sewer line placements (Killebrew 1993; Knutson and Naef 1997; and references therein).
Stream crossing guidance is presented under the general mitigation measures item
number 3.
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Maintenance of Rights-of-Ways
1.

Insecticides and herbicides shall not be used within 200 feet of streams, floodplains, and
associated wetlands (Knutson and Naef 1997; and references therein) except when
needed to protect native flora and fauna from exotics and when using appropriately
labeled products, such as biopesticides (http://www.epa.gov/pesticides/biopesticides/;
accessed May 2002).

2.

Native, forested plant communities shall be maintained within 200-foot buffer area of
streams, floodplains, and associated wetlands. A closed canopy will be maintained over
streams. Emphasis will be placed upon trimming trees, instead of tree removal, within
200 feet of streams, floodplains, and associated wetlands (Knutson and Naef 1997; and
references therein).

Sediment and Erosion Control
1.

In addition to the items listed under the general mitigation measures, locally enforced
stringent erosion and sedimentation control requirements shall be developed and
implemented for all construction. The development of these requirements shall be fully
coordinated with the state and federal agencies involved in aquatic endangered species
protection. These measures shall be state-of-the-science and significantly exceed state
minimum requirements for sediment and erosion control. Local ordinances shall be
developed to prevent “forestry exemptions” from turning into development opportunity
without meeting the conditions identified in this memorandum.

2.

Fill or buildings shall not be allowed in the 100-year floodplain (as described in previous
sections).

Additional Recommendations for Federally Listed Species
1.

The local government shall solicit assistance and concurrence from resource agencies
such as NCDWQ, N. C. Division of Land Resources, NCWRC, N. C. Natural Heritage
Program, and USFWS during the initial development and assessment of best management
practices for stormwater management, sediment and erosion control, utility placement,
etc.

2.

Maps shall be developed of the anticipated construction lines of utilities associated with
expanded service areas. This information shall become part of a Geographic Information
System (GIS) database housed and maintained by the local government. Surveys or
reviews will use maps and field determinations, when necessary, in conjunction with
USACOE and NCDWQ delineation criteria for wetlands and waters. As infrastructure or
development is planned or developed, field surveys should be conducted to assess
impacts and means to avoid impacts. Field surveys (delineation) or intensive map
reviews (including soil surveys, National Wetland Inventories (NWI) maps, USGS maps,
watershed protection maps of all wetlands and waters) shall be completed and mapped
with GIS technology. All GIS databases and associated files shall be provided to state
and federal agencies upon request.
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3.

Local governments shall encourage and offer incentives for new developments, as part of
the subdivision review process, to use low impact development technique for stormwater
control (Low Impact Development; EPA Document # 841– B-00-002 and 841-B-00-003),
and reduce impediments to implementing the plan. Proposed projects that are subject to
NCEPA review shall identify as a part of the subdivision review process anticipated
impervious surface amounts prior to plat approval.

4.

Developers and builders, including land-clearing operators, shall be required to
participate in a local government stormwater and sediment erosion control education
program. Certification and bonding is recommended.

5.

Infiltration practices (e.g., reduced road widths, rain gardens, parking lot bioretention
areas, increased sheet flow instead of ditching, and disconnect impervious areas) to
maintain predevelopment hydrographic conditions shall be emphasized over detention
ponds. Condition information should include the base flow for low flow conditions.

6.

Conservation Reserve Program lands and restoration of prior converted wetlands shall be
encouraged to help manage overall stormwater impacts as part of a regional integrated
stormwater management plan.

7.

Site gas stations, car washes, and other “spill” land uses at least 200 feet from streams
and wetlands.

8.

The local government shall provide an environmental check-off list that a developer must
complete before the issuance of development approvals to ensure protection of aquatic
habitats for threatened and endangered species and that proper state and federal permits
have been obtained. This shall preclude the issuance of any subdivision plan, building,
and utility permits without inclusion of pertinent protective measures. This process shall
ensure that land clearing does not occur without a site plan, including erosion control.

9.

A watershed impact evaluation board shall be established to review projects within the
service area with aquatic, endangered species. The board would ensure compliance,
preview infrastructure and development plans, and be eligible to seek funding for
conservation initiatives designed to protect and preserve aquatic, endangered species.

10.

We encourage local governments to consider retrofit options, including abandonment of
chronic problem areas especially where projects exist in floodplains and are on failing
septic systems. These areas should not be candidates for sewer service. Local
governments should explore all buyout opportunities of these areas prior to exploration of
providing sewer services to these areas. In addition, this should apply to schools and
other public institutions. These public facilities should be relocated to more suitable
areas. Local governments are encouraged to strengthen local land development codes to
ensure that privates lands donated to the public for usage of schools and other public
facilities (i.e. fire, police, or medical facilities) are located outside of the 100-year
floodplain so as to avoid future problems.

11.

We recommend the use of conservation easements, public ownership, or deed restrictions
to ensure the perpetual conservation of natural buffer areas.
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Appendices
Appendix A. Minimum riparian habitat buffer widths needed to retain various riparian habitat
functions as reported in the literature.
Riparian habitat function Perpendicular distance
from
stream in meters (feet
in parentheses)
36(118)
Filter Nutrients
(General)
18(59) retention of only
Filter Nitrogen
20–50% of surface
ammonium and 50% of
nitrite and nitrate
9(29) grass
30(98)
31(102) 94% reduction in
ground water nitrate
30(100) 78% reduction in
groundwater nitrate
16(52)
10(32)
55(180)
25(82)
10–40(33–131)
16(52) or 39(127) grass
19(62) ~70–80% reduction
50(164) 80–90% reduction
30(98)
27(88) grass
30(98)
17–20(56–66) or 31(100)
to produce lowest
simulated outputs
21(70) reduced surface N
by 67% and ammonium by
71% [recommended 40m
(118)]
27(88) grass

Source

Young et al. 1980 (MN)
Daniels and Gilliam 1996 (NC)

Dillaha et al. 1989 in Osborne and Kovacic
1993
Doyle, et al. 1977 in Osborne and Kovacic
1993
Hanson et al. 1994
Hubbard 1997 (GA)
Jacobs and Gilliam 1985 (NC)
James, et al. (in press) in Osborne and
Kovacic 1993
Jordan et al. 1993 (MD)
Lowrance, et al. 1984
Lowrance 1992 (GA)
Osborne and Kovacic 1993 (IL)
Peterjohn and Correll 1984 (MD)
Peterjohn and Correll 1984 (MD)
Pinay and Decamps 1988 in Osborne and
Kovacic 1993
Schnabel 1986 in Osborne and Kovacic
1993
Spruill 2000 (NC)
Williams et al. 2000 (GA)

Young et al. 1980 (MN)

Young, et al. 1980 in Osborne and Kovacic
1993
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Riparian habitat function Perpendicular distance
from
stream in meters (feet
in parentheses)
Filter
10(32)–20(65)
Sediment/Phosphorus
Nearly 50% of 137Cs
labeled sediment moved
over 100m(328) in riparian
area
16(52)
6–18(20–59)
9(30) (grass filter)
9(29)
55(180)
Most sediment deposited
within 1st 30(98) of buffer
but extends 80(262) in
riparian buffers
30(98) removed 75-80%
from storm water in logged
areas
28(92) for 81% efficiency
16(52) or 39(127)grass
19(62) trapped 90% of
sediment
50(164) trapped 94% of
sediment
50(164) for 84% total and
73% soluble P removal
efficiency
15(49)–45(147)
30(100) recommended for
trapping sediment
17–20(56–66) or 28(92) to
produce lowest simulated
outputs
21(69) for 67% total and
69% soluble P removal
efficiency
27(90) removed 93%
sediment from feedlot;
23(75) removed only 33%
from dairy farm runoff

Source

Aubertin and Patric 1974 in Osborne and
Kovacic 1993 (WV)
Cooper et al 1987 (NC)

Cooper and Gilliam 1987 in Osborne and
Kovacic 1993
Daniels and Gilliam 1996 (NC)
Dillaha et al. 1989 (VA); Dillaha et al. 1988
(VA); Magette et al. 1989 (MD)
Haupt and Kidd 1965 in Osborne and
Kovacic 1993 (ID)
Jordan et al. 1993 (MD)
Lowrance et al. 1988 (GA)

Lynch et al. 1985

Mander et al. 1997 (Estonia)
Osborne and Kovacic 1993 (IL)
Peterjohn and Correll 1984 (MD)
Peterjohn and Correll 1984 (MD)
Peterjohn and Correll 1984 (MD)

Trimble and Sartz 1957 in Osborne and
Kovacic 1993 (NH)
Wenger 1999
Williams et al. 2000 (GA)

Young et al. 1980 (MN)

Young et al. 1980 (MN); Horner and Mar
1982 in Castelle et al. 1994
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Riparian habitat function Perpendicular distance
from
stream in meters (feet
in parentheses)
9(30) (fecal coliform/grass
Filter Contaminants

Erosion Control
Stream Type
Maintenance
(Rosgen 1996)

Large Woody Debris

Water Temperature
Control

filter)
15–80 (49–262) adequate
for nonpoint source
pollution
55(180)
30(100)
20x bankful width each
side (E channel type
streams >10 ft wide at
bankfull and <5% slope)
10x bankfull width each
side (other channel type
streams >10 ft wide at
bankfull and <5% slope)
Entire floodplain +
>30(100) (For identifiable
floodplain and terrace
slopes)
>61(200) (>5% slope)
>30(100)
Majority of recruitment
within 45(148)
46(150)
10(32)–20(65)
>30(100) provides shading
of old growth forest
10(32)
12(39)
31(101)

Microclimate Influence

>45(148) and up to
300(985)
61–122(200–399)

Source

Coyne et al. 1998 (KY)
Phillips 1989 (NC)

Jordan et al. 1993 (MD)
Raleigh et al. 1986 in Knutson and Naef
Llhardt, et al. 2000 (Eastern U.S.)

Llhardt, et al. 2000 (Eastern U.S.)

Llhardt, et al. 2000 (Eastern U.S.)

Llhardt, et al. 2000 (Eastern U.S.)
Fetherston, et al. 1995 (Pacific NW)
Knutson and Naef 1997 (review)
Robinson and Beschta 1990
Aubertin and Patric 1974 in Osborne and
Kovacic 1993 (WV)
Beschta et al. 1987 in Castelle et al. 1994
and Knutson and Naef
Brazier and Brown 1973 in Osborne and
Kovacic 1993 (OR)
Corbett, et al. 1978 in Osborne and Kovacic
1993 (NC)
Lynch and Corbett 1990 in Osborne and
Kovacic 1993 (PN)
Brosofske, et al. 1997 (WA)
Chen et al. 1990 in Knutson and Naef
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Riparian habitat function Perpendicular distance
from
stream in meters (feet
in parentheses)
Food Resources
>30(100) particulate
Instream habitat and
aquatic resources

organic matter (POM)
73–275(240–902) semiaquatic resources
>30(100) to minimize
short-term logging impacts
on streams
15–30(50–100) for
minimum maintenance
>30(100)
>61(200)
164(534) semi-aquatic
resources

Source

Palik, et al. 2000 (Eastern U.S.)
Burke and Gibbons 1995 (SC)
Davies and Nelson 1994 (Australia)

Johnson and Ryba 1992 in Knutson and
Naef
May and Horner 2000 (WA) ; Martin et al.
2000 (MI, VA) ; Stewart et al. 2000 (WI)
Richards and Hollingsworth 2000 (Eastern
U.S.)
Semlitsch 1998 (multi state)

Appendix A literature cited
Beschta, R. L., R. E. Bilby, G. W. Brown, L. B. Holtby, and T. D. Hofstra. 1987. Stream
temperature and aquatic habitat: Fisheries and forestry interactions. Pages 878–882 in A.
J. Castelle, A. W. Johnson, and C. Conolly. 1994. Wetland and stream buffer size
requirements – a review. Journal of Environmental Quality.
Brosofske, K. D., J. Chen, R. J. Naiman, and J. F. Franklin. 1997. Harvesting effects on
microclimate gradients from small streams to uplands in western Washington.
Ecological Applications 7:1188–1200.
Burke, V. J. and J. W. Gibbons. Terrestrial buffer zones and wetland conservation: A case study
of freshwater turtles in a Carolina Bay. Conservation Biology 9:1365–1369.
Chen, J., J. F. Franklin, and T. A. Spies. 1990. Microclimatic pattern and basic biological
responses at the clearcut edges of old-growth Douglas-fir stands. In K. L. Knutson, and
V. L. Naef. 1997. Management recommendations for Washington’s priority habitats:
riparian. Washington Department of Fish and Wildlife, Olympia. 181 pp.
Cooper, J. R., J. W. Gilliam, R. B. Daniels, and W. P. Robarge. 1987. Riparian areas as filters
for agricultural sediment. Soil Science Society of America Journal 51: 416–420.
Coyne, M. S., R. A. Gilfillen, A. Villalba, Z. Zhang, R. Rhodes, L. Dunn, and R. L. Blevins.
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2

ORDINANCE NO.__________________
AN ORDINANCE TO PROVIDE FOR THE CONTROL OF SOIL EROSION AND
SEDIMENTATION.
NOW, THEREFORE, BE IT ORDAINED by the Board of Commissioners of Johnston
County hereby adopts the following ordinance.
Section 1

Title

This ordinance may be cited as the Johnston County Soil Erosion and Sedimentation
Control Ordinance.
Section 2

Purpose

This ordinance is adopted for the purposes of:
(a)

regulating certain land-disturbing activity to control accelerated erosion and
sedimentation in order to prevent the pollution of water and other damage to
lakes, watercourses, and other public and private property by sedimentation; and

(b)

establishing procedures through which these purposes
can be fulfilled.

Section 3

Definitions

As used in this ordinance, unless the context clearly indicates otherwise, the following
definitions apply:
(a)

Accelerated Erosion - means any increase over the rate of natural erosion as a
result of land-disturbing activity.

(b)

Act - means the North Carolina Sedimentation Pollution Control Act of 1973 and
all rules and orders adopted pursuant to it.

(c)

Adequate Erosion Control Measure, Structure, or Device - means one which
controls the soil material within the land area under responsible control of the
person conducting the land-disturbing activity.

(d)

Affiliate – means a person that directly, or indirectly through one or more
intermediaries, controls, is controlled by, or is under common control of another
person.

(e)

Being Conducted - means a land-disturbing activity has been initiated and
permanent stabilization of the site has not been completed.
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(f)

Borrow - means fill material which is required for on-site construction and is
obtained from other locations.

(g)

Buffer Zone - means the strip of land adjacent to a lake or natural watercourse.

(h)

Commission - means the North Carolina Sedimentation Control Commission.

(i)

Completion of Construction or Development - means that no further landdisturbing activity is required on a phase of a project except that which is
necessary for establishing a permanent ground cover.

(j)

Department - means the North Carolina Department of Environment and Natural
Resources.

(k)

Director - means the Director of the Division of Energy, Mineral, and Land
Resources of the Department of Environment and Natural Resources.

(l)

Discharge Point - means that point at which storm water runoff leaves a tract of
land.

(m)

Energy Dissipator - means a structure or a shaped channel section with
mechanical armoring placed at the outlet of pipes or conduits to receive and break
down the energy from high velocity flow.

(n)

Environmental and Stormwater Manager - means the personnel within the
Johnston County Public Utilities Department whose job responsibility includes
the administration and enforcement of the Johnston County Erosion and Sediment
Control Ordinance.

(o)

Erosion - means the wearing away of land surfaces by the action of wind, water,
gravity, or any combination thereof.

(p)

Ground Cover - means any natural vegetative growth or other material which
renders the soil surface stable against accelerated erosion.

(q)

High Quality Waters - means those classified as such in 15A NCAC 2B.0101(e)
(5) - General Procedures, which is incorporated herein by reference to include
further amendments pursuant to G.S. 150B-14(c).

(r)

High Quality Water (HQW) Zones –means areas within one mile and draining to
HQW’s.

(s)

Lake or Natural Watercourse – means any stream, river, brook, swamp, sound,
bay, creek, run, branch, canal, waterway, estuary, and any reservoir, lake or pond,
natural or impounded in which sediment may be moved or carried in suspension,
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and which could be damaged by accumulation of sediment.
(t)

Land-disturbing Activity - means any use of the land by any person in residential,
industrial, education, institutional, or commercial development, highway and road
construction and maintenance that results in a change in the natural cover or
topography and that may cause or contribute to sedimentation.

(u)

Local Government - means any county, incorporated village, town or city, or any
combination of counties, incorporated villages, towns, and cities, acting through a
joint program pursuant to the provisions of the Act.

(v)

Natural Erosion - means the wearing away of the earth’s surface by water, wind,
or other natural agents under natural environmental conditions undisturbed by
man.

(w)

Parent – means an affiliate that directly, or indirectly through one or more
intermediaries, controls another person.

(x)

Person - means any individual, partnership, firm, association, joint venture, public
or private corporation, trust, estate, commission, board, public or private
institution, utility, cooperative, interstate body, or other legal entity.

(y)

Person Conducting land-Disturbing Activity - means any person who may be held
responsible for violation unless expressly provided otherwise by this Ordinance,
the Act, or any order adopted pursuant to this Ordinance or the Act.

(z)

Person Responsible for the Violation - means:
(1)
the developer or other person who has or holds himself out as having
financial or operation control over the land-disturbing activity; or
(2)
the landowner or person in possession or control of the land that has
directly or indirectly allowed the land-disturbing activity, or benefited from it or
failed to comply with a duty imposed by any provision of this Ordinance, the Act,
or any order adopted pursuant to this Ordinance or the Act.

(aa)

Phase of Grading - means one of two types of grading: rough or fine.

(bb)

Plan - means an erosion and sedimentation control plan

(cc)

Sediment - means solid particulate matter, both mineral and organic, that has been
or is being transported by water, air, gravity, or ice from its site of origin.

(dd)

Sedimentation - means the process by which sediment resulting from accelerated
erosion has been or is being transported off the sit of the land-disturbing activity
or into a lake or natural watercourse.
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(ee)

Siltation - means sediment resulting from accelerated erosion which is settleable
or removable by properly designed, constructed, and maintained control
measures; and which has been transported from its point of origin within the site
of a land-disturbing activity; and which has been deposited, or is in suspension in
water.

(ff)

Storm Drainage Facilities - means the system of inlets, conduits, channels, ditches
and appurtenances which serve to collect and convey storm water through and
from a given drainage area.

(gg)

Storm Water Runoff - means the surface flow of water resulting from
precipitation in any form and occurring immediately after rainfall or melting.

(hh)

Subsidiary – means an affiliate that is directly, or indirectly through one or more
intermediaries, controlled by another person.

(ii)

Ten-Year Storm - means the storm water runoff resulting from precipitation of an
intensity expected to be equaled or exceeded, on the average, once in ten years,
and of a duration which will produce the maximum peak rate of runoff for the
watershed of interest under average antecedent wetness conditions.

(jj)

Tract - means all contiguous land and bodies of water being disturbed or to be
disturbed as a unit, regardless of ownership.

(kk)

Twenty-five Year Storm - means the storm water runoff resulting from
precipitation of an intensity expected to be equaled or exceeded on the average,
once in 25 years, and of a duration which will produce the maximum peak rate of
runoff for the watershed of interest under average antecedent wetness conditions.

(ll)

Uncovered - means the removal of ground cover from, on, or above the soil
surface.

(mm) Undertaken - means the initiating of any activity, or phase of activity, which
results or will result in a change in the ground cover or topography of a tract of
land.
(nn)

Velocity - means the average velocity of flow through the cross section of the
main channel at the peak flow of the storm of interest. The cross section of the
main channel shall be that area defined by the geometry of the channel plus the
area of flow below the flood height defined by vertical lines at the main channel
banks. Overload flows are not to be included for the purpose of computing
velocity of flow.

(oo)

Waste - means surplus materials resulting from on-site land-disturbing activities
and being disposed of at other locations.
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(pp)

Working Days - means days exclusive of Saturday and Sunday during which
weather conditions or soil conditions permit land-disturbing activity to be
undertaken.

Section 4

Scope and Exclusions

(a)

Geographical Scope of Regulated Land-Disturbing Activity. This ordinance shall
apply to land-disturbing activity within the territorial jurisdiction of Johnston
County and to the extraterritorial jurisdiction of the Towns as allowed by
agreement between local governments or other appropriate legal instrument or
law.

(b)

Exclusions from Regulated Land-Disturbing Activity. Notwithstanding the
general applicability of this ordinance to all land-disturbing activity, this
ordinance shall not apply to the following types of land-disturbing activity:
(1)

Any activity, including breeding and grazing of livestock, undertaken on
agricultural land for the production of plants and animals useful to man,
including, but not limited to:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

forage and sod crops, grain and feed crops, tobacco, cotton,
and peanuts.
dairy animals and dairy products.
poultry and poultry products.
livestock, including beef cattle, sheep, swine, horses,
ponies, mules, and goats.
bees and apiary products.
fur producing animals.

(2)

An Activity undertaken on forestland for the production and harvesting of
timber and timber products and conducted in accordance with best
management practices set out in Forest Practice Guidelines Related to
Water Quality, as adopted by the Department. If land-disturbing activity
undertaken on forestland for the production and harvesting of timber and
timber products is not conducted in accordance with Forest Practice
Guidelines Related to Water Quality, the provisions of this ordinance shall
apply to such activity and any related land-disturbing activity on the tract.

(3)

An activity for which a permit is required under the Mining Act of 1971,
Article 7 of Chapter 74 of the General Statutes.

(4)

A land-disturbing activity over which the State has exclusive regulatory
jurisdiction as provided in G.S. 113A-56(a).
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(5)

An activity which is essential to protect human life during an emergency.

(c)

Plan Approval Requirement for Land-Disturbing Activity. No person shall
undertake any land-disturbing activity subject to this ordinance without first
obtaining a Plan approval therefor from Johnston County

(d)

Protection of Property - Persons conducting land-disturbing activity shall take all
reasonable measures to protect all public and private property from damage
caused by such activity.

(e)

More Restrictive Rules Shall Apply - Whenever conflicts exists between federal,
state, or local laws, ordinance, or rules, the more restrictive provision shall apply.

(f)

Plan Approval Exceptions. Notwithstanding the general requirement to obtain a
Plan approval prior to undertaking land-disturbing activity, a Plan approval shall
not be required for land-disturbing activity that does not exceed 1 acre(43,560
square feet) in surface area. In determining the area, lands under one or diverse
ownership being developed as a unit will be aggregated.

Section 5

Mandatory Standards for Land-Disturbing Activity

No land-disturbing activity subject to the control of this ordinance shall be undertaken
except in accordance with the following mandatory standards:
(a)

(b)

Standard Buffer. No land-disturbing activity during periods of construction or
improvement to land shall be permitted in proximity to a lake or natural
watercourse unless a buffer zone is provided along the margin of the watercourse
of sufficient width to confine visible siltation within the twenty-five percent
(25%) of the buffer zone nearest the land-disturbing activity.
(1)

Projects On, Over or Under Water. This subdivision shall not apply to a
land-disturbing activity in connection with the construction of facilities to
be located on, over, or under a lake or natural watercourse.

(2)

Buffer Measurement. Unless otherwise provided, the width of a buffer
zone is measured horizontally from the edge of the water to the nearest
edge of the disturbed area, with the 25 percent of the strip nearer the landdisturbing activity containing natural or artificial means of confining
visible siltation.

Graded Slopes and Fills. The angle for graded slopes and fills shall be no greater
than the angle that can be retained by vegetative cover or other adequate erosion
control devices or structures. In any event, slopes left exposed will, within 14
calendar days of completion of any phase of grading, be planted or otherwise
provided with temporary or permanent ground cover, devices, or structures
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sufficient to restrain erosion. The angle for graded slopes and fills must be
demonstrated to be stable. Stable is the condition where the soil remains in its
original configuration, with or without mechanical constraints.
(c)

Fill Material. Unless a permit from the Department’s Division of Waste
Management to operate a landfill is on file for the official site, acceptable fill
material shall be free of organic or other degradable materials, masonry, concrete
and brick in sizes exceeding twelve (12) inches, and any materials which would
cause the site to be regulated as a landfill by the State of North Carolina.

(d)

Ground Cover. Whenever land-disturbing activity that will disturb more than one
acre is undertaken on a tract, the person conducting the land-disturbing activity
shall install erosion and sedimentation control devices and practices that are
sufficient to retain the sediment generated by the land disturbing activity within
the boundaries of the tract during construction upon and development of said
tract, and shall plant or otherwise provide a permanent ground cover sufficient to
restrain erosion after completion of construction or development. Except as
provided in Section 8(b)(5) of this ordinance, provisions for a ground cover
sufficient to restrain erosion must be accomplished within 15 working days or 21
calendar days following completion of construction or development, whichever
period is shorter.

(e)

Prior Plan Approval. No person shall initiate any land-disturbing activity that will
disturb more than one acre on a tract unless, thirty (30) or more days prior to
initiating the activity, a Plan for the activity is filed with and approved by
Johnston County. The County shall forward to the Director of the Division of
Water Resources a copy of each Plan for a land-disturbing activity that involves
the utilization of ditches for the purpose of de-watering or lowering the water
table of the tract.

(f)

The land-disturbing activity shall be conducted in accordance with the approved
erosion and sedimentation control plan.

Section 6

Erosion and Sedimentation Control Plans

(a)

Plan Submission. A Plan shall be prepared for all land-disturbing activities
subject to this ordinance whenever the proposed activity will disturb more than
one acre on a tract. The applicant must provide to the Johnston County
Environmental and Stormwater Manager or designee the number of copies of the
Plan as prescribed by the Environmental and Stormwater Manager at least 30 days
prior to the commencement of the proposed activity.

(b)

Financial Responsibility and Ownership. The erosion and sediment control plan
must include an authorized statement of financial responsibility and ownership
that complies with following:
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(1)

is signed by the financially responsible party for the land-disturbing
activity or his attorney in fact, including the mailing and street addresses
of the principal place of business of the person financially responsible, the
owner of the land, and any registered agents;

(2)

if the person financially responsible is not a resident of North Carolina, a
North Carolina agent must be designated in the statement for the purpose
of receiving notice of compliance or non-compliance with the Plan, the
Act, this ordinance, or rules or orders adopted or issued pursuant to this
ordinance;

(3)

if the applicant is not the owner of the land to be disturbed, the erosion and
sedimentation control plan must include the owner's written consent for
the applicant to submit an erosion and sedimentation control plan and to

conduct the anticipated land-disturbing activity.
(c)

Environmental Policy Act Document. Any Plan submitted for a land-disturbing
activity for which an environmental document is required by the North Carolina
Environment Policy Act (G.S. 113A-1, et seq.) shall be deemed incomplete until a
complete environmental document is available for review. Johnston County shall
promptly notify the person submitting the Plan that the 30-day time limit for
review of the Plan pursuant to this ordinance shall not begin until a complete
environmental document is available for review.

(d)

Content. The Plan required by this section shall contain architectural and
engineering drawings, maps, assumptions, calculations, and narrative statements
as needed to adequately described the proposed development of the tract and the
measures planned to comply with the requirements of this ordinance. Plan
content may vary to meet the needs of specific site requirements.

(f)

Timeline for Decisions on Plans. Johnston County will review each complete
Plan submitted and within 30 days of receipt thereof will notify the person
submitting the Plan that it has been approved, approved with modifications,
approved with performance reservations, or disapproved.

(g)

Approval. Johnston County shall only approve a Plan upon determining that it
complies with all applicable State and local regulations for erosion and
sedimentation control. Approval assumes the applicant’s compliance with the
federal and state water quality laws, regulations and rules. The County may
establish an expiration date, not to exceed three (3) years, for Plans approved
under this ordinance.
(i)

If no construction activity has begun prior to the expiration date of the
land disturbance permit, the permit becomes null and void.
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(ii)

If construction activity has begun, but the certificate of completion has not
been issued prior to the expiration date of the land disturbance permit, the
permit must be renewed.

(iii)

The land disturbance permit may be renewed for a maximum of two (2)
years by submitting a request for permit extension 30 days prior to the
expiration date. Extension of the original permit approval beyond the
maximum two-year renewal period is not allowed. Any change of
ownership must be reflected in a revised financial responsibility form.

(iv)

Projects may be phased using multiple permits. The phasing of a project
under a single permit is not allowed. Each project phase requires a
separate and independent plan submittal, review fees, permit approval, and
payment of applicable land disturbance fees.
Commentary: The phasing of large and/or complex projects should be
considered when it is anticipated that the maximum permit validity period
of 5 years (the original permit has a 3 year validity, plus the maximum
renewal period of 2 years) may be insufficient to complete all work or in
instances where it may be desirable to obtain certificates of completion for
phases, rather than one certificate of completion for the entire project.

(v)

Failure to renew the land disturbance permit, in accordance to this section,
is the same as failure to submit an erosion and sediment control plan in
accordance with this article and may be subject to a civil penalty of up to
$5,000 per day. Any person who is subject to civil penalty under this
subsection may be subject to additional civil penalties for violation of any
other provisions of this article, or rules or orders adopted or issued
pursuant to the erosion and sedimentation control regulations of this
article.

(vi)

If the property associated with the approved plan is sold in whole or in
part before all conditions of the approved plan are met, the land
disturbance permit holder must provide notice to the new owner of
conditions of the land disturbance permit and provide Johnston County
with revised financial responsibility forms.

(h)

Disapproval for Content. The County shall disapprove a Plan based on its
content. A disapproval based upon a Plan’s content must specifically state in
writing the reasons for disapproval.

(i)

Other Disapprovals. The County may disapprove a Plan if
(i)

implementation of the Plan would result in a violation of the rules adopted
by the Environmental Management Commission to protect riparian buffers
along surface waters;
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(ii)

the applicant is conducting or has conducted land-disturbing activity
without an approved Plan, or has received notice of violation on a
previously approved erosion and sedimentation control plan and has not
complied with the notice within the time specified in the notice;

(iii)

Has failed to pay a civil penalty assessed pursuant to the Act or a local
ordinance adopted pursuant to the Act by the time the payment is due.

(iv)

Has been convicted of a misdemeanor pursuant to G. S. 113A-64(b) or any
criminal provision of a local ordinance adopted pursuant to the Act or;

(v)

Has failed to substantially comply with state rules or local ordinances and
regulations adopted pursuant to the North Carolina Sedimentation
Pollution Control Act.

In the event that a Plan is disapproved pursuant to this subsection and disapproved
after the appeal process established in Section 17, the County shall notify the
Director of the North Carolina State Division of Energy, Mineral, and Land
Resources of such disapproval within ten (10) days. The County shall advise the
applicant and the Director in writing as to the specific reasons that the Plan was
disapproved.
(j)

Notice of Activity Initiation. No person may initiate a land-disturbing activity
before notifying the agency that issued the Plan approval of the date that landdisturbing activity will begin.

(k)

Preconstruction Conference. When deemed necessary by the approving authority
a preconstruction conference may be required.

(l)

Display of Plan Approval. A Plan approval issued under this article shall be
prominently displayed until all construction is complete, all permanent
sedimentation and erosion control measures are installed and the site has been
stabilized. A copy of the approved plan shall be kept on file at the job site.

(m)

Required Revisions. After approving a Plan, if the County either upon review of
such Plan or on inspection of the job site, determines that a significant risk of
accelerated erosion or off-site sedimentation exists, the County shall require a
revised Plan. Pending the preparation of the revised Plan, work shall cease or
shall continue under conditions outlined by the appropriate authority. If following
commencement of a land-disturbing activity pursuant to an approved Plan, the
County determines that the Plan is inadequate to meet the requirements of this
ordinance, the County may require any revision of the Plan that is necessary to
comply with this ordinance.

(n)

Amendment to a Plan. Applications for amendment of a Plan in written and/or
12

graphic form may be made at any time under the same conditions as the original
application. Until such time as said amendment is approved by the County, the
land-disturbing activity shall not proceed except in accordance with the Plan as
originally approved.
(o) Failure to File a Plan. Any person engaged in land-disturbing activity who fails to
file a Plan in accordance with this ordinance, or who conducts a land-disturbing
activity except in accordance with provisions of an approved Plan shall be deemed in
violation of this ordinance.
(p) Inspections and Records. The landowner, the financially responsible party, or the
landowner's or the financially responsible party's agent shall perform an inspection of
the area covered by the plan after each phase of the plan has been completed and after
establishment of temporary ground cover in accordance with G.S. 113A-57(2). The
person who performs the inspection shall maintain and make available a record of the
inspection at the site of the land-disturbing activity. The record shall set out any
significant deviation from the approved erosion control plan, identify any measures
that may be required to correct the deviation, and document the completion of those
measures. The record shall be maintained until permanent ground cover has been
established as required by the approved erosion and sedimentation control plan. The
inspections required by this subsection shall be in addition to inspections required by
G.S. 113A-61.1.
Section 7

Basic Control Objectives

An erosion and sedimentation control Plan may be disapproved if the Plan fails to address
the following control objectives:
(a)

Identify Critical Areas - On-site areas which are subject to severe erosion, and
off-site areas which are especially vulnerable to damage from erosion and/or
sedimentation, are to be identified and receive special attention.

(b)

Limit Time of Exposure - All land-disturbing activities are to be planned and
conducted to limit exposure to the shortest feasible time.

(c)

Limit Exposed Areas - All land-disturbing activity is to be planned and conducted
to minimize the size of the area to be exposed at any one time.

(d)

Control Surface Water - Surface water runoff originating upgrade of exposed
areas should be controlled to reduce erosion and sediment loss during the period
of exposure.

(e)

Control Sedimentation - All land-disturbing activity is to be planned and
conducted so as to prevent off-site sedimentation damage.
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(f)

Manage Storm Water Runoff - When the increase in the velocity of storm water
runoff resulting from a land-disturbing activity is sufficient to cause accelerated
erosion of the receiving watercourse, a Plan is to include measures to control the
velocity to the point of discharge so as to minimize accelerated erosion of the site
and increased sedimentation of the stream.

Section 8

Design and Performance Standards

(a)

Except as provided in Section 8(b)(2) of this ordinance, erosion and sedimentation
control measures, structures, and devices shall be planned, designed, and
constructed to provide protection from the calculated maximum peak rate of
runoff from the ten-year storm. Runoff rates shall be calculated using the
procedures in the USDA, Soil Conservation Service’s “National Engineering
Field Manual for Conservation Practices”, or other acceptable calculation
procedures.

(b)

HQW Zones. In High Quality Water (HQW) zones the following design
standards shall apply:
(1)

Limit on Uncovered Area. Uncovered areas in HQW zones shall be
limited at any time to a maximum total area of twenty acres within the
boundaries of the tract. Only the portion of the land-disturbing activity
within a HQW zone shall be governed by this section. Larger areas may
be uncovered within the boundaries of the tract with the written approval
of the Director.

(2)

Maximum Peak Rate of Runoff Protection. Erosion and sedimentation
control measures, structures, and devices within HQW zones shall be
planned, designed and constructed to provide protection from the runoff of
the twenty-five year storm which produces the maximum peak rate of
runoff as calculated according to procedures in the United States
Department of Agriculture Soil Conservation Service’s “National
Engineering Field Manual for Conservation Practices” or according to
procedures adopted by any other agency of this state or the United States
or any generally recognized organization or association.

(3)

Settling Efficiency. Sediment basins within HQW zones shall be designed
and constructed such that the basin will have a settling efficiency of at
least 70% for the 40 micron (0.04 millimeter) size soil particle transported
into the basin by the runoff of that two year storm which produces the
maximum peak rate of runoff as calculated according to procedures in the
United States Department of Agriculture Soil Conservation Service’s
“National Engineering Field Manual for Conservation Practices” or
according to procedures adopted by any other agency of this state or the
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United States or any generally recognized organization or association.
(4)

Grade. Newly constructed open channels in HQW zones shall be designed
and constructed with side slopes no steeper than two horizontal to one
vertical if a vegetative cover is used for stabilization unless soil conditions
permit a steeper slope or where the slopes are stabilized by using
mechanical devices, structural devices or other acceptable ditch liners. In
any event, the angle for side slopes shall be sufficient to restrain
accelerated erosion.

(5)

Ground Cover. Ground cover sufficient to restrain erosion must be
provided for any portion of a land-disturbing activity in a HQW zone
within 15 working days or 21 calendar days following completion of
construction or development, whichever period is shorter.

SECTION 9

Storm Water Outlet Protection

(a)

Intent. Stream banks and channels downstream from any land disturbing activity
shall be protected from increased degradation by accelerated erosion caused by
increased velocity of runoff from the land disturbing activity.

(b)

Performance standard. Persons shall conduct land-disturbing activity so that the
post construction velocity of the 10-year storm runoff in the receiving
watercourse to the discharge point does not exceed the greater of:
(1)

the velocity established by the Maximum Permissible Velocities Table set
out within this subsection; or

(2)

the velocity of the ten-year storm runoff in the receiving watercourse prior
to development.

If condition (1) or (2) of this Paragraph cannot be met, then the receiving
watercourse to and including the discharge point shall be designed and
constructed to withstand the expected velocity anywhere the velocity exceeds the
“prior to development” velocity by 10%.
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Maximum Permissible Velocities Table
The following is a table for maximum permissible velocity for storm water
discharges in feet per second (F.P.S.) and meters per second (M.P.S.):
Material

F.P.S.

M.P.S.

Fine sand (noncolloidal)
Sandy loam (noncolloidal)
Silt loam (noncolloidal)
Ordinary firm loam
Fine gravel
Stiff clay (very colloidal)
Graded, loam to cobbles
(noncolloidal)
Graded, silt to cobbles
(Colloidal)
Alluvial silts (noncolloidal)
Alluvial silts (colloidal)
Coarse gravel (noncolloidal)
Cobbles and shingles
Shales and hard pans

2.5
2.5
3.0
3.5
5.0
5.0

.8
.8
.9
1.1
1.5
1.5

5.0

1.5

5.5
3.5
5.0
6.0
5.5
6.0

1.7
1.1
1.5
1.8
1.7
1.8

Source - Adapted from recommendations by Special Committee on Irrigation
Research, American Society of Civil Engineers, 1926, for channels with straight
alignment. For sinuous channels, multiply allowable velocity by 0.95 for slightly
sinuous, by 0.9 for moderately sinuous channels, and by 0.8 for highly sinuous
channels.
(c)

Acceptable Management Measures - Measures applied alone or in combination to
satisfy the intent of this section are acceptable if there are no objectionable
secondary consequences. The County recognizes that the management of storm
water runoff to minimize or control downstream channel and bank erosion is a
developing technology. Innovative techniques and ideas will be considered and
may be used when shown to have the potential to produce successful results.
Some alternatives, while not exhaustive, are to:
(1)

Avoid increases in surface runoff volume and velocity by including
measures to promote infiltration to compensate for increased runoff from
areas rendered impervious;

(2)

Avoid increases in storm water discharge velocities by using vegetated or
roughened swales and waterways in place of closed drains and high
velocity paved sections:
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(d)

Section 10

(3)

Provide energy dissipators at outlets of storm drainage facilities to reduce
flow velocities to the point of discharge;

(4)

Protect watercourses subject to accelerated erosion by improving cross
sections and/or providing erosion-resistant lining; and

(5)

Upgrade or replace the receiving device structure, or watercourse such that
it will receive and conduct the flow to a point where it is no longer subject
to degradation from the increased rate of flow or increased velocity.

Exceptions - This rule shall not apply where it can be demonstrated to the County
that storm water discharge velocities will not create an erosion problem in the
receiving watercourse.
Borrow and Waste Areas

When the person conducting the land-disturbing activity is also the person conducting the
borrow or waste disposal activity, areas from which borrow is obtained and which are not
regulated by the provisions of the Mining Act of 1971, and waste areas for surplus materials
other than landfills regulated by the Department’s Division of Waste Management shall be
considered as part of the land-disturbing activity where the borrow material is being used or from
which the waste material originated. When the person conducting the land-disturbing activity is
not the person obtaining the borrow and/or disposing of the waste, these areas shall be
considered a separate land-disturbing activity.
Section 11

Access and Haul Roads

Temporary access and haul roads, other than public roads, constructed or used in
connection with any land-disturbing activity shall be considered a part of such activity.
Section 12

Operations in Lakes or Natural Watercourses

Land disturbing activity in connection with construction in, on, over, or under a lake or
natural watercourse shall minimize the extent and duration of disruption of the stream channel.
Where relocation of a stream forms an essential part of the proposed activity, the relocation shall
minimize unnecessary changes in the stream flow characteristics.
Section 13

Responsibility for Maintenance

During the development of a site, the person conducting the land-disturbing activity shall
install and maintain all temporary and permanent erosion and sedimentation control measures as
required by the approved plan or any provision of this Ordinance, the Act, or any order adopted
pursuant to this ordinance or the Act. After site development, the landowner or person in
possession or control of the land shall install and/or maintain all necessary permanent erosion
and sediment control measures, except those measures installed within a road or street right-of17

way or easement accepted for maintenance by a governmental agency.
Section 14

Additional Measures

Whenever the County determines that significant erosion and sedimentation is occurring
as a result of land-disturbing activity, despite application and maintenance of protective
practices, the person conducting the land-disturbing activity will be required to and shall take
additional protective action.
Section 15

Existing Uncovered Areas

(a)

All uncovered areas existing on the effective date of this ordinance which resulted
from land-disturbing activity, exceed one acre, are subject to continued
accelerated erosion, and are causing off-site damage from sedimentation, shall be
provided with a ground cover or other protective measures, structures, or devices
sufficient to restrain accelerated erosion and control off-site sedimentation.

(b)

The County shall serve upon the landowner or other person in possession or
control of the land a written notice to comply with the Act, this ordinance, a rule
or order adopted or issued pursuant to the Act by the Commission or by the
County. The notice to comply shall be sent by registered or certified mail, return
receipt requested, or other means provided in GS 1A-1, Rule 4. The notice will
set forth the measures needed to comply and will state the time within which such
measures must be completed. In determining the measures required and the time
allowed for compliance, the authority serving notice shall take into consideration
the economic feasibility, technology, and quantity of work required, and shall set
reasonable and attainable time limits of compliance.

(c)

The County reserves the right to require preparation and approval of a Plan in any
instance where extensive control measures are required.

(d)

This rule shall not require ground cover on cleared land forming the future basin
of a planned reservoir.

Section 16

Fees

(a)

The County shall establish a fee schedule for the review and approval of Plans.

(b)

In establishing the fee schedule, the County shall consider the administrative and
personnel costs incurred for reviewing the Plans, inspecting the activity, and for
related compliance activities.

Section 17

Plan Appeals

The appeal of a disapproval or approval with modifications of a Plan shall governed by
the following provisions:
18

(a)

The disapproval or modification of any proposed Plan by the County shall entitle
the person submitting the Plan to a public hearing if such person submits written
demand for a hearing within 15 days after receipt of written notice of disapproval
or modifications.

(b)

A hearing held pursuant to this section shall be conducted by the Johnston County
Director of Utilities within 30 days after receipt of the request.

(c)

At least 7 days prior to the hearing, the Director of Utilities must publish a notice
of hearing, at least once, in a newspaper of general circulation in the County.

(d)

The Director of Utilities must render a decision in writing within 7 days after the
hearing.
(i)
In the event that the appeal is not granted, the Director of Utilities must
notify the Director of the North Carolina Division of Energy, Mineral, and Land
Resources of the disapproval within 10 days.
(ii)
The Director of Utilities must advise the applicant and the Director of the
North Carolina Division of Energy, Mineral, and Land Resources in writing as to
the specific reasons the request was disapproved.

(e)

If the Director of Utilities does not grant the appeal, the person submitting the
erosion and sedimentation control plan has 15 days following the denial to appeal
the County’s decision to the North Carolina Sedimentation Control Commission
as provided in G.S. 113A-61(c) and 15A NCAC 4B .0118(d).

(f)

If any proposed erosion and sedimentation control plan is disapproved, the
applicant may appeal County’s decision directly to the North Carolina
Sedimentation Control Commission.

Section 18

Inspections and Investigations

(a)

Inspection. Agents, officials, or other qualified persons authorized by the County
will periodically inspect land-disturbing activities to ensure compliance with the
Act, this ordinance, or rules or orders adopted or issued pursuant to this
ordinance, and to determine whether the measures required in the Plan are
effective in controlling erosion and sedimentation resulting from land-disturbing
activity. Notice of the right to inspect shall be included in the certificate of
approval of each Plan.

(b)

Willful Resistance, Delay or Obstruction. No person shall willfully resist, delay,
or obstruct an authorized representative, employee, or agent of the County while
that person is inspecting or attempting to inspect a land-disturbing activity under
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this section.
(c)

Notice of Violation. If the County determines that a person engaged in landdisturbing activity has failed to comply with the Act, this ordinance, or rules, or
orders adopted or issued pursuant to this ordinance, a notice of violation shall be
served upon that person. The notice may be served by any means authorized
under GS 1A-1, Rule 4. The notice shall specify a date by which the person must
comply with the Act, or this ordinance, or rules, or orders adopted pursuant to this
ordinance, and inform the person of the actions that need to be taken to comply
with the Act, this ordinance, or rules or orders adopted pursuant to this ordinance.
Any person who fails to comply within the time specified is subject to additional
civil and criminal penalties for a continuing violation as provided in G.S. 113A64 and this ordinance.

(d)

Investigation. The County shall have the power to conduct such investigation as
it may reasonably deem necessary to carry out its duties as prescribed in this
ordinance, and for this purpose to enter at reasonable times upon any property,
public or private, for the purpose of investigating and inspecting the sites of any
land-disturbing activity.

(e)

Statements and Reports. The County shall also have the power to require written
statements, or filing of reports under oath, with respect to pertinent questions
relating to land-disturbing activity.

Section 19
(a)

Penalties
Civil Penalties
(1)

Civil Penalty for a Violation. Any person who violates any of the
provisions of this ordinance, or rule or order adopted or issued pursuant to
this ordinance, or who initiates or continues a land-disturbing activity for
which a Plan is required except in accordance with the terms, conditions,
and provisions of an approved Plan, is subject to a civil penalty. The
maximum civil penalty amount that the County may assess per violation is
five thousand dollars ($5,000.00). A civil penalty may be assessed from
the date of the violation. Each day of a continuing violation shall
constitute a separate violation.

(2)

Civil Penalty Assessment Factors. The County shall determine the
amount of the civil penalty based upon the following factors:
(i)
the degree and extent of harm caused by the violation,
(ii)
the cost of rectifying the damage,
(iii)
the amount of money the violator saved by noncompliance,
(iv)
whether the violation was committed willfully, and
(v)
the prior record of the violator in complying of failing to
comply with this ordinance.
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(b)

(3)

Notice of Civil Penalty Assessment. The Johnston County Stormwater
and Environmental Manager shall provide notice of the civil penalty
amount and basis for assessment to the person assessed. The notice of
assessment shall be served by any means authorized under G.S. 1A-1,
Rule 4, and shall direct the violator to either pay the assessment or contest
the assessment, within 30 days after receipt of the notice of assessment, by
written demand for a hearing.

(4)

Hearing. A hearing on a civil penalty shall be conducted by the Johnston
County Board of Adjustment in accordance with the Johnston County
Code of Ordinance Section 14-594(b)(c).

(5)

Final Decision. The Planning Director shall notify the applicant of the
board’s decision in writing and shall file a copy of it with the County
Planning Department and with the Johnston County Environmental and
Stormwater Manager.

(6)

Appeal of Final Decision. A decision of the board of adjustment on an
application for appeal may be appealed to the superior court by an
aggrieved party. Such appeal shall be in the nature of certiorari and must
be filed within 30 days of the filing decision in the office of the planning
department.

(7)

Collection. If payment is not received within 30 days after it is due, the
County may institute a civil action to recover the amount of the
assessment. The civil action may be brought in the Superior Court of the
county where the violation occurred, or the violator’s residence or
principal place of business is located. Such civil actions must be filed
within three (3) years of the date the assessment was due. An assessment
that is not contested is due when the violator is served with a notice of
assessment. An assessment that is contested is due at the conclusion of the
administrative and judicial review of the assessment.

(8)

Credit of Civil Penalties. The clear proceeds of civil penalties collected
by Johnston County under this subsection shall be remitted to the Civil
Penalty and Forfeiture Fund in accordance with G.S. 115C-457.2.

Criminal Penalties. Any person who knowingly or willfully violates any
provision of this ordinance, or rule or order adopted or issued pursuant to this
ordinance, or who knowingly or willfully initiates or continues a land-disturbing
activity for which a Plan is required except in accordance with the terms,
conditions, and provisions of an approved Plan, shall be guilty of a Class 2
misdemeanor which may included a fine not to exceed $5,000 as provided in G.S.
§ 113A-64.
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Section 20

Injunctive Relief

(a)

Violation of Local Program. Whenever the governing body of Johnston County
has reasonable cause to believe that any person is violating or threatening to
violate any ordinance, rule, regulation or order adopted or issued by County, or
any term, condition, or provision of an approved Plan, it may, either before or
after the institution of any other action or proceeding authorized by this
ordinance, institute a civil action in the name of the County, for injunctive relief
to restrain the violation or threatened violation. The action shall be brought in the
superior court of the county in which the violation is occurring or is threatened.

(b)

Abatement of Violation. Upon determination by a court that an alleged violation
is occurring or is threatened, the court shall enter any order or judgment that is
necessary to abate the violation, to ensure that restoration is performed, or to
prevent the threatened violation. The institution of an action for injunctive relief
under this section shall not relieve any party to the proceedings from any civil or
criminal penalty prescribed for violations of this ordinance.

Section 21

Restoration After Non-Compliance

The County may require a person who engaged in a land-disturbing activity and failed to
retain sediment generated by the activity, as required by G.S. 113A-57 (3), to restore the waters
and land affected by the failure so as to minimize the detrimental effects of the resulting
pollution by sedimentation. This authority is in addition to any other civil or criminal penalty or
injunctive relief authorized under this ordinance.
Section 22

Severability

If any section or section or sections of this ordinance is/are held to be invalid or
unenforceable, all other sections shall nevertheless continue in full force and effect.
Section 23

Effective Date

This ordinance becomes effective on December 1, 2013.
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Section 1 Stormwater Management Permit Application
1.1

Introduction

In December of 1997, the Environmental Management Commission adopted rules to reduce the
amount of nitrogen delivered to the Neuse River Estuary from point and non-point sources by a
minimum of 30% of the 1995-loading rate. Wastewater treatment plants and industrial plants are
considered point source discharges. Point source discharges are regulated under the National
Pollution Discharge Elimination System (NPDES) administered through the NC Department of
Environment and Natural Resources Division of Water Quality. Non-point source discharge
originates from snow melt or rainfall flowing across lawns, streets, parking lots, agricultural fields,
industrial sites, construction sites, etc. In May 1998, the Johnston County Board of
Commissioners adopted the Johnston County Stormwater Management Ordinance. The intent of
this first ordinance was to protect streams from the secondary impacts of development. Later in
1998, the Environmental Management Commission adopted the Neuse River Basin – Nutrient
Sensitive Waters Management Strategy: Basin-wide Stormwater Requirements (Neuse Rules). In
those rules, Johnston County was identified as one of 15 local governments required to adopt a
Stormwater program specifically addressing nitrogen reduction. In 2000, the Johnston County
Board of Commissioners adopted the revised Johnston County Stormwater Management
Ordinance to address the requirements stated in the Neuse River Basin Rules. A copy of the
revised ordinance can be found in Appendix D.

1.2

Purpose

The Johnston County Stormwater Management Ordinance and this design manual shall promote
and insure the design, construction, management, and maintenance of stormwater systems to:
1. Improve and enhance the quality of stormwater runoff from development,
2. Maximize infiltration of stormwater,
3. Collect and transmit excess stormwater flows in a manner to protect human health and
welfare and to protect property, and
4. Protect and preserve downstream natural drainage ways.
The impacts on surface water resources from development shall be mitigated to the extent
feasible.

1.3

Intent

The intent of this design manual is to provide and establish minimum design criteria and
standards and recommend methods of analysis and design. Design criteria included herein are
the general procedures of Johnston County Public Utilities, but they may not be applicable in
every situation. In order to insure the policies and objectives of the stormwater ordinance are
met, occasionally standards that are more stringent could be required by the Stormwater
Administrator.
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1.4

Disclaimer

To the best of their ability, the authors of this manual have insured that the material presented is
accurate and reliable. The planning, design, and construction of stormwater management
facilities require considerable judgment by the engineers/designers. It is the responsibility of the
design professional to insure that any methods, procedures, or techniques presented in this
manual are appropriate for a given situation. Johnston County accepts no responsibility for any
cost, loss, damage, or injury resulting from the use of this manual.

1.5

General Procedures

New construction and development within the planning jurisdiction of Johnston County are
subject to many ordinances and policies of the County. The Johnston County Planning
Department can provide complete information on all applicable County ordinances and policies.

1.5.01 Stormwater Management Plan Permit Application
An approved Stormwater Management Plan is required for all new development. The
Stormwater Management Ordinance defines new development as:
Any activity that disturbs more than one acre of land or creates more than 17,000
square feet of impervious surfaces for a single family or duplex residential
development, recreational facility, or multifamily, institutional, commercial or
industrial development.
A Stormwater Management Plan Permit Application shall be submitted on behalf of the
owner or developer of the site where new development is proposed. The owner or
developer must sign the application and provide the required contact and development
information on the application. An application form is included in Appendix B.
Prior to submitting a Stormwater Management Plan Permit Application and before
beginning detailed site and stormwater management design, the developer and his/her
consultant are encouraged to schedule a pre-design conference with the Stormwater
Administrator. A pre-design conference may help in the overall design of development,
by providing the developer and his/her consultant(s) site specific concerns and
suggestions based on the Stormwater Management Ordinance and Design Manual. The
County’s stormwater management policies and design criteria may be clarified with
respect to the specific development and site issues.
The Stormwater Permit Plan Application package shall be accompanied by the following
information:
1. The completed and signed application form.
2. The review fee for the Stormwater Management Plan Permit Application. See
section 1.5.02 for more information. All checks should be made payable to
Johnston County.
3. The parcel number or North Carolina PIN should be provided for the tract where
the development is proposed.
4. Impervious area calculations in accordance with Section 2 of this manual.
5. Total Nitrogen Export calculations in accordance with Section 4 of this manual.

5

Revised 1/08

6. A vicinity map, showing the location of the development within the County. The
scale of this map must be adequate to show multiple cross streets.
7. An overall map showing the current zoning and land use of all surrounding
property, both up and downstream, which could be directly impacted by the
proposed stormwater management system.
8. One complete set of development plans, signed and sealed by the professional
engineer or land surveyor.
9. One set of site specific Stormwater Management Plans and details, signed and
sealed by the design professional. The following information should be included
in the Stormwater Management plans as applicable:
a) Detailed existing topographic information for the entire site. A minimum
of 2-foot contours is required. Where existing slopes exceed 12%, a
minimum of 10-foot contours will be accepted.
Note: The County prefers topographic information to extend 50’
beyond the site property lines, where it can be provided.
b) Proposed road profiles with existing and proposed elevations. Profiles
should include storm sewer piping where proposed. Storm sewer
profiles, with existing and proposed ground elevations, should be
provided where storm sewer is not located within the road profile.
c) The Vertical Datum utilized.
d) The 100-year flood plain boundaries and elevations from the most recent
FIRM.
e) All jurisdictional wetland boundaries on site.
f)

All water features, as found on the USGS Quadrangles and the Johnston
County Soil Survey. The plans must also show the required Riparian
Buffers surrounding each feature. See section 1.5.04 for additional
information on Riparian Buffers.

g) All proposed stormwater management facilities.
h) All existing stormwater management facilities should be shown. Existing
structures should be labeled with inverts, size, material and ground
elevations.
i)

Details of all stormwater management facilities. Specific design
dimensions should be indicated as appropriate.

j)

Drainage easements, as discussed in Section 6 of this manual.

k) A construction sequence, to specifically discuss the proposed installation
timing of all stormwater management facilities proposed.
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10. Drainage area maps for the development. Both overall and site specific drainage
area maps may be required. Overall maps are necessary for analyzing
development wide impacts up and downstream, and site specific maps are
necessary for review of the proposed internal stormwater management facilities.
11. An analysis of the stormwater runoff impacts that the proposed development or
construction activity will have on the surrounding properties, both up and
downstream. See Section 3.7 for additional information on Offsite Stormwater
Impacts Analyses.
12. Design calculations and details for all proposed stormwater management
facilities. See Section 3 for additional information.
13. Design calculations and details for all proposed Best Management Practices
(BMP’s). All BMP’s must meet the design guidelines listed in Chapter 5 of this
manual. If other guidelines are utilized, the calculations should document the
source utilized and confirm that the source contains design guidelines acceptable
by Johnston County Public Utilities.
14. Written Inspection and Maintenance agreements, to be recorded, for all
stormwater management facilities proposed as a BMP. Additional maintenance
agreements may be required for other stormwater management facilities.
15. A copy of the approval letter from the NC Department of Environment and
Natural Resources, Land Quality Section for the site sedimentation and erosion
control plan.
16. Where applicable, a revised Stormwater Management Statement. Statements
are required for preliminary plat approval, if the proposed development is
modified after the Statement is submitted, a revised Statement should be
included with the Stormwater Management Plan application.
Note: The County prefers that all plans submitted for review be folded, not rolled. All
calculations provided should be bound and dated, with revision dates as appropriate. All
plans and calculations should be sealed and signed by the design professional.
A stormwater management permit approval letter will not be provided until:
1. The plan has been approved by Johnston County Public Utilities.
2. The Stormwater Management Permit Application Fee has been received.
3. All other fee calculations, (e.g. Nitrogen Offset Payment and Land
Dedication Fee) have been approved. Payment of all fees is required prior
to recordation of the Final Plat. If said fees are not provided, the
development will be in violation of the Stormwater Management Ordinance.
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1.5.02 Stormwater Management Plan Application Fee
A review fee will be required at the time of application for a Stormwater Management
Plan Permit. The review fees are as follows (effective July 1, 2007):
Single Family Residential Development
0-10 Acres
10+ Acres

$700.00
$700.00 plus $50.00 per acre

Other Development-Commercial, Industrial, Institutional and Multifamily
0-5 Acres
5+ Acres

$700.00
$700.00 plus $100.00 per acre

The review fee is based on total site acreage, rounded up to the nearest acre. All checks
should be made payable to Johnston County.
Example Calculations:
Residential Subdivision with a total area of 5.2 Acres:
5.2 Acres<10 Acres
Therefore, Fee = $700.00
Residential Subdivision with a total area of 17.1 Acres:
$700.00 + (18 Ac * $30.00/Ac) = $1,600.00
Commercial Site Plan with a total area of 10.8 Acres:
$700.00 + (11 Ac * $100.00/Ac) = $1,800.00

1.5.03 Stormwater Management Statement
A preliminary subdivision plat for a commercial or residential subdivision must
include a Stormwater Management Statement. A Stormwater Management Statement
is required for any subdivision plat that must be approved by the Johnston County
Planning Board. Stormwater Management Statements are not required for individual site
plans.
An example Statement is in Appendix A. The example statement can be utilized as a
guideline; however, the required Stormwater Management Statements must provide
detailed site specific information for the development. Generic language should be
avoided and specific descriptions of how the development will address stormwater runoff
impacts should be included.
The purpose of the Stormwater Management Statement is to help the developer and
his/her consultant(s) begin planning the subdivision with consideration given to
stormwater management, nutrient management and stream protection. The Statement
and a pre-design conference allow the Stormwater Administrator an opportunity to work
with the developer during the early stages of project planning to identify an economical,
effective and practical stormwater management design.
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The Stormwater Management Statement must include:
1. Development name and location.
2. Developer/Owner and Consultant contact information.
3. A description of the existing site.
4. A description of the proposed development or construction activity.
5. A statement documenting whether or not the site is located within the
Environmentally Sensitive Area.
6. An impervious area calculation, as per Section 2 of this manual.
7. A preliminary estimate of Total Nitrogen Export from the proposed development
and proposed method of reduction as necessary. Additional information on Total
Nitrogen Loading can be found in Section 4 of this Manual.
8. A description of the stormwater impacts the proposed development or
construction activity may have on surrounding properties. This includes
identifying upstream and downstream drainage facilities potentially affected by
this development and the ability of the existing drainage ways to handle any
additional runoff.
9. A description of the proposed stormwater management facilities and how they
will be designed, constructed, maintained and operated to:
a) Minimize the adverse affects on the quality of stormwater runoff from the
development;
b) Provide BMP’s, to maximize infiltration, minimize connected impervious
surfaces and minimize concentrated flows;
c) Provide distributed stormwater runoff to minimize offsite impacts and
provide sheet flow into existing vegetated buffers;
d) Extend the time of concentration to the maximum practical level;
e) Preserve and protect natural drainage ways;
f) Respect the practical limits of public and private drainage facilities;
g) Protect neighboring properties from unreasonable adverse effects
resulting from the development;
h) Prevent flooding within the development and on surrounding properties;
and
i) Limit the impacts of stormwater runoff discharging into or from the site, or
obtain approvals and easements from the affected property owners.
10. A vicinity map, providing the location of the development.
11. A USGS quadrangle, identifying the site and all up or downstream structures that
may be affected by the development.
12. A Johnston County Soil survey identifying the site.

Preliminary subdivision plats that do not include a Stormwater Management
Statement will not be considered complete and may not be included on the
Planning Board agenda.
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1.5.04 Riparian Buffers
On June 22, 1999, The Environmental Management Commission adopted the Neuse
River Basin: Nutrient Sensitive Waters Management Strategy: Protection and
Maintenance of Riparian Buffers (15A NCAC 2B.0233). The purpose of the rule is to
protect and preserve riparian buffers in the Neuse River Basin to maintain their nutrient
removal functions. Johnston County requires all site plans and subdivisions submitted for
County review to have all streams identified and riparian buffers noted on the maps
where applicable.
The Neuse River Riparian Buffers rules apply to all existing streams, lakes, ponds or
other bodies of water if the feature is shown on either the most recent version of a
1:24,000 scale (7.5 minute) quadrangle topographic map prepared by the USGS or the
most recent version of a soil survey map prepared by the NRCS. The Neuse River
Riparian Buffer rules implement and pertain to a 50’ Riparian Buffer around all water
features, as noted above. Exemptions from the Neuse River Basin Rules for riparian
buffers along surface waters that appear on the maps must be obtained in writing from
the NCDENR Division of Water Quality.
Approval from the Division of Water Quality will be required prior to Johnston County
Stormwater Management Plan approval for any sites that appear to be impacting riparian
buffers. For more information on allowable activities within a riparian buffer or along a
stream or for detailed information for exemptions from the riparian buffer rule, contact the
NCDENR Division of Water Quality Raleigh Regional Office at (919) 791-4200.
Additional riparian buffers shall apply to areas located inside the Environmentally
Sensitive Area (ESA) (formerly referred to as the Environmentally Sensitive Overlay
District (ESOD)) as set out in Sec. 14-103 of the Johnston County Land Development
Code. Pursuant to Sec. 14-103 intermittent and perennial streams shall be defined as
follows:
Intermittent Stream - A natural drainage way, which shows up as a blue line on
the USGS 7.5 minute quadrangle maps and has a contributing drainage area of
300 acres or more shall be considered an intermittent stream for the purposes of
this ordinance.
Perennial Stream - Perennial streams are streams that have essentially
continuous flows. Perennial streams in the Environmentally Sensitive Area are
specifically designated to be Swift Creek, White Oak Creek, Little Creek (from the
US70 Clayton Bypass to Swift Creek), and Little River (from the County line to
NC Highway 39).
All perennial streams located in the Environmentally Sensitive Area, as listed above,
must provide riparian buffers as per the following guidelines:
Perennial stream buffers shall be measured from the top of the channel bank and
extend landward a minimum distance of 100 feet measured horizontally on a line
perpendicular to the water body, subject to the following conditions:
a. The buffer shall be undisturbed and remain forested if currently forested.
b. If the existing buffer is not forested, it shall be maintained in a natural
state and allowed to revegetate.
c. There shall be no fill allowed within the buffer area.
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All proposed development and construction activity located near or adjacent to a Riparian
Buffer must adhere to the Neuse River Basin Rules. In particular, the following items
must be addressed, where applicable, on all Stormwater Management Plans:
1. All surface waters, as shown on the USGS Quadrangles or Johnston County
Soil Survey, must be shown on the proposed plan.
2. All Riparian Buffers must be appropriately labeled on the proposed plan and
Final Plat. Riparian buffers must extend 50 feet (or 100 feet) from the top of
bank for streams, or the edge of normal water level for ponds.
3. Where development requires the disturbance of a Riparian Buffer,
documentation of approval from NCDENR-DWQ is required. If the activity is
considered exempt, documentation or an explanation should be provided
noting this, utilizing the conditions stated in the Neuse River Basin Rules.
4. Diffuse flow must be provided for all stormwater runoff entering the riparian
buffer. The following guidelines should be utilized:
a) Development located near riparian buffers should minimize large
concentrated discharge points. By providing multiple outlets for
stormwater runoff and maintaining natural drainage patterns the
stormwater runoff impacts from new development can be minimized.
b) Documentation must be provided, indicating that the proposed
development has provided sheet flow at all discharge points where
required. Appropriate calculations and details should be included.
c) Additional methods to provide diffuse flow will be reviewed and approved
on an individual basis. Developers and design professionals may
request a pre-design conference to determine if a proposed facility will
be accepted.
d) The NCDENR-DWQ Level Spreader Design Guidelines, effective
January 1, 2007, can be utilized.
e) Discharge that will flow into an existing, non-buffered draw or stream,
prior to entering the riparian buffer will be exempt from the diffuse flow
requirement. The discharge point must enter the draw at least 50 feet
upstream of the edge of the riparian buffer to receive this exemption.
5. All stormwater facilities proposed to create sheet flow must be contained
within permanent drainage easements and have Inspection and Maintenance
Agreements and/or guidelines provided in the restrictive covenants. The
Inspection and Maintenance Agreement and the restrictive covenants must
be recorded.
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Section 2 Impervious Area Limitations
2.1

Requirements

All new development shall be held to the following impervious area limits:
Table 2.1 Impervious Area Limits

Impervious Area Limitation
Type of Development

Inside the ESOD

Outside the ESOD

Single Family Residential

12%

15%

Other DevelopmentCommercial, Industrial,
Institutional and Multi-family

50%

60%

Single Family Residential includes all subdivisions where no more than one dwelling unit is
proposed per lot. The development must be subdivided with single-family homes proposed.
Recreation areas and open space associated with a single-family subdivision is also included in
the total development maximum impervious area allowed.
Other Development includes all commercial, industrial, institutional and multi-family
developments. Residential developments, such as duplexes, town homes and apartments are
considered multi-family and are included in Other Development.
The owner of a new development can exceed these limitations by participating in the Land
Dedication Program outlined in Section 2.3 below. However, the maximum impervious area limit
allowed with Land Dedication is 30% for single-family residential development, 40% for singlefamily developments inside the MTD or previously zoned PUD or R10, and 80% for all other
development.

2.2

Impervious Area Calculations

All Stormwater Management Plan Applications must include calculations documenting the total
proposed impervious area within the development. Impervious areas are defined as all surfaces
composed of material that impedes or prevents natural infiltration of water into the soil. Examples
of impervious surfaces include pavement, concrete, gravel and roofed structures.
For single-family residential subdivisions, where the exact building footprint per lot is unknown, a
maximum impervious area for the site or for each lot can be utilized to determine compliance with
the maximum impervious area allowed within the development. The following criteria should be
adhered to when using this option:
1. A reasonable impervious area per lot must be used in the calculations. Documentation
that the area used will be adequate for the intended use is required. A typical plot plan or
analyses of existing impervious areas in surrounding, comparable developments can be
provided to meet this requirement.
2. The County prefers residential developments utilize a maximum impervious area per lot
as opposed to an average area per lot. If the development must utilize an average
impervious area, reasonable explanation must be provided. If an average impervious
12
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3.
4.

5.
6.

area is used, the developer must track the development internally and provide annual (or
as requested) updates to the County.
The County reserves the right to request as built documentation from the developer,
verifying that the proposed maximum impervious areas have not been exceeded.
The County encourages additional impervious area per lot be provided for future
expansion by the homeowner (e.g. 100-500 sf per lot for sheds, screened porches or
additions).
All impervious area within the proposed Right-of Way but outside of the edge of roadway
pavement must be included in the allowable impervious area per lot.
The maximum impervious area allowed per lot (or average) must be recorded on the
Final Plat and noted in the restrictive covenants recorded for the subdivision. The
following note can be followed as an example to meet this requirement:
• The maximum impervious area allowed per lot within Coats Subdivision is 4,500
sf. Impervious area includes all buildings, sheds, sidewalks, covered porches,
driveways and surfaces such as gravel, concrete, asphalt, brick, slate or stone
that impede the infiltration of water into the soil. The maximum impervious area
allowed per lot should include any impervious area proposed within the portion of
the right-of-way between the edge of roadway pavement and the front lot line.

If a development area includes existing impervious areas, all impervious areas to remain must be
included in the total impervious area calculations. Existing impervious areas that are removed
are not required to be included in the maximum allowable impervious area limits.

2.3

Land Dedication Program

The Land Dedication Program BMP was created to encourage future development to participate
in the preservation of valuable land, creating permanent open space and helping to offset the
impacts of high-density developments within a given watershed. Developers/owners participating
in the Land Dedication program can achieve a higher impervious area limit by dedicating
additional land or providing a Land Dedication Fee to the County. The maximum impervious area
limits while using the Land Dedication Program are noted in Table 2.2:
Table 2.2 Impervious Area Limits using the Land Dedication Program BMP
Type of Development

Location

Impervious Area Limit

Single Family Residential

In MTDs*, or previously
zoned PUDs and R10

40%

Single Family Residential

All other areas

30%

Other DevelopmentAll areas
80%
Commercial, Industrial,
Institutional and Multi-Family
*Note: MTD stands for Municipal Transition District, as defined by the Johnston County
Development Ordinance.
**Please note the Land Dedication Program does not exempt proposed development from
the stormwater attenuation and total nitrogen reduction requirements as discussed in
Sections 3 and 4.

13

Revised 1/08

2.3.01

Land Dedication Program options:

To participate in the Land Dedication Program, Developers and Owners have two options as
follows:
1. The developer may identify land to be dedicated into the County Land Dedication
Program. The developer/owner must secure a permanent conservation
easement for the land to be included in the Land Dedication Program. The
method used to calculate how much land is required and determine what
area/land can be used for the Land Dedication Program is outlined below. A
minimum area of 2 Acres is required for use in the County Land Dedication
Program.
2. In the County’s sole discretion, the County may allow a developer to pay a fee
into the County’s Land Dedication Program, based on the number of acres of
land required to be dedicated using a Land Dedication Rate of 2.5:1. The County
will set the per-acre fee. The interim per acre fee has been set at $10,000.00 per
acre. The fee is based upon the actual cost of the land identified by the County or
other party for dedication plus program administration cost. The minimum Land
Dedication Fee allowed is $10,000.00.

2.3.02

Land Dedication Calculation:

The amount of land to be dedicated into the County Land Dedication Program is based upon
the proposed increases in impervious area over the Impervious Area Limits as shown in
Table 2.1. The proposed impervious area increases over the allowable impervious area must
be calculated and that area multiplied by a factor of 1.5 or 2.5, depending on if the Land
meets the Water Quality Protection Criteria, to determine the total land area that must be
dedicated into the Land Dedication Program or the number of acres that will be used to
determine the Land Dedication Fee. Please see the example calculations listed below.

2.3.03

Land Dedication Rate:

For land meeting the Water Quality Protection Criteria (WQPC) outlined below, the land
dedication rate is 1.5:1, where 1.5 acres must be put into a permanent conservation
easement (or some other perpetual easement to prohibit development) for each acre of
proposed impervious area over the limit as set in Table 2.1.
For land not meeting the WQPC outlined below, or to pay a fee in lieu, the land dedication
rate is 2.5:1, where 2.5 acres must be put into a permanent conservation easement (or some
other perpetual easement to prohibit development) for each acre of proposed impervious
area over the limit as set in Table 2.1.

2.3.04

Land Dedication Example Calculations:

20 ac. industrial tract outside the ESA:
Impervious area allowed: 12 ac. (60%)
Impervious area allowed with land dedication BMP: 16 ac. (80%)
Area of additional impervious area proposed: 16 ac. -12 ac. = 4 Acres
Land dedication rate of 1.5:1 for land meeting the WQPC: 4 acres x 1.5 = 6 Acres
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20 ac. commercial tract inside the ESA:
Impervious area allowed: 10 ac. (50%)
Impervious area allowed with land dedication BMP: 16 ac. (80%)
Area of additional impervious area proposed: 16 ac. - 10 ac. = 6 Acres
Land dedication rate of 1.5:1 for land meeting the WQPC: 6 acres x 1.5 = 9 Acres
Land dedication payment option: 6 acres x 2.5 x $10,000/acre = $150,000
20 ac. commercial tract inside the ESA:
Impervious area allowed: 10 ac. (50%)
Impervious area allowed with land dedication BMP: 16 ac. (80%)
Area of additional impervious area proposed: 16 ac. - 10 ac. = 6 Acres
Land dedication rate of 2.5:1 for land not meeting the WQPC: 6 acres x 2.5 = 15 Acres
100 ac. residential development inside the ESA, outside the MTD, not previously zoned
PUD or R10:
Impervious area allowed: 12 ac. (12%)
Impervious area allowed with land dedication BMP: 30 ac. (30%)
Area of additional impervious area proposed: 30 ac. – 12 ac. = 18 Acres
Land dedication rate of 1.5:1 for land meeting the WQPC: 18 acres x 1.5 = 27 Acres
100 ac. residential development outside the ESA, inside the MTD, not previously zoned
PUD or R10:
Impervious area allowed: 15 ac. (15%)
Impervious area allowed with land dedication BMP: 40 ac. (40%)
Area of additional impervious area proposed: 40 ac. – 15 ac. = 25 Acres
Land dedication rate of 1.5:1 for land meeting the WQPC: 25 acres x 1.5 = 37.5 Acres
100 ac. residential development outside the ESA, inside the MTD, not previously zoned
PUD or R10:
Impervious area allowed: 15 ac. (15%)
Impervious area allowed with land dedication BMP: 40 ac. (40%)
Area of additional impervious area proposed: 40 ac. - 15 ac. = 25 Acres
Land dedication rate of 2.5:1 for land not meeting the WQPC: 25 ac. x 2.5 = 62.5 Acres
Land dedication payment option: 25 acres x 2.5 x $10,000/acre = $625,000
Note: No additional water quality BMP can be combined with the Land Dedication program to
achieve more impervious area than the maximum impervious area limits as set in Table 2.2
(e.g. 80% imperviousness for multifamily residential, industrial, commercial or institutional
development and no more than 30% to 40% imperviousness for single family residential
development).

2.3.05

Water Quality Protection Criteria (WQPC):

The Water Quality Protection Criteria are as follows:
1. In the Environmentally Sensitive Area, land considered meeting the WQPC may
not contain any of the following environmentally sensitive areas: jurisdictional
wetlands, the 100-year floodplain as shown on the most recent FIRM’s and the
100-ft riparian buffers for Swift Creek, White Oak Creek, Little Creek, and Little
River (from the county line to NC Highway 39).
2. For areas outside the Environmentally Sensitive Area, land considered meeting
the WQPC may include areas within the 100-year floodplain but may not include
any of the 50-foot Riparian Buffer area, or jurisdictional wetlands.
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3. The minimum length of property line along wetlands, riparian buffers, floodplains,
or streams must be 100’ per acre for property to be included in the Land
Dedication Program; the minimum length applies to land both inside and outside
of the ESA.
4. The chosen land must be located within the same watershed as the
development. The watersheds are:
Little River
Buffalo Creek
Neuse River
Swift Creek
Middle Creek

Black Creek
Mingo Swamp
Stone Creek
Hannah Creek
Moccasin Creek

A map of these watersheds is available in the Public Utilities Office and is on the County GIS
system. The Stormwater Administrator will evaluate each watershed every 3 years for total
imperviousness and for stream/river condition.

2.3.06

County Policy:

The County or other party such as the Triangle Land Conservancy will identify potential tracts
of land for setting aside as perpetually undeveloped land in the Land Dedication Program.
Each tract or corridor of land must meet all of the following criteria:
1. The tract must be placed into a perpetual conservation easement that will not
allow development or farming of the land.
2. The tract may be used for passive recreation provided no hardened surfaces are
involved.
3. The land may be sold or transferred to a conservation group or agency.
4. The tract of land cannot previously, or in the future, have been utilized as
dedicated open space as required by the County Zoning ordinance.
5. The tract of land cannot be counted or used for Total nitrogen export calculations
or attenuation calculations.
Dedicated land can be selectively timbered and replanted as forestland. However, no clear
cutting will be allowed and timbering and replanting must be done consistent with all forestry
water quality BMPs as outlined by the NC Div. of Forest Resources. The land cannot be
farmed and must be maintained in a natural vegetative state.
Funds from land dedication payments shall be used (only) for purchase of environmental
preservation lands. Property will be acquired once funds become available.
The County can enter into options to purchase with landowners, purchase the property
outright, or have a third party such as the Triangle Land Conservancy administer the land
transactions.
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Section 3 Hydrology and Hydraulics
3.1

Peak Discharge Calculation Methods

To calculate the stormwater runoff from a development and to properly design the proposed stormwater
drainage facilities requires some knowledge of the hydrologic behavior of the watershed in question. For
most designs, it is adequate to estimate the peak discharge of the drainage area for the required design
frequencies. Many different methods of estimating peak runoff are available. However, every model has
limitations that will affect its behavior for different sized watersheds. The designer should understand
each model’s limitations. Two methods are identified in this manual: The Rational Method and the SCS
Peak Discharge Method. Both need site-specific as well as region specific information. The following
information is provided to aid the designer.
Reference material for estimating peak runoff can be found in Section 7 Reference and Resources.
3.1.01 Rational Method
The Rational Method is an acceptable method for estimating peak discharge in the design of
stormwater facilities for relatively small watersheds (up to 50 acres). The basic rational equation
is:
Q=CiA
where: Q = peak flow for the design storm from the drainage area, cfs
C = coefficient of runoff, dimensionless
i = average rainfall intensity for a storm duration, in/hr, based on the time of
concentration, Tc
Tc = time of concentration, minutes, the estimated time for runoff to flow from the most
remote point in the watershed to the point under consideration. It consists of the total
time for overland sheet flow and concentrated flow (channel or pipe).
A = drainage area, acres
The rational equation is based upon the assumption that rainfall is uniformly distributed at a
steady rate over the entire drainage area, causing stormwater runoff to reach a peak rate at the
outlet of the watershed at a given time, Tp, time to peak. The rational method typically gives a
conservative estimate of peak runoff.
For designing stormwater management plans in Johnston County, NC, runoff coefficients as
listed in the following table (3.1.01) can be utilized for drainage areas within the proposed site.
Actual existing and proposed site conditions should be taken into consideration when choosing
runoff coefficients, including soil type, cover condition, and slope. The design professional may
utilize other charts to determine appropriate runoff coefficients as long as a reference copy of the
chart utilized is provided with the application package.
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Table 3.1.01 Johnston County Runoff Coefficiencts for On-Site Areas*
Land Use

“C” Value1

Residential, Single Family Lots

0.25 – 0.40

Lawn Areas

0.10 – 0.30

Commercial/Industrial2

0.60 – 0.85

Impervious Areas

0.95

Cultivated Agricultural Land

0.20 – 0.40

Meadow

0.05 – 0.30

Woodlands

0.05 – 0.25

Notes:
1)

2)

The designer must use judgment to select the appropriate runoff coefficient within the
ranges provided for each land use. Soil type, slopes, and conditions of each land use
should be taken into account.
Runoff coefficient values will vary based on proposed density and open space provided
within each watershed/drainage area.

*Table 3.1.01 has been adopted from “Table 8.03a Value of Runoff Coefficient (C) for Rational
Formula” as found in the NC Erosion and Sediment Control Planning and Design Manual.
For off-site drainage areas contributing to and/or draining through a proposed development,
runoff coefficients from the following Table (3.1.02) may be utilized.
Table 3.1.02 Runoff Coefficients for Off-Site Areas
Land Use

“C” Value

Average residential lot size 10,000 sq. ft.

0.70

Average residential lot size 30,000 sq. ft.

0.50

Average residential lot size 40,000 sq. ft.

0.40

Impervious surfaces (parking lots, roofs,
roadways, etc.)

0.99

Managed lawn area

0.30

Unimproved forested area

0.1 - 0.2

The designer must provide information supporting the chosen C factors in the stormwater
plan design.
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When determining rainfall intensity (i), the IDF equations may be used. The IDF equation is:
i = g/(h+T)
Where i = storm intensity in inches per hour
g&h = empirically derived constants
T = the time of concentration in minutes
The following table of g and h values should be utilized for watersheds in Johnston County:
Table 3.1.04 g and h Values for Johnston County
Storm Event

g

h

1 Year

108

19

2 Years

138

20

10 Years

205

23

25 Years

245

24

100 Years

307

27

3.1.02 SCS Peak Discharge Method
The SCS peak discharge method for calculating runoff was developed by the USDA Natural
Resources Conservation Service (formerly the Soil Conservation Service) and is contained in
NRCS Technical Release No. 55 (TR 55) entitled “Urban Hydrology for Small Watersheds”,
Second Ed.; June 1986. TR55 can be found at NRCS’ website:
http://www.wcc.nrcs.usda.gov/hydro/hydro-tools-models-wintr55.html.
The standard equation for the SCS method is:
Q = (P - 0.2S)^2
(P + 0.8S)
where:
S = 1000 - 10
CN
P = precipitation, inches, and
CN = runoff curve number, dimensionless
S is related to the soil and cover conditions of the watershed, while CN is determined by the
hydrologic soil group, cover type, treatment, hydrologic condition, and antecedent runoff
condition. CN ranges from 0 - 100. Full CN tables are available in NRCS’ Technical Release 55,
as well as the NC Erosion and Sediment Control Planning and Design Manual. Hydrologic soil
groups for soils found in Johnston County are also available in the NRCS district office and in the
NC Erosion and Sediment Control Planning and Design Manual. For the purposes of developing
a stormwater management plan for Johnston County and obtaining the appropriate precipitation,
use the type II rainfall distribution.
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The following rainfall amounts (P) are specific to Johnston County (courtesy of the NRCS
Smithfield Office):
Storm Event
1 yr, 24 hr
2 yr, 24 hr
5 yr, 24 hr
10 yr, 24 hr
25 yr, 24 hr
50 yr, 24 hr
100 yr, 24 hr

Rainfall (inches)
3.2
3.7
4.9
5.8
6.7
7.5
8.4

3.1.03 Additional Peak Runoff Calculation Notes
Additional methods for computing peak runoff may be acceptable for very large drainage areas
(400+ acres). Please consult the Stormwater Administrator prior to submitting a Stormwater
Management Plan for more information on available methods.
Please note the same method must be used to calculate both predevelopment and
postdevelopment peak runoff rates for offsite and attenuation comparisons. However, it is
acceptable to utilize different peak runoff calculation methods throughout a site when not
compared directly. For example, the rational method may be used to determine culvert and
channel sizes, while the SCS method is used for the Offsite Stormwater Impact Analysis.

3.2

Attenuation

To reduce stream degradation and to minimize increases in flooding, runoff from all new development
must provide attenuation of stormwater runoff in accordance with the Stormwater Management
Ordinance. Attenuation must be provided to limit the post-development peak runoff rate to that of the
predevelopment peak runoff rate, for the 1-year, 24-hour storm event.
Exemption from the stormwater attenuation requirements is provided to new developments that meet one
of the following criteria:
a) The increase in peak flow between the pre-and post-development conditions does not
exceed 10%, or
b) The new development meets all of the following criteria:
1. The total impervious area on site is less than 15% outside of the ESA and less than
12% inside the ESA; and
2. The remaining pervious portions of the site are utilized to the maximum extent
practical to convey and control the stormwater runoff in a manner that minimizes
concentrated flow and does not create adverse impacts offsite.
When attenuation is required, the following guidelines should be followed:
1. Stormwater runoff from impervious surfaces should be directed into stormwater attenuation
devices to the greatest extent possible. In particular, runoff from roadways, parking lots and
driveways has the highest priority to receive detention; runoff from roofs/buildings and other
“detached” impervious surfaces are of a lower priority. However, if significant portions of
impervious area are not detained, including detached areas, a more detailed attenuation
analysis may be required. See the Offsite Stormwater Impacts Analyses section for more
details.
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2. Attenuation is required for the 1-year storm event. In addition to this requirement, where
available and appropriate, the County prefers attenuation be provided for larger storm events.
When attenuation is provided for the 10- and 25-year storm events, to the point where
postdevelopment peak runoff from the entire site is within 10% of the predevelopment peak
runoff rate, no additional downstream impact analyses is required.
3. The predevelopment peak runoff calculated should utilize the most conservative land use for
the property as documented in the preceding 10 years. In addition, the land use should be
viewed as being in good hydrologic condition.
4. Where feasible, attenuation should be provided for an overall watershed/drainage area. The
County encourages the use of regional stormwater management facilities. For example,
industrial or commercial parks are encouraged to provide one overall attenuation facility,
instead of proposing individual stormwater management facilities throughout the
development. Large, multi-phased residential developments should also consider regional
stormwater management facilities. When possible, larger attenuation facilities are more
efficient and easier to maintain than multiple smaller facilities.
The following design calculations and details should be provided to document attenuation requirements:
1. Predevelopment and postdevelopment drainage area maps.
2. Predevelopment and postdevelopment peak flow calculations. The calculations should
indicate all assumptions made, including land use and condition and time of concentration.
3. Calculations documenting the runoff coefficient or curve number used.
4. Calculations documenting the Time of Concentration utilized.
5. Storm events analyzed should be based on the Design and Check Storms for Development
(See Table 3.3.01).
6. Predevelopment hydrographs, summary or full output should include input variables.
7. Postdevelopment inflow hydrographs, summary or full output should include input variables.
8. Postdevelopment outflow hydrographs/routed hydrographs. Full hydrograph routing should
be provided for 1- and 10-year storm events. Summaries can be provided for remaining
storm events analyzed.
9. Volume calculations for the attenuation facility.
10. A Summary of the proposed outlet control devices (orifices, weirs, etc.), including size,
elevation and coefficients used.
11. Stage, Storage, Outflow chart for the proposed attenuation facility.

3.3

Design and Check Storm Guidelines

The storm events to be utilized for the design of various conveyance structures required for development
and construction activities, shall conform to the storms events noted in Table 3.3.01 Design and Check
Storms for Development. Where conflicts exist between County and State or Federal design standards,
the more restrictive guideline shall govern.
Table 3.3.01 lists two storm events to be analyzed for every drainage structure. The first storm event is
the design storm event; the second is the check storm event. For the purpose of obtaining Stormwater
Management Plan approval, structures should be designed to prevent erosion, flooding and be
adequately sized for the design storm event. The check storm event must be analyzed to confirm safe
hydraulic passage of the peak stormwater runoff without damage or undue risk to human welfare and
without causing property damage.
When calculating peak runoff for drainage facility design, the discharge estimates for the specified design
storms shall be calculated assuming full development of the contributing watershed based on current
zoning, or on existing development, whichever produces the greater rate of runoff.
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Established and documented methods for estimating peak runoff, such as the Rational Method and the
SCS Method are acceptable (see Section 3.1.01 for information specific to Johnston County for use in
peak discharge design). The Stormwater Administrator reserves the right to require that two methods be
checked and the greater rate of discharge utilized in design.

Table 3.3.01 Design and Check Storms for Development
Structure

Design Storm1

Check Storm

Culvert or structure receiving runoff from a
drainage area < 25 ac. in size

10 yr.

25 yr.

Culvert or structure receiving runoff from a
drainage area > 25 ac. in size

10 yr.

100 yr.

Culvert or structure receiving runoff from a
drainage area > 500 ac. in size

25 yr.

100 yr.

Drainage facilities for local roadways

10 yr.

25 yr.

Drainage facilities for parking lots

10 yr.

25 yr.

Collector or arterial roadway culverts or drainage
facilities

25 yr.

100 yr.

Bridges or box culverts

50 yr.

100 yr.

Spillway structures for impoundments
(e.g. detention/retention facilities)

25 yr.

100 yr.

100 yr.

500 yr.

2 yr.

10 yr.

10 yr.

25 yr.

Major highways, railroads and medium or high
hazard impoundments.2
Drainage facilities for residential developments
accepting lot runoff only (no roadway discharge)
Drainage facilities providing diffuse flow

1 If the design element Is part of a water quality BMP or detention structure, follow the design
storm requirements noted in Section 5 for Stormwater BMPs. The design element must still be
designed for the check storm to insure safe hydraulic passage.
2 Dams impounding 10 ac-ft or more and that are 15 ft. high must have a Dam Safety Permit from
the NCDENR Division of Land Resources, Land Quality Section. Contact the Dam Safety
Program at (919) 733-4574.

The design and check storms used for any proposed drainage facility should not be less than the storm
events used for the design of any upstream drainage structure.

3.4 Channel Design
The use of natural channels to convey and distribute stormwater runoff is encouraged. Vegetated swales
provide some nutrient and total suspended solids removal, help maintain or increase the time of
concentration and can help to provide distributed, diffuse flow. When properly designed and where
feasible, the use of natural channels can help create a development that has a smaller impact on the
surrounding environment.
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3.4.01 Channel Design Guidelines
Every development proposing channels to collect, convey and/or distribute stormwater runoff
must use the Storm Guidelines listed in Section 3.3 above and utilize the guidelines in the NC
Erosion and Sediment Control Planning and Design Manual. In addition, the following standards
must be applied:
1. Vegetated swales are preferred over structural linings (e.g. rip rap). If the use of a
structural lining is required, an explanation must be provided documenting why other
measures cannot be applied. For example, in many cases stormwater runoff can be
redistributed to provide less concentrated runoff and minor regrading can reduce slopes.
Please note, synthetic liners are not considered structural lining when the final product
will be vegetated.
2. Each channel must be designed for an appropriate volume of runoff. Depending on the
location of the channel, maximum peak flow rates, depths and velocities will be applied
as the Stormwater Administrator deems appropriate.
For example, in a residential development with a channel located between or
within residential lots, the maximum design flow rate should not exceed 30 cfs,
with velocities under 5 fps and flow depths under 1 foot. Due to the number of
variables in channel design, each development will be reviewed independently.
The design professional should review the proposed channel locations and
purpose and provide a design to collect and convey stormwater runoff in a
manner to protect human health and welfare and to protect property.
3. Proposed channels should be designed at subcritical flow. Where this is not possible,
due to existing steep slopes, additional measures to prevent erosion should be provided.
For example, slopes should be reduced, peak runoff redistributed to be less concentrated
and/or erosion control matting proposed to ensure establishment of vegetation.
4. Proposed channels should be designed with a minimum slope of 0.5%.
5. Proposed channels should have a bottom width no greater than 8 feet wide.
6. Proposed channels should have side slopes no steeper than 3:1 (H:V).
7. Proposed channels should be constructed with 0.5’ of freeboard above the design storm
depth.
8. Drainage easements for channels located outside of the public Right Of Way should be in
accordance with Section 6 of this manual.

3.4.02 Submittal Requirements for Proposed Channels
The following information should be submitted for review at the time of Stormwater Management
Plan Permit application for all developments with proposed channels:
1. Drainage area maps for each channel. The control point for the drainage area to each
channel should be the most downstream point of the channel, or outlet point.
2. Peak flow calculations, documenting all variables and assumptions made, for the design
and check storm events.
3. Channel calculations, documenting the proposed channel dimensions and design flow
depth and velocity for both the design and check storm events.
4. Channel labeling with dimensions on the plan view and detail, as appropriate.
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3.5 Storm Sewer Design
Johnston County will review all proposed storm sewer located outside of existing and future NCDOT rightof-way. All proposed storm sewer located within a public ROW is the responsibility of the developer and
design professional to insure adequate design has been provided. The County will review all crossings of
existing streams, regardless of location in or outside of a public ROW.
Where storm sewer is required to convey stormwater runoff, the following design guidelines should be
utilized in Johnston County:
1. The minimum slope for proposed storm sewer is 0.2%. For pipe sizes 36” and higher, the
minimum slope is 0.15%.
2. The minimum pipe diameter allowed is 15”.
3. Minimum cover for all pipes located outside of areas regularly accepting vehicular traffic is
0.5 feet. Minimum cover for all pipes under roadways, parking lots, etc, where vehicular
traffic is proposed is 1.0 foot. Minimum cover is measured from the ground to the top of the
pipe.
4. At utility crossings, the minimum separation from storm sewer to water lines or sanitary sewer
lines is 1 foot. The distance is measured from outside of pipe to outside of pipe. If less than
12” is proposed, concrete encasement or a concrete cradle may be proposed, but a minimum
separation of 6” must be provided.
5. Drops in structures must be provided when there is a change in pipe size and/or a change in
alignment greater than 45 degrees.

3.5.01 Stream Crossing Guidelines
If a stream crossing is proposed for a development or construction activity, the following
guidelines should be utilized:
1. The crossing should be as perpendicular to the stream as possible. The crossing
should be located at a section where the stream width, riparian buffer and/or
wetlands are the shortest and where the crossing will have the smallest impact on the
existing drainage feature.
2. The culvert or bridge should be designed using the Storm frequency guidelines listed
in Section 3.3 above.
3. For the design storm, a minimum of 2 feet of freeboard should be provided below the
proposed pavement elevation. For the check storm, a minimum of 0.5 feet of
freeboard should be proposed.
4. All culverts and bridges should be designed to handle the full build-out of the
upstream drainage area. Existing zoning and maximum impervious area limits
should be utilized to determine maximum build out.
5. All culverts and bridges proposed for a stream crossing with a drainage area over
100 acres must provide a backwater analysis to document that there are no adverse
impacts up or downstream of the proposed crossing. Existing and proposed
calculations must be provided. Increases in flooding offsite are considered adverse if
the water surface elevation increases over 0.5 feet or if an existing structure is within
1 foot of the proposed water surface elevation.
6. All culverts must provide protection from scour at the downstream side of the
crossing.
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3.5.02 Submittal Requirements
1. Drainage area maps for each inlet and/or pipe should be provided.
2. Peak flow calculations for the design and check storm events should be provided.
3. Pipe inverts, sizes, length, slope and material should be provided on the plan and
profile view.
4. Design calculations should indicate full flow capacity and design velocity for each
pipe.
5. All inlets and pipes should be appropriately labeled on the plan view and the
calculations.

3.6 Cross Lot Drainage
For all proposed single family residential subdivisions, cross lot drainage must be addressed. If
stormwater runoff will drain across three or more lots, drainage facilities to capture and convey the runoff
must be proposed. The stormwater runoff must be directed into an existing or proposed drainage way
and must be kept away from proposed building pad locations.
For all other development, cross lot drainage must be kept to a minimum and will be addressed
specifically within each project as necessary.

3.7 Offsite Stormwater Impacts Analyses
Offsite Stormwater Impact Analyses are required where a development will create an increase in peak
runoff by 10% or more. The analyses are provided to document that upstream and/or downstream
properties will not be adversely affected by the development. Increases in stormwater runoff from
proposed developments can cause excessive erosion, flooding and other negative impacts to surrounding
properties. The development must be designed and constructed in such a manner as to minimize these
impacts.

3.7.01

Minimizing Offsite Stormwater Impacts

The following methods should be addressed in every development to minimize offsite impacts:
1.
2.
3.
4.
5.

Existing flow patterns should be maintained.
Multiple outflow points should be provided.
Stormwater runoff should be kept diffuse, with minimal concentration.
Discharge points should be directed into existing well-defined waterways.
The existing land use on properties downstream of the development should be
considered when locating discharge points.
6. Direct discharges onto adjacent properties, where only sheet flow previously existed
should be avoided.

3.7.02

Existing Facilities

When discharging into an existing drainage facility, the facility must be analyzed to determine if
the increase in peak runoff will create an adverse impact.
•
•
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For existing streams and ditches the analysis should focus on increases in velocity
and flooding within the stream.
For existing culverts the analysis should focus on increases in headwater and
flooding at the structure.
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Where the existing facility has a drainage area that is significantly larger than the drainage area
from the proposed development, no additional analysis is required. The point of insignificance is
reached when the development’s drainage area is 10% or less than the existing facilities drainage
area.

3.7.03

Submittal Requirements

The following information must be provided for all Offsite Stormwater Impact Analyses:
1. Predevelopment and postdevelopment drainage area maps to each existing
stormwater facility or each outlet point, as appropriate.
2. Predevelopment and postdevelopment peak flow calculations. The calculations
should indicate all assumptions made, including land use and condition and time of
concentration.
3. Calculations documenting the runoff coefficient or curve number used for both the
predevelopment and postdevelopment conditions. Please note, the existing
conditions of the watershed should be used for the predevelopment analysis and the
postdevelopment analysis should include changes to the existing condition from the
proposed development.
4. Calculations documenting the Time of Concentration utilized for both the
predevelopment and postdevelopment conditions.
5. Storm events analyzed should be based on the Design and Check Storms for
Development Table 3.3.01. At a minimum the 10- and 25-year storm events should
be provided for most offsite stormwater impact analyses.
6. Existing stormwater facility information.
a. For existing streams, channel characteristics such as slope, bottom width, side
slopes, stream depth and streambed condition should be provided.
b. For existing culverts, pipe material, size, inverts and pavement elevations should
be provided.
7. Predevelopment and postdevelopment hydraulic calculations for each stormwater
facility.
If increases in flooding are found that will flood roadways or cause existing channels to overtop
(where this didn’t occur in the predevelopment analysis), additional measures to reduce peak flow
rates may be required. In addition, if velocity increases are over 15%, additional measures to
reduce erosion or reduce peak flow rates may be required.
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Section 4 Nitrogen Reduction
As required by Neuse River Basin – Nutrient Sensitive Waters Management Strategy: Basin wide
Stormwater Requirements (15A NCAC 2B .0235), the Johnston County Stormwater Ordinance
requires new development to reduce nitrogen loading by installing BMPs, both structural and nonstructural, or by offset payments to the Ecosystem Enhancement Program (EEP). The nitrogen
loading limits for each development type, calculations for loading amounts, and method for
payments into the EEP are outlined in this Section.

4.1

The Nitrogen Cycle

Nitrogen is an essential nutrient for plants. However, plant-available nitrogen is scarce under
natural conditions. Most nitrogen exists as N2 gas in the atmosphere. The conversion of N2 to N
compounds and from N compounds back to N2 is called the nitrogen cycle. Figure 4.1.01 shows a
simplified nitrogen cycle in an undisturbed forest.
Figure 4.1.01 Nitrogen Cycle in an Undisturbed Forest

In an urban environment, impervious surfaces disconnect rainfall and shallow surface water.
Impervious surfaces cause runoff that would otherwise infiltrate into pervious areas to runoff into
storm drain systems and water bodies. Pollutants such as oils and nutrients are carried into water
bodies with runoff, and the hydrologic and natural nitrogen cycles are altered.
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Summarizing research conducted on nitrogen loading from urban areas:
1) The transport of atmospheric N from land to surface waters is a major contributor of
nitrogen to urban streams.
2) Reducing transport-related imperviousness in urban areas is likely to play an important role
in reducing the deposited nitrogen that moves from urban land to surface waters.
3) Minimizing the use of curb and gutter with storm sewer will also reduce the deposited
nitrogen that moves from urban land surfaces to surface waters.

4.2

Total Nitrogen Calculations

Every proposed development must provide calculations to determine the total proposed nitrogen
export from the site. The Total Nitrogen Export is based on proposed land use. Two methods are
available to calculate the Total Nitrogen Export as outlined below:
Method 1: For residential development where lots are shown but the actual footprint of buildings
and paved areas are not shown. This method estimates the total amount of impervious surfaces
expected within the development, based on lot size, house size and estimations for driveways and
other impervious areas.
Method 2: For residential and non-residential development showing the entire footprint of the
buildings and other impervious surfaces. Method 2 shall apply to Commercial/Industrial
subdivisions and site plans. This method is more accurate and simpler than Method 1.

Figure 4.2.01 Method 1 for Quantifying TN Export from Residential
Developments when Buildings and Driveway Footprints are not Shown
Step 1: Determine area for each type of land use and enter in Column 2.
Step 2: Total the areas for each type of land use and enter at the bottom of Column 2.
Step 3: Determine the TN export coefficient associated with right-of-way using Graph 1.
Step 4: Determine the TN export coefficient associated with lots using Graph 2.
Step 5: Multiply the areas in Column 2 by the TN export coefficients in Column 3 and
enter in Column 4.
Step 6: Total the TN exports for each type of land use and enter at the bottom of Column 4.
Step 7: Determine the export coefficient for site by dividing the total TN export from uses at
the bottom of Column 4 by the total area at the bottom of Column 2.

(1)
Type of Land Cover

(2)
Area (acres)

(3)
TN Export Coeff.
(lbs/ac/yr)

Permanently protected
undisturbed open space
(forest, un-mown meadow,
etc.)

0.6

Permanently protected
managed open space
(lawn, grass, landscaping,
etc.)
Right-of-way (read TN
export from Graph 1)
Lots (read TN export from
Graph 2)
TOTALS

1.2
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(4)
TN export from
use (lbs/yr)

-
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Graph 1: Total Nitrogen Export from Right-of-Way1

Graph 2: Total Nitrogen Export from Lots2

1

“Graph 1: Total Nitrogen Export from Right-of-Way” was taken from the Neuse River Basin: Model Stormwater Program for
Nitrogen Control.
2

“Graph 2: Total Nitrogen Export from Lots” was taken from the Neuse River Basin: Model Stormwater Program for
Nitrogen Control.
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When using Method 1 to calculate Total Nitrogen Export the following guidelines should be adhered
to when estimating the TN Export Coefficient from Graphs 1 and 2:
1. To determine the percentage of Right-of-Way that is pavement, the entire roadway
surface within the ROW should be used.
2. To determine the Number of Dwelling Units per Acre, only the land area within the
proposed single-family lots should be used. The area should also exclude all land that
is already utilized as undisturbed or managed permanently protected open space.

Figure 4.2.02: Method 2 for Quantifying TN Export from Residential / Nonresidential Developments When Footprints of all Impervious Surfaces Shown
Step 1: Determine area for each type of land use and enter in Column 2.
Step 2: Total the areas for each type of land use and enter at the bottom of column 2.
Step 3: Multiply the areas in Column 2 by the TN export coefficients in Column 3 and enter
in Column 4.
Step 4: Total the TN exports for each type of land use and enter at the bottom of Column 4.
Step 5: Determine the export coefficient for site by dividing the total TN export from uses at
the bottom of Column 4 by the total area at the bottom of Column 2.

(1)
Type of Land Cover

(2)
Area (acres)

(3)
TN Export Coeff.
(lbs/ac/yr)

Permanently protected
undisturbed open space
(forest, un-mown meadow,
etc.)

0.6

Permanently protected
managed open space
(lawn, grass, landscaping,
etc.)
Impervious surfaces
(roads, parking lots,
driveways, roofs, paved or
graveled storage areas,
graveled roads, etc.)
TOTALS

1.2

(4)
TN export from
use (lbs/yr)

21.2

-

4.3 Maximum Total Nitrogen Export Limits
For all new development, the maximum allowable nitrogen-loading rate shall be held to 3.6
lbs/ac/yr. For loading rates exceeding 3.6 lbs/ac/yr, developments have the following three options:
• BMPs can be installed to reduce the nitrogen-loading rate from the
Development to the allowable rate,
• A one-time payment (offset payment) can be paid into the Ecosystem Enhancement Fund,
or
• A combination of BMPs and a one-time offset payment.
The following Tables (Table 4.3.01 and Table 4.3.02) further breakdown how developments can
apply the options described above. Maximum buy down limits do apply and the guidelines are
based on whether or not the development is located within the Environmentally Sensitive Area.
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Table 4.3.01 Nitrogen Export Reduction Options for Developments Outside
the Environmentally Sensitive Area (ESA)
Residential

Other Development

If the computed export is less than 6.0
lbs/ac/yr, then the owner may either:

If the computed export is less than 10.0
lbs/ac/yr, then the owner may either:

1. Install BMPs to remove enough nitrogen to
bring the development’s total nitrogen
export down to 3.6 lbs/ac/yr.
2. Pay a one-time offset payment as
calculated below to bring the total nitrogen
export down to 3.6 lbs/ac/yr.
3. Do a combination of BMPs and offset
payment to achieve a total nitrogen export
of 3.6 lbs/ac/yr.

1. Install BMPs to remove enough nitrogen to
bring the development’s total nitrogen
export down to 3.6 lbs/ac/yr.
2. Pay a one-time offset payment as
calculated below to bring the total nitrogen
export down to 3.6 lbs/ac/yr.
3. Do a combination of BMPs and offset
payment to achieve a total nitrogen export
of 3.6 lbs/ac/yr.

If the computed export is greater than 6.0
lbs/ac/yr, then the owner must use on-site
BMPs to bring the development’s export down
to 6.0 lbs/ac/yr. Then the owner may use one
of the three options noted above to achieve the
reduction between 6.0 and 3.6 lbs/ac/yr

If the computed export is greater than 10.0
lbs/ac/yr, then the owner must use on-site
BMPs to bring the development’s export down
to 10.0 lbs/ac/yr. Then the owner may use one
of the three options noted above to achieve the
reduction between 10.0 and 3.6 lbs/ac/yr

Table 4.3.02 Nitrogen Export Reduction Options for Developments Inside the
Environmentally Sensitive Area (ESA)
Residential

Other Development

If the computed export is more than 3.6
lbs/ac/yr, then the owner must:

If the computed export is less than 8
lbs/ac/yr, then the owner may either:

1. Install BMPs to remove enough nitrogen to
bring the development down to 3.6
lbs/ac/yr.

1. Install BMPs to remove enough nitrogen to
bring the development’s total nitrogen
export down to 3.6 lbs/ac/yr.
2. Pay a one-time offset payment as
calculated below to bring the total nitrogen
export down to 3.6 lbs/ac/yr.
3. Do a combination of BMPs and offset
payment to achieve a total nitrogen export
of 3.6 lbs/ac/yr.

Note: As of May 1, 2005, no offset payments
are allowed for residential developments
located within the ESA.

If the computed export is greater than 8.0
lbs/ac/yr, then the owner must use on-site
BMPs to bring the development’s export down
to 8.0 lbs/ac/yr. Then the owner may use one
of the three options noted above to achieve the
reduction between 8.0 and 3.6 lbs/ac/yr
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4.4

Total Nitrogen Offset Payment Calculation

If developments choose the offset payment option to reduce the Total Nitrogen
Export from the site, where allowed, the nutrient offset payment fee is calculated by using the
following equation:
Nitrogen payment = [($28.35/lb)(# of lbs/ac/year)(# of Acres)(30 years)]
Where:
$28.35/lb =

# of lbs/ac/year =

# of Acres =

4.5

The cost of mitigation in dollars per pound of nitrogen mitigation.
This number is established by the North Carolina Ecosystem
Enhancement Nutrient Offset Program and may be periodically
adjusted.
The number of pounds of nitrogen exported or discharged per acre
each year for which mitigation is being requested.
The total development area in acres.

Total Nitrogen Calculation for Redevelopment

For proposed development that is utilizing an existing developed site area for expansion or
redevelopment, the following calculation method can be applied for determining the required Total
Nitrogen export level to be brought down, using either an offset payment or BMP’s.

1. The existing Total Nitrogen Export amount, as of 1995, is to be calculated as per
Method 2 listed in Section 4.2.

2. The existing TN export (in lbs/ac/yr) is multiplied by 70% (0.7).
3. If 70% of the existing TN export is greater than 3.6 lbs/ac/yr than this amount may
replace 3.6 lbs/ac/yr in the Maximum Total Nitrogen Export Limits, Section 4.3.
Please note, the maximum impervious area limits and attenuation requirements, as discussed in
Sections 2 & 3 still apply to redevelopment projects.
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4.6

BMP Reduction Credits

In October 2004, the NC Division of Water Quality published updated nutrient removal efficiencies
for BMPs as outlined below:

BMP Type

TN Removal Rate

Wet detention ponds
Constructed wetlands
Open channel practices
50’ Restored riparian buffer
w/level spreader
Vegetated filter strips with level
spreader
Bioretention
Sand Filters
Dry Detention
Proprietary BMPs

25%
40%
20%
30%

35%
35%
10%+
Varies

Other BMPs

Varies

20%

Appropriate Design
Standards
NC and MD Design Manuals
NC and MD Design Manuals
NC and MD Design Manuals
Neuse Riparian Buffer Rule (15A
NCAC 2B.0233)
NC and MD Design Manuals, Johnston
County Design Manual
NC and MD Design Manuals
NC and MD Design Manuals
Johnston County Design Manual
Per manufacturer subject to County
and State approval
Subject to County and State approval

+ Dry detention is considered primarily an adjunct practice that can provide volume attenuation to
help meet site attenuation requirements. The practice could be employed for this purpose
preceding a grassed swale or bioretention area, or preceding a level spreader above a vegetated
filter strip or riparian buffer. Available data indicate that it can provide only limited nutrient removal,
as reflected in the efficiency listed.
Additional research data may result in adjustment of these removal efficiencies in the future.
If more than one BMP is installed in series on a development, then the removal rates shall be
determined through serial rather than additive calculations. For example, If a wet detention pond
discharges through a riparian buffer, then the removal rate shall be estimated to be 47.5 percent
(The pond removes 25% and discharges 75% to the buffer. The buffer then removes 30% of the N
discharged from the pond. Which is 22.5%. The sum of 22.5% and 25% is 47.5%).
It has been found that pollutant removal effectiveness does not continue to increase when using the
same removal mechanism over and over. For any set of multiple BMPs placed in series, the
combined removal efficiency equation can use pollutant removal efficiency values from a maximum
of two BMPs with the same removal mechanism. Additional BMPs with the same removal
mechanism will not increase the removal efficiency, but they can contribute to volume control
capabilities.

4.7

Example Calculations

Example 1: Broome Estates S/D
Given:
•
•
•
•
•
•
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Residential subdivision outside the ESA
40.2 acres total, 66 lots, 5.3 acres in ROW with a 20’ pavement width
Expected impervious area = 20%, 8.04 Acres
Calculated impervious area exceeds impervious area limit of 15%, therefore owner must
participate in the land dedication program
Length of Timothy Branch = 1800’ x 50’ riparian buffer = 2.1 acres
Developed as 2 dwelling units per acre
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Detention required?
• Since imperviousness > 15%, detention is required.
Use Method 2
Land Use
Permanently protected,
undisturbed open space
(forest, existing riparian
buffers)
Permanently protected
managed open space
(lawns, landscaped areas)
Impervious surfaces (roofs,
roads, pavement, parking
areas, etc.)
Totals

Area, ac

TN Export
Coefficient,
lbs/ac/yr

TN Export,
lbs/yr

2.1

0.6

1.26

30.06

1.2

36.07

8.04

21.2

170.45

40.2

-

207.78

Total N export = 207.78 lbs/yr / 40.2 ac = 5.17 lbs/ac/yr
Requirements: If export < 6 lbs/ac/yr, can use BMPs or offset payment to reduce to 3.6 lbs/ac/yr.
Option 1: Offset payment and wet detention BMP
• Install wet pond, providing 25% reduction = 3.9 lbs/ac/yr
• Offset payment calculation:
(3.9 lbs/ac/yr – 3.6 lbs/ac/yr) = 0.3 lbs/ac/yr
0.3 lbs/ac/yr * 40.2 Ac = 12.06 lbs/yr (pounds of nitrogen for which mitigation is being
requested)
Payment = $28.35/lb * 30 years * (40.2 Acres) * (0.3 lbs/ac/yr) = $10,257.03
Option 2: Offset payment only
(5.17 lbs/ac/yr – 3.6 lbs/ac/yr) = 1.57 lbs/ac/yr
1.57 lbs/ac/yr * 40.2 Ac = 63.11 lbs/yr (pounds of nitrogen for which mitigation is being
requested)
Payment = $28.35/lb * 30 years * (40.2 Acres) * (1.57 lbs/ac/yr) = $53,678.46

Example 2: Chesson Acres
Given:
• Residential subdivision inside the ESA
• 101.96 developed acreage, 89 lots, ROW acreage = 6.58
• R30 zoning, assumed impervious area = 15% (15.3 Acres)
• Since the calculated impervious area exceeds the impervious area limit for the ESA (12%), the
owner must participate in the land dedication program
• 1100’ along Sunny Creek x 50’ riparian buffer = 1.3 acres
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Detention required?
• Imperviousness = 15%, therefore detention is required
Use Method 2
Land Use
Permanently protected,
undisturbed open space
(forest, existing riparian
buffers)
Permanently protected
managed open space
(lawns, landscaped areas)
Impervious surfaces
(roofs, roads, pavement,
parking areas, etc.)
Totals

Area, ac

TN Export
Coefficient, lbs/ac/yr

TN Export,
lbs/yr

1.3

0.6

0.78

85.36

1.2

102.43

15.3

21.2

324.36

101.96

-

427.57

Total N export = 427.57 lbs/yr  101.96 ac = 4.28 lbs/ac/yr
Requirements: If export > 3.6 lbs/ac/yr, must use BMPs to reduce to 3.6 lbs/ac/yr.
Option 1: Install wet pond for 25% nitrogen removal
Total N Export = 4.28 lbs/ac/yr – (4.28 lbs/ac/yr) (0.25) = 3.21 lbs/ac/yr
Option 2: Install vegetated filter strips with level spreaders for 20% nitrogen removal
Total N Export = 4.28 lbs/ac/yr – (4.28 lbs/ac/yr)(0.20) = 3.42 lbs/ac/yr

Example 3: Anderson Commons
Given:
• Commercial development outside the ESA
• 7.9 acres, 1 lot, no ROW
• Expected impervious area = 80% (6.32 Acres)
• The calculated impervious area exceeds impervious area limit of 60%, therefore owner must
participate in the land dedication program
• No riparian buffers
Detention required?
• Since imperviousness exceeds 15%, detention is required.
Use Method 2
Land Use
Permanently protected,
undisturbed open space
(forest, existing riparian
buffers)
Permanently protected
managed open space
(lawns, landscaped areas)
Impervious surfaces
(roofs, roads, pavement,
parking areas, etc.)
Totals
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Area, ac

TN Export
Coefficient, lbs/ac/yr

TN Export,
lbs/yr

0

0.6

0

1.58

1.2

1.9

6.32

21.2

134.0

7.9

-

563.47
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Total N export = 563.47 lbs/yr  7.9 ac. = 71.33 lbs/ac/yr
•
•

Nitrogen loading extremely high; redesign
Try 60% imperviousness

Method 2
Land Use
Permanently protected,
undisturbed open space
(forest, existing riparian
buffers)
Permanently protected
managed open space
(lawns, landscaped areas)
Impervious surfaces
(roofs, roads, pavement,
parking areas, etc.)
Totals

Area, ac

TN Export
Coefficient, lbs/ac/yr

TN Export,
lbs/yr

0

0.6

0

3.16

1.2

3.79

4.74

21.2

100.49

7.9

-

104.28

Total N export = 104.28 lbs/yr  7.9 ac. = 13.20 lbs/ac/yr
Option 1: Wet detention and offset payment
• Wet detention provides 25% reduction = 9.90 lbs/ac/yr
• Offset payment calculation:
(9.90 lbs/ac/yr – 3.6 lbs/ac/yr) = 6.30 lbs/ac/yr
6.30 lbs/ac/yr * 7.9 Ac = 49.77 lbs/yr (pounds of nitrogen for which mitigation is being
requested)
Payment = $28.35/lb * 30 years * (7.9 Acres) * (6.3 lbs/ac/yr) = $42,329.39
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5 Stormwater BMPs
This manual outlines some “typical” best management practices (BMPs) but by no means
identifies them all. BMPs can be structural (wet detention ponds, sand filters or bioretention) or
non-structural (reduced impervious area, natural area preservation or land dedication). They are
designed for water quality and/or water quantity control. All BMPs proposed for development
in Johnston County’s jurisdiction shall meet the minimum design requirements as
outlined in the NCDENR Division of Water Quality BMP Manual (as adopted July 2, 2007
including any updates).
The preferred method of meeting the development’s design requirements is that the consultant
design systems of BMPs that encompass a site’s specific needs, the requirements of the
Johnston County Stormwater Ordinance and Design Manual and the basic stormwater principles
noted below. The County encourages the development of innovative BMPs meeting the minimum
requirements outlined in Sections 3 and 4 of this manual and the NCDENR Division of Water
Quality BMP Manual.

5.1 BMP Nitrogen Removal Rates
The following chart outlines nutrient removal rates for typical BMPs. The removal rates are
median rates, based upon research performed in other areas. Please note that poor
installation, lack of maintenance or lack of repair can greatly affect a BMPs nutrient removal.
These reduction rates are to be used in the design of BMP systems to satisfy the nutrient
removal required and outlined in Section 4 of this Manual.
Table 5.1 Nitrogen Removal by BMP
BMP
Wet Pond
Constructed Wetlands
Vegetated Filters strips with
level spreaders
Open channel practices
(wet swales, dry swales)
Sand Filters
Bioretention
Dry Extended Detention Basin
Restored Riparian Buffer
Infiltration Devices
Permeable Pavement
Proprietary BMP

5.2

Median N
Removal
25%
40%
20%
20%
35%
35%
10%
30%
30%
0%
Varies

BMP Design

All BMPs must be designed in accordance with the NCDENR Division of Water Quality BMP
Manual (as adopted July 2, 2007 including any updates).
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5.3

Certifications, Inspection, and Maintenance

To verify that a BMP is designed appropriately, a Professional Engineer shall certify the design
when the Stormwater Management Plan is submitted.
To ensure that the BMP will be properly maintained, the County can require that a non-expiring
interest accruing capital reserve fund be established with Johnston County the named as
beneficiary in the event of default of inspection and maintenance requirements. The amount of
the fund shall be 25% of the original construction cost of the impoundment. Documentation of the
BMP(s) construction costs shall be provided before the Stormwater Management Plan can be
approved.
An engineer’s certification is also required after the BMP is installed to certify that it was installed
according to the design and approval. The installation certification shall be submitted to the
Stormwater Administrator and shall be accompanied by a site plan showing the locations of each
BMP installed and certified. If the project has multiple stages and multiple BMPs, please correlate
BMP certifications with the site plan.
An Inspection and Maintenance Agreement must be recorded in the Johnston County Register of
Deeds Office for each BMP constructed. See Appendix C for a sample Inspection and
Maintenance Agreement. The agreement should be edited to incorporate all necessary
maintenance items for the specific BMP constructed. Each BMP shall be inspected in
accordance with the NCDENR Division of Water Quality BMP Manual (Section 7.2.2). Inspection
records shall be provided to the Johnston County Department of Utilities on a yearly basis.
It shall be the developer’s/owner’s responsibility to secure the services of a Professional Engineer
for BMP design, installation certification, and inspection, as necessary.
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Section 6 Easements
Drainage easements are required for any development that creates public or private drainage
facilities. The responsibility for maintenance of drainage easements and any structures located within
the easements is the landowner, developer, property owners association or other person or
association as noted in the stormwater application. Johnston County is not responsible for
maintenance of any drainage easements or stormwater structures located within an easement. It is
the responsibility of the developer to clearly indicate who is responsible for maintenance of proposed
drainage facilities.
Drainage easements shall be provided for the following facilities outside of the NCDOT Right of Way:
•
•
•
•
•

All culverts.
All new or existing open channels or watercourses on or near the perimeter of the site or
development.
All new or existing storm drainage pipes and points of concentrated flow.
All attenuation facilities, including berms, primary and emergency spillways, etc.
Other locations deemed appropriate by the Stormwater Administrator.

Minimum easement widths shall be as follows:
Table 6.01 Minimum Easement Widths
Drainage Structure

Drainage Structure Size
0 to 72” diameter
>72” diameter
Multiple Culverts

Culverts:

Existing Open
Channels:

Culverts in deep fill (top of
pipe to surface >5 feet)
Open channels:<10 acres
contributing drainage area
10 to <25 acres
25 to <100 acres
>100 acres

BMP & Stormwater
Ponds (access):

Varies

Stormwater Pond:
(Wet and dry detention
facilities)
BMP’s & Level
Spreaders:

Varies

Proposed Open
Channels:

Varies
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Varies

Minimum Easement Width
20 feet
The diameter or width plus 20 ft.
The total width (measured from the
outside of the end culverts plus the
width specified for the pipe diameters
defined above)
Use the above widths plus 1.5 times
The depth of fill
20 feet
30 feet
50 feet
the floodway width or 50 feet
whichever is greater
12’ wide from public ROW to
facility, including inflow and outflow
points (e.g., pond forebay & outlet
structure)
20 feet around the high water
surface elevation in the pond (100year storm event)
Sufficient length and width must be
provided and surround each BMP
with an additional 5’ along the edge
of one side of the BMP for access
and maintenance.
20’ width for all swales accepting
roadway or parking lot runoff. 10’
width for swales accepting only
residential lot runoff.
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All drainage easements shall be recorded based on field surveys following construction, to
insure that drainage structures, channels, and watercourses are approximately centered, or
otherwise properly located within the easement. All drainage easements shall be designed
to tie into existing easements, road rights-of-way, existing natural watercourses, or other
appropriate locations. Before a final plat for a subdivision can be recorded, all easements shall be
clearly noted on the surveyed plat.
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Section 7 References and Resources
The following references were used in developing this guidance manual:
The North Carolina Erosion and Sediment Control Planning and Design
Manual, NCDENR Division of Land Resources, 1988.
Elements of Urban Stormwater Design, H. Rooney Malcom, North Carolina
State University, 1989.
“Stormwater Modules,” Tom Schueler, Urban Stormwater Management
Workshops, June 16-17, 1998.
“Stormwater Best Management Practices Manual,” NCDENR, Division of Water
Quality, July 2007.
2000 Maryland Stormwater Design Manual, Vols. I & II, draft, Maryland Dept
of the Environment, 2000.
“Urban Waterways: Designing Stormwater Wetlands for Small Watersheds”,
William F. Hunt and Barbara Doll, NCSU, 2000.
Resources for additional information on stormwater management and best
management practices:
The Center for Watershed Protection, 8391 Main St. Ellicott City, MD 21043
Phone (410) 461-8323, Fax (410) 461-8324.
The Prince Georges County Government, Dept. of Environmental Resources,
9400 Peppercorn Place, Largo, Maryland 29774, Phone (301) 883-5903.
NC Cooperative Extension Service, Agricultural Center, 806 North Street,
Smithfield, NC 27577, Phone (919) 989-5380.
NC Cooperative Extension Service (Wake County), 4001 E. Carya Dr.,
Raleigh, NC, 27610.
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Appendix A
Sample Stormwater Statements
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Sample Storm water Statement A
Subdivision Name:
Location:

Developer:

Consultant:

Phone:

Cornwallis Estates
Cornwallis Rd., SR 1525, 0.5 miles northwest of its intersection
with Hwy 42. Located within the Environmentally Sensitive
Overlay District; outside the Municipal Transition District
Johnston Co. Developers
204 South 2nd St.
Smithfield, NC 27577
Jane Smith
204 South 2nd St.
Smithfield, NC 27577
555-5555, Fax 555-0555

General Information
The total acreage within this subdivision is 33 acres. Approximately 2/3 of this site has
been farmed in the past. Present land use is open field. The rest of the site is mixed
hardwood forest. Wetland vegetation is associated with one of the two natural drainage
ways through the site. This drainage way is an intermittent stream. All necessary
permits from the Corp. of Engineers will be obtained for placing fill associated with the
road culvert in this area.
Impervious Area
Approximately 750 feet of new roadway is proposed with a right-of-way width of 50', 20'
of which will be paved. No curb and gutter will be installed. Zoning for this area is AR.
Lot sizes average 31,000 ft_. Minimum house size will be 1600 ft_. Based upon the
Stormwater Manual, the allowable impervious area for residential sites in the
Environmentally Sensitive Overlay District is 12% (without additional BMPs). 42 lots are
proposed within this subdivision. The expected imperviousness for this development is
approximately 11.7%.
Each lot:

2100 ft. - house plus garage
1500 ft. - storage building and concrete driveway
3600 ft.
41 lots x 3600 ft. = 147,600 ft. total impervious area

Roadway:

1000 ft x 21 ft. = 21,000 ft.

Total:

21,000 ft. + 147,600 ft. = 168,600 ft. or 3.9 ac total impervious
area by design

Allowable impervious area = 33 ac x 12% = 3.96 acres or 172,497.6 ft.
The expected impervious area is below the allowable impervious area of 12%.
Therefore, Land Dedication will not be required.
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Sample Stormwater Statement A (con’t)
Peak runoff reduction
This tract is part of 2 drainage areas: 32 acres and 10 acres. Since the total impervious
area is less than 15%, peak discharge attenuation is not required.
Nitrogen Loading Estimation
Use Method 2
(1)
Type of Land Cover
Permanently protected
undisturbed open space
(forest, un-mown meadow,
etc.)
Permanently protected
managed open space
(lawn, grass, landscaping,
etc.)
Impervious surfaces
(roads, parking lots,
driveways, roofs, paved or
graveled storage areas,
graveled roads, etc.
TOTAL

(2)
(Acres)
0.5

(3)
TN Export Coeff.
(lbs/ac/yr)
0.6

(4)
TN export from
use (lbs/yr)
0.3

28.6

1.2

34.32

3.9

21.2

82.68

33

-

117.3

Area

The total N-loading from the site is 117.3 lbs/yr 4 33 acres = 3.55 lbs/ac, less than the
3.6 lbs/ac limit; therefore, no nitrogen offset payment or water quality BMPs will be
required.
Existing drainage ways
There are two existing drainage ways through the subdivision draining to an unnamed
tributary of Swift Creek (see the attached USGS topographic map). The existing
drainage ways will be preserved with 50 foot undisturbed riparian buffers. The only
hardened drainage structures proposed are driveway pipes.
Downstream and upstream drainage structures
The total drainage area for the unnamed tributary to Swift Creek is approx. 90 acres.
This site comprises approximately 36% of that total drainage area (see the attached
USGS topographic map). A 48" culvert is located under Hwy 42 downstream from the
development. No structures or pipes are in the tributary upstream from the
development. The tributary and the downstream culvert will be evaluated for flooding
and property damage under post-development conditions. For the Stormwater
Management Plan, the culvert will be evaluated for the 10, 25 and 100-year storm
events. If post-development runoff from this development causes flooding at or
overtopping of the culvert, arrangements will be made to replace or improve the culvert
or drainage easements will be obtained.
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The unnamed tributary flows into Swift Creek. This development comprises less than
1% of the total drainage area to Swift Creek. Because of its relative size, it is believed
that this development will have an insignificant impact on the natural channel of and
drainage structures in or over Swift Creek downstream from this site.
Provide a copy of the USGS Quadrangle Map with the following identified:
1. Development boundaries
2. Downstream drainage structures
3. Drainage areas for the development
4. Drainage areas for downstream drainage structures
Provide a copy of the USDA-NRCS Soil Survey Map with the following identified:
1. Development boundaries
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Sample Stormwater Statement B
Subdivision Name:

Happy Trails

Location:

Cornwallis Road, 3400 ft south of it’s intersection with SR 1010
Located outside of the Environmentally Sensitive Overlay District
and inside the Municipal Transition District

Developer:

Johnston Co. Developers
204 South 2nd St.
Smithfield, NC 27577

Consultant:

Jane Smith
204 South 2nd St.
Smithfield, NC 27577

Phone:

555-5555, Fax 555-0555

General Information
The total acreage within this subdivision is 40.2 acres. The County will provide water
and sewer. Approximately 70% of this tract was planted in Bermuda hay, with the other
30% in mixed pines and hardwood trees. Riparian buffers will be maintained along
approximately 1800’ of Boys Branch and 2 tributaries within the tract, with approximately
6 acres of wetlands and riparian buffer. Roadways will cross the tributaries. All
necessary permits will be obtained from DWQ and the Corps of Engineers. This site is
not located within the Environmentally Sensitive Overlay District.
Impervious Area
Approximately 2600 ft of new roadway will be created, with a ROW width of 50’ and a
pavement width of 20’. Curb and gutter will be installed to direct runoff from the
roadways to drainage easements between lots. Sidewalks will be installed. Lot sizes
will average 12,000 ft2. The average house footprint will be 1600 ft2 and will have double
garages. 100 lots are proposed for this subdivision. The expected imperviousness is:
Lots:

2300 ft2
house and 2 car garage
1400 ft2
driveway, walkways, sidewalks, patios, etc.
3700 ft2 per lot

100 lots x 3700 ft2 per lot = 370,000 ft2 imperviousness in lots
Roadway:

2600 ft x 21 ft = 54,600 ft2

Total imperviousness = 370,000 ft2 + 54,600 ft2 = 424,600 ft2 or 9.75 ac total impervious
area by design (24% imperviousness)
Allowable imperviousness = 40.2 ac x 15% = 6.03 ac
Maximum imperviousness = 40.2 ac x 40% = 16.08 ac.
The designed impervious area will exceed the allowable but will not exceed the
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maximum.
The following requirements must be met:
1.
2.
3.
4.

Detention (since the impervious area exceeds 15%)
Downstream analysis (mandatory)
Nitrogen reduction (mandatory)
Land Dedication (since the impervious area exceeds 15%)

Peak runoff reduction
3 pocket ponds will be installed to attenuate the peak runoff from this subdivision.
Full details and design will be provided in the final stormwater management plan.
Level spreaders will be installed at the outlets of the pocket ponds prior to
discharging into the riparian buffers.
Downstream analysis
This tract drains into Boys Branch, which has a drainage area at the downstream
point of approximately 2 square miles. 2 tributaries to Boys Branch divide the
subdivision. As noted on the accompanying USGS quad map, drainage from this
site into the southwestern tributary will make up 40% of the total drainage area.
Drainage from this site to the northwestern tributary makes up 70% of the total
drainage area. Each tributary will be evaluated for the Stormwater Management
Plan for erosion, capacity and flooding. Since the drainage area from the subdivision
to Boys Branch will be less than 10% of the total drainage area and will have an
insignificant impact on the branch.
Nitrogen reduction estimate
(1)
Type of Land Cover
Permanently protected
undisturbed open space
(forest, un-mown meadow,
etc.)
Permanently protected
managed open space
(lawn, grass, landscaping,
etc.)
Impervious surfaces
(roads, parking lots,
driveways, roofs, paved or
graveled storage areas,
graveled roads, etc.
TOTAL

(2)
(Acres)
6

(3)
TN Export Coeff.
(lbs/ac/yr)
0.6

(4)
TN export from
use (lbs/yr)
3.6

24.4

1.2

29.28

9.8

21.2

207.76

40.2

-

240.64

Area

Total N Export - 240.64 lbs/yr 4 40.2 ac = 6.0 lbs/ac/yr
Requirements: Install BMPs or pay offset payment to reduce to 3.6 lbs/ac/yr
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•
•

Install pocket ponds designed for storm attenuation and WQv
o 6 lbs/ac/yr - 25% N-reduction = 4.5
Pay offset fee
o (4.5 lbs/ac/yr – 3.6 lbs/ac/yr) x $330 x 40.2 ac = $11,939.40

Land Dedication
Impervious area with no BMPs =
Imperviousness with land dedication =
Land dedication NOT MEETING WQPC =
Land dedication MEETING WQPC =

6.0 ac (15%)
9.75 ac (24%)
(9.75 ac – 6.0 ac) x 2.5 = 9.4 ac
(9.75 ac – 6.0 ac) x 1.5 = 5.63 ac

Land has not been identified at this time for the land dedication program. The
developers will work with the County to either identify the land or will pay the land
dedication program per acre payment of $10,000.00.
Provide a copy of the USGS Quadrangle Map with the following identified:
1. Development boundaries
2. Downstream drainage structures
3. Drainage areas for the development
4. Drainage areas for downstream drainage structures
Provide a copy of the USDA-NRCS Soil Survey Map with the following identified:
1. Development boundaries
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Appendix B
Stormwater Statement and Plan Checklists
Stormwater Permit Application
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Stormwater Management Statement Checklist
Every major subdivision, as defined in the Johnston County Development Ordinance,
disturbing more than one acre or with new or modified existing stormwater
appurtenances, approved after June 1998, shall submit a Stormwater Management
Statement. The Statement shall be a narrative with supporting documentation
addressing and including the following information:
Development name and location
Developer/Owner and Consultant contact information
Site description
Description of proposed development
A statement noting whether the site is located within the Environmentally
Sensitive Overlay District.
Impervious Area Calculation
Total Nitrogen Calculation and nitrogen reduction method, as appropriate.
A description of stormwater impacts the development will have on surrounding up
and downstream properties
A description of the proposed stormwater management system(s) and how the
facilities will comply with the Stormwater Management Ordinance
A vicinity map, USGS topographic map and Johnston County Soil Survey with
the development area indicated thereon
Preliminary subdivision plats that do not include a Stormwater Management Statement will
not be considered complete and may not be included on the Planning Board agenda.
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Stormwater Management Plan Review Checklist

Completed and signed Stormwater Permit application form and review fee
Development location, PIN and vicinity map
An overall map of the development
Impervious area calculations
Total Nitrogen Export Calculations
One complete set of development plans
One Stormwater Management Plan
Drainage area maps for all stormwater facilities
Offsite Stormwater Impact Analyses
Design calculations for stormwater facilities, including BMPs
Written Inspection and Maintenance agreements for all stormwater BMPs, to be
recorded after construction
A copy of the approval letter from NC DENR-Land Quality
Stormwater Management Statement, where required

Johnston County Department of Utilities
PO Box 2263
Smithfield, NC 27577
(919) 209-8333
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Stormwater Permit Application
Development/Site Name: ___________________________________________
Owner/Developer Name: ____________________________________________
Address: _________________________________________________________
Phone: ____________________

Contact Person:______________________

Fax: ______________________

No. of acres in development:____________

Type of
Fee
Fee
Development
Residential
0-10 acres*
$700.00
10+ acres*
$700.00 + $50.00 per acre*
(single family)
Other
$700.00 + $100.00 per
0-5 acres*
$700.00
5+ acres*
Development
acre*
*The review fee is based on total site acreage, rounded up to the nearest acre. All
checks should be made payable to Johnston County.
I hereby certify that all information contained within this Stormwater Management
application is accurate and complete to the best of my knowledge and conforms to
Johnston County’s Stormwater Management Ordinance and stormwater design criteria.
Johnston County has the right to inspect all stormwater facilities on this tract of land.
__________________________
Typed or Printed Name

_________________________
Signature of Owner/Developer

___________
Date

I assume responsibility for inspections, installation, maintenance and operation of all
stormwater facilities and Best Management Practices in accordance with the Stormwater
Management Plan enclosed and the Inspection and Maintenance Agreement, as
applicable.
__________________________
Typed or Printed Name

_________________________
Signature

____________
Date

Acting as an agent for: _____________________________
*Note: Responsibility for the continued operation and maintenance of the proposed
stormwater management facilities can be transferred from the developer to an individual
landowner or Home Owner's Association. A copy of a recorded document, indicating
who will be responsible for maintenance of all stormwater management facilities, must
be provided as a condition of the approved Stormwater Management Plan.
Send the completed application package to:
Stormwater Administrator, Johnston County Department of Utilities
P.O. Box 2263
Smithfield, North Carolina 27577
If you have any questions or need more information, contact the Stormwater Administrator
at 209-8333.
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Appendix C
Sample Maintenance and Inspection Agreement
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Inspection and Maintenance Agreement
Pond name or BMP Type: _________________________________________________
Owner: _________________________________________________________________
Location: _______________________________________________________________
_______________________________________________________________________
Monthly Inspection

□
□
□
□

A. Remove debris from primary and emergency spillways
B. Check groundcover for signs of erosion or failure
1. On embankment
2. In pond
C. Check draw down pipe for blockage
D. Inspect the embankment, primary spillway and underdrain for signs of seepage or
erosion
1. If seepage is found, note approximate flow rate, color of discharge, location
of slumps, wetness on slope, etc.
2. Draw a map of the structure noting any erosion, wetness, slumps, etc.

3-Month Inspection:

□

A. Remove debris

□

B. Check pipes for undercutting. Replace riprap and repair broken pipes.

□

C. Reseed grass swales, the channel between the forebay and permanent pool, and the
pond embankment.

6-Month Inspection:

□
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A. Remove accumulated sediment from the permanent pool, the forebay and the outlet of
the pond.
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12-Month Inspection:

□

A. Submit report to the Environmental Protection Administrator with the following
information:
•
•
•
•
•
•
•

•
•
•

Site map with specific BMP identified by number or letter
Owner name
Inspector name, Professional Engineer registration seal, signature and date
Weather at time of inspection
Most recent rain event date and approximate amount
BMP type
Specific information about the condition of the BMP (for example: vegetation sparse,
spillway blocked, cattails growing in wetland). Note signs of vandalism, repair needs,
cracked concrete, seepage, ponded water, dead vegetation, algal growth, and/or
debris in BMP.
Note any repairs needed or made
Provide at least two (2) pictures of the structure, showing the inflow area and the
outflow area

General maintenance

□
□

Mow the side slopes for the embankment and the ponded area (not including the shelf)
according to the growing season of the grass
Keep cattails from clogging the pond and spillways.

Special Maintenance Requirements:

□

List

I, ________________________, hereby acknowledge that I am the financially responsible party
for maintenance and inspection of this detention pond. I will perform the maintenance as outlined
above, to comply with the Johnston County Stormwater Management Ordinance and the
Stormwater Management permit received for this project. Furthermore, I attest that this Inspection
and Maintenance Agreement is on file with the Register of Deeds.

__________________________
Signature

________________
Date

I, ___________________________, a Notary Public for the state of _____________________,
County of ____________________, do hereby certify that ______________________ personally
appeared before me this day ______of _________________, 20___, and acknowledge the due
execution of the foregoing instrument. Witness my hand and official seal,

_____________________________________________________Seal
My commission expires __________________________________
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APPENDIX D
JOHNSTON COUNTY STORMWATER
MANAGEMENT ORDINANCE
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LAND DEVELOPMENT CODE
__________

ARTICLE VII. STORMWATER MANAGEMENT*

*Cross references: Utilities, ch. 24.
__________
Sec. 14-381. Purpose.
The purpose of this article is to establish minimum criteria to control and minimize
quantitative and qualitative impacts of stormwater runoff from development within the
county, a nutrient management program for new development in accordance with 15A
NCAC 2B .0235 Neuse River Basin - Nutrient Sensitive Waters Management Strategy:
Basinwide Stormwater Requirements and to establish regulations to provide additional
protection within the environmentally sensitive area district (ES). Further, prudent site
planning should include special consideration for the purposes of preserving natural
drainageways, maximizing infiltration, and slowing stormwater runoff from individual
sites en route to streams and rivers by use of effective runoff management, structural and
nonstructural best management practices, drainage structures, and stormwater facilities.
(Ord. of 7-10-2000, § 9.1; Ord. of 1-2-2001, § 9.1)
Sec. 14-382. Applicability.
The provisions of this article shall apply to all areas within the planning jurisdictional
limits of the county. The provisions of the environmentally sensitive area district shall
apply to those areas defined and established on the map entitled "Environmentally
Sensitive Areas of Johnston County, North Carolina."
(Ord. of 7-10-2000, § 9.2; Ord. of 1-2-2001, § 9.2)
Sec. 14-383. Exceptions to applicability.
The provisions of this article shall not apply to:
(1) Developers/property owners that can demonstrate that they have vested rights as of
the adoption date of the revised stormwater ordinance from which this article is derived
shall be exempt from the revised stormwater ordinance.
(2) Exemption from storm attenuation. Developments that meet one of the following
requirements shall be exempt from storm attenuation:
a. The increase in peak flow between pre- and post-development conditions does not
exceed ten percent; or
b. The proposed development meets all of the following criteria: overall impervious
surface is less than 15 percent outside the ES and 12 percent inside the ES, and the
pervious portions of the site are utilized to the extent practical to convey and control
stormwater runoff. Nutrient management and/or reduction shall still be required.
(Ord. of 7-10-2000, § 9.2.1; Ord. of 1-2-2001, § 9.2.1)
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Sec. 14-384. Definitions.
The following words, terms and phrases, when used in this article, shall have the
meanings ascribed to them in this section, except where the context clearly indicates a
different meaning:
Applicant means an owner or developer of a site who executes the stormwater permit
application pursuant to this article and is considered the applicant.
Best management practices (BMPs) means a wide range of practices that have been
demonstrated to effectively manage the quality and/or quantity of stormwater runoff and
which are compatible with the planned land use. BMPs can be structural (detention
ponds, wetlands, etc.) or nonstructural (reduced road pavement width, cluster
development, etc.).
Channel bank means the location of the upper edge of the active channel above which the
water spreads into the overbanks on either side of the channel or the elevation of the twoyear frequency storm. Where the channel bank is not well defined, the channel bank shall
be considered the edge of the waterline.
Design storm means the specific frequency and, if necessary, duration of the rainfall
event to be used in design to meet the criteria established in the stormwater design
manual.
Development means any of the following actions taken by a public or private individual
or entity:
(1) The division of a lot, tract or parcel of land into two or more lots, plots, sites, tracts,
parcels or other divisions by plat or deed; or
(2) Any land change, including, without limitation, clearing, tree removal, grubbing,
stripping, dredging, grading, excavating, transporting and filling of land.
Drainage structures include swales, channels, storm sewers, curb inlets, yard inlets,
culverts and other structures designed to convey stormwater.
Existing development means an individual nonresidential site with site plan approval by
the planning department or a nonresidential or residential subdivision with preliminary
subdivision approval from the planning board.
Illegal discharge means any unlawful disposal, placement, emptying, dumping, spillage,
leakage, pumping, pouring, or other discharge of any substance other than stormwater
into a stormwater conveyance system, the waters of the state or upon the land such that
the substance is likely to reach a stormwater conveyance system or waters of the state and
constitutes an illegal discharge.
Impervious surface means a surface composed of any material that impedes or prevents
natural infiltration of water into the soil. Gravel areas shall be considered impervious.
Land disturbance means removal of topsoil, grubbing, stump removal and/or grading.
Natural drainageway means an incised channel with a defined channel bed and banks
that are part of the natural topography. Construction channels such as drainage ditches
shall not be considered a natural drainageway unless the constructed channel was a
natural drainageway that has been relocated, widened, or otherwise improved.
New development means as follows:
(1) Any activity that disturbs more than one acre of land or creates more than 17,000
square feet of impervious surfaces for a single-family or duplex residential development,
recreational facility, or multifamily, institutional, commercial or industrial development;
and
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(2) New development shall not include mining, agricultural or forestry activities.
Riparian buffer means an area of trees, shrubs, or other forest vegetation, that is adjacent
to surface waters. For purposes of this article, surface water shall be present if the feature
is approximately shown on either the most recent version of the county soil survey report
prepared by the NRCS or the most recent version of the 1:24,000 scale (7.5 min.)
quadrangle topographic maps prepared by the United States Geological Survey. Riparian
buffers adjacent to surface waters that do not appear on either of the maps shall not be
subject to this article, except as noted in section 14-103.
Stormwater means flow resulting from and occurring after any form of precipitation.
Stormwater administrator means the person designated by the county manager to have
authority to review and approve stormwater permits and stormwater management plans.
The stormwater administrator shall also be responsible for inspecting development and
enforcing the provisions of this article.
Stormwater conveyance system or structure means any feature, natural or manmade, that
collects and transports stormwater, including, but not limited to, roadways with collection
systems, catch basins, manmade and natural channels, streams, pipes and culverts, and
any other structure or system designed to transport runoff.
Stormwater design manual means the manual of design, performance, and review criteria
adopted by the board of commissioners for the administration of the stormwater program.
Vegetative buffer means an area that has a dense ground cover of herbaceous or woody
species, which provides for diffusion and infiltration of runoff and filtering of pollutants.
Vested rights for stormwater shall be based upon the following criteria:
(1) Having an outstanding valid building permit in compliance with G.S. 153A-344.1
or G.S. 160A-385.1; or
(2) Having an approved site specific or phased development plan in compliance with
G.S. 153A-344.1 or G.S. 160A-385.1.
Projects that require a state permit, such as landfills, NPDES wastewater discharges, land
application or residuals and road construction activities, shall be considered to have
vested rights if a state permit was issued prior to the effective date of the adoption of the
revised stormwater ordinance from which this article is derived.
Water dependent structures means those structures that require the access or proximity
to, or sitting within surface waters to fulfill its basic purpose, such as boat ramps,
boathouses, docks, and bulkheads. Ancillary facilities such as restaurants, outlets for boat
supplies, parking lots, and commercial boat storage areas are not considered waterdependent structures.
(Ord. of 7-10-2000, § 9.3; Ord. of 1-2-2001, § 9.3)
Cross references: Definitions generally, § 1-2.
Sec. 14-385. Interpretation.
In interpreting and applying this article, the requirements are intended to be minimum
requirements, which are imposed and are to be conformed to, and are in addition to, and
not in lieu of, all other legal requirements. This section shall not be deemed to interfere
with or annul or otherwise affect in any manner whatsoever any ordinance, rule,
regulation, permit, or easement, covenant, or other agreement between parties; provided,
however, where this article imposes greater restrictions and controls with respect to
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stormwater management, the provisions of this article shall prevail. (Ord. of 1-2-2001, §
9.4)
Sec. 14-386. Enforcement.
(a) Violations. Whenever, by the provisions of this article, the performance of any act
is required, or the performance of any act is prohibited, or whenever any regulation or
limitation is imposed on the use of any land, or on the erection, alteration, or the use or
change of use of a structure, a failure to comply with such provisions shall constitute a
violation of this article. The owner, tenant, or occupant of any land or structure, or part
thereof, and any architect, engineer, builder, contractor, agent, or other person who
participates in, assists, directs, creates, or maintains any situation that is contrary to the
requirements of this article may be held responsible for the violation and be subject to the
penalties and remedies provided in this section. Failure to follow an approved stormwater
management plan or permit shall constitute a violation of this article and shall be subject
to the penalties and remedies provided in this article.
(b) Procedures upon discovery of violations. Procedures upon discovery of violations
of this article shall be as follows:
(1) Upon determination that any provision of this article is being violated, the
stormwater administrator shall deliver a written notice by personal service or by
registered or certified mail, return receipt requested, to the person responsible for such
violation, indicating the nature of the violation, ordering the action necessary to correct it
and outlining the timeframe for gaining compliance. Additional written notices may be
sent at the stormwater administrator's discretion.
(2) The final written notice, which may also be the initial notice, shall state the
enforcement action the county intends to take if the violation is not corrected, and shall
advise that the stormwater administrator's order may be appealed to the board of
adjustment as provided in article XI of this chapter.
In cases when delay would seriously threaten the effective enforcement of this article, or
pose a danger to the public health, safety, or general welfare, the stormwater
administrator may seek enforcement without prior written notice by invoking any of the
penalties or remedies contained in this section.
(c) Penalties and remedies. Penalties and remedies for a violation of this article shall
be as follows:
(1) Any violation of any provision of any section of this article shall constitute a
misdemeanor and shall subject the violator to a penalty of $500.00 and/or imprisonment
for not more than 30 days.
(2) Development that begins land disturbing activities prior to obtaining a stormwater
management permit shall also be subject to a one-time $1,000.00 penalty.
(3) Illegal discharge. Any designer, engineer, consultant, contractor or person that
allows, acts in concert, participates, directs or assists directly or indirectly in an illegal
discharge shall be subject to civil penalties as follows:
a. For first time offenders if the quantity of the discharge is equal to or less than five
gallons and consists of domestic or household products, such person shall be assessed a
civil penalty not to exceed $100.00 per violation or per day for any continuing violation.
If the quantity of the discharge is greater than five gallons or contains nondomestic
substances or if the person cannot provide clear and convincing evidence of the volume
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and nature of the substance discharged, such person shall be assessed a civil penalty not
to exceed $1,000.00 per violation or per day for any continuing violation.
b. For repeat offenders, the amount of the penalty shall be double the amount assessed
for the previous penalty, not to exceed $10,000.00 per violation or per day for any
continuing violation.
c. The county manager or his designee shall take the following into consideration when
determining the civil penalty amount:
1. The degree and extent of harm to the environment, public health, and property;
2. The cost of remedying the damage;
3. The willfulness of the violation;
4. The duration of the violation;
5. The violator's prior record in complying or failing to comply with this article; and
6. The amount of money saved by the violator by noncompliance.
If the offender fails to pay the penalty within ten days of receiving final written notice of
a violation, the county in a civil action may recover the penalty. A civil penalty may not
be appealed to the board of adjustment if the offender received a final written notice of
violation and did not appeal to the board of adjustment within 30 days. Each day that any
violation continues after receipt of the final written notice of such violation shall
constitute a separate violation and a separate offense for purposes of the penalties and
remedies specified in this section. In addition to the penalties and remedies of this
section, the county may institute any appropriate action or proceedings to prevent,
restrain, correct, or abate a violation of this article.
(Ord. of 1-2-2001, § 9.13)
Sec. 14-387. Drainage system.
Stormwater shall be conveyed from a development in an adequately designed drainage
system of natural drainageways, grass swales, storm sewers, culverts, inlets, and
channels. Drainage systems shall be designed, constructed, and maintained to encourage
natural infiltration, control velocity, control flooding, and extend the time of
concentration of stormwater runoff. The post-development runoff rate for the one-year
storm event shall be attenuated to the predevelopment runoff rate for the one-year storm.
The nitrogen loading contributed by new development shall be restricted to 3.6 pounds of
nitrogen per acre per year. Methodologies for determining nitrogen loading are outlined
in the stormwater design manual. A developer has the option of offsetting the nitrogen
loading from a development by paying into the state wetlands restoration program.
Procedures for offset payments are outlined in the stormwater design manual. When
using the offset payment, the total nitrogen loading from a development shall not exceed
six pounds per acre per year for residential development and ten pounds per acre per year
for nonresidential development.
(Ord. of 7-10-2000, § 9.5; Ord. of 1-2-2001, § 9.7)
Sec. 14-388. Stormwater permit.
(a) Except where provided elsewhere in this chapter, land disturbing activities shall not
commence without obtaining a stormwater permit pursuant to the provisions of this
article and the stormwater design manual. The stormwater permit application shall be
made by, or on behalf of, the owner or developer of the site for which the permit is

61

Revised 1/08

sought. The application shall be filed with the county on a form supplied by the county
and shall be accompanied with the information identified in the stormwater design
manual. A stormwater permit shall not be issued until the following conditions are met:
(1) Approval of the stormwater management plan by the stormwater administrator.
(2) Submission and approval of any required easements and impervious area
statements on a map to be recorded.
(3) Submission and approval of any required inspection and maintenance agreement
and/or escrow account or other legal instrument established to ensure long-term
maintenance of BMPs.
(4) Payment of all fees.
(b) If the development requires approval of an erosion and sediment control plan, the
stormwater permit will be conditional upon the owner receiving such erosion and
sediment control approval. The stormwater permit will be valid for one year from the
date of issuance or until significant changes in the development are made that change the
intent of the permit. The stormwater administrator shall determine significant changes. If
significant changes are made, the original stormwater permit shall not be valid, and a new
permit shall be required.
(Ord. of 7-10-2000, § 9.4; Ord. of 1-2-2001, § 9.5)
Sec. 14-389. Fees.
A list of fees associated with this article is available at the office of the clerk to the board
of commissioners in the county courthouse.
(Ord. of 1-2-2001, § 9.6)
Sec. 14-390. Stormwater management plans.
Stormwater management plans shall:
(1) Include drawings, maps, supporting calculations, specifications, and summaries as
outlined in the stormwater design manual.
(2) Demonstrate through accepted engineering practices described in the stormwater
design manual the impacts of the proposed development. Impacts of the proposed
development shall include:
a. Effects on existing upstream and/or downstream drainage systems and property;
b. Ability of the natural drainageway to handle additional stormwater runoff; and
c. Site-specific criteria supporting the analysis of any impacts noted in subsections
(2)a. and (2)b. of this section.
(3) Demonstrate through accepted engineering practices described in the stormwater
design manual that stormwater runoff is adequately conveyed through the development in
a drainage system designed to meet the criteria described in the stormwater design
manual.
(4) Demonstrate through accepted engineering practices described in the stormwater
design manual that stormwater facilities required to control the impacts of the
development are designed to meet the criteria described in the stormwater design manual.
(5) Demonstrate that the nitrogen loading from the new development does not exceed
the limits set forth in section 14-387.
(Ord. of 7-10-2000, § 9.5.1; Ord. of 1-2-2001, § 9.7.1)
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Sec. 14-391. Stormwater BMP inspection, maintenance and easement requirements.
(a) Maintenance agreement. A written inspection and maintenance agreement in a
form acceptable to the county attorney and executed by the applicant and the owner of
the BMP, if different than the applicant, shall be provided prior to receiving a stormwater
permit. The agreement shall:
(1) Bind the parties thereto and all subsequent owners, successors, and assigns to
maintenance and inspection of the system or structure.
(2) State that if the county directs the correction, repair, replacement, or maintenance
of the system or structure in writing and the actions are not satisfactorily performed
within a reasonable time (but not greater than 120 days), the county (or its contractors)
may, after reasonable notice, enter the land and perform all the necessary work and may
assess the owner of the facility with the cost of the work performed or the county can
seize all or part of the escrow or other fund set aside by the applicant for perpetual
maintenance. The owner served by the facility shall be jointly responsible to the county
for the maintenance of the facility and liable for any costs incurred by the county
pursuant to the agreement. All properties are jointly subject to the imposition of the liens
for such costs.
(3) The inspection and maintenance agreement shall be recorded in the register of
deeds at the expense of the applicant.
(b) Easements. Easements for stormwater BMPs shall include the area of the BMP,
area of ponded water, and enough area for access and maintenance. The easement shall
be recorded in the register of deeds at the expense of the applicant and shall be depicted
on the final plat or recorded map.
(Ord. of 7-10-2000, § 9.6; Ord. of 1-2-2001, § 9.8)
Sec. 14-392. Discharges and connections.
(a) Illegal discharge. No person shall cause or allow the discharge, disposal, pouring or
pumping directly or indirectly to any stormwater conveyance structure, stormwater
conveyance system, stream, lake, pond, wetland or other body of water, or upon the land
in proximity to the same, any fluid, solid or other substance (other than stormwater).
Prohibited substances include, but are not limited to oil, antifreeze, chemicals, animal
waste, paints, garbage and litter. Examples of illegal discharges are:
(1) Dumping of oil, antifreeze, paint or cleaning fluids.
(2) Untreated commercial carwash washwater.
(3) Industrial discharges.
(4) Contaminated foundation drains.
(5) Cooling waters, unless no chemicals are added and have a valid NPDES permit.
(6) Washwater from commercial and industrial activities.
(7) Chlorinated backwash and draining associated with swimming pools.
(8) Domestic wastewater.
(9) Septic system effluent.
(10) Washing machine discharges.
(b) Allowable discharges. Examples of allowed discharges under this article are:
(1) Water line flushing.
(2) Irrigation.
(3) Uncontaminated groundwater pumping.
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(4) Street wash water.
(5) Dechlorinated backwash and drainage associated with swimming pools.
(6) NPDES permitted discharges.
(c) Illegal connections. Connections to a stormwater conveyance system or structure
that allow the discharge of nonstormwater are unlawful. Prohibited connections include,
but are not limited to:
(1) Floor drains.
(2) Wastewater from washing machines or sanitary sewers.
(3) Wash water from commercial vehicle washing or steam cleaning.
(4) Wastewater from septic systems.
(d) Determination of connection. Upon determining that a connection to a stormwater
conveyance system:
(1) May result in the discharge of hazardous materials, may pose a threat to health and
safety, or is likely to result in immediate injury or harm to human or animal life, natural
resources, to real or personal property, or habitat; or
(2) Was made in violation of any applicable regulation or ordinance.
The stormwater administrator shall outline in a notice of violation, sent by certified mail,
the time in which the connection shall be removed. Failure to comply with the terms and
deadlines set in the notice of violation will constitute a violation of this article.
(Ord. of 1-2-2001, § 9.9)
Sec. 14-393. Riparian buffers.
Fifty-foot wide riparian buffers shall be maintained along both sides of a stream, river or
other waterbody as required by the Neuse River Basin: Nutrient Sensitive Waters
Management Strategy: Protection and Maintenance of Riparian Buffers, Section 3(a-b).
Riparian buffers shall be noted on the maps submitted for stormwater management plan
approval and shall be noted on the final recorded map. Determinations of exemptions (as
noted in 15A NCAC 2B.0233 Neuse River Basin: Nutrient Sensitive Waters Management
Strategy: Protection and Maintenance of Riparian Buffers, Section 3(a-b)) shall be made
by the NCDENR Division of Water Quality.
(Ord. of 7-10-2000, §§ 9.7, 9.8; Ord. of 1-2-2001, § 9.10)
Sec. 14-394. Right to enter.
Any county personnel, or contractors for the county, shall be permitted to enter upon
public or private property for the purposes of inspection, sampling, monitoring, testing or
otherwise verifying compliance. Should the county personnel, or contractor for the
county, be denied reasonable access to any property, the stormwater administrator shall
obtain an administrative search warrant. No person shall obstruct, hamper or interfere
with any such representative while carrying out his official duties.
(Ord. of 1-2-2001, § 9.11)
Sec. 14-395. Variances.
The board of adjustment shall consider all variance requests as set out in article XI of this
chapter.
(Ord. of 7-10-2000, § 9.10; Ord. of 1-2-2001, § 9.12)
Secs. 14-396--14-420. Reserved.
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APPENDIX E
Environmentally Sensitive Area Map
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Sec. 14-393. - Riparian buffer protection (for lands within the Neuse River Basin).
This section is adopted pursuant to the authority vested in Johnston County by the Session
Laws and the General Statutes of North Carolina, particularly G.S. 153A-121, 153A-140, ch.
153A, article 18, G.S. 160A-174, 160A-193, ch. 160A, article 19, and any special legislation
enacted by the General Assembly for Johnston County.
(a) Purpose and intent. The purposes of Johnston County in adopting the following section is
to protect and preserve existing riparian buffers throughout the Neuse River Watershed within
the county's jurisdiction as generally described in Rule 15A NCAC 02B .0233 (Neuse River
Basin: Nutrient Sensitive Waters Management Strategy: Protection and Maintenance of Existing
Riparian Buffers), in order to maintain their nutrient removal and stream protection functions.
Additionally this section will help protect the water supply uses of the Neuse River and of
designated water supplies throughout the Neuse River watershed.
Buffers adjacent to streams provide multiple environmental protection and resource
management benefits. Forested buffers enhance and protect the natural ecology of stream
systems, as well as water quality through bank stabilization, shading, and nutrient removal. They
also help to minimize flood damage in flood prone areas. Well-vegetated streamside riparian
areas help to remove nitrogen and prevent sediment and sediment-bound pollutants such as
phosphorous from reaching the streams.
(b) Title. This section shall be known as the Johnston County Riparian Buffer Protection
Ordinance [for Lands within the Neuse River Watershed].
(c) Jurisdiction. This section shall be applied to all land in the planning jurisdiction of
Johnston County that is located within the Neuse River Watershed.
(d) Applicability. This section applies to all landowners and other persons conducting
activities in the area described in subsection (c), with the exception of activities conducted under
the authority of the state, the United States, multiple jurisdictions, or local units of government,
and forest harvesting and agricultural activities. The Environmental Management Commission
shall administer the requirements of Rule 15A NCAC 02B .0233 and .0242 (Neuse River Basin:
Nutrient Sensitive Waters Management Strategy: Protection of Existing Riparian Buffers and
Mitigation Program for Protection and Maintenance of Existing Riparian Buffers, respectively)
for these activities. (e) Relation to other ordinances. The requirements of this section shall
supersede all locally implemented buffer requirements stated in Rules 15A NCAC 02B .0214
through .0216 as applied to WS-II, WS-III, and WS-IV waters in the Neuse River watershed. If
the provisions of this section otherwise conflict with the provisions of any other validly
enforceable ordinance(s) or laws, the most stringent provisions shall control. This section is not
intended to interfere with, abrogate, or annul any other ordinance, rule, regulation, or other
provision of law.
(f) Riparian area protection within the Neuse River Watershed.
(1) Buffers protected. The following minimum criteria shall be used for identifying
regulated buffers:
i. This section shall apply to 50-foot wide riparian buffers directly adjacent to surface
waters in the Neuse River Basin (intermittent streams, perennial streams, lakes, ponds, and

estuaries), excluding wetlands. The riparian buffers protected by this Rule shall be measured
pursuant to subsection (f)(4) of this Rule. For the purpose of this Rule, a surface water shall be
present if the feature is approximately shown on either the most recent version of the soil survey
map prepared by the Natural Resources Conservation Service of the United States Department of
Agriculture or the most recent version of the 1:24,000 scale (7.5 minute) quadrangle topographic
maps prepared by the United States Geologic Survey (USGS). Riparian buffers adjacent to
surface waters that do not appear on either of the maps shall not be subject to this Rule. Riparian
buffers adjacent to surface waters that appear on the maps shall be subject to this Rule unless one
of the following applies.
ii. Wetlands adjacent to surface waters or within 50 feet of surface waters shall be
considered as part of the riparian buffer but are regulated pursuant to Rules 15A NCAC 2B .0230
and .0231, Rules 15A NCAC 2H .0500, 15A NCAC 2H .1300, and Sections 401 and 404 of the
Federal Water Pollution Control Act.
iii. For the purpose of this section, a surface water shall be present if the feature is
approximately shown on only one of the following types of maps:
a. The most recent version of the soil survey map prepared by the Natural Resources
Conservation Service of the United States Department of Agriculture.
b. The most recent version of the 1:24,000 scale (7.5 minute) quadrangle topographic
maps prepared by the United States Geologic Survey (USGS).
iv. Where the specific origination point of a stream regulated under this Item is in
question, upon request of the NC Division of Water Resources or another party, Johnston County
shall make an on-site determination. A Johnston County representative who has successfully
completed the Division's Surface Water Identification Training Certification course, its
successor, or other equivalent training curriculum approved by the Division, shall establish that
point using the latest version of the Division publication, Identification Methods for the Origins
of Intermittent and Perennial Streams, available at
http://h2o.enr.state.nc.us/ncwetlands/documents/NC_Stream_ID_Manual.pdf or from the NC
Division of Water Resources - 401 & Buffer Permitting Unit, or its successor. Any disputes over
on-site determinations made according to this Item shall be referred to the Director of the
Division of Water Resources c/o the 401 & Buffer Permitting Unit, or its successor, in writing.
The director's determination is subject to review as provided in articles 3 and 4 of G.S. ch. 150B.
v. Riparian buffers protected by this section shall be measured pursuant to subsection
(f)(4) of this section.
vi. Parties subject to this section shall abide by all state rules and laws regarding waters of
the state including but not limited to Rules 15A NCAC 2B .0230 and .0231, Rules 15A NCAC
2H .0500, 15A NCAC 2H .1300, and Sections 401 and 404 of the Federal Water Pollution
Control Act.
vii. No new clearing, grading, or development shall take place nor shall any new building
permits be issued in violation of this section.
(2) Exemption based on on-site determination. When a landowner or other affected party,
including the Division, believes that the maps have inaccurately depicted surface waters, he or

she shall consult the environmental and stormwater manager. Upon request, a Johnston County
representative who has successfully completed the Division’s Surface Water Identification
Training Certification course, its successor, or other equivalent training curriculum approved by
the division, shall make an on-site determination. Any disputes over on-site determinations shall
be referred to the director of the Division of Water Resources c/o the 401 & Buffer Permitting
Unit, or its successor, in writing. A determination of the director as to the accuracy or
application of the maps is subject to review as provided in articles 3 and 4 of G.S. ch. 150B.
Surface waters that appear on the maps shall not be subject to these buffer requirements if a site
evaluation reveals any of the following cases:
i. Man-made ponds and lakes that are not part of a natural drainage way that is classified
in accordance with 15A NCAC 2B .0100, including ponds and lakes created for animal watering,
irrigation, or other agricultural uses. (A pond or lake is part of a natural drainage way when it is
fed by an intermittent or perennial stream or when it has a direct discharge point to an
intermittent or perennial stream.)
ii. Ephemeral streams.
iii. The absence on the ground of a corresponding intermittent or perennial stream, lake,
reservoir, or pond.
iv. Ditches or other man-made water conveyances, other than modified natural streams.
(3) Exemption when existing uses are present and ongoing. This section shall not apply to
portions of the riparian buffer where a use is existing and ongoing according to the following:
i. It existed prior to July 22, 1997, the effective date of the Neuse Rule and has continued
to exist since that time. Existing uses shall include agriculture, buildings, industrial facilities,
commercial areas, transportation facilities, maintained lawns, utility lines and on-site sanitary
sewage systems, any of which involve either specific, periodic management of vegetation or
displacement of vegetation by structures or regular activity. Only the portion of the riparian
buffer occupied by the footprint of the existing use is exempt from this section. Change of
ownership through purchase or inheritance is not a change of use. Activities necessary to
maintain uses are allowed provided that the site remains similarly vegetated, no impervious
surface is added within 50 feet of the surface water where it did not previously exist as of July
22, 1997, and existing diffuse flow is maintained. Grading and revegetating Zone Two is
allowed provided that the health of the vegetation in Zone One is not compromised, the ground is
stabilized and existing diffuse flow is maintained.
ii. At the time an existing use is proposed to be converted to another use, this Rule shall
apply. An existing use shall be considered to be converted to another use if any of the following
applies:
a. Impervious surface is added to the riparian buffer in locations where it did not exist
previously.
b. An agricultural operation within the riparian buffer is converted to a non-agricultural
use.
c. A lawn within the riparian buffer ceases to be maintained.

(4) Zones of the riparian buffer. The protected riparian buffer shall have two zones as
follows:
i. Zone One shall consist of a vegetated area that is undisturbed except for uses provided
for in the Table of Uses, subsection (g)(2) of this section. The location of Zone One shall be as
follows:
a. For intermittent and perennial streams, Zone One shall begin at the most landward
limit of the top of bank or the rooted herbaceous vegetation and extend landward a distance of 30
feet on all sides of the surface water, measured horizontally on a line perpendicular to the surface
water.
b. For ponds, lakes and reservoirs located within a natural drainage way, Zone One shall
begin at the most landward limit of the normal water level or rooted herbaceous vegetation and
extend landward a distance of 30 feet, measured horizontally on a line perpendicular to a vertical
line marking the normal water level.
ii. Zone Two shall consist of a stable, vegetated area that is undisturbed except for uses
provided for in the Table of Uses, subsection 8.(B) of this section. Grading and revegetating in
Zone Two is allowed provided that the health of the vegetation in Zone One is not compromised.
Zone Two shall begin at the outer edge of Zone One and extend landward 20 feet as measured
horizontally on a line perpendicular to the surface water. The combined width of Zones One and
Two shall be 50 feet on all sides of the surface water.
(5) Diffuse flow requirements. Diffuse flow of runoff shall be maintained in the riparian
buffer by dispersing concentrated flow prior to its entry into the buffer and reestablishing
vegetation as follows:
i. Concentrated runoff from new ditches or man-made conveyances shall be converted to
diffuse flow at non-erosive velocities before the runoff enters Zone Two of the riparian buffer;
ii. Periodic corrective action to restore diffuse flow shall be taken as necessary and shall
be designed to impede the formation of erosion gullies; and
iii. As set out in subsections (f)(4) and (g)(2) of this section, Zones of the riparian buffer
and Table of Uses respectively, no new stormwater conveyances are allowed through the buffers
except for those specified in the Table of Uses, subsection (g)(2) of this section, addressing
stormwater management ponds, drainage ditches, roadside ditches, and stormwater conveyances.
(g) Potential uses and associated requirements.
(1) Approval for new development. Johnston County shall issue an approval for new
development only if the development application proposes to avoid impacts to riparian buffers
defined in subsection (f)(1) of this section, or where the application proposes to impact such
buffers, it demonstrates that the applicant has done the following, as applicable:
i. Determined the activity is exempt from requirements of this section;

ii. Received an Authorization Certificate from Johnston County pursuant to subsection
(h)(1) of this section;
iii. For uses designated as Allowable with Mitigation in the Table of Uses in subsection
(g)(2), received approval of mitigation plan pursuant to subsection (h)(3) of this section; and
iv. Received a variance pursuant to subsection (h)(2).
(2) Table of Uses. The following chart sets out potential new uses within the buffer, or
outside the buffer with impacts on the buffer, and categorizes them as exempt, allowable, or
allowable with mitigation. All uses not categorized as exempt, allowable, or allowable with
mitigation are considered prohibited and may not proceed within the riparian buffer or outside
the buffer if the use would impact the buffer, unless a variance is granted pursuant to subsection
(h)(2) of this section, Variances. The requirements for each category are given in subsection
(g)(3) of this section following the Table of Uses.

Use

Exempt*

Allowable*

Allowable
with
Mitigation*

Airport facilities:
• Airport facilities that impact equal to or less than 150 linear
feet or one-third of an acre of riparian buffer

X

• Airport facilities that impact greater than 150 linear feet or
one-third of an acre of riparian buffer
Archaeological activities

X
X

Bridges

X

Dam maintenance activities:
• Dam maintenance activities that do not cause additional buffer
disturbance beyond the footprint of the existing dam or those
covered under the U.S. Army Corps of Engineers Nationwide
Permit No. 3
• Dam maintenance activities that do cause additional buffer
disturbance beyond the footprint of the existing dam or those
not covered under the U.S. Army Corps of Engineers
Nationwide Permit No. 3
Drainage ditches, roadside ditches and stormwater conveyances
through riparian buffers:

X

X

• New stormwater flows to existing drainage ditches, roadside
ditches, and stormwater conveyances provided flows do not
alter or result in the need to alter the conveyance and are
managed to minimize the sediment, nutrients and other
pollution that convey to waterbodies.

X

• New drainage ditches, roadside ditches and stormwater
outfalls provided that a stormwater management facility is
installed to control nitrogen and attenuate flow before the
conveyance discharges through the riparian buffer.
Drainage of a pond in a natural drainage way provided that a
new riparian buffer that meets the requirements of (f)(4) and
(f)(5) of this section is established adjacent to the new channel

X

X

Driveway crossings of streams and other surface waters subject
to this section:
• Driveway crossings on single family residential lots that
disturb equal to or less than 25 linear feet or 2,500 square feet
of riparian buffer

X

• Driveway crossings on single family residential lots that
disturb greater than 25 linear feet or 2,500 square feet of
riparian buffer

X

• In a subdivision that cumulatively disturb equal to or less than
150 linear feet or one-third of an acre of riparian buffer

X

• In a subdivision that cumulatively disturb greater than 150
linear feet or one-third of an acre of riparian buffer

X

Fences:
• Fences provided that disturbance is minimized and installation
does not result in removal of trees as defined in this section

X

Forest Harvesting – See Section (4) of this Ordinance
Fertilizer application: one-time application to establish
vegetation

X

Grading and revegetation in Zone Two provided that diffuse
flow and the health of existing vegetation in Zone One is not
compromised and disturbed areas are stabilized until they are
revegetated.

X

Greenway / hiking trails designed, constructed and maintained
to maximize nutrient removal and erosion protection, minimize
adverse effects on aquatic life and habitat, and protect water
quality to the maximum extent practical.
Historic preservation

X

X

Maintenance access on modified natural streams: a grassed
travel way on one side of the water body when less impacting
alternatives are not practical. The width and specifications of
the travel way shall be only that needed for equipment access
and operation. The travel way shall be located to maximize
stream shading.

X

Mining activities:
• Mining activities that are covered by the Mining Act provided
that new riparian buffers that meet the requirements of
subsections (f)(4) and (f)(5) of this section are established
adjacent to the relocated channels

X

• Mining activities that are not covered by the Mining Act OR
where new riparian buffers that meet the requirements of
subsections (f)(4) and (f)(5) of this section are not established
adjacent to the relocated channels
• Wastewater or mining dewatering wells with approved
NPDES permit

X

X

Playground equipment:
• Playground equipment on single family lots provided that
installation and use does not result in removal of vegetation

X

• Playground equipment installed on lands other than singlefamily lots or that requires removal of vegetation

X

Ponds created by impounding streams and not used as
stormwater BMPs:
• New ponds provided that a riparian buffer that meets the
requirements of subsections (f)(4) and (f)(5) of this section is
established adjacent to the pond

X

• New ponds where a riparian buffer that meets the
requirements of subsections (f)(4) and (f)(5) of this section is
NOT established adjacent to the pond

X

Protection of existing structures, facilities and stream banks
when this requires additional disturbance of the riparian buffer
or the stream channel

X

Railroad impacts other than crossings of streams and other
surface waters subject to this section.

X

Railroad crossings of streams and other surface waters subject
to this section:
• Railroad crossings that impact equal to or less than 40 linear
feet of riparian buffer

X

• Railroad crossings that impact greater than 40 linear feet but
equal to or less than 150 linear feet or one-third of an acre of
riparian buffer

X

• Railroad crossings that impact greater than 150 linear feet or
one-third of an acre of riparian buffer
Removal of previous fill or debris provided that diffuse flow is
maintained and vegetation is restored

X

X

Road impacts other than crossings of streams and other surface
waters subject to this section

X

Road crossings of streams and other surface waters subject to
this section:
• Road crossings that impact equal to or less than 40 linear feet
of riparian buffer

X

• Road crossings that impact greater than 40 linear feet but
equal to or less than 150 linear feet or one-third of an acre of
riparian buffer

X

• Road crossings that impact greater than 150 linear feet or onethird of an acre of riparian buffer

X

Stormwater BMPs:
• Wet detention, bioretention, and constructed wetlands in Zone
Two if diffuse flow of discharge is provided into Zone One

X

• Wet detention, bioretention, and constructed wetlands in Zone
One
Scientific studies and stream gauging

X
X

Streambank or shoreline stabilization

X

Temporary roads, provided that the disturbed area is restored to
pre-construction topographic and hydrologic conditions
immediately after construction is complete and replanted
immediately with comparable vegetation, except that tree
planting may occur during the dormant season. A one-time
application of fertilizer may be used to establish vegetation: At
the end of five years the restored buffer shall comply with the
restoration criteria in subsection (h)(3)(vii) of this section:
• Less than or equal to 2,500 square feet of buffer disturbance

X

• Greater than 2,500 square feet of buffer disturbance

X

• Associated with culvert installation or bridge construction or

X

replacement.
Temporary sediment and erosion control devices, provided that
the disturbed area is restored to pre-construction topographic
and hydrologic conditions immediately after construction is
complete and replanted immediately with comparable
vegetation, except that tree planting may occur during the
dormant season. A one-time application of fertilizer may be
used to establish vegetation. At the end of five years the
restored buffer shall comply with the restoration criteria in
subsection (h)(3)(vii) of this section:
• In Zone Two provided ground cover is established within
timeframes required by the Sedimentation and Erosion Control
Act, vegetation in Zone One is not compromised, and runoff is
released as diffuse flow in accordance with subsection (f)(5) of
this section.

X

• In Zones one and two to control impacts associated with uses
approved by Johnston County or that have received a variance,
provided that sediment and erosion control for upland areas is
addressed, to the maximum extent practical, outside the buffer.
• In-stream temporary erosion and sediment control measures
for work within a stream channel that is authorized under
Sections 401 and 404 of the Federal Water Pollution Control
Act.

X

X

• In-stream temporary erosion and sediment control measures
for work within a stream channel.

X

Utility, electric, aerial, perpendicular crossings of streams and
other surface waters subject to this section2,3,5:
• Disturb equal to or less than 150 linear feet of riparian buffer

X

• Disturb greater than 150 linear feet of riparian buffer

X

Utility, electric, aerial, other than perpendicular crossings5:
• Impacts in Zone Two

X

• Impacts in Zone One2,3

X

Utility, electric, underground, perpendicular crossings3,4,5:
• Disturb less than or equal to 40 linear feet of riparian buffer

X

• Disturb greater than 40 linear feet of riparian buffer

X

Utility, electric, underground, other than perpendicular
crossings4:
• Impacts in Zone Two

X

• Impacts in Zone One1

X

Utility, non-electric, perpendicular crossings of streams and
other surface waters subject to this section3,5:
• Disturb equal to or less than 40 linear feet of riparian buffer
with a maintenance corridor equal to or less than 10 feet in
width

X

• Disturb equal to or less than 40 linear feet of riparian buffer
with a maintenance corridor greater than 10 feet in width

X

• Disturb greater than 40 linear feet but equal to or less than 150
linear feet of riparian buffer with a maintenance corridor equal
to or less than 10 feet in width

X

• Disturb greater than 40 linear feet but equal to or less than 150
linear feet of riparian buffer with a maintenance corridor greater
than 10 feet in width

X

• Disturb greater than 150 linear feet of riparian buffer

X

Utility, non-electric, other than perpendicular crossings4.5:
• Impacts in Zone Two

X

• Impacts in Zone One1

X

Vegetation management:
• Emergency fire control measures provided that topography is
restored

X

• Mowing or harvesting of plant products in Zone Two

X

• Planting vegetation to enhance the riparian buffer

X

• Pruning forest vegetation provided that the health and function
of the forest vegetation is not compromised

X

• Removal of individual trees that are in danger of causing
damage to dwellings, other structures or human life.

X

• Removal of poison ivy

X

• Removal of invasive exotic vegetation as defined in: Smith,
Cherri L. 1998. Exotic Plant Guidelines. Dept. of Environment
and Natural Resources. Division of Parks and Recreation.
Raleigh, NC. Guideline #30

X

• Vehicular access roads leading to water-dependent structures
as defined in 15A NCAC 02B .0202, provided they do not cross
the surface water and have minimum practicable width not
exceeding ten feet.

X

• Water dependent structures as defined in 15A NCAC 02B
.0202 where installation and use result in disturbance to riparian
buffers.

X

Water supply reservoirs:
• New reservoirs where a riparian buffer that meets the
requirements of subsections (f)(4) and (f)(5) of this section is
established adjacent to the reservoir

X

• New reservoirs where a riparian buffer that meets the
requirements of subsections (f)(4) and (f)(5) of this section is
not established adjacent to the reservoir

1

•
•
•
•
•
•
•

X

Water wells

X

Wetland restoration

X

Provided that:
No heavy equipment is used in Zone One.
Vegetation in undisturbed portions of the buffer is not compromised.
Felled trees are removed by chain.
No permanent felling of trees occurs in protected buffers or streams.
Stumps are removed only by grinding.
At the completion of the project the disturbed area is stabilized with native vegetation.
Zones one and two meet the requirements of subsections (f)(4) and (f)(5)

2

Provided that, in Zone One, all of the following BMPs for overhead utility lines are used. If all of these BMPs
are not used, then the overhead utility lines shall require a no practical alternative evaluation by Johnston County
as defined in subsection (h)(1).
• A minimum zone of 10 feet wide immediately adjacent to the water body shall be managed such that only
vegetation that poses a hazard or has the potential to grow tall enough to interfere with the line is removed.
• Woody vegetation shall be cleared by hand. No land grubbing or grading is allowed.
• Vegetative root systems shall be left intact to maintain the integrity of the soil. Stumps shall remain where
trees are cut.
• Riprap shall not be used unless it is necessary to stabilize a tower.
• No fertilizer shall be used other than a one-time application to re-establish vegetation.
• Construction activities shall minimize the removal of woody vegetation, the extent of the disturbed area, and
the time in which areas remain in a disturbed state.
• Active measures shall be taken after construction and during routine maintenance to ensure diffuse flow of
stormwater through the buffer.
• In wetlands, mats shall be utilized to minimize soil disturbance.
3

Provided that poles or aerial infrastructure shall not be installed within 10 feet of a water body unless Johnston
County completes a no practical alternative evaluation as defined in subsection (h)(1).
4

Provided that, in Zone One, all of the following BMPs for underground utility lines are used. If all of these
BMPs are not used, then the underground utility line shall require a no practical alternative evaluation by
Johnston County, as defined in subsection (h)(1).
• Woody vegetation shall be cleared by hand. No land grubbing or grading is allowed.
• Vegetative root systems shall be left intact to maintain the integrity of the soil. Stumps shall remain, except
in the trench where trees are cut.
• Underground cables shall be installed by vibratory plow or trenching.
• The trench shall be backfilled with the excavated soil material immediately following cable installation.

• No fertilizer shall be used other than a one-time application to re-establish vegetation.
• Construction activities shall minimize the removal of woody vegetation, the extent of the disturbed area, and
the time in which areas remain in a disturbed state.
• Measures shall be taken upon completion of construction and during routine maintenance to ensure diffuse
flow of stormwater through the buffer.
• In wetlands, mats shall be utilized to minimize soil disturbance.
5

Perpendicular crossings are those that intersect the surface water at an angle between 75 degrees and 105
degrees.

(3) Requirements for categories of uses. Uses designated in subsection (g)(2) of this section
as exempt, allowable, and allowable with mitigation within a riparian buffer shall have the
following requirements:
i. Exempt. Uses designated as exempt are permissible without authorization by Johnston
County provided that they adhere to the limitations of the activity as defined in subsection (g)(2)
of this section, the Table of Uses. Exempt uses shall be designed, constructed and maintained to
minimize soil disturbance and to provide the maximum water quality protection practicable,
including construction, monitoring, and maintenance activities. In addition, exempt uses shall
meet the requirements listed in subsection (f)(5) of this section.
ii. Allowable. Uses designated as allowable may proceed provided that there are no
practical alternatives to the requested use pursuant to subsection (h)(1) of this section. This
includes construction, monitoring, and maintenance activities. These uses require written
authorization from the Johnston County environmental and stormwater manager.
iii. Allowable with mitigation. Uses designated as allowable with mitigation may proceed
provided that there are no practical alternatives to the requested use pursuant to subsection (h)(1)
of this section and an appropriate mitigation strategy has been approved pursuant to subsection
(h)(3). These uses require written authorization from the Johnston County environmental and
stormwater manager.
iv. Uses that are not listed may not proceed within the riparian buffer unless a variance is
granted pursuant to subsection (h)(2) of this section. Mitigation may be required as one
condition of a variance approval.
(h) Permits procedures, requirements, and approvals.
(1) Determination of no practical alternatives / request for authorization certificate.
i. Persons who wish to undertake uses designated as allowable or allowable with
mitigation shall submit a request for a "no practical alternatives" determination to Johnston
County. The applicant shall certify that the project meets all the following criteria for finding
"no practical alternatives":
a. The basic project purpose cannot be practically accomplished in a manner that would
better minimize disturbance, preserve aquatic life and habitat, and protect water quality;
b. The use cannot practically be reduced in size or density, reconfigured or redesigned to
better minimize disturbance, preserve aquatic life and habitat, and protect water quality; and

c. Best management practices shall be used if necessary to minimize disturbance,
preserve aquatic life and habitat, and protect water quality.
ii. The applicant shall also submit at least the following information in support of their
assertion of "no practical alternatives":
a. The name, address and phone number of the applicant;
b. The nature of the activity to be conducted by the applicant;
c. The location of the activity, including the jurisdiction;
d. A map of sufficient detail to accurately delineate the boundaries of the land to be
utilized in carrying out the activity, the location and dimensions of any disturbance in riparian
buffers associated with the activity, and the extent of riparian buffers on the land;
e. An explanation of why this plan for the activity cannot be practically accomplished,
reduced or reconfigured to better minimize disturbance to the riparian buffer, preserve aquatic
life and habitat and protect water quality; and
f. Plans for any best management practices proposed to be used to control the impacts
associated with the activity.
iii. Within 60 days of a submission that addresses subsection (h)(1)(ii), Johnston County
shall review the entire project and make a finding of fact as to whether the criteria in subsection
(h)(1)(i) of this section have been met. A finding of "no practical alternatives" shall result in
issuance of an Authorization Certificate. Failure to act within 60 days shall be construed as a
finding of "no practical alternatives" and an Authorization Certificate shall be issued to the
applicant unless one of the following occurs:
a. The applicant agrees, in writing, to a longer period;
b. Johnston County determines that the applicant has failed to furnish requested
information necessary for the county decision;
c. The final decision is to be made pursuant to a public hearing; or
d. The applicant refuses access to its records or premises for the purpose of gathering
information necessary to Johnston County's decision.
iv. Johnston County may attach conditions to the Authorization Certificate that support
the purpose, spirit and intent of this section.
v. Any appeals of determinations regarding Authorization Certificates shall be referred to
the Director of the Division of Water Resources, c/o the 401 & Buffer Permitting Unit, or its
successor. The director's decision is subject to review as provided in G.S. ch. 150B, art. 3 and 4.
(2) Variances.
i. Requirements for variances. Persons who wish to undertake uses not listed in the Table
of Uses may pursue a variance. Johnston County may grant minor variances. For major
variances, Johnston County shall prepare preliminary findings and submit them to the

Environmental Management Commission for approval. The variance request procedure shall be
as follows:
a. For any variance request, the Johnston County environmental and stormwater
manager shall make a finding of fact as to whether there are practical difficulties or unnecessary
hardships that prevent compliance with the riparian buffer protection requirements. A finding of
practical difficulties or unnecessary hardships shall require that the following conditions are met:
i. If the applicant complies with the provisions of this section, he/she can secure no
reasonable return from, nor make reasonable use of, his/her property. Merely proving that the
variance would permit a greater profit from the property shall not be considered adequate
justification for a variance. Moreover, the Johnston County environmental and stormwater
manager shall consider whether the variance is the minimum possible deviation from the terms
of this section that shall make reasonable use of the property possible;
ii. The hardship results from application of this section to the property rather than
from other factors such as deed restrictions or other hardship;
iii. The hardship is due to the physical nature of the applicant's property, such as its
size, shape, or topography, such that compliance with provisions of this section would not allow
reasonable use of the property;
iv. The applicant did not cause the hardship by knowingly or unknowingly violating
this section;
v. The applicant did not purchase the property after the effective date of this section,
and then request a variance; and
vi. The hardship is rare or unique to the applicant's property.
b. The variance is in harmony with the general purpose and intent of the state's riparian
buffer protection requirements and this section and preserves its spirit; and
c. In granting the variance, the public safety and welfare have been assured, water
quality has been protected, and substantial justice has been done.
ii. Minor variances. A minor variance request pertains to activities that will impact only
Zone Two of the riparian buffer. Minor variance requests shall be reviewed and approved based
on the criteria in subsection (h)(1)(i) through subsection (h)(1)(iii) by the Johnston County
environmental and stormwater manager pursuant to G.S. ch. 153A, art. 18, or G.S. ch. 160A, art.
19. Johnston County may attach conditions to the variance approval that support the purpose,
spirit and intent of the riparian buffer protection program. Request for appeals to decisions made
by Johnston County shall be made in writing to the Director of the Division of WaterResources
c/o the 401 & Buffer Permitting Unit, or its successor. The director's decision is subject to
review as provided in G.S. ch. 150B, art. 3 and 4.
iii. Major variances. A major variance request pertains to activities that will impact any
portion of Zone One or any portion of both Zones One and Two of the riparian buffer. If the
Johnston County environmental and stormwater manager has determined that a major variance
request meets the requirements in subsection (h)(1)(i) through subsection (h)(1)(iii), then the

environmental and stormwater manager shall prepare a preliminary finding and submit it to the
NC Environmental Management Commission for approval. Within 90 days after receipt from
Johnston County, the commission shall review preliminary findings on major variance requests
and take one of the following actions: approve, approve with conditions and stipulations, or deny
the request. Appeals from a commission decision on a major variance request are made on
judicial review to the Office of Administrative Hearings under G.S. 153A – 345.
(3) Mitigation.
i. This item shall apply to persons who wish to impact a riparian buffer in the Neuse River
watershed when one of the following applies:
a. A person has received an Authorization Certificate pursuant to subsection (h)(1) of
this section for a proposed use that is designated as "allowable with mitigation;" or
b. A person has received a variance pursuant to subsection (h)(2) of this section and is
required to perform mitigation as a condition of a variance approval.
ii. Issuance of the mitigation approval. Johnston County shall issue a mitigation approval
upon determining that a proposal meets the requirements set out in this section. The approval
shall identify at a minimum the option chosen, the required and proposed areas, and either the
mitigation location or the offset payment amount as applicable.
iii. Options for meeting the mitigation requirement. The mitigation requirement may be
met through one of the following options:
a. Payment of a compensatory mitigation fee to the Riparian Buffer Restoration Fund
pursuant to 15A NCAC 02B .0242 (Mitigation Program for Protection and Maintenance of
Existing Riparian Buffers) contingent upon acceptance of payments by the NC Ecosystem
Enhancement Program, or to a private mitigation bank that complies with banking requirements
of the US Army Corps of Engineers, currently set out at
http://www.saw.usace.army.mil/WETLANDS/Mitigation/mitbanks.html or from the US Army
Corps of Engineers, P.O. Box 1890, Wilmington, NC, 28402-1890, and the applicable trading
criteria in Rule 15A NCAC 02B .0273;
b. Donation of real property or of an interest in real property pursuant to subsection
(h)(3)(vi) of this section; or
c. Restoration or enhancement of a non-forested riparian buffer pursuant to the
requirements of subsection (h)(3)(vii) of this section.
iv. The area of mitigation. Johnston County shall determine the required area of
mitigation, which shall apply to all mitigation options identified in subsection (h)(3)(iii) of this
section and as further specified in the requirements for each option set out in this section,
according to the following:
a. The impacts in square feet to each zone of the riparian buffer shall be determined by
Johnston County by adding the following:
i. The area of the footprint of the use causing the impact to the riparian buffer;

ii. The area of the boundary of any clearing and grading activities within the riparian
buffer necessary to accommodate the use; and
iii. The area of any ongoing maintenance corridors within the riparian buffer
associated with the use.
b. The required area of mitigation shall be determined by applying the following
multipliers to the impacts determined in subsection (h)(3)(iv)(a) of this section to each zone of
the riparian buffer:
i. Impacts to Zone One of the riparian buffer shall be multiplied by three;
and

ii. Impacts to Zone Two of the riparian buffer shall be multiplied by one and one-half;

iii. Impacts to wetlands within Zones One and Two of the riparian buffer that are
subject to mitigation under 15A NCAC 2H .0506 shall comply with the mitigation ratios in 15A
NCAC 2H .0506.
v. The location of mitigation. For any option chosen, the mitigation effort shall be the
same distance from the Neuse River estuary as the proposed impact, or closer to the estuary than
the impact, and as close to the location of the impact as feasible.
vi. Donation of property. Persons who choose to satisfy their mitigation determination by
donating real property or an interest in real property shall meet the following requirements:
a. The donation of real property interests may be used to either partially or fully satisfy
the payment of a compensatory mitigation fee to the Riparian Buffer Restoration Fund pursuant
to 15A NCAC 02B .0273. The value of the property interest shall be determined by an appraisal
performed in accordance with subsection (h)(3)(vi)(d)(iv) of this section. The donation shall
satisfy the mitigation determination if the appraised value of the donated property interest is
equal to or greater than the required fee. If the appraised value of the donated property interest is
less than the required fee calculated pursuant to 15A NCAC 02B .0273, the applicant shall pay
the remaining balance due.
b. The donation of conservation easements to satisfy compensatory mitigation
requirements shall be accepted only if the conservation easement is granted in perpetuity.
c. Donation of real property interests to satisfy the mitigation determination shall be
accepted only if such property meets all of the following requirements:
i. In addition to the location requirements of subsection (h)(3)(v) of this section, the
property shall be located within an area that is identified as a priority for restoration in, or is
otherwise consistent with the goals of, the Basinwide Wetlands and Riparian Restoration Plan
developed by NC Division of Water Resources pursuant to G.S. 143-214.10; or shall be located
at a site that is otherwise consistent with the goals outlined in the Basinwide Wetlands and
Riparian Restoration Plan.
ii. The property shall contain riparian buffers not currently protected by the state's
riparian buffer protection program that are in need of restoration as defined in subsection
(h)(3)(vii)(d) of this section;

iii. The restorable riparian buffer on the property shall have a minimum length of 1000
linear feet along a surface water and a minimum width of 50 feet as measured horizontally on a
line perpendicular to the surface water;
iv. The size of the restorable riparian buffer on the property to be donated shall equal
or exceed the area of mitigation responsibility determined pursuant to subsection (h)(3)(iv) of
this section;
v. Restoration shall not require removal of man-made structures or infrastructure;
vi. The property shall be suitable to be successfully restored, based on existing
hydrology, soils, and vegetation;
vii. The estimated cost of restoring and maintaining the property shall not exceed the
value of the property minus site identification and transaction costs;
viii. The property shall not contain any building, structure, object, site, or district that
is listed in the National Register of Historic Places established pursuant to Public Law 89-665,
16 U.S.C. 470 as amended;
ix. The property shall not contain any hazardous substance or solid waste;
x. The property shall not contain structures or materials that present health or safety
problems to the general public. If wells, septic, water or sewer connections exist, they shall be
filled, remediated or closed at owner's expense in accordance with state and local health and
safety regulations;
xi. The property and adjacent properties shall not have prior, current, and known
future land use that would inhibit the function of the restoration effort; and
xii. The property shall not have any encumbrances or conditions on the transfer of the
property interests.
d. At the expense of the applicant or donor, the following information shall be submitted
to the Johnston County environmental and stormwater manager with any proposal for donations
or dedications of interest in real property:
i. Documentation that the property meets the requirements laid out in subsection
(h)(3)(vi)(c) of this section;
ii. US Geological Survey 1:24,000 (7.5 minute) scale topographic map, county tax
map, USDA Natural Resource Conservation Service County Soil Survey Map, and county road
map showing the location of the property to be donated along with information on existing site
conditions, vegetation types, presence of existing structures and easements;
iii. A current property survey performed in accordance with the procedures of the
North Carolina Department of Administration, State Property Office as identified by the State
Board of Registration for Professional Engineers and Land Surveyors in "Standards of Practice
for Land Surveying in North Carolina." Copies may be obtained from the North Carolina State
Board of Registration for Professional Engineers and Land Surveyors, 3620 Six Forks Road,
Suite 300, Raleigh, North Carolina 27609;

iv. A current appraisal of the value of the property performed in accordance with the
procedures of the North Carolina Department of Administration, State Property Office as
identified by the Appraisal Board in the "Uniform Standards of Professional North Carolina
Appraisal Practice." Copies may be obtained from the Appraisal Foundation, Publications
Department, P.O. Box 96734, Washington, D.C. 20090-6734; and
v. A title certificate.
vii. Riparian buffer restoration or enhancement. Persons who choose to meet their
mitigation requirement through riparian buffer restoration or enhancement shall meet the
following requirements:
a. The applicant may restore or enhance a non-forested riparian buffer if either of the
following applies:
i. The area of riparian buffer restoration is equal to the required area of mitigation
determined pursuant to subsection (h)(3)(iv) of this section; or
ii. The area of riparian buffer enhancement is three times larger than the required area
of mitigation determined pursuant to subsection (h)(3)(iv) of this section;
b. The location of the riparian buffer restoration or enhancement shall comply with the
requirements in subsection (h)(3)(v) of this section;
c. The riparian buffer restoration or enhancement site shall have a minimum width of 50
feet as measured horizontally on a line perpendicular to the surface water;
d. The applicant shall first receive an Authorization Certificate for the proposed use
according to the requirements of subsection (h)(1) of this section. After receiving this
determination, the applicant shall submit a restoration or enhancement plan for approval by
Johnston County. The restoration or enhancement plan shall contain the following:
i. A map of the proposed restoration or enhancement site;
ii. A vegetation plan. The vegetation plan shall include a minimum of at least two
native hardwood tree species planted at a density sufficient to provide 320 trees per acre at
maturity;
iii. A grading plan. The site shall be graded in a manner to ensure diffuse flow
through the riparian buffer;
iv. A fertilization plan; and
v. A schedule for implementation;
f. Within one year after Johnston County has approved the restoration or enhancement
plan, the applicant shall present proof to the County that the riparian buffer has been restored or
enhanced. If proof is not presented within this timeframe, then the person shall be in violation of
both the state's and the county's riparian buffer protection program;
g. The mitigation area shall be placed under a perpetual conservation easement that will
provide for protection of the property's nutrient removal functions; and

h. The applicant shall submit annual reports for a period of five years after the
restoration or enhancement showing that the trees planted have survived and that diffuse flow
through the riparian buffer has been maintained. The applicant shall replace trees that do not
survive and restore diffuse flow if needed during that five-year period.
(4) Requirements Specific to Forest Harvesting. The following requirements shall apply for
forest harvesting operations and practices.
i. The following measures shall apply in the entire riparian buffer:
a. Logging decks and sawmill sites shall not be placed in the riparian buffer.
b. Access roads and skid trails shall be prohibited except for temporary and permanent
stream crossings established in accordance with 15A NCAC 1I .0203. Temporary stream
crossings shall be permanently stabilized after any site disturbing activity is completed.
c. Timber felling shall be directed away from the stream or water body.
d. Skidding shall be directed away from the stream or water body and shall be done in
a manner that minimizes soil disturbance and prevents the creation of channels or ruts.
e. Individual trees may be treated to maintain or improve their health, form or vigor.
f. Harvesting of dead or infected trees or application of pesticides necessary to
prevent or control extensive tree pest and disease infestation shall be allowed. These practices
must be approved by the Division of Forest Resources for a specific site. The Division of Forest
Resources must notify the Division of all approvals.
g. Removal of individual trees that are in danger of causing damage to structures or
human life shall be allowed.
h. Natural regeneration of forest vegetation and planting of trees, shrubs, or ground
cover plants to enhance the riparian buffer shall be allowed provided that soil disturbance is
minimized. Plantings shall consist primarily of native species.
i. High intensity prescribed burns shall not be allowed.
j. Application of fertilizer shall not be allowed except as necessary for permanent
stabilization. Broadcast application of fertilizer or herbicides to the adjacent forest stand shall be
conducted so that the chemicals are not applied directly to or allowed to drift into the riparian
buffer.
ii. In Zone 1, forest vegetation shall be protected and maintained. Selective harvest as
provided for below is allowed on forest lands that have a deferment for use value under forestry
in accordance with G.S. 105-277.2 through G.S. 277.6 or on forest lands that have a forest
management plan prepared or approved by a registered professional forester. Copies of either
the approval of the deferment for use value under forestry or the forest management plan shall be
produced upon request. For such forest lands, selective harvest is allowed in accordance with the
following:
a. Tracked or wheeled vehicles are not permitted except at stream crossings designed,
constructed and maintained in accordance with 15A NCAC 1I .0203.
b. Soil disturbing site preparation activities are not allowed.
c. Trees shall be removed with the minimum disturbance to the soil and residual
vegetation.
d. The following provisions for selective harvesting shall be met:
i. The first 10 feet of Zone 1 directly adjacent to the stream or waterbody shall be
undisturbed except for the removal of individual high value trees as defined provided that no
trees with exposed primary roots visible in the streambank be cut.

ii. In the outer 20 feet of Zone 1, a maximum of 50 percent of the trees greater
than five inches DBH may be cut and removed. The reentry time for harvest shall be no more
frequent than every 15 years, except on forest plantations where the reentry time shall be no
more frequent than every five years. In either case, the trees remaining after harvest shall be as
evenly spaced as possible.
iii. In Zone 2, harvesting and regeneration of the forest stand shall be allowed
provided that sufficient ground cover is maintained to provide for diffusion and infiltration of
surface runoff.
(i) Compliance and enforcement.
(1) Site inspections.
i. Agents, officials, or other qualified persons authorized by Johnston County may
periodically inspect riparian buffers to ensure compliance with this section.
ii. Notice of the right to inspect shall be included in the letter of approval of each variance
and buffer authorization.
iii. Authority to enter property and conduct investigations and inspections. Authorized
agents, officials or other qualified persons shall have the authority, upon presentation of proper
credentials, to enter and inspect at reasonable times any property, public or private, for the
purpose of investigating and inspecting the site of any riparian buffer. No person shall willfully
resist, delay, or obstruct an authorized representative, employee, or agent of Johnston County,
while that person is inspecting or attempting to inspect a riparian buffer nor shall any person
obstruct, hamper or interfere with any such representative while in the process of carrying out
their official duties. The county shall have the power to conduct such investigations as deemed
reasonably necessary to carry out the duties as prescribed in this section.
iv. Notice of violation.
a. If it is determined that a person has failed to comply with the requirements of this
section, or rules, or orders adopted or issued pursuant to this section, a notice of violation shall
be served upon that person. The notice may be served by any means authorized under G.S. 1A-1,
rule 4.
b. The notice shall specify the violation and inform the person of the actions that need to
be taken to comply with this section, or rules or orders adopted pursuant to this section. The
notice shall direct the person to correct the violation within a specified reasonable time. The
notice shall inform the person that any person who violates or fails to act in accordance with any
of the provisions of this section or rules or orders adopted or issued pursuant to this section is
subject to the civil and criminal penalties and other enforcement actions as provided in this
section.
v. Power to require statements. Johnston County shall also have the power to require
written statements, or the filing of reports under oath, with respect to pertinent questions relating
to land-disturbing activities.
(2) Civil penalties.

i. Assessment of penalties. Any person who violates or fails to act in accordance with any
of the provisions of this section or rules or orders adopted or issued pursuant to this section shall
be subject to a civil penalty. A civil penalty for a violation may be assessed in an amount not to
exceed ten thousand dollars ($10,000) per day. If any violation for which a penalty may be
assessed is continuous, a civil penalty may be assessed for each day of the violation in an amount
not to exceed twenty-five thousand dollars ($25,000) per day for as long as the violation occurs.
Each day of a continuing violation shall constitute a separate violation under subsection
(i)(2)(i).
ii. Notice of civil penalty assessment. The Johnston County environmental and
stormwater manager shall provide written notice of the civil penalty amount and the basis for the
assessment to the person assessed. The notice of civil penalty assessment shall be served by any
means authorized under G.S. 1A-1, Rule 4, and shall direct the violator to either pay the
assessment or contest the assessment, within 30 days after receipt of the notice of assessment by
written demand for a hearing.
iii. Hearing. A hearing on the civil penalty shall be conducted by Johnston County board
of adjustment in accordance with the Johnston County Code of Ordinance Section 14-594(b)(c).
iv. Final decision. The planning director shall notify the applicant of the board's decision
in writing and shall file a copy of it with the County's planning department and with the Johnston
County environmental and stormwater manager.
v. Appeal of final decision. A decision of the board of adjustment on an application for
appeal may be appealed to the superior court by an aggrieved party. Such appeal shall be in the
nature of certiorari and must be filed within 30 days of the filing of the decision in the office of
the planning department.
vi. Demand for payment of penalty. An assessment that is not contested is due when the
violator is served with a notice of assessment. The civil penalty must be paid within 30 days of
the assessment, if not appealed, or within 30 days after the conclusion of the administrative or
judicial review of the assessment. If payment is not received within 30 days after demand for
payment is made, Johnston County may institute a civil action to recover the amount of the
assessment. The civil action may be brought in the Superior Court where the violation occurred,
or the violator's residence or principal place of business is located. Such civil actions must be
filed within three years of the date the assessment was due.
vii. Use of penalties. Civil penalties collected pursuant to this section shall be credited to
the general fund of the Johnston County as nontax revenue.
(3) Criminal penalties.
i. Any person who negligently violates any provision of this section or rule or order
adopted pursuant to this section, shall be guilty of a Class 2 misdemeanor which may include a
fine not to exceed fifteen thousand dollars ($15,000) per day of violation, provided that such fine
shall not exceed a cumulative total of two hundred thousand dollars ($200,000) for each period
of 30 days during which such a violation continues.
ii. Any person who knowingly or willingly violates any provision of this section or rule or
order adopted pursuant to this section, shall be guilty of a Class I felony which may include a

fine not to exceed one hundred thousand dollars ($100,000) per day of violation, provided that
this fine shall not exceed a cumulative total of five hundred thousand dollars ($500,000) for each
period of 30 days during which such a violation continues.
iii. Any person who maliciously violates any provision of this section or rule or order
adopted pursuant to this section, shall be guilty of a Class C felony which may include a fine not
to exceed two hundred fifty thousand dollars ($250,000) per day of violation, provided that this
fine shall not exceed a cumulative total of one million dollars ($1,000,0000) for each period of
30 days during which such a violation continues.
(4) Injunctive relief.
i. Civil action in Superior Court. Whenever the governing body of Johnston County has
reasonable cause to believe that any person is violating or threatening to violate this section or
any rule or order adopted or issued pursuant to this section, it may, either before or after the
institution of any other action or proceeding authorized by this section, institute a civil action in
the name of the County for injunctive relief to restrain the violation or threatened violation. The
action shall be brought in the Superior Court of Johnston County.
ii. Order to cease violation. Upon determination by a court that an alleged violation is
occurring or is threatened, the court shall enter any order or judgment that is necessary to abate
the violation, to ensure that restoration is performed, or to prevent the threatened violation. The
institution of an action for injunctive relief under this section shall not relieve any party to the
proceedings from any civil or criminal penalty prescribed for violations of this section.
(5) Compliance with requirements. Any person engaged in new activities as defined by this
section who fails to meet the requirements of this section shall be deemed in violation of this
section.
(j) Severability. If any one or more sections or portions of this section are held to be invalid
or unenforceable, all other sections and portions thereof shall nevertheless continue in full force
and effect.
(k) Effective date. This section will become effective upon approval by the NC
Environmental Management Commission and adoption by the Johnston County Board of
Commissioners.
(l) Revisions to this section. Johnston County shall review any revisions to the Model Local
Riparian Buffer Protection Ordinance made by the environmental management commission and,
within 60 days of receipt of the recommended revisions, submit draft amendments to the
commission for its consideration and comments. Within 90 days after receipt of the
commissions' comments, Johnston County will incorporate amendments into this section.
(m) Definitions. For the purpose of this section, these terms shall be defined as follows:
Access trails means pedestrian trails constructed of pervious or impervious surfaces and
related structures to access a surface water, including boardwalks, steps, rails, and signage.
Airport facilities means all properties, facilities, buildings, structures, and activities that
satisfy or otherwise fall within the scope of one or more of the definitions or uses of the words or

phrases 'air navigation facility', 'airport', or 'airport protection privileges' under G.S. 63-1; the
definition of 'aeronautical facilities' in G.S. 63-79(1); the phrase 'airport facilities' as used in G.S.
159-48(b)(1); the phrase 'aeronautical facilities' as defined in G.S. 159-81 and G.S. 159-97; and
the phrase 'airport facilities and improvements' as used in Article V, Section 13, of the North
Carolina Constitution, which shall include, without limitation, any and all of the following:
airports, airport maintenance facilities, clear zones, drainage ditches, fields, hangars, landing
lighting, airport and airport-related offices, parking facilities, related navigational and signal
systems, runways, stormwater outfalls, terminals, terminal shops, and all appurtenant areas used
or suitable for airport buildings or other airport facilities, and all appurtenant rights-of-way;
restricted landing areas; any structures, mechanisms, lights, beacons, marks, communicating
systems, or other instrumentalities or devices used or useful as an aid, or constituting an
advantage or convenience to the safe taking off, navigation, and landing of aircraft, or the safe
and efficient operation or maintenance of an airport or restricted landing area; easements
through, or interests in, air space over land or water, interests in airport hazards outside the
boundaries of airports or restricted landing areas, and other protection privileges, the acquisition
or control of which is necessary to ensure safe approaches to the landing areas of airports and
restricted landing areas, and the safe and efficient operation thereof and any combination of any
or all of such facilities. Notwithstanding the foregoing, the following shall not be included in the
definition of 'airport facilities':
i. Satellite parking facilities;
ii. Retail and commercial development outside of the terminal area, such as rental car
facilities; and
iii. Other secondary development, such as hotels, industrial facilities, free-standing offices
and other similar buildings, so long as these facilities are not directly associated with the
operation of the airport, and are not operated by a unit of government or special governmental
entity such as an airport authority, in which case they are included in the definition of 'airport
facilities'.
Channel means a natural water-carrying trough cut vertically into low areas of the land
surface by erosive action of concentrated flowing water or a ditch or canal excavated for the flow
of water.
DBH means diameter at breast height of a tree measured at 4.5 feet above ground surface
level.
Development means the same as defined in Rule 15A NCAC 2B .0202(23).
Ditch or canal means a man-made channel other than a modified natural stream constructed
for drainage purposes that is typically dug through inter-stream divide areas. A ditch or canal
may have flows that are perennial, intermittent, or ephemeral and may exhibit hydrological and
biological characteristics similar to perennial or intermittent streams.
Environmental and stormwater manager means the personnel within the Johnston County
public utilities department who has successfully completed the Division’s Surface Water
Identification Training Certification course, its successor, or other equivalent training curriculum

approved by the division, and whose job responsibility includes the administration and
enforcement of the Johnston County Riparian Buffer Protection Ordinance.
Ephemeral stream means a feature that carries only stormwater in direct response to
precipitation with water flowing only during and shortly after large precipitation events. An
ephemeral stream may or may not have a well-defined channel, the aquatic bed is always above
the water table, and stormwater runoff is the primary source of water. An ephemeral stream
typically lacks the biological, hydrological, and physical characteristics commonly associated
with the continuous or intermittent conveyance of water.
Greenway / hiking trails means pedestrian trails constructed of pervious or impervious
surfaces and related structures including but not limited to boardwalks, steps, rails, and signage,
and that generally run parallel to the shoreline.
High value tree means a tree that meets or exceeds the following standards: for pine species,
14-inch DBH or greater or 18-inch or greater stump diameter; or for hardwoods and wetland
species, 16-inch DBH or greater or 24-inch or greater stump diameter.
Intermittent stream means a well-defined channel that contains water for only part of the
year, typically during winter and spring when the aquatic bed is below the water table. The flow
may be heavily supplemented by stormwater runoff. An intermittent stream often lacks the
biological and hydrological characteristics commonly associated with the continuous conveyance
of water.
Perennial stream means a well-defined channel that contains water year round during a year
of normal rainfall with the aquatic bed located below the water table for most of the year.
Groundwater is the primary source of water for a perennial stream, but it also carries stormwater
runoff. A perennial stream exhibits the typical biological, hydrological, and physical
characteristics commonly associated with the continuous conveyance of water.
Perennial waterbody means a natural or man-made basin, including lakes, ponds, and
reservoirs, that stores surface water permanently at depths sufficient to preclude growth of rooted
plants. For the purpose of the state's riparian buffer protection program, the waterbody must be
part of a natural drainage way (i.e., connected by surface flow to a stream).
Shoreline stabilization is the in-place stabilization of an eroding shoreline. Stabilization
techniques which include "soft" methods or natural materials (such as root wads, or rock vanes)
may be considered as part of a restoration design. However, stabilization techniques that consist
primarily of "hard" engineering, such as concrete lined channels, riprap, or gabions, while
providing bank stabilization, shall not be considered stream restoration.
Stream restoration is defined as the process of converting an unstable, altered or degraded
stream corridor, including adjacent riparian zone and flood-prone areas to its natural or
referenced, stable conditions considering recent and future watershed conditions. This process
also includes restoring the geomorphic dimension, pattern, and profile as well as biological and
chemical integrity, including transport of water and sediment produced by the stream's watershed
in order to achieve dynamic equilibrium. Referenced or referenced reach means a stable stream
that is in dynamic equilibrium with its valley and contributing watershed. A reference reach can
be used to develop natural channel design criteria for stream restoration projects.

Stream means a body of concentrated flowing water in a natural low area or natural channel
on the land surface.
Stump diameter means the diameter of a tree measured at six inches above the ground surface
level.
Surface waters means all waters of the state as defined in G.S. 143-212 except underground
waters.
Tree means a woody plant with a DBH equal to or exceeding five inches or a stump diameter
exceeding six inches.
Temporary road means a road constructed temporarily for equipment access to build or
replace hydraulic conveyance structures such as bridges, culverts, pipes or water dependent
structures, or to maintain public traffic during construction.
(Ord. of 7-10-2000, §§ 9.7, 9.8; Ord. of 1-2-2001, § 9.10; Ord. of 5-6-2013)
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INTRODUCTION & GENERAL GUIDELINES

(Last revised 6.29.10)

1.1

INTRODUCTION AND PURPOSE
These standards are meant to interpret and clarify the Stormwater Design Guidelines of
the Town of Clayton.
The Town
livability
hensive Zoning
Ordinance contains community-wide goals and objectives which emphasize the existing
character of the Town and its neighborhoods. This Zoning Ordinance deals with the
more specific concepts such as types of use, lot sizes, parking, zoning, and the like.
The Zoning Ordinance also requires that development and re-development activities
properly manage and control stormwater runoff rates, volume, pollutants, and erosion
and sedimentation as necessary to protect and safeguard the environment, property,
health, safety, and welfare of the citizens within the Town
However even these more specific terms can be interpreted in a variety of ways,
especially where a specific location is being considered. Therefore, the Town of
Clayton Design Manual has been prepared to help designers involved with land
development in Clayton and its planning ETJ to understand, before they begin, what will
most likely be acceptable in this jurisdiction. These standards are intended to
compliment and supplement the general design guidelines included in the Zoning
Ordinance.
Specific design criteria set forth herein provide a ready reference of those practices and
techniques acceptable to the Town. The Town also encourages design professionals to
consider site characteristics closely in their design and to seek new and better practices
and techniques for complying with Town development policies and regulations. If, in
response to the characteristics of a particular site, innovative practices, and/or
technological changes, a designer can make a valid case for application of standards
that modify or substitute for the design standards contained herein, he or she is
encouraged to do so.
Where alternative standards can be shown to conform to applicable policies and
regulations, the Town may accept such alternative standards in lieu of the standards
contained herein. Similarly, where a particular site is characterized by a large number or
extent of impediments to developing land in compliance with applicable policies and
standards, or where technological changes provide for practices and techniques that
better ensure compliance, the Town itself may modify or substitute additional standards
for the design standard continue herein.
These standards include deadlines for improvements. The Town Manager may allow
extensions of deadlines provided these extensions:
1. Will not conflict with the intent of these standards and other land development
regulations, and
2. Include a practical justification for an extension.
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DISCLAIMER
To the best of their ability, the author(s) of this manual ensured that the material is
accurate and reliable for use by others in the development of stormwater management
plans and calculations. It is the final responsibility of the design professional to ensure
that any methods, procedures and techniques specified in this manual are appropriate
for a given situation. The Town of Clayton does not accept responsibility for any cost,
loss, damage or injury resulting from the use of this manual.

1.3

COMPLIANCE
Compliance with these standards shall be required at the time the property is developed,
whenever a major increase in intensity of use is created as determine by the Town
Manager, or whenever a use change occurs as outlined in the Town of Clayton
Ordinance.
The Town Manager may exempt modifications to existing developments from individual
provisions of these standards where, in the opinion of the Town Manager, compliance
with those provisions would create a practical hardship upon the property owner and
where the modification does not increase a nonconformity.
The Design Manual, Standard Specifications, and Standard Details will be updated as
necessary from time to time, and the revised page(s) will be available from the Town
Engineering Department and on the Town
http://www.townofclaytonnc.org/

1.4

TOWN ENGINEER
The Town Engineer shall be responsible for interpretation and implementation of the
stormwater management and design criteria for the Town of Clayton. Approval from
other applicable agencies may be required.

1.5

TOWN OF CLAYTON STORMWATER MANAGEMENT
It is the policy of the Town of Clayton that all developed land within the Town Limits has
adequate stormwater facilities and controls to ensure the protection and safety of life and
property. The Town may accept stormwater management systems for maintenance if
the system provides drainage for streets that have been accepted for maintenance by
the Town provided such facilities adequately address the NPDES regulations and have
been designed and constructed in accordance with the provisions of the Town of Clayton
Subdivision and Zoning ordinances, and the latest revision to the following documents
which are herein made part of this manual by reference:
The North Carolina Erosion and Sediment Control Planning and Design Manual,
http://www.dlr.enr.state.nc.us/pages/publications.html

NCDENR Division of Water Quality Stormwater Best Management Practices
Manual, http://h2o.enr.state.nc.us/su/bmp_forms.htm
NCDENR, Division of Water Quality, Stormwater Management Site Planning, and
Town of Clayton Manual of Specifications, Standards, and Design.
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PERMITS
A. Plan approvals, Permits: Prior to commencing construction, all plan approvals
and applicable permits shall be obtained. A preconstruction conference with the
Town Inspector must also be held prior to commencing any construction.
B. Encroachment Permits: An encroachment permit will be required from any
Contractor or Developer wishing to excavate or place storm drainage structures
on either a NCDOT or Municipal public right-of-way.
C. Pavement Cuts: Pavement cuts in streets shall be repaired in accordance with
the specific requirements of public agency on whose street or roadway the utility
is being placed, as well as any other applicable requirements dictated in the
approved encroachment permit. Open cut crossings shall otherwise adhere, as
applicable, to specification Section 02275, Trenching, Backfilling &
Compaction of Utilities.
D. Developer must obtain all other State and Local permits, as applicable (Air
Quality, Erosion, and Sedimentation Control, Zoning, etc.)
E. Plan Review and Observation Fees: All plan review and observation fees must
be paid prior to approval of project. Refer to the current Town fee schedule for
applicable fees.
F. Approval of Stormwater Management Plans and Calculations by the Town of
Clayton does not complete the Town of Clayton review process. All other
applicable Town Departments, State, and Federal agencies must also approve
the plan as warranted.
It shall be the sole responsibility of the
Owner/Developer/Designer to acquire all applicable approvals.

1.7

WETLANDS, WATERSHEDS, BUFFERS
All stream impacts by crossings, pipe placement, excavation, regrading, clearing,
maintenance, etc., shall be subject to the applicable US Army Corps of Engineers 404
and NCDENR DWQ 401 permit requirements in affect at the time of the permit
application. Construction within jurisdictional wetlands and buffers shall conform to the
applicable permit requirements of the issuing agency.

1.8

EROSION AND SEDIMENTATION CONTROL AND NPDES MONITORING,
CONTROLS, AND LIMITATIONS FOR PERMITTED DISCHARGES
The Project Engineer shall submit a sedimentation and erosion control plan to the
appropriate authority and obtain all necessary construction permits. The Contractor
shall follow all local and state requirements regarding sedimentation and erosion control.
Construction methods shall minimize sedimentation and erosion.
It is the Contractor s responsibility to periodically monitor the Stormwater Discharge
Outfall points at the specified frequency and maintain reports as outlined in these
specifications.
A. Final Limitations and Controls for Stormwater Discharges

Town of Clayton, NC - Stormwater Design Manual

June 2010

Stormwater Design Manual

Page 4

During the period beginning on the effective date of the permit and lasting until
expiration, the Owner (Permittee) is allowed and authorized to discharge
stormwater associated with construction activity. Such discharges shall be
controlled, limited, and monitored as specified below.
1. The Contractor shall implement the Erosion & Sedimentation Control plan,
which has been approved by the approval authority. The approved plan is
considered a requirement or condition of the general NPDES permit.
Deviation from the approved plan, or approved amendment to the plan, shall
constitute a violation of the terms and conditions of this general permit except
that deviation from the approved plan will be allowed:
a. To correct an emergency situation where sediments are being discharged
off the site, or
b. When minor modifications have been made for the purpose of improving
the performance of the erosion and sedimentation control measures and
notification of the minor modification has been made to the NCDENR,
Division of Land Resources (or approved local program).
Such a deviation from the approved plan shall be noted on the approved plan
maintained at the job site. During active construction, a copy of the approved
plan shall be maintained on the site.
2. Equipment utilized during the construction activity on a site must be operated
and maintained in such a manner as to prevent the potential or actual
pollution of the surface or ground waters of the state. Fuels, lubricants,
coolants, and hydraulic fluids, or any other petroleum products, shall not be
discharged onto the ground or into surface waters. Spent fluids shall be
disposed of in a manner so as not to enter the waters, surface, or ground of
the state and in accordance with applicable state and federal disposal
regulations. Any spilled fluids shall be cleaned up to the extent practicable
and disposed of in a manner so as not to allow their entry into the waters,
surface or ground, of the state.
3. Herbicide, pesticide, and fertilizer usage during the construction activity shall
be consistent with the Federal Insecticide, Fungicide, and Rodenticide Act
and shall be in accordance with label restrictions.
4. All wastes composed of building materials shall be disposed of in accordance
with North Carolina General Statutes, Chapter 130A, Article 9 Solid Waste
Management, and rules governing the disposal of solid waste (North Carolina
Administrative Code Section 15A NCAC 13B).
5. The Contractor, for the Permittee, shall control the management and disposal
of litter and sanitary waste from the site such that no adverse impacts to
water quality occur.
B. Minimum Monitoring and Reporting Requirements
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Minimum monitoring and reporting requirements are as follows unless otherwise
approved in writing by the Director of the Division of Water Quality.
1. All erosion and sedimentation control facilities shall be inspected by or under
the direction of the Permittee (the Owner). However, the responsibility for
inspection is herein delegated by the Owner to the Contractor as part of this
project. Inspections shall be made:
a. At least once every seven calendar days (at least twice every seven days
for those facilities discharging to waters of the State listed on the latest
EPA approved 303(d) list for construction related indicators of impairment
such as turbidity or sedimentation). The latest approved list may be
obtained from the Division of Water Quality, or from the following website
location: http://h2o.enr.state.nc.us/su/construction303d; and
b. Within 24 hours after any storm event of greater than 0.5 inches of rain
per 24-hour period.
Table 1.1
Minimum Monitoring Requirements
Stormwater Discharge
Characteristics
Clarity
Floating Solids
Suspended Solids
Oil Sheen
Other obvious indicators of
stormwater pollution

Monitoring Type1
By observation
By observation
By observation
By observation
By observation

Monitoring
Location2
SDO
SDO
SDO
SDO
SDO

1

Monitoring Type: The monitoring requires a qualitative observation of
each stormwater outfall. No analytical testing or sampling is required.
2
Sample (observation) location: SDO= Stormwater Discharge Outfall

A rain gauge shall be maintained on the site by the contractor and a
record of the rainfall amounts and dates shall be kept by the contractor.
2. Once land disturbance has begun on the site, stormwater runoff discharges
shall be inspected by observation for stormwater discharge characteristics as
defined below at the frequency in stated above to evaluate the effectiveness
of the pollution control facilities or practices. If any visible sedimentation is
leaving the disturbed limits of the site, corrective action shall be taken
immediately to control the discharge of sediments outside the disturbed limits.
3. The operator (Contractor) shall keep a record of inspections and forward
copies of these reports to the Town Engineer. Visible sedimentation found
outside of the disturbed limits shall be recorded and a brief explanation kept
with the records as to the measures taken to control future releases. Any
measures taken to clean up the sediment that has left the disturbed limits
shall also be recorded. These records shall also be made available to DWQ
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or an authorized agent upon request. If the Town Engineer discovers
sedimentation outside the limits of disturbance, the Contractor will be notified
in writing and requested to remediate the situation.
4. All records of monitoring shall be turned over to the Town
s.
C. Schedule of Compliance
1. The Contractor shall comply with Final Limitations and Controls specified for
stormwater discharges once disturbance has begun on the site and until
completion of construction or development and the establishment of a
permanent ground cover.
2. During construction and until the completion of a construction or development
and the establishment of a permanent ground cover, the Contractor shall
provide the operation and maintenance necessary to operate the stormwater
controls at optimum efficiency.
1.9

EASEMENTS
Drainage easements are required for all public and private drainage systems which carry
water from the Town right of way or Town owned property. This includes commercial
developments with out-parcels, phased development and other developments with
surrounding land under the same ownership at the tract being developed.

1.9.1. Public Drainage Easement Maintenance
Property owners are responsible for routine grounds maintenance such as grass mowing
and trash or debris removal, and should ensure that systems are kept free of yard waste
such as grass clippings, tree trimmings, and leaves that may block the flow of water.
The Town maintains the drainage system and structures within the easement to allow for
proper function of the system. The Town will clean the ditch if it is blocked by natural
causes.
1.9.2. Drainage Easements Requirements:
A. For all culverts, all new or existing open channels or watercourses that carry
water from public right-of-ways or convey water from adjoining property across
the developing property. Width of the easements shall be per Table 1.2 below.
Table 1.2
Drainage Easement Widths for Culverts
Description

Min. Easement Width

Up to 24

20 ft.
30 ft.
Width of Pipe + 30 feet
Top of Bank Width + 20 ft.

Open Channels
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B. For all stormwater BMPs, the BMP shall be located in a stormwater BMP
easement with a minimum width of 15 feet beyond the top of bank or toe of slope
and as necessary to provide access for maintenance.
C. For all new or existing open channels or watercourses with peak flows of 15
cubic feet per second or more for the 10-year storm.
D. At other locations deemed appropriate by the Town Engineer or Stormwater
Administrator.
1.9.3. Additional Easement Requirements:
A. Appropriate drainage easements must be secured prior to the submission of the
construction plat if the easement(s) is entirely or partially located offsite.
B. Access easements, dedicated to the Town, shall be provided for access and
repair of velocity dissipaters, headwalls, and other structural portions of the
drainage system located outside of the right-of-way, which are immediately
adjacent to and directly associated with the Town owned portion of the drainage
system. These easements are requested to allow Town staff access to repair
and maintain those drainage facilities located immediately adjacent to the rightof-way, which would endanger the roadway should they fail.
C. Adequate easements shall be provided to allow access of construction
equipment, taking into consideration the limitations that may be imposed by
embankment slopes or other obstacles.
D. Drainage easements containing only storm drainage facilities should be centered
over the culvert or watercourse.
E. All drainage easements should be recorded based on field surveys, following
construction, to ensure that the drainage structure or watercourse is centered
within the easement (unless specifically offset). Where this is not possible, a
note shall be added to recorded plats establishing that easements are to be
centered over the pipe or channel.
F. All drainage easements shall be designed to tie into existing easements, existing
watercourses or to other appropriate locations when possible.
G. Easements shall be fully accessible by rubber-tired vehicles in their entirety.
H.
-
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Section 2

HYDROLOGIC ANALYSIS

The purpose of this section is to establish standard design procedures and criteria for the
performance of hydrologic analyses in the Town of Clayton. Development and re-development
within the Town of Clayton jurisdiction is required to manage stormwater in accordance with
Town of Clayton Stormwater Ordinance. This section of the Design manual provides
information on the design and application of acceptable means and measures to comply with
the requirements of that Ordinance.
Acceptable stormwater management practices include those found in this Design Manual and in
the latest edition of the North Carolina Division of Water Quality, Stormwater Best Management
Practices Manual, (http://h2o.enr.state.nc.us/su/bmp_forms.htm), which is herein made part of
this manual by reference. The Town reserves the right to modify, amend or otherwise change
these accepted practices as may be necessary to achieve stated stormwater management
goals.
Consideration in selecting and using stormwater management means and measures for a
specific development will include, but is not necessarily limited to: site applicability, public
safety, spatial requirements, soil characteristics, hydrologic benefits, LID goals/objectives,
slope, existing land use conditions, maintenance requirements, location within the watershed,
overlay districts, buffer requirements, tree protection, landscape requirements, easements, etc.
As a part of the development permit application process, conceptual method and designs
outlined in the Stormwater Management Plan and accompanying Stormwater Management
Statement (Appendix B) must be submitted to the Town for comprehensive review, evaluation,
optimization, and approval. Revision in the plans may be necessary to obtain Town approval.
2.1

GENERAL PRINCIPLES OF STORMWATER
Hydrology is the study of the movement, distribution, and quality of water throughout the
Earth. The hydrologic cycle (see Figure 2.1) is a continuous process by which water is
purified by evaporation and transported from the E
back to the land and oceans that includes four main steps: precipitation, infiltration,
evaporation and transpiration.
n greatly affect the amount of stormwater runoff.
Changes in the E
As additional impervious cover is added (roads, parking lots, buildings, etc.), less water
is able to infiltrate into the ground, which not only increases the total volume of runoff
from the rainfall, but also increases the rate of travel of water throughout the entire
watershed. As this takes place, the overall runoff increase can add to the frequency and
severity of flooding and erosion as well as reduction in groundwater recharge and water
quality. Figure 2.2 below shows the typical effects of surface cover on the hydrologic
cycle.
Changes to the water cycle, potential for flood damage, increased erosion and potential
harm to human health are reasons why the Town of Clayton has elected to meet the
stormwater management requirements as set forth in the NPDES Phase II regulations.
The Town is focused on not just peak runoff, but volume of water as discussed in further
sections.
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Figure 2.1: The Hydrologic cycle as illustrated by USGS.

Figure 2.2: Hydrologic Cycle with Increases in Impervious Surface illustrated by NEMO
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PERFORMANCE CRITERIA

2.2.1. Total Suspended Solids (TSS) Stormwater treatment shall be designed to achieve
average annual 85% TSS removal and must apply to the volume of post-development
runoff resulting from the first 1-inch of precipitation. Alternative treatment methods to
achieve 85% average annual TSS removal may be acceptable.
2.2.2. Volume The post-development stormwater runoff volume leaving the site shall not
exceed the pre-development (existing conditions) stormwater runoff volume leaving the
site for the local 1-year, 24-hour storm event for all development, except single family
and duplex dwellings, on lots exiting prior to the adoption date of this manual or to lot
created pursuant to a Preliminary Plat that was approved by the Town prior to the
adoption date of this manual. This criterion can be achieved by the hydrologic
extraction, recycling, reuse, or any other accepted scientific method.
If runoff from proposed development will exceed capacity of an existing receiving
stream, detention shall be employed.
2.2.3. Rate The post-development stormwater runoff rate leaving the site shall not exceed
the pre-development (existing conditions) stormwater runoff rate leaving the site for the
local 1-year 24-hour event and must reduce peak runoff by 10% for both the 10- and 25year 24-hour storm events.
2.2.4. Land disturbance Any activity which changes the volume of peak flow discharge rate
of rainfall runoff from the land surface. This may include grading, digging, cutting,
scraping, excavating of soil, placement of fill materials, paving, construction, substantial
removal of vegetation, or any activity which bares soil or rock, involves the diversion or
piping of any natural or manmade watercourse, or the establishment of new impervious
be included in this definition.
2.2.5. Stream - An incised channel with a defined channel bed and banks. Streams may be
ephemeral, intermittent, or perennial in classification. Disturbance of any stream
channel that is defined as intermittent or perennial shall be prohibited unless explicitly
authorized by issuance of a permit after demonstration of the necessity for the
disturbance. If stream channel disturbance is authorized, it shall be minimized to the
extent practical. See discussion of stream types in Section 6.3.
2.3

HYDROLOGIC DESIGN
Hydrologic design includes evaluation of impacts that development has on stormwater
runoff. The evaluation involves selecting the required design storm (Table 2.1) and
using accepted hydrologic methodology to design storm drainage infrastructure, stream
crossings, detention/retention facilities, etc., as necessary to meet the applicable
requirements and the performance standards of the Town
must evaluate the impacts of proposed stormwater management practices both on-site
and on adjacent properties, structures, and roadways.
Table 2.1 lists return periods for determining design storm and check storm discharges
for different facility types. The check storm analysis should indicate that surcharge or
overflow discharges will be conveyed in a controlled manner that will not cause public
health or safety risk.
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Table 2.1
Design and Check Storms
DESIGN STORM

FACILITY
Arterial Roadways
Collector streets
Local Roadways
1
Bridges/Box Culverts, Stream Crossings
Open channels normal runoff
Cross-drainage and drainage areas
>1 square mile
Adjacent to building structures
w/ flooding potential
BMP Structures/Non-structures
Drainage facilities for residential
development accepting lot runoff only
(no roadway discharge)
Drainage Facilities providing diffuse flow
Drainage Facilities for Parking Lot
Spillway structure for impoundment
(i.e. detention/retention facilities)
Curb & gutters, curb & gutter inlets
1

CHECK STORM

(SCS 24-HOUR DURATION)

(SCS 24-HOUR DURATION)

25-year
25-year
10-year
50-year
10-year

100-year
100-year
25-year
100-year
25-year

25-year

-

100-year

-

Per NCDENR BMP Design Manual
2-year

10-year

10-year
10-year

25-year
25-year

25-year

100-year

2-year, 5 minute TC

-

For regulatory Floodways, the Design Storm is the 100-year return period.

Where conflicts arise between applicable NCDENR and Town design storm
requirements, the more restrictive of the two shall govern.
2.4

DETERMINATION OF RUNOFF

HYDROLOGIC METHODOLOGY

The determination of runoff may be the single most important factor in the planning,
design, and construction of drainage facilities. If the estimate of storm runoff is incorrect,
the constructed facilities may be undersized or oversized. An improperly designed
drainage system may be uneconomical, cause flooding, interfere with traffic, and may be
a general nuisance in the affected area.
Various hydrologic methods are available for estimating peak runoff rates, volumes, and
time distributions (discharge per unit of time) as a result of precipitation. For most
applications, the most commonly recognized methods for determining the relationship
between rainfall and runoff are the SCS Method and the Rational Method. However,
other analytical methods for determination of runoff may be approved by the Town
Engineer or Stormwater Administrator.
Hydrograph methods are almost exclusively used to generate runoff hydrographs.
Hydrograph analysis is performed when flow routing is important such as in the design of
stormwater detention, other water quality facilities, and pump stations. They can also be
used to evaluate flow routing through large storm drainage systems to more precisely
reflect flow peaking conditions in each segment of complex system. See the NC
Department of Transportation Guidelines for Drainage Structures, latest revision,
USDOT Federal Highway Administration Urban Drainage Design Manual, Hydraulic
Engineering Circular No. 22 or the NC Erosion and Sediment Control Planning and
Design Manual.
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SELECTING A HYDROLOGICAL METHOD
HYDROLOGIC ANALYSIS OF WATERSHEDS LESS THAN 50 ACRES
A. RATIONAL METHOD

BASINS LESS THAN 50 ACRES

For small drainage areas (less than 50 acres in size) that have a drainage
system unaffected by complex hydrologic situations, such as ponding areas and
storage basins, the widely used Rational Method provides a useful means of
determining peak storm runoff rates for small watersheds.
An example problem using the Rational Method is shown in Section 10.1.
B. HYDROGRAPH DEVELOPMENT FOR SMALL WATERSHEDS
In situations requiring determination of a complete flood hydrograph, and not just
a peak discharge, a different method should be utilized such as the SCS TR-20
method. Engineers wishing to use other alternative design techniques should
consult the Town of Clayton Town Engineer or the Stormwater Administrator
prior to design.
An example problem using the SCS Method is shown in Section 10.2.
2.4.1.2

HYDROLOGICAL ANALYSIS OF WATERSHEDS FROM 50 TO 640 ACRES
Hydrological analyses involving watersheds of greater than or equal to 50 acres and
less than 640 acres may be completed using the Malcom Method to develop runoff
hydrographs.
A.

YDROGRAPH DEVELOPMENT
which require an analysis over time. This procedure can be used in conjunction
with the Soil Conservation Service (SCS) Method or the Rational Method. This
methodology utilizes a pattern hydrograph to obtain a curvilinear design
hydrograph which peaks at the design flow rate and which contains a runoff
volume consistent with the design rainfall. The pattern hydrograph is a step
function approximation to the dimensionless hydrograph proposed by the Bureau
of Reclamation and the Soil Conservation Service [SCS, 1972].
This method is commonly used in designs that require storage areas,
detention/retention basin design, ponding areas, or simply when a system needs
to be routed in order to determine a peak elevation for any given storm event.

2.4.1.3

HYDROLOGIC ANALYSIS OF WATERSHEDS LARGER THAN 640 ACRES
For areas less than 2000 acres, the SCS Tabular or Synthetic Hydrograph or
HYDRAIN includes this design alternate See
HEC-19 for detailed direction in this procedure.) method may be used for
determining volume of flow and peak discharge. HEC-1 may also be used for basin
areas larger than 640 acres (1 sq. mi.). Hydrograph methods can be computationally
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involved so computer programs such as HEC-1, TR-20, TR-55, and HYDRAIN may
be utilized.
2.4.1.4

PRECIPITATION DATA
Design storm rainfall can be described in terms of area of study, frequency, duration
and distribution of intensity with time. The distribution of design rainfall with respect
to time is handled by the HEC-1 program by assuming a symmetrical, single-peaked
design hyetograph (storm distribution). The engineer's choice of storm frequency
and duration is dependent upon the physical characteristics and location of the
watershed, as well as the study objectives. In most cases, design computations will
be based on a 24-hour duration storm event. See the North Carolina Erosion &
Sedimentation Control Planning and Design Manual for I-D-F curves and 24-hour
Rainfall data Wilmington or utilize TP-40 to develop I-D-F curves for the Clayton
area.
A. I-D-F Table/Curve
Point precipitation estimates for Clayton were derived from the Upper Neuse
Watershed reporting station (03020201) located at the coordinates provided
below and is based on the latest rainfall data as of this printing. However, the
Town Engineer or Stormwater Administrator may require, on a case by case
basis, the designer to verify the data to ensure the rainfall data is consistent with
the latest data. In Table 2.2, the total precipitation in inches per year is shown.
Both an I-D-F Table and Curve have been provided. To ensure consistency in
the analysis among all local designers, the data provided in Table 2.3, from
which the I-D-F curve (Figure 2.3) has been created shall be used for selection of
rainfall (inches/hour). Where the time of concentration for a particular study
event falls somewhere between the tabulated storm duration values shown in
Table 2.3, the I-D-F Curve (Figure 2.3) may be used to determine the rainfall
data.
Table 2.2
Point Precipitation Frequency Estimates From NOAA Atlas 14
Smithfield, North Carolina (31-7994) 35.5164 N 78.3458 W 164 feet
Precipitation Frequency Estimates (inches)
1

ARI
(years)
1
2
5
10
25
50
100
500
1000

5
min
0.43
0.50
0.57
0.64
0.71
0.77
0.83
0.94
0.99

10
min
0.68
0.79
0.91
1.02
1.13
1.23
1.31
1.48
1.56

15
min
0.85
1.00
1.15
1.29
1.44
1.55
1.66
1.86
1.96

1

30
min
1.17
1.38
1.63
1.87
2.13
2.34
2.54
2.97
3.17

60
min
1.45
1.73
2.09
2.43
2.83
3.17
3.50
4.26
4.63

2hr

3 hr

6 hr

12 hr

24 hr

1.70
2.04
2.50
2.95
3.51
4.00
4.49
5.71
6.34

1.81
2.16
2.66
3.17
3.81
4.39
4.98
6.50
7.32

2.16
2.58
3.19
3.80
4.58
5.29
6.03
7.93
8.96

2.54
3.03
3.76
4.50
5.47
6.36
7.29
9.75
11.09

2.96
3.59
4.60
5.43
6.60
7.57
8.60
11.29
12.60

These precipitation frequency estimates are based on a partial duration series.
Recurrence Interval.
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Table 2.3
I-D-F Table
Duration
Return Period
(years)
1-Year (in-hr)
2-Year (in-hr)
5-Year (in-hr)
10-Year (in-hr)
25-Year (in-hr)
50-Year (in-hr)
100-Year (in-hr)
500-Year (in-hr)
1000-Year (in-hr)

5
min
5.16
6.00
6.84
7.68
8.52
9.24
9.96
11.28
11.88

10
min
4.08
4.74
5.46
6.12
6.78
7.38
7.86
8.88
9.36

15
min
3.40
4.00
4.60
5.16
5.76
6.20
6.64
7.44
7.84

30
min
2.34
2.76
3.26
3.74
4.26
4.68
5.08
5.94
6.34

60
min
1.45
1.73
2.09
2.43
2.83
3.17
3.50
4.26
4.63

2hr

3 hr

6 hr

12 hr

24 hr

0.85
1.02
1.25
1.48
1.76
2.00
2.25
2.86
3.17

0.60
0.72
0.89
1.06
1.27
1.46
1.66
2.17
2.44

0.36
0.43
0.53
0.63
0.76
0.88
1.01
1.32
1.49

0.21
0.25
0.31
0.38
0.46
0.53
0.61
0.81
0.92

0.12
0.15
0.19
0.23
0.28
0.32
0.36
0.47
0.53

Figure 2.3: I-D-F Curve

2.4.1.5

COMPUTER MODELING
Computer models, such as PondPack ©, can be used by engineers to analyze and
design simple and complex watershed networks. They can be used to analyze pre-
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and post-developed watershed conditions and pond sizes, compute outlet rating
curves with tailwater effects, pond infiltration, pond detention times and analyze
channels. Several other comprehensive stormwater models have the ability to
generate pollutant loads and the fate and transport of the pollutants, such as
Stormwater Management Model (SWMM) and Storage, Treatment, Overflow, RunoffModel (STORM).
2.4.1.6

RUNOFF COEFFICIENTS
The following Table 2.4 lists the runoff coefficients used for drainage areas within
urban environments. The coefficient of runoff is dependent on the soil type,
vegetation condition, and amount of impervious surfaces such as asphalt pavements
and building roofs. The design professional may choose to utilize other charts to
determine the appropriate runoff coefficients as long as the reference copy of the
chart utilized is provided with the application package.
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Table 2.4
Town of Clayton Runoff Coefficients for Various Surfaces
Description of Land Use
Single Family Residential Districts
R-6
Lot Size: 0.14 ac
R-8
Lot Size: 0.18 ac
R-10 Lot Size: 0.23 ac
R-E
Lot Size: 0.91 ac
Multi-Family Residential Districts
Apartment Dwelling Areas
Business Districts
Downtown Areas
Neighborhood Areas
Industrial Districts
Light Areas
Heavy Areas
Railroad Yards
Parks, Cemeteries
Playgrounds
Streets
Asphalt
Concrete
Brick
Concrete Drives and Walks
Roofs
Lawn Areas
Sandy Soil (depends on slope)
Clay Soil (depends on slope)
Woodlands
Pasture
Sandy Soil
Clay Soil
Cultivated
Sandy Soil
Clay Soil
Bare Soil (packed)
Smooth
Rough

C
0.30 0.60
0.60
0.55
0.50
0.30
0.40 0.60
0.60 0.75
0.70
0.50

0.95
0.70

0.50
0.60
0.20
0.10
0.20

0.80
0.90
0.40
0.25
0.35

0.70
0.85
0.70
0.75
0.75

0.95
0.95
0.85
0.85
0.85

0.05
0.15
0.05

0.20
0.35
0.25

0.05
0.15

0.25
0.45

0.20
0.30

0.40
0.60

0.30
0.20

0.60
0.50

Ref: American Society of Civil Engineers

2.4.1.7

SCS CURVE NUMBERS
Tables 2.5 and 2.6 list the appropriate values for the SCS curve numbers for each of
the four SCS soil groups. The tables are also organized according to the SCS cover
complex, which consists of three factors: land use, land treatment or practice, and
hydrologic condition.
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Table 2.5
Values of SCS Curve Number for Rural Areas
Land Use Description
Fallow, Straight Row
Row Crops
Straight Row, Poor Condition
Straight Row, Good Condition
Contoured, Poor Condition
Contoured, Good Condition
Contoured and Terraced, Poor Condition
Contoured and Terraced, Good Condition
Small Grain
Straight Row, Poor Condition
Straight Row, Good Condition
Contoured, Poor Condition
Contoured, Good Condition
Contoured and Terraced, Poor Condition
Contoured and Terraced, Good Condition
Close-seeded Legumes or Rotation Meadow
Straight Row, Poor Condition
Straight Row, Good Condition
Contoured, Poor Condition
Contoured, Good Condition
Contoured and Terraced, Poor Condition
Contoured and Terraced, Good Condition
Pasture or Range
Poor Condition
Fair Condition
Good Condition
Contoured, Poor Condition
Contoured, Fair Condition
Contoured, Good Condition
Meadow, Good Condition
Woods or Forest Land
Poor Condition
Fair Condition
Good Condition
Fair condition: grass cover on 50% to 75%

A
77

Hydrologic Soil Group
B
C
D
86
91
94

72
67
70
65
66
62

81
78
79
75
74
71

88
85
84
82
80
78

91
89
88
86
82
81

65
63
63
61
61
59

76
75
74
73
72
70

84
83
82
81
79
78

88
87
85
84
82
81

65
63
63
61
61
59

76
75
74
73
72
70

84
83
82
81
79
78

88
87
85
84
82
81

68
49
39
47
25
6
30

79
69
64
67
59
35
58

86
79
74
81
75
70
71

89
84
80
88
83
79
78

45
36
25
49

66
60
55
69

77
73
70
79

83
79
77
84

Ref: [McCuen, 1982]
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Table 2.6
Values of SCS Curve Number for Urban and Suburban Areas
Land Use Description
Residential
1/8 acre or less average lots (65% impervious)
1/4 acre average lots (38% impervious)
1/3 acre average lots (35% impervious)
1/2 acre average lots (25% impervious)
1 acre average lots (20% impervious)
Paved parking lots, roofs, driveways, etc.
Streets and Roads
Paved with curbs and storm sewers
Gravel
Dirt
Commercial & Business areas (85% impervious)
Industrial Districts (72% impervious)
Open Space, Lawns, Parks, Golf courses, Cemeteries, etc.
Good condition: grass cover on 75% or more
Fair condition: grass cover on 50% to 75%

A

Hydrologic Soil Group
B
C

D

77
61
57
54
51
98

85
75
72
70
68
98

90
83
81
80
79
98

92
87
86
85
84
98

98
76
72
89
81

98
85
82
92
88

98
89
87
94
91

98
91
89
95
93

39
49

61
69

74
79

80
84

Ref: [McCuen, 1982]
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Section 3
3.1

PIPE GEOMETRIC DESIGN & MATERIALS

TOWN OF CLAYTON STORM DRAINAGE PIPE CRITERIA
The following criteria apply to storm drainage pipe under public streets within public
rights-of-way, and/or within public drainage easements.

3.2

PIPE SIZE
The minimum pipe diameter is 15 inches (inside diameter).

3.3

PIPE MATERIAL

APPLICATIONS

A. General: Use pipe type and placement conditions in accordance with Table 3.1.
For all pipe culverts within Town of Clayton rights-of-way and easements, to
minimize clogging and maintenance, the minimum pipe size used shall be 15
inches in diameter.
Table 3.1
Allowable Materials and Conditions of Use
PIPE MATERIAL
Plain concrete Pipe
Reinforced Concrete Pipe
(ASTM C76, Class III, Wall B minimum)
Corrugated Aluminum Alloy Pipe
(Round or Arch) AASHTO M196
Corrugated Steel and aluminum coated
steel pipe
Double walled corrugated HDPE Pipe

3.4

USE CONDITIONS
Not permitted

Type 1A not permitted
Not permitted
Not permitted in traffic areas - can be
used outside right of way

PIPE GRADE
A. MINIMUM PIPE SLOPE: It is desirable to maintain a self-cleaning velocity in the
storm drain to prevent deposition of sediments and subsequent loss of capacity.
For this reason, storm drains should be designed to maintain full-flow pipe
velocities of 3 fps or greater. This criteria results in a minimum flow velocity of 2
fps at a flow depth equal to 25% of the pipe diameter. Minimum slopes required
for a velocity
pipe slopes shown in Table 3.2 can be
used.

S

6.4

nV
D 0.67

2
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Table 3.21
Minimal Pipe Slopes
n=

D
(in)

0.012

0.013

0.024

12

0.0037

0.0043

0.0147

15

0.0027

0.0032

0.0109

18

0.0021

0.0025

0.0086

24

0.0015

0.0017

0.0058

30

0.0011

0.0013

0.0043

36

0.0008

0.0010

0.0034

42

0.0007

0.0008

0.0028

48

0.0006

0.0007

0.0023

54

0.0005

0.0006

0.0020

60

0.0004

0.0005

0.0017

66

0.0004

0.0004

0.0015

72

0.0003

0.0004

0.0013

84

0.0003

0.0003

0.0011

1

Slopes shown in table are based on 2
fps with flow depth at 25% of pipe
diameter. Given slopes will yield 3 fps at
full flow.

B. ACCEPTABLE VARIATION IN SLOPE:
The maximum permitted grade
variation in post-construction pipe grade shall be -10% of the design grade. The
computation of the post-construction pipe grade shall be based on a postconstruction field survey. The grade shall be computed by taking the actual
difference between the invert in and invert out of the pipe run divided by the
actual pipe length. Pipe runs laid at less than the approved design grade must
be removed and re-laid. The requirement to verify the pipe grades shall be at the
installed slopes are questionable or in drainage locations where pipe slopes or
installation of pipes are critical.
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Example:
Design Grade: 0.005 ft//ft or 0.5%
Field Check of Grade:
Surveyed Invert in =
less Surveyed Invert out =
Difference =
Actual Pipe Run Length =
Slope =
Variation Check:
Design Grade
Actual Grade
Difference:

96.50
96.04
0.46 ft
100
0.46
100

ft

(not measured C-C of Boxes!)

= .0046 or 0.46%

0.50%
0.46%
0.04%

Allowable deviation is 10% of Design Grade = 0.10 x 0.50% = 0.05%

3.5

ENERGY LOSSES
Energy losses in pipe runs and structures must be estimated to overcome changes in
momentum or turbulence at outlets, inlets, bends, transitions, and junctions in addition to
the standard pipe friction loss. The following are the minimum standards to help
determine the energy loss in the system for catch basins, drop inlets and junction boxes.
Table 3.3a
Minimum Structure Invert Drop
DEFLECTION ANGLE OF
EFFLUENT LINE
0-45º
45º-90º
>90º

DROP1
0.1 ft or value computed from Table 3.3c
0.2 ft.
Only with detailed calcs showing headwater/tailwater
conditions on influent/effluent pipes and impact on pipe,
min drop > than the effluent pipe diameter

CHANGE IN PIPE SIZE

DROP1

Increase in pipe size

Crowns of pipe to match
Submit detailed study on affect of effluent line. Indicate
any special provisions for maintenance resulting from
increased velocity, headwater, etc.

Decrease in pipe size
1

Drops of less than that shown may be approved with the approval of the Town
Engineer or Stormwater Administrator.
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Table 3.3b
Inlet Coefficients
Outlet Control, full or partly Full Entrance Head Loss

He

Ke

v2
2g

Type of Structure and Design of Entrance
Pipe, Concrete
Projecting from fill, socket end (groove-end)
Projecting from fill, sq. cut end
Headwall or headwall and wingwalls
Socket end of pipe (grove-end)
Square-edge
Rounded (radius = 1/12D)
Mitered to conform to fill slope
1
End-section conforming to fill slope
Beveled edges, 33.7º or 45º bevels
Side or slope-tapered inlet
Pipe, or Pipe-Arch, Corrugated Metal
Projecting from fill (no headwall)
Headwall or headwall and wingwalls square-edge
Mitered to conform to fill slope, paved or unpaved slope
1
End section conforming to fill slope
Beveled edges, 33.7º or 45º bevels
Side or slope-tapered inlet
Box, Reinforced Concrete
Headwall parallel to embankment (no wingwalls)
Square-edged on 3 edges
Round on 3 edges to radius of 1/12 barrel dimension, or
beveled edges on 3 sides
Wingwalls at 30º to 75º to barrel
Square-edged at crown:
Crown edge rounded to radius of ½ barrel dimension or
beveled top edge
Wingwall at 10º to 25º to barrel
Square-edged at crown
Wingwalls parallel (extension of sides)
Square-edged at crown
Side- or slope-tapered inlet

Coefficient
0.2
0.5
0.2
0.5
0.2
0.7
0.5
0.2
0.2
0.9
0.5
0.7
0.5
0.2
0.2

0.5
0.2
0.4
0.2
0.5
0.7
0.2

1

Note:
ade of either metal or concrete, are the sections commonly
available from manufacturers. From limited hydraulic tests they are equivalent in operation to a headwall in
both inlet and outlet control. Some end sections incorporating a closed taper in their design have a superior
hydraulic performance.
Ref: Norman, J. M., Houghtalen, R. J., and Johnston, W J., 1985. Hydraulic Design of Highway Culverts.
HDS No. 5, Federal Highway Administration, McLean, VA.
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Table 3.3c
Head Loss Coefficients

H ah

v o2
2g

K ah

Structure Configuration

Kah

Inlet
Inlet

0.5

straight run
angled through
90º
60º
45º
22.5º

1.50
1.25
1.10
0.70

Manhole

straight run

0.15

Manhole

angled through
90º
60º
45º
22.5º

1.00
0.85
0.75
0.45

Ref: HEC No. 22, Table 7-5a

3.6

PIPE ALIGNMENT:
A. Run Length: The length of individual storm drain runs is dictated by storm
drainage system configuration constraints and structure locations. Storm drain
system constraints include inlet locations, maintenance equipment limits, access
hole and junction box locations, etc. Where possible, storm drains should be
straight between access boxes and shall not exceed the maximum run length
between access boxes shown in Table 3.4, unless otherwise approved by the
Town Engineer or Stormwater Administrator.
Table 3.4
Maximum Pipe Run Length Between Structures
PIPE MATERIAL
Reinforced Concrete Pipe
Double walled HDPE Pipe
Corrugated Aluminum

SIZE
(inches)

MAXIMUM RUN LENGTH
(feet)

15 to 24
300
30 to 36
400
1
42 and 54
500
1
60 and larger
1000
15 to 48
425
Same criteria as RCP

1

If catch basin spacing exceeds 300 feet, calculations justifying increased spacing shall
be provided. See also Gutter Spread Calculation Example 10.4 and Curb Inlet
Design, Section 4.6

2

This length may be exceeded with approval by the Town Engineer on a case-by-case
basis.
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B. Alignment: To reduce impact to utilities, all storm drain lines shall follow the
curb line as much as practical (i.e. none behind curb or in street in curves).
C. Curved Pipe:
When approved by the Town Engineer or Stormwater
Administrator, curved storm drains are permitted where necessary to conform to
the street layout or avoid obstructions. Long radius bends, with beveled ends,
are available from supplies and are the acceptable means of changing direction
in pipes larger than 48 inches in diameter. The radius of curvature specified
should coincide with the standard curves available from the supplier for the pipe
diameter and class being used or otherwise fabricated by the supplier to conform
to the radius required and approved by the Town.
Deflecting non-beveled standard pipe joints to obtain the necessary curvature is
not permitted.
Pipes sizes 48 inches and smaller should not be designed with curves.
D. Pipe Bedding: Bedding for culverts within public rights-of-way shall conform to
Storm Drainage Section 02630, 3.1.2b.
3.7

STRUCTURE PLACEMENT REQUIREMENTS:
A. Pipes 48-inches or less:
1. At vertical changes in grade
2. At horizontal changes in direction
3. At maximum run lengths shown in Table 3.4. If a catch basin is not required,
structure shall be a manhole junction box. No blind junction boxes are
permitted.
4. At all junction of 2 or more pipes
5. At all catch basins
B. Pipes greater than 48 inches but less than 66 inches:
1. Same as for Pipes 48 inches or less except:
a. When approved by the Town Engineer or Stormwater Administrator, the
horizontal change in direction is to be effected by a horizontal curve as an
alternate means of changing pipe direction and the maximum run length
is less than that required in Table 3.4. However, the Town Engineer or
Stormwater Administrator, at their discretion, may approve an integral
riser for manhole access along a curve as a substitute for a manhole
junction box should the curve length exceed the maximum permitted run
length.
C. Pipes 66 inches in diameter and larger:
1. Same as for Pipes greater than 48 inches but less than 66 inches except:
a. The main drain line and integral risers for a catch basins and manholes,
inclusive of steps in the riser section only, shall be designed and
manufactured to carry the weight of the riser, grate and frame and any
superimposed traffic loads. Risers shall be eccentric. If the main slope
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exceeds 1%, a standard manhole or manhole junction box will be
required to be provided.
3.8

PIPE TERMINAL ENDS
A. Headwalls/endwalls shall be provided for pipes with diameters larger than 36
inches unless alterative end treatments are approved by the Town Engineer or
Stormwater Program Administrator. Flared-end sections may be used with pipes
36-inch or less in diameter.
B. This requirement is also applicable at driveway culverts.

3.9

PIPE CAMBER IN ROADWAY FILL EMBANKMENTS
A roadway embankment exerts more load on the foundation at the center of the
embankment than at the toe of the slope. Consequently, more settlement will occur in
the center area of the embankment fill which will yield a corresponding settlement of the
conduit. To avoid sag vertical deflection in the longitudinal pipe section, the bedding
profile can be cambered longitudinally. The upstream half of the pipe may be laid on
almost a flat grade and the downstream half on a steeper grade. The mid-ordinate of
the curve should be determined by a Geotechnical Engineer.

3.10

COVER
Both the minimum and maximum cover must be considered in the design of storm
drainage systems. Minimum cover limits are established to ensure the conduits
structural stability under live and impact loads. With increasing fill heights, dead load
becomes a controlling factor.
For the Town of Clayton, cover requirements shall conform to Table 3.5. In cases where
these criteria cannot be met, the storm drains should be evaluated to determine if they
are structurally capable of supporting the imposed loads provided the reduced cover is
allowed by the Town Engineer or Stormwater Administrator.
Maximum cover limits are controlled by fill and other dead loads. Maximum permitted
height of cover is shown below in Table 3.5. For heights exceeding these limits, the
Engineer shall submit to the Town Engineer or Stormwater Administrator calculations
showing the bury depth is satisfactory. The calculations shall consider pipe bedding,
trench width, bury, pipe class, soil arching, live and/or dead loads as applicable, and
material (flexible or rigid), etc.
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Table 3.5
Maximum Cover Depths

3.11

Conditions

Minimum Cover
Depth (ft)

Maximum Cover Depth

Roadways
Residential Driveways
Commercial Driveways
Non-traffic bearing
HDPE (see Table 3.1)
Corrugated Aluminum

2
1
2
1
1
2

See Spec Section 02630, Table 2630.1
Ditto
Ditto
Ditto
See Spec Section 02630, Para 3.1.3.E
Submit supporting documentation

STRUCTURES IN RELATION TO STREAMS/FLOODPLAINS:
Storm drainage manholes, pipe, or other drainage structures shall be located so that
they will not interfere with free discharge of the flood flows of the stream to which they
are proposed to tie. Portions of manholes above grade subject to hydrodynamic forces
of flooding shall be designed to resist the flood forces with a safety factor of 2.5.
Considerations shall be given for impact from debris.
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Section 4

CULVERT DESIGN

The purpose of this section is to establish standard procedures and criteria for Culvert Design
for the Town of Clayton.
4.1

INTRODUCTION
A drainage system shall be designed and constructed by the developer to provide for the
proper drainage of the surface water of the development and the drainage area of which
it is part. The storm drainage system shall follow existing topography as nearly as
practical. Additional design information shall be submitted to indicate that provision has
been made for the adequate disposal of surface water without any damage to the
developed or undeveloped land downstream or below the proposed development. A
copy of all drainage computations shall be submitted, clearly stating any assumptions
made.
and the runoff from contributing off-site areas, assuming ultimate development in
accordance with the current zoning regulations and the Land Use Plan.

4.2

PIPE CULVERT DESIGN - GENERAL
Private drainage culverts and public drainage culverts within a subdivision or site
development sub-basin shall be designed according to this section.
Pipe culverts shall be aligned parallel to the longitudinal axis of the channel, as much as
possible, to ensure maximum hydraulic efficiency and to minimize erosion. In areas
where a change in alignment is necessary, the change shall be accomplished upstream
of the culvert in the open channel. Appropriate erosion protection shall be provided.
Pipe culverts crossing beneath the roadway shall be designed to span from ditch line to
ditch line.

4.3

ROADWAY DRAINAGE SYSTEM
The road storm drainage system shall serve as the primary drainage system and shall
be designed to carry roadway, adjacent land, and building stormwater drainage. No
stormwater shall be permitted into the Town

4.4

DESIGN FREQUENCY
The design criteria for storm drainage shall be based upon the data prepared by NC
Department of Transportation Guidelines for Drainage Structures, latest revision,
USDOT Federal Highway Administration Urban Drainage Design Manual, Hydraulic
Engineering Circular No. 22, the NC Erosion and Sediment Control Planning and Design
Manual (http://www.dlr.enr.state.nc.us/pages/publications.html), NCDENR Division of
Water
Quality
Stormwater
Best
Management
Practices
Manual
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(http://h2o.enr.state.nc.us/su/bmp_forms.htm), the SCS National Engineering Field
Manual for Conservation Practices, or other acceptable calculation procedures.
The minimum design frequency for culverts shall conform to Table 2.1, Section 2,
Hydrologic Analysis.
4.5

HYDRAULIC DESIGN OF CULVERTS

4.5.1. FLOW TYPE ASSUMPTIONS
The design procedures presented here assume that flow within each storm drain
segment is steady and uniform. This means that the discharge and flow depth in each
segment are assumed to be constant with respect to time. Also, since storm drain
conduits are typically prismatic, the average velocity through a segment is considered to
be constant.
In actual storm drainage systems the flow at each inlet is variable, and flow condition are
not truly steady or uniform. However, since the usual hydraulic methods employed in
storm drain design are based on computed peak discharges at the beginning of each
run, it is a conservative practice to design using the steady uniform flow assumption.
4.5.2. OPEN CHANNEL VS. PRESSURE FLOW
Two design philosophies exist for sizing storm drain under the steady uniform flow
assumption. The first is referred to as open channel or gravity flow design. To maintain
open channel flow, the segment must be sized so that the water surface within the
conduit remains open to atmospheric pressure. For open channel flow, flow energy is
derived from flow velocity (kinetic energy), depth (pressure), and elevation (potential
energy). If the water surface through the conduit is to be maintained at atmospheric
pressure, the flow depth must be less than the height of the conduit.
Pressure flow design on the other hand, requires that flow in the conduit be at a
pressure greater than atmospheric. Under this condition, there is no exposed flow
surface within the conduit. In pressure flow, flow energy is again derived from flow
velocity, depth, and elevation. The significant difference here is that the pressure head
will be above the top of the conduit, and will not equal the depth of flow in the conduit. In
this case, the pressure head rises to a level represented by the hydraulic grade line.
The question of whether open channel or pressure flow should control design has been
debated among various highway agencies. For a given flow rate, design based on open
channel flow requires larger conduit sizes than those based on pressure flow. While it
may be more expensive to construct storm drain systems design based on open channel
flow, this design procedure provides a margin of safety by providing additional headroom
in the conduit to accommodate an increase in flow above the design discharge. This
factor of safety is often desirable since the methods of runoff estimation are not exact,
and once placed, storm drains are difficult and expensive to replace.
However, there may be situation where pressure flow design is desirable. For example
on some projects, there may be adequate headroom between the conduit and
inlet/access hole elevation to tolerate pressure flow. In this case, a significant cost
savings may be realized over the cost of a system designed to maintain open channel
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flow. Also, in some cases it may be necessary to use an existing system which must be
placed under pressure flow to accommodate the proposed design flow rate. In instances
such as these, there may be advantages to making a cursory hydraulic and economical
analysis of a storm drain using both design methods before making a final selection.
Under most ordinary conditions, it is recommended that storm drains be sized based on
a gravity flow criteria at flow full or near full. Designing for full flow is a conservative
assumption since the peak flow actually occurs at 93% full. However, where shallow
bury or headroom is critical and/or where the maximum permitted headwater over a
street storm inlet must be verified not to exceed the given criteria, the system may have
to be analyzed based on pressure flow criteria. However, the Town of Clayton will accept
either method.
An example of pressure flow and gravity flow are shown in Section 10.3.
4.5.3. METHODOLOGY
The Town of Clayton uses the design procedures of Hydraulic Design Series No. 5
(HDS-5) for the design of pipe culverts. HDS-5 was designed to analyze flow in pipes
using many different variables. The procedures in the Urban Drainage Design Manual,
HEC-22, also may be utilized. HEC-22 utilizes many of the same procedures in pipe
culvert analysis with references to HDS-5.
4.6

CURB INLET DESIGN
Curb storm drainage inlets shall be provided at intervals along roadways. Where these
inlets connect to storm sewers, a catch basin shall be installed with the inlet.
The NCDOT Guidelines for Drainage Structures, latest revision or the USDOT Federal
Highway Administration Urban Drainage Design Manual, Hydraulic Engineering Circular
No. 22 shall be used for curb inlet design.
For curb and gutter inlets, a minimum intensity of 2 year storm at 5 minute time of
concentration shall be used in all computations.
Inlet spacing and sizing shall be adequate to limit the spread of water to ½ the travel
lane into the roadway. The travel lane is the outside lane and does not include the
gutter section. Allowances shall be given for the potential of clogging at sumps. Due to
clogging characteristics, the use of slotted drains alone are not recommended in sag
locations. See also Table 3.4, Maximum Pipe Run Length Between Structures and
Gutter Spread Example 10.4.
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Table 4.6
Recommended Clogging Factors in Sump Condition 1
Number of Units

Grated Inlet

Curb Opening Inlet

1

0.50

0.12

2

0.35

0.08

3

0.25

0.05

4

0.15

0.03

Storm drainage inlets will be placed so that crosswalks will not be flooded during the
design storm intensity.
Further information on curb inlet design and gutter spread is found in Section 10.4.
4.7

EROSION CONTROL
Inlet and/or outlet protection is necessary to ensure those channels upstream and
downstream of pipe culverts maintain stability and to avoid excessive transport and
deposition of eroded material.
All erosion and sediment control measures shall be designed in accordance with the
North Carolina Erosion and Sediment Control Planning and Design Manual, latest
revision (http://www.dlr.enr.state.nc.us/pages/publications.html), and the NCDENR
Division of Water Quality Stormwater Best Management Practices Manual
(http://h2o.enr.state.nc.us/su/bmp_forms.htm).
These manuals contain valuable
information and tools for developing plans to minimize soil erosion and prevent
sedimentation pollution associated with land-disturbing activities.

1 Table 10.1, Urban Hydrology and Hydraulic Design, James C. Y. Guo, Water Resources Publication, LLC,
(Observed Conditions).
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Section 5

OPEN CHANNEL DESIGN

The purpose of this section is to establish standard procedures and criteria for Open Channel
Design for the Town of Clayton.
5.1

INTRODUCTION
Open channels, where allowed, shall be designed according to the following criteria.
and the runoff from contributing off-site areas, assuming ultimate development in
accordance with the current zoning regulations and the Comprehensive Land Use Plan.

5.1.1. OFF-ROAD DRAINAGE SYSTEM
The design of the off-road drainage system shall include the watershed affecting the
development and shall be extended to a watercourse or drainage way adequate to
receive the storm drainage. Swales and channels shall be constructed true to definition
and shall join the contours of the surrounding topography in such a manner that will
create a gently rolling natural appearance. Side drainpipes along side property lines
shall be extended to the back drainage easement.
When the drainage system is outside of the road right-of-way, the subdivision shall make
provision for dedicating an easement to the Town of Clayton to provide for the future
maintenance of said system.
5.1.2. REQUIRED DOCUMENTATION FOR OPEN CHANNEL DESIGNS
The following information must be submitted to the Town of Clayton for the design of
open channels, but is not limited to the following:
A. Vicinity Map: A vicinity map of the site and subject reach.
B. Site Map: A detailed map of the area and subject reach.
C. Drainage Map: A drainage map showing existing and proposed drainage area
boundaries along with all sub-area delineations and all areas of existing or
proposed development.
D. Discharge Calculations: Discharge calculations specifying the methodology and
key assumptions used, along with computed discharges at key locations. The
and the runoff from contributing off site areas, assuming ultimate development in
accordance with the current zoning regulations and the Land Use Plan.
E. Hydraulic Calculations: Hydraulic calculations specifying the methodology used.
All assumptions and values of design parameters must be clearly stated.
F. Plotted Cross-Sections: Typical existing and proposed cross-sections.
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G. When sizing channels, consideration shall be given to ultimate build out. Base
flow may require incorporation of a trapezoidal low flow channel in the main
trapezoidal ditch section.
5.2

OPEN CHANNEL DESIGN
The proper hydraulic design of a channel is of primary importance in ensuring that
flooding, sedimentation and erosion problems do not occur.
Equations and nomographs are shown in Section 10.5 OPEN CHANNEL DESIGN for
the convenience of the designer.
The following general criteria should be used in the design of open channels:

5.2.1. DESIGN FREQUENCIES FOR OPEN CHANNEL DESIGN
The design criteria for storm drainage shall be based upon the data prepared by NC
Department of Transportation Guidelines for Drainage Structures, latest revision,
USDOT Federal Highway Administration Urban Drainage Design Manual, Hydraulic
Engineering Circular No. 22, the NC Erosion and Sediment Control Planning and
Design, latest revision (http://www.dlr.enr.state.nc.us/pages/publications.html), the
NCDENR Division of Water Quality Stormwater Best Management Practices Manual
(http://h2o.enr.state.nc.us/su/bmp_forms.htm), the SCS National Engineering Field
Manual for Conservation Practices, or other acceptable calculation procedures.
All open channels in the Town of Clayton shall be designed to contain the peak runoff
from the frequency storm shown in Table 2.1, which includes the design to have
sufficient freeboard to provide for adequate drainage of lateral storm sewers. Properties
over which the surface waters are conveyed, from the development site to discharge
point, shall not be adversely affected.
In those cases where channel modifications are necessary to control increased flow from
proposed development, proposed water surface profiles are restricted such that the 100year flood profile under existing conditions shall not be increased. If the capacity of the
existing channel downstream of the project is less than the 100-year design discharge,
consideration shall be given for more frequent events to ensure that the severity and
frequency of downstream flooding is not increased.
5.2.2. CHANNEL GEOMETRY, SLOPE & VELOCITY
A. CHANNEL SIDE SLOPE
In grass-lined channels, the normal maximum side slope shall be no steeper than
3 horizontal to 1 vertical (3:1), which is the practical limit for mowing equipment.
In some areas, local soil conditions may dictate the use of side slopes flatter than
3:1 to ensure slope stability.
B. CHANNEL BOTTOM WIDTH
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In grass-lined channels, the minimum channel bottom width shall be 2 feet. In
concrete-lined channels, the minimum bottom width shall be 2 feet except where
concrete lined
roadside ditches are used.
C. CHANNEL FLOW-LINE SLOPE
Slope of the channel flow-line (invert) is generally governed by topography and
the energy head required for flow. Since flow-line slope directly affects channel
velocities, channels should have sufficient grade to prevent significant siltation.
However, slopes should not be so large as to create erosion problems. In the
Town of Clayton, unless approved by the Town Engineer, the minimum
recommended longitudinal slope shall be 0.4 percent (0.004). The use of flatter
slopes must be approved by the Town Engineer. The maximum channel invert
slope will be limited by the maximum flow velocities given in Table 5.1.
Appropriate channel drop structures may be used to limit channel invert slopes in
steep areas.
D. CHANNEL FLOW VELOCITIES
Excessive flow velocities in open channels can cause erosion and destabilize
side slopes, and may pose a threat to safety. Velocities, which are too low, may
allow the deposition of sediment and subsequent channel clogging. Table 5.1
provides desirable average and maximum permissible design velocities based on
10-year storm peak runoff rates for newly vegetated or armor-lined channels.
Table 5.1
Flow Design Velocities for Newly Vegetated and Armored Channels
Channel Description
Grass Lined:
Predominantly Clayey Soils
Grass Lined:
Predominantly Sandy Soils
Rip-Rap Lined
Concrete Lined

Average Velocity
(Feet Per Second)

Maximum Velocity
(Feet Per Second)

3.0

4.0

2.0

4.0

5.0
6.0

8.0
10.0

5.2.3. CHANNEL PROTECTION
A. DRAINAGE WAYS
The development shall adequately protect all ditches and drainage ways to the
satisfaction of the Town. Ditches and open channels shall be stabilized, seeded,
and mulched, turf reinforced, sodded or armored, depending on grades and
types of soils. As a general rule, ditches and channels, when permitted, shall be
lined a follows:
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Table 5.2
Ditch Liners
Grade

Liner

grades up to 1 percent
grades of 1 to 4 percent
grades over 4 percent

Seeded, mulched and tacked
Turf Reinforcement/ Sod
Armored

Seeding, sodding, and armoring operations shall be in compliance with the
NCDOT Standard specifications for Roads and Structures, latest edition. It is not
sufficient to have planted according to these specifications. There must be a
good stand of permanent grass to meet this requirement. Calculation shall be
made to determine the need for riprap outlet protection at pipe outlets.
B. EASEMENTS
The watercourse or ditch easement shall be wide enough to contain said ditch
with ample clearance for the operation of maintenance equipment. The minimum
easement width shall be 20 feet. See Table 1.2.
C. DOWNSTREAM PROTECTION
Stream banks and channels downstream from the development shall be
protected from increased degradation by accelerated erosion caused by
increased velocity of runoff from the construction activity.
Supporting
calculations may be required at the discretion of the Town Stormwater Program
Manager.
The construction activity shall be planned and conducted in such a manner that
the velocity of storm water runoff in the receiving watercourse at the point of
discharge resulting from the 10-year storm after development shall not exceed
the greater of:
1. The velocity as determined from the velocity in the North Carolina Erosion
and
Sediment
Control
Handbook,
latest
edition,
http://www.dlr.enr.state.nc.us/pages/publications.html or
2. The velocity in the receiving watercourse determined for the 10-year storm
prior to development.
If neither 1 nor 2 can be met, the channel below the discharge point shall be
designed and constructed to withstand the expected velocity.
Measures applied alone or in combination to satisfy the intent of this
paragraph are acceptable if there are no objectionable secondary
consequences. Innovative techniques and ideas will be considered and may
be used when shown to have the potential to produce successful results.
Some alternatives are to:
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a. Avoid increases in surface runoff volume and velocity by including
measures to promote infiltration to compensate for increased runoff from
areas rendered impervious.
b. Provide energy dissipaters at outlets of storm drainage facilities to reduce
flow velocity at the point of discharge from the development; these may
range from simple riprap sections to complex structures.
c. Protect watercourses subject to accelerated erosion by improving crosssections and/or providing erosion resistant lining.
D. UPSTREAM PROTECTION
1. Maximum allowable high water levels should be established along the storm
drainage system prior to initiating hydraulic evaluations.
2. The headwater elevation of existing streams or pipe culverts upstream of the
proposed development shall not be increased above the pre-development
elevations from either the design storms shown in Table 2.1 or from a 100year 24-hour storm event, whichever is greater.
3. Small drainage basins upstream of the proposed development shall be given
consideration for the potential of flooding due to short duration high intensity
storm events.
4. When applicable, evaluation of an upstream drainage basin shall be given
consideration for the potential of grate clogging (i.e. yard and roadway grated
inlets). Assume a clogging factor of 50% for single grates in a sump
condition.
5. Any evaluation of the upstream drainage basin shall consider the potential
impact of flooding existing upstream basements or near grade finished floors
(slab-on-grade or crawl space) and make allowances to prevent the new
development from increasing the pre-existing high water elevation.
E. CHANNEL EROSION CONTROL
Erosion protection is necessary to ensure that channels maintain their capacity
and stability and to avoid excessive transport and deposition of eroded material.
All Erosion and Sediment Control Plans measures shall be designed in
accordance with the North Carolina Erosion and Sediment Control Handbook,
latest edition (http://www.dlr.enr.state.nc.us/pages/publications.html).
Erosion and Sedimentation Control Plans, permit applications, and fees shall be
submitted in accordance with NCDENR, Land Quality Section. The Town of
Clayton does not have local review authority for erosion and sedimentation
control plans. Plans must be submitted to NCDENR, Land Quality Section.
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Section 6

STORMWATER MANAGEMENT DESIGN

The purpose of this section is to provide a guide for the design of stormwater management
concerning Phase II Stormwater and Neuse River Nutrient Management regulations.
6.1

INTRODUCTION & OBJECTIVE
The Phase II stormwater permitting programs were established under the Federal Clean
Water Act of 1970. The delegation of that program was accepted by the NC Division of
Water Quality (DWQ), a section of NC Department of Natural and Environmental
Resources (NCDENR). Based on the requirements from the Clean Water Act, the
following are goals that required under the Phase II program:
Public education and outreach on stormwater impacts,
Public involvement and participation,
Illicit discharge detection and elimination,
Construction site stormwater runoff control,
Post-construction stormwater management for new development
redevelopment, and
Pollution prevention/good housekeeping for municipal operation.

and

This manual is being implemented to provide guidance and design methodology for the
post-construction stormwater management for new development and redevelopment
within the Town of Clayton limits and ETJ. This manual is intended to provide technical
information in support of the Town of Clayton Stormwater Ordinance and possible
strategies to meet the requirements set by the ordinance. The Town of Clayton is
volunteering to be placed under the NPDES Phase II regulations and Neuse River
Nutrient Management for stormwater runoff and this manual provides the information
needed to design and treat stormwater runoff in accordance with both NPDES Phase II
and Neuse River Basin Nutrient Management regulations.
The Environmental
Management Commission (EMC) designated the Town of Clayton as a Phase II entity
on January 14, 2010. http://portal.ncdenr.org/web/wq/ws/su/phase2
Designer to refer to the NC Department of Environment and Natural Resources
(NCDENR) Division of Water Quality (DWQ) Stormwater Best Management Practices
Manual, latest revision (http://h2o.enr.state.nc.us/su/bmp_forms.htm), and this manual.
Note that in any discrepancy between the NCDENR DWQ BMP Manual and the Town of
Clayton Manual of Specifications, Standards and Design or Town Stormwater
Ordinance, the more stringent of the requirements apply.

6.2

GENERAL PROCEDURES
A Stormwater Management Permit is required for all new development within the Town
of Clayton limits and ETJ. The permit must be applied by the developer or owner of the
site where the development is proposed. The developer or owner must sign the permit
application and provide the required development information as listed below in Section
6.2.1. The Stormwater Management Permit application form is included in Appendix A.
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Per the Stormwater Ordinance, the definition of new development is:
1. Any activity that disturbs greater than one (1) acre of land to establish, expand,
or replace a single family or duplex residential development or recreational
facility. For individual single family residential lots of record that are not part of a
larger common plan of development or sale, the activity must also result in
greater than ten (10) percent built-upon area;
2. Any activity that disturbs greater than one-half (1/2) an acre of land to establish,
expand, or replace a multifamily residential development or a commercial,
industrial or institutional facility.
Prior to submitting the Stormwater Management Permit, it is recommended that the
owner/developer and his/her consultant schedule a meeting for a pre-design conference
with the Stormwater Administrator. This conference may help with the overall
understanding and expectations for the site development and the requirements that will
need to be met for the Town of Clayton. The discussions will be centered on the
information needed per this design manual and will cover other site specific concerns or
questions that could arise during the design of the site.
6.2.1

Stormwater Management Permit Application
The Stormwater Management Permit application package should be inclusive of all
necessary materials to understand the design and how the site will be developed in
relation to stormwater management. At a minimum, the application must be submitted
with the items as detailed in the Stormwater Management Checklist in Appendix G of
this manual.
Additional checklists and worksheets are included in the NC Department of Environment
and Natural Resources (NCDENR) Division of Water Quality (DWQ) Stormwater Best
Management
Practices
Manual,
latest
revision
(http://h2o.enr.state.nc.us/su/bmp_forms.htm).

6.2.2

Stormwater Management Statement
A Stormwater Management Statement is required with all plans submissions to help the
Stormwater Administrator determine how the stormwater management facility was
designed. The statement must be sent in with the preliminary subdivision plat for either
commercial or residential subdivisions. The statement will be approved and reviewed by
the Town of Clayton Town Engineer or Stormwater Administrator. If the design has not
changed between the preliminary and the construction plat, then resubmission of the
Stormwater Management Statement will not be necessary. If substantial changes were
made to the stormwater management for the site, a modified Stormwater Management
Statement must be submitted for review and approval by the Town of Clayton.
An example statement is in Appendix B. The example statement can be utilized as a
guideline; however, the required Stormwater Management Statement must provide
detailed site specific information for the development. Generic language should be
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avoided and specific descriptions of how the development will address stormwater runoff
impacts should be included.
At a minimum, the Stormwater Management Statement must include:
1. Development name and address.
2. Developer/Owner and Consultant contact information.
3. A description of the existing site.
4. A description of the proposed development or construction activity.
5. An impervious area calculation for both existing site and proposed site
conditions.
6. A description of the stormwater impacts the proposed development or
construction activity may have on the surrounding properties. This includes
identifying upstream and downstream drainage facilities potentially affected
by the new development and the ability of the existing drainage ways to
handle the additional runoff.
7. A description of the proposed stormwater management facility and how they
will be designed, constructed, maintained and operated to:
a. Minimize the adverse affects on the quality of stormwater runoff from the
development,
b.
surfaces and minimize concentrated flows,
c. Provide distributed stormwater runoff to minimize offsite impacts and
provide sheet flow into existing vegetated buffers,
d. Extend the time of concentration to the maximum practical level.
e. Preserve and protect the natural drainage ways,
f.

Respect the practical limits of public and private drainage facilities,

g. Protect neighboring properties from unreasonable adverse effects
resulting from the development,
h. Prevent flooding within the development and on surrounding properties,
and
i.

Limit the impacts of stormwater runoff discharging into or from the site, or
obtain approvals and easements from the affected property owners.

8. Estimated cost for construction and continued maintenance of the BMP(s).
9. A vicinity map showing the location of the site within the Town limits. The
scale of the map shall be adequate to show the area in question with
reasonable depiction of streets to determine the exact location of the site.
10. A USGS Quadrangle map with the site location depicted on the map.
11. A copy of the Johnston County Soil Survey with the site location depicted on
the map. The map must be from the official publication. The website version
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can be used for soil breakouts and design, but cannot be used for stream
determination.
Preliminary subdivision plats that do not include a Stormwater Management
Statement WILL NOT be considered complete and may not be included on the
Planning Board agenda.
6.3

NEUSE BUFFER REGULATIONS
On June 22, 1999, The Environmental Management Commission adopted the Neuse
River Basin: Nutrient Sensitive Waters Management Strategy: Protection and
Maintenance of Riparian Buffers (15A NCAC 2B .0233). The purpose of the rule is to
protect and preserve the riparian buffers in the Neuse River Basin to maintain their
nutrient removal functions. The Town of Clayton requires all site plans and subdivisions
submitted for Town review to have all streams identified and riparian buffers noted on
the maps where applicable.
The Neuse River Riparian Buffer rules apply to all existing streams, lakes, ponds or
other bodies of water if the feature is shown on either the most recent version of a
1:24,000 scale (7.5 minute) quadrangle topographic map prepared by the USGS or the
most recent version of the soil survey map prepared by the NRCS. The Neuse River
Riparian Buffer rules implement and
features as noted above. Exemptions from the Neuse River Basin Rules for riparian
buffers along surface waters that appear on the maps must be obtained in writing from
the NCDENR Division of Water Quality.
Approval from the Division of Water Quality (DWQ) will be required prior to the Town of
Clayton Stormwater Management Plan approval for any sites that appear to be
impacting riparian buffers. For more information on allowable activities within a riparian
buffer or along a stream or for detailed information for exemptions from the riparian
buffer rule, contact the NCDENR DWQ Raleigh Regional Office at (919) 791-4200, or at
http://h2o.enr.state.nc.us/nps/neuse.htm.
Pursuant to Section 3 of the Stormwater Management Ordinance, intermittent and
perennial streams are defined as follows:
Intermittent Stream A natural drainage way, which shows up as a blue line on the
USGS 7.5 minute quadrangle maps and has a contributing drainage area of 300
acres or more shall be considered an intermittent stream for the purposes of this
ordinance.
NCDENR defines an intermittent stream as a well-defined channel that contains
water for only part of the year, typically during winter and spring when the aquatic
bed is below the water table. The flow may be heavily supplemented by stormwater
runoff. An intermittent stream often lacks the biological and hydrological
characteristics commonly associated with the conveyance of water. 15A NCAC
02B.0233(2)(g)
Perennial Stream
flows.

Perennial streams are streams that have essentially continuous
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NCDENR defines a perennial stream as a well-defined channel that contains water
year round during a year of normal rainfall with the aquatic bed located below the
water table for most of the year. Groundwater is the primary source of water for a
perennial stream, but it also carries stormwater runoff. A perennial stream exhibits
the typical biological, hydrological, and physical characteristics commonly associated
with the continuous conveyance of water. 15A NCAC 02B .0233(2)(i)
All proposed development and construction activity located near or adjacent to a riparian
buffer must adhere to the Neuse River Basin Rules. In particular, the following items
must be addressed, where applicable, on all Stormwater Management Plans:
1. All surface waters, as shown on the USGS Quadrangles or Johnston County
Soil Survey, must be shown on the proposed plan.
2. All riparian buffers must be appropriately labeled on the proposed plan and
final plat. Riparian buffers must extend 50 feet from the top of bank for
streams or the edge of normal water levels for ponds and other
impoundments.
3. Where development requires the disturbance of a riparian buffer,
documentation of approval from NCDENR DWQ is required. If the project is
considered exempt, documentation or an explanation should be provided
noting this, utilizing the conditions stated in the Neuse River Basin Rules.
4. Diffuse flow must be provided for all stormwater runoff entering the riparian
buffer. The following guidelines should be utilized:
a. Development located near riparian buffers should minimize large
concentrated discharge points.
By providing multiple outlets for
stormwater runoff and maintaining natural drainage patterns, the
stormwater runoff impacts from new development can be minimized.
b. Documentation must be provided, indicating that the proposed
development has provided sheet flow at all discharge points where
required. Appropriate calculations and details should be included.
c. Additional methods to provide diffuse flow will be reviewed and approved
on an individual basis. Developers and design professionals may request
a pre-design conference to determine if a proposed facility will be
accepted.
d. The NCDENR DWQ Level Spreader Design Guidelines, latest revision,
can be utilized except sod shall be utilized.
e. Discharge that will flow into an existing, non-buffered draw or stream,
prior to entering the riparian buffer will be exempt from the diffuse flow
requirement.
5. All stormwater facilities proposed to create sheet flow must be contained
within permanent drainage easements and have Operation and Maintenance
Agreement (Appendix C) and/or guidelines provided in the restrictive
covenants. The Operation and Maintenance Agreements and the restrictive
covenants must be recorded.
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Nitrogen Reduction
The Neuse River Basin Nutrient Sensitive Waters Management Strategy: Basin Wide
Stormwater Requirements (15A NCAC 2B .0235) and the Town of Clayton Stormwater
Ordinance requires new development to reduce nitrogen loading by installing BMPs,
both structural and non-structural, or by offsetting payments to the Ecosystem
Enhancement Program (EEP) or a local nutrient mitigation bank. The nitrogen loading
limits for each development type, calculations for loading amounts, and the method for
payments into the EEP are outlined in this Section.
Designer to refer to the NC Department of Environment and Natural Resources
(NCDENR) Division of Water Quality (DWQ) Stormwater Best Management Practices
Manual, latest revision (http://h2o.enr.state.nc.us/su/bmp_forms.htm) and this manual.
Note that in any discrepancy between the NCDENR DWQ BMP Manual and the Town of
Clayton Manual of Specifications, Standards and Design or Town Stormwater
Ordinance, the more stringent of the requirements apply.

6.3.2

Total Nitrogen Loading Calculations
As part of the Neuse River Basin rules, the Town of Clayton requires that all new
development must calculate the total nitrogen loading exported from the site. The export
is calculated in pounds per acre per year (lbs/ac/yr). NCDENR DWQ requires that all
new developments achieve a nitrogen export of less than or equal to 3.6 lbs/ac/yr.
Two different methods are available to calculate the Total Nitrogen export as outlined
below:
Method 1: For residential development where lots are shown but the actual footprint of
buildings and paved areas are not shown. This method estimates the total amount of
impervious surfaces expected within the development, based on lot size, house size and
estimations for driveways and other impervious areas.
Method 2: For residential and non-residential development showing the entire footprint
of the buildings and other impervious surfaces.
Method 2 shall apply to
Commercial/Industrial subdivisions and site plans. This method is more accurate and
simpler than Method 1.

6.3.2.1

Method 1: Residential Development when Impervious Surfaces NOT Shown
Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:

Determine area for each type of land use and enter in Column 2.
Total the areas for each type of land use and enter at the bottom of
Column 2.
Determine the TN export coefficient associated with right-of-way using
Figure 6.1.
Determine the TN export coefficient associated with lots using Figure 6.2.
Multiply the areas in Column 2 by the TN export coefficients in Column 3
and enter in Column 4.
Total the TN exports for each type of land use and enter at the bottom of
Column 4.
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Determine the export coefficient for site by dividing the total TN export
from uses at the bottom of Column 4 by the total area at the bottom of
Column 2. NCDENR DWQ requires that all new developments achieve a
nitrogen export of less than or equal to 3.6 lbs/ac/yr.

Table 6.1
Method 1 for Residential Development when Impervious Surfaces Not Shown
(1)
(2)
(3)
(4)
Type of Land Cover
Area
TN Export Coeff. TN Export from use
(Acres)
(lbs/ac/yr)
(lbs/yr)
Permanently protected
0.6
undisturbed open space
(forest, un-mown meadow, etc.)

Permanently protected
managed open space

1.2

(lawn, grass, landscaping, etc.)

Right-of-way
(read TN export from Graph 5.1)

Lots
(read TN export from Graph 5.2)

TOTAL

Figure 6.1: Total Nitrogen Export from Right-of-Way
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Figure 6.2: Total Nitrogen Export from Lots

When using Method 1 to calculate the Total Nitrogen Export, the following guidelines
should be adhered to when estimating the TN Export Coefficient from Figures 6.1
and 6.2:
A. To determine the percentage of Right-of-Way that is pavement, the entire
roadway surface within the Right-of-Way should be used.
B. To determine the Number of Dwelling Units per Acre, only the land area within
the proposed single-family lots should be used. The area should also exclude all
and that is already utilized as undisturbed or managed permanently protected
managed open space.
6.3.2.2

Method 2: Residential/Non-Residential Developments where Impervious
Surfaces Shown
Step 1:
Step 2:
Step 3:
Step 4:
Step 5:

Determine area for each type of land use and enter in Column 2.
Total the areas for each type of land use and enter at the bottom of
Column 2.
Multiply the areas in Column 2 by the TN export coefficients in Column 3
and enter in Column 4.
Total the TN exports for each type of land use and enter at the bottom of
Column 4.
Determine the export coefficient for site by dividing the total TN export
from uses at the bottom of Column 4 by the total area at the bottom of
Column 2. NCDENR DWQ requires that all new developments achieve a
nitrogen export of less than or equal to 3.6 lbs/ac/yr.
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Table 6.2
Residential/Non-residential Developments where Impervious Surfaces Shown
(1)
(2)
(3)
(4)
Type of Land Cover
Area
TN Export Coeff. TN Export from use
(Acres)
(lbs/ac/yr)
(lbs/yr)
Permanently protected
0.6
undisturbed open space
(forest, un-mown meadow, etc.)

Permanently protected managed
open space

1.2

(lawn, grass, landscaping, etc.)

Impervious surfaces
(roads, parking lots, driveways, roofs,
paved storage areas, etc.)

21.2

TOTALS
Both the tables and charts are in Appendix E for ease of use.
**See Section 6.3.2.5 for calculations for sites with existing impervious surface

6.3.2.3

Nitrogen Export Reduction Options
The NCDENR DWQ requires that the total nitrogen loading is less than 3.6 lbs/ac/yr
for any development in the Town of Clayton jurisdiction. There are three options to
reduce this export as listed:
A. BMPs as described in Section 7 can be installed to reduce the nitrogen loading
rate from the development. The rate or removal is dependent on the type of
BMP utilized as noted in the NCDENR DWQ Stormwater BMP Manual, latest
revision, (http://h2o.enr.state.nc.us/su/bmp_forms.htm).
B. A onetime payment (offset payment) can be paid to the EEP or a local nutrient
mitigation bank, or
C. A combination of BMPs and offset payment.
There is a maximum buy down limit depending on the type of development. The
following Table 6.3 shows how a development can apply the options described
above and the limits based on the development type:
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Table 6.3
Nitrogen Export Reduction Options
Residential
If nitrogen export is less than 6.0 lbs/ac/yr:

If nitrogen export is less than 10 lbs/ac/yr:

1.

Install BMP(s) to remove nitrogen to 3.6
lbs/ac/yr limit.
2. Pay offset payment (Section 6.3.2.4) to
3.6 lbs/ac/yr limit.
3. Do a combination of 1 and 2 to remove
nitrogen to 3.6 lbs/ac/yr limit.
If nitrogen export is greater than 6.0 lbs/ac/yr:

1.

1.

1.

Install BMP(s) to remove nitrogen to
below 6.0 lbs/ac/yr limit.

THEN perform one of the following:
2. Install BMP(s) to remove nitrogen to 3.6
lbs/ac/yr limit.
3. Pay offset payment (Section 6.3.2.4) to
3.6 lbs/ac/yr limit.
4. Do a combination of 2 and 3to remove
nitrogen to 3.6 lbs/ac/yr limit.

6.3.2.4

Other Development

Install BMP(s) to remove nitrogen to 3.6
lbs/ac/yr limit.
2. Pay offset payment (Section 6.3.2.4) to
3.6 lbs/ac/yr limit.
3. Do a combination of 1 and 2 to remove
nitrogen to 3.6 lbs/ac/yr limit.
If nitrogen export is greater than 10 lbs/ac/yr:
Install BMP(s) to remove nitrogen to
below 10.0 lbs/ac/yr limit.

THEN perform one of the following:
2. Install BMP(s) to remove nitrogen to 3.6
lbs/ac/yr limit.
3. Pay offset payment (Section 6.3.2.4) to
3.6 lbs/ac/yr limit.
4. Do a combination of 2 and 3 to remove
nitrogen to 3.6 lbs/ac/yr limit.

Total Nitrogen Offset Payment Calculation
If developments choose the offset payment option to reduce the
Total Nitrogen export from the site, where allowed, the fee may be
paid to either a private mitigation bank or the NC Ecosystem
Enhancement Program (http://www.nceep.net/).
If using a private mitigation bank, the nutrient offset payment fee is to be negotiated.
If using the EEP, then the nutrient offset payment fee is calculated by using the
following equation:
Payment = ($Fee/lb) (# lbs/ac/yr) (# Acres) (30 yrs)
Where:

$Fee/lb:

The cost of mitigation per pound of nitrogen export from
the development. This number is established by the EEP
and is reviewed and every year for potential adjustment.
Please
check
the
EEP
website
at
www.nceep.net/pages/fee.htm for verification of the fee
amount to use.
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# lbs/ac/yr:

The number of pounds of nitrogen per acre per year that
was previously calculated in Tables 6.1 or 6.2 of this
section.

# Acres:

The total size of the development in acres.

Apportioning Method for Computing Nitrogen Loading for Sites with Existing
Impervious Area
If a site with existing impervious area is being developed, an apportioning technique
may be used to determine the nitrogen loading for proposed development. This
method assigns appropriate portions of open space to new development when the
existing and proposed amounts of impervious and pervious areas are known. See
Section 10.6 for details and an example of the apportioning method.

6.4

IMPERVIOUS AREA LIMITATIONS

6.4.1

Requirements
All new developments shall be held to the following impervious area limits:
Table 6.4
Impervious Area Limits
Type of Development

Typical

Single Family Residential

15%

Other Development (Commercial, Industrial,

60%

Institutional and Multi-family)

Single family residential includes all subdivisions where no more than one dwelling unit
is proposed per lot. The development must be subdivided with single-family homes
proposed. Recreation areas and open space associated with a single-family subdivision
is also included in the total development maximum impervious area allowed.
Other Development includes all commercial, industrial, institutional and multi-family
developments.
Residential developments, such as duplexes, town homes and
apartments are considered multi-family and are included in the Other Development.
6.4.2

Impervious Area Calculations
All Stormwater Management Permit applications must include calculations documenting
the total proposed impervious area within the development. Impervious areas are
defined as all surfaces composed of material that impedes or prevents natural infiltration
of water into the soil. Examples of impervious surfaces include pavement, concrete,
gravel and roofed surfaces.
For single-family residential subdivisions, where the exact building footprint per lot is
unknown, a maximum impervious surface area for the site for each lot can be utilized to
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determine compliance with the maximum impervious area allowed within the
development. The following criteria should be adhered to when using this option:
A. A reasonable impervious area per lot must be used in the calculations.
Documentation that the area used will be adequate for the intended use is
required. A typical plot plan or analyses of existing impervious area in
surrounding, comparable developments can be provided to meet this
requirement.
B. The Town prefers residential developments to utilize a maximum impervious area
per lot as opposed to an average area per lot. If the development must utilize an
average impervious area, reasonable explanation must be provided. If an
average impervious area is used, the developer must track the development
internally and provide annual (or as requested) updates to the Town.
C. The Town reserves the right to request asbuilt documentation from the
developer, verifying that the proposed maximum impervious areas have not been
exceeded.
D. The Town encourages additional impervious area per lot be provided for future
expansion by the homeowner (e.g., 100-500 sf per lot for sheds, screened
porches or additions).
E. All impervious area within the proposed right-of-way, but outside of the edge of
roadway pavement must be included in the allowable impervious area per lot.
F. The maximum impervious area allowed per lot (or average) must be recorded on
the Final Plat and noted in the restrictive covenants recorded for the subdivision.
The following note can be followed as an example to meet this requirement:
Impervious area includes all buildings, sheds, sidewalks, covered porches,
driveways, and surfaces such as gravel, concrete, asphalt, brick, slate or
stone that impeded the infiltration of water into the soil. The maximum
impervious area allowed per lot should include any impervious area proposed
within the portion of the right-of-way between the edge of roadway pavement
and the front of the lot line.
If a development area includes existing impervious areas, all impervious areas to remain
must be included in the total impervious area calculations. Existing impervious areas
that are removed are not required to be included in the maximum allowable impervious
area limits. However, any existing impervious area that existed prior to adoption of
either the Watershed Protection Regulations or the Neuse River Watershed Regulations
is grandfathered.
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BEST MANAGEMENT PRACTICES

)

INTRODUCTION
Management of nonpoint source discharge is a stated goal of the 1987 Water Quality
Act. An important source of these pollutants is stormwater runoff from urban and
developing areas. This runoff has the potential to degrade water quality in all types of
waters, including, among others, those classified as water supply watersheds, shellfish
areas, and nutrient sensitive waters. The management of stormwater runoff through
nonstructural controls (e.g., low-density development) is the preferred method of
reducing pollution from urban areas. In cases where low density is not feasible,
engineered stormwater controls are viable solution to reducing pollution. However,
proper design, and subsequent management, of these engineered solutions is essential
for adequate pollutant removal.
supply watersheds, the 20 coastal counties and areas near High Quality and
Outstanding Resource Waters is based first on minimizing impervious surfaces and;
secondly, on treating stormwater runoff from these surfaces. The rules contained in 15A
NCAC 2H .1000 for wet detention basins provide information on the appropriate volume
of runoff to be controlled and the corresponding basin size configuration. North Carolina
Stormwater
meet the pollutant removal design standard of 85% removal of total suspended solids
(TSS). This section, along with the standard details, is meant to supplement the rules in
the NCAC by providing design checklists and details, their design criteria, and their
assumed TSS removal. These guidelines are not meant to replace the rules. The
stormwater
in Table
7.1, below.
Designer to refer to the NC Department of Environment and Natural Resources
(NCDENR) Division of Water Quality (DWQ) Stormwater Best Management Practices
Manual, latest revision (http://h2o.enr.state.nc.us/su/bmp_forms.htm), and this manual.
Note that in any discrepancy between the NCDENR DWQ BMP Manual and the Town of
Clayton Manual of Specifications, Standards and Design or Town Stormwater
Ordinance, the more stringent of the requirements apply.

7.2

BMP MEASURES USED BY TOWN OF CLAYTON
The NC Department of Environment and Natural Resources (NCDENR) has published a
Stormwater Best Management Practices Design Manual, that is updated continuously.
The Town of Clayton has adapted the information in this publication (herein referred to
as the BMP manual, latest revision) for guidance in designing water
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Table 7.1
BMP Devices
Devices Allowed
Dry Detention
Wet Detention Ponds
Stormwater Wetlands
Pocket Wetlands
Sand Filters
Bioretention Filters
Grassed Swales
Extended Dry Detention
Infiltration Devices
Porous Concrete Pavement
Level Spreaders w/ Filter Strip

7.3

OTHER FAVORABLE BMP MEASURES

7.3.1

Downspout Dispersion
splashblocks or gravel-filled trenches that serve to
Downspout dis
spread roof runoff over vegetated pervious areas. Dispersion attenuates peak flows by
slowing entry of the runoff into the conveyance system, allows for some infiltration, and
provides some water quality benefits.
A. General design guidelines:
Application: With pre-approval of the Town Engineer, downspout dispersion
may be used on sites, subdivisions, single-family residences and can be used in
concrete pavement, grassed swales,
bioretention filters, etc. to reduce total suspended solids and generally improve
water quality.
B. Additional Design Criteria for Splash blocks:
The following conditions must be met to use splash blocks:
1. Splash blocks may be used for downspouts discharging to a vegetated flow
path at least 50 feet in length as measured from the downspout to the
downstream property line, structure sensitive steep slope, stream, wetland, or
other impervious surface. The vegetated flow path must be covered with
well-established lawn or pasture, landscaping with well-established
groundcover, or native vegetation with natural groundcover.
The
groundcover shall be dense enough to help disperse and infiltrate flow and to
prevent erosion.
2. Flows shall not be directed onto sidewalks.
3. A maximum of 700 square feet of roof area may drain to each splash blocks.
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4. A splash block or a pad of crushed stone (2 feet wide by 3 feet long by 6
inches deep) shall be placed at each downspout discharge point.
5. No erosion or flooding of downstream properties may result.
6. Splash blocks may not be placed on slopes greater than 20% or above
erosion hazard areas without evaluation by a qualified geotechnical engineer
and approval of the Town.
7. For sites with septic systems, the discharge point must be down slope of the
primary and reserve drain field areas. This requirement may be waived by
the Town if site topography clearly prohibits flows from intersecting the drain
field or where site conditions indicate that this is unnecessary.
8. If the vegetated flow path (measured as defined above) is less than 25 feet
on a subdivision single-family lot, a perforated stub-out connection may be
used in lieu of downspout dispersion. A perforated stub-out may also be
used where implementation of downspout dispersion might cause erosion or
flooding problems, either on site or on adjacent lots. This provision might be
appropriate, for example, for lots constructed on steep slopes, where
downspout discharge could be cumulative and might pose a potential hazard
for lower lying lots, or where dispersed flows could create problems for
adjacent offsite lots. This provision does not apply to situations where lots
are flat and onsite downspout dispersal would result in saturated yards.
7.4

LOW IMPACT DEVELOPMENT (LID)
Sustainable design strategies such as Low Impact Development (LID) are encouraged to
limit the disruption and pollution of natural water flows. Site geometry, landscaping
codes, green space requirements, setback regulations, and parking requirements limit
the design, location and area for stormwater management systems. Construction
standards, schedules, and processes contrary to design objective may create
compliance issues. LID may have solutions to many of these obstacles and challenges.

7.4.1 The LID Concept
Conventional practices assume that
The result is an
efficient runoff collection system conveying stormwater to a detention device in the
approach with conventional stormwater management. Low Impact Development
manages runoff at its source as opposed to the end of the pipe through the use of
disconnected runoff elements, decentralized treatment practices, reduced impervious
surfaces, increased flow paths and times and conserved natural resources. The result is
decreased size of storm pond structures, decreased construction costs, increased
marketability and protection of the environment.
7.4.2 The six major goals of LID can be summarized as follows:
A. Minimizing impervious impact;
B. Maximizing flow lengths;
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Minimizing flow velocities;
Maximizing infiltration;
Providing water quality filtration; and
Providing controlled flood storage.

Low Impact Development: A
published by North Carolina State University, North
Carolina Cooperative Extension, June 2009, latest revision.
(http://www.ces.ncsu.edu/depts/agecon/WECO/lid/documents/NC_LID_Guidebook.pdf)

7.4.3

More information regarding Low Impact Development (LID) can be obtained from:
NC LID Group:

http://www.bae.ncsu.edu/topic/lid/index.html

Huntersville, NC, Water Quality Design Manual:
http://www.charmeck.org/Departments/StormWater/Cont
ractors/Low+Impact+Development.htm

7.5

Low Impact Development Center:

http://www.lowimpactdevelopment.org/

NAHB Research Center Toolbase:

http://www.toolbase.org/

U.S. EPA:

http://www.epa.gov/owow/nps/lid/

DETAILS
The Standard Details in Appendix I are herein made part of this section by reference
(http://portal.ncdenr.org/web/wq/ws/su/bmp-manual). Note that in any discrepancy
between the NCDENR and Town of Clayton requirements, the more stringent of the
requirements apply.
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Section 8 - INSPECTION & ACCEPTANCE
8.1

LIMITS OF PUBLIC OWNERSHIP AND MAINTENANCE RESPONSIBILITY:
A. All drainage easements carrying water from the right of way or public property shall be
public and maintained by the Town of Clayton.
B. The Town of Clayton assumes no liability or responsibility for adjudicating disputes
between property owners regarding non-publicly generated storm water.
C. Drainage systems maintained by NCDOT as part of its State highway system.
D.

8.2

: The Town will not accept
these areas/structures for maintenance; however, the Town reserves the right to enter to
routinely inspect these areas and address any items that would cause BMP(s) to be
noncompliant. This will be done in an emergency situation without notice. Under normal
conditions, the Town will contact the owner/developer to have said items addressed. If
unable to do so within a reasonable time, the Town reserves the right to charge the
owner/developer for any expense incurred by the Town in doing so.
LIMITATION OF CONSEQUENTIAL DAMAGE TO PRIVATE FACILITIES LOCATED
ON PUBLIC EASEMENTS
All public easements including storm sewer are to remain clear of obstructions. No
buildings, fences, trees, shrubs or other obstructions shall be placed in any easement.
Driveways, walkways, asphalt and parking lots may be permitted in easements;
however, the Town reserves the right to remove such asphalt, concrete, base course
and sod as necessary to access its facility in the case of emergency. Pavement or
concrete will be replaced with a patch. Sod will be replaced with Fescue or rye seeding.
The Town will not be responsible for replacing a property owner s sod after repairing a
drainage line.

8.3

ITEMS NEEDED FOR ACCEPTANCE
A. Record drawings need to be submitted after final inspection and prior to
acceptance.
B. Bond will be required to be submitted. Bond amount of 20% of the construction
cost but no less than $3,000.
C. All public stormwater structures shall be surveyed and tied into the NC State grid
for upload into GIS. A record drawing shall be submitted to the Town of Clayton
for approval with the record drawing certificate on the plan. Once approval of the
record drawings are obtained, a hard copy with a CAD drawing (formattable to
GIS) on CD must be submitted to the Town Engineer or Stormwater Program
Administrator.
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8.4

INSPECTIONS:

8.4.1

The following items must be inspected during and after installation of storm drainage
lines and appurtenances:
A. All boxes and manholes for presence of weep holes, formed inverts, castings,
pipe flushed against inside wall of box, steps and location of steps, proper
corbelling of brick/block in accordance with the details and specs, wall thickness
and depth of manhole.
B. Pipe for cracks.
C. Removal of debris and sediment in both pipe and box.
D. Rip rap outlet protection and filter fabric, stilling basin compliance with plan if
applicable.
E. Armor protection of ditches (concrete and/or temporary liners), scour, and
erosion.

8.4.2

All inspections must be scheduled at least 24 hours prior to when needed. Inspections
will be performed in the order received. Every effort will be made to accommodate the
time of request; however, this cannot be guaranteed.

8.4.3

Upon completion of construction the developer shall request a warranty inspection.
Upon completion of all punch list items, the provision of a set of acceptable record (as-year warranty period
built)
shall commence.

8.5

WARRANTY:
If a developer fails to complete warranty items, future projects of the developer shall not
be reviewed by the Department of Public Works and Utilities. In addition, the Town may
take additional legal action against the developer.

8.5.1

New development draining to an existing regional pond:
A. In order to ensure compliance of all post construction stormwater structures
installed as either part of the Neuse Nitrogen Stormwater Program or Watershed
Supply Protection Regulations, the Town has adopted a policy to not allow any
new construction which drains to a regional pond to either receive a final plat or a
Certificate of Occupancy if the receiving regional pond is out of compliance at the
time the new construction is complete.
B. The Town will not accept any new development which drains to an existing
regional pond unless the regional pond is in compliance with current Town of
Clayton Stormwater regulations.
C.

Town and in compliance prior to
signing of a final plat of issuance of a Certificate of Occupancy.
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D. Developers are encouraged to contact the Town
Administrator to
perform a site inspection well in advance of the desired time of Certificate of
Occupancy (C.O.) or final plat. Failure to do so may lead to delays in C.O. or
final plat issuance due to non-compliant Best Management Practices.
8.5.2

Warranty and Defects Guarantee: Upon the acceptance of facilities, utilities or streets
for permanent maintenance, a 1-year warranty for all improvements shall become
effective. This warranty must be satisfactory to the Town of Clayton. In addition, the
subdivider shall provide surety in the amount of 15% of the total construction cost to
guarantee the correction of all defects in such facilities, utilities, or streets that occur
within the warranty period described above.
dedicated facilities, utilities or streets that requires the Town to make repairs to such
improvements over and above the normal amount of maintenance that they would
require. If such defects appear, the warranty may be enforced regardless of whether the
facilities, utilities, or streets were constructed in accordance with the requirements of this
ordinance.

8.5.3

During the 1-year warranty period, the developer shall repair any latent defects which
occur. At the end of the 1-year warranty period the developer shall request a final
inspection. Upon successful completion of all warranty items the developer shall be
released from maintenance responsibilities for the warranted construction.

8.5.4

Warranty repairs to the following common problems shall be as follows:
A. Street pavement trench failures shall be repaired in accordance with the Town
Manual of Specifications, Standards, and Design as well as at the direction of the
Town Engineer.
B. If more than 3 trench failures occur within a longitudinal distance of 800 feet on
any segment of a street, the Town may require a 1-inch overlay once repairs
have been completed.
C. Cracks in sidewalk and/or curb and gutter shall be repaired by removing and repouring such sections as necessary;
D. All storm sewer systems, ditches and gutters shall be free of debris, dirt or silt;
E. All drainage and street appurtenances shall be in perfect condition and properly
exposed.
All other defects shall be corrected in accordance with the recommendations of the
or his representative.
Town

8.6

BEST MANAGEMENT PRACTICES
Even though the Town of Clayton will not maintain Best Management Practices (BMPs),
the Sections 8.5 and 8.6 above apply and will be required prior to the final CO or Final
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Plat. A warranty inspection will not be required; however, a yearly maintenance
inspection and certification by a registered professional will be required (see Appendix F
for the Stormwater Management Annual BMP Certification form). The following forms
are required to be submitted for acceptance of the BMP(s) in addition to the record
drawings:
Recorded Stormwater Operation and Maintenance Agreement (Appendix C).
Approved Stormwater Operation and Maintenance Plan (Appendix D).
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Section 9
9.1

FINANCIAL

NEW SUBDIVISION AND NEW CONSTRUCTION EXCLUDED
Construction of storm drainage in any new development shall be the sole responsibility
of the developer at his/her expense, and shall be installed in accordance with the
Manual of Specifications, Standards, and Design.

9.2

PRIVATE PROPERTY

9.2.1

The Town will issue permits for the installation of storm drains crossing private property
other than in new subdivisions within the Town s corporate limits under the following
conditions:

OTHER THAN NEW SUBDIVISIONS:

A. The storm drain to be installed will carry storm drainage water discharged from
an existing Town
purpose and accepted for maintenance by the Town.
B. The property owner(s) will furnish the Town, without cost, a duly executed good
and sufficient easement, conveying to the Town such perpetual right-of-way
determined by the Town Engineer as necessary for the installation and
maintenance of the storm drain, the form and sufficiency of such easement to be
determined by the Town Attorney (easement is defined as a right, as a right of
way, afforded to the Town of Clayton
.
The Town will not be responsible for any shrubs, trees or structures within the
right-of-way and permanent structures may not be built by owner(s) over the
right-of-way.
C. At the time o
Town, the storm drain
system to be installed is to be located on property on which a residential,
commercial, or industrial building has existed for a period of 60 months and the
desirability or necessity for such installation is not due to a planned expansion or
modification of such existing building nor to an expansion or modification made to
such existing building within a 60 month period prior to the date of such
application.
D. The pipe, size, alignment, grade, length, discharge point, structural accessories
(such as manholes, headwalls, catch basins, junction boxes), and other
specifications shall be as determined by the Town Engineer.
E. The installation of proposed drainage structure shall be in compliance with DWQ.
9.2.2

It shall be the policy of the Town to improve sections of open ditch in sufficient length as
determined by the Town Engineer.

9.2.3

Notwithstanding, all ditch improvements are subject to the applicable regulations
governing wetlands, waters of the US, buffers, etc. as promulgated by the US Army
Corps of Engineers and NCDENR, Division of Water Quality; such regulations taking
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precedent over any permitted practice or policy stated herein. As such, requests for
rerouting or piping existing ditches or streams shall be subject to all federal, state, and
local regulations which may prohibit the disturbance of applicable ditches, wetlands,
streams, etc.
9.2.4

Storm drainage crossing private property which does not carry storm drainage from an
existing Town street or streets dedicated for public street purposes and accepted by the
Town for maintenance is the responsibility of the property owner(s) and the Town
therefore, will not participate in the installation.
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Section 10
10.1

CALCULATING RUNOFF

EXAMPLE PROBLEMS

RATIONAL METHOD

10.1.1 Rational Method
As noted in Section 2.4, the Rational Method represents an accepted method for
determining peak storm runoff rates for small watersheds that have a drainage system
unaffected by complex hydrologic situations such as ponding areas and storage basins.
It is generally recommended that in the Town of Clayton that Rational Method be used
for areas of less than 50 acres.
The Rational Method is based on a direct relationship between rainfall intensity and
runoff, and is expressed by the following equation:
Equation 10.1.1
Where,

The peak rate of runoff in cubic feet per second (cfs). Actually, Q is in units of
inches per hour per acre. Since this rate of inches-acre/hour differs from cubic
feet per second by less than one percent, the more convenient units of cfs are
used.
The dimensionless coefficient of runoff representing the ratio of peak discharge
per acre to rainfall intensity ( ).
The average intensity of rainfall in inches per hour for a period of time equal to
the time of concentration for the drainage area at the point of interest.
The area in acres contributing runoff to the point of interest during the critical
storm duration.
Basic assumptions associated with the Rational Method are:
1) The frequency or recurrence interval of the peak discharge is equal to the
frequency of the average (uniform) rainfall intensity associated with the critical
storm duration.
2) The computed peak rate of runoff at the point of interest is a function of the
average rainfall intensity during a period of time equal to the time of
concentration at that point.
3) The time of concentration is the critical storm duration. This is discussed under
Section 10.1.4.
4) The ration of runoff rate to ranifall intensity,
, is uniform during the storm
duration.
5) Rainfall intensity is uniform during the storm duration.
6) The contributing area is the area that drains to the point of interest within the
critical time of concentration.
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10.1.2 Rational Method Runoff Coefficient (

)

In relating peak rainfall rates to peak discharges, the runoff coefficient " " in the
Rational Formula is dependent on the character of the surface of the drainage area. The
rate and volume of runoff that reaches a storm drainage system depends on the relative
porosity (imperviousness), ponding character, slope, and conveyance properties of the
surface. Soil type, vegetative condition, and the presence of impervious surfaces, such
as asphalt pavements and the roofs of buildings, are the major determining factors in
selecting an area's " " factor. The type and condition of the surface determines its
ability to absorb precipitation and transport runoff.
The rate at which a soil absorbs precipitation generally decreases as rainfall continues
for an extended period of time. The soil absorption or infiltration rate is also influenced
by the presence of soil moisture before a rain (antecedent precipitation), the rainfall
intensity, the depth of the ground water table, the degree of soil compaction, the porosity
of the subsoil, vegetation, ground slopes, depressions, and storage. On-site inspections
and aerial photographs may prove valuable in evaluating the nature of the surface within
the drainage area.
The runoff coefficient " " is difficult to precisely determine. Its use in the Rational
Method implies a fixed ratio of runoff rate to rainfall intensity for any given drainage area,
which in reality is not the case. A reasonable coefficient must be chosen to represent
the integrated effects of infiltration, detention storage, evaporation, retention, flow
routing, and interception, all of which affect the time distribution and peak rate of runoff.
Proper use of the Rational Method requires judgment and experience on the part of the
engineer, especially in the selection of the runoff coefficient.
Coefficients for specific surface types can be used to develop a composite runoff
coefficient based in part on the percentage of different types of surfaces in the drainage
area. This procedure is often applied to typical "sample" blocks as a guide to the
selection of reasonable values of the coefficient for an entire area.
Table 2.4 presents recommended values for the runoff coefficient "
residential districts and specific surface types.

" for various

Most drainage areas will consist of several different types of development types. In
these cases the designer should develop a Composite Runoff Coefficient. The accepted
procedure is simply to weight the individual coefficients according to the area taken by
each category.
The Composite Runoff Coefficient is expressed as the following:
i

i

c

Equation 10.1.2

i

Where,

The Composite Runoff Coefficient (dimensionless).
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The area taken by an individual category of composition.
The runoff coefficient for the individual area.

10.1.3 Rational Method Rainfall Intensity ( )
Rainfall intensity ( ) is the average rainfall rate in inches per hour which is considered
for a particular basin or sub-basin. The rainfall intensity is determined on the basis of
design rainfall duration and design frequency of occurrence. The design rainfall
duration is equal to the critical time of concentration for all portions of the drainage area
under consideration that contribute flow to the point of interest. The frequency of
occurrence used in design computations is a statistical variable that is established by
design standards or chosen by the engineer as a design parameter. It is usually
expressed in terms of the average storm recurrence interval in years.
See Table 2.3 for the Intensity-Duration-Frequency (IDF) Table for the Town of Clayton.
Data is also presented as an IDF Curve in Figure 2.3.
10.1.4 Time of Concentration ( )
The time of concentration used in the rational equation is the time of concentration for
the entire drainage area upstream of the point of interest. The critical time of
concentration is the time of concentration which results in the maximum peak runoff
rate from all or part of the upstream drainage area at the point of interest. This may be
equal to or less than the time of concentration. Runoff from a watershed usually reaches
a peak at the time when the entire drainage area is contributing. However, the runoff
rate may reach a peak prior to the time when the entire upstream drainage area is
contributing. In such instances, only the portions of the drainage area able to contribute
flow at the point of interest during the critical time of concentration should be used in
determining the peak discharge.
The time of concentration is based on a relationship between the hydraulic length of the
watershed and the height of the most remote point in the watershed above the point of
interest. The Kirpich Equation [Bureau of Reclamation, 1974] defines the time of
concentration and is expressed by the following equation:

L3
tc
Where,

0.385

H
128

Equation 10.1.3

The time of concentration, which is equal to the time it takes runoff to travel from
the most remote point in the basin to the point of interest.
The hydraulic length of the watershed, which is the overland flow distance from
the most remote point in the basin to the point of interest, measured in feet.
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The height of the fall between the most remote point in the basin and the point
of interest. The elevation difference along the hydraulic length, measured in
feet.
Assuming the time of concentration equals the duration of the storm event in Table 2.3,
The IDF curve can now be used to determine the rainfall intensity, ( ). Storms of less
than 15 minutes of duration are not considered in standard practice. In Clayton a time of
concentration of 5 minutes can be assumed.
Figure 10.1 provides a nomograph to determine time of concentration.
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Figure 10.1 Nomograph for Time of Concentration

Notes:
1) Use nomograph
for natural basins with well-defined channels, for overland flow on
bare earth, and for mowed-grass roadside channels.
2) For overland flow, grassed surfaces, multiply
by 2.
3) For overland flow, concrete or asphalt surfaces, multiply
4) For concrete channels, multiply
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10.1.6 Rational Method Drainage Area (A)
As mentioned previously, the drainage area used in determining peak discharges is the
portion of the area that contributes flow to the point of interest within the critical time of
concentration. The boundaries of the drainage area may be determined through the use
of topographic maps, supplemented by field surveys where topographic data has
changed or where the contour interval is too great to distinguish the direction of flow. A
drainage area map shall be provided for each project. The drainage area contributing to
the system being designed and the drainage sub-area contributing to each inlet point
shall be identified. The boundaries of each drainage area must follow actual drainage
divides rather than artificial land divisions as used in the design of sanitary sewers. The
drainage divide lines are determined by pavement slopes, downspout locations, grading
of lawns, and many other features that are introduced by the urbanization process
10.1.7 Overview of Rational Method Analysis [Malcom, 1989]
The following are the steps to be taken in determining the peak discharge for a particular
point of interest:
1) Delineate the watershed contributing to the point of interest, and determine the
synonymous.)
2) Determine the time of concentration for the watershed.
3) Determine the rainfall intensity for the designated return period at the time of
concentration.
4) Determine the composite runoff coefficient.
5) Apply the Rational Equation to obtain the peak discharge.
Example 10.1
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Example 10.1
Use the Rational Method to find the 10 year design runoff for the area shown above.
This is a hypothetical drainage system.
A1

Basin Area = 5 acres
Multi-Family Residential District

A2

Basin Area = 10 acres
Business District

Solution:
1.

Time of Concentration: Using Equation 10.1.3 and the given information determine the time of concentration (t c).
Area A1:

L3
tc

0.385

H
128

Area A2:

L3
tc

0.385

H
128

Therefore, the total time of concentration for the entire basin is 7.26 + 12.83 = 20.09 minutes, use 20 minutes. In
lieu of using Equation 10.1.3, the Kirpich Equation, Figure 10.1 could have been used to graphically solve for the
Time of Concentration.
2.

Rainfall Intensity: Using the IDF curve, Figure 2.3, and the above calculated
of concentration (

) is equal to the duration (

= 20 minutes, assuming the time

) of the storm, determine the Rainfall Intensity (10-yr Storm).

inches/hour
3.

Runoff Coefficient:
Using Equation 10.1.2
i

i

c
i

4.

Calculate the 10 year design storm peak runoff:
Using Equation 10.1.1 and the above solved equations, determine the peak flow runoff (10-yr Storm).
= 0.73 x 4.64 x 15 = 50.81 cfs
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SCS METHOD

As described in Section 2.4, situations requiring a complete flood hydrograph, and not
just peak discharge, SCS TR-20 method should be used to determine total volume of
runoff.
The total volume of runoff is dependent on the characteristics of the soil and the degree
of urbanization of the area (i.e. percent of impervious cover). Loss rate totals may be
estimated using the SCS Curve Number methodology developed by the Soil
Conservation Service [SCS, 1972].
Figure 10.2 provides graphs for the determination of runoff volume for a given rainfall
depth and SCS Curve Number.
The SCS provides information on relating soil group type to curve number as a function
of soil cover, land use type and antecedent moisture conditions. The SCS soil
classification system uses four groups, as follows:
Group A:
Group B:
Group C:

Group D

deep sand,
deep loess,
aggregated silts
shallow loess,
sandy loam
clay loams,
shallow sandy loam,
soils low in organic content,
soils usually high in clay
soils that swell significantly when wet,
heavy plastic clays,
certain saline soils

All other factors being equal, Group A soils have the lowest runoff potential and Group D
soils have the highest runoff potential.
Usually, the best source of information for determining the SCS soil group for a particular
drainage area is the Soil Survey of Johnston County, North Carolina [SCS].
Table 2.5 and Table 2.6 of this manual list appropriate values for the SCS Curve Number
for each of the four SCS soil groups. The tables are also organized according to the
SCS cover complex, which consists of three factors: land use, land treatment or
practice, and hydrologic condition. For example, the land use for a particular area may
be "Row crops". If the land treatment or practice is "Straight row" and the hydrologic
condition is "Good", then the SCS Curve Number would range from 67 to 89, depending
on the soil group.
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Determination of Runoff Volume Using SCS Curve Number

S

1000
10
CN

Equation 10.2.1

Equation 10.2.2
The Volume of runoff is now found by multiplying runoff depth by the watershed area.
Equation
10.2.3
Where,

Ultimate Soil Storage, measured in inches.
Precipitation depth, measured in inches. The depth of precipitation varies from
any given Storm Event. To determine inches of rainfall, the designer should use
Technical Paper Number 40, Rainfall Frequency Atlas of the United States for
Durations from 30 Minutes to 24 Hours and Return Periods from 1 to 100 Years,
[Hershfield, 1961].
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The runoff depth, measured in inches.
distinguish the use of
discharge.

The asterisk has been added to

, which is a depth and the usual use of

, which is a

The total volume of runoff for the design storm in cubic feet.
The area in acres contributing runoff to the point of interest . The area in these
equations is to measured in SQUARE MILES.
Example 10.2
Use the SCS Method to determine the total volume of runoff for the following given data for the 10-yr, 24-hr storm.
The basin size is 300 acres (0.469 Square Miles). The composite CN is 80. This is a hypothetical system.
Solution:
Estimate the Runoff Volume:
a.

Use TP-40 (Table 2.2) to determine the depth of rainfall for the 10 year -24 hour Storm.
inches

b.

Using Equation 10.2.1, Equation 10.2.2, Equation 10.2.3 and the above given information determine the
Runoff Volume.

S

1000
10
CN

inches

2

inches

acre-inches
o develop the inflow hydrograph.

10.3

CULVERT DESIGN
As described in Section 4.5.3, the Town of Clayton uses the design procedures of
Hydraulic Engineering Circular No. 5 (HEC 5) for the design of pipe culverts. HEC 5 was
designed to analyze flow in pipes using many different variables. These variables, which
affect the hydraulic capacity of a culvert, cause the pipe system to function as either an
inlet-controlled pipe section or an outlet-controlled pipe section. Inlet control means
that the discharge in the culvert is limited by the hydraulic and physical characteristics of
the inlet alone. These include headwater depth, culvert barrel shape, barrel cross
sectional area, and the type of inlet edge. For inlet control, the barrel roughness, length,
and slope are not factors in determining culvert capacity.
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Under outlet control, the discharge capacity of the culvert is dependent on all of the
hydraulic variables of the structure. These include headwater depth, tailwater depth,
barrel shape, cross-sectional area, barrel roughness, slope, and length.
In all culvert design, headwater, or depth of ponding at the entrance to the culvert is an
important factor in culvert capacity. The headwater depth ( HW ) is the vertical distance
from the invert at the culvert entrance to the energy grade line of the approaching flow.
Due to low velocities in most entrance pools and the difficulty in determining velocity
head in any flow, the energy line can often be assumed be the same as the water
surface.
For culverts under outlet control, tailwater depth is an important factor in computing
both headwater depth and the hydraulic capacity of the culvert. If flow in the channel
downstream of the culvert is sub-critical, a computer-aided backwater analysis or
calculation of normal depth is warranted to determine the tailwater elevation. If the
downstream flow is super-critical, tailwater depth is not a factor in determining the
culvert's hydraulic capacity.
10.3.1 Inlet-Controlled Flow
Under inlet control, the culvert entrance may or may not be submerged. However, inletcontrolled flow through the culvert barrel is free surface flow in all cases. When the
culvert inlet is submerged, the most reliable means for determining discharge is with
standard empirical relationships. Nomographs which plot headwater vs. discharge for
various culvert sizes and shapes under inlet control have been developed on the basis
of laboratory research with models and full scale prototypes (Figure 10.3.4).
10.3.2 Outlet-Controlled Flow
The culvert barrel may be full or partially full for culverts with outlet control flow for part or
all of the barrel length. Both the headwater and tailwater may or may not submerge the
culvert.
If the culvert is flowing full, the energy required to pass a given quantity of water is
is the
stored in the head ( ). From energy considerations it can be shown that
difference between the hydraulic grade line at the outlet and the energy grade line at the
inlet (expressed in feet).
When a given discharge passes through a culvert, stored energy, represented by the
total head ( ), is dissipated in three ways: A portion is lost to turbulence at the
entrance ( H e ); a portion is lost to frictional resistance in the culvert barrel ( H f ); and a
portion is lost as the kinetic energy of flow through the culvert dissipated in the tailwater
( o ). From this, the following relationship is evident:
Equation 10.3.1
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e

) is determined by multiplying the culvert velocity head by an

entrance loss coefficient

Table 10.3 lists values for the entrance loss coefficient.

Table 10.3 Entrance Loss Coefficients for Concrete Pipe Culverts
Coefficient ke

Type of Structure and Design of Entrance
Projecting from fill, socket end (groove-end)
Projecting from fill, square cut end
Headwall or headwall and wingwalls
Socket end of pipe (groove-end)
Square-edge
Rounded (radius = 0.5D)
Mitered to conform to fill slope
End section conforming to fill slope
Beveled edges (33.7 degree or 45 degree bevels)
Side- or slope-tapered Inlet

0.20
0.50
0.20
0.50
0.20
0.70
0.50
0.20
0.20

Source: [FHWA, 1985]

The exit loss ( H o ) is generally set equal to the culvert velocity head and the downstream flow
velocity is assumed to be zero.

An expression for the friction loss ( H f ) is derived from

Manning's equation:

Hf

29 n 2 L V 2
R1.33 2 g

Equation 10.3.2

Where,
The culvert barrel length, measured in feet.
The hydraulic radius, measured in feet.
The gravitational constant (

2

).

The mean velocity of flow in the culvert, measured in

.

Rearranging Equation 10.3.1 and substituting it into Equation 10.3.2, it is seen that for
full flow:

H

1 ke
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Equation 10.3.3 may be solved using the full flow nomographs, Figures 10.3.4 and 10.3.5.
Each nomograph is drawn for a particular barrel shape and material and a single value of
" as noted on the respective charts. These nomographs may be used for other
flow nomographs.
Figure 10.3.1 Hydraulic Elements of Pressure Flow Through Culverts

Source: [FHWA, 1985]

Figure 10.3.1 represents the various hydraulic elements of pressure, or full, flow through a
culvert and reveals graphically that the head ( ) is equivalent to the vertical distance between
the energy grade line at the inlet and the energy grade line at the outlet. It also reveals the
following relationship for full flow conditions:
2
e

Where,

f

Equation 10.3.4

o

The headwater depth, measured in feet.
The tailwater depth above the invert of the culvert outlet, measured in feet.
The culvert barrel slope, measured in feet/feet.

If the downstream flow velocity is neglected, Equation 10.3.4 becomes:
Equation 10.3.5

In culvert design it is generally required that the depth of the headwater (
Rearranging Equation 10.3.5, the following expression for

) be determined.

is derived:
Equation 10.3.6
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When the culvert outlet is submerged by the tailwater, the above equation can be solved directly
to determine HW . However, when the tailwater is below the crown of the culvert, it becomes
, which is taken as the greater of the following two values:
necessary to redefine
1)
2)

c

Where,

The critical depth in the culvert as read from the appropriate chart, measured in
feet.
The tailwater depth above the invert of the culvert outlet, measured in feet.
The height of the culvert, measured in feet.

Step by Step Culvert Design Procedure
It is possible by solving complex hydraulic computations to determine the probable type of flow
under which a culvert will operate for a given set of conditions. However, such computations
can be avoided by determining the headwater necessary for a given discharge under both inlet
and outlet flow conditions. The larger of the two will define the type of control and the
corresponding headwater depth.
The culvert design procedures presented here are based on information provided in the Federal
Highway Administration publication Hydraulic Design of Highway Culverts [FHWA, 1985].
Figures 10.3.3 to 10.3.5 cover a range of pipe and box culverts commonly used in drainage
design. These nomographs correspond to Charts 1 through 15 and 29 through 40 in Hydraulic
Design of Highway Culverts, [FHWA,1985].
The following is the recommended procedure for selection of culvert size:
Step 1: List design data.
a)

Design discharge ( ), in cfs, with return period.

b)

Approximate length ( ) of culvert, in feet.

c)

Slope of culvert (

d)

Allowable headwater depth, in feet, which is the vertical distance from the culvert invert
(flow-line) at the entrance to the water surface elevation permissible in the headwater
pool or approach channel upstream from the culvert.

e)

Flow velocities in the channel upstream and downstream of the proposed culvert
location.

f)

Type of culvert for first trial selection, including barrel material, barrel cross-sectional
shape and entrance type.

). If grade is given in percent, convert to slope in feet per feet.
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Step 2: Determine the first trial culvert size.
Since the procedure given is one of trial and error, the initial trial size can be determined in
several ways:
a)

Past experience and engineering judgment.

b)

By using an approximating equation such as

from which the trial culvert
-sectional area and 6 is an

estimate of barrel velocity in feet per second.
c)

Initially, utilize the inlet control nomographs for the culvert type selected. An
ratio must be assumed, say HW

D

= 1.5, along with the given

to determine a trial

culvert size.
If any trial size is too large in dimension because of limited height of embankment or
availability of size, multiple culverts may be used by dividing the discharge appropriately
among the number of barrels used. Raising the embankment height or the use of pipe
arch and box culverts with width greater than height should also be considered. Final
selection should be based on applicability and costs.
Step 3: Find headwater depth for trial culvert size.
a) Assuming Inlet Control
1)

Using the trial size from Step 2, find the headwater depth ( HW ) by use of the
appropriate inlet control nomograph. Tailwater (
) conditions are to be
neglected in this determination. HW in this case is found by multiplying
obtained from the nomographs by the height of culvert ( D ).

2)

If HW is greater or less than allowable, try another trial size until HW is
acceptable for inlet control before computing HW for outlet control.

b) Assuming Outlet Control
1)

Approximate the depth of tailwater (
), in feet, above the invert at the outlet for
the design flood condition in the outlet channel.

2)

) elevation equal to or greater than the top of the culvert at the
For tailwater (
equal to
and find HW by using Equation 10.3.7.
outlet, set
Equation 10.3.7

3)

For tailwater (
) elevations less than the top of the culvert at the outlet, find
headwater ( HW ) by Equation 10.3.7 as in Step b(2) above except that:
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or
Note:

(whichever is greater)

Headwater depth determined in Step b(3) becomes increasingly less accurate as the headwater
computed by this method falls below the value:
2
e

c)

Compare the headwater depths obtained in Step 3(a) and Step 3(b) (Inlet Control and
Outlet Control). The higher headwater governs and indicates the flow control existing
under the given conditions for the trial size selected.

d)

If outlet control governs and the HW is higher than is acceptable, select a larger trial
size and find HW as instructed under Step 3(b). (Inlet control need not be checked,
since the smaller size was satisfactory for this control as determined under Step 3(a).)

Step 4: Try additional culvert types or shapes.
Determine their size and HW by the above procedure.
Step 5: Compute outlet velocities for size and types of Culverts to be considered in
selection and determine need for channel protection.
a)

If outlet control governs in Step 3(c) above, outlet velocity equals Q
cross-sectional area of flow in the culvert barrel at the outlet. If
the height of the culvert barrel, use

corresponding to

on whichever gives the greater area of flow.
sectional area
b)

0

or

A0

, where

or

is the

is less than

depth, depending

should not exceed the total cross-

of the culvert barrel.

If inlet control governs in Step 3(c), outlet velocity can be assumed to equal mean
velocity ( ) in open-channel type flow as computed by Manning's equation for the rate
of flow, barrel size, roughness and slope of culvert selected.

Step 6: Record final selection of culvert with size, type, allowed and computed
headwater, outlet velocity and economic justification.
Figure 10.3.2 provides a Culvert Design Form that may be used to record the culvert
computations and related data.
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Figure 10.3.2 Culvert Design Form
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Figure 10.3.3 Critical Depth for Circular Pipe

Source: [Bureau of Public Roads, 1963]
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Figure 10.3.4 Headwater Depth for Circular Concrete Pipe Culverts with Inlet Control

Source: [Bureau of Public Roads, 1963]
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Figure 10.3.5 Head for Circular Concrete Pipe Culverts Flowing Full

Source: [Bureau of Public Roads, 1963]
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GUTTER SPREAD

As described in Section 4.6, the Town of Clayton uses the design procedures of
Hydraulic Engineering Circular No. 12 (HEC 12), Drainage of Highway Pavements. HEC
12 was designed to analyze flow in gutters and the interception capacity of grate, curbopening and slotted drain inlets as well as combination inlets.
The curb inlet design procedure is based on the standard Town of Clayton curb inlet.
Inlets capture most of the water entering the pipe system. The following procedure is
used to locate inlets, however, other factors shall be considered such as location of the
low points, intersections and layout of the pipe system (See Section 3.6 and Section
4.6).
a.
Figure 10.4.1). The known values of

= Street longitudinal slope,

=

Street cross slope, = 6 feet (the maximum allowable spread), and
roughness coefficient are used to solve for the gutter capacity, .
b. Determine the location of the inlet using the rational formula rearranged such that:

A
Where,

Q
Ci

Equation 10.4.1

The peak rate of runoff in cubic feet per second (cfs). Actually, Q is in units of
inches per hour per acre.
The dimensionless coefficient of runoff representing the ratio of peak discharge
per acre to rainfall intensity ( ).
The average intensity of rainfall in inches per hour for a period of time equal to
the time of concentration for the drainage area at the point of interest.
The area in acres contributing runoff to the point of interest during the critical
storm duration.
Locate the first inlet by trial and error using the existing site contours and the
proposed designed plan such that the area of the sub-drainage area does not
value for the actual area determined.
c. The next inlets are located utilizing Figure 10.4.1 and 10.4.2. Determine the required
curb opening length, Lt, and enter in Figure 10.4.3, with the ratio L/Lt where L is the
actual curb opening in feet for Town of Clayton standard curb inlets. This will yield
the percentage of flow intercepted by each basin. The remainder of this flow shall be
considered in determining the location of the next downstream inlet. This procedure
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is repeated as necessary. Do not exceed the maximum pipe run length between
structures as noted in Table 3.4 (Section 3.6).
Figure 10.4.1 Flow in Triangular Gutter Sections

Source: [FHWA-TS-84-202]
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Figure 10.4.2 Flow in Modified Triangular Gutter Sections

Source: [FHWA-TS-84-202]
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Figure 10.4.3 Catch Basin Design Data Sheet

Source: City of Wilmington Technical Standards and Design, [July 1996]
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OPEN CHANNEL DESIGN
As described in Section 5.2, the proper hydraulic design of a channel is primary
importance to ensure that flooding, sedimentation and erosion do not occur.

10.5.1 THE MANNING EQUATION
The Manning equation is an empirical relationship which relates friction slope, flow
depth, channel roughness, and channel cross-sectional shape to flow rate. The friction
slope is a measure of the rate at which energy is being lost due to channel resistance.
When the channel slope and the friction slope are equal ( f = ), the flow is uniform
and the Manning equation may be used to determine the depth for uniform flow,
commonly known as the normal depth.
The Manning equation is as follows:
Equation 10.5.1
or
Equation 10.5.2
Total discharge (cfs)

Where,

Velocity of flow (ft/sec)
Manning coefficient of roughness (dimensionless), an experimentally determined
value which is a function of the nature of the channel lining (Table 10.5.1).
Cross-sectional area of the flow (ft 2)
Hydraulic radius of the channel (ft) (flow area/wetted perimeter). Wetted
perimeter is the distance along the perimeter of the cross section against which
water is flowing. It DOES NOT include the free water surface.
f

Friction slope, the rate at which energy is lost due to channel resistance.
Longitudinal slope of the water surface (feet fall/feet run). If flow is uniform, it is
also the slope of the invert of the channel.

The area ( ) and the hydraulic radius ( ) are written in terms of the depth (
Knowing the discharge ( ), Manning " " value, and the channel slope (
4.02 can be solved by trial to find normal depth (
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10.5.1.1 Manning 'n' Values
effect of channel roughness in the Manning equation. Considerable care must be given
to the selection of an appropriate "
effect on the results of the Manning equation. Tables 10.5.1 through 10.5.5 provide a
listing of " " values for various channel conditions.
Table 10.5.1 Manning Roughness Coefficient for Excavated or Dredged Channels
Type of Channel and Description
Earth, straight and uniform
Clean, recently completed
Clean, after weathering
Gravel, uniform section, clean
With short grass, few weeds
Earth, winding and sluggish
No vegetation
Grass, some weeds
Dense weeds or plants in deep channels
Earth bottom and rubble sides
Stony bottom and weedy banks
Cobble bottom and clean sides
Dragline-excavated or dredged
No vegetation
Light brush or banks
Rock cuts
Smooth and uniform
Jagged and irregular
Channels not maintained and brush uncut
Dense weeds, high as flow depth
Clean bottom, brush on sides
Same, highest stage of flow
Dense brush, high stage

Minimum

Normal

Maximum

0.016
0.019
0.022
0.022

0.018
0.022
0.025
0.027

0.020
0.025
0.030
0.033

0.023
0.025
0.030
0.028
0.025
0.030

0.025
0.030
0.035
0.030
0.035
0.040

0.030
0.033
0.040
0.035
0.040
0.050

0.025
0.035

0.028
0.050

0.033
0.060

0.025
0.035

0.035
0.040

0.040
0.050

0.050
0.040
0.045
0.080

0.080
0.050
0.070
0.100

0.012
0.080
0.110
0.140

Source: [Chow, 1959]
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Table 10.5.2 Manning Roughness Coefficient for Lined or Built-Up Channels
Type of Channel and Description
Metal
Unpainted Smooth steel surface
Painted smooth steel surface
Corrugated metal
Cement
Neat, surface
Mortar
Wood
Planed, untreated
Planed, creosoted
Unplaned
Wood plank with battens
Concrete
Trowel finish
Float finish
Finished, with gravel on bottom
Unfinished
Concrete on good excavated rock
Concrete on irregular excavated rock
Gravel bottom
sides of Formed concrete
sides of Random stone in mortar
sides of Dry rubble or rip-rap
Brick
Glazed
in cement mortar
Asphalt
Smooth
Rough
Vegetated lining

Minimum

Normal

Maximum

0.011
0.012
0.021

0.012
0.013
0.025

0.014
0.017
0.030

0.010
0.011

0.011
0.013

0.013
0.015

0.010
0.011
0.011
0.012

0.012
0.012
0.013
0.015

0.014
0.015
0.015
0.018

0.011
0.013
0.015
0.014
0.018
0.022

0.013
0.015
0.017
0.017
0.020
0.027

0.015
0.016
0.020
0.020
-----

0.017
0.020
0.023

0.020
0.023
0.033

0.025
0.026
0.036

0.011
0.012

0.013
0.015

0.015
0.018

0.013
0.016
0.030

0.013
0.016
---

----0.500

Source: [Chow,1959]

Table 10.5.3 Manning Roughness Coefficient for Minor* Natural Streams
Type of Channel and Description
a. Streams on plain
1. Clean, straight, full stage, no rifts or deep pools
2. Same as above, but some stones and weeds
3. Clean, winding, some pools and shoals
4. Same as above, but some weeds and stones
5. Same as above, lower stages, more ineffective
slopes and sections
6. Same as 4, but more stones
7. Sluggish reaches, weedy, deep pools
8. Very weedy reaches, deep pools, or floodways
with heavy stand of, timber and underbrush
b. Mountain streams, no vegetation in channel, banks
usually steep, trees and brush along
banks submerged at high stages
1. Bottom: gravels, cobbles and few boulders
2. Bottom: cobbles with large boulders
Source: [Chow, 1959]

Minimum

Normal

Maximum

0.025
0.030
0.033
0.035

0.030
0.035
0.040
0.045

0.033
0.040
0.045
0.050

0.040

0.048

0.055

0.045
0.050

0.050
0.070

0.060
0.080

0.075

0.100

0.150

0.030
0.040

0.040
0.050

0.050
0.070

*Note: A "minor stream" is one which has a top width of less than 100 feet at flood stage.
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Manning Roughness Coefficient for Major* Natural Streams

Type of Channel and Description
Regular section with no boulders or brush
Irregular and rough section

Minimum

Normal

Maximum

0.025
0.035

-----

0.060
0.100

Source: [Chow, 1959]
value is less than that

*Note: A
for minor streams of similar description because banks offer less effective resistance.

Table 10.5.5 Manning Roughness Coefficient for Flood Plains
Type of Channel and Description
Pasture, no brush
Short grass
High grass
Cultivated areas
No crop
Mature row crops
Mature field crops
Brush
Scattered brush, heavy weeds
Light brush and trees, in winter
Light brush and trees, in summer
Medium to dense brush, in winter
Medium to dense brush, in summer
Trees
Dense willows, summer, straight
Cleared land with tree stumps, no sprouts
Same as above, w/ heavy growth of sprouts
Heavy stand of timber, a few down trees, little
undergrowth, flood-stage below branches
Same as above, w/ flood stage reaching branches

Minimum

Normal

Maximum

0.025
0.030

0.030
0.035

0.035
0.050

0.020
0.025
0.030

0.030
0.035
0.040

0.040
0.045
0.050

0.035
0.035
0.040
0.045
0.070

0.050
0.050
0.060
0.070
0.100

0.070
0.060
0.080
0.110
0.160

0.110
0.030
0.050

0.150
0.040
0.060

0.200
0.050
0.080

0.080

0.100

0.120

0.100

0.120

0.160

Source: [Chow, 1959]
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10.5.2 TRAPEZOIDAL CHANNEL DESIGN
In trapezoidal design applications, Figure 10.5.1 and Equations 10.5.3 through 10.5.6 help
define the variables used to solve the Manning equation.
Figure 10.5.1 Typical Trapezoidal Channel

Where, W

Top width of flow, measured in feet.

B

Bottom width of the channel, measured in feet.

y

Depth of flow, measured in feet.
Side slope ratio (ft. horizontal / ft. vertical). (For a 2 to 1 side slope, the value of M is 2.)
Represents the wetted perimeter.

The following equations are derived geometrically, and the units of the variables are consistent
with those given above:
By +

y2

Equation 10.5.4

P B +2y
W B+2

R

A
P
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10.5.3 MANNING ROUGHNESS COEFFICIENT

IMPROVED CHANNELS

The values of the Manning roughness coefficient listed in Table 10.5.6 should be used in
the design of channel improvements. Alternative values should be discussed with the
Town Engineer.
Table 10.5.6 Manning Roughness Coefficient for Improved Channels
Channel Cover

n Value

Bare Soil
Grass-Lined
Rip-Rap Lined
Concrete Lined

0.025
0.040
0.070
0.013

10.5.4 CHANNEL EROSION CONTROL
Erosion protection is necessary to ensure that channels maintain their capacity and
stability and to avoid excessive transport and deposition of eroded material.
All erosion and sediment control measures shall be designed in accordance with the
North Carolina Sedimentation Pollution Control Act of 1973. The Designer is to
reference the Erosion and Sediment Control Planning and Design Manual, [NCDENR,
latest edition]. This manual contains valuable information and tools for developing plans
to minimize soil erosion and prevent sedimentation pollution associated with landdisturbing activities.

10.5.5 OPEN CHANNEL DESIGN AIDS
Figures 10.5.2 to 10.5.7 provide assistance to the designer of open channels.
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Figure 10.5.2 Nomograph for Solution of Manning Equation

Source: [FHWA

HEC-15,1988]
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HEC-15, 1988]
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Figure 10.5.4 Channel Geometries for V-Shape, Parabolic and Trapezoidal Channels
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Figure 10.5.5 Maximum Allowable Design Velocities 1 for Vegetated Channels
Typical Channel
Slope Application

Soil Characteristics

Easily Erodible
Non-Plastic
(Sands & Silts)
0-5%
Erosion Resistant
Plastic
(Clay Mixes)

Easily Erodible
Non-Plastic
(Sands & Silts)
5-10%
Erosion Resistant
Plastic
(Clay Mixes)

Easily Erodible
Non-Plastic
(Sands & Silts)
>10%
Erosion Resistant
Plastic
(Clay Mixes)

2

Grass Lining

Permissible
Velocity3
for Established
Grass Lining (ft/sec)

Bermuda grass

5.0

Tall Fescue

4.5

Bahia grass

4.5

Kentucky bluegrass

4.5

Grass-legume mixture

3.5

Bermuda grass

6.0

Tall Fescue

5.5

Bahia grass

5.5

Kentucky bluegrass

5.5

Grass-legume mixture

4.5

Bermuda grass

4.5

Tall Fescue

4.0

Bahia grass

4.0

Kentucky bluegrass

4.0

Grass-legume mixture

3.0

Bermuda grass

5.5

Tall Fescue

5.0

Bahia grass

5.0

Kentucky bluegrass

5.0

Grass-legume mixture

3.5

Bermuda grass

3.5

Tall Fescue

2.5

Bahia grass

2.5

Kentucky bluegrass

2.5

Bermuda grass

4.5

Tall Fescue

3.5

Bahia grass

3.5

Kentucky bluegrass

3.5

Source: USDA-SCS Modified

NOTE:

1
2
3

Permissible Velocity based on 10-yr storm peak runoff.
Soil erodibility based on resistance to soil movement from concentrated flowing water.
Before grass is established, permissible velocity is determined by the type of temporary liner
used.
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Related to Velocity, Hydraulic
Radius and Vegetal Retardance
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Figure 10.5.7 Retardance Classification for Vegetal Covers
Retardance
A

Cover
Reed canary grass

Condition
Excel

Weeping love grass
Tall fescue

B

Bermuda grass
Grass-legume mixture
(tall fescue, red fescue, sericea
lespedeza)
Grass mixture
(timothy, smooth brome grass, or
orchard grass)
Sericea lespedeza

Good stand, uncut

Reed canary grass

Good stand, cut (average, 12-

Alfalfa

Good stand, uncut (ave

Tall fescue

Good stand (8-

Bermuda grass

C

Bahia grass
Grass-legume mixtureSummer (orchard grass, redtop, and
annual lespedeza)
Centipede grass

Good stand, uncut (6-

Very den

Kentucky bluegrass

Good stand, headed (6-

Redtop

Good stand, uncut (15-

Tall fescue

Good stand, cut (3-

Good stand, uncut (6-

Bermuda grass

D

E

Bahia grass
Grass-legume mixtureFall-spring (orchard grass, redtop, and
annual lespedeza)
Red fescue

Good stand, cut (3-

Cenitpedegrass

Good stand, cut (3-

Kentucky bluegrass

Good stand, cut (3-

Good stand, uncut (4Good stand, uncut (12-

Bermuda grass
Bermuda grass

Burned stubble

Modified from: USDA-SCS, 1969. Engineering Field Manual.
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Apportioning Method for Computing Nitrogen Loading for Sites with Existing
Impervious Area

As indicated in Section 6.3.2.5, if a site with existing impervious area is being developed, an
apportioning technique may be used to determine the nitrogen loading for proposed
development.
From Table 6.2
TN Coefficient Export Rate for Impervious Surface
TN Coefficient Export Rate for Managed Open Space
TN Coefficient Export Rate for Undisturbed Open Areas

= 21.2 lb/ac/yr
= 1.2 lb/ac/yr
= 0.6 lb/ac/yr

Table 10.6
Nutrient Calculations for Redevelopment for Site with Existing Impervious Area
(1)
(2)
(3)
(4)
Type of Land Cover
Existing
Post-Addition
Increase
Site
Site Conditions
(Acres)
Conditions
(Acres)
(Acres)
Permanently protected
J
K
L
undisturbed open space
(forest, un-mown meadow, etc.)

Permanently protected managed
open space

G

H

I

(roads, parking lots, driveways, roofs,
paved storage areas, etc.)

D

E

F

TOTALS

A

B

C

(lawn, grass, landscaping, etc.)

Impervious surfaces

Source: City of Wilson Manual of Specifications, Standards and Design, June 2010

Equation 10.6.1 calculates the apportioned Total Nitrogen Export from the given uses:
TN Export (lbs/yr)
= (F x 21.2) + (F/E) x (H) x (1.2) + (F/E) x (K) x (0.6)

(Equation 10.6.1)

Determine Nitrogen export for the site by dividing the Total TN Export from Equation 10.6.1 by
the Total Area (B), to yield TN Export for the Site.
TN Export for Site (lbs/ac/yr) = TN Export /B

(Equation 10.6.2)

NCDENR rule requires that all new developments achieve a nitrogen export of less than or
equal to 3.6 lbs/ac/yr.
Thus, Nutrient Buy-Down would need to address the overage,
TN Export Increase = TN for Site (lbs/ac/yr)
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As discussed in Section 6.3.2.4 (Total Nitrogen Offset Payment Calculation), if developments
choose the offset payment option to reduce the Total Nitrogen export from the site, where
allowed, the nutrient offset payment fee is calculated by using the following equation:
Payment = ($Fee/lb) (# lbs/ac/yr) (# Acres) (30 yrs)

(Equation 10.6.4)*

*Note: This equation is used if EEP is used (not private mitigation banks).
Where:

$Fee/lb:

The cost of mitigation per pound of nitrogen export from
the development. This number is established by the EEP
and is reviewed and every year for potential adjustment.
Please
check
the
EEP
website
at
www.nceep.net/pages/fee.htm for verification of the fee
amount to use.

# lbs/ac/yr:

TN Export Increase as calculated by the apportionment
method in Equation 10.6.3

# Acres:

The total size of the development in acres

See next page for Example 10.6, Nutrient Calculations for Redevelopment for Site with Existing
Impervious Area.
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Example 10.6: Nutrient Calculations for Redevelopment for Site with Existing Impervious Area
5 ac site with existing 2 acres of impervious surface.
Expansion to add 3 acres of impervious surface.
Using Table 10.6, we see that:
EXAMPLE 10.6
Nutrient Calculations for Redevelopment for Site with Existing Impervious Area
(1)
(2)
(3)
(4)
Type of Land Cover
Existing
Post-Addition
Increase
Site
Site Conditions
(Acres)
Conditions
(Acres)
(Acres)
Permanently protected
0
0
0
undisturbed open space
(forest, un-mown meadow, etc.)

Permanently protected managed
open space

3

2

-1

2

3

1

5

5

0

(lawn, grass, landscaping, etc.)

Impervious surfaces
(roads, parking lots, driveways, roofs,
paved storage areas, etc.)

TOTALS

Using Equation 10.6.1:
TN Export = (1 x 21.2) + (1/3) x (2) x (1.2) + (1/3) x (0) x (0.6) = 22 lbs/yr
Using Equation 10.6.2:
TN for Site = 22 lbs/yr / 5 ac = 4.4 lbs/ac/yr
Using Equation 10.6.3:
TN Export Increase = 4.4 lbs/ac/yr - 3.6 lbs/ac/yr = 0.8 lb/ac/yr
From the EEP website, say the current mitigation fee is $28.35/lb.
Using Equation 10.6.4, the Nutrient Offset Mitigation Payment is:
Nitrogen Buy-Down = ($28.35/lb) x (0.8 lb/ac/yr) x (5.0 ac) x (30 yrs) = $ 3,402.00
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Ordinance #2018-06-02

TOWN OF CLAYTON
Amendment to the Code of Ordinances, Chapter 151
BEING HEREBY ADOPTED BY THE TOWN COUNCIL FOR THE TOWN OF CLAYTON,
NORTH CAROLINA, Chapter 151 will be amended to read as follows:

CHAPTER 151: FLOOD DAMAGE PREVENTION CODE
Section
General Provisions
151.01 Statutory authorization; findings of fact
151.02 Statement of purpose
151.03 Objectives
151.04 Definitions
151.05 Lands to which this chapter applies
151.06 Basis for establishing the special flood hazard areas
151.07 Establishment of floodplain development permit
151.08 Compliance
151.09 Abrogation and greater restrictions
151.10 Interpretation
151.11 Warning and disclaimer of liability
151.12 Penalties for Violation
Administration
151.20 Designation of Floodplain Administrator
151.21 Floodplain development application, permit and certification requirements
151.22 Duties and responsibilities of the Floodplain Administrator
151.23 Corrective procedures
151.24 Variance procedures
Provisions for Flood Hazard Reduction
151.40 General standards
151.41 Specific standards
151.42 Standards for floodplains without established base flood elevations
151.43 Standards for riverine floodplains with BFE but without established floodways or non-encroachment
areas
151.44 Floodways and non-encroachment areas
Legal Status
151.60 Effect on rights and liabilities under the existing flood damage prevention code
151.61 Effect upon outstanding floodplain development permits
151.99 Penalty
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GENERAL PROVISIONS
§ 151.01 STATUTORY AUTHORIZATION; FINDINGS OF FACT.
The Legislature of the State of North Carolina has in Part 6, Article 21 of Chapter 143; Parts 3, 5, and 8 of
Article 19 of Chapter 160A; and Article 8 of Chapter 160A of the North Carolina General Statutes, delegated
to local governmental units the responsibility to adopt regulations designed to promote the public health,
safety, and general welfare. Therefore, the Town Council does ordain as follows:
(A) The flood prone areas within the jurisdiction of the town are subject to periodic inundation which
results in loss of life, property, health and safety hazards, disruption of commerce and governmental
services, extraordinary public expenditures of flood protection and relief, and impairment of the tax
base, all of which adversely affect the public health, safety, and general welfare.
(B) These flood losses are caused by the cumulative effect of obstructions in floodplains causing
increases in flood heights and velocities and by the occupancy in flood prone areas of uses
vulnerable to floods or other hazards.
§ 151.02 STATEMENT OF PURPOSE.
It is the purpose of this chapter to promote public health, safety, and general welfare and to minimize
public and private losses due to flood conditions within flood prone areas by provisions designed to:
(A) Restrict or prohibit uses that are dangerous to health, safety, and property due to water or erosion
hazards or that result in damaging increases in erosion, flood heights or velocities;
(B) Require that uses vulnerable to floods, including facilities that serve such uses, be protected against
flood damage at the time of initial construction;
(C) Control the alteration of natural floodplains, stream channels, and natural protective barriers, which
are involved in the accommodation of floodwaters;
(D) Control filling, grading, dredging, and all other development that may increase erosion or flood
damage; and
(E) Prevent or regulate the construction of flood barriers that will unnaturally divert floodwaters or
which may increase flood hazards to other lands.
§ 151.03 OBJECTIVES.
The objectives of this chapter are:
(A) Protect human life, safety, and health;
(B) Minimize expenditure of public money for costly flood control projects;
(C) Minimize the need for rescue and relief efforts associated with flooding and generally undertaken at
the expense of the general public;
(D) Minimize prolonged business losses and interruptions;
(E) Minimize damage to public facilities and utilities (i.e. water and gas mains, electric, telephone, cable
and sewer lines, streets, and bridges) that are located in flood prone areas;
(F) Minimize damage to private and public property due to flooding;
(G) Make flood insurance available to the community through the National Flood Insurance Program;
(H) Maintain the natural and beneficial functions of floodplains;
(I) Help maintain a stable tax base by providing for the sound use and development of flood prone
areas; and
(J) Ensure that potential buyers are aware that property is in a Special Flood Hazard Area.
§ 151.04 DEFINITIONS.
Unless specifically defined below, words or phrases used in this ordinance shall be interpreted so as to give
them the meaning they have in common usage and to give this ordinance it’s most reasonable application.
“Accessory Structure (Appurtenant Structure)” means a structure located on the same parcel of property as
the principal structure and the use of which is incidental to the use of the principal structure. Garages,
carports and storage sheds are common urban accessory structures. Pole barns, hay sheds and the like qualify
as accessory structures on farms, and may or may not be located on the same parcel as the farm dwelling or
shop building.
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“Addition (to an existing building)” means an extension or increase in the floor area or height of a building or
structure.
“Alteration of a watercourse” means a dam, impoundment, channel relocation, change in channel alignment,
channelization, or change in cross-sectional area of the channel or the channel capacity, or any other form of
modification which may alter, impede, retard or change the direction and/or velocity of the riverine flow of
water during conditions of the base flood.
“Appeal” means a request for a review of the Floodplain Administrator's interpretation of any provision of
this ordinance.
“Area of Shallow Flooding” means a designated Zone AO or AH on a community's Flood Insurance Rate
Map (FIRM) with base flood depths determined to be from one (1) to three (3) feet. These areas are located
where a clearly defined channel does not exist, where the path of flooding is unpredictable and indeterminate,
and where velocity flow may be evident.
“Area of Special Flood Hazard” see “Special Flood Hazard Area (SFHA)”.
“Area of Future-Conditions Flood Hazard” means the land area that would be inundated by the 1-percentannual-chance (100- year) flood based on future-conditions hydrology.
“Base Flood” means the flood having a one (1) percent chance of being equaled or exceeded in any given
year.
“Base Flood Elevation (BFE)” means a determination of the water surface elevations of the base flood as
published in the Flood Insurance Study. When the BFE has not been provided in a “Special Flood Hazard
Area”, it may be obtained from engineering studies available from a Federal, State, or other source using
FEMA approved engineering methodologies. This elevation, when combined with the “Freeboard”,
establishes the “Regulatory Flood Protection Elevation”.
“Basement” means any area of the building having its floor subgrade (below ground level) on all sides.
“Building” see “Structure”.
“Chemical Storage Facility” means a building, portion of a building, or exterior area adjacent to a building
used for the storage of any chemical or chemically reactive products.
“Design Flood”: See “Regulatory Flood Protection Elevation.”
“Development” means any man-made change to improved or unimproved real estate, including, but not
limited to, buildings or other structures, mining, dredging, filling, grading, paving, excavation or drilling
operations, or storage of equipment or materials.
“Development Activity” means any activity defined as Development which will necessitate a Floodplain
Development Permit. This includes buildings, structures, and non-structural items, including (but not limited
to) fill, bulkheads, piers, pools, docks, landings, ramps, and erosion control/stabilization measures.
“Digital Flood Insurance Rate Map (DFIRM)” means the digital official map of a community, issued by the
Federal Emergency Management Agency (FEMA), on which both the Special Flood Hazard Areas and the
risk premium zones applicable to the community are delineated.
“Disposal” means, as defined in NCGS 130A-290(a)(6), the discharge, deposit, injection, dumping, spilling,
leaking, or placing of any solid waste into or on any land or water so that the solid waste or any constituent
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part of the solid waste may enter the environment or be emitted into the air or discharged into any waters,
including groundwaters.
“Elevated Building” means a non-basement building which has its lowest elevated floor raised above ground
level by foundation walls, shear walls, posts, piers, pilings, or columns.
“Encroachment” means the advance or infringement of uses, fill, excavation, buildings, structures or
development into a special flood hazard area, which may impede or alter the flow capacity of a floodplain.
“Existing building and existing structure” means any building and/or structure for which the “start of
construction” commenced before April 1, 1982, the effective date of the initial Flood Insurance Rate Map.
“Existing Manufactured Home Park or Manufactured Home Subdivision” means a manufactured home park
or subdivision for which the construction of facilities for servicing the lots on which the manufactured homes
are to be affixed (including, at a minimum, the installation of utilities, the construction of streets, and either
final site grading or the pouring of concrete pads) was completed June 16, 1987, before the initial effective
date of the floodplain management regulations adopted by the community.
“Flood” or “Flooding” means a general and temporary condition of partial or complete inundation of
normally dry land areas from:
(A) The overflow of inland or tidal waters; and/or
(B) The unusual and rapid accumulation or runoff of surface waters from any source.
“Flood Boundary and Floodway Map (FBFM)” means an official map of a community, issued by the FEMA,
on which the Special Flood Hazard Areas and the floodways are delineated. This official map is a
supplement to and shall be used in conjunction with the Flood Insurance Rate Map (FIRM).
“Flood Hazard Boundary Map (FHBM)” means an official map of a community, issued by the FEMA, where
the boundaries of the Special Flood Hazard Areas have been defined as Zone A.
“Flood Insurance” means the insurance coverage provided under the National Flood Insurance Program.
“Flood Insurance Rate Map (FIRM)” means an official map of a community, issued by the FEMA, on which
both the Special Flood Hazard Areas and the risk premium zones applicable to the community are delineated.
(see also DFIRM)
“Flood Insurance Study (FIS)” means an examination, evaluation, and determination of flood hazards,
corresponding water surface elevations (if appropriate), flood hazard risk zones, and other flood data in a
community issued by the FEMA. The Flood Insurance Study report includes Flood Insurance Rate Maps
(FIRMs) and Flood Boundary and Floodway Maps (FBFMs), if published.
“Flood Prone Area” see “Floodplain”
“Flood Zone” means a geographical area shown on a Flood Hazard Boundary Map or Flood Insurance Rate
Map that reflects the severity or type of flooding in the area.
“Floodplain” means any land area susceptible to being inundated by water from any source.
“Floodplain Administrator” is the individual appointed to administer and enforce the floodplain management
regulations.
“Floodplain Development Permit” means any type of permit that is required in conformance with the
provisions of this ordinance, prior to the commencement of any development activity.
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“Floodplain Management” means the operation of an overall program of corrective and preventive measures
for reducing flood damage and preserving and enhancing, where possible, natural resources in the floodplain,
including, but not limited to, emergency preparedness plans, flood control works, floodplain management
regulations, and open space plans.
“Floodplain Management Regulations” means this ordinance and other zoning ordinances, subdivision
regulations, building codes, health regulations, special purpose ordinances, and other applications of police
power. This term describes federal, state or local regulations, in any combination thereof, which provide
standards for preventing and reducing flood loss and damage.
“Floodproofing” means any combination of structural and nonstructural additions, changes, or adjustments to
structures which reduce or eliminate flood damage to real estate or improved real property, water and
sanitation facilities, structures, and their contents.
“Flood-resistant material” means any building product [material, component or system] capable of
withstanding direct and prolonged contact (minimum 72 hours) with floodwaters without sustaining damage
that requires more than low-cost cosmetic repair. Any material that is water-soluble or is not resistant to
alkali or acid in water, including normal adhesives for above-grade use, is not flood-resistant. Pressuretreated lumber or naturally decay-resistant lumbers are acceptable flooring materials. Sheet-type flooring
coverings that restrict evaporation from below and materials that are impervious, but dimensionally unstable
are not acceptable. Materials that absorb or retain water excessively after submergence are not floodresistant. Please refer to Technical Bulletin 2, Flood Damage-Resistant Materials Requirements, and
available from the FEMA. Class 4 and 5 materials, referenced therein, are acceptable flood-resistant
materials.
“Floodway” means the channel of a river or other watercourse, including the area above a bridge or culvert
when applicable, and the adjacent land areas that must be reserved in order to discharge the base flood
without cumulatively increasing the water surface elevation more than one (1) foot.
“Floodway encroachment analysis” means an engineering analysis of the impact that a proposed
encroachment into a floodway or non-encroachment area is expected to have on the floodway boundaries and
flood levels during the occurrence of the base flood discharge. The evaluation shall be prepared by a
qualified North Carolina licensed engineer using standard engineering methods and models.
“Freeboard” means the height added to the BFE to account for the many unknown factors that could
contribute to flood heights greater than the height calculated for a selected size flood and floodway
conditions, such as wave action, blockage of bridge or culvert openings, and the hydrological effect of
urbanization of the watershed. The BFE plus the freeboard establishes the “Regulatory Flood Protection
Elevation”.
“Functionally Dependent Facility” means a facility which cannot be used for its intended purpose unless it is
located in close proximity to water, limited to a docking or port facility necessary for the loading and
unloading of cargo or passengers, shipbuilding, or ship repair. The term does not include long-term storage,
manufacture, sales, or service facilities.
“Hazardous Waste Management Facility” means, as defined in NCGS 130A, Article 9, a facility for the
collection, storage, processing, treatment, recycling, recovery, or disposal of hazardous waste.
“Highest Adjacent Grade (HAG)” means the highest natural elevation of the ground surface, prior to
construction, immediately next to the proposed walls of the structure.
“Historic Structure” means any structure that is:
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(A) Listed individually in the National Register of Historic Places (a listing maintained by the US
Department of Interior) or preliminarily determined by the Secretary of Interior as meeting the
requirements for individual listing on the National Register;
(B) Certified or preliminarily determined by the Secretary of Interior as contributing to the historical
significance of a registered historic district or a district preliminarily determined by the Secretary to
qualify as a registered historic district;
(C) Individually listed on a local inventory of historic landmarks in communities with a “Certified Local
Government (CLG) Program”; or
(D) Certified as contributing to the historical significance of a historic district designated by a
community with a “Certified Local Government (CLG) Program.”
Certified Local Government (CLG) Programs are approved by the US Department of the Interior in
cooperation with the North Carolina Department of Cultural Resources through the State Historic
Preservation Officer as having met the requirements of the National Historic Preservation Act of 1966 as
amended in 1980.
(A) “Letter of Map Change (LOMC)” means an official determination issued by FEMA that amends or
revises an effective Flood Insurance Rate Map or Flood Insurance Study. Letters of Map Change
include Letter of Map Amendment (LOMA): An official amendment, by letter, to an effective
National Flood Insurance Program map. A LOMA is based on technical data showing that a
property had been inadvertently mapped as being in the floodplain, but is actually on natural high
ground above the base flood elevation. A LOMA amends the current effective Flood Insurance Rate
Map and establishes that a specific property, portion of a property, or structure is not located in a
special flood hazard area.
(B) Letter of Map Revision (LOMR): A revision based on technical data that may show changes to
flood zones, flood elevations, special flood hazard area boundaries and floodway delineations, and
other planimetric features.
(C) Letter of Map Revision Based on Fill (LOMR-F): A determination that a structure or parcel of land
has been elevated by fill above the BFE and is, therefore, no longer located within the special flood
hazard area. In order to qualify for this determination, the fill must have been permitted and placed
in accordance with the community’s floodplain management regulations.
(D) Conditional Letter of Map Revision (CLOMR): A formal review and comment as to whether a
proposed project complies with the minimum NFIP requirements for such projects with respect to
delineation of special flood hazard areas. A CLOMR does not revise the effective Flood Insurance
Rate Map or Flood Insurance Study; upon submission and approval of certified as-built
documentation, a Letter of Map Revision may be issued by FEMA to revise the effective FIRM.
“Light Duty Truck” means any motor vehicle rated at 8,500 pounds Gross Vehicular Weight Rating or less
which has a vehicular curb weight of 6,000 pounds or less and which has a basic vehicle frontal area of 45
square feet or less as defined in 40 CFR 86.082-2 and is:
(A) Designed primarily for purposes of transportation of property or is a derivation of such a vehicle, or
(B) Designed primarily for transportation of persons and has a capacity of more than 12 persons; or
(C) Available with special features enabling off-street or off-highway operation and use.
“Lowest Adjacent Grade (LAG)” means the lowest elevation of the ground, sidewalk or patio slab
immediately next to the building, or deck support, after completion of the building.
“Lowest Floor” means the lowest floor of the lowest enclosed area (including basement). An unfinished or
flood resistant enclosure, usable solely for parking of vehicles, building access, or limited storage in an area
other than a basement area is not considered a building's lowest floor, provided that such an enclosure is not
built so as to render the structure in violation of the applicable non-elevation design requirements of this
ordinance.
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“Manufactured Home” means a structure, transportable in one or more sections, which is built on a
permanent chassis and designed to be used with or without a permanent foundation when connected to the
required utilities. The term “manufactured home” does not include a “recreational vehicle”.
“Manufactured Home Park or Subdivision” means a parcel (or contiguous parcels) of land divided into two
or more manufactured home lots for rent or sale.
“Market Value” means the building value, not including the land value and that of any accessory structures
or other improvements on the lot. Market value may be established by independent certified appraisal;
replacement cost depreciated for age of building and quality of construction (Actual Cash Value); or adjusted
tax assessed values.
“New Construction” means structures for which the “start of construction” commenced on or after June 16,
1987, the effective date of the initial floodplain management regulations and includes any subsequent
improvements to such structures.
“Non-Conversion Agreement” means a document stating that the owner will not convert or alter what has
been constructed and approved. Violation of the agreement is considered a violation of the ordinance and,
therefore, subject to the same enforcement procedures and penalties. The agreement must be filed with the
recorded deed for the property. The agreement must show the clerk’s or recorder’s stamps and/or notations
that the filing has been completed.
“Non-Encroachment Area (NEA)” means the channel of a river or other watercourse, including the area
above a bridge or culvert when applicable, and the adjacent land areas that must be reserved in order to
discharge the base flood without cumulatively increasing the water surface elevation more than one (1) foot
as designated in the Flood Insurance Study report.
“Post-FIRM” means construction or other development for which the “start of construction” occurred on or
after April 1, 1982, the effective date of the initial Flood Insurance Rate Map.
“Pre-FIRM” means construction or other development for which the “start of construction” occurred before
April 1, 1982, the effective date of the initial Flood Insurance Rate Map.
“Principally Above Ground” means that at least 51% of the actual cash value of the structure is above
ground.
“Public Safety” and/or “Nuisance” means anything which is injurious to the safety or health of an entire
community or neighborhood, or any considerable number of persons, or unlawfully obstructs the free passage
or use, in the customary manner, of any navigable lake, or river, bay, stream, canal, or basin.
“Recreational Vehicle (RV)” means a vehicle, which is:
(A) Built on a single chassis;
(B) 400 square feet or less when measured at the largest horizontal projection;
(C) Designed to be self-propelled or permanently towable by a light duty truck;
(D) Designed primarily not for use as a permanent dwelling, but as temporary living quarters for
recreational, camping, travel, or seasonal use, and
(E) Is fully licensed and ready for highway use.
For the purpose of this ordinance, “Tiny Homes/Houses” and Park Models that do not meet the items listed
above are not considered Recreational Vehicles and should meet the standards of and be permitted as
Residential Structures.)
“Reference Level” is the top of the lowest floor for structures within Special Flood Hazard Areas designated
as Zones A, AE, AH, AO, A99.
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“Regulatory Flood Protection Elevation” means the “Base Flood Elevation” plus the “Freeboard”. In
“Special Flood Hazard Areas” where Base Flood Elevations (BFEs) have been determined, this elevation
shall be the BFE plus two (2) feet freeboard. In “Special Flood Hazard Areas” where no BFE has been
established, this elevation shall be at least two (2) feet above the highest adjacent grade.
“Remedy a Violation” means to bring the structure or other development into compliance with state and
community floodplain management regulations, or, if this is not possible, to reduce the impacts of its
noncompliance. Ways that impacts may be reduced include protecting the structure or other affected
development from flood damages, implementing the enforcement provisions of the ordinance or otherwise
deterring future similar violations, or reducing federal financial exposure with regard to the structure or other
development.
“Riverine” means relating to, formed by, or resembling a river (including tributaries), stream, brook, etc.
“Salvage Yard” means any non-residential property used for the storage, collection, and/or recycling of any
type of equipment, and including but not limited to vehicles, appliances and related machinery.
“Solid Waste Disposal Facility” means any facility involved in the disposal of solid waste, as defined in
NCGS 130A-290(a)(35).
“Solid Waste Disposal Site” means, as defined in NCGS 130A-290(a)(36), any place at which solid wastes
are disposed of by incineration, sanitary landfill, or any other method.
“Special Flood Hazard Area (SFHA)” means the land in the floodplain subject to a one percent (1%) or
greater chance of being flooded in any given year, as determined in 151.06 of this ordinance.
“Start of Construction” includes substantial improvement, and means the date the building permit was issued
provided the actual start of construction, repair, reconstruction, rehabilitation, addition placement, or other
improvement was within 180 days of the permit date. The actual start means either the first placement of
permanent construction of a structure on a site, such as the pouring of slab or footings, the installation of
piles, the construction of columns, or any work beyond the stage of excavation; or the placement of a
manufactured home on a foundation. Permanent construction does not include land preparation, such as
clearing, grading, and filling; nor does it include the installation of streets and/or walkways; nor does it
include excavation for a basement, footings, piers, or foundations or the erection of temporary forms; nor
does it include the installation on the property of accessory buildings, such as garages or sheds not occupied
as dwelling units or not part of the main structure. For a substantial improvement, the actual start of
construction means the first alteration of any wall, ceiling, floor, or other structural part of the building,
whether or not that alteration affects the external dimensions of the building.
“Structure” means a walled and roofed building, a manufactured home, or a gas, liquid, or liquefied gas
storage tank that is principally above ground.
“Substantial Damage” means damage of any origin sustained by a structure during any one-year period
whereby the cost of restoring the structure to it’s before damaged condition would equal or exceed 50 percent
of the market value of the structure before the damage occurred. See definition of “substantial
improvement”.
“Substantial Improvement” means any combination of repairs, reconstruction, rehabilitation, addition, or
other improvement of a structure, taking place during any one-year period for which the cost equals or
exceeds 50 percent of the market value of the structure before the “start of construction” of the improvement.
This term includes structures which have incurred “substantial damage”, regardless of the actual repair work
performed. The term does not, however, include either:
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(A) Any correction of existing violations of state or community health, sanitary, or safety code
specifications which have been identified by the community code enforcement official and which
are the minimum necessary to assure safe living conditions; or
(B) Any alteration of a historic structure, provided that the alteration will not preclude the structure's
continued designation as a historic structure and the alteration is approved by variance issued
pursuant to 151.24 of this ordinance.
“Technical Bulletin and Technical Fact Sheet” means a FEMA publication that provides guidance concerning
the building performance standards of the NFIP, which are contained in Title 44 of the U.S. Code of Federal
Regulations at Section 60.3. The bulletins and fact sheets are intended for use primarily by State and local
officials responsible for interpreting and enforcing NFIP regulations and by members of the development
community, such as design professionals and builders. New bulletins, as well as updates of existing bulletins,
are issued periodically as needed. The bulletins do not create regulations; rather they provide specific
guidance for complying with the minimum requirements of existing NFIP regulations.
It should be noted that Technical Bulletins and Technical Fact Sheets provide guidance on the minimum
requirements of the NFIP regulations. State or community requirements that exceed those of the NFIP take
precedence. Design professionals should contact the community officials to determine whether more
restrictive State or local regulations apply to the building or site in question. All applicable standards of the
State or local building code must also be met for any building in a flood hazard area.
“Temperature Controlled” means having the temperature regulated by a heating and/or cooling system, builtin or appliance.
“Variance” is a grant of relief from the requirements of this ordinance.
“Violation” means the failure of a structure or other development to be fully compliant with the community's
floodplain management regulations. A structure or other development without the elevation certificate, other
certifications, or other evidence of compliance required in Administration and Provisions for Flood Hazard
Reduction sections is presumed to be in violation until such time as that documentation is provided.
“Water Surface Elevation (WSE)” means the height, in relation to NAVD 1988, of floods of various
magnitudes and frequencies in the floodplains of coastal or riverine areas.
“Watercourse” means a lake, river, creek, stream, wash, channel or other topographic feature on or over
which waters flow at least periodically. Watercourse includes specifically designated areas in which
substantial flood damage may occur.
§ 151.05 LANDS TO WHICH THIS CHAPTER APPLIES.
This ordinance shall apply to all Special Flood Hazard Areas within the jurisdiction, including ExtraTerritorial Jurisdictions (ETJs), of the Town of Clayton.
§ 151.06 BASIS FOR ESTABLISHING THE SPECIAL FLOOD HAZARD AREAS.
The Special Flood Hazard Areas are those identified under the Cooperating Technical State (CTS) agreement
between the State of North Carolina and FEMA in its FIS dated June 20, 2018 for Johnston County and
associated DFIRM panels, including any digital data developed as part of the FIS, which are adopted by
reference and declared a part of this ordinance. Future revisions to the FIS and DFIRM panels that do not
change flood hazard data within the jurisdictional authority of the Town of Clayton are also adopted by
reference and declared a part of this ordinance. Subsequent Letter of Map Revisions (LOMRs) and/or
Physical Map Revisions (PMRs) shall be adopted within 3 months.
§ 151.07 ESTABLISHMENT OF FLOODPLAIN DEVELOPMENT PERMIT.
A Floodplain Development Permit, in the form or document established by the Town of Clayton, shall be
required in conformance with the provisions of this ordinance prior to the commencement of any
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development activities within Special Flood Hazard Areas determined in accordance with the provisions of §
151.06 of this ordinance.
§ 151.08 COMPLIANCE.
No structure or land shall hereafter be located, extended, converted, altered, or developed in any way without
full compliance with the terms of this ordinance and other applicable regulations.
§ 151.09 ABROGATION AND GREATER RESTRICTIONS.
This chapter is not intended to repeal, abrogate, or impair any existing easements, covenants, or deed
restrictions. However, where this chapter and another ordinance conflict or overlap, whichever imposes the
more stringent restrictions shall prevail.
§ 151.10 INTERPRETATION.
In the interpretation and application of this chapter, all provisions shall be:
(A) Considered as minimum requirements;
(B) Liberally construed in favor of the governing body; and
(C) Deemed neither to limit nor repeal any other powers granted under state statutes.
§ 151.11 WARNING AND DISCLAIMER OF LIABILITY.
The degree of flood protection required by this ordinance is considered reasonable for regulatory purposes
and is based on scientific and engineering consideration. Larger floods can and will occur. Actual flood
heights may be increased by man-made or natural causes. This ordinance does not imply that land outside
the Special Flood Hazard Areas or uses permitted within such areas will be free from flooding or flood
damages. This ordinance shall not create liability on the part of Town of Clayton or by any officer or
employee thereof for any flood damages that result from reliance on this ordinance or any administrative
decision lawfully made hereunder.
ADMINISTRATION
§ 151.12 PENALTIES FOR VIOLATION.
Violation of the provisions of this ordinance or failure to comply with any of its requirements, including
violation of conditions and safeguards established in connection with grants of variance or special
exceptions, shall constitute a Class 1 misdemeanor pursuant to NC G.S. § 143-215.58. . Any person who
violates this ordinance or fails to comply with any of its requirements shall, upon conviction thereof, be fined
not more than $100.00 or imprisoned for not more than thirty (30) days, or both. Each day such violation
continues shall be considered a separate offense. Nothing herein contained shall prevent Town of Clayton
from taking such other lawful action as is necessary to prevent or remedy any violation
§ 151.20 DESIGNATION OF FLOODPLAIN ADMINISTRATOR.
The Director of Engineering & Inspections or his designee, hereinafter referred to as the “Floodplain
Administrator”, is hereby appointed to administer and implement the provisions of this ordinance. In
instances where the Floodplain Administrator receives assistance from others to complete tasks to administer
and implement this ordinance, the Floodplain Administrator shall be responsible for the coordination and
community’s overall compliance with the National Flood Insurance Program and the provisions of this
ordinance.
§ 151.21 FLOODPLAIN DEVELOPMENT APPLICATION, PERMIT AND CERTIFICATION
REQUIREMENTS.
(A) Application requirements. Application for a Floodplain Development Permit shall be made to the
Floodplain Administrator prior to any development activities located within Special Flood Hazard
Areas. The following items shall be presented to the Floodplain Administrator to apply for a
floodplain development permit:
(1) A plot plan drawn to scale which shall include, but shall not be limited to, the following
specific details of the proposed floodplain development:
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(a) The nature, location, dimensions, and elevations of the area of
development/disturbance; existing and proposed structures, utility systems,
grading/pavement areas, fill materials, storage areas, drainage facilities, and other
development;
(b) The boundary of the special flood hazard area as delineated on the FIRM or other
flood map as determined in § 151.06, or a statement that the entire lot is within the
special flood hazard area;
(c) Flood zone(s) designation of the proposed development area as determined on the
FIRM or other flood map as determined in § 151.06;
(d) The boundary of the floodway(s) or non-encroachment area(s) as determined in §
151.06
(e) The base flood elevation (BFE) where provided as set forth in § 151.06; §
151.22 ; or § 151.42; or
(f) The old and new location of any watercourse that will be altered or relocated as a
result of proposed development.
(g) The certification of the plot plan by a registered land surveyor or professional
engineer.
(2) Proposed elevation, and method thereof, of all development within a special flood hazard
area including but not limited to:
(a) Elevation in relation to NAVD 1988 NAVD 1988 of the proposed reference level
(including basement) of all structures
(b) Elevation in relation to NAVD 1988 to which any non-residential structure in
Zone AE will be flood-proofed;
(c) Elevation in relation to NAVD 1988 to which any proposed utility systems will be
elevated or floodproofed;
(3) If floodproofing, a Floodproofing Certificate (FEMA Form 086-0-34) with supporting data,
an operational plan, and an inspection and maintenance plan that include, but are not limited
to, installation, exercise, and maintenance of floodproofing measures.
(4) A foundation plan drawn to scale, which shall include details of the proposed foundation
system to ensure all provisions of this ordinance, are met. These details include but are not
limited to:
(a) The proposed method of elevation, if applicable (i.e., fill, solid foundation
perimeter wall, solid backfilled foundation, open foundation on
columns/posts/piers/piles/shear walls);
(b) Openings to facilitate equalization of hydrostatic flood forces on walls in
accordance with § 151.41(D)(4), when solid foundation perimeter walls are used in
Zones A, AE, AH, AO, A99.;
(5) Usage details of any enclosed areas below the lowest floor.
(6) Plans and/or details for the protection of public utilities and facilities such as sewer, gas,
electrical, and water systems to be located and constructed to minimize flood damage;
(7) Certification that all other Local, State and Federal permits required prior to floodplain
development permit issuance have been received including copies of the issued approvals.
(8) Documentation for placement of recreational vehicles and/or temporary structures, when
applicable, to ensure that the provisions of § 151.41(F) and (G) are met.
(9) A description of proposed watercourse alteration or relocation, when applicable, including
an engineering report on the effects of the proposed project on the flood-carrying capacity of
the watercourse and the effects to properties located both upstream and downstream; and a
map (if not shown on plot plan) showing the location of the proposed watercourse alteration
or relocation.
(B) Permit requirements. The floodplain development permit shall include, but not be limited to:
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(1) A complete description of all the development to be permitted under the floodplain
development permit (e.g. house, garage, pool, septic, bulkhead, cabana, pier, bridge, mining,
dredging, filling, grading, paving, excavation or drilling operations, or storage of equipment or
materials, etc.).
(2) The special flood hazard area determination for the proposed development per available data
specified in § 151.06.
(3) The Regulatory Flood Protection Elevation required for the reference level and all attendant
utilities.
(4) The Regulatory Flood Protection Elevation required for the protection of all public utilities.
(5) All certification submittal requirements with timelines.
(6) A statement that no fill material or other development shall encroach into the floodway or
non-encroachment area of any watercourse unless the requirements of § 151.44 have been
met.
(7) The flood openings requirements, if in Zones A, AE, AH, AO, A99.
(C) Certification requirements.
(1) Elevation certificates:
(a) An elevation certificate (FEMA Form 086-0-33) is required prior to the actual start
of any new construction. It shall be the duty of the permit holder to submit to the
Floodplain Administrator a certification of the elevation of the reference level, in
relation to NAVD 1988 . Elevation certification shall be prepared by, or under
direct supervision of, a registered land surveyor or professional engineer and
certified by same. The Floodplain Administrator shall review the certificate data
submitted. Deficiencies detected by such review shall be corrected by the permit
holder prior to the beginning of construction. Failure to submit the certification or
failure to make required corrections shall be cause to deny a floodplain
development permit..
(b) An Elevation Certificate (FEMA Form 086-0-33) is required after the reference
level is established. Within seven (7) calendar days of establishment of the
reference level elevation, it shall be the duty of the permit holder to submit to the
Floodplain Administrator a certification of the elevation of the reference level, in
relation to NAVD 1988. Any work done within the seven (7) day calendar period
and prior to submission of the certification shall be at the permit holder’s risk. The
Floodplain Administrator shall review the certificate data submitted. Deficiencies
detected by such review shall be corrected by the permit holder immediately and
prior to further work being permitted to proceed. Failure to submit the certification
or failure to make required corrections shall be cause to issue a stop-work order for
the project.
(c) A Final As-Built Elevation Certificate (FEMA Form 086-0-33) is required after
construction is completed and prior to certificate of compliance/occupancy
issuance. It shall be the duty of the permit holder to submit to the Floodplain
Administrator a certification of final as-built construction of the elevation of the
reference level and all attendant utilities. Elevation certification shall be prepared
by, or under the direct supervision of, a registered land surveyor or professional
engineer and certified by same. The Floodplain Administrator shall review the
certificate data submitted. Deficiencies detected by such review shall be corrected
by the permit holder immediately and prior to certificate of compliance/occupancy
issuance. In some instances, another certification may be required to certify
corrected as-built construction. Failure to submit the certification or failure to
make required corrections shall be cause to withhold the issuance of a certificate of
compliance/occupancy.
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(2) Floodproofing Certificate
(a) If non-residential floodproofing is used to meet the Regulatory Flood Protection
Elevation requirements, a Floodproofing Certificate (FEMA Form 086-0-34), with
supporting data, an operational plan, and an inspection and maintenance plan are
required prior to the actual start of any new construction. It shall be the duty of the
permit holder to submit to the Floodplain Administrator a certification of the
floodproofed design elevation of the reference level and all attendant utilities, in
relation to NAVD 1988. Floodproofing certification shall be prepared by or under
the direct supervision of a professional engineer or architect and certified by same.
The Floodplain Administrator shall review the certificate data, the operational plan,
and the inspection and maintenance plan. Deficiencies detected by such review
shall be corrected by the applicant prior to permit approval. Failure to submit the
certification or failure to make required corrections shall be cause to deny a
Floodplain Development Permit. Failure to construct in accordance with the
certified design shall be cause to withhold the issuance of a Certificate of
Compliance/Occupancy.
(b) A final Finished Construction Floodproofing Certificate (FEMA Form 086-0-34),
with supporting data, an operational plan, and an inspection and maintenance plan
are required prior to the issuance of a Certificate of Compliance/Occupancy. It
shall be the duty of the permit holder to submit to the Floodplain Administrator a
certification of the floodproofed design elevation of the reference level and all
attendant utilities, in relation to NAVD 1988. Floodproofing certificate shall be
prepared by or under the direct supervision of a professional engineer or architect
and certified by same. The Floodplain Administrator shall review the certificate
data, the operational plan, and the inspection and maintenance plan. Deficiencies
detected by such review shall be corrected by the applicant prior to Certificate of
Occupancy. Failure to submit the certification or failure to make required
corrections shall be cause to deny a Floodplain Development Permit. Failure to
construct in accordance with the certified design shall be cause to deny a
Certificate of Compliance/Occupancy.
(3) If a manufactured home is placed within Zones A, AE, AH, AO, A99 and the elevation of the
chassis is more than 36 inches in height above grade, an engineered foundation certification is
required in accordance with the provisions of § 151.41(C)(2).
(4) If a watercourse is to be altered or relocated, a description of the extent of watercourse
alteration or relocation; an engineering report on the effects of the proposed project on the
flood-carrying capacity of the watercourse and the effects to properties located both upstream
and downstream; and a map showing the location of the proposed watercourse alteration or
relocation shall all be submitted by the permit applicant prior to issuance of a floodplain
development permit.
(5) Certification Exemptions. The following structures, if located within Zones A, AE, AH, AO,
A99, are exempt from the elevation/floodproofing certification requirements specified in
divisions (C)(1) and (2) of this section:
(a) Recreational vehicles meeting requirements of § 151.41(F)(1);
(b) Temporary structures meeting requirements of § 151.41(G); and
(c) Accessory structures less than 150 square feet or less or valued at $3,000 or less
and meeting requirements of § 151.41(H)
(6) Determinations for existing buildings and structures.
(a) For applications for building permits to improve buildings and structures, including
alterations, movement, enlargement, replacement, repair, change of occupancy,
additions, rehabilitations, renovations, substantial improvements, repairs of
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substantial damage, and any other improvement of or work on such buildings and
structures, the Floodplain Administrator, in coordination with the Building Official,
shall:
i. Estimate the market value, or require the applicant to obtain an appraisal of the
market value prepared by a qualified independent appraiser, of the building or
structure before the start of construction of the proposed work; in the case of
repair, the market value of the building or structure shall be the market value
before the damage occurred and before any repairs are made;
ii.
Compare the cost to perform the improvement, the cost to repair a damaged
building to its pre-damaged condition, or the combined costs of improvements
and repairs, if applicable, to the market value of the building or structure;
iii. Determine and document whether the proposed work constitutes substantial
improvement or repair of substantial damage; and
Notify the applicant if it is determined that the work constitutes substantial improvement or repair of
substantial damage and that compliance with the flood resistant construction requirements of the NC
Building Code and this ordinance is required.
§ 151.22 DUTIES AND RESPONSIBILITIES OF THE FLOODPLAIN ADMINISTRATOR.
The Floodplain Administrator shall perform, but not be limited to, the following duties:
(A) Review all floodplain development applications and issue permits for all proposed development
within special flood hazard areas to assure that the requirements of this chapter have been satisfied.
(B) Review all proposed development within Special Flood Hazard Areas to assure that all necessary
local, state and federal permits have been received, including Section 404 of the Federal Water
Pollution Control Act Amendments of 1972, 33 U.S.C. 1334.
(C) Notify adjacent communities and the North Carolina Department of Public Safety, Division of
Emergency Management, State Coordinator for the National Flood Insurance Program prior to any
alteration or relocation of a watercourse, and submit evidence of such notification to the Federal
Emergency Management Agency (FEMA).
(D) Assure that maintenance is provided within the altered or relocated portion of said watercourse so
that the flood-carrying capacity is not diminished.
(E) Prevent encroachments into floodways and non-encroachment areas unless the certification and
flood hazard reduction provisions of § 151.44 are met.
(F) Obtain actual elevation (in relation to NAVD 1988) of the reference level (including basement) and
all attendant utilities of all new and substantially improved structures, in accordance with the
provisions of §151.21 (A)(1)(c) .
(G) Obtain actual elevation (in relation to NAVD 1988) to which all new and substantially improved
structures and utilities have been floodproofed, in accordance with the provisions of §151.21 (C).
(H) Obtain actual elevation (in relation to NAVD 1988) of all public utilities in accordance with the
provisions of §151.21 (C).
(I) When floodproofing is utilized for a particular structure, obtain certifications from a registered
professional engineer or architect in accordance with § 151.21(C) and 151.41 (B).
(J) Where interpretation is needed as to the exact location of boundaries of the Special Flood Hazard
Areas, floodways, or non-encroachment areas (for example, where there appears to be a conflict
between a mapped boundary and actual field conditions), make the necessary interpretation. The
person contesting the location of the boundary shall be given a reasonable opportunity to appeal the
interpretation as provided in this section.
(K) When base flood elevation (BFE) data has not been provided in accordance with § 151.06, obtain,
review, and reasonably utilize any base flood elevation (BFE) data, along with floodway data or
non-encroachment area data available from a federal, state, or other source, including data
developed pursuant to § 151.42(B(3)), in order to administer the provisions of this chapter.
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(L) When base flood elevation (BFE) data is provided but no floodway nor non-encroachment area data
has been provided in accordance with § 151.06, obtain, review, and reasonably utilize any floodway
data or non-encroachment area data available from a federal, state, or other source in order to
administer the provisions of this chapter.
(M) When the lowest floor and the lowest adjacent grade of a structure or the lowest ground elevation of
a parcel in a Special Flood Hazard Area is above the BFE, advise the property owner of the option
to apply for a Letter of Map Amendment (LOMA) from FEMA. Maintain a copy of the LOMA
issued by FEMA in the floodplain development permit file.
(N) Permanently maintain all records that pertain to the administration of this ordinance and make these
records available for public inspection, recognizing that such information may be subject to the
Privacy Act of 1974, as amended.
(O) Make on-site inspections of work in progress. As the work pursuant to a floodplain development
permit progresses, the Floodplain Administrator shall make as many inspections of the work as may
be necessary to ensure that the work is being done according to the provisions of the local ordinance
and the terms of the permit. In exercising this power, the Floodplain Administrator has a right, upon
presentation of proper credentials, to enter on any premises within the jurisdiction of the community
at any reasonable hour for the purposes of inspection or other enforcement action..
(P) Issue stop-work orders as required. Whenever a building or part thereof is being constructed,
reconstructed, altered, or repaired in violation of this ordinance, the Floodplain Administrator may
order the work to be immediately stopped. The stop-work order shall be in writing and directed to
the person doing or in charge of the work. The stop-work order shall state the specific work to be
stopped, the specific reason(s) for the stoppage, and the condition(s) under which the work may be
resumed. Violation of a stop-work order constitutes a misdemeanor.
(Q) Revoke floodplain development permits as required. The Floodplain Administrator may revoke and
require the return of the floodplain development permit by notifying the permit holder in writing
stating the reason(s) for the revocation. Permits shall be revoked for any substantial departure from
the approved application, plans, and specifications; for refusal or failure to comply with the
requirements of State or local laws; or for false statements or misrepresentations made in securing
the permit. Any floodplain development permit mistakenly issued in violation of an applicable State
or local law may also be revoked.
(R) Make periodic inspections throughout the Special Flood Hazard Areas within the jurisdiction of the
community. The Floodplain Administrator and each member of his or her inspections department
shall have a right, upon presentation of proper credentials, to enter on any premises within the
territorial jurisdiction of the department at any reasonable hour for the purposes of inspection or
other enforcement action.
(S) Follow through with corrective procedures of § 151.23.
(T) Review, provide input, and make recommendations for variance requests.
(U) Maintain a current map repository to include, but not limited to, historical and effective FIS Report,
historical and effective FIRM and other official flood maps and studies adopted in accordance with
the provisions of § 151.06 .of this ordinance, including any revisions thereto including Letters of
Map Change, issued by FEMA. Notify State and FEMA of mapping needs. (V) Coordinate
revisions to FIS reports and FIRMs, including Letters of Map Revision Based on Fill (LOMR-Fs)
and Letters of Map Revision (LOMRs).
§ 151.23 CORRECTIVE PROCEDURES.
(A) Violations to be corrected. When the Floodplain Administrator finds violations of applicable state
and local laws, it shall be his or her duty to notify the owner or occupant of the building of the
violation. The owner or occupant shall immediately remedy each of the violations of law pertaining
to their property.
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(B) Actions in event of failure to take corrective action. If the owner of a building or property shall fail
to take prompt corrective action, the Floodplain Administrator shall give the owner written notice,
by certified or registered mail to the owner's last known address or by personal service, stating:
(1) That the building or property is in violation of the Flood Damage Prevention Ordinance;
(2) That a hearing will be held before the Floodplain Administrator at a designated place and
time, not later than ten days after the date of the notice, at which time the owner shall be
entitled to be heard in person or by counsel and to present arguments and evidence pertaining
to the matter; and,
(3) That following the hearing, the Floodplain Administrator may issue an order to alter, vacate,
or demolish the building; or to remove fill as appears appropriate.
(C) Order to Take Corrective Action: If, upon a hearing held pursuant to the notice prescribed above, the
Floodplain Administrator shall find that the building or development is in violation of the Flood
Damage Prevention Ordinance, he or she shall issue an order in writing to the owner, requiring the
owner to remedy the violation within a specified time period, not less than sixty (60) calendar days,
nor more than one-hundred and eighty (180) calendar days. Where the Floodplain Administrator
finds that there is imminent danger to life or other property, he or she may order that corrective action
be taken in such lesser period as may be feasible.
(D) Appeal: Any owner who has received an order to take corrective action may appeal the order to the
local elected governing body by giving notice of appeal in writing to the Floodplain Administrator
and the clerk within ten (10) days following issuance of the final order. In the absence of an appeal,
the order of the Floodplain Administrator shall be final. The local governing body shall hear an
appeal within a reasonable time and may affirm, modify and affirm, or revoke the order.
(E) Failure to Comply with Order: If the owner of a building or property fails to comply with an order to
take corrective action for which no appeal has been made or fails to comply with an order of the
governing body following an appeal, the owner shall be guilty of a Class 1 misdemeanor pursuant to
NC G.S. § 143-215.58 and shall be punished at the discretion of the court.
§ 151.24 VARIANCE PROCEDURES.
(A) The Board of Adjustment as established by the town hereinafter referred to as the "Appeal Board",
shall hear and decide requests for variances from the requirements of this chapter.
(1) Any person aggrieved by the decision of the appeal board may appeal such decision to the
Court, as provided in Chapter 7A of the North Carolina General Statutes.
(2) Variances may be issued for:
(a) The repair or rehabilitation of historic structures upon the determination that the
proposed repair or rehabilitation will not preclude the structure's continued
designation as a historic structure and that the variance is the minimum necessary
to preserve the historic character and design of the structure;
(b) Functionally dependent facilities if determined to meet the definition as stated in
151.04 of this ordinance, provided provisions of 151.24 § 151.06 (A)(8)(b), (c),
and (e) have been satisfied, and such facilities are protected by methods that
minimize flood damages during the base flood and create no additional threats to
public safety; or
(c) Any other type of development provided it meets the requirements of this Section.
(3) In passing upon variances, the appeal board shall consider all technical evaluations, all
relevant factors, all standards specified in other sections of this ordinance, and:
(a) The danger that materials may be swept onto other lands to the injury of others;
(b) The danger to life and property due to flooding or erosion damage;
(c) The susceptibility of the proposed facility and its contents to flood damage and the
effect of such damage on the individual owner;
(d) The importance of the services provided by the proposed facility to the community;
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(4)
(5)
(6)

(7)
(8)

(9)

(e) The necessity to the facility of a waterfront location as defined under § 151.04 of
this ordinance as a functionally dependent facility, where applicable;
(f) The availability of alternative locations, not subject to flooding or erosion damage,
for the proposed use;
(g) The compatibility of the proposed use with existing and anticipated development;
(h) The relationship of the proposed use to the comprehensive plan and floodplain
management program for that area;
(i) The safety of access to the property in times of flood for ordinary and emergency
vehicles;
(j) The expected heights, velocity, duration, rate of rise, and sediment transport of the
floodwaters and the effects of wave action, if applicable, expected at the site; and
(k) The costs of providing governmental services during and after flood conditions
including maintenance and repair of public utilities and facilities such as sewer,
gas, electrical and water systems, and streets and bridges.
A written report addressing each of the above factors shall be submitted with the application
for a variance.
Upon consideration of the factors listed above and the purposes of this ordinance, the appeal
board may attach such conditions to the granting of variances as it deems necessary to further
the purposes and objectives of this ordinance.
Any applicant to whom a variance is granted shall be given written notice specifying the
difference between the BFE and the elevation to which the structure is to be built and that such
construction below the BFE increases risks to life and property, and that the issuance of a
variance to construct a structure below the BFE may result in increased premium rates for
flood insurance up to $25 per $100 of insurance coverage. Such notification shall be
maintained with a record of all variance actions, including justification for their issuance.
The Floodplain Administrator shall maintain the records of all appeal actions and report any
variances to the FEMA and the State of North Carolina upon request.
Conditions for Variances:
(a) Variances shall not be issued when the variance will make the structure in violation
of other federal, state, or local laws, regulations, or ordinances.
(b) Variances shall not be issued within any designated floodway or non-encroachment
area if the variance would result in any increase in flood levels during the base
flood discharge.
(c) Variances shall only be issued upon a determination that the variance is the
minimum necessary, considering the flood hazard, to afford relief.
(d) Variances shall only be issued prior to development permit approval.
(e) Variances shall only be issued upon:
(i) A showing of good and sufficient cause;
(ii) A determination that failure to grant the variance would result in exceptional
hardship; and
(iii) A determination that the granting of a variance will not result in increased
flood heights, additional threats to public safety, or extraordinary public
expense, create nuisance, cause fraud on or victimization of the public, or
conflict with existing local laws or ordinances.
A variance may be issued for solid waste disposal facilities or sites, hazardous waste
management facilities, salvage yards, and chemical storage facilities that are located in Special
Flood Hazard Areas provided that all of the following conditions are met.
(a) The use serves a critical need in the community.
(b) No feasible location exists for the use outside the Special Flood Hazard Area.
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(c) The reference level of any structure is elevated or floodproofed to at least the
Regulatory Flood Protection Elevation.
(d) The use complies with all other applicable federal, state and local laws.
(e) The Town has notified the Secretary of the North Carolina Department of Public
Safety of its intention to grant a variance at least thirty (30) calendar days prior to
granting the variance.
PROVISIONS FOR FLOOD HAZARD REDUCTION
§ 151.40 GENERAL STANDARDS.
In all Special Flood Hazard Areas the following provisions are required:
(A) All new construction and substantial improvements shall be designed (or modified) and adequately
anchored to prevent flotation, collapse, and lateral movement of the structure.
(B) All new construction and substantial improvements shall be constructed with materials and utility
equipment resistant to flood damage in accordance with the FEMA Technical Bulletin 2, Flood
Damage-Resistant Materials Requirements.
(C) All new construction and substantial improvements shall be constructed by methods and practices
that minimize flood damages.
(D) All new electrical, heating, ventilation, plumbing, air conditioning equipment, and other service
equipment shall be located at or above the RFPE or designed and installed to prevent water from
entering or accumulating within the components during the occurrence of the base flood. These
include, but are not limited to, HVAC equipment, water softener units, bath/kitchen fixtures,
ductwork, electric/gas meter panels/boxes, utility/cable boxes, water heaters, and electric
outlets/switches.
(1) Replacements part of a substantial improvement, electrical, heating, ventilation, plumbing,
air conditioning equipment, and other service equipment shall also meet the above
provisions.
(2) Replacements that are for maintenance and not part of a substantial improvement, may be
installed at the original location provided the addition and/or improvements only comply
with the standards for new construction consistent with the code and requirements for the
original structure.
(E) All new and replacement water supply systems shall be designed to minimize or eliminate
infiltration of floodwaters into the system.
(F) New and replacement sanitary sewage systems shall be designed to minimize or eliminate
infiltration of floodwaters into the systems and discharges from the systems into flood waters.
(G) On-site waste disposal systems shall be located and constructed to avoid impairment to them or
contamination from them during flooding.
(H) Nothing in this ordinance shall prevent the repair, reconstruction, or replacement of a building or
structure existing on the effective date of this ordinance and located totally or partially within the
floodway, non-encroachment area, or stream setback, provided there is no additional encroachment
below the Regulatory Flood Protection Elevation in the floodway, non-encroachment area, or stream
setback, and provided that such repair, reconstruction, or replacement meets all of the other
requirements of this ordinance.
(I) New solid waste disposal facilities and sites, hazardous waste management facilities, salvage yards,
and chemical storage facilities shall not be permitted, except by variance as specified in § 151.24
(A)(9). A structure or tank for chemical or fuel storage incidental to an allowed use or to the
operation of a water treatment plant or wastewater treatment facility may be located in a Special
Flood Hazard Area only if the structure or tank is either elevated or floodproofed to at least the
Regulatory Flood Protection Elevation and certified in accordance with the provisions of § 151.21
(C).
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(J)
(K)
(L)
(M)
(N)
(O)

All subdivision proposals and other development proposals shall be consistent with the need to
minimize flood damage.
All subdivision proposals and other development proposals shall have public utilities and facilities
such as sewer, gas, electrical, and water systems located and constructed to minimize flood damage.
All subdivision proposals and other development proposals shall have adequate drainage provided
to reduce exposure to flood hazards.
All subdivision proposals and other development proposals shall have received all necessary permits
from those governmental agencies for which approval is required by federal or state law, including
Section 404 of the Federal Water Pollution Control Act Amendments of 1972, 33 U.S.C. 1334.
When a structure is partially located in a Special Flood Hazard Area, the entire structure shall meet
the requirements for new construction and substantial improvements.
When a structure is located in multiple flood hazard zones or in a flood hazard risk zone with
multiple base flood elevations, the provisions for the more restrictive flood hazard risk zone and the
highest BFE shall apply.

§ 151.41 SPECIFIC STANDARDS.
In all special flood hazard areas where base flood elevation (BFE) data has been provided, as set forth in §
151.06, or § 151.42, the following provisions, in addition to § 151.40, are required:
(A) Residential construction. New construction or substantial improvement of any residential structure
(including manufactured homes) shall have the reference level, including basement, elevated no
lower than the regulatory flood protection elevation, as defined in § 151.04.
(B) Non-Residential Construction. New construction and substantial improvement of any commercial,
industrial, or other non-residential structure shall have the reference level, including basement,
elevated no lower than the Regulatory Flood Protection Elevation, as defined in § 151.04 of this
ordinance. Structures located in Zones A, AE, AH, AO, A99 may be floodproofed to the
Regulatory Flood Protection Elevation in lieu of elevation provided that all areas of the structure,
together with attendant utility and sanitary facilities, below the Regulatory Flood Protection
Elevation are watertight with walls substantially impermeable to the passage of water, using
structural components having the capability of resisting hydrostatic and hydrodynamic loads and the
effect of buoyancy. A registered professional engineer or architect shall certify that the
floodproofing standards of this subsection are satisfied. Such certification shall be provided to the
Floodplain Administrator as set forth in § 151.21 (C), along with the operational plan and the
inspection and maintenance plan.
(C) Manufactured homes.
(1) New or replacement manufactured homes shall be elevated so that the reference level of the
manufactured home is no lower than the regulatory flood protection elevation, as defined in
§ 151.04.
(2) Manufactured homes shall be securely anchored to an adequately anchored foundation to
resist flotation, collapse, and lateral movement, either by certified engineered foundation
system, or in accordance with the most current edition of the State of North Carolina
Regulations for Manufactured Homes adopted by the Commissioner of Insurance pursuant to
NCGS 143-143.15. Additionally, when the elevation would be met by an elevation of the
chassis thirty-six (36) inches or less above the grade at the site, the chassis shall be supported
by reinforced piers or engineered foundation. When the elevation of the chassis is above
thirty-six (36) inches in height, an engineering certification is required.
(3) All enclosures or skirting below the lowest floor shall meet the requirements of § 151.41
(D).
(4) An evacuation plan must be developed for evacuation of all residents of all new,
substantially improved or substantially damaged manufactured home parks or subdivisions
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located within flood prone areas. This plan shall be filed with and approved by the
Floodplain Administrator and the local emergency management coordinator.
(D) Elevated buildings. Fully enclosed areas, of new construction or substantially improved structures,
which are below the regulatory flood protection elevation.
(1) Shall not be designed or used for human habitation, but shall only be used for parking of
vehicles, building access, or limited storage of maintenance equipment used in connection
with the premises. Access to the enclosed area shall be the minimum necessary to allow for
parking of vehicles (garage door) or limited storage of maintenance equipment (standard
exterior door), or entry to the living area (stairway or elevator). The interior portion of such
enclosed area shall not be partitioned or finished into separate rooms, except to enclose
storage areas.
(2) Shall not be temperature-controlled or conditioned;
(3) Shall be constructed entirely of flood resistant materials below the regulatory flood
protection elevation;
(4) Shall include, in Zones A, AE, AH, AO, A99 flood openings to automatically equalize
hydrostatic flood forces on walls by allowing for the entry and exit of floodwaters. To meet
this requirement, the openings must either be certified by a professional engineer or architect
or meet or exceed the following minimum design criteria:;
(a) A minimum of two flood openings on different sides of each enclosed area subject
to flooding;
(b) The total net area of all flood openings must be at least one (1) square inch for each
square foot of enclosed area subject to flooding;
(c) If a building has more than one enclosed area, each enclosed area must have flood
openings to allow floodwaters to automatically enter and exit;
(d) The bottom of all required flood openings shall be no higher than one (1) foot
above the higher of the interior or exterior adjacent grade;
(e) Flood openings may be equipped with screens, louvers, or other coverings or
devices, provided they permit the automatic flow of floodwaters in both directions;
and
(f) Enclosures made of flexible skirting are not considered enclosures for regulatory
purposes, and, therefore, do not require flood openings. Masonry or wood
underpinning, regardless of structural status, is considered an enclosure and
requires flood openings as outlined above.
(E) Additions/improvements.
(1) Additions and/or improvements to pre-FIRM structures when the addition and/or
improvements in combination with any interior modifications to the existing structure are:
(a) Not a substantial improvement, the addition and/or improvements must be designed
to minimize flood damages and must not be any more non-conforming than the
existing structure.
(b) A substantial improvement, with modifications/rehabilitations/improvements to the
existing structure or the common wall is structurally modified more than installing
a doorway, both the existing structure and the addition must comply with the
standards for new construction.
(2) Additions to pre-FIRM or post-FIRM structures that are a substantial improvement with no
modifications/rehabilitations/improvements to the existing structure other than a standard
door in the common wall, shall require only the addition to comply with the standards for
new construction.
(3) Additions and/or improvements to post-FIRM structures when the addition and/or
improvements in combination with any interior modifications to the existing structure are:
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(a) Not a substantial improvement, the addition and/or improvements only must
comply with the standards for new construction consistent with the code and
requirements for the original structure.
(b) A substantial improvement, both the existing structure and the addition and/or
improvements must comply with the standards for new construction.
(4) Where a fire wall or independent perimeter load-bearing wall is provided between the
addition and the existing building, the addition(s) shall be considered a separate building and
only the addition must comply with the standards for new construction.
(5) Any combination of repair, reconstruction, rehabilitation, addition or improvement of a
building or structure taking place during a One (1) year period, the cumulative cost of which
equals or exceeds 50 percent of the market value of the structure before the improvement or
repair is started must comply with the standards for new construction. For each building or
structure, the One (1) year period begins on the date of the first improvement or repair of
that building or structure subsequent to the effective date of this ordinance. Substantial
damage also means flood-related damage sustained by a structure on two separate occasions
during a 10-year period for which the cost of repairs at the time of each such flood event, on
the average, equals or exceeds 25 percent of the market value of the structure before the
damage occurred. If the structure has sustained substantial damage, any repairs are
considered substantial improvement regardless of the actual repair work performed. The
requirement does not, however, include either:
(a) Any project for improvement of a building required to correct existing health,
sanitary or safety code violations identified by the building official and that are the
minimum necessary to assume safe living conditions.
(b) Any alteration of a historic structure provided that the alteration will not preclude
the structure’s continued designation as a historic structure.
(F) Recreational vehicles. Recreational vehicles placed on sites within a special flood hazard area shall
either:
(1) Temporary Placement
(a) Be on site for fewer than 180 consecutive days; or
(b) Be fully licensed and ready for highway use. (A recreational vehicle is ready for
highway use if it is on its wheels or jacking system, is attached to the site only by
quick disconnect type utilities, and has no permanently attached additions.)
(c) Permanent Placement. Recreational vehicles that do not meet the limitations of
Temporary Placement shall meet all the requirements for new construction.
(G) Temporary non-residential structures. Prior to the issuance of a floodplain development permit for
a temporary structure, applicants must submit to the Floodplain Administrator a plan for the removal
of such structure(s) in the event of a hurricane, flash flood or other type of flood warning
notification. The following information shall be submitted in writing to the Floodplain
Administrator for review and written approval:
(1) A specified time period for which the temporary use will be permitted. Time specified may
not exceed three (3) months, renewable up to one (1) year;
(2) The name, address, and phone number of the individual responsible for the removal of the
temporary structure
(3) The time frame prior to the event at which a structure will be removed (i.e., minimum of 72
hours before landfall of a hurricane or immediately upon flood warning notification);
(4) A copy of the contract or other suitable instrument with the entity responsible for physical
removal of the structure; and b
(5) Designation, accompanied by documentation of a location outside the special flood hazard
area, to which the temporary structure will be moved.
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(H) Accessory structures. When accessory structures (sheds, detached garages, etc.) are to be placed
within a special flood hazard area, the following criteria shall be met:
(1) Accessory structures shall not be used for human habitation (including working, sleeping,
living, cooking or restroom areas);
(2) Accessory structures shall not be temperature-controlled;
(3) Accessory structures shall be designed to have low flood damage potential;
(4) Accessory structures shall be constructed and placed on the building site so as to offer the
minimum resistance to the flow of floodwaters;
(5) Accessory structures shall be firmly anchored in accordance with § 151.40(A);
(6) All service facilities such as electrical shall be installed in accordance with § 151.40(D); and
(7) Flood openings to facilitate automatic equalization of hydrostatic flood forces shall be
provided below Regulatory Flood Protection Elevation in conformance with the provisions
of § 151.41(D)(4).
(8) An accessory structure with a footprint less than One-Hundred and forty-four (144) squarefeet or that is a minimal investment of Three-thousand ($3,000.00) Dollars or less and
satisfies the criteria outlined above is not required to meet the elevation or floodproofing
standards of § 151.41(B). Elevation or floodproofing certifications are required for all other
accessory structures in accordance with § 151.21(C).
(9) Tanks. When gas and liquid storage tanks are to be placed within a Special Flood Hazard
Area, the following criteria shall be met:
(a) Underground tanks. Underground tanks in flood hazard areas shall be anchored to
prevent flotation, collapse or lateral movement resulting from hydrodynamic and
hydrostatic loads during conditions of the design flood, including the effects of
buoyancy assuming the tank is empty;
(b) Above-ground tanks, elevated. Above-ground tanks in flood hazard areas shall be
elevated to or above the Regulatory Flood Protection Elevation on a supporting
structure that is designed to prevent flotation, collapse or lateral movement during
conditions of the design flood. Tank-supporting structures shall meet the
foundation requirements of the applicable flood hazard area;
(c) Above-ground tanks, not elevated. Above-ground tanks that do not meet the
elevation requirements of § 151.41(B) of this section shall be permitted in flood
hazard areas provided the tanks are designed, constructed, installed, and anchored
to resist all flood-related and other loads, including the effects of buoyancy, during
conditions of the design flood and without release of contents in the floodwaters or
infiltration by floodwaters into the tanks. Tanks shall be designed, constructed,
installed, and anchored to resist the potential buoyant and other flood forces acting
on an empty tank during design flood conditions.
(d) Tank inlets and vents. Tank inlets, fill openings, outlets and vents shall be:
(i) At or above the Regulatory Flood Protection Elevation or fitted with covers
designed to prevent the inflow of floodwater or outflow of the contents of the
tanks during conditions of the design flood; and
(ii) Anchored to prevent lateral movement resulting from hydrodynamic and
hydrostatic loads, including the effects of buoyancy, during conditions of the
design flood.
(10) Other Development.
(a) Fences in regulated floodways and NEAs that have the potential to block the
passage of floodwaters, such as stockade fences and wire mesh fences, shall meet
the limitations of § 151.44 of this ordinance.
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(b) Retaining walls, sidewalks and driveways in regulated floodways and NEAs.
Retaining walls and sidewalks and driveways that involve the placement of fill in
regulated floodways shall meet the limitations of § 151.44 of this ordinance.
(c) Roads and watercourse crossings in regulated floodways and NEAs. Roads and
watercourse crossings, including roads, bridges, culverts, low-water crossings and
similar means for vehicles or pedestrians to travel from one side of a watercourse
to the other side, that encroach into regulated floodways shall meet the limitations
of § 151.44 of this ordinance.
§ 151.42 STANDARDS FOR FLOODPLAINS WITHOUT ESTABLISHED BASE FLOOD
ELEVATIONS.
Within the Special Flood Hazard Areas designated as Approximate Zone A and established in § 151.06,
where no BFE data has been provided by FEMA, the following provisions, in addition to the provisions of §
151.40, shall apply:
(A) No encroachments, including fill, new construction, substantial improvements or new development
shall be permitted within a distance of 20 feet each side from top of bank or five times the width of
the stream, whichever is greater, unless certification with supporting technical data by a registered
professional engineer is provided demonstrating that such encroachments shall not result in any
increase in flood levels during the occurrence of the base flood discharge.
(B) The BFE used in determining the Regulatory Flood Protection Elevation shall be determined based
on the following criteria:
(1) When BFE data is available from other sources, all new construction and substantial
improvements within such areas shall also comply with all applicable provisions of this
ordinance and shall be elevated or floodproofed in accordance with standards in § 151.40
and § 151.41.
(2) When floodway or non-encroachment data is available from a Federal, State, or other source,
all new construction and substantial improvements within floodway and non-encroachment
areas shall also comply with the requirements of § 151.41and § 151.44.
(3) All subdivision, manufactured home park and other development proposals shall provide
BFE data if development is greater than five (5) acres or has more than fifty (50)
lots/manufactured home sites. Such BFE data shall be adopted by reference in accordance
with § 151.06 and utilized in implementing this ordinance.
(4) When BFE data is not available from a Federal, State, or other source as outlined above, the
reference level shall be elevated or floodproofed (nonresidential) to or above the Regulatory
Flood Protection Elevation, as defined in § 151.04. All other applicable provisions of §
151.41 shall also apply.
§ 151.43 STANDARDS FOR RIVERINE FLOODPLAINS WITH BFE BUT WITHOUT ESTABLISHED
FLOODWAYS OR NON-ENCROACHMENT AREAS.
Along rivers and streams where BFE data is provided but neither floodway nor non-encroachment areas are
identified for a special flood hazard area on the FIRM or in the FIS report, the following requirements shall
apply to all development within such areas:
(A) Standards outlined in § 151.40 and 151.41; and
(B) Until a regulatory floodway or non-encroachment area is designated, no encroachments, including
fill, new construction, substantial improvements, or other development, shall be permitted unless
certification with supporting technical data by a registered professional engineer is provided
demonstrating that the cumulative effect of the proposed development, when combined with all
other existing and anticipated development, will not increase the water surface elevation of the base
flood more than one (1) foot at any point within the community.
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§ 151.44 FLOODWAYS AND NON- ENCROACHMENT AREAS.
Areas designated as floodways or non-encroachment areas are located within the special flood hazard areas
established in § 151.06. The floodways and non-encroachment areas are extremely hazardous areas due to
the velocity of floodwaters that have erosion potential and carry debris and potential projectiles. The
following provisions, in addition to standards outlined in § 151.40 and 151.41, shall apply to all development
within such areas:
(A) No encroachments, including fill, new construction, substantial improvements and other
developments shall be permitted unless:
(1) It is demonstrated that the proposed encroachment would not result in any increase in the
flood levels during the occurrence of the base flood discharge, based on hydrologic and
hydraulic analyses performed in accordance with standard engineering practice and
presented to the Floodplain Administrator prior to issuance of floodplain development
permit; or
(2) A Conditional Letter of Map Revision (CLOMR) has been approved by FEMA. A Letter of
Map Revision (LOMR) must also be obtained within six months of completion of the
proposed encroachment.
(B) If division (A) of this section is satisfied, all development shall comply with all applicable flood
hazard reduction provisions of this chapter.
(C) No manufactured homes shall be permitted, except replacement manufactured homes in an existing
manufactured home park or subdivision, provided the following provisions are met:
(1) The anchoring and the elevation standards of § 151.41(C); and
(2) The no encroachment standard of division (A) of this section are met.
LEGAL STATUS
§ 151.60 EFFECT ON RIGHTS AND LIABILITIES UNDER THE EXISTING FLOOD DAMAGE
PREVENTION CODE.
This chapter in part comes forward by re-enactment of some of the provisions of the flood damage
prevention ordinance enacted June 16, 1987, as amended, and it is not the intention to repeal but rather to reenact and continue to enforce without interruption of such existing provisions, so that all rights and liabilities
that have accrued thereunder are reserved and may be enforced. The enactment of this chapter shall not
affect any action, suit or proceeding instituted or pending. All provisions of the flood damage prevention
ordinance of Town of Clayton enacted on June 16, 1987, as amended, which are not reenacted herein are
repealed.
The date of the initial Flood Damage Prevention Ordinance for Johnston County is September 30, 1983.
§ 151.61 EFFECT UPON OUTSTANDING FLOODPLAIN DEVELOPMENT PERMITS.
Nothing herein contained shall require any change in the plans, construction, size, or designated use of any
development or any part thereof for which a floodplain development permit has been granted by the
Floodplain Administrator or his or her authorized agents before the time of passage of this ordinance;
provided, however, that when construction is not begun under such outstanding permit within a period of six
(6) months subsequent to the date of issuance of the outstanding permit, construction or use shall be in
conformity with the provisions of this ordinance. § 151.99 PENALTY.
Violation of the provisions of this chapter or failure to comply with any of its requirements, including
violation of conditions and safeguards established in connection with grants of variance or special
exceptions, shall constitute a misdemeanor. Any person who violates this chapter or fails to comply with any
of its requirements shall, upon conviction thereof, be fined not more than $50 or imprisoned for not more
than 30 days, or both. Each day such violation continues shall be considered a separate offense. Nothing
herein contained shall prevent the town from taking such other lawful action as is necessary to prevent or
remedy any violation.
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If any section, clause, sentence, or phrase of the Ordinance is held to be invalid or unconstitutional by any
court of competent jurisdiction, then said holding shall in no way effect the validity of the remaining portions
of this Ordinance.
This Ordinance shall become effective June 20, 2018.
Duly adopted this the 4th day of June, 2018 while in regular session.
________________________
Jody McLeod
Mayor

ATTEST:

________________________________
Kimberly A. Moffett, CMC, NCCMC
Town Clerk
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INTRODUCTION

Design Guidelines seek to identify elements of good design, which will enhance the appearance of the

town and make it more livable. The framework of general guidelines to be applied to all development
together with specific guidelines for specific land uses and parts of the town allows more aspects of
design to be systematically considered. Consolidation of guidelines, which represent the contemporary
concerns of citizen review bodies, staff practice and Council direction is intended to make the guidelines
more readily available to the development community and the public.
These guidelines have been prepared in conjunction with the Town’s newly adopted Unified
Development Code (UDC) and are intended to clarify the visual aspects of the built environment as it
relates to residential and economic development objectives in a way that is sensitive to the areas scale
and character. It should be noted that the design guidelines do not prescribe specific architectural styles
or images, nor do they encourage direct imitation of the past, or radical departure from the existing
design context. There are many appropriate design considerations to a given situation. These guidelines
are most concerned whether a project or site plan is in context/character with its surroundings, patterns
and rhythms with a design that will contribute to the quality of the Town.
Design guidelines are flexible in order to respond to the unique set of circumstances of each site and
type of development and to balance the many elements, which go to into a design. Reasons for
deviating from the Design Guidelines should be compelling and clearly stated in the public record.
Otherwise, a project or a request for a building permit may be disapproved for failure to meet the
Town’s land use policies.
These guidelines provide a basis for making decisions about the appropriate treatment of new
construction and land development. Property owners, real estate agents, developers, tenants, architects
and decision makers should use the guidelines contained in the document when considering a project.
This will help establish an appropriate direction for its design. For any project subject to review, the
applicant should refer to the guidelines at the outset, to avoid planning efforts that later may prove to be
inappropriate.

Water Fountain

Wagner House
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SITE PLANNING:
GENERAL CONISDERATIONS
A good site plan creates an environment that is pleasant for human use while preserving the positive physical
aspects of the site such as views, mature trees and historic buildings, and minimizing its physical problems such
as flooding or noise. Compatibility of proposed uses with existing adjacent uses and the needs of the town as a
whole is also a primary consideration. Site plans should indicate location of mature trees; location, use and
stories of adjacent buildings and other significant site features. Photo montages, computer simulations, scale
models, and/or detailed pedestrian-level elevations may be needed to assess the fit of the proposal with the site. A
pre-application conference can help identify special site considerations and aid subsequent design.

 Use design to protect and feature the

unique aspects of a site such as
waterways, significant trees, public open
space, views and/or sense of history.

SITE PLANNING:
LANDFORM

 Cluster development in order to maintain
continuity of open space, to shape more
usable outdoor areas, and to avoid more
hazardous areas such as floodplains.

 Give special attention to those parts of a

development, which interface with public
environments such as street frontages or
parks. Scale landscaping and setbacks
should be related.

 Site activities to avoid possible conflicts;
one use can buffer another from
nuisances such as noise and traffic.

Open Space Cluster
Development must reflect landform in
order to contribute to an attractive pattern
for the town and to avoid problems of
erosion, flooding, sliding and siltation.

 Site new buildings and landscaping to

 Clearly indicate portion of the site to

 Coordinate development to secure mutual

 Clearly indicate grades on adjoining

transition gracefully to permanent
development around them and to preserve
privacy of adjacent residential uses.
advantages such as sharing curb cuts,
parking lots and plaza areas.

 Consider a proposed development from

all aspects; e.g., the roof equipment may
be visible from units above a proposed
structure, or a critical view corridor may
be endangered.

 Encourage landmarks such as cupolas,

steeples, towers, special roofs, or
chimney forms for significant buildings,
centers or transportation hubs to provide
points of orientation.

be graded and calculate approximate
percent of site to be graded on
submission or review.
land that may be affected. Fill must
not create drainage problems for
adjoining property.
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SITE PLANNING:
DRAINAGE
Grading alters the natural drainage patterns
of the site. Provision for drainage must
therefore be made when planning the site, to
insure that all on-site drainage is through
areas designed to serve this function.
Surface runoff can then be disposed of
without erosion or sedimentation and may be
collected for use in water features.
Wet Detention Ponds can be Beautiful

 Set back development from creeks to

allow riparian vegetation to control
erosion and slow water runoff. Setbacks
off perennial and intermittent streams
must be 50’.

 Use grading techniques to retain as much
run-off on site as practical, allowing for
percolation in detention basins, dry wells
and porous surfaces.

 Implement, review and add protective

measures to insure trees within the Neuse
Protective Buffers are maintained.

 Consider porous paving materials, e.g.,
interlock pavers, porous asphalt mixes,
decomposed granite, and turfblock as
consistent with required load bearing
capacity.

Grading Scheme for Wet Detention Ponds

 Sedimentation and Erosion Control

BMPs (best management practices)
should be utilized to the maximum extent
possible.

 Establishment of a robust cover of

vegetation is essential to the proper
functioning of engineered drainage
structures such as grass lined channels,
detention basins, and wetlands.

Pervious Pavers
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TREE PRESERVATION
Mature trees and shrubs help control erosion and
provide immediate shade and character to a new
development.

 Retain existing healthy, mature plant

materials as much as possible, especially
large trees. A certified arborist should
develop a preservation program for
significant trees on large parcels.

Benefits to Clayton citizens derived from
tree protection and replanting include:
1. Improved erosion control.
2. Moderation of storm water runoff &
improved water quality.
3. Interception of airborne particulate
matter and the reduction of some
pollutants.
4. Enhanced habitat for wildlife.
5. Reduction of noise and glare.
6. Climate moderation.
7. Aesthetics and scenic amenity.
8. Increased property value

 Maintain the level of soil around the tree and
original water supply levels. Protect the root
zone of trees as determined by the drip line
of the tree and eliminate compaction of roots
by heavy equipment.

 Landscape plans should identify areas of tree

preservation as well as areas of replanting.
Within planting areas the common and
botanical names of proposed species, number
of plants, size, and proposed location should
be indicated.

 Large tracts of land (greater than 5 acres)

should preserve at least 20% of on site forest
growth.

 Use decorative annuals in locations with high
visual impact.

 Use native species in natural areas and along
greenway corridors.

 Coordinate tree placement with roadways
and existing lighting to minimize
competition. Be sure to utilize the mature
size of trees.

Tree Protection Zone

 Planting – Tree and shrub planting

should occur between Oct 15 through
Dec 15 and from Feb 15 through Apr
15.

 Trees should be provided with a 6’

mulch area. Where possible, locate
trees within a continuous mulch bed for
ease of mowing.

 In general, locate trees a minimum of 5’
from paved areas.

 Use ornamental plantings

conservatively and at locations to
maximize their benefit: pedestrian
ways, building entrances, outdoor
seating areas, and places where people
congregate.
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SITE PLANNING:
NOISE CONTROL,
MICRO CLIMATE AND
AIR QUALITY
The site plan can minimize the intrusion of loud
noises by utilizing noise buffers, by separating
incompatible use, and by locating proposed uses in
areas where they will be most compatible with
surrounding noise levels.

 Use deciduous landscaping to maximize
winter heat gain on south side while
minimizing summer heat gain.

The micro-climate can be modified through careful
siting of structures, land forms and vegetation,
improving outdoor living conditions and reducing
energy demands for heating and cooling.
Air quality can be maintained and noise reduced by
providing for pedestrian, bike and transit
transportation, and by judicious siting and
landscaping decisions.

 Buffer noise with planting in conjunction with
berms or walls. Vegetation alone is not an
effective physical buffer. Visual screening of
noise sources reduces perceived sound levels.

Tree Protection Measures

 Locate areas used for intensive human

activities such as sports fields away from
significant air pollution sources and filter
pollutants with mounding and
landscaping next to emission sources.

 Roof-mounted solar collectors should be

placed in the most inconspicuous location
without reducing the operating efficiency
of the collectors. Wall-mounted and
ground-mounted collectors should be
screened from public view with material
that is compatible with the building’s
architecture.

Wall for Noise

 Utilize orientation to deflect sound from
sensitive uses like group open spaces.

 Design new buildings to prevent transmission of
outside noise, minimize equipment noises, and
minimize noise transmission between units.

 Protect exposed areas from prevailing winds
with evergreen windscreens.

Solar Panels
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SITE PLANNING:
OUTDOOR USE SPACES,
SAFETY AND GRAFFITI

 Consider visual access for police patrol in

The placement, size and proportions of
outdoor spaces should relate to their function
and to associated indoor spaces to maximize
utilization. Outdoor spaces cut off from the
building they serve by driveways and parking
are rarely useful as outdoor living spaces
except as sports courts.

 Extend building territories into outdoor

When outdoor space has clearly defined
boundaries and a strong relationship to
particular structures or cluster of structures,
there can be a sense of proprietorship for the
space by the owner or use of the structure,
which discourages crime and encourages
uses and maintenance of the space. Cluster
units within larger complexes to create semipublic outdoor use spaces with amenities
such as seating, thus creating a sense of
community.

 Configure building so that adjacent open
spaces are visible and easily surveyed.
Greater surveillance and safety result
from encouraging a variety of uses.
Minimize remote, inaccessible outdoor
spaces.

Graffiti

 Locate uses most sensitive to noise away

from noise sources; avoid enclosing
noise-producing facilities such as parking
lots or swimming pools with living units.

siting of parking, buildings and selection
of vegetation. Doorways and addresses
should be visible from major circulation
routes and lit at night.
uses spaces with special landscape
treatment such as trellises, paving, low
walls or planting edges.

 Provide separate identifiable entries for

each unit wherever possible with private
control of that space clearly indicated by
the layout.

 Consider safety along primary circulation
corridors between parking and entries.
These routes should be well defined, well
lit and visually accessible.

 Where security is a concern, limit access

into central open spaces to a few major
entries and channel pedestrians past
activity areas such as building manager’s
office, recreation facility or seating area
for casual surveillance.

 In areas where graffiti presents a

problem, consider painting surfaces with
special paints designed to stop graffiti
from adhering to surfaces.
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MOBILITY:
GENERAL CONSIDERATIONS
Streets and pathways are special corridors providing for movement of people and goods, but they are
also very important to commerce, socializing, visual orientation and town image.

 Developments linked by the street system
should make their contribution to a
harmonious streetscape, with adequate
sidewalk space and landscaping.

 Improve entrances to Clayton with visually
appealing landscaping, walls, and other
monuments to show community pride.

 Developments located along potential

urban pathways, bikeways or trails as
shown in the Community Plan or Clayton
Recreation and Park Master Plan should
provide suitable linkages to Clayton’s
neighborhoods.

 U.S. 42 & 70 entrances into Clayton from

the east and west are especially in need of
a major landscaping and visual
improvements overhaul. Greater visual
separation in traffic lanes through median
improvements is needed.

Attractive Parkway

 Developments linked by the street system

should make their contribution to a harmonious
streetscape, with adequate sidewalk space and
landscaping.

 Maintain good visibility at street corners.
 Extend existing street patterns for efficient

circulation, while avoiding offset intersections.

 Design new streets to provide views of

adjacent public open space. Open space
visibility is essential to realize the value of
these amenities and to maintain safety of park
users.

 Enhanced planting, as well as monument

signage, the removal of overhead lines and
consolidation of other signage can contribute
to an improved sense of entry.

U.S. 70 Landscaping Needed

 Restrict number of curb cuts to ease

traffic and pedestrian flow on arterials
and in commercial areas. Utilize alleys
or shared driveways to service parking
and deliveries. Do not allow loading
areas to dominate street frontage.

 Identify major auto entry points by

special paving, lighting, signage, or
landscaping.

 Accentuate creek crossings with

attractive railings and narrowing of
roadway where feasible by eliminating
parking lane.

GENERAL CONSIDERATIONS CONT.
New developments should contribute to a
functional and cohesive streetscape with well
designed driveway connections and appropriate
street landscaping. Street design must also be
sensitive to terrain, especially in the hills and at
creek crossings. A view of Clayton’s
permanent open space, and other orienting
features or landmarks must be considered in
street layout and planting designs.

 Provide planter strips for street trees on

residential collector and arterial streets, and
tree wells on commercial collector and
arterial streets.
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 Consider use of special paving of



crosswalks to alert drivers on heavily
traveled streets. In pedestrian districts,
consider reduction of roadway at selected
corners to widen sidewalk width, slow
through traffic, and increase pedestrian
amenity.
Place bus shelters in highly visible
locations near entrances to major
employment centers, shopping centers
and institutions. Provide turnouts at
major destinations where appropriate.

 Design bus shelters to complement the

style of the commercial development or
residential area in which their located.

Tree Wells

 Provide for access by emergency vehicles.

If emergency access is provided via
pedestrian space, ensure removable
bollards are spaced 36” apart for
wheelchair access and to separate vehicular
and pedestrian traffic. Required clearance
for fire engines may combine driveway
width with adjacent unobstructed sidewalk
width.

Bollards

Special Paving
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MOBILITY:
PARKING
Parking areas comprise a large amount of the
urban open space. Parking should be easily
located yet screened by architecture or
landscaping to prevent auto storage spaces
from becoming visually dominant features of
the landscape. Zoning Performances Standards
require a minimum of 10’ of landscaping
between parking lots and a public right-of-way.

 Vary arrangement of required parking lot
trees to relate to the configuration and a
style of building and/or to the
characteristics of the trees selected.

 Consider 5’ by 5’ diamond tree cutout

wheel stop at the center of four 90 degree
opposed parking spaces to provide
planting areas without reducing the
number of parking stalls.

 Locate truck docking and loading areas to
prevent interference with traffic.

 Screen parking lots along streets by

changes in grade, berms, walls, and/or
planting.

 Emphasize pedestrian safety by providing
pathways to move pedestrians to building
entrances with ease. Consider crossing
zones of special pavement to alert
drivers.

Well Designed Parking Lot

 Combine adjoining parking lots to

minimize driveways on busy streets and
gain parking efficiency. Reciprocal
easements are suggested.

 Buffer incompatible and adjoining outdoor
use spaces with walls and plantings.

 Minimize large expanses of paving by

introducing plant materials, particularly
shade trees. For small cutouts in paving,
be certain to select deep-rooted species.

 Locate parking lots so there is some casual
surveillance from the building it serves.

14
Pedestrian Crossing
MOBILITY:
PEDESTRIAN WAYS
Pedestrian ways should be destinationoriented, separated from auto traffic, and
tailored to the intended use of the path. The
primary circulation route should be the
widest and most direct.

 Separate pedestrians from heavy traffic
with parked cars and street trees
wherever feasible.

 Provide walkways from sidewalk to

entrances and in large developments,
utilize walkways with decorative paving
and landscaping.

 Design pedestrian pathways for short

walking distances to transit locations,
shops, parks, and other walk -able
destinations.

 Provide access to creeks or other natural
features such as viewpoints where
suitable for public enjoyment.

 Orient pedestrian ways with vistas
connecting destinations.

 Develop a sequence of spaces in

conjunction with the path. Avoid long
stretches of sameness and overly large
spaces, and provide points of visual
interest such as a fountain or other focal
features where paths cross or special
functions occur.

 Interconnect neighborhoods with

commercial and employment centers by
utilizing greenways, paths, parks and
other areas.

Pedestrian Way
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MOBILITY:
BIKEWAYS
Bicycle use should be encouraged with
provision of safer bikeways and bicycle
storage. Separation of car, bike and pedestrian
circulation networks should be designated at
the site plan review stage for new
developments.

 Keep bikeway opportunities open along

creeksides. Provide bikeways or easements
for future development as appropriate.

 Design bikeways to connect to transit

Typical Bike Lane

station bike storage, shopping centers bike
racks, schools, colleges and parks.

 Bicycle lanes should be one way and should

locked fenced bike storage for multifamily
residential developments where bike
storage is not incorporated in design of
individual units.

 Avoid placing bicycle lanes in areas that may

 Consider provision of bike lockers or

be marked to guide bicycle traffic in the
same direction as adjacent motor vehicle
traffic.

terminate abruptly causing bicyclists to make
awkward movements in traffic.

 Bicycle lanes should not be striped adjacent
to on-street parking due to the hazard of car
doors opening into the bike lane space.

 Multi-use pathways can be attractive for

novice, child and family cyclists, if properly
located and designed.

 Locations of bikeways need to be located on

well maintained streets that are free of debris.

Bike Lane Too Narrow

 Most bicycle/motor vehicle crashes occur

at intersections and driveways. Bike lanes
should be avoided on streets with
complicated intersections, interchanges and
where parking obscures visibility.

 Sidewalks should never be designated as a
multi-use path for bicyclists.

 Locate bicycle racks in easily observable

locations on commercial centers and in
parks and near school and office entrances.

Bike Lane – With Debris
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ARCHITECTURAL DESIGN:
GENERAL CONSIDERATIONS
These design guidelines emphasize compatibility of new construction with existing structures, natural
features, and/or specific area plans. No building can be evaluated separately from its context – whether
natural land forms or surrounding development. Individual buildings should fit well with existing or
planned character of surroundings and should help form a coherent pattern of circulation and open
space.
To achieve a comfortable scale, buildings can be organized as a complex of smaller buildings or parts
connected by arcades, plazas and paths. At higher densities, a single building can be sculpted to provide
identifiable parts.
ARCHITECTURAL DESIGN:
HISTORICAL CONTENT
Buildings and places can be “historical”
because of association with noted activities
and people of the past, or simply because
they recall valued periods in the past.
Maintaining some of the architectural styles
from early Clayton helps give the town a
sense of perspective and continuity.

 Encourage preservation of historical

buildings. Consider adaptive reuse such
as using old homes for restaurants or
offices.

 Design new buildings in areas of

historical character to be compatible with
that character in their use of materials,
building orientation and building form.

 Design additions to Victorian and other

historical buildings to be compatible with
the design, concept and details of the
original structures.

The Clayton Center
Preserving a historical sense of place is not
limited to maintaining the architectural style
of individual buildings. In order to achieve a
cohesive historical form, preservation efforts
should include entire block or lot patterns,
building massing and new corridors.

1910 Clayton Queen Ann
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ARCHITECTURAL DESIGN:
FORM
The form of a building should derive from the
context, interior and exterior functions of the
building and the symbolic importance of the
building and its components. All components
should be integrated into a harmonious
arrangement.

 Design buildings with public significance

Scale is created by the size and proportion of
all physical elements that comprise our
environment and relationship to human
physical dimensions, perception and
comprehension. Large buildings can be
designed to blend with smaller structures by
breaking buildings into smaller components,
which relate to heights of adjacent buildings by
providing views into interior spaces, and by
increasing setback.

of a structure – the chimney, the decks,
the eaves, the windows – in the overall
configuration and form of a building.

 Connect new buildings visually with the

form of existing structures. Use colors,
materials and a scale that are harmonious
with nearby development.

 Increase setbacks for bulky structures from

such as transit stations and hospitals to
have a distinctive profile and /or physical
setting.

 Incorporate all the exterior components

 Give special attention to the architectural
interest in pedestrian areas by using an
articulated façade, sheltered pedestrian
corridors and human scale detailing.

 Give attention also to building appeal as
viewed from the street by motorist.

 Avoid structures that are isolated from

the surrounding environment by parking
lots. Tie the building to the ground with
terraces, steps and planters.

adjacent structures or pathways, except at
major intersections where larger buildings
may be appropriate.

 Improvements in materials have led to

some attractive alternatives to some
previously stereotyped products such as
vinyl, metal and stucco. Each façade should
be evaluated based on the merits of the
finished product.
Utilizing Pocket Spaces

 Create outdoor use spaces, which are

partially enclosed by the building(s),
defining the open space as a useful entity
rather than leftover space.

 Break bulky buildings such as engineered
metal structures into components, which
relate to interior and exterior functions
with variations in height, color and
texture.

Steel Structure
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ARCHITECTURAL DESIGN:
FACADE/ELEVATION
Buildings should be designed with all exterior
surfaces treated as a whole, and with utility areas
incorporated unobtrusively. Building
components, such as windows, doors, and eaves,
should have good proportions and relationships
to one another.

 Place transformers, utility meters, pipes, vents,

air conditioners, and any other equipment in a
way as to avoid detracting from the architecture
and landscaping.

A building should have consistent character on
all elevations. Surface treatment on front
elevation only generally should be avoided.
Entries, storefronts, and housing units should be
articulated in the shape of roofs and walls. Flat
facades with little or no articulation detract from
the aesthetic quality of neighborhoods and
shopping areas.

 Generally an offset of at least 30” is needed

to break up building mass into components.
Large buildings would require larger offset to
break up mass.

 Avoid extensive blank walls in

neighborhoods and activity centers. Create
shadow relief and high shade and light
contrast with recesses, bays, trellises or other
features.

 Feature building penetrations and projections

that are compatible with those of adjacent
structures in order to create a rhythm of
shadow patterns for the streetscape. Wall
surfaces of permanent structures should
suggest quality and thickness. Pre-engineered
metal shell buildings should be avoided.

 Feature balconies as an integral part of the
total design. Balconies recessed into the
structure generally offer greater outdoor
privacy and avoid a tacked-on look.

 Feature windows by projecting or recessing

them for added shadow interest on otherwise
uninteresting facades.

ARCHITECTURAL
Design development DESIGN:
to be attractive from all
ENTRIES
AND
AWNINGS
visible sides
by providing
consistent
architectural detail and landscaping.

Utilities Should be Hidden

 Site plans submitted for approval should show

all sides of a proposed structure and not just the
front to ensure overall quality in design and
materials.

ARCHITECTURAL DESIGN:
MATERIALS AND COLORS
The selection of exterior materials and colors should
take into account the existing fabric of the
surrounding community.

 Wrap the materials used on buildings around

outside corners to avoid a false façade
appearance. Utilize materials for additions that
relate to original building to avoid a tacked on
appearance.

 Select materials that are durable in order to avoid
maintenance demands that may not be met.

 Select colors that are harmonious with

surroundings and other building materials.
Avoid harsh, glaring white or primary colors on
large surfaces. Accent colors are encouraged to
enliven commercial buildings.
ARCHITECTURAL
DESIGN:
ROOFS

ARCHITECTUAL DESIGN:
ENTRIES & AWNINGS
Entries function as a transition from the street or
sidewalk to the building and are indicated by
distinctive features. A change in grade or paving
materials is frequently used along with a change of
architectural scale. Overhead elements such as
canopies or arbors can also be used to create
“gateways”.

 Locate the main entrance near the approach to
the building so that it is visible as soon as the
building itself is visible.
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ARCHITECTUAL DESIGN:
ROOFS
The form of the roof should relate to the form
of the building. It should enfold the structure
or be integral to it, not sitting on top like a
cap. The roof should not dominate the
overall design of a building, but should be a
significant feature in terms of creating a
sense of shelter.

 Avoid “false” roofs, which appear only
on the upper portions of the exterior
building walls and have no functional
purposes.

 Place the most dominant roof form over
the most significant part of the building
or complex. Roof form should help
identify the main entrance of a large
building.

 Respond to the general design of other
roofs along the street. Avoid adding
discordant roof shapes, pitches or
material unless the building is
appropriately a landmark.

 Continue rooflines around the building
 Consider awnings to provide shade from sun

and protection from rain, to protect windows
from excessive heat gain and glare, and to give
a comfortable, human-scale to entrances.
Awnings along a row of contiguous buildings
should be related.

unless the building is of a historical
architectural type that does not have this
characteristic.

 Indicate the entry to a building by changes in
the building footprint, elevation and volume,
and in the landscaping.

 Avoid narrow or deeply recessed entries and
entries hidden under exterior staircases.

ARCHITECTRUAL DESIGN:
SIGNAGE

 Provide screening for mechanical and

electrical equipment as an integral part of
roof structure design.

ARCHITECTUAL DESIGN:
SIGNAGE
Signs should be employed to identify uses and to
ARCHITECTUAL
DESIGN
offer
public information.
Signs should be
compatible with the adjacent surroundings
appropriate to their circumstances, (i.e., motorist
or pedestrian-oriented) and in conformance with
Town standards. Within those parameters
individual and group expression is encouraged
and graphic flavor of signs can reflect the
individual business or reinforce the identity of an
area. Pole signs are discouraged and should only
be permitted in situations where the site has
significant constraints making other types of
signage unfeasible.

 Indicate location and form of signs in

application and building plans. Monument
signs should relate to the materials and style
of the building.

20

 Keep projecting signs 8’ above sidewalks
and if attached to a wall, mounted 6”
minimum from face of building. Such
signage is appropriate for pedestrian
shopping area.

 Paint any awning signage on the awning
itself. The awning’s flap or end panels
provide highly visible surfaces.

 Draw attention to signs with attractive

landscaping, eye level placement on
prominent building elements. Avoid pole
installations. Preferred monument signs
are low, horizontal, with raised lettering
set off by flowers, shrubs or lawn.

 Keep signs simple. Too many combinations

of colors, typefaces, and symbols can result
in visual chaos. Signs are more legible if
upper and lower case letters are combined
and the image area does not exceed 1/2 of the
total sign area.

 Keep freestanding signs low, as high signs

will be less visible because of street trees; if
there are no parked cars, optimum height for
viewing by motorist is very low.

Attractive Ground Sign

 Ensure areas located along strip

commercial development are not
conducive to temporary sign clutter by
breaking up the space with vegetation
and other landscaping.

Too Busy

 Identify multi-tenant developments by the

name of the center and/or the address; listing
tenants typically produces visual clutter
illegible to passing motorists.

Temporary Sign Clutter
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LANDSCAPE DESIGN:
GENERAL CONSIDERATIONS
Landscaping is versatile. For conservation, landscaping serves to stabilize hills, to reduce runoff, and to
retain open space character by blending in development. For climate control, landscaping can be used to
provide needed shade or windbreak and to buffer noise, dust and glare. Aesthetically, landscaping can
form attractive streetscapes, screen ugliness, add seasonal interest, and frame architecture. Functionally,
landscaping defines spaces for outdoor use, circulation and entries. Psychologically, landscaping
reduces stress and provides an inviting urban environment.

 Use plant materials to define outdoor spaces such as the street edge or outdoor eating areas, or

movement paths between parking area and building entry and to tie buildings into the landscape.

 Plant street frontages with large specimen trees to match existing tree planting or streetscape plans.
 Landscape around the full
perimeter of the site adjacent
to the property line where
buffering of adjacent land use is
necessary.

 Screen parking areas, utility

areas and retaining walls.
Select forms, quantities and
varieties of plant materials
suitable to adequately cover areas.
Well Landscaped Entrance

 Design landscaping uses near entry/exit points and circulation routes to permit adequate sight
distance for motorist and pedestrians entering or exiting the site.

 Include an adequate sprinkler or irrigation system in landscape plans with fully automatic systems
for commercial, industrial and residential projects. Design irrigation systems for deep root
development, and water conservation by thorough, infrequent watering

 Minimize use of materials such as crushed rock, redwood bark chips, pebbles and stone or masonry
slabs in place of live plant material. Live plant materials moderate the climate, improve air quality,
provide seasonal interest and relive hard urban forms.

Incorporated Sprinkler System
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LANDSCAPE DESIGN:
WALLS AND FENCES
Walls fill a number of roles in the landscape.
They serve to screen obnoxious visual
elements and limit sonic intrusion. They retain
slopes and provide safety from hazards or
heights. Walls can create sheltered
microclimates in windy areas and define
territories, whether for a private residence or a
neighborhood. They may also be an obnoxious
visual element if they block significant views,
provide a surface for graffiti, or are out of
proportion
to the project.

 Where significant views would be blocked or

pedestrian routes cut off, limit use of sound
and privacy walls. Utilize berms, greater
setbacks and plantings to provide privacy
while preserving views and pedestrian options.

 Provide a 10-foot-wide landscaped area in
front of walls abutting a public street.

 Avoid long monotonous walls. Vary the

height, elements and alignment of the wall;
include gates or other penetrations; repeat
modular patterns along the length of the wall.

 Consider low walls to suggest spatial

separation or definition of territory such as
seating walls or planting walls.

 Allow for surveillance by police and

emergency access when planning security
fences and gates. Use wrought iron or case
iron fences and gates in prominent
locations instead of chain link.

 Provide a 6’-8’ masonry wall and

landscape buffer for noise attenuation and
visual screening, e.g., where commercial
loading or parking areas abut residential
use.

 Design walls to complement adjoining

architecture in materials, detail and proportion.

 Reduce the perceived scale of high walls

with planters, benches or berms. Consider
a series of lower walls and/or riprap as an
alternative to a single overbearing retaining
wall.

Plant Ivy To Blend In Fence

 Modify chain link fencing where its
LANDSCAPE DESIGN:
PLANT SELECTION
Alternative to Chain Link

appearance is objectionable. Color coat fence
dark green or black where transparency is
desired for view of open space. Where
screening is desired, vines can transform the
fence into a green wall.

23
LANDSCAPE DESIGN:
PLANT SELECTION
Selection of plant materials should be based
on year-round interest (deciduous, color,
spring flower, fruits, branching pattern) as
well as form, texture, shape and ultimate
growth. The plant materials should provide
pleasing combinations of trees, shrubs and
ground covers. Plants should be of a size
that will produce the desired effect within a
reasonable period of time.

 Select plants that complement existing

themes in the area and architectural
design. Taller trees soften the line of
stark towers while spreading trees may
complement low horizontal development.

 Encourage flowering species of trees and

plants to help soften the urban landscape.

 Retain native vegetation and use droughttolerant plants to reduce the demand for
irrigation.

 Select plant species that are tolerant of

site conditions and relatively free from
pests and disease. Consider maintenance
requirements.

 Select plants of the appropriate size for

the intended use, maintaining clearance
for doors, windows and walkways.

Native Wisteria

 Select plants compatible with activity in
area. Near walkways, parking lots or
outdoor use areas avoid invasive plants,
poisonous plants, or plants with thorns,
sharp leaves, messy fruit drop or brittle
branches.

 Avoid trees with aggressive roots near

paving. Avoid placing plant materials
near or over underground utilities if they
have root systems
that characteristically
LANDSCAPE
DESIGN:
damage underground
LIGHTINGpipes.

 Control erosion by planting fast-growing
plants for quick soil coverage as well as
slower-growing, longer-lived plants.

Mixed Use of Plants
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LANDSCAPE DESIGN:
LIGHTING
Night lighting has several functions in
addition to contributing to safety and
security for drivers and pedestrians. It can
be used to identify important civic
buildings; it can be used to convey a
private image for commercial or residential
developments; and it can be use to increase
the use of public places at night.
Diffused lighting, the creation of a both of
soft, shadow less light, may be attained by
mounting flood lamps high in trees or on
building walls. Such illumination can have
application in park and plaza lighting.

URBAN AMENITIES
Telephones
Public telephones are essential to many people.
Plan telephones as part of the building rather
than a separate structure. They should be
covered and shielded from major street noise, yet
visible. Adequate lighting should be provided in
the telephone area for nighttime use.
Tree Guards and Grates create a desirable urban
ambiance. Tree guards provide trunk protection
to young trees, and grates allow water infiltration
and oxygen exchange. They should be selected
to accommodate tree growth.

Architectural lighting can be used to accent
special features such as towers, cornices or
columns. Spots can also be used to
silhouette attractive tree forms. Night
lighting must be selective to be effective
and not crate a nuisance for residences.

 Light premise identification for rapid
emergency response and minimal
confusion of visitors.

Tree Guard
Public Art (such as sculpture, fountains and tile
work) in heavily used spaces is strongly
encouraged to give unique character to the space,
to provide meeting places and orientation points,
and to build a stimulating urban environment.

Architectural Street Lamp

 Minimize impact of site lighting by use
of down lighting and controlled sign
lighting.

 Shield lights on urban streets for

privacy in upper story residences.
Lower level lights can be hung on street
light poles for sidewalk illumination.

Public Art
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LANDSCAPE DESIGN:
SITE FURNISHING
Site furnishings should be made of high quality,
durable and low maintenance materials.
Provisions for long term maintenance, on a
regular basis, need to be considered.
Surfacing
Surfacing materials strongly influence the usability
and comfort of a space as well as its aesthetic
quality. Textural qualities of modular paving
materials can scale down large spaces; distinctive
paving can direct or orient uses, and color
variations in pavement can enliven and distinguish
outdoor use spaces.

Seating
Benches should be provided in places where
people might want or need to spend time.
They should not be located where they would
obstruct pedestrian movement. Back support
and armrests provide more comfort for adults
and the elderly, and are essential to many
disabled individuals. Set back seating a
minimum of 24” from walks in order to avoid
interrupting adjacent pedestrian traffic.

Arbors
Arbors can be used to keynote entries to buildings
and spaces or act as gateways to large
developments. They can provide protection from
sun or rain, define a special area, provide privacy
from overlooking units, and soften paved surfaces
with shadow patterns and overhanging plants.

Public Seating
Trash Receptacles
Trash receptacles should be durable, covered
and placed where they are visible and most
likely to be needed, but not so they are
obtrusive.

Attractive Arbor
Water Fountains
Water fountains help give an inviting feeling to
public places such as downtowns and parks. They
should be placed in visible and easily accessible
locations.

Trash Receptacle
RESIDENTIAL:
GENERAL CONSIDERATIONS

Pots and Planters can offer seasonal display
and keynote special features, such as entries.
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RESIDENTIAL:
GENERAL CONSIDERATIONS
Residences are the most personal of spaces to be designed. Because people’s preferences, needs and
financial capabilities vary widely, it is generally desirable to offer a wide range of housing choices in
order to accommodate the town’s residents in the most satisfactory ways. New housing should support
Clayton’s expressed policy of encouraging long-term residency. It should add to the attractiveness of
the area where it is located and provide a residential setting that will remain desirable for the type of
resident it is designed for – families or singles; residents seeking transit and shop accessibility or
residents seek a natural setting; people for whom home is an escape or people for whom home is a
business location.
Because the remaining sites for housing in Clayton are not always configured for standard parcelization
or unit arrangement, the best development patterns may be unique to the site. These Design Guidelines
cannot suggest all possible housing arrangements, but do provide general design principles for
developments which respond to the site (e.g., provide transitions to adjoining development, feature
usable or natural open space, provide solar access, etc.) As the orientation of housing affects the way in
which residents see themselves as part of a neighborhood, the connection development makes to the
public realm of streets and parks is critical.
Illustrations below begin to suggest the range of housing configurations, which may respond to
particular locations and resident preferences.
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RESIDENTIAL:
SINGLE-FAMILY DETACHED
Subdivision Pattern:
The layout of a new subdivision is important to
the livability, serviceability and contribution to
the overall attractiveness of the city.

 Design new street patterns and

classifications to be continuous with
existing adjacent patterns and appropriate
to the site terrain. Avoid structures which
discourage transit, pedestrian and bike
travel. Provide for short walking distances
to bus stops, schools, and shops and
collector streets suitable for bus service.

 Minimize curb cuts on busier streets.

Consider alley access to parking or shared
driveways with turnaround on site.

Parking:
The Town generally expects two off-street
parking spaces plus provisions for one guest
space per house. Central areas with pedestrian
access to transit and shops may require less
pavement.

 Locate driveways to allow on-street

parking spaces on streets with parking
lanes.

 On-street parking should be avoided to the
maximum extent possible.

 Limit garage to less than 50% of structure

frontage in order to maintain living spaces
overlooking the street.

 Consider alley access to parking, use of

tandem parking or shared driveways,
especially in central neighborhoods, to
avoid excessive paving of frontage and loss
of windows overlooking the street.

Private Open Space

 Provide access to and views of existing

parks and creeks. Save natural features of
a site by varying lot sizes and shapes, and
cluster development to preserve valuable
open space.

 Do not create negative view corridors, such
as a street ending at a blank wall or a dead
end that cannot be extended.

 Consider nonstandard lots to provide more
private open space.

 In Clayton’s climate, outdoor space should

be designed as part of daily living space.
Detached housing should make good use of
its outdoor access.

Typical Suburban Home

 Design and incorporate adequate storage

facilities into single-family home
construction in order to avoid garages
being utilized for storage purposes instead
of parking.
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Architecture:
Architecture should respond to the
characteristics of the site and adjoining
homes to create a harmonious look for
an area. The individuality possible
in lower density development should
also be expressed with a variety of
compatible forms, layouts and
materials.

 Avoid unrelated bulk and height in the

 Provide for visibility of street from a living

area in order to maintain the social functions
of the street (which include informal
surveillance preventing crime).

 Downtown pedestrian orientation is

improved by the creation of pedestrian
corners or refuges at street intersections and
mid-block crossings.

placement of one and two-story structures.
One-story transitional elements should be
included where second stories are being
added in predominantly single-story
neighborhoods.

 Avoid locating identical units adjacent to one
another. Several floor plans and elevations
should be used in developments.

 Alternate roof lines and changes in directions
to create a sculptural interest while
maintaining compatibility of roof forms.

 Feature entries and windows; bay windows
are allowed to extend into front setbacks.
Entry and house number should be clearly
visible from the street.

 Maintain privacy of adjacent homes by

sensitive window placement. Avoid placing
windows directly opposite each other in side
yards, especially projecting bay windows.

 Take advantage of good views and natural
light for living areas.

Variations in Roof Forms

Safer Corners/Crossings
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RESIDENTIAL:
ATTACHED, MEDIUM DENSITY
New attached medium density residential
housing typically takes the form of garden
apartments, townhouses or duplexes.

 Break up parking areas into small lots or

Maintenance of individual identity of units and
the treatment of parking are important. As
densities increase, care should be taken so that
car uses do not dominate the site or front
elevations at the expense of the social
functions of the street, aesthetics or open
space. Landscaping along the street is very
important to the visual appeal of the
development.

 Separate surface parking from dwelling

garages to keep a residential neighborhood
character.
units with landscaping consisting of low
growth vegetation.

 Limit percentage of the total site for paved

street, parking, drives, parking courts, or
access roads to approximately 25% (not
including parking located beneath dwelling
units).

Parking:
Where possible, parking should be located
where it is unobtrusive and does not isolate the
project. Unless the adjacent uses are
considered incompatible with residential uses,
the extent of perimeter parking drives should
be minimized. Decorative paving, landscaping
and curved alignments for driveways make
them more pleasing.

 Adjust the form of parking and homes so as

to create centrally located usable open
space to have entries or living spaces
overlooking street space. Parking should
not dominate street frontage. Windows and
entries should be featured rather than
garage doors.

Architecture
Generally, continuity in the style of all
structures within a project, including housing
units, parking structures, recreation facilities,
and entry features, creates a sense of
Architecture
community and harmony. In some areas a
variety of architectural styles within a large
project may help it blend with neighborhood
architectural themes. The amenity of the
individual units should also be carefully
designed.

Quality Building Materials

 Generally utilize a consistent design theme
with compatible materials and colors.
Special durable details which relate to the
design theme give character to the
development.

 Utilize a design theme that is suited to

surrounding topography or neighborhood.
Buildings with pitched roofs and overhangs
are generally found more attractive and
homelike in Clayton.

 Articulate individual units in multifamily
structures; avoid large, flat wall surfaces,
and long continuous roof lines.
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 Create individual entrances by recesses,
landscaping or architectural detail.

 Design open space around any natural

living room windows should generally be at
least 35’ apart to provide at least one view
window. Avoid second-floor views into
adjoining ground-level patios. Besides visual
contact, privacy requires control over noises,
lights and odors.

 Design decks carefully as they affect the

features such as mature trees, rock outcropping and creeks to give character to
the landscape. Naturalistic landscaping
with curving pathways, water features
and informal planting arrangements are
generally appealing

 Maintain privacy of individual units. Facing

light admitted to lower levels of building
and neighbor’s privacy.

 Place wall extensions, windows, doors and

roof treatments such as arbors or trellises so
as to visually expand inside rooms out to
decks or patios.

Connect Natural Areas

Private Open Space
The common open space system connects unit
entrances spaces with outdoor use areas, and the
town beyond. The configuration and size of
open space should respond to the site (mature
trees, topography…) and the number of units
served. Group open space may be waived in
small developments that provide superior private
open space.

 Create group open spaces that visually link

the individual buildings making up the
cluster, that serve uses like children’s play
and barbecue areas, and that have good solar
access and protection from wind and noise.

 Screen trash areas from ground level view as
well as from over-looking views. Provide
adequate storage space for recyclable
materials.

 Provide pleasurable pedestrian ways oriented
towards community facilities such as shops
or schools.

 Seek to permit views to adjacent open space.

For example, a low fence, permitting a seated
person to look through or over.
Common Open Space
Locate intense use common open space away
from private open space. Buffer private open
spaces from any adjoining parking areas with
fencing and landscaping.



.
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RESIDENTIAL:
INFILL / DOWNTOWN
New development, which is less than a block in size and
occurring in a developed area, is considered “infill”
unless there is a plan for redevelopment. Infill
development should be related to the best features of the
surrounding neighborhood and be particularly sensitive
to adjacent development when it is of greater intensity or
scale than existing development. There should be no
abrupt changes in height or mass, specifically; no
multifamily structure at minimum setback should be
over two stories where immediately adjacent to a singlefamily home of lesser height.

 Consider privacy of neighbors. If feasible, new

upper level units should not overlook or shade the
primary outdoor spaces of existing dwellings.

 Trash enclosures, entries to large parking areas and

active recreation areas should be located away from
adjacent houses.

 Maintain continuity of street frontages with related
roof lines, entries, materials and landscaping.

RESIDENTIAL:
INFILL/ REMODELS

 Maintain a neighborly pattern of front doors
and living area windows towards the street,
with the building screening parking areas in
the rear. Front yard may be defined as an
outdoor use area with a low hedge, seating
walls or other landscaping that retains a
filtered view of the street.

 Make automobile circulation area into a

pleasant courtyard for multiple use by
landscaping unused backup areas, utilizing
attractive pavement and providing recreation
amenities.

 Articulate individual dwelling units with
entry and roof forms.

 Consider combining some units to form

larger units. In addition to the amenity of
more spacious units, lessened parking
requirements would allow more open space,
creating more desirable units for long term
residency.

 Take advantage of small lots, alley parking,
shared green spaces and reducing off street
parking requirements.

 Pedestrian connections should be

strengthened between the downtown area and
neighborhoods to the north and south by
extending sidewalks.

Clayton Downtown Infill

 Maintain equal or greater street setbacks. Taller,

bulkier building should be set back further.
Location and stories of building on adjacent parcels
should be included in plans submitted.

 Encourage joint development of neighboring

properties to minimize driveways, to provide for
better emergency access, and to provide better sites
RESIDENTIAL:
for
housing and open space where such development
RESIDENTIAL:
will not detract from historic character of
HIGH DENSITY
neighborhood.
Deep narrow lots must be combined
to get the maximum density allowed under the
zoning classification.

Attached Infill Development
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RESIDENTIAL:
HIGH DENSITY
High density residential development should be
designed for compatibility of scale with
surrounding uses and livability. Large buildings
can be designed to blend with smaller structures by
reducing bulkiness into smaller components, by
providing visual penetrations to interior spaces and
courts, and by use of overhangs, indentation,
arches, etc.
High-density housing should typically be a part of
an activity center or located on a major transit
route with nearby shopping. The design of
residences in an activity center should have a
distinctly urban character, contributing to a lively
pedestrian orientation.

Open Space
Common open space should be designed as
centrally located outdoor use area. Open space
that is the result of setback requirements serves
little usable purpose without screening or other
definition of space. Decks and balconies
provide relatively private, desirable areas for
outdoor activity and relaxation if well located
and designed.

 Vary private open space to suit unit

location and to provide variety, with some
larger and some more enclosed.

 Develop interior courtyards sheltered form
traffic nose. Avoid paved court
configurations that sustain echoes.

 Maximize continuous street frontages with

 Break up expanses of open space with

 Create vistas with building configuration and

 Mitigate noise and wind problems;

distinctive pedestrian oriented entries.

link to pedestrian network. Views into project
open space help connect the project with the
rest of the town and add interest to the
streetscape.

 Consider awnings or overhangs to shelter

pedestrian space on principle paths/sidewalks.

 Choose amenities appropriate to potential

residents. Older residents may be drawn by the
convenience of easily accessible stores,
restaurants, medical facilities, attractive
outdoor seating areas, security features and
elevators.

 Developments likely to have children should

provide outdoor play space and consider the
incorporation of a childcare facility. Party
rooms, pools, spas, and exercise facilities are
appropriate to developments.

Architecture
For mixed use development, provide

distinctive entries for each use. Different hours
of use and separate management should be
anticipated.

berming, planters, walks and overhead
elements such as arbors, awnings and trees.
consider safety glass screen to retain views.
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HIGH DENSITY CONTINUED
High density housing involves greater separation
from the ground level. The hallway or corridor
spaces should receive special design attention
because it is used to access each home. Because
homes are normally bounded on two sides by
adjacent units and hallway, or a landing on a third
side, the amount of exterior wall that may be
utilized for windows and ventilation is reduced and
needs artful articulation with bays, alcoves, corners
and setbacks. Access to open space and
maintenance of privacy and security also need
careful design attention.

 Avoid long monotonous facades. They result

in relatively unusable open space and create a
negative community image. Step structures
and vary heights to reduce bulk and give
individuality.

 Do not provide access via common exterior

 Seek to stagger or offset decks above

part of the living areas of the units
below so that natural light and views
are not obstructed. Building offsets
integrate decks and balconies with
buildings and provide a greater sense of
privacy and security.

 Incorporate good solar orientation and
views wherever possible; protect from
prevailing winds.

Parking
Below grade parking facilities are
appropriate for high density residential
development to minimize separation from
shops and transit by massive parking lots.
Parking structures must provide clear
entries, exits and circulation patterns as
well as visitor/delivery space.

corridors which border on unit windows.

elevators and stairs in the most
 Seek to articulate individual living units and to  Locate
convenient and least obstructed area of
create individual entrances by recesses,
landscaping or architectural details.

 Reduce the number of homes being served by a
given section of hall or stairway; seek to vary
hall or stair vestibules.

Multi-family Apartments

the parking floors, preferably external
to the structure. For security reasons
the stairs should provide for visibility
from outside.
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COMMERCIAL:
GENERAL CONSIDERATIONS
Commercial development, strung along the town’s main thoroughfares, is a highly visible part of the
town. It should contribute to the legible, attractive pattern by respecting district character, landmarks
and views.
1.
District character
Where there is an established theme or historic pattern in the area, new development should be designed
to fit with the theme or historic pattern in order to build a cohesive district character.
Architectural themes have been chosen by some neighborhoods in the neighborhood planning process or
may be derived from history of the area of preferred recent development. Incorporation of preferred
architectural features builds an identity for neighborhood shopping center. Standard designs of
franchises stores are discouraged. Insist that national and regional franchises and chain stores change
their standard building design to “fit in” with the local character of the surrounding community. The use
of existing buildings is encouraged.
2.
Landmarks
Major intersections, building and/or landscaping should provide strong edges for the extensive asphalt.
Here, and in very large developments singular design may be desirable to provide a landmark, unless it
would detract from a more significant landmark.
3.
Views
Views along major public rights-of-way need to be taken into account in landscaping, signage, and
siting of buildings. Street trees, screening of parking lots and coordinated signage are particularly
important in improving areas of visual chaos.
4.
Ambience
Commercial development supplies goods, services and jobs; quality design will encourage shopping in
Clayton and provide good working environments. Commercial areas are also settings for social
interaction; designs support this use with amenities such as courtyard seating, notice boards and
walkways connecting to residential areas and thus encourage local shopping.

Historical Landmark

Alternative Franchise Design
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COMMERCIAL:
DOWNTOWN / SIDEWALK ORIENTED
Development with a pedestrian and transit
orientation is preferred on arterials
approaching the downtown and in activity
centers. Buildings are to be generally set
forward to maintain continuity of architecture
and pedestrian interest. The design of
buildings and spaces within these areas should
encourage pedestrian and transit use.

 Utilize street trees and/or closely spaced
pedestrian-oriented lighting standards
and other street furniture to separate
pedestrians from vehicular traffic.

 Maintain continuity of streetscape,

facades and pathways, limiting
driveways, parking lots or auto service
bays which detract from character.

 Provide signage oriented to pedestrians
(see Signage section).

 Create outdoor use areas with building
orientation, landscaping and street
furniture.

 Provide high percentage of
Attractive Sidewalk

 Coordinate rear parking lots through use of
cross access easements. Provide access to
parking from side streets where possible.

 Provide bus shelters that complement

commercial design, with appropriate
advertising space for stores/centers that
provide them.

 Wide sidewalks, benches and café tables

encourage people to walk downtown for a
pleasant experience.

 Where possible, ensure that utilities are

kept out of the way of areas where
pedestrian movement is being encouraged.

 Mixed-use development projects should be
encouraged in order to create 24-hour
activity downtown.

 Seek continuity of commercial frontage
and sustain building scales with street
architecture (at least two stories).

“transparency”, i.e., display windows
along walks to sustain pedestrian interest.
Design lighting to feature wares, dining
or other attractions.

 Provide detailed architectural features
and well framed doorways.

36
COMMERCIAL:
MIXED USE
Mixed use development has existed a long time.
Residents are in close proximity to their public
living rooms along the street and within walking
distance of transit to additional urban attractions.
Even a limited component of mixed use, such as
a ground floor corner store where a large housing
development meets a major intersection, can
contribute to a sense of community and reduce
car trips.

 Provide amenities, which enhance both

the commercial and residential use and
create an attractive, distinctive place
connected to the adjoining neighborhood.

Care should be taken to provide separate access
to residences and to commercial uses that may
operate different hours in mixed use
development. But shared parking for uses with
different peak parking needs, like residential use
and office use, is encouraged to reduce expanse
of parking in compact, pedestrian-oriented
development.

 Minimize segregated parking in order to get
the most efficient use of parking spaces.

 Design distinctive entrances to residences

from sidewalks. Pedestrian entrances to
residences located on a side street will
usually provide more privacy and space for
lobbies without compromising the continuity
of the retail frontage on the main street.

 Maintain high visibility for retail uses on the
ground floor by placing store fronts close to
sidewalk.

 Consider infill development mixed uses in
downtown Clayton. A building with
commercial uses on the bottom and
residential at the top may be especially
appropriate.

 Orient residential uses to take advantage of

available views: street action and street
trees, internal courtyards, adjoining creeks,
parks, or historic buildings or distant hill.
Private or common open space needs may be
COMMERCIAL:
satisfied for some units by lobby space,
COMMUINITY
SHOPPING
solariums
or other amenities
whereCENTE
private
open space with a good orientation is
infeasible.

Riverwood Mixed Use
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COMMERCIAL:
COMMUNITY / NEIGHBORHOOD SHOPPING CENTER
Community shopping centers are generally 8 acres
or larger, and are characterized by unified
architecture for the building or buildings (which
contain separate commercial establishments with at
least one major anchor), weather protection and
contiguous on-site parking. Typical bad qualities
which should be corrected or avoided are: lack of a
strong sense of entry; a weak presence along the
street; monolithic parking with no provisions for
pedestrians, bikes or transit; linear buildings with
uninteresting roof; and poorly developed pedestrian
spaces.

 Create a strong sense of entry and orientation to
the storefronts. A central space such as a plaza
or a focal point can be used to orient and direct
shoppers.

 Arrange parking to provide adequate entrances,
exits and acceptable walking distances.

 Accommodate public transportation as an
integral part of design.

 Incorporate fast food outlets into the shopping

center rather than on isolated pads in the parking
lot in order to encourage linked trips and a more
attractive, cohesive site development. Avoid
free-standing “pad” development in the parking
areas which does not integrate with the overall
development.

 Provide for bicycle access and storage.
 Break up mass of parking with planting
and/or building masses.

 Provide pedestrian access to site with special
paving differentiating where walkways cross
roadways.

 Keep service functions out of the site and
hearing of adjacent property owners.

 Buffer adjoining land use from light, sound

and traffic intrusion. Utilize screen plantings
as well as masonry walls where truck activity
would disturb residences.

 Vary lighting to differentiate street parking
pedestrian and entry areas.

 Articulate the building footprint to create an
interesting sequence of spaces. Provide
architectural detail at the pedestrian level
such as special paving, storefronts, and site
furnishings.

 Establish parameters for compatible tenant
signage placement and lighting.

 Incorporate amenities such as sculptures,

fountains, food vendors, restrooms,
telephones, newspaper stands, benches,
drinking fountains, kiosks and seating areas.

 Provide landscaping at perimeter with accent
planting at entrances and master sign.

 Use innovative design principles to blend
these commercial areas into surrounding
neighborhoods. Mixed use principles are
especially appropriate.

 Design the roof as an integral part of building
Neighborhood Business Can Blend In

mass and form, and house equipment within
roof volumes. Use roof articulation to
identify entrances.
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COMMERCIAL:
REMODELING / INFILL / DOWNTOWN
The viability of older commercial developments has continued to shift with increasing use of cars to
access new or larger shopping centers. Currently, shopping centers less than about eight acres are
generally considered too small to have major anchors and thus too small to compete with larger centers.
There is interest in developing more neighborhood ties with such centers as their uses transition so that
they become a destination for walking trips and provide more personal services and social contact.
Commercial establishments need a fresh, up-to-date look for maximum appeal to customers and to
improve the image for the town as a whole. Negative image problems, which the town is seeking to
correct, include outdated signage, especially large pole-mounted installations, which give the town a
chaotic commercial strip appearance and lack of landscaping around and in parking lots, which add to a
bleak appearance. Signage and street trees are related issues because the old pole mounted signs rely on
a lack of trees for visibility. Businesses will increasingly rely on the attractiveness of their buildings and
landscaping to draw attention rather than signs hoisted in the air.
Development opportunities include new construction and the adaptive reuse of existing buildings.
Opportunities for new buildings are present along Main Street, Second Street, Front Street and First
Street with the removal of incompatible and noncontributing buildings in addition to utilizing currently
vacant lots. While opportunities along Main Street should serve primarily retail, office and commercial
space, opportunities along Second Street could accommodate residential land use. Buildings along Main
Street could accommodate residential use on upper floors. Along First Street buildings could exhibit a
mix of uses.

 Design walkways connecting neighborhood  Design tenant spaces for coffee shop or
sidewalks with the center. Seek to extend
street pattern into the center as walkways to
shorten walking distances and to provide
vistas into the center.

 Provide some outdoor sales space for

seasonal offerings to add visual interest.

 Reduce driveway entries where feasible to
improve traffic safety and allow more
landscaping.

café with good solar exposure, outside
seating and amenities such as trellises,
raised flower beds, interesting pavement,
or fountain.

 Add new lighting, landscaping canopies
and entry features to convey a fresh
welcome for pedestrians and motorist.
Adopt a sign program conforming to
current sign regulations.

 Avoid blocking visibility and identity of

center with unrelated buildings on
separate pads in the parking lot. Seek to
connect fast food franchises with the
main building to gain impulse shoppers
and to link trips, reducing traffic and air
congestion.

 Development of pedestrian connections
between buildings from rear parking
areas to Main Street should be strong,
direct, and convenient.

Commercial Infill

 Consider utilization of space for day care of

elders and/or pre-schoolers, if contiguous
outdoor use space can be developed, and other
local service enterprises. Provide display
space for local artists to temporarily fill in
vacant store fronts.

COMMERCIAL:
HIGHWAY
The automobile oriented shopping corridor is a
miscellaneous collection of individual stores or
services along major streets, which rely on ease of
access and movement for vehicles. Parking is often
between store and street. To compensate for extensive
paving and disjointed architecture, extensive
landscaping is needed to maintain an attractive
boulevard appearance along such streets as Highway
70 and Highway 42.

 Establish cross access agreements to combine

parking areas and entries for more efficient use and
reduction of curb cuts. Wider lots should be
maintained on auto-oriented shopping strips for
practical parking arrangements and continuity of
landscaping.

 Plant street trees and parking lot trees to temper

harsh expanse of asphalt. Landscaped area
between parking and street should relate to
adjoining landscaped areas to maintain visual
continuity along street. Wider landscaped areas
are generally appropriate at entrances and street
corners, and along more extensive frontages. The
minimum landscaped area required between public
right-of-way and parking is 10’. Plant with low
shrubs to screen parking area.

 Utilize design that contributes to

cohesiveness of the existing streetscape
rather than adding discordant elements.
See compatibility of rooflines, setbacks,
materials, color, character and scale.

 Use high quality, durable materials to

ensure lower maintenance requirements
and improved aesthetic appeal.

 Design the entrance and signage to express
the building use as well as the design
theme.

 Emphasize low maintenance landscaping

but consider accent planting at entries and
intersections.

 Screen auxiliary structures such as trash,
storage and mechanical equipment, and
relate screening to architecture or
landscaping.

 Consolidate complementary commercial
uses into a joint development where
possible in order to link trip destinations
and better utilize land.

 Creative, unique and innovative designs are
encouraged. Establish coherent design
themes to include updated signage and
lighting.

 Landscape barren street frontages and
parking lots.

 Create attractive outdoor use spaces framed
by building(s).

 Consider pedestrian; bike and transit access
as well as more efficient parking
arrangements

 Use low monument signs instead of free
standing signs in suburban commercial
corridors (see signage section).

Highway Landscape Buffer
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COMMERCIAL:
AUTO SALES, SERVICING
AND DRIVE-THRU SERVICE
Clayton’s residents rely heavily on automobile
transportation. Consequently, a high proportion of
the town is paved for automobile circulation and
parking. The town has landscape and screen
requirements to relieve the expanse of parking lots
and streets. Car sales, rental, repair and service
businesses and businesses with drive-up service
tend to have higher proportions of pavement, weak
architectural presence and conflicts with
pedestrians which need to be addressed in their
design.

 Structures should be designed to provide a



solid presence on the street that relates to
surrounding buildings in form, materials and/or
detailing. Light-weight metal, plastic or other
temporary appearing materials are not
appropriate in highly visible locations.

 Landscaping should compensate for high

proportions of paving. Car dealers who keep
front landscaping relatively low and simple
for car visibility should provide enhanced
landscaping at other perimeters to buffer
neighborhood and to provided a green,
inviting backdrop for the car lot.

 Car repair and washing activities should be

enclosed in structures, which shield adjacent
residential or commercial use for noise.
Repair and service bays should not face
residential properties or open towards public
streets, unless screened by street trees and
other landscaping.

 No public address systems should be used in

outdoor areas; personal pagers can be used to
contact employees outdoors without
disturbing adjacent residences or businesses.
Lighting should be shielded from neighbors.

Franchise architecture that doesn’t relate to the
surrounding and thus contributes to a
disjointed streetscape is to be avoided; such
buildings do not enhance Clayton and cannot
easily be used by other businesses if the
original use leaves.

 Except for gas stations, drive through service
 Curb cuts should be located as far as possible

from conflicting movements, such as corners,
and should be limited in number and width in
order to maximize continuity of landscaping
along the street.

lanes should be separated from the parking
lot or Public Street by a landscaped strip;
service lanes should not be routed near
residential property and should not interfere
with pedestrian access to the business.

 Adequate stacking and parking must be

provided to prevent back up into arterials or
parking along adjoining neighborhood or
commercial frontage.

 Businesses with auto repairs need to have cars  Stacking spaces shall be designed to not
moved and tagged within 30 days.

conflict with interior traffic flow or on-site
parking.
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INDUSTRIAL:
GENERAL CONSIDERATIONS
Historically, land use in industrial areas was sharply defined and included only heavy industry, light
industry and warehousing. The distinctions began to blur in the 1950s with the industrial park, in the
1960s with the research and development park, and in the 1970s with the office/business park. These
“parks” have a mix of light industrial, warehouse, distribution and office. Because industrial parks have
private covenants, codes and restrictions covering design elements, the Town has not required design
review except where industry abuts residential use. This section is divided into Industrial Corridor and
Light Industry based on proximity to residential uses.
INDUSTRIAL:
INDUSTRIAL CORRIDOR
Industrial park development has been generally
attractive. Provisions for transit, mixed use,
pedestrians and bikes need to be incorporated.

 Separate incompatible elements such as: visitor
and employee parking, loading zones, truck
parking, stacking and circulation, storage
yards, and rail sidings.

 Coordinate site access with the roadway
system (e.g., setback curb cuts from
intersections and provide sidewalks).

 Provide bus shelter, convenient walkway

system, bike storage and preferential carpool
parking to reduce traffic impacts.

 Utilize planting to define site and building

entries, to provide a visual amenity for office
spaces, to define traffic and walkway routes
within parking lots, and to provide screening
and shade. Maintain continuity of berming,
large grouping of trees, below-ground wires,
and controlled signage and lighting.

 Create legible entries for trucks, cars and

pedestrians. Maintain accessibility for fire
fighting equipment at all hours.

 Ensure stormwater control measures are in
place to treat stormwater on-site.

Attractive Industrial Buffer

 Screen parking for autos and trucks, exterior

storage and trash bins, etc., with earth berms,
plantings, walls, fences, grade changes or a
combination of these elements.

 Screen loading and service areas on major
Attractive Entry

streets like Industrial Parkways that are also
used to access residential areas.

 Provide easement for public access where

industrial development adjoins bay lands or
DOWNTOWN:
water GENERAL
channels connecting
to bay lands.
CONSIDERATIONS
Improve as recreational amenity for outdoor
eating, walking
cycling where appropriate.
Downtown
Goalsand
goals:

 Consider
provision of passive recreational
1. Identify and portray opportunities for

facilities and opportunities, shaded outdoor
2. Improve
pedestrian
orientation
of reduce
eating,
changing
rooms and
showers to
3. Identify
and define
parking areas
employee
car trips
and stress.
4. Create a community space
5. Establish a sense of entry at key appr
INDUSTRIAL:
LIGHT INDUSTRY
“Light industry” is a general term referring to
industrial uses which are more compatible with
other land uses than “heavy” industry. “Heavy”
industrial uses are incompatible because of
obtrusive scale or with nuisance aspects like odor,
noise, vibrations, smoke, heavy truck traffic or
concentrations of hazardous materials. Many
kinds of ‘Light Industrial” businesses can occur in
close proximity to residential or commercial
development if operated in a neighborly fashion
and properly designed.

 Avoid frequent curb cuts along roads, which

would hinder traffic flow, and reduce potential
landscaping along street.

 Enclose industrial operations in a substantial

building which is capable of containing
operational noise and filtering out any fumes.
Bays should not face residential development.

 Provide landscaping and masonry wall on

perimeters adjoining residential use and
landscaping along public right-of-ways.
Provide additional setbacks and landscaping to
screen buildings of larger scale than adjoining
development.

 Site building to shield neighborhood from

noise of arterial, railroad and industrial uses
wherever feasible.

 Screen outdoor storage facilities near
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residential areas. No outdoor storage
should be visible from a residence or
along streets serving residences unless it
serves needs of residents (such as boat
and RV storage and home improvement
equipment rental) and is not unsightly.
Auto salvage yards are considered
unsightly.

 Provide direct access from an arterial

truck route for large truck docks. Docks
and parking should not face or be located
adjacent to residential uses. Loading
noise, tractor-trailer truck traffic and
overnight parking of refrigeration units
severely compromise residential amenity.
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GREENWAYS AND TRAILS:
GENERAL CONSIDERATIONS
The design development guidelines featured in this Appendix have been tailored to meet the specific
facility development needs of the Town of Clayton’s open space and greenway system. The purpose of
these guidelines is to assist partnering organizations in developing open space and greenway facilities.
These guidelines provide a variety of trail facility and ecological system restoration concepts and ideas,
and are not a substitute for a more thorough examination and detailed landscape architectural
engineering evaluation of each project segment. These guidelines serve as minimum standards for
greenway facility development. Greenways typically follow natural or constructed features such as
streams or roads and are designed to incorporate natural settings such as creeks and significant stands
of trees within neighborhoods, and are used for transportation, recreation, and environmental
protection. Greenways differ from parks; plazas and squares in that their detailing is natural (i.e.
informally planted) except along rights-of-way, and may contain irregular topography.
Design of the greenway should incorporate conservation of existing mature tree canopy and landscape,
protection of existing natural drainage ways and creeks. Improvements shall include paved walks/trails
and benches, and trash receptacles.
CORRIDORS
Riparian buffers serve many functions. They filter storm water pollutants, help moderate stream flow,
stabilize stream banks, moderate stream temperature, and provide aquatic and terrestrial habitat. The
Neuse Nutrient Sensitive Waters (NSW) rules require that new developments maintain an existing 50foot vegetated buffer on both sides of all intermittent and perennial streams, lakes and ponds within the
Neuse River Basin. The entire Town of Clayton and its planning jurisdiction lay within the Neuse River
Basin. Buffers are also required in water supply watersheds throughout the state as part of the Water
Supply Watershed Management Program.
Stream buffers within the Town of Clayton should be maintained to protect water quality and animal
habitat. For the purpose of greenway facility development, a minimum 80-feet wide buffer as measured
from the top of stream bank is preferred in order to mitigate the damaging effects of flooding from
storms, filter pollutants from overland flow and to develop appropriately sized greenway trail facilities.
The 80 ft. includes the 50 ft. mandate for Neuse NSW rules as well as an additional 30 ft. for greenway
trail development.
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GREENWAYS AND TRAILS:
CORRIDOR PLANTING
Some basic guides for planting in corridors are as follows:

 Efforts should be made to eliminate non-native invasive species, such as privet, from corridors
 Native over story and under story trees/shrubs should be replanted where vegetation is removed or
harmed due to construction of parks, trial, etc. in greenway corridors or open space

 Fallen trees should not be removed unless they obstruct trails, streams or present danger. Otherwise,
they should be left to decay naturally

 Evergreens, conifers (pines) and deciduous trees should all be used proportionally
 Mass producing trees and shrubs with berries should be utilized for wildlife food when possible.
 Flowering trees and shrubs can be used to draw attention to important intersections and entrances
 Evergreen shade trees are needed near seating areas and picnic tables

GREENWAYS AND TRAILS:
TYPES OF TRAIL TREADS
One of the following types of trail treads should be used when designing greenway trails and sidewalks.
The appropriate trail type will depend on the specific site conditions of the trail segment, amount of
available right-of-way and the primary purpose of the trail. Some of the characteristics of the trail
corridor to consider are soil type, vegetation cover, flooding, slope and wildlife habitat sensitivity.
Creekside Trail Tread
Creekside trails are located only in urban areas where right-of-way constraints and channelized streams
restrict trail development to the floodway. Creekside trails have to be redesigned to accommodate
walkers, bicyclists, skaters, and joggers. These multi-use trails are typically positioned directly adjacent
to the stream channels and are therefore subject to frequent flooding. These trails require hard-paved
surfaces such as concrete to withstand high-velocity stream flows. Retaining walls or other structural
elements may also be required for stable construction and to protect the trail from erosion and flood
damage.
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Creekside trails should be a minimum of 10’-wide for multi-use trails. The installation of railings,
benches, signage, and trash receptacles that could obstruct flow during storm events should be carefully
considered. Creekside trails must be designed and installed in a manner that minimizes their effect on
floodwaters and protects the amenities from flood damage. The use of retaining walls as set walls is one
way in which non-obtrusive amenities can be included on this type of trail facility. Special
consideration should be paid to mitigating the impacts of trail construction on the natural environment.

Flooded Trail
Floodway/ Floodplain Trail Tread
Multi-use trails within the floodway are designed to accommodate a variety of users including walkers,
joggers, cyclists, and skaters. These multi-use trails are typically positioned within the floodway but not
directly adjacent to streams. Some vegetative buffer between the stream and trail should be left intact.
Like the creekside trails, trails within the floodway and floodplain are subject to periodic flooding,
however, not as frequently. These trails require paved surfaces of either asphalt or concrete depending
on frequency of flooding and expected velocity of flow. A proper trail foundation is important and will
increase the longevity of the trail. No soft shoulder should be constructed due to flood considerations.
Special considerations should be given to the mitigation of negative impacts from trial development on
the natural stream environment.
Multi-use trails within the floodway should be built with a minimum width of 10-feet. All elements of
the trail tread, railing of the trail including the trail treads, railings, benches, and trash receptacles will be
periodically flooded. The design and materials for these trails should be carefully selected accordingly.
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Upland Trail Tread
Upland multi-use trails are designed to accommodate a variety of users including walkers, joggers,
cyclists and skaters. These upland multi-use trails are typically positioned completely outside
designated floodplains. Significant vegetative buffer between any streams and the trail should be left
intact. It is recommended that these trails be built with paved asphalt or aggregate stone, depending on
the preference of local user groups. Upland multi-use trails should be built to a minimum width of 10’.

Clayton Community Park Trail
Footpath/Hiking Trail
Footpaths or hiking trails are designed to accommodate pedestrians and are not intended for cyclists or
other wheeled users. These natural surface trails typically make use of dirt, rock, soil, forest litter, pine
mulch and other native materials for the trail surface. Preparation varies from machine-worked surfaces
to those worn only by usage. This is the most appropriate surface for ecologically sensitive areas.

These pathways, often very narrow, sometimes follow strenuous routes and may limit access to all but
skilled users. Construction of these trails mainly consists of providing positive drainage for the trail
tread and should not involve extensive removal of existing vegetation. Timbers may be used for steps
along steep slopes. These trails vary in width from 3 feet to 6 feet and vertical clearance should be
maintained at 9 feet. These trails are most commonly found within the streamside zone.
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Boardwalk Trail Tread
Boardwalks, or wood surface trails, are typically required when crossing wetlands or poorly-drained
areas. While boardwalks can be considered multi-use trails, the surface tends to be slippery when wet
and not best suited for wheeled users. Boardwalks intended for use by bikes, pedestrians skaters and
others should be a minimum of 10 feet wide. However, boardwalk trails limited to pedestrian use can be
as narrow as 8 feet. If maintenance vehicles use the boardwalk for access, it should be a minimum of 14
feet.

Clayton Community Park Bridge
Wood surfaced trails are usually composed of sawn wooden planks or lumber that forms the top layer of
a bridge, boardwalk or deck. The most commonly used woods for trail surfacing are exposure- and
decay-resistant species such as pine, redwood, fir, cedar, hemlock and spruce. Wood is a preferred
surface type for special applications because of its strength, aesthetic appeal and its versatility.
Synthetic wood, manufactured from recycled plastics, is now available for use as a substitute in
conventional outdoor wood construction. While these products are more expensive than wood lumber,
recycled plastic lumber last much longer, does not splinter or warp and will not discolor.
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Appendix #1: Approved Landscaping Considerations and Trees, Plants & Shrubs List
INTRODUCTION
This planting information has been prepared to accompany the landscaping requirements found in the Town of
Clayton’s Unified Development Ordinance. The Town has expanded the application of landscaping requirements
citywide and encourages tree preservation through these guidelines. The Town recognizes that one of it’s greatest
assets for beautification of the town lies in the types and quality of approved vegetation and trees during
development.

PURPOSE
This data is designed to inform the citizens of Clayton about the varieties of native and locally adapted plant
materials and their characteristics as they relate to meeting landscaping regulations. Aside from the aesthetics of
plant materials, trees, shrubs and ground covers are extraordinary natural resources. They produce oxygen thereby
purifying polluted air. Through their root systems, trees, shrubs, ground covers and vines stabilize the
groundwater tables, and are an effective agent in soil conservation, erosion control and flood control. Trees,
especially larger, older trees, are a valuable amenity to the urban environment providing historical, physical,
aesthetic and physiological benefits. Plant materials moderate the effects of cold and heat by providing shade and
protection from the wind, reducing glare and noise levels, and by offering a haven for birds and animals.

PLANT LIST AND NOMENCLATURE
Plant Materials List

Plant materials are listed in chart form and include the characteristics, descriptions and possible uses of various
plants. Of the thousands of plants that will grow in this region of North Carolina, those included on the list are
landscape plants that are attractive in appearance, require little maintenance and have a tolerance of urban
conditions. Herbaceous (non-woody) perennial and annual flowering plants are not included in this list because of
their great numbers, variety and seasonal color.
Plants are listed alphabetically by their botanical (scientific) name, followed by their common name. The plant
characteristics described in the first five columns address the plant type, and the physical attributes of the plant
including height, spread, urban tolerance and disease and insect tolerance. The next seven columns include a
description of how to use the plant as a street tree, within the property perimeter, within the interior of the site,
within a vehicular sight triangle, under overhead utility easements, and for screening purposes. Following the
Plant Materials List is an index that lists all plant materials in alphabetical order for easy reference.
Canopy Tree:

A species of tree which normally grows to a mature height of 40 feet or more. Canopy trees
are typically shade producing trees.

Understory Tree: A species of tree which normally grows to a mature height of 25 to 40 feet. Understory trees
often grow beneath canopy trees.
Specimen Tree:

Certain species of canopy or understory trees which are either rare and/or which have unusual
plant characteristics. A listing of specimen trees appears in the Plant Index.

Large Shrub:

A species of shrub which normally grows to a mature height of 10 to 20 feet. Large shrubs
can be used for screening.

Medium Shrub:

A species of shrub which normally grows to a mature height of six to 10 feet. Medium shrubs
can be used for screening.

Small Shrub:

A species of shrub which normally grows to a mature height of one to four feet. Small
shrubs can be used for screening and for aesthetics within the required landscape.

Ground Cover:

A species which is normally below one foot in height. Ground covers are used as an
alternative to grasses. On slopes, ground covers control erosion while eliminating the
maintenance of mowing on hillsides. Many ground covers survive in poor soils, shade and
other adverse conditions.

Vines:

A species which has a spreading pattern of growth. Vines may be used on the ground, on
walls and on trellises.
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Plant Nomenclature

The names of plants given in the Plant Materials List conform to those set forth in "Standardized Plant Names",
1942 edition, prepared by the American Joint Committee on Horticulture Nomenclature. Names of plants not
included in either source conform generally to those accepted in the nursery trade.
Plants cataloged in the Plant Materials List are identified by genus and species and occasionally by cultivar.
Genus is a closely related group of plants with similar characteristics. Similarity of flowers and fruits is the most
widely used feature although roots, stems, buds and leaves are also used. Species is a subdivision for a genus and
consists of plants which have many more similarities than do the members of a genus. A cultivar is a
subclassification of a species and is similar in many respects to a variety.
Example: Pyrus calleryana 'Bradfordi' (Scientific Name)
Bradford Pear (Common Name)
Pyrus (Genus)
calleryana (Species)
'Bradfordi' (Cultivar)

PLANT CHARACTERISTICS
Plant Type: Plant type refers to whether the plant material is native (N) to North Carolina and if it is deciduous
(D), meaning the plant drops its leaves in the fall, or whether it is evergreen (E), meaning the leaves on the plant
are retained throughout the year.
Height : Height refers to the average height of plants at maturity under optimal growing conditions. Variations in
climate, temperatures, soils and urban conditions can greatly affect the growth of all plant materials.
Spread: Spread refers to the expanse of the horizontal branching pattern at maturity under optimal growing
conditions. Plants with wide-spreading forms require a large area to develop. Upright forms are used effectively
where space is limited. Spread is listed as a range because of its variability.
Environmental Tolerance: Environmental tolerance refers to whether the plant material is urban tolerant (U),
which implies the plant requires minimal maintenance, or whether it is drought tolerant (D), meaning the plant
can withstand an extended period without rain or watering. Urban conditions consist of airborne pollutants,
fluctuating moisture and temperature levels, salt, and other similar environmental factors.
Disease and Insect Tolerance: Plant materials can be adversely affected by the invasion of insects and disease.
Tolerance to insects and diseases indicates that, while plants may be affected by a pest or pathogen, they may not
become stressed or unsightly, and may recover during the next growing season.
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PLANT USES
Street Trees

Street tree plantings parallel roadways to provide for a continuous, unified planting pattern. Street trees help
reduce the impact of urban development along thoroughfares and soften the vertical lines of buildings. Street trees
aid in reducing air pollution, noise, and glare.
Plant materials suggested for use as street trees must be able to withstand the stresses associated with the location
of the planting yard near streets. Stresses include extreme temperatures during the winter and summer months,
strong winds, compacted and poor soils and air pollution. The selection of trees that can tolerate these conditions
is limited. Trees that have a straight trunk, an oval or rounded form, symmetrical branching, and that are relatively
free of insects and disease are preferred for use as street trees. The branches of the trees should be trimmed up to
seven feet above the ground to allow for vehicular parking, walking and landscape maintenance.
The recommended spacing of large trees is one tree per 50 feet of street frontage. Small trees should be planted
one tree per 25 feet of frontage. Recommended trees should be urban tolerant and have a moderate growth rate
with a high survival rate.
Proper selection and placement of street trees will minimize potential damage by cars, delivery trucks, heavy
equipment, street improvement projects, and abuse from people and animals. Using a variety of species will not
only offer contrasts of form, texture, height, color and general visual effect, but will also minimize the danger of
losing an entire mono-specific planting to insects, blight, wilt or some other species-specific condition.
The minimum required street tree planting yard width is eight feet. This will ensure that street trees can develop
adequate root systems without damaging sidewalks or curbs. The specific planting requirements are determined
by the type of tree and its growth habits. In general, a canopy tree requires a minimum five-foot wide planting
yard, and the smaller understory trees and large shrubs require a three-foot wide planting yard.

Property Perimeter

Property perimeter screens refer to plant materials which are planted along property boundaries and which are
used as a screen to help minimize impacts between adjacent land uses. Suitable plants include canopy and
understory trees and large, medium and small shrubs.

Vehicular Use Area Interior

Interior landscaping requires that all parking areas be planted with a minimum of one tree per 12 parking spaces.
Trees dispersed throughout paved areas visually break up and/or screen large open areas, while tree canopies
reduce heat buildup from the pavement during the summer months. Trees with expansive branching
characteristics of growth and a tolerance to extreme elements are encouraged for use within the interior of the site.

Vehicular Sight Triangle

The vehicular sight triangle is a defined area on either side of street intersections, street corners or vehicular
access points which allows for sufficient sight distance to allow drivers approaching simultaneously to see each
other in time to prevent a traffic accident. The size of the sight triangle is governed by space, time and traffic
volume of the subject intersection. Planting in the sight triangle is permitted as long as the plants do not present a
safety hazard and thus is subject to review and approval obythe city's Technical Review Committee.

Screening

Plant materials can be used to visually control or block out objectionable views, define and create outdoor space,
provide a sense of privacy, reduce glare and reflection, direct views and control noise and wind. These materials
can be in the form of hedge plantings, fences, walls, berms or any combination of those just listed. Plantings used
for a screening effect are planted closer together. Evergreen plant material is preferred for its year-round
effectiveness.
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Overhead Utility Easements

Large canopy trees and overhead utility lines are incompatible. Only small trees and shrubs are suggested near or
under overhead utilities. Great attention should be taken in the selection and placement of plant materials near
overhead power lines to prevent encroachment and unnecessary severe pruning. Landscaping within utility
easements for overhead utility lines is subject to the review and approval by the city's Technical Review
Committee.

PLANTING TIPS
Water Conservation

Water conservation practices incorporated into the landscaping plan will greatly reduce maintenance and watering
costs associated with landscaping. A site plan, addressing drainage, site and soil conditions, rainfall, prevailing
winds, yearly temperature ranges, and topographic features will be the basis on which to build a water
conservation landscaping plan. The resources saved through a water conservation landscaping plan are a direct
result of improving the existing watering practices and soil conditions by using available mulches, and by
increasing the use of low maintenance, native and drought-tolerant plant materials.

Soil Analysis

The quality of the soil will have a direct influence on the survivability and hardiness of plant materials. Plants
depend on good soil for the nutrients and water they need for a healthy rate of growth. Analysis of the soil content
will help to ensure that new plantings are installed in the best possible soil conditions.
Providing a good soil mix will enhance the watering efforts and decrease the cost involved with watering the
landscape. Loamy soil is an important aspect of efficient watering. If the soil contains too much sand or gravel,
the water will drain quickly and the roots will not have time to absorb the water. If the soil has too much clay or
silt, then the water cannot penetrate to the tree's root system. Consequently, more water is added to the inefficient
soil, creating a wasteful watering cycle. A loamy soil enables water to penetrate through the earth's surface and to
attach to the the soil particles, making the water available to the roots.
Soils should be tested for pH and fertility prior to the installation of plant materials. Soil testing is available
through the North Carolina Department of Agriculture. Results of the soil test will determine if organic matter,
sand, lime or other additives will be required to be mixed into the existing soil to achieve a loamy soil.

Plant Selection

The information provided through the site plan analysis can help to determine which plant materials are best
suited in the landscape. Ideal growing conditions are different for each plant species. Understanding the plant
characteristics and matching the appropriate plant to the appropriate location will help to achieve optimal growing
conditions. For example, Willow Oaks have a wide root spread and should not be planted in narrow areas or small
lots. The River Birch is an understory tree that needs protection from nearby canopy trees, and should only be
planted in protected areas where wind and extreme heat will not damage the tree.
In designing a water conservation landscaping plan, using plant materials that are drought tolerant and that require
low maintenance will help to reduce the expenditures associated with watering. All plants need an adequate
supply of water. Utilizing efficient irrigation systems can further decrease the amount of water used for
maintaining healthy plant materials. Examples of drought tolerant plants include Golden Rain Tree, Ginko
(female), most Junipers and Hollies. A complete listing of drought tolerant plants is contained in the Plant Index.
Native plant species have adapted to the climate conditions of the Piedmont, typically require less maintenance,
and have a higher rate of survival. These plants have been in existence for generations and can be maintained
without much additional care. Using these species will greatly reduce the cost involved with maintenance,
replacement and water resources. Examples of native plant material include: Beech, Ash, American Holly,
Dogwood, and many varieties of Hollies and Rhododendron.
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Plant Quality

Selection of healthy plant materials will increase the survivability of the species used in the landscaping plan.
Plants should be vigorous and free of disease and insects. The trunk and stems should be firm with no indication
of insect borers, die back, frost cracks, sun scald, fungus cankers, or other defects. Tree branches should be welldeveloped and diverge from the trunk at a wide angle except in those varieties that grow in an upright form. The
root ball of deciduous and evergreen trees should be balled and wrapped with burlap. The ball should be of
sufficient size to encompass all the fibrous feeding roots necessary for recovery and continued growth of the
plant. Plant materials meeting the guidelines set forth in the American Standards for Nursery Stock of
Nurserymen will meet the intentions of the landscaping ordinance regulations.

Plant Installation

The ideal time for transplanting is mid-September to mid-November and from March through May. Fall planting
of deciduous trees and shrubs should roughly coincide with the leaf drop period, but early enough for sufficient
root regeneration to support the plant during the winter months. Early spring, before new growth begins, is the
most favorable time. Evergreens can be planted any time the ground is not frozen but the optimum time is
September or October. Younger plants survive transplanting more often than mature plants. Spring planting
should take place prior to the development of leaves or flower buds starting to open. All plants should be
commercially grown. No plant should be removed from its natural environment unless that plant material will be
damaged in the near future by new development or redevelopment.
Plants are packed in three ways: balled and burlapped, container, and bare root. Plant materials should be installed
in a planting hole of sufficient size to accommodate the root system of the plant. With balled and burlapped trees,
the burlap should be rolled back once the plant is set in the hole, but the root ball should not be disturbed.
Sometimes twine is used in addition to burlap. This should be removed from the base of the tree. Bare root trees
have a soil line stain at the base of the trunk which indicates the previous planting level. Bare root trees should
have the roots spread out. In areas where water tends to accumulate, select from the limited number of plants
which tolerate these conditions or improve the site with underground drainage and re-grade to alter surface runoff.
To install a container plant, remove the pot from the plant by inserting a sharp knife about 1/3 of the way into the
ball. Three vertical slits should be made on the sides of the soil and an "X" on the bottom. This will encourage
new roots to grow outward into the new soil. If the roots are not cut they will continue to grow in a circle around
the plant and eventually kill it.
The planting depth of all trees and shrubs should be such that the finished grade level of the plant after settling is
approximately the same as that which the plant was grown. Once the depth is determined and the hole and soil
prepared then the plant material can be installed. All plant materials should be centered in the planting hole,
trench or bed in an upright position to allow for the best appearance and pattern of growth. The size of the hole
should be large enough to ensure the root system can grow as the plant matures.
Typically, when planting, dig a hole 50 percent wider than the diameter of the roots or root ball. If the soil is well
drained, dig as deep as the roots but insert the plant so that it sits a couple of inches higher than it was in the
nursery, as shown in the diagram. If loose soil is added under the plant, it will settle. Set the plant several inches
higher than the soil level to compensate for settling. In poorly-drained areas, a plant can be set a bit higher. Once
settling has occurred, the plant will remain above the original soil level. Mound the soil from the existing grade up
to the point on the tree or shrub where it was originally growing. NEVER plant it deeper than it was originally.
If it is necessary to transplant at times of the year other than the recommended time, balled and burlapped and
container plants can be transplanted more successfully than bare root plants. If you are unable to plant
immediately after obtaining plants, care should be taken to prevent the roots from drying out. Water the roots and
store in a cool place, out of direct sunlight. Protect bare root plants by temporarily planting them in the soil.
Remove one half of the foliage to reduce evaporation during this period. Mulch the balled and burlapped root ball
and leave the burlap or container on the root ball until the depth of the hole is ready for planting.

Except for hedge plants and ground covers, all plants should be planted in individual holes. Hedge plant
materials may be planted in a continuous trench as long as adequate space is allowed for root growth. Ground
covers may be planted in planting beds a minimum of six inches deep. All plant materials should be centered in
the planting hole, trench or bed in an upright position to allow for the best appearance and pattern of growth.
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Watering

Once plant materials are installed, adequate watering during the first 12 to 15 can make the difference between
success and failure of the landscape project. All plants should be completely soaked after installation. The soil
around trees should be watered at least once a week unless there has been adequate rainfall. Watering should
occur twice a week in cases of hot, dry and windy weather.
Many automatic and manual watering systems are available for above ground and below ground installation.
Local professionals and a North Carolina Agricultural Extension Agent can be of assistance in choosing the
appropriate irrigation system for plantings.

Mulching

Mulching will decrease the adverse effects that climatic changes have on the soil's ability to retain water.
Prevailing winds and heat will dry the soil. Extremely cold temperatures can freeze soil moisture. Mulching will
help to retain ground moisture which can otherwise be reduced by surface evaporation. During the winter months,
mulching will insulate the ground, offering protection to the plant's root system. During the hot summer months,
mulching offers protection against ground drying and cracking. Mulching also helps to amend soils through
decomposition, thereby providing natural fertilizer to the plants.
Mulching materials include pine needles, straw, wood chips, shredded bark, grass clippings, leaves, crushed rock,
and pecan and peanut hulls. Mulching also helps to minimize weeds, which will reduce the amount of required
maintenance while improving the appearance of the landscaped area. Mulch should not be applied to plants in
early spring until the soil has warmed.

Staking

Some evergreen or deciduous trees may need support by an acceptable method to keep the tree trunk in an upright
position after planting. Staking and wiring helps the plant withstand heavy winds that can damage the branches
and loosen soil around the base of the tree causing injury to the root system. Stake trees the first year or two until
roots are firmly established. Drive two or three stakes in the ground and attach wire enclosed in a garden hose to
protect the trunk.

Wrapping

Trees planted in direct sunlight or along the western property line may need the trunks wrapped with burlap or
paper to prevent sun scald or water loss of the bark. Wrapping the trunks of deciduous trees can also offer
protection against insect and lawn maintenance damage. It is not recommended that tree wrap be kept on the
trunks during summer months, however, trees should be rewrapped before the first winter freeze.

Pruning

One of the most necessary garden practices is pruning. Pruning, trimming and shaping plant materials should be
done in accordance with standard horticultural practice. First, it is important to remove dead, diseased and broken
branches. But pruning should also be done for the following purposes:
•
•
•
•
•
•
•

to reduce size of overgrown plants
to train young trees
to thin out trees and shrubs
to remove dead flowers and seed pods
to rejuvenate a declining shrub
to make young shrubs more bushy
to develop a special form

•
•
•
•

to prevent interference of overhead utility lines
to offset root loss after transplanting
to eliminate lower branches from interfering with pedestrians or vehicular sight distances
to provide an additional supply of energy for the growth of flowers, fruits and branches
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Branch Pruning

Large branches from trees and branches over one inch in diameter should be removed with the three-cut method
to prevent bark stripping. First, make two cuts to remove the branch without splitting wood. Then, make the final
cut at the end of the branch collar. This will avoid wounds from stripping the bark down the trunk. Minor pruning
can be accomplished with four tools: hand pruners, hedge shears, long handled lappers and a crescent saw. Tools
should be sharp, not only to make the job easier but also to make smooth, even cuts. Do not prune the main
branch from a shrub or tree.

Hedge Pruning

Hedges should be sheared narrower at the top. The lower branches will not receive adequate light and air for
dense growth if shaped wider at the top. Restrict pruning of new plant material to injured, weak or interfering
branches. Always prune to a clean cut without bruising or tearing the bark, and without leaving any large,
prominent stub.

Shrub Pruning

Some shrubs, such as roses, are headed back by pruning individual branches. Position the blunt end of the
pruners on the opposite side of the branch than the bud. Make cuts about one-quarter inch above a bud, and at a
45 degree angle so the cut surface will shed water. Cutting too close may cause the bud to dry out. If the branch is
cut too far above the bud, the stub will die back to the bud and increase chances of bacteria and fungus entering a
cavity forming in large branches.

Maintenance Pruning

Maintenance pruning for early flowering trees and shrubs should occur immediately after the trees and shrubs
flower. Trees that flower in the summer should be pruned in the winter or early spring. Trees such as elm, maple,
birch, dogwood and walnut bleed freely if pruned in late winter. Therefore pruning these trees can be postponed
until the leaves mature. Most evergreens do not need pruning except for the removal of damaged branches, which
can be done at any time, provided the wood is not frozen. Late summer pruning of many trees and shrubs should
be avoided since it could encourage new growth, which will not harden in time for the winter months.
Deciduous and evergreen hedges should be pruned wider at the base than at the top to allow light and air to reach
the lower branches. Pruning hedge plant materials is effective for increasing the density of a hedgerow.

Antitranspirants

Antitranspirants are foliage sprays that contain chemicals that reduce the amount of water loss throughout the
surface of the leaf. The spray dries and forms a protective covering on the leaf which lasts for several weeks
before eventually wearing off. The use of antitranspirants is not an alternate method for watering. The
antitranspirant is only effective for reducing stress caused by lack of moisture during the summer months.

TREE PRESERVATION
Benefits Of Tree Preservation

The landscaping regulations encourage the preservation of existing trees. Preserved trees may be credited toward
landscaping requirements of the Ordinance. Utilizing existing trees aids in the control of soil erosion, moderates
storm water runoff which improves water quality, intercepts airborne particles thereby reducing air pollution,
provides a habitat for wildlife, and helps to buffer noise and glare.
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Tree Preservation Terms
A good understanding of the terms associated with tree preservation will aid in successful tree retention projects.
Some of the words in this manual are used within the landscaping regulations and throughout this manual.
Crown Canopy: The cover formed by the top branches of trees.
Drip-line: A vertical line extending from the outermost portion of a tree's canopy to the ground.
Trunk: The main stem of a tree apart from limbs and roots.
Roots: The underground part of the tree that functions as an organ of absorption, food storage, aeration and
support system.
Feeder Roots: A complex system of small annual roots growing outward usually from the transport roots. These
roots make a complex branching pattern. These roots make up the major fraction of a tree's root system surface
area, and are the primary sites of absorption of water and nutrients.
Transport Roots: The system of tree roots comprised of major woody roots and rope roots.
DBH: Diameter-at-breast-height is a standard measure of tree size, and is a tree trunk diameter measured in
inches at a height of 4 1/2 feet above the ground. If a tree splits into multiple trunks below 4 1/2 feet, then the
trunk is measured at its most narrow point beneath the split.
Circumference: The external, circular measurement of the tree trunk as measured in inches at 4 1/2 feet above
the ground.
Caliper: American Association of Nurserymen standard for trunk measurement of nursery stock. Caliper of the
trunk shall be taken six inches above the ground for up to and including four inch caliper size, and 12 inches
above the ground for larger sizes.
Soil Compaction: A change in the soil weight per unit volume and an increase in soil weight. Compacted soil
causes a decrease in the availability of oxygen in the soil and an increase in toxic gases and physical root damage.

TREE PRESERVATION PROCEDURES
Evaluation

Determining which of your trees will be saved is an important process of tree preservation. An analysis of the
health, species, size, age and location of the tree in relation to the total development of the site, should be done
prior to the commitment of preservation. Evaluating the cost and benefits of tree preservation should be
considered carefully.

Health

Examine carefully the tree(s) being considered for tree preservation. Make sure they do not display signs of
sunscald, infestation, urban stress or root damage. Site disturbance creates hardships on plant materials and only
the most healthy trees should be preserved. While large trees offer great shade and screening, they do not adapt
well to changes in the environment and should only be saved in those areas offering great protection to the root
system. Conversely, small trees can be replaced easily and may be more cost effective in the long run.
Location of Trees
The location of each tree should be analyzed with respect to its proximity to the proposed development on the
site. Most of the trees growing in the Piedmont have root systems within 12 inches of the earth's surface. Before
building plans are finalized, it should be resolved that :
•

the roots of the tree(s) to be preserved will not be damaged during the grading process,

•
•
•
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an increase or decrease in grade will not affect the survivability of the plant(s),
construction machinery, supplies and vehicles associated with operations will not harm the tree(s), and
the tree(s) will be protected from excavation for utilities, paving and all other site development processes.

Root Protection

Preserving a tree's root system from direct and indirect damage will significantly enhance its survivability. Direct
root damage to the feeder and transport roots usually occurs during grading and site clearing operations where
roots are cut, torn or removed. Feeder and transport roots tangle and fuse with other roots of nearby trees.
Removal of adjacent trees can result in considerable damage to the root system of trees being preserved. The most
common and substantial root damage happens when roots are cut during grading and trenching for sanitary sewer,
storm sewer and underground utilities lines. Feeder roots that are found within the organic layers of the soil (first
four inches), are often damaged by vehicular traffic on the site and during the stripping or filling of top soil.
Indirect root damage can result from grade changes, temporary storage of construction materials, soil compaction,
soil chemical changes and the sedimentation of erosion materials. The oxygen levels within the soil will increase
or decrease with a change of grade or as a result of fill and increased sedimentation. The changes in oxygen
levels, an increase in soil carbon dioxide and other toxic gases can adversely affect the root respiration process,
which is essential for the absorption and transport of nutrients and minerals. Soil compaction caused by the
weight and vibrations of machinery, vehicle parking, and the storage of construction materials will result in a
denser soil with a decrease in soil particle space, thereby preventing water and nutrients from penetrating to the
roots.

Tree Preservation Methods

Prior to obtaining a grading or building permit, a landscaping plan must be prepared as specified in the Map
Standards (Appendix 2). The plan should identify all trees to be preserved. The design of the project site should
show protection against grade changes, material storage, concrete washout, parking and all other construction site
activities within the canopy drip-line. Absolutely no site disturbance should occur within this protected area.
The tree preservation area should be protected from the sedimentation of erosion material. The grading plan
should illustrate that silt screening will be placed along the outer edge of the tree protective zone to prevent
excessive drainage, washout and erosion under the tree canopy. To maximize protection to the tree preservation
area, the fencing and erosion control barriers should be installed prior to any land disturbance and be maintained
throughout the construction process, until the landscaping and/or ground cover is installed.
A fence or barrier should be installed around the outer edge of the canopy completely surrounding the drip-line of
the trees to be preserved. This fencing will serve as a visual guide, marking the "off limits" area for construction
crews. The fencing must be at least four feet high and made of silt fencing, polyethylene safety fencing, hurricane
fencing or any other type of safety fencing.
The tree protection area should be designated as such with "restricted area" or "tree preservation area" signs
posted visibly on the outside of the fenced-in area. Do not post these signs on the trees! Additional signs placed at
the site entrances, requesting subcontractor cooperation and compliance with tree protection standards, is
recommended to increase the awareness of the tree protection process.

Grade Change

Raising and/or lowering the grade can significantly alter the ability of water, air and nutrients to penetrate the root
system. Removal of dirt from on top of the tree's roots can cause drying, flooding and cutting of the roots, while
too much soil on top of the tree's roots inhibits water and nutrients from getting to the roots and can suffocate
them.
An estimation for the diameter of the root spread is the circumference of the canopy spread or twice the height of
the tree. The root system of the tree can extend beyond the tree canopy spread but the root system within the drip
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line area is considered the critical root zone and must be protected in its entirety throughout the site
development process.

Grade changes around the canopy drip-line can be accommodated through additional planning and a few special
procedures.
A decrease in grade is best accomplished through the installation of retaining walls or through terracing.
If filling is required within a tree's critical root zone for grading purposes, an aeration system can be installed so
that the tree's roots will still be able to attain necessary oxygen levels.
In the event of the installation of utilities through a protective zone it is recommended that the lines be installed
by way of tunneling rather than trenching. If the tree's roots must be cut, proper root pruning procedures must be
used.

APPROVED PLANT LIST
Ground Covers
Botanical Name
and Common
Name
Ajuga reptans
Carptet Bugle

NC
Flower
DroughtNormal Growth
Hardiness Color/Time of
tolerance
Height (in) Rate
Zone
Bloom
Medium

7a to 8

Purple/Spring

2-4

Euonymus fortunei
'Coloratus,'
Wintercreeper

High

6b to 7a

Not Showy

6-18

Hedera canariensis
Algerian Ivy

High

8

None

Hadra helix
English Ivy

High

6b to 8

Hypericum calycum
Aaronsbeard, St.
Johnswort

High

Juniperus conferta
'Blue Pacific,'
Shore Juniper

Group

Exposure

Medium
Shade/
Evergreen
to Fast
Semi-Shade
Evergreen

Sun/ SemiShade

6-~

Medium Evergreen

Shade/
Semi-Shade

None

6-12

Slow to
Evergreen
Medium

Shade

6b to 8

Yellow/Spring

8-12

Medium SemiSun/ Semito Fast Evergreen
Shade

High

6b to 8

None

12-18

Juniperus
horizontalis
Creeping Juniper

High

6b to 8

None

Liriope muscarii
Liriope

High

6b to 8

Liriope spicata
Spreading Liriope

High

Ophiopogon
Japonicus Dwarf
Lilyturf or
Mondograss

Fast

Fast

Evergreen

Sun

12-24

Medium Evergreen

Sun

Purple/Summer

8-15

Medium Evergreen Sun/Shade

6b to 8

Purple/Summer

8-15

Medium Evergreen Sun/Shade

Medium

6b to 8

Not showy

5-6

Medium Evergreen

Shade

Phlox subulata
Moss Phlox or
Thrift

Medium

6b to 8

Pink, White,
Purple/Spring

3-4

Medium Evergreen

Sun

Vinca minor

Medium,

6b to 7b

Purple/Spring

5-6

Fast

Evergreen

Shade
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Common
Periwinkle
Vinca major
Large Periwinkle

High
1,Medium

7 to 8

Purple/Spring

12-24

Fast

Evergreen

Sun/ SemiShade
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Small Shrubs (2 to 5 feet)
Botanical Name
NC
Droughtand Common
Hardiness Texture
tolerance
Name
Zone

Form

Aucubajaponica
Dwarf Aucuba

Normal Growth
Height Rate
Slow

Group

Exposure

Evergreen

Shade/
Semi-Shade

High

6b to 8

Coarse

Oval

3-4 ft

Azaleas,
Hybrids

Medium

6b to 8

Fine

Upright

3-5 ft

Slow to
Evergreen Semi-Shade
Medium

Berberis
thunbergii
Japanese
Barberry

High

6b to 8a

Medium

Oval

3-5 ft

Medium Evergreen

Buxus
microphylla
var. jaonica
Japanese
Boxwood

High

7a to 8

Fine

Rounded

3-4 ft

Slow

Evergreen

Sun/ SemiShade

Deutzia gracilis
Slender deutsia

High

6b to 8a

Fine

Mounded

2-4 ft

Medium

SemiEvergreen

Sun/ SemiShade

Gardenia
radicans
Creeping
Gardenia

Medium

7a to 8

Fine

Spreading

2-4 ft

Slow

Evergreen Semi-Shade

Hydrongea
arborescens
'Annabelle'
Smooth
Hydrangea

Medium

6b to 8

Coorse

Rounded

3-5 ft

Fast

SemiEvergreen

Sun

Ilex cornuta
Carissa Holly

High

6b to 8

Medium

Rounded

3-4 ft

Slow

Evergreen

Sun/ SemiShade

Ilex cornuta
'Rotunda' Dwarf
Chinese Holly

High

6b to 8

Coarse

Rounded

3-4 ft

Slow

Evergreen

Sun/ SemiShade

Ilex crenata
'Compacta'
Compact Holly

Medium

6b to 7

Fine to
Medium

Rounded

3-4 ft

Medium Evergreen

Sun/ SemiShade

Ilex crenata
'Green Lustre'

High

6b to 8a

Fine to
Medium

Rounded

3-5 ft

Medium Evergreen

Sun/ SemiShade

Ilex crenata
'Helleri'
Japanese Holly

Medium

6b to 7

Fine

Spreading

2-3 ft

Ilex cranata
Medium
'Hetzi' Hetz Holly

6b to 7

Fine to
Medium

Rounded

4-5 ft

Ilex vomitoria
'Nana' Dwarf
Yaupon Holly

High

6b to 8

Fine

Rounded

3-4 ft

Itea virginica
Virginia
Sweetspire

Medium

6b to 8b

Medium
Branching

Upright

Jaminum floridum
Showy Jasmine

Medium

8

Medium

Upright

Slow

Sun/ SemiShade

Evergreen Semi-Shade

Medium Evergreen

Sun/ SemiShade

Evergreen

Sun/ SemiShade

3-5 ft

Medium Deciduous

Sun/Shade

3-5 ft

Medium Evergreen

Sun/ SemiShade

Slow
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Jasminum
nudiflorum
Winter Jasmine

High

6b to 8

Fine

Mounded
Spreading

3-4 ft

Fast

Evergreen

Sun/Shade

Juniperus
davurica
'Expansa'
Parsons Juniper

High

6b to 8

Fine

Spreading

2 ft

Medium
to Fast

Conifer

Sun

Juniperus
hoirizontalis
'Plumosa,'
Andorra Juniper

High

6b to 8

Fine

Spreading

2 ft

Slow

Conifer

Sun

Kerria japonica
Japanese Kerria

High

6b to 8

Medium

Upright
Arching

3-5 ft

Medium Evergreen

Sun

Lonicera pileata
Privet
Honeysuckle

High

6b to 8a

Medium

Oval

2-3 ft

Medium Evergreen

Sun/ SemiShade

Nandina
domestica
'Harbour Dwarf'

High

6b to 8

Fine

Upright
layered

2-3 ft

Medium Evergreen

Sun/Shade

Pittosporum
tobira
'Nana,' Dwarf
Pittosporum

Medium

7b to 8

Medium

Spreading

3-4 ft

Medium Evergreen

Sun/ SemiShade

Pyracantha
koidzumii
'Santa Cruz'

High

7b to 8

Medium

Prostrate
Spreading

2-3 ft

Medium Evergreen

Sun

Rhaphiolepis
indica
Indian
Hawthorne

High

7 to 3

Medium

Spreading

2-4 ft

Slow

Evergreen

Sun

Spirea x
burmalda
Bumald Spirea

High

6b to 8a

Fine

Mounded

2-3 ft

Fast

Deciduous

Sun/ SemiShade

Spirea nipponica
'Snowmound'

High

6b to 8a

Fine

Mounded

3-5 ft

Fast

Deciduous

Sun/ SemiShade

Spirea thunbergii
Thunberg Spirea

High

6b to 8

Fine

Irregular

3-4 ft

Medium Deciduous

Sun

Medium Shrubs (5 to 8 feet)
Botanical Name Drought
NC
and Common
Hardiness Texture
Name
Zone
Tolerance
Abelia x
grandiflora
Abelia

Form

Normal Growth
Height Rate

Group

Exposure

High

6b to 8

Fine

Irregular

3-4 ft

Slow to
Medium

Evergreen

Sun/ SemiShade

Aucubajaponica
Japanese
Aucuba

Medium

6b to 8

Coarse

Upright

6-8 ft

Medium

Evergreen

Semi-Shade/
Shade

Berberis julianae
Wintergreen
Barberry

High

6b to 8

Medium

Oval

5-6 ft

Slow to
Medium

Evergreen

Sun

Buxus

High

6b to 7a

Fine to

Rounded

5-8 ft

Slow to

Evergreen

Semi-Shade
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sempervirens
Common
Boxwood
Cytissus
scoparius
Scotch Broom

Medium

Medium

High

6b to 8a

Fine

Upright
Open

5-6 ft

Medium

Evergreen

Sun

Forsythia
intermedia,
Border
Forsythia

Medium

6b to 8

Medium

Irregular

5-7 ft

Fast

Deciduous

Sun

Hydrangea
macrophylla
Bigleaf
Hydrangea

Medium

6b to 8

Course

Rounded

5-8 ft

Fast

Evergreen

Semi-Sun

Hydrangea
quercifolia
Oakleaf
Hydrangea

Medium

6b to 8

Coarse

Upright

6-8 ft

Medium

Deciduous

Sun

Ilex cornuta,
'Burfodii Nana'
Dwarf Buford
Holly

High

6b to 8

Medium
Rounded
to
Coarse

5-6 ft

Slow

Evergreen

Sun/ SemiShade

Ilex glabra
Inkerry Holly

Medium

6b to 8

Medium Rounded

6-8 ft

Medium

Evergreen

Sun

Kalmia latifolia
Mountain Laurel

Medium

6b to 7

Medium

Upright

5-8 ft

Slow to
Medium

Evergreen

Semi-Shade

Lespedeza
thunbergii
Thunberg
Lespedeza

High

6b to 8a

Medium

Upright
Arching

5-6 ft

Fast

Deciduous

Sun

Mahonia bealei
Leatherleaf
Mohonia

High

6b to 7b

Coarse

Upright

6-7 ft

Medium

Evergreen

SemiShade/Shade

Nandina
domestica
Nandina or
Heavenly
Bamboo

High

6b to 8

Medium

Upright

5-6 ft

Medium

Evergreen

Sun/SemiShade

Medium

7a to 8

Medium Rounded

5-8 ft

Medium

Evergreen

Semi-Shade

Spiraea
prunifolia,
'Plena'
Bridalwreath
Spirea

High

6b to 8

Fine to
Rounded
Medium

5-7 ft

Medium
to Fast

Deciduous

Sun

Spiraea
vanhouttei
Vanhoutte
Spirea

High

6b to 7b

Medium Rounded

5-7 ft

Medium
to Fast

Deciduous

Sun

Yucca
filamentosa
Adam's Needle
Yucca

High

6b to 8

Coarse

5-6 ft

Medium

Evergreen

Sun

Southern Indian
Azalea

Upright
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Large Shrubs (8 feet and up)
Botanical Name
and Common
Name
Buddleia davidii
Butterfly Bush

NC
Drought
Hardiness Texture
Tolerance
Zone

Form

Normal Growth
Height Rate

Deciduous

Sun

6b to 8

Medium

Upright, Oval

Calycanthus floridus
Sweetshrub

Medium

6b to 8

Medium

Broad,
Rounded

Camellia japonica
Camellia

Medium

6b to 8

Medium
to
Coarse

Rounded to
Oval

8-10 ft

Slow to
Sun/ SemiEvergreen
Medium
Shade

Camellia sansanqua
Sansanqua
Camellia

Medium

7 to 8

Medium

Irregular to
Upright

8-10 ft

Slow to
Sun/ SemiEvergreen
Medium
Shade

High

6b to 8

Medium

Rounded

8-10 ft Medium Deciduous

Sun/ SemiShade

Medium

6b to8

Fine

Pyramidal to
Conical

8-35 ft Medium Evergreen

Sun

Elaeagnus x ebbingii
Elaegnus

High

6b to 8

Medium

Irregular

8-10 ft

Fast

Evergreen

Euonymus alatus
Winged
Euonymous

High

6b to 8

Medium

Mounded

15-20 ft

Slow

Deciduous Sun/Shade

Hamamllis vernalis
Vernal Witchhazel

High

6b to 8a

Medium

Dense,
Rounded

8-12 ft Medium Deciduous

Sun/ SemiShade

Hibiscus syriacus
Shrub Althea
(Rose of Sharon)

High

6b to 8

Medium

Rounded

8-12 ft Medium Deciduous

Sun

Medium

6b to 8

Medium

Upright

8-10 ft

Ilex cornuta
'Burfordii,' Buford
Holly

High

6b to 7b

Coarse

Oval to
Rounded

8-12 ft

Medium
Sun/ SemiEvergreen
to Fast
Shade

Ilex vomitoria
Yaupon Holly

High

6b to 8

Fine

Upright

8-12 ft

Medium
Sun/ SemiEvergreen
to Fast
Shade

Juniperus Chinesis
'Hetzi,' Hetz
Juniper

High

6b to 8

Fine

Upright

15 ft

Fast

Conifer

Sun

Juniperus chinensis
'Pfitzeriana,' Pfitzer
Juniper

High

6b to 8

Fine

Broad, Upright

8-10 ft

Fast

Conifer

Sun

Medium

7a to 8

Medium Upright, Arching 8-12 ft Medium Evergreen

Ligustrum japonicum
Japanese Privet

High

7b to 8

Coarse Dense/Rounded 8-12 ft Medium Evergreen Sun/Shade

Ligustrum lucidum

High

7b to 8

Medium

Cryptomeria
japonica
'Yoshino'
Japanese
Cryptomeria

Ilex x attenuata
'Fosteri,' Foster
Holly

Leucothoe
populufolia
Fetterbrush

Rounded

Fast

Exposure

High

Chaenomeles
speciosa
Flowering Quince

10-15 ft

Group

8-12 ft Medium Deciduous Sun/Shade

Slow

Sun/ SemiShade

Evergreen Sun/ Semito Medium Shade

SemiShade/
Shade

10-20 ft Medium Evergreen Sun/ Semi-
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Waxleaf Privet

to
Coarse

to Fast

Shade

Ligustrum sinense
Chinese Privet

High

7a to 8

Medium

Dense,
Rounded

10-15 ft Medium Evergreen Sun/Shade

Ligustrum x vicaryi
Vicary Golden
Privet

High

6b to 8

Medium

Rounded

10-12 ft Medium Evergreen

Sun/ SemiShade

Medium

6b to 8a

Coarse

Rounded

10-15 ft Medium Deciduous

Sun/ SemiShade

Myrica cerifera
Southern
Waxmyrtle

High

7b to 8b

Medium

Upright,
Rounded

8-10 ft Medium Evergreen

Sun/ SemiShade

Osmanthus fortunei
Fortunes
Osmanthus

High

6b to 8

Medium

Rounded

8-10 ft

Philadelphis
coronarius
Sweet Mockorange

High

6b to 8a

Medium

Rounded

10-12 ft Medium Deciduous

Sun/ SemiShade

Pittosporum tobira
Japanese
Pittosporum

Medium

7b to 8b

Medium

Rounded

8-10 ft

Evergreen

Sun/ SemiShade

Podocarpus
macrophyllus var
maki
Southern Yew

Medium

7a to 8b

Medium

Upright

8-12 ft Medium Evergreen

Sun/ SemiShade

Pyrancantha
species
Firethorn

Medium

6b to 8

Medium

Irregular

10-12 ft

Rhododendron
austrinum
Florida Azalea

Medium

6b to 7

Medium

Rounded

8-12 ft Medium Deciduous

SemiShade/
Shade

Rhododendron
calendulaceum
Flame Azalea

Medium

6b to 7

Medium

Rounded

10-15 ft Medium Deciduous

SemiShade/
Shade

Rhododendron
canescens
Piedmont Azalea
(Rosy Purple
Flower)

Medium

6b to 7

Medium

Rounded

10-15 ft Medium Deciduous

SemiShade/
Shade

Rhus typhina
Staghorn Sumac

High

6b to 8

Fine

Open,
Spreading

15-25 ft

Medium

6b to 8

Medium

Upright

8-10 ft

Viburnum lantana
Wayfaringtree

High

6b to 8a

Coarse

Round,
Spreading

10-15 ft Medium Deciduous

Sun/ SemiShade

Viburnum opulus
European,
Cranberrybush

High

6b to 8a

Coarse

Upright,
Spreading

8-12 ft Medium Deciduous

Sun/ SemiShade

Viburnum
plicatumtomentosum
Doublefile

High

6b to 8a

Coarse

Round,
Spreading

8-10 ft Medium Deciduous

Sun/ SemiShade

Viburnum x

High

6b to 8a

Medium

Oval

Magnolia stellata
Star Magnolia

Ternstoemia
gymnathera
Cleyera

Slow to
Evergreen
Medium

Fast

Fast

Fast

Evergreen

Deciduous

SemiShade

Sun

Sun/ SemiShade

Slow to
Sun/ SemiEvergreen
Medium
Shade

10-12 ft Medium Deciduous Sun/ Semi-
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pragense
Prague Viburnum

Shade

Small Trees (10 feet to 30 feet tall)
Drought
Botanical
NC
Name and
Hardiness Texture
Common Name Tolerance
Zone

Form

Height/ Growth
Spread (ft) Rate

Group

Exposure

Acer barbatum
Southern
Sugar or
Florida Maple

High

6b to 8

Medium Spreading

20-30/15Sun/ SemiMedium Deciduous
20
shade

Acer
buergeranun
Trident Maple

High

7b to 8

Medium

20-25/1015

Slow

Deciduous

Sun

Acer campestre
Hedge Maple

High

6b to 8

Medium Rounded

25-35/2030

Slow

Deciduous

Sun

Acer ginnala
Amur Maple

Medium

6b to 8a

Medium Rounded

15-20/1015

Slow

Deciduous

Sun

Acer japonica
Japanese
Maple

Medium

6b to 8

15-25/1525

Slow

Deciduous

Semi-shade/
Shade

Acer
leucoderme
Chalkbark
Maple

High

6b to 8

Medium Spreading

Carpinus
caroliniana
American
Hornbean

High

6b to 5

Medium

Loose,
Rounded

Cercis
canadensis
Redbud or
Judas Tree

Medium

6b to 8

Medium

Oval

25-30/20Medium Deciduous Sun/Shade
28

Chionanthus
virgincus
Fringe Tree or
Grancy Graybeard

High

6b to 8

Coarse

Irregular

10-20/15- Slow to
Sun/ SemiDeciduous
20
Medium
Shade

Continus
coggygria
Common
Smoketree

High

6b to 8a

Medium

Cornus florida
Flowering
Dogwood

Medium

6b to 8

Medium Rounded

15-25/15Semi-Shade/
Medium Deciduous
Shade
20

Cornus kousa
Flowering
Dogwood

Medium

6b to 8

Medium Rounded

15-20/10Sun-/SemiMedium Deciduous
15
Shade

High

6b to 8

Cupressocyparis
leyiandii
Leyland
Cypress

Fine

Fine

Oval

Rounded

25-30/15Medium Deciduous
20

20-30/1525

Slow

Sun

Deciduous Sun/Shade

Upright, 10-15/10Sun/ SemiMedium Deciduous
Spreading
15
Shade

Upright

60-70

Fast

Evergreen

Sun/ SemiShade
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Eriobotrya
Japonica
Loquat

Medium

7b to 8

Coarse

Halesia carolina
Silverbell

Medium

6b to 8

Medium Spreading

20-30/15Sun/ SemiMedium Deciduous
20
Shade

Ilex x attenuata
'Savannah,'
Savannah Holly

High

6b to 8

Coarse Pyramidal

25-30/10Medium Evergreen Sun/Shade
15

Ilex decidua
Possumhaw

High

6b to 8

Medium

Ilex latifolia
Lusterleaf
Holly

High

6b to 8

Coarse Pyramidal

20-25/15Medium Evergreen Sun/Shade
20

Ilex x 'Nellie R.
Stevens'
Nellie R.
Stevens, Holly

High

6b to 8

Coarse Pyramidal

15-25/10Medium Evergreen Sun/Shade
15

Ilex opaca
American Holly

Medium

6b to 8

Medium
20-30/15to
Pyramidal
Medium Evergreen Sun/Shade
20
Coarse

Koelreuteria
paniuclata
Goldenraintree

High

6b to 8

Fine

Rounded

Lagerstroemia
indica
Crape Myrtle

High

6b to 8

Fine

Upright

Maclura
promifera
Osage-orange

High

6b to 8

Magnolia x
soulangiana
Saucer
Magnolia

High

Malus hybrids &
cultivars
Flowering
Crabapples
Ostrya
virginiana
American
Hophornbeam

Rounded 10-20/8-12

Loose,
Rounded

Medium
Evergreen
to Fast

20-30/15Medium Deciuous
20

Sun

Sun/ SemiShade

20-30/10Medium Deciduous
15

Sun

20-30/1015

Fast

Deciduous

Sun

Medium

Rounded, 20-30/20Irregular
30

Fast

Deciduous

Sun

6b to 8

Coarse

Rounded

MediumHigh

6b to 8

Medium

Rounded 15-30/15Medium Deciduous
to Upright
30

High

6b, 8

Medium Rounded

25-35/1525

Medium

6b, 7a

Medium
to
Coarse

Upright

30-40/15Sun/ SemiMedium Deciduous
20
Shade

Prunus
caroliniana
Carolina
Laurel, Cherry

High

7 to 8

Medium

Oval

Prunus serrulata
Japanese
Flowering
Cherry

Medium

6b to 7b

Medium

Vase to
Rounded

Prunus
subhirtella vars.

High

6b to 8

Medium

Oxydendrum
arboreum
Sourwood

20-30

20-30/1520

Medium Deciduous

Slow

Fast

Deciduous

Sun/ SemiShade

Sun

Sun/ SemiShade

Evergreen Sun/Shade

20-30/20Medium Deciduous
30

Sun

Pyramidal 20-40/15Medium Deciduous
Pendulous
30

Sun
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pendula &
autumnalis
Weeping &
Autumn Higan
Cherry

& Upright
Oval

Prunus x
yedoensis
Yoshino Cherry

Medium

6b to 8

Medium

Oval,
20-35/20Medium Deciduous
Spreading
25

Sun

Pyrus calleryana
Callery Pear &
Bradford,
Aristocrat,
Chanticleer

High

6b to 8

Medium

Upright
Oval to
Rounded

35-40/15- Medium
Deciduous
to Fast
20

Sun

Vitex agnuscastus
Chastetree

High

6b to 8

Medium

Oval

15-20/10Medium Deciduous
15

Sun

Large Trees (30 feet and taller)
Botanical
NC
Drought
Name and
Hardiness Texture
Tolerance
Common Name
Zone

Form

Height/ Growth
Spread (ft) Rate

Group

Exposure

Acer rubrum
Red Maple

Medium

6b to 8

Medium Rounded

40-50/25Sun/ SemiMedium Deciduous
35
Shade

Acer saccharum
Sugar Maple

Medium

6b to 7a

Medium

Oval

60-80/25- Medium
Sun/ SemiDeciduous
40
to Fast
Shade

Betula nigra
River Birch

Medium

6b to 8

Medium

Oval

40-70/4060

Fast

Deciduous

Sun

Carpinus
betulus
European
Hornbeam

High

6b to 8

Medium

Oval

40-70/4060

Slow

Deciduous

Sun

Carya illinoesis
Pecan

Medium

7a to 8

Medium Rounded

50-60/30Medium Deciduous
40

Sun

Cedrus deodara
Deodar Cedar

High

7a to 8

Fine

Pyramidal

50-70/40Medium Evergreen
50

Sun

Cercidiphyllum
japonicum
Katsura Tree

Medium

6b to 8

Medium

Oval

40-60/3550

Deciduous

Sun

Cladrastis lutea
Yellowwood

High

6b to 8

Medium Rounded

30-50/35Medium Deciduous
50

Sun

Corylus colurna
Turkish Filbert

High

6b to 7b

Medium Pyramidal

40-50/20Medium Deciduous
30

Sun

Cunninghamia
lanceolata
Common
Chinafir

Medium

7b to 8

Fine

Conical

30-75/1030

Slow

Evergreen

Sun/ SemiShade

Cupressocyparis
leylandii
Leyland
Cypress

High

6b to 8

Fine

Upright

60-70/1015

Fast

Evergreen

Sun

Franxius
pennsylvanica

High

6b to 8

Medium

Fast

Upright, 50-60/30Sun/ SemiMedium Deciduous
Spreading
50
shade
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Green Ash
Franxius
americana
Green Ash

Medium

6b to 8

Medium

Ginko biloba
Ginko or
Maiden Tree

Medium

6b to 8

Medium

Gleditsia
triacanthos var.
inermis
Thornless
Honey Locust

High

6b to 8

Medium

Juniperus
virginiana
Deodar Cedar

High

6b to 8

Fine

Oval,
Conical

Medium

6b to 8

Coarse

Broad,
Rounded

High

6b to 8

Magnolia
grandiflora
Southern
Magnolia

Medium

Metasequoia
glyptosfroboides
Dawn Redwood

Liriodendron
tulipifera
Tuliptree
(Yellow Poplar)

Upright, 50-80/40Sun/ SemiMedium Deciduous
Spreading
60
shade
Irregular

50-70/3040

Very
Slow

Deciduous

Sun

Upright, 30-50/30Medium Deciduous
Spreading
50

Sun

40-60/10Medium Evergreen
30

Sun

70-90/3550

Fast

Deciduous

Sun/ Semishade

Medium

Pyramidal, 60-75/30Oval
40

Fast

Deciduous

Sun

6b to 8

Course

Upright, 60-80/40- Slow to
Sun/ SemiEvergreen
Pyramidal
50
Medium
shade

Medium

6b to 8

Fine
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Coarse
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Evergreen

Sun
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Medium
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Evergreen
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Spreading
80

Sun
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6b to 8

Medium
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American
Sweetgum

40-50/2025

Deciduous

Sun
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Spreading
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Sun
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Sun
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Sun
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Quercus
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Scarlet Oak
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6b to 8a
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Southern Red
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High

Quercus
imbricaria
Shingle Oak
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45
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Rounded
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Laurel Oak,
Darlington Oak

High

6b to 8

Fine
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80

Medium Rounded
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Deciduous

Sun

69
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40
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50-80/5060
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Sun
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Successful businesses, shops and restaurants.
A place rich with recreation, arts, and culture.
Walkable. Safe. Vibrant. Active.
A unique Downtown experience.
These are all qualities valued by the citizens
of Clayton. The community envisions a place
where neighbors are able to safely walk and
bike; a downtown that offers a variety of
activities and opportunities for people to
live, create, shop and eat; businesses that are
successful and growing; a system of parks and
greenways that connect people and places to
nature and the Neuse River; neighborhoods
with a variety of living options.
This Plan for Clayton advances the ideas
described in the Vision. It is organized by
themes that expand on the vision and provide
specific goals, objectives and strategies
necessary to facilitate implementation.
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Clayton Yesterday and Today
Clayton looks much different than it did 20 years
ago. Major employers including Grifols, Novo
Nordisk and Caterpillar opened state-of-the-art
facilities within the Town’s Planning Area. Johnston
UNC Health Care opened a full-service hospital
at the intersection of NC 42 and Highway 70. In
addition, the Town built a variety of new facilities

to serve the growing population. These facilities
include the Clayton Community Center, the new
Law Enforcement Center and numerous parks and
greenways. Clayton is now a unique combination
of old and new. From the historic Downtown to
Riverwood, Clayton is a place where individuals
prosper, families thrive and businesses grow.

Source: ESRI Date: 2015
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Clayton Tomorrow
The population of Clayton has grown by more than 150% from
2000 to 2013. If current projections maintain, the Town could
double in size during the next 20 years.
Where will people live? What steps can the Town take to ensure
quality development? How will growth impact the region’s
resources? Can the existing systems of infrastructure support
additional people, housing, jobs and cars?
These are all important questions that deserve careful thought.
This plan will help the community answer some of these
questions and keep Clayton on a path to proactively manage
growth in a way that results in a stronger and more prosperous
community.

Projected Population
70,000
58,402

60,000
47,910

50,000
36,349

40,000
30,000

38,148

27,047
30,380

20,000

22,612
16,193

10,000
2010

Planning Area

2020

2030

2040

Town of Clayton
Source: LandDesign and Town of Clayton

Top: Jones Lunch, est. 1958
Bottom: Deep River Brewing Company, est. 2014

Comprehensive Plan 2040 : 3

A Plan for Clayton’s Future
The Town has a long-standing tradition of preparing plans and making investments to proactively manage
growth and create opportunities within the community. The most recent effort, the Strategic Growth Plan,
was completed in 2008. The five key goals identified in that plan set Clayton on a course to become a regionally
recognized arts and recreation community with an alive downtown, strong employment base and quality
neighborhoods. This plan recognizes that a lot has been accomplished since completion of the 2008 plan. It
is the next step to ensure that as Clayton grows it continues to be defined by the values that make it a unique,
inviting and prosperous place.

comprehensive
bike plan

Strategic Growth
Plan (Original)

2000

2001

2002

2003

2004

2005

2006

2007

Unified development
code update

Great plans
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Downtown
Clayton vision
2025

Strategic Growth Plan
(Update)

Town Council
Adopted Goals and
Work Program

downtown master plan

2008

2009

NC 42 West
small area plan

2010

2011

2012

Johnston county
comprehensive
transportation plan

2013

2014

2015

parks and
recreation master
plan update

transform communities into great places.
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Plan Development
The process to update Clayton’s Comprehensive Plan was divided into five phases. Each phase of work was
guided by an inclusive public engagement process (detailed on page 8). The first phase focused on project
initiation tasks such as data collection, a review of existing plans, and studies and a kick-off meeting and study
area tour. During Phase Two, the consultant team inventoried existing conditions in the study area to provide
an overview of issues and opportunities to be considered in subsequent phases. Land use concepts supported
by illustrations and imagery were developed in Phase Three. Based on the results of the previous phases, a set
of recommendations and implementation strategies that support the concepts were developed during Phase
Four. The final phase of the process consisted of merging all plan components into a single comprehensive
document. This report is the deliverable of this final phase of work.

The Planning Process

1
2
3
4
5
6 : Town of Clayton

Project Initiation
Data collection, review of existing plans & studies, kickoff meeting, study area tour

Inventory and Assessment
Assessment of current and emerging conditions,
identification of issues and opportunities

Plan Development
Development of land use concepts with supporting
illustrations and imagery

Recommendations and Implementation Strategies
Creation of policies and action steps to realize the
desired Future Land Use Plan

Plan Documentation
Collection of plan components into a final plan report
document to be presented for adoption

How to Use this Plan
The Town’s Comprehensive Plan provides the basis for Clayton’s regulations and policies that guide its physical
development. The Plan establishes priorities for public action and direction for complementary private
decisions. It provides a flexible framework that can be updated, revised, and improved upon over time to stay
relevant to the issues the Town must confront as well as the opportunities the Town chooses to pursue. This
Plan serves as a tool to evaluate new development proposals and direct capital improvements and to guide
public policy in a manner that ensures that Clayton continues to be a premier community within the Research
Triangle region of North Carolina.
This Plan is made up of the following 10 elements. Within each element is a vision statement describing the
guiding values of how Clayton should grow. The vision and values were derived primarily from public input.
Supporting each vision statement is a set of goals, objectives and strategies. The goals are the overarching
principles toward which the Town will direct effort. The objectives provide a measurable, intermediate end
that directs progress toward a goal. The strategies provide a specific action or recommendation to achieve an
identified goal or objective.

Land Use

Downtown

Economic
Development

Recreation and
Open Space

Housing

Mobility

Utilities

Intergovernmental
Coordination

Natural Resources

Arts and Culture
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Public Engagement

Survey Results

Understanding community values today ensures
that this plan, implemented in accordance with the
recommendations, supports and advances those
priorities over the long term. The process included
traditional methods and new techniques to encourage a
diverse group of citizens to contribute to the plan.

The following is a summary of the survey responses which
helped inform the recommendations and implementation
strategies that are included in this plan. Nearly 950 people
completed the survey which was made available online, in print
and at public meetings.

3.3%
%

.7
11

%

.4

How many years
have you lived in

%

Clayton?

27.2

Opportunities for the community to participate
included large public meetings and small stakeholder
interviews, online surveys, a project web page and
social media engagement. Each method encouraged
the public to learn and convey their opinions on what
was important for the Town to consider over the next
20 years.

Demographics of respondents

34

This effort was guided by an Advisory Committee,
made up primarily of residents and business owners,
and also included representatives from Town Council,
Downtown Development Association, Clayton
Visual Arts and the development community. This
group met regularly through the process to set goals,
provide feedback, and advise the project team on
plan concepts and recommendations. A list of the
Advisory Committee members can be found in the
Acknowledgements section of this document.

4%

2 3.

5-9
N/A

Fewer than 5
25+

10-24

13

.5
20

.4 %

%
%
6.2 1.2 2.6 %

%

How old

22.0

%

Are
you?
3 4.

Under 18
45-54
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18-24
55-64

25-34
65+

%

1

35-44

Survey Results (continued)
Location Preferences: What are the top three reasons for living in Clayton?

#1

#2

Housing Affordability

Small-town lifestyle

#3

Safe community/schools

Budget and Spending preferences: “I would be willing to dedicate more taxes and public fees to…”
Downtown

27%

26 %

More opportunities to walk and bike to
destinations

14%

Mixed-use development (residential/nonresidential mix)

23%

5% 11%

18%

13%

23%

14%

20 %

17%
40 %

20 %

12%

14%

Support more festivals, events, and programs
Downtown

12%

Support development of more housing and
residential options Downtown

21%

9%

15%

Environment

38%

29%

9% 3

18%

10 % 3

14%

15%

38%

21%

Develop/upgrade public parking Downtown

36 %

4% 3 1

17%

36 %

38%

4% 3 2

21%

34%

22%

4% 3 2

17%

40 %

16 %

Increase public art Downtown

*157 out of 942 respondents skipped this question.

40 %

31%

Support development of more places to shop
and/or dine out Downtown

21%

10 %

35%

Support development of more professional
offices Downtown

37%

15%

47%
0%

23%

22%

23%

More retail shopping and/or restaurants

19%

26 %

25%

20 %

More local employment options

25%

20 %

Increase/enhance sidewalk connectivity,
landscaping, and streetscaping in Downtown

24%

21%

27%

4% 3

5% 3 1

11% 4% 1
10
0%

Preservation of existing tree canopy and natural
areas

25%

39%

80 %

16 %

19%

31%

60 %

19%

Preserve/rehabilitate Downtown historic
buildings and neighborhoods

44%

20 %

More parks, recreation facilities, and programs

20 %

0%

13%

14%

10
0%

Preservation and/or renovation of historic
neighborhoods and buildings

16 %

80 %

6%

60 %

An urban look with commercial buildings closer to
roadways and parking clustered on the interior

40 %

Growth and Development

*239 out of 942 respondents skipped this question.

Transportation

Tree preservation/planting and preservation of
natural areas

32%

Improve water quality of stormwater and runoff
along the Neuse River and tributaries

31%

Increase canoe/boating/fishing access on the
Neuse River

40 %

26 %

40 %

34%

20 %

0%

24%

35%

34%

9 % 4% 3

19%

35%

22%

Have more greenways and trails

27%

Roundabouts (traffic circles)

7%

5% 2 2

Signalization projects

8%

4 33

Public transit service

15%

On-street bike lanes

16 %

9 % 5% 3

19%

6 % 5% 2

14%

30 %

18%

44%

17%

21%

21%

13%

33%

19%

31%

31%

More greenways

22%

33%

10 %

22%

6%

7% 10 %

13% 4

19% 3

7% 3 2

10
0%

33%

80 %

25%

60 %

Provide opportunities/ incentives increased energy
efficiency in development, buildings, and vehicles

35%

More sidewalks and pedestrian improvements

37%

18%

5% 3 2

22%

5% 31

Agree

Neutral

Disagree

Strongly Disagree

No Opinion

10
0%

60 %

39%
40 %

0%

Strongly Agree

20 %

30 %

Road/intersection improvements

80 %

*190 out of 942 respondents skipped this question.

*193 out of 942 respondents skipped this question.

Comprehensive Plan 2040 : 9

L nd Use.

Economic
Developme t.

Recreation a d
Open Sp ce.

Housi g.

Utilities.

N tur l
Resources.

10 : Town of Clayton

Intergovernme t l
Coordin tio .

B.I.G.

Downtow .

Bold. Innovative. Growth.

The Clayton Comprehensive Plan is a policy
document intended to guide development of
the Town of Clayton to desired community
outcomes. By defining a direction forward,
public investment decisions can be better
informed and result in opportunities that
will improve Clayton’s quality of life and
competitive position in the region, and

Mobility.

potentially stimulate subsequent private-sector
investment. The plan presents a clear vision for
the future of Clayton and outlines strategies so
that the public and private sectors can jointly
implement the plan.

rts a d
Culture.
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L nd Use.
Clayton grows in a way that maintains
its small town character while
accommodating new opportunities
for quality growth and development.
The development pattern balances the
social, economic and environmental
interests of Clayton residents and
maximizes return on investment.
Land use decisions support Downtown
Clayton’s development as the social,
civic and cultural center of town.
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Future Land Use Map

The Future Land Use Map is a conceptual representation of the development patterns leaders and residents of the Clayton envision for the future
of the town. The map is descriptive, not prescriptive, conveying the community’s desires for the future and the flexibility needed to accommodate
opportunities.

14 : Town of Clayton

Description of Future Land Uses

L nd Use.

Ten future land use categories are depicted on the map. Each category is intended to indicate a predominant land use—or set of
uses—as well as other features that define the character of the category. A brief description of each category is provided below. Each is
consistent with the community’s ideas and vision for the future development pattern. Furthermore, these descriptions do not propose
a change to existing development within each category; instead, they suggest a direction for moving forward.

Residential Land Uses
Agricultural/Rural Residential (ARR)
Agricultural/Rural Residential areas are primarily located
outside of existing and future sewer service areas. Most of these
areas rely on septic systems for wastewater treatment, have a
limited road network and, in some cases, lie within the watershed protection overlay of the Neuse River. The predominate
existing land uses in these areas include low-density residential
uses, as well as large tracts of agriculture land. The lack of utility
and transportation infrastructure, the established low-density
development pattern and ongoing agricultural activities in these
areas contribute to their rural character. This character can be
enhanced by encouraging only low-intensity uses and contextsensitive rural design. Single family residential at gross densities
up to two units per acre are appropriate.
Typical Uses: Agriculture, Large Lot Single-family Residential, Clustered Single-family
Residential (dependent on soils or utility availability), Parks and Conservation
Gross Residential Density: up to 2 dwelling units/acre

Example: Agriculture/Rural Residential

Low-Density Residential (LDR)
Areas designated as Low-Density Residential are intended to
remain predominantly suburban in character and provide
for low-density, single-family residential development on lots
smaller than those in Rural Residential areas. Low Impact
Development (LID) techniques such as clustering of dwellings
to the degree that soils and/or available water and sewer infrastructure allows and flexibility to allow for innovative street
cross sections that improve stormwater filtration via swales or
other features are appropriate. However, mixed-residential uses
may occur under a Planned Development - Residential District
to support conservation of open space, so long as a density of 3
units per acre is not exceeded.
Typical Uses: Single-family Residential, Agriculture, Parks and Conservation
Gross Residential Density: up to 3 dwelling units/acre

Example: Low Density Residential
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Top: Example: High Density Residential; Bottom Example: Downtown Core; Right Example: Neighborhood Commercial

Medium Density Residential (MDR)
The Medium Density Residential area is comprised predominantly of
neighborhoods with housing units that are more urban in character
and in closer proximity to commercial services and centers. This area
provides a transition from the more suburban areas of the Town to
more developed areas. The density of development in this area will
vary based on the presence of utilities, topography and environmental features. This designation is applied to land which is developed, or
is to be developed, at a density between three and five units per acre.
Densities as high as seven units per acre may occur under a Planned
Development - Residential District.
Typical Uses: Residential (all forms)
Gross Residential Density: up to 5 dwelling units/acre. Densities up to 7
dwelling units/acre may be approved as part of a Planned Development –
Residential District.

High Density Residential (HDR)
The High Density Residential area provides for housing options
located in close proximity to major transportation corridors, existing commercial areas and Downtown services. These areas have a
connected street network, adequate pedestrian and bicycle facilities,
and are served by public water and sewer. High Density Residential is
designed to include all housing types. In some instances, this designation provides for a transition between lower-density residential use
and commercial uses. In other instances, this designation allows the
establishment of neighborhood commercial uses such as a grocery
store or neighborhood services which are compatible with higher-

16 : Town of Clayton

density residential uses. When neighborhood-serving commercial
uses are placed within or adjacent to a residential area, such uses shall
be limited to a size which is sufficient to accommodate the needs of
an immediate residential neighborhood. These transitional areas will
have opportunities for slightly higher-density development than the
other residential categories.
Typical Uses: Residential (all forms), Limited Neighborhood Commercial Services
Gross Residential Density: up to 12 dwelling units/acre. Densities greater than
10 dwelling units/acre may be approved as part of a Planned Development.

Downtown Residential (DR)
The Downtown area provides for housing options and officeresidential uses located in close proximity to the Downtown
Core. The Downtown category is designed to retain established neighborhoods and maintain the historic character
while allowing a variety of higher-density housing types
that support and foster growth of the Downtown Core.
Higher-density development should be directly bordering the
Downtown Core or along US 70 Business Highway West. The
Downtown area should have a connected street network with
short block lengths, a grid-style street system, and adequate
pedestrian and bicycle facilities.
Typical Uses: Residential (single-family, with higher density residential uses
limited to areas as described above); Neighborhood Commercial in appropriate locations
Gross Residential Density: up to 12 units/acre, up to 20 units/acre with PD

L nd Use.
Non-Residential Land Uses
trade area of three-to-six miles, and is located adjacent to major
thoroughfares or situated at a major intersection. A Community
Center includes at least one major anchor such as a grocery store
or retailer and incorporates community-serving commercial uses
and opportunities for office, civic, and institutional uses. Where
the market permits, multi-family housing opportunities may
be integrated as part of a mix of uses. As with Neighborhood
Centers, apartments and townhouses should be located in
close proximity to shopping and services. All portions of the
development should be accessible by both a convenient road
network and a system of sidewalks or greenways.

Downtown Core (DC)
This designation is applied to the Town’s Downtown Core area
where the highest-density commercial, employment, residential
and other uses are located. It is intended to foster an urban
environment characterized by a sensitive blending of carefully
preserved older structures, high-quality and context-sensitive
new construction, and public spaces all working together and
integrated with surrounding neighborhoods. The Downtown
Core is the most flexible category and accommodates a variety
of uses including commercial services (restaurants, retail,
professional services, and entertainment), office, high-density
residential, upper-story apartments, and older homes renovated
to accommodate commercial uses. A mix of uses that creates a
regional draw as well as serving the immediate community is
desired. The Downtown Core provides a convenient road network
with future transit opportunities and a pedestrian friendly system
of sidewalks or greenways for non-motorized accessibility.

Employment Center (EC)
Clayton’s Employment Center is designated on the Future Land Use
Map to provide locations for primary employment and economic
development opportunities. The Employment Center is located
along a major transportation corridor, and has adequate levels
of infrastructure along access to rail and parcels large enough to
accommodate future employment growth. Uses encouraged in
the Employment Center include but are not limited to, industrial,
warehouse, office, research and development, tech-flex, hospital,
renewable energy, recycling, fabrication, assembly, and technology.
Employment Center use may also include a limited amount of
supporting commercial uses, such as restaurants and convenience
retailers to serve employees. However, these uses should only be
situated where not in conflict with existing employment land uses
and should not be built in such a way as to jeopardize the use of those
lands most suitable for office or industrial development.

Gross Residential Density: up to 30 units/acre

Neighborhood Center (NC)
A Neighborhood Center is generally located near concentrations
of existing or planned residences, and areas with access to
major thoroughfares and utilities. These areas incorporate
neighborhood-serving commercial uses including grocery stores,
retail establishments, restaurants and services. A limited amount
of office, civic and institutional uses are also appropriate. Higherdensity residential including small-lot, single-family, townhouses
and apartments should be located in close proximity to shopping
and service destinations to provide more walking opportunities
to internal and external pedestrian facilities and destinations.
The scale of the Neighborhood Center varies depending on the
market and competition. Typical Neighborhood Centers have a
service area of one to two miles.

Recreation and Open Space (ROS)
The Recreation and Open Space designation applies to public
recreational areas and open-space areas. Uses include wildlife
management, active and passive recreation, environmental
restoration/mitigation/preservation, open space, and educational
uses. Structures that support or are associated with the intended
uses shall be permitted. Land shown under this designation shall
not be used for any purpose other than recreation, open space, or
conservation.

Community Center (CC)
Compared to the Neighborhood Center category, a Community
Center typically serves a larger population and includes a typical

The following table identifies which zoning districts are consistent with the Future Land Use Map categories (designations).
Future Land Use
Designation
ARR
LDR
MDR
HDR
DR
NC

Compatible Zoning Districts
R-E

X
X

R-10

X
X

R-8

X
X
X

R-6

X
X
X

O-R

X

O-I

B-1

X
X

X
X

CC
DC
EC
ROS

B-2

X
X

B-3

I-1

I-2

PF

X

X
X

X

X

PDD

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
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Goals and Recommendations
GOAL LU1

Preserve Clayton’s small-town character while allowing for
growth and development in appropriate areas.
Objective LU1.1
Manage future growth and encourage quality development
through the implementation of the Comprehensive Plan,
the Unified Development Code (UDC), and other plans and
regulations adopted by Town Council. Encourage developments
which incorporate high-quality design and enhance the quality
of life for existing and future residents of the Town.

Objective LU1.4
Protect and enhance the historic downtown character while
promoting quality redevelopment and infill.
Strategy LU1.4.1

Implement the Goals, Objectives and Strategies of the
Downtown Chapter of this Plan.

GOAL LU2

Encourage quality development which maximizes existing
infrastructure, promotes walking and biking, and enhances
travel safety.

Strategy LU1.1.1

Review development proposals for consistency with the
Future Land Use Map.
Strategy LU1.1.2

Support residential development at varying densities based
on the Future Land Use Map.

Objective LU2.1
Promote location and intensity of development that mitigates
impacts to the transportation network and leads to reduced
vehicle trips and/or shorter trip lengths, enhanced circulation,
and increased public safety.
Strategy LU2.1.1

Review the existing Design Guidelines and incorporate
applicable updates into the Unified Development Code.

Consider higher densities and intensities for mixed-use
projects which reduce internal vehicular trips and promote
pedestrian circulation.

Strategy LU1.1.4

Strategy LU2.1.2

Annually review and update Unified Development Code to
ensure consistency with the Goals, Objectives and Strategies
of the Comprehensive Plan.

Require vehicular interconnectivity between existing and
future adjacent development.

Strategy LU1.1.3

Strategy LU2.1.3

Objective LU1.2
Encourage the redevelopment or adaptive reuse of under-utilized
commercial development.

Provide and incentivize street cross-section alternatives that
support multi-modal transportation, such as bicycle lanes
and multi-modal, off-road pathways.

Strategy LU1.2.1

Strategy LU2.1.4

Consider increased densities and intensities to encourage
existing under-utilized commercial properties to redevelop.

Require development to integrate sidewalks internally
and provide pedestrian connections to existing and future
adjacent development and/or destinations.

Objective LU1.3
Encourage a mix of residential and non-residential land uses
within Neighborhood and Community centers identified on the
Future Land Use Map.
Strategy LU1.3.1

Create and implement small area plans to attract infill
development and redevelopment to areas identified as
Neighborhood and Community centers on the Future Land
Use Map.
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Strategy LU2.1.5

Prohibit isolated, mid-block or strip commercial
development which negatively impacts existing
infrastructure, has poor circulation, and inadequate access.

L nd Use.

GOAL LU3

Provide a sense of place and enhance aesthetics along major
corridors.
Objective LU3.1
Identify and develop gateways into Clayton.
Strategy LU3.1.1

Identify primary and secondary gateway locations into
town, and establish a highly visible gateway design which
reflects Clayton’s brand.
Strategy LU3.1.2

Utilize the US 70 Façade and Site Element Improvement
Grant to enhance the aesthetic appearance of businesses
along the corridor.

Objective LU3.2
Utilize regulatory standards which preserve or enhance aesthetic
standards within and adjacent to the main corridors in town.
Strategy LU3.2.1

Review the Scenic Highway and Thoroughfare Overlay
Districts for necessary updates to ensure that regulations
support Town character, enhance aesthetics along the
roadways, and support successful commercial development.
Objective LU3.3
Utilize landscaping to enhance collector streets that traverse
through higher-density land uses to soften the visual impacts of
high-intensity/density development.
Strategy LU3.3.1

Update the Town’s roadway cross-sections to incorporate street
tree requirements and landscaped medians/protected stems.
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Downtow .
Downtown Clayton is the social, civic and
cultural center of town. New shops and
restaurants fill storefronts along Main Street
while infill development complements the
existing historic fabric. In addition, more
people are living and working Downtown.
Parking is convenient and accessible. Visitors
are able to easily navigate the Town and
residents are able to walk and bike from their
neighborhoods to Downtown via a convenient
and connected system of greenways, bike
lanes and sidewalks.
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Goals and Recommendations
GOAL D1

Promote quality new, adaptive re-use, and infill development
projects Downtown while preserving its historic character and
small-town charm.
Objective D1.1
Utilize the Main Street Four Point Approach® to identify barriers
and establish initiatives to revitalize and grow the Downtown
Core.

Strategy D1.2.1

Market available properties Downtown.
Strategy D1.2.2

Develop a database of grants and incentives available to
support Downtown redevelopment including the following:
◆◆ Tax incentives/abatements
◆◆ Incentive grants for projects that meet goals
◆◆ Crowd-funding/local fundraising
◆◆ State and National grant programs

Strategy D1.1.1

Allow increased densities and intensities for new
development, adaptive re-use and infill projects located in
the Downtown Core.

Objective D1.3
Increase the residential activity Downtown and promote mixeduse projects in Downtown.

Strategy D1.1.2

Strategy D1.3.1

Create and implement plans to actively attract development
and redevelopment to the existing Downtown area.

Provide incentives to projects which utilize upper stories for
residential uses, increase residential density and/or enhance
the commercial character in the Downtown Core.

Strategy D1.1.3

Enhance the aesthetic quality of Downtown through
the continuation of the Façade Grant Program, building
rehabilitation, and code enforcement.

Objective D1.4
Ensure design of new development or redevelopment reflects and
contributes to the historic character of the Downtown.

Strategy D1.1.4

Strategy D.1.4.1

Support the Downtown Development Association in its
duties, activities and events including participation in the
NC Main Street Program.

Update the Downtown Overlay District standards and
incentives within the Unified Development Code.
Strategy D.1.4.2

Objective D1.2
Support the renovation and redevelopment of under-utilized
sites and buildings in an effort to invigorate investment and/or
revitalization in Downtown.

Reference the Downtown Master Plan when reviewing
development within the Downtown Core.

Downtown Clayton Master Plan, 2010
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Downtow .
GOAL D2

Improve aesthetics in the Downtown Core.
Objective D2.1
Enhance the visual environment through streetscaping and
screening of infrastructure.
Strategy D2.1.1

Prepare a streetscape plan for Main Street that accomplishes
the following:
◆◆ Defines a plant palette and standards for placement.
The installation of trees, shrubs, groundcovers and
seasonal plants for color, particularly along Main Street
and connecting to arterials will create a more cohesive
appearance and welcoming environment.
◆◆ Specifies street furnishings and appropriate use and
placement of each type. Lighting, benches, trash cans and
other furnishings should improve aesthetics, reinforce the
character of Downtown, and add to the comfort and safety
of those visiting, living and working Downtown.
◆◆ Provides opportunities for increased pedestrian activity.

Strategy D2.2.2

Work in partnership with the North Carolina Railroad to
identify and implement aesthetic improvements along the
rail corridor in Downtown.

GOAL D3

Reinforce Downtown as the social, civic and cultural center of
Town.
Objective D3.1
Develop Downtown public spaces and gathering places that
provide both programmed and un-programmed recreation.
Strategy D3.1.1

Inventory Downtown public spaces and develop a
programming and investment strategy to enhance these
areas.
Objective D3.2
Provide pedestrian and bicycle connections from Downtown
from existing neighborhoods, parks and activity centers.

Strategy D2.1.2

Strategy D3.2.1

Implement a unified plan for the placement and screening of
Dumpsters.

Complete the connection to Downtown to Sam’s Branch
Greenway and the Clayton River Walk on the Neuse.

Objective D2.2
Create a visual entry into the Downtown area.

Strategy D3.2.2

Prioritize sidewalk projects that connect neighborhoods and
parks to Downtown.

Strategy D2.2.1

Improve wayfinding signage into Downtown and
incorporate the Downtown wayfinding signage into a
broader town-wide signage plan.

Strategy D3.2.3

Enhance safety of pedestrian crossings over railroad tracks.
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Economic
Developme t.
Clayton has a sound local economy which
attracts investors, creates jobs and generates
public revenues. Clayton has the reputation
as a business-friendly community which
motivates more employers locate within the
Town and provide jobs for local residents.
Moreover, residents are able to do all of their
shopping with Clayton retailers. Since the
community shops locally, revenue is not lost to
other competitor communities.
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Goals and Recommendations
GOAL ED1

Increase opportunities for companies which provide wellcompensated, highly-skilled positions.
Objective ED1.1
Partner with Johnston County Economic Development, the
Clayton Chamber of Commerce, and the Research Triangle
Regional Partnership to market Clayton as a premier destination
for employers.
Strategy ED1.1.1

Establish regular meetings with these or other groups to
discuss economic development and coordinate on marketing
materials.
Objective ED1.2
Market available sites to potential developers.
Strategy ED1.2.1

Establish an inventory of existing available non-residential
buildings within the Town.

GOAL ED2

Develop Clayton’s brand.
Objective ED2.1
Develop an identity and marketing strategy that promotes the
Town’s unique and distinctive qualities including Downtown,
arts and recreation.
Strategy ED2.1.1

Develop a branding plan to formalize Clayton’s image
and marketing strategy. The plan should include, but not
be limited to, standardization of Town documents and
marketing materials, signage and events.

GOAL ED3

Monitor and communicate Clayton’s economic position in the
region.
Objective ED3.1
Market economic data to potential investors and businesses.
Strategy ED3.1.1

Develop a public dashboard of recent economic data
compared to competitor jurisdictions.
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Economic Developme t.

Competitive Analysis
Municipality
Town of
Clayton

Wake Forest

Holly
Springs

Knightdale

Garner

Fuquay
Varina

Smithfield

Butner

Hope Mills

Feature

17,694

34,752

28,915

13,291

26,772

21,277

11560

7699

16248

Population change - (2010 - 2013)

9.8%

15.5%

17.2%

16.5%

3.9%

18.3%

5.5%

1.4%

4.6%

Persons under 18 years

30.9%

32.4%

35.3%

29.4%

24.4%

30.0%

22.5%

26%

30.5%

Persons 65 years and over

8.5%

8.1%

4.9%

6.4%

11.8%

11.2%

20.8%

10.4%

7.5%

2.61

2.82

3.02

2.72

2.45

2.68

2.57

2.68

2.74

65.2%

73.2%

86.2%

65.9%

68.3%

72.8%

52.4%

66.3%

59.8%

Population
Population estimates (2013)

Households
Average household size
Owner-occupied rate
Median owner-occupied Home Value
Median Age

$152,600

$259,200 $236,300 $168,800

$165,600

$191,500 $133,100 $128,800

$130,500

34.8

35

35

32.7

38.5

34.5

42.6

41

32.2

High school graduate or higher

92.1%

95.2%

97.0%

89.6%

92.0%

90.7%

77.0%

79.6%

89.0%

Bachelor’s degree or higher

31.3%

50.4%

55.4%

41.6%

34.8%

34.5%

19.4%

9.6%

19.6%

28.4

28.8

27.7

25.4

25.8

30.2

22.5

23.8

24.7

Median household income (2013)

$57,456

$75,050

$89,644

$71,066

$60,842

$58,588

$31,947

$46,681

$51,442

Per capita income (2013)

$26,985

$32,474

$33,517

$29,263

$28,829

$26,372

$18,647

$20,530

$22,913

Poverty Rate

12.4%

6.9%

3.1%

7.5%

8.6%

10.3%

28.4%

15.1%

15.6%

Unemployment Rate (2013)

4.9%

4.1%

4.6%

5.4%

6.2%

9.2%

7.8%

5.0%

5.5%

Education

Commute
Average Work Commute Time (mins.)

Economy
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Recreation a d
Open Sp ce.
Clayton is the premier community for
active families. The Town provides a wide
variety of park and recreation facilities and
programs to people of all ages, abilities
and skill levels. The local greenway system
connects to the Mountains to Sea Trail/
East Coast greenway making Clayton
a destination for hikers and nature
enthusiasts. Additionally, residents and
visitors alike enjoy safe and easy access to
the Neuse River.
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Parks and Recreation Concept Map

The Parks and Recreation Concept Map represents the system of park and recreation facilities and greenway connections envisioned by the public
during the Comprehensive Plan process.
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Recreation a d Open Sp ce.

Goals and Recommendations
GOAL ROS1

Support the development of Clayton as a regional destination
for recreation and trail-based tourism.
Objective ROS1.1
Provide safe connections to Downtown and neighborhoods from
the Mountains-to-Sea Trail.

GOAL ROS2

Increase public access to the Neuse River.
Objective ROS2.1
Improve access to the Neuse River.
Strategy ROS2.1.1

Develop canoe and kayak access.

Strategy ROS1.1.1

Make strong and safe connections between the Downtown
Core, neighborhoods and the greenway system.

Strategy ROS2.1.2

Strategy ROS1.1.2

Strategy ROS2.1.3

Review development applications for trail connections and
contributions to the greenway system.

Create and maintain an online map showing public access
points for recreation on the Neuse River.

Objective ROS1.2
Continue to develop the Town greenway network including
completion of the Mountains-To-Sea Trail, Sam’s Branch
Greenway and East Coast Greenway through the Town’s
planning area.
Strategy ROS1.2.1

Partner with state, regional and private entities to design
and fund the trail.

Develop access for recreational fishing.

GOAL ROS3

Provide sufficient parks and recreation facilities to meet
the recreation and open space needs of residents and attract
visitors of the Town of Clayton.
Objective ROS3.1
Implement the Parks and Recreation Master Plan, and
periodically review the Plan for needed updates.
Strategy ROS3.1.1

Strategy ROS1.2.2

Review development proposals within the vicinity of the
proposed trail path to identify potential trail connections,
and work with land owners to dedicate trail easements.
Strategy ROS1.2.3

Adopt, maintain and implement a Comprehensive Greenway
Map. (A map depicting current and proposed greenways can
be found on page 62.)
Objective ROS1.3
Provide destination-based facilities that attract trail and
recreation enthusiasts to Clayton.
Objective ROS1.4
Raise awareness of Clayton’s recreational amenities and promote
the “trail-friendly” character of the Town.
Strategy ROS1.4.1

Initiate a marketing campaign highlighting Clayton’s
recreational amenities and trails.

Review development proposals for opportunities to provide
greenways and parkland that meet the needs identified in
the Parks and Recreation Master Plan.
Objective ROS3.2
Maintain and/or increase the amount of integrated, usable, highquality and connected open space in new developments.
Strategy ROS3.2.1

Ensure that open space requirements are appropriate and
provide integrated, usable, high-quality open space.
Objective ROS3.3
Provide destination-based facilities that attract trail, river, and
recreation users to Clayton.
Strategy ROS3.3.1

Develop and enhance active and passive, destination-based
facilities that attract regional users.
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Housi g.
People continue to move to Clayton for many
reasons including its affordability, small-town
lifestyle, high quality of schools and sense of
safety. There are a variety of housing types
with prices ranging from estate housing to
townhouses and apartments that are available
to accommodate Clayton’s diversifying
population. Families continue to build wealth
and retirees are able to age-in-place. More
people live Downtown or within walking
distance of services and amenities. New
housing construction meets energy efficiency
standards and is developed in a way that is
sensitive to the natural environment.
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Goals and Recommendations
GOAL H1

GOAL H2

Objective H1.1
Encourage a range of housing types based on the availability
of infrastructure, proximity to services and amenities, and
compatibility with existing development as described in the
Future Land Use map.

Objective H2.1
Reduce the number of substandard dwelling units and maintain
quality housing.

Encourage a range of housing types and lot sizes that meets
the needs of various income levels, family sizes, and ages.

Strategy H1.1.1

Review development proposals for consistency with the
Future Land Use Map and work with developers to provide a
range of quality housing types within developments.
Strategy H1.1.2

Require residential developments to locate high-density
housing types in those areas with closest proximity to
services, amenities, and infrastructure.

Provide safe, sound, and well-maintained housing and
neighborhoods.

Strategy H2.1.1

Inspect deteriorated and dilapidated housing, and provide
uniform standards to maintain quality housing through the
Town’s Code Enforcement Program.
Strategy H2.1.2

Reduce the number of substandard dwelling units through
rehabilitation and demolition activities.
Strategy H2.1.3

Seek federal, state and local funding for the rehabilitation or
demolition of substandard housing.

Strategy H1.1.3

Encourage a range of housing types and styles within
Planned Developments that include a residential component.
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Strategy H2.1.4

Implement code enforcement activities aimed at reducing or
eliminating blighted areas of Town.

Mobility.
Clayton’s transportation system provides
residents and visitors of the Town with a wellfunctioning array of transportation alternatives,
improved connectivity, and an enhanced
quality of life. Existing roadways are improved,
while new roadways alleviate congestion and
provide quick and safe access around the Town.
Intersections are safe and traffic moves freely.
People are able to walk and bike from their
neighborhoods to destinations throughout
town, and every resident is within walking
distance of a greenway. Furthermore, regional
rail stops in Clayton and carries residents and
visitors in and out of the Town.
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Goals and Recommendations
GOAL M1

Develop a multi-modal transportation system.
Objective M1.1
Coordinate with Regional, State and Federal Agencies to improve
Clayton’s transportation network.

Objective M1.2
Plan for the construction of roads, sidewalks, greenways, bike
facilities, and transit facilities.
Strategy M1.2.1

Update the 2006 Comprehensive Bicycle Plan and convert it
to a joint Bicycle and Pedestrian Plan.

Strategy M1.1.1

Partner with the Capital Area Metropolitan Planning
Organization to identify and seek funding for roadway,
pedestrian, bicycle, and transit opportunities.

Objective M1.3
Promote the development of “Complete Streets”.
Strategy M1.3.1

Strategy M1.1.2

Coordinate with Johnston County to identify long-term
transportation priorities during updates to the Johnston
County Comprehensive Transportation Plan.

Update the Town’s street cross sections to address the needs
of automobiles and non-motorized modes of travel such as
walking and bicycling.
Strategy M1.3.2

Coordinate with NCDOT to improve the existing roadway
network and identify future transportation priorities.

Coordinate with NCDOT to install pedestrian and bicycle
facilities on roadways as a part of road improvement
projects.

Strategy M1.1.4

Strategy M1.3.3

Partner with Johnston County Area Transit System,
Triangle Transit, the Capital Area Metropolitan Planning
Organization, NCDOT Rail Division and the North Carolina
Railroad to identify locations for commuter rail, park-andride, and express bus transit stops within the Town.

Establish a meeting schedule with NCDOT to review planned
road improvement projects and facilitate installment of
pedestrian and bicycle facilities.

Strategy M1.1.3
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Mobility.
Objective M1.4
Provide sidewalks, multi-use paths, and bicycle infrastructure
along roadways as part of new development or redevelopment.

Strategy M2.1.1

Require Traffic Impact Analyses (TIA) for development
projects which meet or exceed the established trip count
thresholds.

Strategy M1.4.1

Require new development to install pedestrian facilities
along roadways except along rural corridors where no
demand exists.
Strategy M1.4.2

Require new development to incorporate pedestrian
connections when located in proximity to destinations
such as existing or future schools, parks, greenways and
commercial areas.

GOAL M2

Support interconnected street systems that efficiently disperse
traffic.
Objective M2.1
Evaluate and mitigate potential impacts of new or future
development on existing and future roadway infrastructure.

Strategy M2.1.2

Require new developments to include: 1) an interconnected
system of streets; 2) stub streets for future connections to
adjacent parcels where there is potential for future development
that is compatible with the developing uses; and 3) street
connections that tie into existing adjacent stub streets.
Objective M2.2
Preserve right-of-way for future road widening and new location
roads.
Strategy M2.2.1

Develop a thoroughfare map which identifies the facility
type (local, collector, arterial) and the ultimate right-of-way
width for each facility.
Strategy M2.2.2

Require new development to dedicate right-of-way for
widening and new location roads.
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Transportation Priority Projects Map

The following map and accompanying table identify ten priority transportation projects for the Town. These projects will be further
vetted during the Capital Metro Area Southeast Area Study.
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Mobility.
Priority Projects
Project #

Name

Concern/Source

INT-1

US 70 Bus Hwy W @ Shotwell Road

Level-of-service and safety improvements

NL-1

Southern Connector

New location roadway from NC 42 to US 70

NL-2

Northern Connector

New location roadway from Covered Bridge Road to NC 42

SS-1

Main Street Streetscape Improvements

Aesthetic and safety improvements into and through Downtown Clayton

BP-1

Downtown-Sam’s Branch Greenway Connection

Add greenway connection from Downtown Clayton to Sam’s Branch Greenway

BP-2

Cooper Elementary Pedestrian Connections

N Mial Street, E Stallings, Lombard Street, Wilson Street Sidewalks

BP-3

NC 42 West Sidewalks

Add sidewalks during widening (TIP Road Project R-3410)

BP-4

Mountains To Sea Trail (Middle Segment)

Sam’s Branch Greenway and Existing MST to NC 42 West

BP-5

Mountains to Sea Trail (East Segment)

NC 42 to East Clayton Community Park

BP-6

Front Street Pedestrian Connection

From Front Street to MST (along Hwy 42) to Glen Laurel on Greenway Map
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Utilities
Residents have reliable water,
sewer, electric and solid waste
services. Clayton’s growth
occurs where adequate
infrastructure exists to support
the influx of residents and
employers.
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Goals and Recommendations
GOAL U1

Invest in utility infrastructure that supports land use patterns
envisioned by the Future Land Use Map.
Objective U1.1
Consolidate infrastructure where appropriate.
Strategy U1.1.1

Periodically review existing infrastructure for potential
efficiency improvements and consolidation opportunities.

GOAL U2

Ensure adequate water and sewer capacity to support quality
development.
Objective U2.1
Require that adequate water and sewer infrastructure is available
to support development.
Strategy U2.1.1

Review future development to ensure that necessary
infrastructure (a) is available or will be in place when
development occurs; (b) is funded; or (c) is addressed by a
developer through performance guarantees.
Strategy U2.1.2

Track water/wastewater allocation approvals for proposed
developments.
Strategy U2.1.3

Require annexation to connect to the Town’s water or
wastewater system.
Objective U2.2
Plan for adequate future water and wastewater needs.

Strategy U2.2.2

Implement and update the Five-Year Local Water Supply
Plan as required by the State of North Carolina.
Strategy U2.2.3

Study capacity of water and sewer infrastructure as a
component an update for the Downtown Master Plan.

GOAL U3

Support the conservation and reuse of water.
Objective U3.1
Support innovative site and street design that reduces the impact
of the built environment on water quality including exceeding
requirements for riparian buffers and incorporating pervious
pavements, rain gardens, bio-swales, stormwater planters and
other features in new development.
Objective U3.2
Continue to enforce stormwater ordinances in coordination with
Johnston County.
Strategy U3.2.1

Ensure flows are based on population projections and
development activity.

GOAL U4

Coordinate the timing and location of electric utilities to
minimize cost and service disruptions.
Objective U4.1
Improve electric service to accommodate growth in a timely
manner.
Strategy U4.1.1

Strategy U2.2.1

Coordinate closely with Johnston County and the City of
Raleigh to ensure the Town’s estimates of future wastewater
needs and flows based on population projections, development
activity, and wastewater generation estimates are met.
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Encourage new development to utilize the Town’s electric
system.
Strategy U4.1.2

Construct a new sub-station on the northern side of Town.

Utilities.

GOAL U5

Encourage undergrounding of overhead utilities and colocation of utilities to reduce aesthetic impacts.
Objective U5.1
To the extent feasible, require underground utility networks in
new developments in Town’s service area.
Strategy U5.1.1

Where significant work in existing rights-of-way will occur,
pursue underground or buried lines where existing overhead
lines are presently located.

GOAL U6

Continue to provide support for solid waste service.
Objective U6.1
Support and encourage the collection of waste and recycling of
materials.
Strategy U6.1.1

Coordinate with waste service providers to provide adequate
solid waste facilities for development.
Strategy U6.1.2

Continue to provide yard waste pick-up to residents within
Town limits to reduce yard waste in landfills.

Comprehensive Plan 2040 : 43

44 : Town of Clayton

Intergover ment l
Coordin tio .
Clayton provides unparalleled
services and facilities to
citizens. From the library,
to police and fire service,
residents feel safe, secure and
comfortable in all areas of
Town.
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Goals and Recommendations
GOAL IC1

Coordinate with local, regional, state, and federal agencies
to ensure consistency among plans and policies, identify and
resolve conflicts, and promote cooperation.

Strategy IC1.1.2

Expand coordination with Johnston County Schools by
tracking approved developments.
Strategy IC1.1.3

Objective IC1.1
Facilitate communication between the Town and other
governmental entities.

Coordinate and assist Johnston County with the five-year
updates to the Multi-Jurisdictional Hazard Mitigation Plan.
Strategy IC1.1.4

Strategy IC1.1.1

Support and facilitate coordination of planning with
Johnston County Schools for the location and development
of public educational facilities to support both existing and
future population growth.
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Operate the Emergency Operation Center for conducting
emergency services during major storm events and other
natural or human-caused disasters.

N tur l
Resources.
Clayton is celebrated for its
unique natural resources and
new development respects these
assets. Water quality in the Neuse
River has improved and supports
recreation, tourism and the
protection of rare aquatic species.
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Goals and Recommendations
Goal NR1

Protect and enhance Clayton’s natural resources.
Objective NR1.1
Preserve key natural areas while accommodating new development.

Strategy NR1.3.2

Support and encourage protection of connected and intact
habitats and corridors by locating passive recreation areas
adjacent to PRCA and SRCAs on adjacent parcels.

Strategy NR1.1.1

Strategy NR1.3.3

Continue to discourage development in Primary Resource
Conservation Areas (PRCAs), which include floodplains,
protected riparian buffers, and wetlands.

Encourage open space subdivisions, which allow density
bonuses in return for preservation of habitat and open space.
Strategy NR1.3.4

Strategy NR1.1.2

Encourage the conservation of Secondary Conservation
Areas (SRCA), which includes areas of high biodiversity
(identified on the NCDENR Biodiversity and Wildlife
Habitat Assessment), Natural Heritage Natural Areas,
mature forest, un-protected riparian areas (>50 ft away from
perennial streams), rock outcrops, vernal pools, seeps, heath
bluffs, steep slopes, vistas, and other unique natural features.

Consider requiring an Existing Resources Map (ERM) for all
projects over 50 acres. This map should show tree canopy or
stands of mature trees, areas high in biodiversity (see NR1.3.1),
and any other significant features as determined by a biologist,
landscape architect, environmental engineer, or conservation
planner based on existing GIS data and a site walk (preferably
occurring in the spring).
Strategy NR1.3.5

Strategy NR1.1.3

Encourage the incorporation of SRCAs as passive
recreational amenities into the design of new developments.
Strategy NR1.1.4

Create and maintain an inventory of public and private open space.
Objective NR1.2
Preserve and enhance the Town’s tree canopy and other green
infrastructure.

Support the Johnston County Green Infrastructure Plan by
encouraging integrated, usable, high quality and connected
open space in new developments.

Goal NR2

Protect water quality and quantity.
Objective NR2.1
Protect water quality and quantity in the Neuse River and major
tributaries by supporting Low-Impact Development (LID) strategies.

Strategy NR1.2.1

Strategy NR2.1.1

Preserve and enhance the Town’s tree canopy by developing a
local tree ordinance or by preparing a Street Tree Planting Master Plan to address areas where retrofitting existing streets with
trees would add to the comfort of pedestrians and/or improve
aesthetics, or where publicly-owned properties would benefit.

Revise the UDC to support additional innovative site
and street design that reduces the impact of the built
environment on water quality including exceeding
requirements for riparian buffers and incorporating
pervious pavements, rain gardens, bio-swales, stormwater
planters and other features in new development.

Strategy NR1.2.2

Consider the incorporation of green infrastructure planning elements into town funded plans at the planning area, small-area,
site and project levels. These elements should address tree canopy
and stormwater enhancements needed in the study areas.
Objective NR1.3
Preserve high quality, connected open space.
Strategy NR1.3.1

Consider including the NCDENR Biodiversity and Wildlife
Habitat Assessment in the development review process by
creating project-specific maps using the North Carolina
Natural Heritage Data Explorer.
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Strategy NR2.1.2

Offer density bonuses for the (1) preservation of large
stands of mature upland and riparian forests, (2) restoration
of riparian forest on previously cultivated lands that are
proposed to transition to residential use.
Strategy NR2.1.3

Discourage mass grading in Medium Density Residential,
Low Density Residential and Rural Residential areas.
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rts a d Culture.
Clayton is a regionallyrecognized arts, culture and
event destination. Creative
entrepreneurs continue to live
and work in Clayton. Galleries,
showrooms and studios line
Main Street. Downtown is the
epicentre of Clayton’s creative
economy.
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Goals and Recommendations
GOAL AC1

Support Clayton as a regional destination for cultural and
arts-based tourism.
Objective AC1.1
Support a strong public art presence and implement strategies to
enhance and expand public art in Downtown.

◆◆
◆◆

Expand the number and type of public art displays; and
Allow elements of the public realm (sewer manholes,
transformers, etc.) which are owned and maintained by
the Town) to serve as canvasses for local artists.

Objective AC1.2
Market Clayton as a destination for cultural and arts-based
tourism.

Strategy AC1.1.1

Coordinate with Clayton Visual Arts and the Public Arts
Advisory Board to enhance existing or establish new public
art events in the Downtown.

Strategy AC1.2.1

Strategy AC1.1.2

Strategy AC1.2.2

Provide opportunities to install public art at key Town
gateways:

Prepare marketing materials to support public art and culture
in Clayton such as the Downtown Sculpture Trail brochure.

52 : Town of Clayton

Develop a market strategy to position Clayton as a regional
destination for cultural and arts-based tourism.

Appendix B: Maps

Future Land Use Map

Comprehensive
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Project Initiation / Purpose
Purpose
The purpose and intent of this plan is to direct
the design of buildings and sites within the
downtown commercial district (B1), in compliance with the Town’s Unified Development
Code and Strategic Growth Plan. The report
is intended to promote a quality oriented
downtown that serves as the social and cultural hub of Clayton. Buildings and sites
should convey a sense of permanence, attention to detail, quality and investment.
The guidelines are intended to add consistency and predictability to the permit review
process. Proposed developments within the
Central Business District shall exhibit design
elements that contribute to the unique sense
of character of Downtown Clayton. This report
also identifies public projects that will benefit
the downtown as a whole, making it a more
attractive and stable environment, and community center.

Main Street 1961

Clayton / General Description
Clayton is a community of more than 15,000
citizens (2007), located 15 miles south of Raleigh in Johnston County. From 1990 the
population of Clayton grew from 4,756 citizens
to its current population. Johnston County’s
population is 168,525 (2009) . Projections show
Clayton’s growth will continue at a similar pace
into the future. Clayton is the largest municipality in Johnston County.

Main Street 1915
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Strategic Growth Plan

Like many towns, Clayton has sought an identity that will define it into the future, an identity
that acknowledges the importance of the past
and embraces a vision for the future setting
Clayton apart as a desirable place to live, work,
and play.
In 2001, the Downtown Improvements Project
study was developed as part of a recommended goal of the Town’s 2000 Strategic
Growth Plan. That document was created to
help coordinate the development of planning
documents and to provide a dynamic reference for decision makers in growth related
matters.
Included in the goals identified by the plan is
the development of downtown as a community hub. Since the 2001 Downtown Improvement Projects study has been the guiding
document to achieve downtown goals. Additional tools have since been developed:
Strategic Economic Development Plan (2004);
Hiring of a full-time Downtown Develop Coordinator (2005); Restructure of the Downtown
Development Association (2006); Acceptance
into the NC Main Street Program (2006);

Main Street

Clayton Downtown Parking Needs Assesment
& Inventory (2007); NC Main Street Resource
Team Report (2007); Market Analysis, Branding & Wayfinding Strategy (2008); Listing of
the Clayton Historic District on the National
Register of Historic Places (2010).
In conjunction with Downtown Clayton: Vision
2012 the DDA has developed ambitious work
plans each year to accomplish goals tied to
the vision. Accomplishments are measured
each year in an Annual Report.

Corner of Main Street and Barbour Street

obs landscape architects

I-5

Winstead Wilkinson Architects

Introduction

Clayton Downtown Master Plan

History
Clayton experienced the loss of its financial
eminence in the 1930’s with the onset of the
Great Depression, and Clayton’s population
grew slowly for forty years, increasing from
1,440 residents in 1910 to 2,229 in 1950. By
the 1960’s, cotton was out and tobacco was
in, although not to the extent cotton had been,
and the two mills eventually closed in the
early1960’s. However, the population by now
had grown to 3,312.
By the mid 1970’s farming was beginning to
phase out as an economic force in Clayton.
The population had dropped slightly in 1970,
to 3,103. An industrial base began taking
shape in the county; residential growth increased in the Raleigh area and Clayton’s
workforce adapted, shifting to a more service/
trades-oriented economy. In 1980 the population had increased to 4,091 and increased
to 4,756 by 1990. Now, with a population of
over 15,000 residents, manufacturers like Caterpillar, and bio-pharmaceutical companies
like Talecris and Novo Nordisk employ many
Clayton area residents, although many residents work out of town.

Compton House

In 1853, the railroad came to town and the
community was first known as Stallings’ Station.
Mr. Ashley Horne developed a successful
farming operation and merchandising business and became one of the most successful
merchants and manufacturers in Clayton and
in North Carolina. Horne’s success inspired
two other men, McCullers and Barbour, to
open businesses that started an era of growth
that lasted over 60 years. Businesses that flourished during that time were a turpentine distillery, lumber plants, a brick kiln, a cotton gin,
gristmill, sawmill, tobacco warehouses and
three cotton mills.
In the early 1900’s Clayton was a major market for cotton, watermelon and tobacco and
cited as one of the best cotton markets in the
state. In 1907, the Raleigh Evening Times
wrote that there was, “…more money per
capita in Clayton than any city its size in the
world.”

Tobacco market of 1909 or watermelon market of 1908.
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History
The Clayton Historic District comprises both
the town’s historic business district and some
of its residential neighborhoods. Buildings
within the district include two properties already on the National Register of Historic
Places, the Clayton Banking Company Building, which is now the Clayton Chamber of
Commerce and the Clayton Graded School
and Auditorium, which is now known as The
Clayton Center.
Several significant structures have been lost
over the years, including the Horne residence
and the Robertson Hotel. The commercial
area of the historic district is densely developed and has many well-preserved, late nineteenth- and early-to-mid-twentieth-century
commercial buildings with handsome storefronts and decorative cornices.

Existing building / adaptive reuse

Some of these are as follows;
z
Clayton Oil Mill Building
z
North Carolina Paper Company
Building
z
Old Town Hall Building
z
Gulley Building Part of
z
Various residential structures

About 70% of the buildings within in the commercial section of the historic district are contributing structures and account for 22% of the
entire historic district.
Many of these buildings can and have been
adapted for new uses which echo the character of Clayton’s history.

The Clayton Historic District was listed on the
National Register of Historic Places in June,
2010.

Spinning Mill / adaptive reuse

Horne residence
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Recent Projects
In recent years downtown Clayton has seen
new public and private investment and development.
The old Clayton Elementary and Clayton High
schools have been renovated into what is now
The Clayton Center, which houses Town Hall
and Cultural Arts Center.
The old school playground has been turned
into the Town Square at W Main Street and
Fayetteville Street
Town Lot at Lombard & E Main has been redeveloped into a public plaza and parking
Police Department property is being redeveloped into the Clayton Law Enforcement Center with completion expected in 2011.

113 E First Street - re-development

Recent private investment has tended toward
renovation and reuse, including the examples
on the next page.

Clayton Elementary School / Clayton Center

Old Town Hall

obs landscape architects
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131 E First Street - Before

113 E First Street - After

126 E First Street - Before

126 E First Street - After

104 N Fayettevill Street - Before

104 N Fayettevill Street - After

obs landscape architects
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General Observations
Downtown Clayton has retained a vitality and
vibrancy in spite of sprawl and the development of retail corridors along thoroughfares.
Evidence of this vitality is found in continued
private and public investment, and a sincere
interest throughout the community in improving downtown as well as committed town leadership.
Study Area
The area examined by this study centers on
Main Street from Robertson Street to the intersection of Main Street with US 70. The area
extends to the east including the railroad corridor and to the west including Second Street.
While the study considers the relationship of
this area to US 70 and the rest of the Clayton
area, the recommendations focus directly on
the area as described.

Corner of Main St. and Church St.

Organization

Development Opportunities

For purposes of the inventory and analysis the
project area is subdivided into 4 sub areas.
These areas are as follows:

There are many development opportunities
available in downtown Clayton as shown on
the Master Plan maps.

z
z
z
z

LA-1
LA-2
LA-3
LA-4

Robertson Street to Church Street
Church Street to Lombard Street
Lombard Street to Smith Street
Smith Street to US 70

Robertson Street to Church Street
Church Street to Smith Street
Smith Street to Compton Street
Compton Street to US 70 Business

In addition to these areas the corridor associated with the railroad and its right of way
is addressed separately.
Primary to the inventory and analysis are the
following considerations:
z
z
z
z

Land Use
Buildings
Circulation Patterns
Surrounding land use

obs landscape architects
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Robertson St. to Church St.
The corridor from Robertson Street to Church
Street includes a diversity of land uses from
warehousing and retail to residential and includes some office uses. This area also includes the Town Square, which is surrounded
by Main, Second, O’Neil and Fayetteville
Streets. Since 2001 this area has become
Clayton Town Square, hosting concerts, festivals, and public gatherings.
Buildings of significance and interest include
the North Carolina Paper Company building,
the old train depot, the old elementary school,
churches, Library and several buildings along
First Street.
Town Square during the Farmer’s Market

The western boundary of the Historic District
within the commercial business district begins
at O’Neil Street. Nearly every structure from
O’Neil to Church Street and from First Street
to Second are considered “contributing” structures. It is also in this area where buildings
face First Street.

The corridor between Robertson and O’Neil
is not within the Historic District, but does contain several buildings of significance, including the old train depot building which has been
relocated and turned into residential units; T.R.
Lee gas station, and the old Clayton Oil Mills
Building.
Few residential uses remain and these remaining homes are surrounded by incompatible
land uses. Vacant property in combination with
the removal of incompatible uses on adjacent
properties offer opportunities for development.
Robertson and Fayetteville Streets are considered to be entry corridors to downtown
Clayton and the neighborhoods east of the railroad tracks due to their strong connections to
US 70.
Development opportunities can be found on
Map LA-1.

NC Paper Co.
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The development of Ellington Street is inappropriate and has left a clear example of how
not to approach town redevelopment. The
parking in front of the buildings with no buffer
to the street and no sidewalks has resulted in
a large asphalt parking area, which is a negative precedent.
A number of properties along Main Street also
allow parking in front of buildings in areas not
designed for that use. This activity is aesthetically distracting and also impedes pedestrian
movement. Many of the existing sidewalks are
not continuous.
First Street was historically vital to Clayton in
the early 1900s. There are several brick buildings and a number of residential structures
that have been redeveloped for commercial
and office use.

Ellington Street

First Street buildings

obs landscape architects
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Church St. to Lombard St.
The corridor from Church Street to past
Lombard Street is considered to be the heart
of downtown Clayton. In this area the buildings along Main Street are some of the most
significant buildings in Clayton and a consistent relationship to the street is maintained with
only a few exceptions. These exceptions include 208 E Main (convenience store) and the
doctor’s office across the street. Significant
buildings include the Chamber of Commerce
building, the Gully Building, 217-219 E Main;
218-220 E Main, and the building which
houses the Coffee Mill. Other buildings, while
not individually significant, together create a
consistent block face.
Building uses are commercial and office in
nature. The most significant undeveloped
piece of land lies on the north side of Main
Street at the intersection of Lombard Street,
which has recently been developed as a public plaza and parking. This was the site of the
Horne residence, a magnificent structure belonging to one of Clayton’s early leaders,
which was demolished in the early 1980’s.
Other vacant lots in the area between the railroad right-of-way and the buildings fronting
Main Street offer infill development opportunities.

Library Parking lot

Second Street in this area includes single family residential from Church Street to Barbour
Street with Town Hall, old post office and Police Station anchoring the intersection at
Barbour Street. Other land uses include the
Clayton Square Shopping Center. Much of
the land on the north side of Second Street,
past Barbour St., is vacant or underutilized.
First Street (aka “Railroad Street”) in this area
is located entirely in the railroad right-of-way
and remains unimproved. There are no buildings which front First Street or the railroad corridor.
Lombard Street is considered a primary access and a main entry to downtown due to its
connection to US 70 and as an extension of
NC 42 as well as its intersection with Main
Street.

New public plaza/site of former Horne residence

obs landscape architects
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Lombard does not continue across Main
Street as a street, but it is actually continued
across as a driveway used to access the parking area and access to buildings between railroad right-of-way and Main Street.
Barbour Street also connects to US 70 but
does not carry the traffic that Lombard Street
does. The section of Barbour Street between
Second and Main is one way and narrow in
section.
Development opportunities can be found on
map LA-2.

Unimproved First Street

Coffee Mill

obs landscape architects
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Lombard St. to Smith St.
Along Main Street and halfway between
Lombard Street and Smith Street, the feeling
of “downtown” starts to dissipate. This is due
to the relationship of buildings to the street,
the presence of residential structures and an
increased variety of land uses. At this halfway
point there exists a large vacant lot. From this
halfway point to the intersection of Main Street
and Smith Street most structures are residential in character. However, many of these structures are commercial in use or have been converted to commercial use.
While Smith Street serves as a connection from
residential land uses to the west it is not considered an entry to downtown. The Smith
Street railroad crossing was closed in 2006
as a safety project, eliminating its importance
as an east-west connector.

Former Smith Street railroad crossing

On both sides of Second Street in this area
land use is almost entirely residential in nature, characterized by single family residences.

Also within this area there are a couple of significant structures. One of these is the Horne
Building. This structure is situated very close
to the Railroad tracks and is not visible from
Main Street.
The area between the buildings fronting Main
Street and the railroad tracks, with the removal
of a few insignificant structures along Main
Street, offers an opportunity for additionl parking. In this section vehicles are being parked
in front of buildings that are new and old, creating an undesirable visible condition along
the street.
Development opportunities can be found on
map LA-2.

Business at corner of Main Street and Smith Street
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Horne Building

Main Street
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Smith Street to US 70
The area from the intersection of Main Street
and Smith Street to US 70 exhibits a variety of
land uses culminating in a host of retail uses
at the intersection with US 70.
From Smith Street to past the intersection of
Main with Second Street the railroad parallels
Main Street and there are no buildings between
Main Street and the railroad with the exception of one residential structure near the intersection of Smith Street.
Land uses on the west side of Main Street includes single family residences, several commercial uses, a few vacant lots, and a multifamily development and retail at the intersection. First Street in this area does not exist.

Main Street / US 70 Connection (2001)

The area on the east side of Main Street is
narrow because of the railroad right of way
and the predominant land has not been developed, with a few single family residences.

Development opportunities can be found on
maps LA-3 and LA-4.

At the intersection of Second Street and Main
Street is the site of the historic Compton house.
This is the structure that was damaged during the retreat of Johnson’s troops during the
Civil War. While this house sits back from the
street, it’s presence is significant and integral
to Clayton’s history.
The intersection of Second Street itself is offset by approximately 150 feet from the intersection of Central Street, which crosses the
railroad tracks and leads to the post office and
the mill buildings which are planned to include
mixed uses. These buildings serve as a satellite business district for the Town of Clayton.
This offset results in a less than desirable condition and a safety concern.
The entry to downtown from US 70 Business
was re-configured and a downtown monument
sign was installed in 2010.

Post Office

obs landscape architects
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Railroad Corridor
The railroad corridor, which parallels Main
Street throughout the project area, carries a
100-foot right of way to each side. Lying within
this right of way are First Street from O’Neil to
Lombard Streets, Main Street itself at the intersection of Main and Second, and Front
Street on the eastern / northern side of the railroad corridor.
The future of this railroad corridor includes a
second track to be located within the corridor.
The Town of Clayton and the North Carolina
Railroad have a landscaping agreement that
provides guidelines for maintaining landscaping within the rail corridor. New plantings of
trees or shrubs higher than 3’ present sight
distance issues for motorists at grade crossings and for train personel and are restricted
as outlines in the agreement.

Railroad Corridor

A January 3, 1990 agreement between Southern Railway and the Town of Clayton allows for
the maintenance of an unpaved roadway
(commonly referred to as “First Street Extension”) extending southeastwardly from North
Chruch Street for a distance of approximately
520 feet. The agreement should not be construed as a dedication of this portion of the
rail corridor for a public street.
The Master Plan map (LA-2) shows a downtown greenway connection at North Lombard
Street and the rail. Any improvement to this
at-grade crossing or increase in the use of this
crossing by pedestrians will neccesitate an
under-grade or over-grade separation.
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Design Guidelines
Development Opportunities

The guidelines are intended to add consistency and predictability to the permit review
process. Proposed developments within the
Central Business District shall exhibit design
elements that contribute to the unique sense
of character of Downtown Clayton.

Development opportunities include new construction and the adaptive reuse of existing
buildings. Opportunities for new buildings are
present along Main Street, Second Street and
First Street with the removal of incompatible
and noncontributing buildings in addition to
utilizing currently vacant lots. From Church
Street to past Lombard Street is defined as
the center of downtown.

In response to our observations and community input during the process the philosophy
behind our solutions and the recommendations illustrated in the master plan reflect the
following goals:
z
z
z
z
z

While opportunities along Main Street should
serve primarily retail, office, and commercial
space, opportunities along Second Street
could accommodate residential land use.
Buildings along Main Street could certainly
accommodate residential use on upper floors.
Along First Street buildings could exhibit a mix
of uses.

Identify and portray opportunities for
new development
Improve pedestrian orientation of
Main Street
Identify and define parking areas
Create a community space
Establish a sense of entry at key approaches to downtown

First Street / Adaptive Reuse of existing buildings
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Design Guidelines
Pedestrian Orientation

parking on Main Street while improving the pedestrian emphasis parallel parking is limited
to one side. [parking is currently allowed on
both sides of Main Street.]

Future development should provide priority
treatment for pedestrians in the design of
transportation facilities. The pedestrian environment should be improved by making it
easier, safer, more convenient and more comfortable to walk between businesses, on sidewalks, across streets, and through parking lots.
Pedestrian facilities such as sidewalks and
crosswalks should connect all modes of transportation.

Pedestrian orientation is improved by the creation of pedestrian corners or refuges at street
intersections and mid-block crossings.
By taking control of Main Street from NCDOT
the incorporation of special paving can be utilized to draw further attention to the pedestrian. These areas could also be raised to create traffic tables which will calm and slow traffic.

Where possible, sidewalks should be provided
along both sides of streets for a variety of activities that accommodate and complement
downtown life. A variety of pedestrian areas to
accommodate shoppers, residents, employees, and visitors should be provided.
Unfortunately the dimensions of Main Street
will not allow the introduction of angled parking spaces on either side and continued traffic flow in both directions. To provide some

Pedestrian Orientation
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Design Guidelines
Pedestrian Connections
The development of pedestrian connections
between buildings from parking areas behind
to Main Street is a key component.
Suggested connections include:
LA-1: Between Ellington & O’Neil St
From Clayton Center to Main St
LA-2: Between
Between
Between
Between

208
220
226
236

&
&
&
&

218
222
232
312

E
E
E
E

Main
Main
Main
Main

St
St
St
St

Pedestrian connections should also be
strengthened between downtown and neighborhoods to the north of downtown across the
railroad tracks and neighborhoods to the south
by extending sidewalks.
All pedestrian connections from Main Street
to Front Street require approval from NC Railroad Company. Grade-separated crossings
are preferred by NCRR while at-grade crossings are discouraged. Either way, it is recommended that formal pedestrian crossings be
made between Fayetteville and Lombard
Street.

Enlargement of map LA-1
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Parking Areas

Therefore, pedestrian connections from parking areas to Main Street should be strong, direct, and convenient without diminishing pedestrian movement or visual experience.

The location and design of parking areas or
structures should create a safe, convenient,
and attractive network for vehicle circulation
and parking.

Driveway impacts to pedestrain walks should
be minimized.

The master plan illustrates the development
of parking areas behind the buildings fronting
on Main Street. The formalization of these
parking areas by paving will result in more
spaces that are better organized.

Adequate parking is required along with the
the promotion of transit and other forms of
transportation.

The configuration of parking areas will require
a cooperative effort between property owners
and / or the Town of Clayton.
With the removal of parking along one side of
Main Street, these lots will supply parking for
those who are shopping, eating, or conducting business in downtown.

Parking / Pedestrian Connection to Main Street
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Community Space
Two significant community spaces envisioned
by the 2001 plan have been realized.
The most central community space is at the
corner of Lombard & Main streets. The second space is the old school playground block
is now known as the Town Square , where public events such as the Town Square Concert
Series, Christmas Tree Lighting and even the
Clayton Farmers Market occur.
Future community spaces should be planned
to be pedestrian friendly and flexible in use.
They can serve to connect various uses and /
or accomodate specific uses.

Clayton Town Square (old school playground)

Community Space / Corner of Lombard and Main

obs landscape architects

I-23

Winstead Wilkinson Architects

Clayton Downtown Master Plan

Master Plan

Design Guidelines
Adjacent Properties
downtown plans and policies shall be considered as indicators of the desired direction for
the area and the project.

New development should promote functional
and visual compatibility between adjacent
properties and avoid visual or aesthetic contrasts with the style of downtown generally and
particularly adjacent properties.

Proposed development should be properly
linked to existing and planned pedestrian, vehicular, drainage, and utility systems, and assure efficient continuation of such systems.

New development proposals should coordinate with surrounding site planning and development efforts on adjacent properties.

Consider the impact of the development upon
existing and planned adjacent public and private open spaces, parks and recreation areas.

New development proposals should also consider the following existing design features to
create visual continuity between the proposed
development and adjacent neighborhoods
and the community:
z
z
z

building setbacks
placement of structures
location of pedestrian and vehicular
facilities and spacing from adjoining
buildings.

Site design features include composition of
plant materials and street trees as well as fencing, walls, lighting, pavement, and other site
amenities.
Building design features include scale, massing; proportion; size, spacing and the location of windows, doorways and other features;
roof silhouette; facade proportions and orientations; location of entries; surface material,
finish, color, and texture of surrounding development; and style of architecture.
In some areas, the existing context is not welldefined, or may be undesirable. In such
cases, the new development will be recognized as a model with the opportunity to establish a pattern of identity from which future
development can take its cues. Relevant zoning requirements, design guidelines and other
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Rendering of Proposed Law Enforcement Center
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Gateways / Entries

The gateway at Main Street and US 70 Business was realigned in 2008 with enhanced
planting, and removal of overhead lines. A
downtown monument sign was installed in
2010.

A major entry from US 70 is defined at the
intersection of Main Street and a realigned
Second Street. The realignment with Central
Street would serve to improve the safety of
this intersection while creating the space for
the development of an entry feature.

Other major gateways into downtown include
Robertson, Fayetteville, and Lombard Streets.

In combination with the Compton House, a sequence of walls and plantings create a sense
of entry at this intersection. The plantings
should extend between the street and the railroad to continue the sequence towards downtown.

Rendering of Proposed Central Street Realignment

Robertson Street

US 70 / Downtown (Main Street) Gateway
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Physical recommendations of the master plan
for the downtown study area reflect goals and
objectives developed during the planning process. The recommendations are not described
on the basis of the sub-areas used in the inventory and analysis description. The improvements and recommendations of this plan are
described in terms of plan components.
Each of the design concepts is linked to the
others in various ways. The study’s recommendations are defined by the following descriptions of individual components of the plan.
General Improvements
Improvements common throughout the downtown study area include the placement of overhead utilities underground, a comprehensive
streetscape and tree planting program, lighting, and new sidewalks.

Overhead utilities

New construction should reflect and respond
to the rhythm created by existing structures
as well as their detail and scale. While there
should be consistency with regard to the distance from the building to the street curb, new
buildings could be set back slightly to allow
for wider sidewalks and outdoor dining. Buildings in this area could be as high as 4 stories
and remain compatible with existing structures. New construction shall conform to the
Architectural Guidelines found in Section 2 of
this report.

New Construction
Development of buildings in downtown area
are infill by nature. New construction or development opportunities are identified all along
Main Street and parts of Second Street. Along
Main Street, street-level uses should be retail
/ commercial, restaurants and other services.
Upper floors of buildings along Main Street
can be occupied by office or residential space.
Buildings that front along Second Street should
be residential in use and character. Multi-family or attached housing is considered appropriate and essential to building density in the
downtown area. Streets perpendicular to Main
and Second will offer limited opportunity for
structures which face the street. This is due to
the dimension and depth of the block in addition to the desire for mid-block parking areas.
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Demolition
No building should be demolished without first
securing a demolition permit from the Town of
Clayton. The permit process should include
review and sign-off by the Downtown Development Coordinator. Demolition of any contributing building in the National Register District is strongly discouraged.
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Adaptive Reuse /
Historic Preservation
The reuse of existing buildings is the most effective method of historic preservation and is
key to preserving Clayton’s past and enriching the character and appearance of the
downtown area. The use of these structures
follows similar guidelines and scenarios to
those described for new construction. Residential strutures displaced for new construction can be moved to areas with more similar
surroundings. Remnant structures or architectural elements should be preserved or recovered and reused as part of public space
design.
Horne Building

Historic buildings which are currently home
to a viable business should be preserved.

Streetscape Guidelines

A good example of this is the conversion of
the old elementary school and high school into
a community arts center as well as town administration offices (The Clayton Center). The
Chamber of Commerce building is a good example of adaptive reuse. This approach
should be extended to many buildings along
Main Street as well as the old Town Hall building.

Streetscape improvements are physical solutions that address pedestrian safety, appearance, parking and traffic movement.
The features that form the basis of the
streetscape include pedestrian refuges at
downtown intersections, pedestrian crosswalks, and a palette of coordinating materials
and elements which create character. The pedestrian refuges create space for parallel parking along Main Street and provide the opportunity for street tree plantings, a place to sit,
as well as additional space for the pedestrian
to wait before crossing the street. The refuges
are directly related to crosswalks. The paving
material across Main Street for the crosswalks
strikes contrast with the asphalt to bring further attention to the pedestrian. Pedestrian refuges, crosswalks, etc. should incorporate accessible design features.
The elements of the streetscape which contribute to the overall character of the street include but are not limited to the following:
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Paving Materials:
Paving materials should be authentic and
modular to allow for utility repairs with no
disruption of the overall appearance. Sidewalks should comply with the streetscape
plan
Lighting Fixtures:
Lighting fixtures should be pedestrian in
scale and classical in design safety is improved with street lighting and character
is further defined. Lighting fixtures other
than traditional cobra heads are encouraged.
Street Furniture:
Street furniture should be of a durable material and complimentary to the lighting.
Street furniture includes benches, trash receptacles, kiosks, bollards, decorative
clock or landmark kiosks, etc. All elements
to be approved by the Town of Clayton.

Example of Pavers

Signage:
Informational or directional signage in the
downtown area should give clear direction to parking areas, shops and other civic
buildings. Signage should be uniform and
reflect the character of the street furniture.
This includes freestanding signs and signs
mounted to buildings.

Plantings:
Existing plantings include holly trees.
These trees are viewed as an asset, however, their relationship to the sidewalk surface needs to be urbanized. New street
plantings should be shade trees.

Other elements, which may be part of the
streetscape or incorporated into design of
downtown facilities include fences, gates, and
screening devices. In those areas of downtown characterized by non-residential buildings the need for fences and gates is less than
those areas with a residential feel.

Artwork:
Artwork can be integrated into public
streets and pedestrian improvements.
The location and design of these elements
should not impede views or hinder pedestrian traffic.

Screening devices to address loading docks,
services entries, trash receptacles, including
dumpsters, and other undesirable elements
and views should be compatible with the materials of the adjacent buildings.

Water Features:
Water features or decorative fountains are
encouraged. These features should be
visible and accessible from a public walk
or space. They should be designed to use
water efficiently.
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Two keys to implementing the streetscape improvements is the removal of Main Street from
the roster of roads controlled by and maintained by NCDOT and the placement of overhead utilities underground.
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Railroad Corridor
The NC Railroad corridor runs parallel with
Main street through most of the study area. It
separates the core commercial area of downtown from the largely residential area north of
Front Street. This physical separation should
be minimized through grade separated pedestrian access improvements. The railroad
right-of-way extends 100 feet to each side of
the current tracks. Located within this area currently are streets, improved and unimproved,
and some buildings. Although the location of
the future second track has not been determined, some of this right-of-way could be
used for locating parking and improvements
including plant installations, subject to NCRR
approval. It is felt, while the first 50’ from the
track should be clear of any obstructions, the
outer 50’ can be utilized as open space or for
parking and landscaping again, subject to
NCRR approval.

Chruch Street Railroad Crossing

The Church Street connection across the
tracks should be improved for pedestrian traffic, as it is most central to the neighborhood.

First Street from O’Neil to Lombard should be
improved, subject to NCRR approval. The exception to buildings within 50’ could be a transit station at Lombard or south of town closer
to US 70 Business, but the Town would need
to coordinate with the planning efforts of NCDOT Rail and NCRR. Remaining right of way
to the north and south of this area should be
landscaped on both sides of the tracks. There
is a desire to locate a commuter rail station as
close to the downtown commercial district as
possible.
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When the railroad corridor and Main Street
come closer together in the area of Second
Street, the area between the street and the
tracks should not include parking only landscaping.
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Parking Areas / Structures
Off-street parking, where provided, should be
restricted to the side and rear of any principal
building. Parking areas adjacent to street
rights-of-way should be separated from the
sidewalk / street by a minimum three foot landscaped strip, except for approved driveway
curb cuts.
Driveways are limited to one entry lane and
one exit lane per 300’ of street frontage. Vehicular access to corner lots with less than 300’
of street frontage should be located on the
lowest classified street and as close as practical to the property line most distant from the
intersection, subject to NCDOT standards and
specifications.

Parking Areas

A shared access easement (vehicular and pedestrian) may be required between adjoining parking lots at the same grade to minimize the number of access points along streets
and facilitate traffic flow.

Create employee parking in remote areas to
allow for customer parking closer to the building entrances. Employees should be
prohibitied from parking on the street.

Parking areas should be separated from buildings and public sidewalks with a landscape
buffer. Combinations of ornamental fencing
and plant material should be used whenever
possible to minimize the visual impact of large
expanses of parking lot from public view.

The bulk of a parking structure as seen from
the street should be minimized by placing its
shortest dimension along the street edge. The
parking structure should include active uses
such as retail or other appropriate uses at the
ground level and/or along the street frontage.
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Converting vacant lots to formalized parking
areas is primary to the plan. In order for the
parking lots behind the buildings to become
utilized, the pedestrian connections from the
lots to Main Street must be convenient and
feel safe.

from adjacent vehicle circulation areas with
landscaping. Approved methods of delineation include, stone, brick, or granite pavers;
exposed aggregate; or stamped and colored
concrete. Paint striping on asphalt as a
method of delineation is discouraged.

Parking structures should be architecturally
consistent with exterior architectural elements
of the primary structure, including roof lines,
facade design, modulation,and finish elements.

Pedestrian alleys should be creatively designed, clean, and functional. Alleys should
provide for pedestrian linkages through midblocks and between properties. Amenities
such as seating and planters should be provided to encourage pedestrian circulation.
Whenever possible, a portion of the shop’s
storefront should be open to the alley to create a window shopping experience.

Buildings built over parking should not appear
to “float” over the parking area, but should be
linked with ground level uses or screening.
Parking at grade under a building is discouraged unless the parking area is completely
enclosed with the building or wholly screened
with walls and/or landscaping.

A minimum of one mid-block connection is
recommended with a minimum 10-20 foot
width. These spaces should be well lit and
provide spaces for public artwork. All pedestrian facilities should comply with accessibility
standards.

Parking / Pedestrian Connections
Pedestrian and vehicular circulation should
comply with the Downtown Clayton
Streetscape Design Plan and the Town’s street
guidelines.

The future of Barbour Street is envisioned to
take on a more pedestrian feeling as it connects Main Street with the old Town Hall structure and Clayton Law Enforcement Center.

New Construction should provide obvious pedestrian access onto the site from the adjacent streets and integrate on-site pedestrian
circulation with the design of pedestrian facilities on the adjacent street and development.
In multiple-building developments, pedestrian
connections should be provided to all businesses and entries of buildings.
In parking areas, pedestrian walkways connecting the parking area with primary building entrances, pedestrian-oriented spaces,
adjacent streets, and adjacent properties
should be provided at least every 150 feet.
Pedestrian walkways should be delineated by
separate paved routes using a variation in
paved texture and/or color, and protected
Town Square pedestrian crossing
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Community Spaces
The two existing community spaces are quite
different in character. The central community
space at Lombard Street is urban and an expansion of the streetscape while the Town
square on the old playground property is more
traditional.
The space on the former site of the Horne
mansion features gathering and seating opportunities for small groups of people and
spaces, which could organize displays at Harvest Festival or other community functions. It
also accomodates parking.
One of the design goals of this space was to
use many of its elements as a springboard for
a streetscape plan for downtown, as well as
for small programming events, everyday public use and for parking.

Town Square

The community space at the old playground
site is a more traditional public square. It is
suggested that if other parking areas can be
identified in the future to accommodate the
community center (adaptive reuse of the elementary school structure ), that the use of
the entire block be devoted to a traditional
community space.

In the long term it is suggested that a building
could be constructed between the community space and the railroad. This future building should serve some community purpose
such as an open market or transit stop.

Both of these spaces serve the community in
a variety of ways. They provide spaces for
gatherings and special events, a green respite
during the workday, a place to interact with
friends, a place to display Clayton’s heritage
or public works of art, and a place that serves
to strengthen the identity of the community.

Rendering of New Town Lot
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Gateway / Entry Areas
The gateway to downtown from the south and
US 70 is recognized as a primary entry. Recent improvements include a re-alignment of
Main Street with US 70 Business, landscaping and a downtown monument sign that sets
the standard design for downtown wayfinding
and other gateways.
All along the east side of Main Street, and in
the area between the street and the tracks
should be planted in concert with street lighting and a stone wall which visually leads to
the entrance feature at the intersection of Main
Street and Second Street. At this location the
stone walls enclose the intersection and define a formal green entry space.

Entry / US 70

The stone walls should resemble the walls that
enclose the cemetery on Front Street and can
be seen along NC42. These stone walls in
combination with street tree plantings and lighting continue along Main Street towards downtown.

In addition to this gateway, improvements to
suggest entry are appropriate for Robertson,
Fayetteville and Lombard Streets. At the intersection of Main Street and Robertson the
use of stone in the form of walls or entry columns can signify an entry on a more modest
scale.
A feeling of entry as one approaches from the
west on Fayetteville Street will be created by
the Town Square on the old playground property.
Lombard Street features primarily single family
residences after it passes below US 70 until
one block before it’s intersection with Second
Street. An open space at the northwest corner of Lombard and Horne Street provides a
place for an entry statement. Lombard is recognized as a primary entry to downtown and
improvements at this location are appropriate.

Stone wall and column
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Implementing the recommendations of this
plan is contingent upon the policy for review
of future construction projects as well as the
dedication of the town leadership to initiate
town projects.
Any new construction considered for Main
street or within the project study area should
be evaluated according to the recommendations found of this plan. A formal review of the
project to insure its compatibility is necessary.
Public projects initiated by the town should
also reflect the recommendations of this plan.
The Clayton Historic District has been listed
on the National Register of Historic Places
and several incentive programs have been
adopted for new construction and facade
improvements to assist in the preservation
of the existing buildings as well as generate
interest in the downtown area as a place to
invest. Partnership between the public and
private sectors is essential for continued
improvements
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Purpose and Objectives of Guidelines
Through continued efforts of proper maintenance of existing structures, appropriate renovations, and sensitive new construction,
Clayton will continue to enjoy a true town center that is vibrant and rich in architectural character.

The following architectural design guidelines
have been developed to assist in the recognition and maintenance of the historical character of Downtown Clayton. The guidelines are
intended to promote the preservation of existing significant buildings while encouraging new
construction to be compatible and supportive
of the existing context. The intended objective
is to have functional and visual compatibility
throughout the downtown area without creating any negative impacts to adjacent properties.

While these architectural guidelines focus primarily on physical building elements, it is
equally critical that any new or rehabilitation
project coordinate with the surrounding site
planning and design objectives of the overall
downtown master plan. Incorporating and respecting certain site design features, placement of structures, coordination of vehicular
and pedestrian, and the spaces created between structures are considerations that will
affect the context. (Please reference section I
for more detailed information.)

The architectural guidelines are not intended
to be all-inclusive, but rather suggest the main
topics that are typical and common to the
downtown area. Within each topic there exists
both narrative descriptions, recommended and
not recommended guidelines, and supportive
graphics. By utilizing all the information, the
reader is encouraged to explore the various topics that pertain to their particular situation. Incorporating the guidelines into individual
projects will give each property owner a common ground of understanding.
The guidelines are not intended to produce a
Clayton that is homogeneous and void of any
variety. Downtown Clayton has always boasted
a wide array of businesses and building styles.
Such a variety is important for the continued
vitality of Downtown Clayton.
Incorporation of these guidelines will be an important step in assuring that the character, history, and uniqueness that makes downtown a
special place will continue for years and generations to come.
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How to Use the Guidelines
The architectural design guidelines are organized into 15 main topics, with each topic being detailed to include introductory text, a recommended, not-recommended summary, and
graphics to visually reinforce the topics. In addition to the guideline topics, there is additional
information concerning maintenance procedures and building checklists. Background information on historic tax credits and a resource
list is also included.
To begin working with the design guidelines, a
property or business owner in the downtown
area would start with an evaluation of his/her
own property. Once identification of key elements and conditions have been noted, then
the reader is encouraged to look at the various
topics in the guidelines that apply to their property or anticipated work. While these guidelines
are based on the Secretary of Interior Standards
for Rehabilitation, each building and project is
unique and should be undertaken by considering not only the subject property, but the adjacent context as well. Each building and property in the downtown plays an important role in
creating, reinforcing, and maintaining the character of the downtown. It is a character that is
unique to Clayton.
When undertaking actual rehabilitation work or
new construction in a historic setting, it is always advisable to seek the advice of professionals, to employ individuals who have experience with rehabilitation work, and have familiarity with referencing design guidelines. Professional experience, guidance, and assistance
covering aspects from design to construction
will likely result in a better finished product for
the owner and the community.
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Elements of a Downtown Building
The following graphic depicts the front elevation of two different buildings in Downtown
Clayton. The elevations of the single-story and
multi-story building are noted to identify architectural elements that are common to many
downtown structures. This visual and written
description is important in understanding the
language of historical buildings.

obs landscape architects

II-4

Winstead Wilkinson Architects

Architectural & Design Guidelines					

Clayton Downtown Master Plan

Elements of a Downtown Building
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Suggested Sequence of
Investigation and Work
4. Clean existing masonry wall surfaces,
following instructions to use the most
gentle means of cleaning possible.
Strong chemicals, high-pressure washing, or sandblasting are all cleaning
methods that could cause irreparable
damage to the masonry and mortar
joints.

1. Inspect the roof for leaks, also checking gutters, downspouts, copings, and
flashing. Water infiltration into a building from the roof is one of the most
damaging and harmful conditions that
can happen to a structure. What may
begin as a minor inconvenience can
quickly become a major problem leading to deterioration and structural damage requiring major repairs.
2. Investigate the structural integrity of the
structure, paying special attention to
identify any damaged areas, including
walls, floors, and ceilings/roofs. Repair
any damaged structural supports and
verify that any rotten or termite-damaged wood has been removed and replaced. Before undertaking any repair
work, it would be advisable to document the existing conditions, taking
special care not to remove any historical materials without first understanding the impact to the historical character of the structure and any planned historic tax credits.
3. Survey existing windows and doors.
Repair and repaint any damaged or
exposed wood. Unpainted wood surfaces will deteriorate at a high rate, leading to eventual failure of the material.
Replace broken window panes and repair damaged hardware. Check to see
if any metal flashing is installed above
the window and door heads and that
the window sills are properly draining
water away from the bottom of the window. Recaulk window jambs if required.
Replace existing windows when necessary, following the design guidelines
and conditions to maintain integrity of
the façade and supportive of any possible historic tax credits.
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5. Repair any damaged exterior wall surfaces. Repoint masonry following technical guidance from either National Park
Service Technical Guidelines or North
Carolina Archives and History. Use of a
mortar that has a higher strength that
the existing mortar could result in damage to the existing masonry. Any missing masonry should be replaced with
masonry to match the existing.
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6. Survey existing issues that pertain to
handicap access and conditions of accessibility to the existing building. In
some cases a minor modification may
greatly enhance and improve the use
of a building by persons with disabilities.
7. Investigate the existing storefront and repair/repaint as necessary. When possible remove any materials or coverings
that are not original and historical in
nature. In some cases, the damage and
change to an existing storefront may be
so significant, that a new storefront may
need to be constructed.
8. Replace damaged or out-of-character
awnings and signage.
9. Remove any abandoned wires, sign
brackets, or foreign out-of-character
façade materials. Take special care not
to damage any historical building materials or facades.
10. Fabricate and install new awnings.
11. Fabricate and install new signage.
Note that activities beyond evaluations and that
will involve physical changes to the structure
should be reviewed by the Clayton Downtown
Development Association as part of an ongoing effort to foster communication and cooperation among business and property owners
in the downtown area.
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The following fifteen topics represent the architectural design guidelines for Downtown
Clayton. Some of the topics involve simple,
single building components, while others involve more complex, “bigger picture” items. In
any case, some or all of these may apply to a
particular building or project. At the same time,
however, all of these topics are integral to the
overall downtown as a whole. The information
presented in each topic is certainly not exhaustive but should give a basic overview and
benchmark to guide decisions. As with any
opinion, there is always room for interpretation
as long as decisions are made considering the
interest of all involved.

Topics

The guidelines intend to promote and encourage high quality rehabilitation and development
in Downtown Clayton. Incorporation and use
of these guidelines solidify and support the
unique identity of Clayton in a positive manner
and will ensure that Downtown remains a viable and active destination for work, play, and
living.
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Windows
Windows represent one of the most prominent
features on any building. The buildings in Downtown Clayton are typical examples of turn-ofthe-century and twentieth century designs
where windows were not only a design feature,
but were necessary for the function of the building. Historically windows have served to provide ventilation and lighting, both at a time prior
to the invention of air conditioning and wideuse of electric lighting. Although there were
variations in styles, most of the windows typical for downtown structures were large glass
areas on the first floor retail, and smaller, individual windows on the floors above. Above first
floor windows were usually operable, double
hung, and constructed using wood sashes,
trim, various mullion patterns, and single-pane
glass.
When addressing the issue of window repairs,
care should be taken to preserve the original
sashes, trim, and moldings. Any repair work
should blend with the existing windows and not
be apparently different. Replacement and new
windows should be consistent with the existing
style of the window that is being replaced or in
context with adjacent windows. Proportions
and sizing should fit into the existing wall openings.
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Windows: Recommended
l

Provide on-going maintenance and
protection of existing widows by painting,
caulking, and weather-stripping

l

Repair any damaged window frames and
sashes by splicing in material that
matches in type and profile

l

Replace any existing window with one
that exactly matches the former

l

Replace an existing window with a similar,
accepted style and glazing pattern. If
replacing the window, then all windows
should be replaced to provide a consistent façade

l

Cut in new windows if required to match
existing rhythm and setbacks of adjacent
windows

l

Hold back any interior ceiling height
changes to allow for original full-height
windows

l

Window glazing should use clear glass
and not tinted, opaque, colored, or
spandrel materials

l

Any fixed window system should be
compatible with the dimensions, colors,
patterns, and proportions of existing or
adjacent windows

l

Use wood, vinyl-clad, or painted metal for
new windows. Bronzed or natural aluminum frames should not be used

l

Any window mullion pattern should be
applied to both interior and exterior
planes

l

Any storm windows should be constructed with wood storm sashes. Residential-type aluminum storm windows
should be discouraged
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l

Design any required security devices
(metal bars) to compliment the windows

l

Windows should be no lower than two
feet above the finish grade

l

Double hung windows are encouraged to
have a height-to-width ratio of 2:1 for
upper stories

l

Windows are recommended to have
horizontal separation of less than fifteen
feet from the nearest adjacent window or
door in the same façade plane

l

Provide window openings with stone,
brick, or cast concrete lintels and sills

l

Set window frames and glass back from
the building façade consistent with other
downtown historic construction
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Windows: Not Recommended
l

Removal of windows that are part of the
overall historic character of the façade

l

Replacing operational windows with nonoperational, fixed window units

l

Using frame material that is not in keeping with the original historical character,
including bronzed or aluminum storefront
framing

l

Using any vinyl window products

l

Adding shutters on commercial buildings

l

Covering, boarding-over, or in-filling
existing windows and openings

l

Changing the window shape

l

Utilizing a window or mullion pattern that
is not in keeping with the overall character

l

Removing original trim, ornament, or
other features

l

Boarding-over or blocking windows from
the inside

l

Neglecting normal maintenance, repair,
and upkeep of existing windows

l

Adding aluminum storm windows

l

Using a glass block-type material in
existing openings if the building is not of
that time period

l

Adding aluminum residential-type insect
screens to commercial buildings
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Doors
Of the many different elements that compose
a building, the door becomes one of the most
important. From a pedestrian, building-user
point of view, no other element receives such
close inspection and use than a door. Doors
are objects that a user can inspect at close
range and is most familiar with in terms of types,
materials, operation, and hardware. In Downtown Clayton, the front door is a gateway to
the retailer’s shop or an office area. As such, it
is important that the door be perceived as an
element of the storefront and/or building façade
and not as a separate entity.
Historically, doors have been wood and have
ranged from the simple, to the more elaborate. Doors have been solid or contained glass,
usually including some type of trim and paneled design. More contemporary doors have
been simplified and contained a higher percentage of glass. With the introduction of aluminum as a building product in the middle twentieth century, many replacement doors and
windows minimized any type of frame and
maximized the amount of glass area. Current
door manufacturer’s have recognized the renovation movement and most offer a complete
line of new doors that reflect the historical character of earlier designs.
By their placement and usage, doors typically
receive considerable wear and tear. The selection of proper hardware, appropriate finishes,
and on-going maintenance is critical to insure
the longevity of a door.
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Recommended

l

Repair and refinish existing historical doors

l

Install new hardware that is accessibilityfriendly

l

Paint existing doors and perform other
types of on-going maintenance to insure
operation, protection, and longevity

l

Improve energy efficiency of existing doors
by caulking and installing weather-stripping

l

Provide handicap accessible thresholds

l

Construct new replacement doors to match
existing historical doors in material, size,
configuration, scale, and shape

l

Use old photographs or other historical
data to guide designs for replacement
doors

l

Integrate new doors with any storefront replacement design

l

Use simple design, narrow frames, and
painted finish

l

Utilize appropriate construction materials,
remembering that wood has been historically the material used in early downtown
buildings

l

Incorporate decorative finish hardware
such as kickplates where previously used

l

Use clear glass in door openings

l

Provide necessary handicap accessible
clearances where possible
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Not Recommended

l

Residential-type doors

l

Commercial, standard aluminum
storefront doors

l

Repairing existing doors with materials
that are not in keeping with the historical character

l

Altering the original style to one that is
not compatible with historical character

l

Utilizing hardware that is not commercial- rated

l

Using shapes or configurations that
do not compliment the historical
character

l

Installing doors that are not predominantly glass
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Facades
The public facades of the buildings in Downtown Clayton are critical in defining a historical
context and character for downtown. It is the
consistency, placement, detail, and repetition
of the front facades that define the urban edge
between the street, sidewalk area, and the buildings. Through a variation of storefronts, windows, materials, colors, and details, the overall image of “downtown” is created and reinforced. Historically, the front facades received
the most design attention with the use of better
building materials, better windows, and more
elaborate detailing. Buildings located on a corner occasionally addressed both the front and
side elevations in the same or similar manner.
Main building entries occur within the major elevation.
All the elements of the façade are important.
Each element is significant and contributes to
not only the overall appearance of the single
building, but the entire streetscape.
Any work on downtown facades must first focus on the maintenance and repair of existing
facades and the appropriate rehabilitation of
other facades that have been altered in such a
way diminishes their contribution to the surrounding historical integrity. Facades most visibly tell the history of the building and in an effort to improve a façade, attention must be given
to avoid adversely altering the building’s history. By the same token, the development of
new in-fill facades must also contribute to the
historical character of the neighboring facades
and structures. Attention must be paid to the
materials used, the type and placement of
openings, and the incorporation of vertical proportions.
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Recommended

l

Identify the unique elements of each
individual façade

l

Respect adjacent façade scale, proportions, and styles

l

Provide an on-going maintenance program to insure stability of existing façade
materials and elements

l

l

Repair and replace any damaged materials with in-kind and similar materials

Incorporate the prevalent pattern and
spacing of façade elements, including
windows and doors that are consistent
with buildings typically constructed prior
to 1950

l

Provide a street level façade with window
patterns that have a minimum of 20
percent open area and a maximum of 50
percent

l

Incorporate proportions that are typically
vertical

l

Use special detailing and features to
highlight a building entry

l

Retain original façade materials

l

Utilize old photographs when available to
reconstruct a previously-altered façade

l

Remove incompatible alterations, materials, and additions

l

Understand history of an existing building
before beginning any alteration work

l

Investigate original paint schemes when
repainting an existing façade

l

Rehabilitate/renovate an existing façade
utilizing the Secretary of Interior Standards

l

Employ the services of a design professional when undertaking a façade renovation or new construction

l

Clean, re-point, and repair any damage
masonry

l

Maintain all existing openings and install
new openings only in a manner consistent with the existing facades

l

Investigate possible tax credit assistance
for renovation projects

l

Use materials in new construction that are
consistent with existing historical context
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Not Recommended

l

Removing any details such as parapets,
cornices, or ornamental masonry-work,
transoms, lintels, and storefronts

l

Conducting any potentially harmful
cleaning process that could lead to
damage of existing façade materials

l

Not providing for an on-going maintenance program to insure the stability and
preservation of existing facades

l

Undertaking any façade renovations
slated for historic tax credits without prior
review and approval by the required
review agencies

l

Painting previously unpainted masonry
without historical evidence supporting
past evidence of a masonry façade being
painted

l

Removing existing windows or door units
that are original to the façade

l

Adding any new façade material that is
not in keeping with the original façade

l

Adding new details that are either out of
context or incompatible with the original
design

l

Replacing existing building elements with
elements that are not similar

l

Altering existing window openings and
window patterns

l

Adding awnings, canopies, or signage
using materials and details that are not
historical and compatible

l

Window and opening spacing greater
than twelve feet separation between
elements

l

Redesigning an original storefront that
does not use similar materials and proportions to the original

l

Creating an alteration that would change
the apparent time period of the original
façade
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Storefronts
The storefront area, typically facing the main
street, is usually an open area of glass with the
sole purpose of displaying either the retail
wares of the store, or the first floor activities of
the building occupant. The storefront can be
thought of as a series of display windows. It is
very different from the solid walls and punched
window openings usually found on the floors
above the storefront. Historical construction of
the storefront area has allowed between 60
and 80 percent glass with the remaining areas being framed with usually wood or masonry
materials.
There are many examples in Downtown Clayton
where above can readily be seen. The incorporation of transom windows above the door
line to maximize interior lighting is balanced by
the use of solid panels and detail below the
windows.
Existing storefronts can be maintained, repaired, or in the case of severe damage, can
be replaced. Storefront replacements should
either replicate the former design, or be compatible by utilizing typical vertical and horizontal proportions along with existing materials and
colors. Storefront replacements or new construction should avoid the use of materials such
as bronze or aluminum pre-finished materials
and glass should be transparent.
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Storefronts: Recommended
l

Maintain and preserve existing historical
storefronts

l

Repair existing historical storefronts when
damaged

l

Integrate overall building color scheme
with storefront

l

Design new storefronts to be “pedestrianfriendly” and encourage street level
activity

l

l

Paint existing aluminum or bronze finishes
to blend in with other surrounding wood
trim and metals

l

If not an accurate recreation of the
historical storefront, new designs should
be simple and maintain the commercial
nature of a downtown structure

l

Integrate signage into overall design of
the storefront

l

Locate main building entries on primary
public street and sidewalk.

l

Buildings facing Main Street, First Street,
Second Street, Lombard Street, Barbour
Street, Church Street, Fayetteville Street,
O’Neil Street, Ellington Street, and
Robertson Street should consider the
street frontage as the main, with the
storefront exhibiting the qualities consistent with entrances and pedestrian
access

Incorporate recessed doorways at building fronts

l

Orient storefronts and entry ways that
face the main street frontage and are
accessible from a public sidewalk

l

Storefronts facing two streets should
consider both frontages as front elevations for the building

l

Use windows to appropriately display and
advertise for the occupant/business

l

Protect and secure historical storefronts
prior to beginning any rehabilitation work

l

Photograph and document any existing
conditions and adjacent context

l

Remain flush with the floors and façade
above with the exception of recessed
entries

l

Replace a deteriorated storefront with
either an “in-kind” replacement or use
substitute materials and designs which
complement and interpret the original
design and neighboring context

l

Replace incompatible, out of character
materials with contextual materials
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Storefronts: Not recommended
l

Removing, demolishing, or altering an existing storefront that would decrease the
historical character of the building

l

Replacing a storefront that could be repaired

l

Relocating the original storefront entry point

l

Eliminating a special feature such as a recessed or angled entry

l

Removing historical details from the original design

l

Adding items such as lighting, materials,
and details if they cannot be identified as
historical and in context with the time period and/or surrounding structures

l

Covering over existing windows and transom features

l

Creating storefronts that do not integrate
doorways and entrances that complement
the overall building front and discourage
pedestrian activity

l

Replacing damaged storefront materials
with other materials that may be foreign to
the district and surrounding buildings

l

Using materials other than wood or painted
metal for storefront, door, and window
framework

l

Introducing colors and signage that are incompatible with the building and the neighboring storefronts

l

Using glass that is not transparent
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l

Utilizing glass block in locations that are not
consistent with the original building

l

Including solid metal panels in the design
scheme
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Rhythm
The rhythm of a building or streetscape refers
to the pattern that is made by the combination
of windows, doors, proportions, and other details that make up the overall façade. Historically the rhythm is the variety that is created
between window sizes and spaces, the amount
of wall area that is visible, and the placement
of design details.
In Downtown Clayton rhythms are evident in
not only single buildings, but within whole
groups of buildings. Such rhythms are apparent in even seemingly different structures. It is
important to recognize that these patterns exist and that any alteration to an existing building or any new in-fill construction should maintain and reinforce that rhythm. At the same time,
it must be contextual with the other surrounding buildings.
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Recommended

l

Identify the rhythm or rhythms of the original building so that any rehabilitation work
can be compatible and sympathetic

l

Use rhythm as a tool to reduce the scale of
the building or development to a more human, pedestrian-friendly scale

l

Maintain existing window and door openings, including storefronts that contribute
to the rhythm of the building and reinforce
the streetscape

l

Reopen closed window openings that contribute to the building rhythm

l

Utilize materials that will reinforce the rhythm
of the façade

l

Recognize that rhythm can occur in a single
building as well as an entire blockface

l

Incorporate a rhythm pattern that reflects
the traditionally horizontal pattern found in
the downtown area

l

Maintain or create a clear visual distinction
between the street level and upper floors
to emphasize the horizontal rhythm

l

Incorporate significant architectural elements to help define and support the overall building rhythm

l

Utilize / incorporate landscape features to
reinforce the rhythm of the building facade
or public space
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Not recommended

l

Altering existing window openings and window patterns such that the original building rhythm is altered or nonexistent

l

Removing original elements and details that
contribute to the overall building rhythm

l

Designing new in-fill construction that is
void of patterns and rhythms

l

Designing new in-fill construction whose
rhythm is incompatible with the surrounding streetscape

l

Rhythms and patterns that break the traditional horizontal consistency of the overall
downtown buildings

l

Inconsistent elements that create confusion
and busy rhythms
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Materials
Like many other North Carolina towns, the palette of building materials in downtown Clayton
has been historically simple and somewhat limited. The availability of timber and the ease and
simplicity of working with wood made it the
material of choice for many of the original structures in Clayton. Used mostly in residential,
there were several early downtown business
structures that were constructed with lap wood
siding and pitched shingle roofing.
Masonry, particularly brick, however quickly became the predominant material of choice in
commercial construction. By the turn of the
twentieth century brick was abundant, economical, and there was an ample supply of skilled
masons. Coupled with the fact that brick was
able to be load-bearing and was considered
durable and fire-resistant, very few commercial
buildings were built with anything else. With the
exception of the Bank of Clayton, stone was
not seen in the downtown area as a building
material.
Wood continued to be used for windows, doors,
storefronts, and decorative trim along with flat
plate glass. It does not appear that pressed
metal trim and cornices were included on a
many of the downtown structures. This is
counter to many other areas in the state where
this material was regularly used for decoration
and coping.
Following World War II, many other building materials became readily available and “fashionable.” In many downtown areas there was a
rush to re-clad building facades with either nonhistoric materials, or to alter the buildings in
such a way as to diminish the original historical
character. Clayton is fortunate that the majority
of downtown structures have not been drastically altered using non-compatible materials.
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Materials: Recommended
l

Properly maintain, repair, and repoint existing masonry

l

Utilize materials that are considered “green”
and environmentally-friendly

l

Clean existing masonry using non-destructive methods

l

Minimize waste and limit disposal of materials

l

Utilize original materials such as masonry,
wood, and pressed metal

l

Include high quality and durable new exterior construction materials that reflect the
traditional character of downtown architecture including masonry, red brick, and cast
stone

l

Incorporate contextual brick bond patterns
and detailing consistent with historical interpretations and in keeping with adjacent
buildings

l

Use mortar colors that are neutral, blend
with, or are compatible with the brick

l

Use consistent, concave mortar joints that
match existing joints in texture and strength

l

Paint exposed wood

l

Utilize special trim shapes in wood to repair existing wood details or in new construction to complement existing

l

Include energy-efficient glass in new glazing locations

l

Install clear glass in window locations

l

Install copper flashing or provide colored
flashing to blend with façade materials

l

Use materials that are locally available
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Not Recommended

Using materials that are not compatible or
consistent with the adjacent, existing historical building materials of downtown

l

Incorporating materials in an unconventional assembly

l

Removing original materials and replacing
them with dissimilar materials

l

Improperly cleaning or repairing existing
materials

l

Painting unpainted brick without historical
precedence

l

Replacing original materials with a synthetic
or imitation product, such as vinyl

l

Retooling or repointing existing mortar joints
with a mortar that does not match the adjacent joints in color, size, texture, and type

l

Using raw, unfinished materials such as
metal, aluminum, plywood, wood, siding,
and concrete within a historical façade or
new construction

l

Using materials with colors that are not in
context with the surrounding materials and
finishes

l

Using textures that are not in context with
surrounding materials

l

Using materials that are monolithic and void
of a “human” scale

l

Using materials that are scarce and not “environmentally friendly”

l

Selecting materials that will require excessive maintenance
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l

Using mirrored or tinted glass

l

Using stone/rock, either real or cultured,
without historical precedence

l

Using metal panels, corrugated metal, fiberglass, metal screening, plastic, or other
non-traditional materials as either new construction or to cover over an existing facade
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Proportion / Scale
Proportion and scale are similar to rhythm in
the overall composition of each building. It is
the proportion and scale of the building that
give a sense of size and is usually a comparison to the height of a human figure. The majority of downtown Clayton buildings seem to
maintain a well-balanced sense of scale. Detailing, ornamentation, texture differences, interchanging of materials, and use of color are
all things that can be incorporated in the overall design of a building to further enhance proportions and scale.
A pleasing proportion and scale will usually aid
in making a building “pedestrian-friendly” and
relate well to the public. Buildings that are conversely more horizontal than vertical in proportion, are much taller than those surrounding
structures, and are void of any detail and rhythm
will not be compatible with the historical context of the existing downtown. Larger scale
projects are typically better suited for the immediate downtown, while smaller scaled designs are more compatible with the residential
character of the structures adjacent to the commercial district.
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Proportion/Scale: Recommended
l

Recognize the existing proportions and
scale in the downtown area

l

Selection and configuration of portions to
promote a pedestrian-friendly scale

l

Maintain the height of new additions and
construction to stay within a 10 percent
range of the mean building height found in
the existing block face

l

Break scale of larger building into “smaller”
units

l

Limit scale and heights of new downtown
structures to four stories without additional
step backs or off-sets for floors above the
fourth level

l

Relate corner sites and buildings on the
ends of a block with the height of the adjacent corners and locations

l

Width of new additions and construction are
encouraged to maintain the streetscape by
extending from lot line to lot line with complete building footprint or incorporate architectural walls or other design features to
complete the extension

l

New construction that spans multiple existing lots should respect the overall width and
incorporate a façade design rhythm that
supports the progression of adjacent structures

l

Renovate or rehabilitate to restore the original scale and proportions found in other
downtown buildings

l

Use scale and detailing to reinforce the
three sections of a façade; base, middle,
and top

l

Use detail and ornamental design accents
to reduce the scale of the building surface

l

Use appropriately sized signage and awnings that are compatible with the scale and
overall streetscape

l

Integrate consistency in reference to and
use of scale and proportions

l

Use proportions to emphasize main features of a building, such as the entrance
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Proportion/Scale: Not Recommended
l

Large expanses of building materials that
is not treated with any detailing, window
patterns, or other devices to reduce the
scale

l

Proportions that overpower and dominate
neighboring buildings

l

Proportions and scale that are not compatible with the adjacent buildings

l

Proportions that are more horizontal as
opposed to vertical

l

Proportions and scales that detract from the
pedestrian scale of the downtown
streetscape

l

Mixing elements that cause a disjointed and
uncomfortable scale

l

Sizing of elements that are over or undersized compared to other adjacent elements

l

Proportions and scale that are not pedestrian-friendly

l

Large building masses that diminish the
individuality of the streetscape

obs landscape architects

II-40

Winstead Wilkinson Architects

Architectural & Design Guidelines					

Clayton Downtown Master Plan

Proportion / Scale Not Recommended

obs landscape architects						
II-41

Winstead Wilkinson Architects

Architectural & Design Guidelines

Clayton Downtown Master Plan

Roofing
Although a few early downtown Clayton structures utilized a sloped roof, the typical roof construction for a commercial structure has been
a flat design. While considered a “flat” roof,
such a roof usually has enough of slope to
allow water to drain to one end. The water is
then collected at that point into either a gutter
with downspouts or into boxed scuppers that
become a downspout. Since building fronts are
usually considered as the public entry and the
rear as service, most roofs have sloped from
front to back with the water discharge on the
back.
A sloped roof is still common and expected on
a single family residential structure. Numerous
examples exist in the downtown Clayton area
of both the simple and more complex roof
forms.
Roofing materials on flat-roofed commercial
structures can range from an asphalt-based
coating to more contemporary single ply membrane system. Residential roof systems typically
utilize fiberglass shingles with a few examples
of a standing seam-type metal roofing.
Roofing on commercial downtown buildings is
encouraged to maintain the low-profile typical
of early to mid twentieth century structures. Typically low profile roof designs are enclosed on
three sides with a flat parapet that includes a
cornice treatment to cap and articulate the
walls. The low side is either left exposed for
exterior roof drainage or also includes a parapet if incorporating internal roof drains.
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Awnings & Canopies
Awnings and canopies serve several functions
and purposes. While providing the obvious
weather protection to the pedestrian, awnings
also provide a shield from direct sun on a storefront display window, as well as providing the
opportunity for signage and identity. Awnings
and canopies are also elements of the storefront and façade and contribute to the scale
and detail of the building itself. Several early
Main Street structures had actual canopies that
extended from the building front out to the street
line, providing cover for the sidewalk and a
hitching spot for a patron’s horse. By the
1920’s, canvas awnings, many with retractable
capabilities, became a fixture on North Carolina main streets, including Clayton. Most awnings were shed-type and later included materials such as standing seam to wood shake
shingles.
Current building codes are very specific about
the types of materials that are permissible. Special consideration should be given to the appropriate size, shape, material, color, and placement of awnings and canopies. Given the
prominence of and repetition of awnings that
can occur along a streetscape, careful consideration should be given to the replacement of
existing awnings or the installation of new ones.
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Awnings/Canopies:
Recommended
l

Repair any existing historical awnings

l

Remove existing fixed awnings if repair or
replacement is needed with a fabric awning

l

Use new fabric awnings with simple shed
profile

l

Awning projections that do not project more
than three feet from the edge of the sidewalk

l

Use awnings that do not appear to be permanent fixtures

l

Use awnings that will allow filtered light to
pass through to the storefront area

l

Use awnings that are open on the underside and do not block any storefront transoms or other historical design features of
the building

l

Use awnings that incorporate signage including custom-stitched, vinyl, or silkscreened

l

Use awnings that are independent from
adjacent structures are not continuous

l

Use awnings that use colors that are
complementary to the building color
scheme and to other adjacent properties

l

Provide for on-going maintenance and
cleaning of awnings

l

Review of awning/canopy proposals by
DDA
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Awnings Recommended
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Awnings/Canopies:
Not Recommended
l

Solid, metal standing seam awnings

l

Wood shake or fiberglass shingle awnings

l

Awnings that are lower than 8 feet from the
sidewalk

l

Awnings that project closer than three feet
from the street curb

l

Awnings that have a “ceiling” on the underside

l

Awnings with shapes that are not historical, such as a gambrel or half-barrel vault

l

Installations that would cover or damage
existing building features

l

Backlight awnings

l

Continuous awnings that span entire
lengths of storefront or bridge multiple
storefronts together

l

Awnings that do not follow the shape of the
top of the opening

l

Neglecting a regularly scheduled cleaning
and maintenance program for awnings
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Awnings Not Recommended
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Signage
There is no doubt that the subject of building
signage is a critical and sensitive issue. The
need for each individual business to have adequate advertisement must be considered while
at the same time preserving the integrity of each
building and the overall streetscape. There is a
wide variety of signage in Downtown Clayton
but is mostly contained on either awnings or
the storefront. Some painted sidewall signage
exists on a few buildings, several of which are
consistent with the time period. Historically, signage appeared on storefront windows, awnings, and within sign bands that were integral
to the architecture of the building.
Most municipalities dictate the amount of signage allowed on a business as a function of
the amount of direct street frontage for the property. In many cases such as a contemporary
strip shopping center development this is controlled and uniform. Within the downtown area
there is the desire to have variety, as has been
the case in the past. These guidelines do not
offer a set standard formula, but do suggest
that common sense and respect for the adjacent buildings guide the actual amount of signage that is appropriate. Signage types, styles,
and locations that are consistent with the historical context of Downtown Clayton should be
the rule.
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Recommended

l

Preservation of signage that is deemed historic and integral to the use and context of
the structure

l

Remove and replace overscale, out of character signage

l

Integrate signage into the overall design
and character of the building

l

Use signage on fabric awnings

l

Use signage that is simple and does not
compete with the building for attention

l

Use suspended, non-obtrusive signage located under awnings

l

Paint or directly apply signage onto the
storefront glass, being sensitive to not occupy large amounts of glass or to conceal
the window

l

Use colors that a compatible and harmonious with the surrounding buildings

l

Investigate history of individual building signage

l

Use projecting signs that do not overpower
or obscure the adjacent buildings or signage

l

Incorporate signage type styles that are
compatible with the historical context of
downtown

l

Allow approximately 50 square feet for
single street frontage and 80 square feet
for corner locations

l

Use signage shapes that are compatible
and complementary to the historical style
and context of surrounding buildings
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l

Incorporate traditional techniques such as
“gold leaf” edges for sign areas

l

Utilize individual letters or “painted” as a
block

l

Lighting of signage that is compatible
with historical context, such as gooseneck exterior lighting

l

Review of signage proposals by DDA
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Not Recommended

l

Neon signage, unless deemed part of a
historical signage unit

l

Backlit signage or moving lights

l

Backlit awnings with signage

l

Billboard-type signage

l

Over-scale lettering

l

Signage that covers existing architectural
details or features

l

Signage that requires the painting of
large areas of existing facades

l

Locations of signage in areas that are not
historically correct

l

Banners

l

Large under-canopy/awning signage

l

Monolithic “box” signs

l

Use of flags, streamers, or other out-ofcharacter elements

l

Signage that extends beyond the storefront below or connects multiple storefronts
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Signage Not Recommended
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Color
The incorporation of color is usually seen as
an improvement to the uniqueness, architectural character, and adds life to the downtown
streetscape. Color can also be a very sensitive
and sometimes controversial topic. Historically
paint has been used to protect wood and other
materials from the negative effects of moisture
and deterioration. Some of the early commercial structures constructed wholly of wood likely
utilized paint mostly for protection, keeping the
color palette simple. Influences from the Victorian period would suggest that the use of color
was more elaborate on some of the larger
Clayton residences.
By the early twentieth century, brick become the
common building material in the downtown
commercial area. The inherent “natural” color
of brick negated the need for painting a majority of the building body. The use of paint and
added color, therefore, became more limited
to the wood windows, doors, and storefronts.
Color could also be found on awnings and
within the business signage.

Early and available paint colors were more limited than today’s almost endless color selections. The paints often were lead-based and
tended to be somewhat of a neutral palette.
Some colors and color combinations are often
associated with a certain time frame and historical era. The reproduction of these schemes
can often be successful in the accurate restoration or maintenance of a building façade.
Many of today’s color possibilities, material
choices, and styles could not have been imagined when the majority of Downtown Clayton
was constructed. It is therefore critical that the
use, location, and selection of color be a very
deliberate and conscious decision. Historical
precedence, surrounding context, and sometimes restraint should all be criteria to consider.
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Color:Recommended
l

Color schemes that express the integral
color of the natural building materials such
as brick and cast stone

l

Color schemes that respect and coordinate
with the colors or adjacent structures

l

Use of color schemes that are historically
appropriate for the age and architectural
style of the building

l

Use of color to accentuate a particular detail or architectural feature

l

Use of color to accent the main pedestrian
entry

l

Building material colors that blend with
other materials found in the downtown.
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Color:Not Recommended
l

Color schemes that do not reflect the historical context of adjacent downtown buildings

l

Use of color to highlight insignificant building features

l

Use of color only for advertising exposure

l

Color schemes that are not coordinated as
a unified palette

l

Use of “neon” type colors

l

Faux paint finishes that imitate natural materials such as marble, stone, wood, or
masonry
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Exterior Lighting
Like the topic of color, exterior lighting on downtown Clayton buildings is an important consideration. Historically the buildings of early twentieth century in downtown Clayton were not
adorned with exterior lighting. Interior lighting
provided for the display of goods and conduction of business and with less emphasis on the
more contemporary “extended” hours of business, the need for lit signage and building fronts
was not important. The addition of lighting to
an existing building or inclusion on new construction should be a complement to the building and the surrounding streetscape as well as
being integrated with the overall building design.
Although downtown Clayton does not appear
to have a large inventory of examples of “period” lighting, there are specific light styles,
types, and general locations for lighting that
could be a positive and contributing to the overall downtown character.
Exterior lighting is encouraged to be designed
and screened to limit the bleed of lighting to
adjacent buildings and sites. The reduction of
horizontal glare is important to maintain a balance in general lighting and to improve night
sky visibility in Clayton.
While lighting is encouraged for the use and
safety of pedestrians and automobiles at building entries, walkways, parking, circulation, and
public areas, lighting is not encouraged for
advertising purposes.
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Modernizing
The need for additional air conditioning, electrical service upgrades, and satellite service
access are just a few of the “modern” updates
that may be necessary in the downtown Clayton
area. Careful consideration should always be
given to the placement of utilities and equipment in order to minimize impact to the character of the building and to protect the safety
and welfare of the general public.
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Modernizing/Updates: Recommended
l

Place utility/service entrances at the rear of
the building

l

Install roof top HVAC units so they are not
visible from the street level

l

Install equipment such as vent stacks, antennas, and satellite dishes on the roof so
that they are not visible from the street level

l

Screen exterior mechanical equipment
when in line of sight of the public

l

Install utility lines underground when possible

l

Install new utilities to avoid damaging or
altering historical integrity of building

l

Investigate methods for installing new updates on interior spaces to preserve historical finishes and details
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Modernizing/Updating:
Not Recommended
l

Installing window air conditioning units that
would cause damage and alterations to an
existing window

l

Placing a window air conditioning unit on
the front, streetside façade

l

Allowing roof-mounted equipment to be visible from the street level

l

Locating exhaust discharges that would
adversely effect the general public

l

Locating rooftop equipment that would
obscure the view from an adjacent building window

l

Locating any new wire service that would
appear on the front façade

l

Locating of exterior equipment that is not
screened from the public view

l

Damaging any building façade material to
install new services

l

Removing significant interior finishes to install new services

l

Installing lowered ceilings under existing
decorative ceilings

l

Installing inappropriate exterior devices that
detract from the building façade
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Infill / New Construction
The development of Downtown Clayton centered around the purchase and subsequent development of individual lots. Whether for commercial or residential purposes, lot acquisitions
occurred commonly on a one-by-one basis.
With no large-scale planned developments
more common in contemporary times, the potential existed for some lots to become developed, leaving other ones open.
Historically, to maximize square footage, most
commercial buildings were built to align with
the public sidewalk property line at the front.
The building sides were built to the edge of the
side property, usually resulting in neighboring
buildings to either share a common party wall
or individual walls that were in full contact with
each other. This created a very strong, consistent streetscape line with the only variable being the depth and coverage of the rear yard.
With few exceptions, buildings in the downtown
Clayton area exemplify this pattern. These consistent lines are critical to the historical urban
context and should be respected on any new
infill construction that may occur on any currently or future vacant parcels.
Although residential lots in downtown do not
maximize coverage of a lot as a commercial
building, there is none the less a typical setback building line, similarity of size and scale,
and compatibility of context that would need to
be considered and respected in any new residential development.
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Infill/New Construction:
Recommended
l

Enforce alignments of new construction
with the line of existing streetscape facades

l

Construct new infill that occupies the full
width of the lot in the downtown to create a
continuous streetscape

l

Follow pattern of existing yard setbacks for
locating new construction in existing residential areas

l

Construct new infill that responds to existing property lines, especially with any
angled corner lot

l

Construct new facades to be consistent
with the planes of adjacent building facades

l

Limit building heights in downtown area to
four stories; additional stories possible with
upper story setbacks

l

Encourage possible mid-block pedestrian
connections to parking

l

New construction on corner lots should
address the corner and utilize the unique
location for entry feature

l

Integrate variety of materials, window openings, projections, and details to create interest and compatibility with adjacent structures

l

Engage pedestrians at the street level and
encourage interaction

l

Create civic/public spaces where possible

l

Incorporate exterior materials that are durable and compatible with the existing historical architecture of downtown
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l

Encourage new construction and infill to
reflect the traditional downtown character
where the street is a collection of mostly
simple building forms from the early-mid
twentieth century

l

New construction should become a good
neighbor to adjacent buildings and create
an interesting and comfortable human environment

l

Encourage mixed use and upper floor residential uses.
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Infill/New Construction:
Not Recommended
l

New construction that does not align with
adjacent buildings

l

Removing existing buildings that will create gaps or voids in existing streetscape

l

Constructing new infill construction that create gaps or voids in existing streetscape

l

Building exterior walls that do not align with
general plane of adjacent buildings

l

Creating infill shapes that are not consistent with surrounding shapes and forms

l

Allowing overhangs or projecting portions
of new construction that exceed any current conditions

l

New construction that does not encourage
pedestrian interaction

l

New construction that is void of sufficient
window openings and entrances

l

Large, unarticulated building planes

l

Incorporating building materials, methods,
and styles that are not compatible with surrounding historical context

l

Creating forms that do not reflect the
simple, three-dimensional character of the
historical downtown

l

Creating new forms that are not integrated
and lack visual unity

l

New construction that does not orient to
and promote street level activity

l

New construction that impedes visual or
functional access to an adjacent existing
structure
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ADA Accessibility / Upgrades
With the enactment of the Americans with Disabilities Act years ago, the entire country began to address accessibility issues for users of
buildings and sites. North Carolina has historically been ahead of the curve and even prior to
adoption of ADA has had codes in place to
ensure that facilities are accessible and usable
by persons with disabilities. Today these codes
have all evolved and the North Carolina State
Building Code has further merged the state
code with the requirements of ADA, ANSI, and
the International Building Code.
Given that most of the original downtown buildings were constructed prior to the development
of any such accessibility requirements, renovations to existing buildings may present some
challenges for building owners and designers
to meet new regulations. In some cases, new
construction projects may have constraints of
the particular site and existing adjoining conditions that will require creative solutions to solve.
Meeting the needs of the general public and
following the building/accessibility code should
always be in the forefront of any project. At the
same time maintaining the historical fabric and
integrity of specific buildings and adjoining sites
is very important. With the complexities of the
various codes and the uniqueness of each case
it is advisable that professional consultation be
included in any alteration or upgrade to existing facilities. Additionally, property owners are
encouraged to evaluate current conditions and
make improvements to accessibility when possible.
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ADA/Accessibility: Recommended
l

Review existing conditions that pertain to
entries and exits for users of the building
and site

l

Investigate possibility of providing dedicated handicap parking nearby

l

Eliminate abrupt changes in a walking surface of more than ½”

l

Review North Carolina State Building Code
Chapter 11, Making Buildings and Facilities Accessible To and Usable By Persons
With Disabilities

l

Change door hardware to handicap accessible, lever-type

l

Provide adequate doorway widths and
clearances

l

Avoid obstructions to the path of travel

l

Verify that mounting heights of any exterior
items such as signs, boxes, lighting, etc…
are within limits specified by accessibility
code

l

Consult with design professionals and
building code officials when planning modifications, renovations, or new construction
in the downtown area

l

Integrate accessibility improvements with
the existing building to complement the historical character of the original structure

obs landscape architects

II-66

Winstead Wilkinson Architects

Architectural & Design Guidelines

Clayton Downtown Master Plan

ADA/Accessibility:
Not Recommended
l

Avoiding making improvements when possible to the accessibility of a building, business, or site

l

Beginning improvements without consultations with design professionals and/or the
building code inspectors

l

Renovation or installations that further compromise the accessibility of the property

l

Accessibility alterations that are not sensitive to the existing historical character of the
building

l

Improvements that remove historical building materials and components

l

Improvements that segregate the users of
the building

obs landscape architects

II-67

Winstead Wilkinson Architects

Clayton Downtown Master Plan

Appendix

Table of Contents / Appendix
A.

Workshop #1
Summary
Adgenda
Meeting Minutes
Current Factors Worksheet
Workshop Discussion
Workshop Sign-Up Sheet

A-2
A-6
A-7
A-8
A-10
A-13

Workshop #2
Summary
Adgenda
Sign-Up Sheet
Planning Board Update
Downtown Development Association Meeting

A-14
A-15
A-16
A-17
A-18

C.

Maintenance Checklist

A-20

D.

Additional Resources

A-25

E.

North Carolina Division of Archives & History
State Historic Preservation Office

A-26

F.

The Secretary of the Interior’s Standards for Rehabilitation

A-29

G.

2010 Workshop materials
Vision Statement
Invitation List
Workshop #1 Adgenda
Workshop # 2 Adgenda
Current Factors Worksheets
Workshop Notes

A-30
A-31
A-32
A-33
A-34
A-39

B.

obs landscape architects

A-1

Winstead Wilkinson Architects

Clayton Downtown Master Plan

Appendix A

Workshop #1
The process conducted, to develop the recommendations of this plan, include the involvement of the community through two workshops. Workshop #1 took place on Saturday,
January 6, 2001, during the day and the second workshop took place on Tuesday February 6, 2001, in the evening.
During the first workshop an inventory of land
uses and observations of downtown Clayton
were presented for consideration by those in
attendance. The participants of the workshop
were then divided into four smaller groups to
identify and discuss issues facing downtown
Clayton. The entire group then reassembled
for further discussion.

Participants in Workshop #1

Issues or factors affecting downtown were
rated by the four smaller groups as to their
positive, neutral, or negative influence on
downtown. The factors evaluated and suggestions made during the discussion were as follows:

ing the discussion that while these structures
should be preserved, there was room for aesthetic improvement and that the opportunity
for adaptive reuse was an exciting prospect.
Appearance of Downtown
The current appearance of downtown was
rated as a neutral influence. While downtown
Clayton was not objectionable, it was felt that
there is a great deal of room for improvement.
More pride needs to be taken by business and
property owners and more trees should be
added to parking areas. It was also suggested
that clean up efforts by the town could be improved

Historic Buildings
Historic buildings were viewed as a positive
influence on downtown. It was suggested dur-

Pedestrian Access
Currently many of the attendees feel the pedestrian access is a neutral attribute of downtown. Many participants felt that crossing the
street, particularly Main Street, was very dangerous. It was noted further that improvements
are needed to address accessibility. Also the
width of the streets, where parking along the
streets is allowed, seem too narrow, especially
when the businesses are receiving deliveries.

Chamber of Commerce
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Workshop #1
New Construction
New construction overall was seen as a positive influence on downtown. One of the main
ideas expressed by the participants was that
new construction be designed to fit within the
existing fabric of the town. It was also stated
that some of the existing buildings should be
rehabilitated to reflect the fabric as well.
Public Open Space
Public open space was viewed by the participants as a nuetral influence on the town. While
the participants agreed that there needed to
be more open space they also expressed concern about too much open space. Business
owners felt open space could make businesses too far apart and create a lack of continuity along Main Street.

Vacant Lot

Parking
The topic of parking was divided into two
separate categories: availibility and location.
Parking availibility was seen as a negative,
while parking location was neutral. Many business owners stated parking along Main Street
is necessary, but that shop owners should not
use these spaces because they are intended

for visitors. Many participants felt more off
street parking was needed; however they felt
using the vacant lots in an unorganized fashion, as the lots are currently being used, was
unacceptable. Business owners explained that
there was a desire to create new organized,
paved parking areas with adequate signage
to direct visitors to those areas.
V acant Lots
The topic of vacant lots was seen by the participants as a negative influence on Clayton.
The participants felt the vacant lots should be
used for something other than current parking. Some suggestions were parks, paved
parking lots, and new construction.

Participants in Workshop #1
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Workshop #1
Population Growth
Population growth was seen as a positive influence on downtown and Clayton as a whole.
Participants agreed that it was positive as long
as it is planned for and helps prevent sprawl.
Train T
racks
Tracks
The topic of the existing train tracks fell between the neutral and negative aspects of the
downtown area. One of the major concerns
expressed by the residents was the safety at
the crossings. Another factor brought up by
the participants was the fact that the area
around and near the tracks often gets weedy
and full of litter. Many would like to see some
sort of landscaping along the railroad right of
way.

Workshop #1 Presentation

Identity
The identity of Clayton was seen as neutral.
Many residents stated that they felt like Clayton
did not really have an identity because it is not
particularly known for a specific item like antiques, art or a farmers market. In fact, many
people who drive the Highway 70 corridor
through Clayton do not know that there is a

downtown area. The business owners identified a definite need for more marketing to promote the downtown area and buisnesses.
Highway 70
The Highway 70 corridor was seen as a neutral influence on downtown Clayton. Many
people commented on the fact that a lot of
people use Highway 70, which makes it have
certain positive attributes. On the other hand,
it was pointed out that the corridor draws business away from downtown and in order to
capitalize on the use of the corridor, more signs
are needed to draw people downtown.
Mix of Land Uses / Services
While there are many services offered in the
downtown area of Clayton, the participants
rated the mix of services as a negative. Suggestions included a desire for more after 5pm
activities, retail and resturants to create more
variety. Even though most participants wanted
more variety, they emphasized that they felt
family owned businesses were very important.

Fayetteville Street
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Workshop #1
Signage
The topic of signage was viewed as negative.
The main problem discussed was the lack of
signage. Business owners and residents alike
wanted more signs to get people to the downtown area from Highway 70, as well as more
signs directing people in downtown. A suggestion was made for the potential installation
of a billboard promoting “historic downtown”.
Safety
While the residents of Clayton feel very positive about the safety in their town, there were
a few concerns brought up. Many people
agreed that crossing the street was very dangerous and suggested more crosswalks be
added increasing visibilility for pedestrian
crossings.

Main Street at Harvest Festival

Town Entries
The lack of a defined entry was seen as a
negative influence on the town. Participants
stated there was a definite need for an entry.
Many people suggested NC 42 and Hwy70
as good locations for the entries.

Civic Buildings
Civic buildings were seen as a neutral influence on downtown Clayton. It was viewed as
positive that the civic buildings were located
in the downtown fabric. However, it was
pointed out that the current amount of civic
space is not adequate enough to meet the
Town’s needs.

Traffic Flow
The traffic flow in downtown Clayton is viewed
as a neutral to negative influence. Many suggestions were made to help out the traffic flow
problem. One was to pave more of First St.,
extending it from Church Street to Lombard
Street. Another idea was to extend Lombard
to First Street creating more access to First
Street.

NCDOT Control of Main St.
NCDOT control of Main Street was viewed on
a whole as negative. It was stated that even
though the street is supposedly managed by
NCDOT, the town still did most of the repair
work and general upkeep. Many residents
would like to have Main Street removed from
DOT control. One question raised was, “Will
DOT reimburse the town for what they will save
by not having to maintain the street?
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January 6, 2001

Town of Clayton
Downtown Improvements Project
Community Workshop #1 / Workshop Agenda
09:30 – 10:00

Background and Introduction
Quotes
Purpose of workshop
Project scope / boundaries / schedule
History
Strategic plan
Work completed to date
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10:00 - 10:15

Goals and Mission Statement

10:15 – 10:45

Group Discussion Activity

10:45 – 11:00

Break

11:00 – 11:30

Group Reports

11:30 – 12:00

Additional Items

12:00 – 12:15

Further Discussion

12:15 – 12:30

Next Step in the Process
Future Meetings
Closing Remarks
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Clayton Downtown Improvement Project
Workshop #1
Minutes

Public Meeting at Clayton Town Hall
1.6.01 @ 9:30 AM
Held By: Brian Starkey, Carl Winstead
Shannon Coleman, & Kimberly Siran
•
•
•
•
•
•
•
•
•

Brian opened the meeting by introducing the design team.
He explained the Town’s mission on building and revitalizing the downtown area.
Brain spoke about the local man, Mr. Talton, who in 1909, 1936, and 1961 wrote a small book describing Clayton and life in the town. He read a few quotes from these books.
Brian spoke of the Clayton Planning Department’s Strategic plan for guiding growth in the town.
Brian discussed the inventory process and the work OBS Landscape Architects and Winstead
Wilkinson Architects have completed to date.
After the scope of the project and the purpose of the workshop were discussed, the group of 33
participants was broken down into 4 groups to participate in a group activity.
Each group was given three separate worksheets and was asked to rate each of the topics found on the
worksheet, as they currently exist in Clayton, as a positive, neutral, or negative aspect of Clayton. (This
took about an hour to complete.)
After the group activity was completed, we posted each team’s results and created a compilation
worksheet.
The meeting adjourned after the discussion, approximately 12:30pm.

Attached you will find a copy of the compilation worksheet as well as the suggestions made during the discussion part of the workshop.

CC: Carl Winstead
If there are any inaccuracies in these minutes please notify Shannon Coleman @ OBS Landscape Architects
within 2 weeks or the contents will be considered accurate.
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Clayton Downtown Improvements Project
Workshop #1 Discussion
Current Factors

Suggestions

•

Historic Buildings

•

Appearance of Town

1) Clean-up needs improvement
2) We should take pride in our businesses.
3) Add more trees to parking areas

•

Pedestrian Access

1) Crossing streets is dangerous

1) Room for Improvement
2) Some buildings are an eye sore
3) Find better use for existing buildings.
4) Definitely preserve them

2) Width of streets is a problem – when
cardoors open while parked along
streets, delivery trucks stop and take up
the lane.

•

New Construction

1) Good, as long as the design fits
the existing fabric of the town
2) Rehab the existing building so they
also fit.

•

Public Openspace

1) Too much openspace causes lack
of continuity along the street.
2) Openspace can cause businesses to be
too far apart.

•

Parking

obs landscape architects

1) Parking on Main St. is necessary
2) Shop owner’s shouldn’t park in front of
the shops.
3) Need Off Street Parking
4) Vacant lots are being used as unorganized parking areas, but there is still not
enough.
5) Identify parking areas with signage
6) Downtown parking should be paved, and
needs additional landscaping – possibly
gazebo or natural area in center.
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•

Population Growth

•

Train Tracks

1) Positive if done correctly
preventing sprawl and planned
for.

1) Safety at crossings
2) Maintain the land around the tracks – it
gets weedy and trashy
3) Additional landscaping – trees – is
needed along the railroad right of way.

•

Identity

1) Need more marketing efforts
2) A lot of people do not know that there is
a downtown.
3) Town doesn’t really have an identity –
i.e. it is not connected to anything
specific like antiques, art, farmers
market)

•

Highway 70

1) A lot of people use it
2) Draws business away from downtown
3) Need better signage to get people to go
downtown rather than staying on 70.

•

Mix of Landuses / Services

1) Need more variety of services
2) Lots of businesses exist but need more
retail, restaurants, and after 5pm activities.
3) Family owned businesses are important

•

Signage

1) Need more to get people
downtown.
2) Need more around the downtown
area.
3) More signs are need along Hwy 70 and
NC 42 to direct people to downtown and
Main St
4) Possibly rent a billboard advertising
Historic Downtown and Main St.

•

Safety

1) Pedestrian vs. Vehicle is bad
2) Crossing street is tough
3) More crosswalks needed

•

Civic Buildings

1) Not Adequate now
2) Good that civic buildings are in downtown and not located far away – on
Hwy. 70

obs landscape architects
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•

NC DOT Control of Main Street

1) Town already pays for most of
the repairs and upkeep
2) Will DOT reimburse the town
what DOT will save by not
having to maintain Main St.?

•

Town Entries

1) Definitely need one
2) When you are on Hwy 70, traveling
West, the signage is good and the merge
off to Main Street is good
3) NC 42 is also heavily traveled and would
make a good entry as well.

•

Traffic Flow

1) Late afternoon is tough
2) Pave more of First street
3) Pave Lombard St. north of Main.
Possibly connect it to the extension of
First St.
4) Improve First St.; complete it from
Church St to Lombard. This would allow
access to some of the vacant land and
allow new construction, while helping
traffic flow

obs landscape architects
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Clayton Downtown Improvement Project
Workshop #1
Sign-Up Sheet
NAME
8203

Steve Biggs
Dr. Jason Stokes
Jessica Coutu
Cheryl McCardle
Rick Koobs
Larry Kristoff
Judy Belvin
R. Belvin
Janet Lowry
Doug McCormac
Ruby Atchison
Warren Atchison
Alex Atchison
Ann Whitley
Ron Gurganus
Bob Ahlert
John Lipscomb
Jodi Sager
Rev. Bill Beyer
Mark White
Paul Parker
Edwina Oliver
Barry Woodard
James Lipscomb
Thad Arunt
Butch Lawter
Matthew Ansley

obs landscape architects

ADDRESS
P.O. Box 879
716 Kershaw Lane
P.O. Box 879
101 W. First Street
80 Austin Pond Rd
P.O. Box 495
P.O. Box 746
(see above)
101 W. First Street
320 Crescent Dr.
304 S. Lombard St.
(see above)
312 S. Lombard St.
613 Candlewood Dr.
2017 Deer Trail
105 Cherry Laurel
P.O. Box 451
105 S. Lombard St.
124 Falmouth Ct.
104 Michael Way
P. O. Box 1142
105 Edgewater Dr.

A-13

PHONE
550359-9789
553-5002
359-1354
550-2694
553-1212
553-7188
553-2486
553-6254
550-2910
550-2062
359-6058
553-2209
550-0845
553-3660
550-0174
553-4784
553-6627
553-4787
553-6515
422-4847
422-4704
553-3945
553-4466
833-2350
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Workshop #2

Workshop #2 Presentation

Workshop #2 was a presentation of conceptual ideas fromed from the comments
received at the first workshop. Plans were
presented which illustrated the following:
z
z
z
z
z
z
z
z
z
z

Land Issues
Development Opportunities
Pedestrian Connections
Existing / Future Parking Areas
Primary Vehicle Routes
Future Community / Openspace
Street Improvements
Street Closures at the Railroad
Identity / Entry Improvements
Structures which are contributing

Following the presentations those in attendance were asked to respond and offer
input on the conceptual plans.
In general terms the group was in agreement with the direction identified by the
conceptual ideas.

Clayton Oil Mills Building

obs landscape architects
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February 6, 2001

Town of Clayton
Downtown Improvements Project
Community Workshop #2 / Workshop Agenda
7:00 - 7:15

Review of Workshop #1
Purpose of workshop
Issues / Factors
Questions

7:15 – 7:45

Further Analysis and Opportunities
Entries
Connections to rest of Clayton
Contributing buildings
Non contributing buildings and land uses
Land use
Open space
Questions

7:45 – 8:00

General Development Concept
Opportunities for improvement / development
Defining and improving parking areas
Streetscape design
Intersection improvements
Pedestrian connections
Land uses
Questions

8:00 – 8:30

Architectural Guidelines
Questions

8:30 – 8:45

Next Step in Process

8:45 – 9:00

Summary / Closing Thoughts / Further Questions
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A-15

Winstead Wilkinson Architects

Clayton Downtown Master Plan

Appendix B

Clayton Downtown Improvement Project
Workshop #2
Sign-Up Sheet
NAME

PHONE

ATTENDANCE @
WORKSHOP #1
YES / NO

Doug McCormac
Dr. Jason Stokes
Jessica Coutu
Cheryl McCardle
Larry Kristoff
Bob Ahlert
Kimberly Mack

553-6254
359-9789
553-5002
359-1354
553-1212
550-0845
553-3710

YES
YES
YES
YES
YES
YES
NO

Jerry Thornton
Susan LaPresti
Amy Whitley
Jodi Sager
Joyce Blackly
Elton Pittman
Joe Bunn
Lyn Austin
Jesse Austin
Joan Harding
Richard Crowder
Mary Woodard
Barry Woodard
James Lipscomb
John Barbour
Joyce Barbour
Butch Lawter
Philip Edwards

553-2323
550-2600
553-5002
550-0174
553-6813
553-6244
553-6244
553-4439

NO
NO
YES
YES
NO
YES
NO
NO

359-2075
553-6224
553-7549
422-4847
422-4704
553-7521
553-6523
553-4466
553-8757

NO
NO
NO
YES
YES
NO
NO
YES
NO

402 Stonebrook Dr.
Clayton, NC 27520
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February 26, 2001

Town of Clayton
Downtown Improvements Project
Planning Board Update
Workshop #1

Saturday, January 6th

With Downtown Development Association, community members, downtown merchants, town staff and
elected officials we:

Identified the scope and goals of the study
Presented an inventory of downtown land uses
Conducted sessions to gain input regarding issues and concerns
Prioritized issues
Workshop #2

Tuesday, February 6th

Based on the first workshop and the issues raised, we continued with our analysis of downtown and
presented conceptual ideas being considered.
These included:
Development opportunities
Pedestrian orientation
Community space
Realigning Second Street at Main Street
Architectural design issues
Current Activities
Proceeding with the conceptual ideas, refining them and preparing drawings to illustate these ideas in a
realistic format.
Authoring design guidelines
Next Steps
Council update

3.5.01

Present Draft Master Plan and Report
DDA Meeting
Planning Board
Town Council
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March 20, 2001

Town of Clayton
Downtown Improvements Project
Progress Memorandum
Downtown Development Association Meeting

Presentation of Concept Sketches
Common to the philosophy of our current approach and the recommendations illustrated in the
concept sketches are the following goals:
Identify and portray opportunities for new development
Improve pedestrian orientation of Main Street
Identify and define parking areas
Create a community space
Establish a sense of entry at key approaches to downtown

Development Opportunities
Opportunities for new buildings are present along Main Street and Second Street with the
removal of incompatible and noncontributing buildings as well as currently vacant lots.
From Church Street to past Lombard Street is defined as the center of downtown. It is felt
that in this area building heights could go as high as 4 stories and be compatible.
While there should be consistency with regard to the distance from buildings to street new
buildings could be set back slightly to allow for wider sidewalks and outdoor dining.
While opportunities along Main Street should serve primarily retail, office, and commercial space, opportunities along Second Street could accommodate residential land use

Pedestrian Orientation
Pedestrian orientation is improved by confining on street parking to one side along Main
Street and the creation of pedestrian corners at street intersection.
By taking control of Main Street from NCDOT the incorporation of special paving can be
utilized to draw further attention to the pedestrian.
Pedestrian connections between new buildings from parking areas to Main Street are key
components.

Community Space

The most significant opportunity for a community space is provided by the property
across Main Street from the drugstore. Currently used as a parking area half of this
property would enable the creation of a central community space while continuing to

obs landscape architects
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provide parking in the short term. In the long term it is suggested that a building
could be constructed between the community space and the railroad. This future
building should serve some community purpose such as an open market or transit
stop.
Parking Areas
Unfortunately the dimensions of Main Street will not allow the introduction of angled parking
spaces and continued traffic flow in both directions. To provide some parking on Main Street
while improving the pedestrian nature parallel parking is limited to one side.
The concepts illustrate the development of parking areas behind the buildings fronting on
Main Street.
Barbour Street is maintained as a one way street. However, the street width is narrowed.
Parking areas connect with the street with exit only driveways.

Entries
A major entry from US 70 is defined at the intersection of Main Street and a realigned Second
Street. The realignment serves to improve the safety of this intersection while creating the
space for the development of an entry feature.
In combination with the historic house, a sequence of walls and plantings create a sense of
entry at this intersection. The plantings continue between the street and the railroad continue
the sequence towards downtown

Current Activities
Continuation of conceptual ideas, refining them and preparing drawings to illustate these ideas in a
realistic format.
Authoring design guidelines
Next Steps
Planning Board update

3.26

Town Council update

4.2

Present final Master Plan

obs landscape architects
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Maintenance Checklist
Buildings are under constant exposure to the
elements of nature and public use. It is therefore important that building owners and tenants take an active role in observing the conditions that are effecting the physical property and participate in an on-going maintenance program to insure the longevity of each
building. Most structures are able to withstand some neglect, but the deterioration rate
that can occur increases dramatically with
time.
The following checklist is meant to be a beginning point to assist property owners and
tenants in the evaluation of their property, to
identify any maintenance issues, and then to
develop an action plan. At the very least the
items on this checklist should be investigated
every six months.

obs landscape architects
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A. ROOF
Identify roof type: flat
Identify roof material:

sloped

metal

built-up w/gravel

Water standing or ponding on roof areas:
Evidence of past water ponding: yes

yes

no

no

no

Any blistering or “bubbles” in roof material:
Skylight present: yes

single-ply membrane

yes

no

Water leaks at skylights:

yes

Parapet flashing and cap conditions:

ok

Vent pipe flashing conditions:

need repair/recaulking

ok

need repair/recaulking

Flashing conditions /rooftop mechanical equipment:
Chimney covers in place: yes

no

ok

needs repair/recaulking

no

Note: Limit amount of walking on roof areas as this can cause damage to the roof
resulting in water leaks.

B. GUTTERS AND DOWNSPOUTS
Existing gutters:

yes

no

Clean and clear of any material:
Joints in gutter watertight:

yes

yes

Existing downspouts: yes

Joints in downspouts watertight:

obs landscape architects
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no

Downspouts open and cleaned:

Existing scuppers: yes

no

yes
yes

no
no

no
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Scuppers clean and clear of any material:

yes

no

Any rusting of gutters, downspouts, or scuppers:

yes

no

Signs of water on building exterior walls adjacent downspouts:

yes

no

Caution: Water is one of the single most destructive forces that can act on a building. Careful
attention must be paid to ensure no roof leaks, and that water is being properly carried away form
the building with gutters and downspouts that are clean. Water infiltration into a structure can result
in damages that increase exponentially with time if left unattended.

C. EXTERIOR WALLS
Exterior wall material types:

brick

Exterior cracks visible: yes

no

stone

Previously repaired cracks: yes

no

Exterior wall surface clean: yes

no

Loose, broken, or missing brick:

yes

Condition of mortar joints:

concrete

stucco

wood

metal

Condition: _____________

no

acceptable

need repointing

Existing exterior wall surface painted: yes

no

Condition: _______________

Note: The cleaning, repairing, and repointing of masonry surfaces is a specialized
process and should never involve high pressure water (power washing) or sandblasting. Cleaning
should be chemical and with low pressure water. Repointing of mortar should begin with an analysis
of the existing mortar with new mortar matching the color, joint type, texture, and most importantly,
the strength.

D. WINDOWS AND DOORS
Original windows:
Original doors:

Replacement windows:
Replacement doors:

Existing windows operable: yes
obs landscape architects
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Window material: wood
Finish: painted

clad

Broken panes: yes

vinyl

aluminum

natural metal

no

Operable hardware: yes

no

Wood areas fully covered with paint: yes

no

Visible damaged or deteriorated wood: yes

no

Window sill material: wood

stone

masonry

Exterior jambs/heads/sills properly caulked: yes
Exterior sill condition:

acceptable

no

need of repainting/repair

Visible signs of interior water intrusion around windows:
Existing door material: wood
Broken glass: yes

metal

metal

yes

no

aluminum

no

Existing door hardware operational: yes

no

Existing doors properly weather-stripped: yes
Wood areas fully covered with paint: yes
Thresholds in place: yes

no

no

no

E. STRUCTURE
New interior wall cracks: yes

no

Visible change in existing wall cracks: yes
Noticeable changes in floor levels: yes

no
no

Any active water damage to roof structure: yes

obs landscape architects
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Any wood structure in contact with soil: yes
Recent termite protection: yes

no

no

Vapor barrier installed over any crawl space areas: yes

no

F. SYSTEMS
System type: gas

oil

Air conditioning: yes

electric
no

Service contract current for mechanical systems:
Filters changed: yes

no

Any additional electrical loads added: yes

obs landscape architects
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Air returns unobstructed: yes

Any plumbing leaks: yes

yes

no

no
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Additional Resources
North Carolina Department of Insurance
Engineering and Building Code
410 N. Boylan Avenue
Raleigh, NC 27603
(919) 733-3901

Town of Clayton
Director of Planning
P.O. Box 879
Clayton, NC 27520
Clayton Downtown Development Assoc.
c/o Town of Clayton
P.O. Box 879
Clayton, NC 27520
Mr. Barry Woodard -Current President

North Carolina State University
College of Design Library
Brooks Hall
North Carolina State University
Raleigh, NC 27695
(919) 515-2207

Town of Clayton Building Inspections
P.O. Box 879

Clayton, NC 27520
Phone (919) 553-1545
Fax (919) 553-1541
Mr. Dan Schwoeble

National Trust for Historic Preservation
1785 Massachusetts Avenue, NW
Washington, DC 20036
(202) 673-4000

United States Department of the Interior
National Park Service
Preservation Assistance Division
PO Box 37127
Washington, DC 20013-7127
(202) 343-9578

National Trust for Historic Preservation
Southern Regional Office
456 King Street
Charleston, SC 29403
(803) 722-8852
Mr. John Hildreath

United States Department of the Interior
National Park Service
Southeast Regional Office
75 Spring Street SW
Atlanta, GA 303003
(404) 331-4998

North Carolina Main Street Program
1307 Glenwood Avenue
Suite 250
Raleigh, NC 27605
(919) 733-2850
Mr. Rodney Swink

North Carolina Department of Cultural Resources
North Carolina Archives and History
State Historic Preservation Office
515 N. Blount Street
Raleigh, NC 27605
(919) 733-6547

North Carolina Downtown Development
Association
P.O. Box 340
Lexington, NC 27293-0340
Phone: (336) 249-0383
Email: uptownlex@lexconinc.net
Ms. Liz Parham
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North Carolina Division of Archives and History
State Historic Preservation Office
Federal Preservation Tax Credits for Historic Building
What is the Federal Historic Preservation Tax Credit?
An incentive to taxpayers who contribute to the preservation of historic buildings by rehabilitating
them.
Provides a dollar-for-dollar reduction of federal income tax owed equal to 20 percent of the cost of
rehabilitating “certified historic structures.”
Project must go through the three-part “Historic Preservation Certification Application” process at
the state and federal levels - the State Historic Preservation Office and the National Park Service.
Who may apply for the tax credit?
Owners of potential “certified historic structures.”
Lessees of potential “certified historic structures” with a lease term of 27.5 years of residential
property and 39 years for nonresidential property.
What buildings are eligible?
Buildings listed individually in the National Register of Historic Places or potentially eligible to be
listed. Buildings not listed are required to be listed as part of the final certification.
Buildings located in a “registered historic district” or a potentially eligible district that contribute to
the significance of the district. Districts not listed are required to be listed as part of the final certification.
Must be a “certified historic structure” as determined by the National Park Service through the
“Historic Preservation Certification Application Part 1 - Evaluation of Significance.”
Must be used in a trade or business or held for the production of income for either rental residential
or nonresidential purposes.
What rehabilitations qualify?
Must be substantially rehabilitated - expenditures must exceed the greater, the “adjusted basis of the
building or $5,000, within 24 months or 60 months for phased projects.

obs landscape architects

A-26

Winstead Wilkinson Architects

Clayton Downtown Master Plan

Appendix E

Rehabilitation must be consistent with the historic character of the building and where applicable,
with the district in which the building is located as determined by the National Park Service through
the “Historic Preservation Certification Application Part 2 - Description of Rehabilitation.”
Must meet the Secretary of the Interior’s “Standards for Rehabilitation.”
What rehabilitation expenditures qualify?
Expenditures incurred in connection with the rehabilitation of a “certified historic structure” that are
properly chargeable to a capital account.
Includes: rehabilitation cost; construction interest and taxes; architectural and engineering fees; legal
and professional fees; developer’s fees; and general and administrative cost.
Does not include: acquisition cost; enlargement cost; acquisition interest and taxes; realtor’s fees;
paving and landscaping cost; sales and marketing costs; or new building construction cost.
When can a taxpayer claim the credit?
Generally, for the taxable year in which the rehabilitated building is placed in the service. If all of the
credit cannot be used, the excess can be carried back three years and then forward 15 years.
For phased projects, before completion for the entire project on the basis of “qualified progress
expenditures” if construction is planned for two or more years.
Must be a “certified rehabilitation” as determined by the National Park Service through the “Historic
Preservation Certification Application - Request for Certification of Completed Work” - a copy of
this certified application must be filed with the tax return claiming the tax credit.
When are the tax credits subject to recapture?
None if a qualified rehabilitated building is held by the taxpayer for longer than five years after the
building is placed in service.
One hundred percent is recaptured if the owner dispose of the property within one year and the
amount of such recapture is reduced by 20 percent for each full year that elapses thereafter.
What are the fees for processing rehabilitation certification requests?
The National Park Service’s fee for review of rehabilitation projects ranges from $500 to $2,500 for
projects with rehabilitation construction costs ranging from $20,000 to $1,000,000 plus.
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What is the 10 percent federal rehabilitation tax credit?
Available for non-historic buildings built before 1936 used for nonresidential purposes. No “Historic Preservation Certification Application” required.
How does the State of North Carolina Historic Preservation Tax Credit work?
Effective for taxable years beginning on or after January 1, 1994, taxpayers who receive the 20%
Federal Historic Preservation Tax Credit will also qualify for an additional 5% tax credit from the
State of North Carolina.
This information sheet describes the Federal Historic Preservation Tax Credit program in very general terms
only. Taxpayers should consult an accountant, tax attorney, or other professional tax advisor, legal counsel,
or the Internal Revenue Service for help in determining the tax and other financial implications of any matter
discussed here. For further information regarding the National Park Service regulations governing the
procedures for obtaining historic preservation certifications, contact Tim E. Simmons, AIA, Preservation Tax
Credit Coordinator, Restoration Branch, State Historic Preservation Office, North Carolina Division of
Archives and History, 109 Jones Street. Raleigh, North Carolina 27601-2807; 919-733-6547.
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The Secretary of the
Interior’s Standards for Rehabilitation
The following Standards are to be applied to specific rehabilitation projects in a reasonable
manner, taking into consideration economic and technical feasibility.
1. A property shall be used for its historic purpose or be placed in a new sue that requires minimal changes
to the defining characteristics on the building and its site and environment.
2. The historic character of a property shall be retained and preserved. The removal of historic materials
or alterations of features and spaces that characterize a property shall be avoided.
3. Each property shall be recognized as a physical record of its time, place, and use. Changes that
create a false sense of historical development, such as adding conjectural features or architectural
elements from other buildings, shall not be undertaken.
4. Most properties change over time; these changes that have acquired historical significance in their own
right shall be retained and preserved.
5. Distinctive features, finishes, and construction techniques or examples of craftsmanship that characterize
a historic property shall be preserved.
6. Deteriorated historic features shall be repaired rather than replaced. Where the severity of deterioration
requires replacement of a distinctive feature, the new feature shall match the old in design, color, texture,
and other visual qualities and, where possible, materials. Replacement of missing features shall be
substantiated by documentary, physical, or pictorial evidence.
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Town of Clayton
Downtown Master Plan Update
Workshop #1
May 20, 2010
AGENDA
10:00 – 10:15

Background & Introductions
Purpose of Workshop
Tools
-

DDA Plan of Work 2010 - 2012
Historic District
Parking Needs Assessment & Inventory
Vision Statement
NC Main Street Resource Team Report

10:15 – 11:00

Group Discussion Activity

11:00 – 11:15

Break & Bring Lunch to Table

11:15

Share Activity Results

11:30

Review Master Plan Illustrations
- Identify issues
- Discuss potential solutions

12:50

Next Steps
Future Meetings
Closing Remarks
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Town of Clayton
Downtown Master Plan Update
Workshop #2
June 3, 2010
AGENDA
6:00 – 6:15

Background & Introductions
Purpose of Workshop
Tools
-

DDA Plan of Work 2010 - 2012
Historic District
Parking Needs Assessment & Inventory
Vision Statement
NC Main Street Resource Team Report

6:15 – 6:30

Group Discussion Activity

6:30

Share Activity Results

6:45

Review Master Plan Illustrations
- Identify issues
- Discuss potential solutions

8:15

Next Steps
Closing Remarks
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Downtown Master Plan Update
Workshop # 2
Please rate each of the topics below, as they currently exist in Clayton, as a
positive, neutral or negative aspect of downtown Clayton.
CURRENT FACTORS

POSITIVE

NEUTRAL

NEGATIVE

Historic Buildings
______________________________________________________________
______________________________________________________________
______________________________________________________________

Appearance of Town
______________________________________________________________
______________________________________________________________
______________________________________________________________

Pedestrian Access
______________________________________________________________
______________________________________________________________
______________________________________________________________

New Construction
______________________________________________________________
______________________________________________________________
______________________________________________________________
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Public Open Space
______________________________________________________________
______________________________________________________________
______________________________________________________________

Parking Availability
______________________________________________________________
______________________________________________________________
______________________________________________________________

Parking Location
______________________________________________________________
______________________________________________________________
______________________________________________________________

Vacant Lots
______________________________________________________________
______________________________________________________________
______________________________________________________________

Population Growth
______________________________________________________________
______________________________________________________________
______________________________________________________________
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Train Tracks
______________________________________________________________
______________________________________________________________
______________________________________________________________

Identity
______________________________________________________________
______________________________________________________________
______________________________________________________________

Highway 70
______________________________________________________________
______________________________________________________________
______________________________________________________________

Mix of Land Uses/Services
______________________________________________________________
______________________________________________________________
______________________________________________________________

Signage
______________________________________________________________
______________________________________________________________
______________________________________________________________
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Safety (Day)
______________________________________________________________
______________________________________________________________
______________________________________________________________

Safety (Night)
______________________________________________________________
______________________________________________________________
______________________________________________________________

Civic Buildings
______________________________________________________________
______________________________________________________________

NCDOT Control of Main St
______________________________________________________________
______________________________________________________________
______________________________________________________________

Town Entries (Gateways)
______________________________________________________________
______________________________________________________________
______________________________________________________________

Traffic Flow
______________________________________________________________
______________________________________________________________
obs landscape architects
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A Small Area Plan is a tool used to guide the development of a
specific area. Areas appropriate for Small Area Plans are typiLike many towns in the greater Raleigh-Durham metropolitan

cally around a major intersection or a growing travel corridor.

area, the Town of Clayton is experiencing a great deal of

The Plan explains development concepts that act as a guide as

growth. People are moving to Clayton both for their first resi-

the area incorporates new uses and gains residential density.

dence in North Carolina as well as from other parts of the
country. With its proximity to jobs and travel corridors, small
town setting adjacent to all the conveniences of Raleigh, and
high quality of life, that growth is not expected to stop. This
growth is necessary to the ongoing vitality of the Town of
Clayton and with planning and guidance it can be a good thing
for everyone.

An essential component to a successful and well-balanced plan
is the incorporation of residential use. This land use provides
the necessary support and cohesion to sustain the viability of
the commercial, retail, office, and institutional uses of the

Highway 70 Bypass/ Highway 42 Interchange
Under Construction

plan. Beyond the intrinsic factor, residential use in the plan
encourages pedestrian travel and reduces the need for vehicular
traffic. This creates a desirable community environment and a
sense of place.
A great deal of this new growth is anticipated to be concentrated around the Highway 42 West and future Highway 70
Bypass intersection. This plan contemplates a new growth
corridor of 520 acres around the intersection of those highways. Another major growth stimulator of this area is the
opening of a new regional hospital facility.

The Johnston

County Memorial Hospital facility on highway 42 will be an
anchor and draw large scale institutional, commercial, and
mixed-use development along the corridor . These two factors

Johnston County Memorial Hospital Illustrative

make this location a key destination for large retailers, all levels of eating establishments, housing at various densities, and

Some factors that are addressed by these types of plans can

ancillary medical office space. With all these uses comes the

include streetscape design, architectural guidelines, environ-

opportunity for hundreds of jobs. These workers will want the

mental preservation, land use, and pedestrian opportunity.

chance to live close to their place of employment and utilize

Small Area Plans also set forth the types of land uses that are

services in the same community. These triggers mean that the

appropriate for the subject area. The suggestions and elements

Town of Clayton will likely see several requests for develop-

that are encouraged by an adopted Small Area Plan are only the

ment in a short time frame. This document is a small area plan

first step. They must be implemented by the governing juris-

that provides a vision for the responsible and well-planned de-

diction with specific ordinances and development require-

velopment of this area. Planning for this growth will result in

ments. The vision that is set forth in a Small Area Plan is the

another high-quality community for Clayton.

foundation for well-planned development in the future.

The study area for this plan begins adjacent to and just west of

The result is a highly congested strip of commercial develop-

the Highway 70 Bypass interchange with Highway 42 and ex-

ment along Highway 42 with no connectivity between uses, no

tends along Highway 42 to its intersection with Amelia Church

aesthetic consideration, and no sense of community or place.

Road. Currently the area within the plan boundary is relatively
rural. The predominant uses are agricultural and low density
residential. One large lot subdivision is proposed on the eastern boundary just north of Highway 42. The remainder of the
homes are individually built with access directly onto the main
roads. Open farm fields make up the balance of the property.

Planning officials for the Town of Clayton want to prevent that
from happening to the Highway 42 West and 70 Bypass interchange. This plan will guide property owners and developers
to build this area in a fashion that minimizes congestion on
Highway 42, emphasizes walkability, and values aesthetic design principals.

The result will be an actual community where

Plans are in place for phased development of a large scale

people want to live, work, and play instead of just drive

medical facility to be developed by Johnston County Memorial

through on the way home.

Hospital. It will be located on the north side of Highway 42
roughly in the center of this plan area. The Highway 70 By-

The process to develop the JCMH / 42 West Small Area Plan

pass is nearing completion and is set to open ahead of schedule.

began in May of 2007. Town officials enlisted the help of

As the hospital and bypass continue to move towards comple-

Elam, Todd, d’Ambrosi, an urban design consulting firm, to

tion, the growth pressure will intensify.

study the area, gain input from residents, and ultimately create
the small area plan. A kick-off meeting was held at the Clayton Town Hall Complex on June 19, 2007. All property owners within the study area were notified of the meeting and invited to attend. This meeting was primarily to introduce the
plan area to property owners, explain the need for a small area
plan in this location, and explain what a small area plan should
accomplish. This meeting also provided the opportunity to
hear initial input from the property owners about the history of
this area and what they would like to see develop in the future.
Armed with this new knowledge, ETd began to craft the elements of the plan. As the form began to take shape, Town officials were invited to review the draft plan and make comments.
The changes and revisions were incorporated and on August

Interstate 40 and Highway 42 interchange

16, 2007 property owners were again invited to a meeting at
The Interstate 40 and Highway 42 interchange is a location that
has experienced similar heavy growth pressure.

This is a

highly visible and well-traveled interchange. That alone made
it a prime location for fast food establishments, other restaurants, and large scale retailers; many of the same type of uses
that will be attracted to the Highway 42 and 70 Bypass interchange area. In this case, developers came in without a plan in
place and each parcel developed individually without consideration to the area as a whole. Sites were allowed to develop
piecemeal as each user brought their individual plan to the
table.

the Town Hall Complex to review the draft plan. At this meeting, the citizens were able to hear about the elements and concepts emphasized in the plan. Furthermore, ETd created a layout plan to illustrate the land use goals. The meeting provided
valuable feedback from the property owners to ETd and gave
the property owners a chance to see what this area could become with careful planning.

ETd researched the Triangle area for hospital facilities of a
similar size to JCMH and noted what development densities are
around those examples. Based on that, ETd created a plan
which has comparable land uses and intensities. The JCMH /
42 West Small Area Plan creates the opportunity for single
family homes, townhomes, and multifamily buildings to coexist with the hospital, medical offices, restaurants, and large
scale retailers. The area could ultimately be home to 1,711,289
square feet of non-residential development (including the hospital) and 1,598 residential units. The overarching theme for

Potential neighborhood water feature

this whole area and all of its uses is a mixed use development

Pedestrian Connectivity- Walkability is vital to a true mixed

emphasizing traditional community design principles.

use community and to the overall vitality of that community.
In order for people to walk instead of always driving to their

Plan Elements
Streets and Streetscape- Perhaps the most defining quality of a
community or neighborhood is the streetscape. This is what a
person sees as they drive or walk through a community. A well
executed streetscape will invite pedestrian activity along the
road, encourage outdoor dining, act as a traffic calming device,
and add to overall value and visual quality of an area. In order
for a street system to enhance non-vehicular activity and connect the publicly owned areas to the privately owned homes or
businesses, it is imperative to pay attention to street design and
balance pedestrian, vehicular, and bicycle needs. This plan
does so by calling for sidewalks on both sides of every street,
extra wide sidewalks in some areas such as the Village Center,
well marked street crossings placed in safe crossing locations,

destinations, well defined and accessible pedestrian routes must
be available. While the sidewalks along each street generally
provide these routes, this plan proposes additional pedestrian
connections to create a more useable system. Greenways span
the majority of the plan area linking pedestrians between their
homes and the parks. Multiple walking options provide the
choice to a pedestrian to take an urban route or to stay in a
greener environment. Building greenways and pedestrian corridors will be a requirement of each development. Each developer will be responsible for their section of greenway or sidewalk in order to ensure this pedestrian system is actually put in
place. There are future plans for a pedestrian overpass which
may be funded jointly by the Town of Clayton and the North
Carolina Department of Transportation (NCDOT).

street trees provided to soften the man-made environment and
offer shade, on-street parking, lighting for both the street and
the pedestrian walkways, street furnishing such as benches,
planters, and waste receptacles, and underground utility lines to
mitigate a cluttered appearance.
Compact Design- A community like the one this plan aims to
create requires a smooth transition between uses. This transition is important not just visually, but physically. The likelihood that people will walk or bike between destinations is
greatly increased when an area utilizes compact design.
Potential neighborhood streetscape.

Surface Waters- Based on the intensity of development and the
new Phase II stormwater and water quality requirements from
the Department of Environment and Natural Resources, adequate stormwater management and water quality systems must
be utilized throughout the development. Multiple lakes and
ponds already exist throughout the study area and will be protected through buffering and stormwater runoff controls. The
preservation of these waters will preserve the environmental
significance and help to manage stormwater. Additional stormwater and water quality devices will have to be constructed to
manage the additional impervious surface for the area. In some

Farmland located along Highway 42

places, these facilities can be constructed as an amenity to the
community through the use of fountains and landscaping.

It is important to note that a Small Area Plan is a fluid document intended to be visionary in nature and act as a guiding
tool. The visual illustration included with this plan is just one
representation of the concepts specified in this plan and how
they could manifest at build-out. Placement and size of certain
elements can be changed as needed depending on environmental constraints and market conditions. What is critical is
that the main components of the plan stay in place. These elements include:
the Village Center,

Area adjacent to the Johnston County Memorial
Hospital Site

the placement of the “big box” retailers,
the scale, balance, and intensity of the residential and nonresidential projections,
access points along Highway 42,
the greenway and pedestrian system,
open space and water quality protection
design concepts.
These elements make up the integrity of the plan and are vital
to its success.

Stakeholders meeting at Clayton Town Hall
Complex to review draft plan.

Building Orientation- The location of buildings helps to define

Ample Parking- Even in the most walkable communities, park-

a streetscape and can encourage non-vehicular activity. This

ing is critical. It should be easy for a person who does not live

plan suggests that buildings which front main roads be pulled

in the community to come to this area and utilize the services

up to that road with only one bay of parking between the front

and amenities. Insufficient parking leads to traffic congestion,

building elevation and the sidewalk. In some areas, such as

unnecessary vehicle trips, and frustration to the driving public.

intersections, it is appropriate for buildings to be completely

This plan provides its area with adequate parking opportunities

pulled up to the road with all the parking in the rear or to the

through both on-street and off-street parking.

side. This development pattern is styled in a similar fashion to
a downtown main street. The idea is to create a street front

Open Space- Small parks, hardscaped plazas, and expansive

building façade corridor. Buildings along the main road should

greenways are spread throughout the plan area. These green

have an entrance fronting the road so that patrons may enter

spaces help to soften such intense development and create a

from the sidewalk. Furthermore, even though the parking is in

well rounded community instead of just a destination shopping

the back and many customers will enter from the parking lot,

center. Site development plans should encourage and incorpo-

the façade of the building that faces the main road must be de-

rate the open space concepts identified in this plan with each

signed as the front. It is acceptable to have additional en-

plan submitted to the Town of Clayton. Open space not only

trances on the parking lot side of a building.

enhances the visual appeal of a community but it provides a
place for residents and employees to congregate and recreate.
Furthermore, open space helps to develop an environmentally
sensitive design and provides for transition between land uses.

The JCMH / 42 West Small Area Plan is only the first part to

Parking lot vegetation helps to break up large paved surfaces,

achieving the vibrant community that is envisioned. To carry

decreases impervious surface, and offers shade to patrons.

this plan to its ultimate potential, regulatory measures are

Standard plantings within a streetscape enhance the visual as-

needed. This plan acts as a visioning guide but it takes ordi-

pect of this area immensely and provides another unifying fac-

nances to enforce the principles it is based upon. The Town of

tor for the community.

Clayton will need to amend their development code to include
the following components for this area.

Transportation Access Plan- The access points on Highway 42 are a critical element of this small area plan. Too many
access points will create unsafe congestion on the roads. Too

Architectural Guidelines- High quality buildings are neces-

few access points will decrease connectivity and accessibility

sary to create the type of community envisioned by this plan.

to the area. The Town of Clayton and the North Carolina De-

A list of architectural guidelines will help to guide building

partment of Transportation will need to collaborate to manage

appearance without mandating a specific look or style. Guide-

the number and location of access points along Highway 42 to

lines may include a list of options to address elements such as

ensure pedestrian and vehicular safety. The access plan should

entrance orientation, massing, height, materials, or façade treat-

also address the visual standards of the access points. Special

ments. These standards should not require that every building

pavers or pavement markings will be necessary to safely iden-

look the same and be made of the same materials. Individual-

tify appropriate crossing locations for pedestrians.

ity and personal touches are just as important to a vital street-

Public Utilities- Based on the intensity of uses proposed in

scape as quality. These standards should suggest multiple op-

this plan, future development will require public water and

tions in order for each builder to achieve the level of design

sewer. The Town of Clayton will need to plan for the infra-

that this small area plan sets forth.

structure in this area. This vision cannot be achieved without a

Master Sign Criteria- Communities with a sense of place
need a unified and controlled approach to signage. Standards

comprehensive utility plan.
Design Guidelines– An approved set of design guidelines

governing signage for this area should include requirements for

outlining site development standards for properties located

location of signs and the appearance of the signs. Size and

within this small area plan can be obtained from the Town of

height regulations are critical to maintaining a high visual qual-

Clayton Planning Department.

ity for the streetscape. Providing consistent color options can
also help to create a subtle unifying factor among several storefronts. Each development plan submitted to the Town of
Clayton should provide a uniform sign plan for review by the
Town, after site plan approval, but prior to a building permit.
A cohesive standard for signage is imperative to keep a community from looking cluttered and to create a unique sense of
place.
Landscape Ordinance- Vegetation is a key component to
this plan because of the need for plantings on the streets and in
the parking lots. A landscape ordinance will specify the location, quantity, and installation standards for plantings that must
occur along the main roads, in the medians, around parking lots
and between uses in order to have a vibrant streetscape.

Special Features- Extra attention to detail adds the finishing touches to a quality community like this one. The Town of
Clayton may elect to establish design standards requiring decorative street poles for traffic signs, traffic lights, and street
signs. Additionally, a wayfinding system is an effective way to
highlight the available services and amenities while providing
direction for the patrons to those uses.

Adopted by:

CAMPO Area is subject to change
with an update of the CAMPO CTP,
which is underway.
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PROJECT VISION

The Town of Clayton proclaims itself as “The Premier Community for
Active Families.” This motto guides all planning efforts and services
provided for residents and visitors. The Parks and Recreation Department
contributes to this mission by providing recreation facilities and programs
that promote active living for all ages. In 2013, the Department recognized
the need to update the Parks and Recreation Master Plan as an effort to
inventory existing facilities and programs, as well as identify needs of the
growing community. The Recreation Advisory Committee initiated this
process by defining a vision and goals. These elements serve as checks
and balances for analysis, input, and plan recommendations.

THE VISION

The Vision of the Clayton Parks and Recreation Department is to provide
active and passive recreation opportunities to encourage healthy, active
living that is safely accessible and well connected to residences. These
opportunities will take shape as facilities, amenities, programs, and
improvements that are appropriate for the growing community’s needs,
and well integrated into the daily lives of all Clayton area residents and
visitors.

PLAN GOALS

• Understand the growing needs of the population and their vision for
existing and future facilities.
• Analyze the accessibility of Parks and Recreation facilities and how
they could be better connected to where users live and work.
• Explore how Parks and Recreation facilities can serve as an economic
driver for the Town.
• Build awareness of facilities, programs, events, and future plans of
the Parks and Recreation Department.
These goals were used to formulate an analysis matrix for existing
facilities, create questions to assess resident needs, and guide evaluation
of findings to formulate recommendations for “The Premier Community
for Active Families.”
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METHODOLOGY

A systematic planning process was set in place to identify recreational needs, determine if they are currently being met, and establish a plan of action.
This process included:

INVENTORY
Review existing relevant plans and inventory Clayton Parks and Recreation facilities,
programs, site features, and the condition of facilities.

RESIDENT, STAFF, AND FOCUS GROUP INPUT
Attend public functions and conduct a recreation survey. Team members surveyed participants at local concerts
and recreational activities hosted at the Clayton Community Center, and utilized an online survey and project
website. This information was distributed through the Town website, mass email, flyers, and Facebook links.
Additionally, hard copy surveys were offered at the Community Center.

EVALUATION AND ANALYSIS
Use public input, inventory results, and guidance from the Recreation Advisory Committee and Town staff to
determine how Clayton should plan for its future recreation facilities and programs.

RECOMMENDATIONS
Develop recommendations and action steps to guide implementation. These recommendations are categorized as
immediate term (0-2 years), near term (3-5 years), and long term (6-10 years).
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PRIORITIZATION

The following is a summary of findings and
recommendations and should be used as a guide
to create a plan of action. Town staff should
respond to changes in development patterns
and availability of funding sources by adjusting
the prioritization and recommendations as
needed. Recommendations are categorized by
implementation time:
• Immediate (0-2 years): Elements that are in
demand now.
• Near Term (3-5 years): Elements the Town
should address via planning, funding
allocation, grant sources, and/or land
acquisition.
• Long Term Needs (6-10 years): Items that
are priorities as the Town develops and the
population increases.

IMMEDIATE NEEDS (0-2 YEARS)

High quality parks, recreation facilities, and
programs help make Clayton an attractive place
to live. The Town remains committed to providing
resources that support its motto: “The Premiere
Community for Active Families.” To uphold
this commitment to quality, the Town needs to
ensure that parks and recreation resources are
accessible to residents and support the interests
of the community. The following elements
summarize current priorities.

PARK FACILITIES

Park Repairs:
• Update and/or replace Municipal Park’s
playground, tennis, and basketball court.
Improve Communication:
• Update facilities map so residents know
where parks are and what they offer. Also,
link sites to Google and the Town’s website.

• Create a park identity with an overall
signage strategy.
• Ensure residents are aware of open space
and fields that are currently available.
New Spaces:
• Further define programs for the Community
Center expansion. Determine the need for
phase two elements such as a gymnasium,
equipment room, pool, etc.
• Provide more playground features and ensure
they are universally accessible.
• Respond to high demand for passive recreation
spaces by phasing development of the future
park at Neuse River and Covered Bridge Road
to meet the needs for: playgrounds; water
access to the Neuse River; community events
space; kayak and canoe access; camping;
hiking and trails; and special use facilities that
could assist with the need for teen facilities
and program offerings.
• Look for new partnerships or facilities to help
with extended ballfield use hours. School use
partnerships are being reduced due to a trend
in increased school security. This trend is
expected to continue and further limit public
access.

GREENWAYS

Residents, staff, and the Recreation Advisory
Committee members expressed a strong desire
to provide a well connected community with
safe places for recreation and improved access
between parks, schools, commercial centers, and
neighborhoods. Connecting residents to these
key areas can have a positive impact on health
and wellness - especially for children in the
community. Connecting to commercial districts
and parks rated very high on the citizen response
survey with improved economic generators a as

priority for the
Advisory Committee.
In order to build upon the success
of the Clayton River Walk on the Neuse,
Sam’s Branch Greenway, and trails within parks,
the Town should:
• Conduct feasibility studies and/or construction
documents for the three recommended
greenway alignments:
»» Completion of Sam’s Branch Greenway to
downtown
»» The Clayton pedestrian connector
(connecting the Community Center to
Cooper Elementary)
»» The Little Creek greenway
• Seek and establish funding for implementation
of the greenway system.
• Look for ways to include greenway trail
connections to and within existing parks
- such as connections to the Community
Center, Municipal Park, and Legend Park.
• Feature greenways as Town Parks and
Recreation facility resources.
• Acquire additional greenway easements
or accept/require greenway amenities as a
part of new development or redevelopment
projects.

PROGRAMS

How residents recreate is directly linked to the
types of parks, recreation, and cultural resource
facilities offered. It appears residents are happy
with program offerings. However, responses
indicate there is a fair amount of confusion about
what is currently offered, where programs are
hosted, and what time offerings are provided. It
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is recommended that after each programming
period, an assessment be conducted to gauge
interest and determine any adjustments in
offerings that may need to occur. This will help
maintain an open dialogue between residents
and the department.
Improved Communication and Outreach:
• Develop an overall outreach program and
more clearly organize offerings by age,
location, time, etc.
• Evaluate participation in existing programs
to help determine how and if programs are
meeting demand. The inventory identified
several classes as needs by residents.
However, many of the identified requests
were already offered, indicating either
lack of awareness and/or that times and
locations might not currently meet demand.
Build upon what is currently offered:
• Expand teen program offerings.
• Provide more outdoor concerts and special
events.
• Provide more sports leagues (youth/adult).
• Seek partnerships for swim lessons- look
for ways to partner with or offer resident
discounts to other pool facilities.
• Provide additional fitness classes.
• Provide more passive recreation activities
and offerings - specifically water access and
nature based programs.
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Partnerships:
• Build upon the success of existing
partnerships such as senior resources,
extension services, arts groups, and the
library.
• Identify new partnerships.

LAND ACQUISITION

• Acquire easements for priority greenway
connections.
• Plan for a large park facility in one of the
locations identified on the land acquisition
map on page 1-8.

A SUMMARY OF CLAYTON’S
RECREATIONAL NEEDS FOR 2016-2018

NEAR TERM NEEDS (3-5 YEARS)
FACILITIES

• Continue with greenway development.
• Continue with future phases of the passive
recreation park facility development.
• Complete design development drawings and
funding for Community Center expansion.
• Look for locations to incorporate additional
facilities for teens and seek input from teens
to help further define their needs.
• Provide additional dog parks in areas not
served by this special use.

GREENWAYS

• Complete construction of critical greenway
connections identified in the near term,
including: the Mountains-to-Sea Trail into
downtown, and Sam’s Branch Greenway to
Legend and Municipal Parks.

• Construct Clayton pedestrian connector
(connecting the Community Center to
Cooper Elementary).
• Help residents navigate the greenway
system and Town by completing a Greenway
Wayfinding Master Plan.
• Complete Safe Routes to School Plans to
improve safety and connectivity for parents
and children.
• Install mile markers on greenways to improve
use for recreation, health, and wellness.

LAND ACQUISITION

Acquire land for passive or active recreation to
meet recreational needs (60-100 acres). While
Clayton will soon open East Clayton Community
Park, which will contain a soccer field, ballfield,
and multi-use fields, active recreation activities
remain a priority. ECCP will help meet immediate
demand. However, in order to continue to meet
active and passive demand and plan for future
growth, additional acreage will be needed.

PROGRAMS

The following programs were mentioned in the
free response section of the survey. Continued
efforts should be made to expand these offerings
through partnerships, evaluation of program
times and days, and/or through additional
offerings:
• Teen-focused activities (climbing, skating,
art)
• Tennis
• Dance/zumba
• Soccer
• Yoga (adjust times)
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A SUMMARY OF CLAYTON’S
RECREATIONAL NEEDS FOR 2019-2023

LONG TERM NEEDS (6-10 YEARS)

According to the Town Planning Department,
Clayton continues to see a steady increase in
annual growth at a rate of approximately two
percent. This report projects population using
previous growth rates (five years) and makes

adjustments based on the 2010 Census
figures for the Town of Clayton. These figures
illustrate that if the growth rate remains steady
at two percent, the anticipated population in 10
years will be over 30,000. Therefore, the Town
needs to meet and maintain a high level of service
by planning for future populations.

Clayton River Walk on the Neuse is part of the statewide Mountains-to-Sea Trail, and is an amazing asset for economic development and recreation.
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FACILITIES

Elements that may be incorporated into the
future active park site:
• Four to five baseball pin wheel; seek
partnership for additional use of two fields
• Two basketball courts
• One concession stand
• Three to five multi-use/soccer fields
• Two picnic shelters
• One playground
• Six tennis courts
Plan for special use facility inclusion in new park
development and/or existing parks for:
• Bocce
• Disc golf
• Dog parks
• Three sand volleyball courts
• Universally accessible playground
• Picnic shelters

GREENWAYS:

• Connect east Clayton to the Mountains-toSea Trail.

1-7 | Section 1

LAND ACQUISITION:

• Continue to acquire easements for priority
greenway connections.

PROGRAMS:

• Add programs to accommodate future
growth.

A Picture of The Future

The map to the right indicates future needs for
the community of Clayton. Priorities are noted
that include land acquisition for new parks, as
well as acquisition for the purpose of expanding
the greenway system.

Land& Recreation
Acquisition
Parks
Plan Priorities:
Update | 2013
1. Acquire land or
easements to meet
greenway connectivity
recommendations.
2. Create a 60-100 acre park
to meet active and passive
recreation needs.
3. Provide additional passive
recreation opportunities
and open space.
4. Acquire land and park space
in underserved areas.

4

1

4
1

4
4
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About Clayton

Clayton is located on the western edge of Johnston County, east of I-40 and
northwest of I-95. Clayton was incorporated in 1869 and has a rich history,
starting with an agricultural base and transitioning over the years from millbased businesses, such as cotton, to more agricultural-based industries, such as
tobacco. As agriculture became less profitable over the years, Clayton responded
by developing more service-based businesses. Clayton has seen growth and
development in part due to location. The community is close to several major
cities: Raleigh, Chapel Hill, and Durham. Several research farms and laboratories
have been established in the area because of Clayton’s proximity to the above
cities, and to North Carolina State University, the North Carolina Department of
Agriculture, and Research Triangle Park.
As highlighted on the Town’s website, manufacturers like Caterpillar and biopharmaceutical companies like Grifols and Novo Nordisk are currently big
local employers. Commercial development along US 70 has changed the face
of Clayton in recent years with thriving retail and service sectors. However,
downtown Clayton still boasts quaint specialty and coffee shops, a thriving
financial services area, furniture stores, restaurants, jewelry stores, and more
than a dozen personal care businesses. Some of Clayton’s oldest businesses,
Beddingfield’s Drugs (1919), Jone’s Lunch (1958), and TR Lee Gas & Oil (1958),
still operate downtown today. In recent years, a strong effort to protect and
preserve the traditional downtown has helped the area maintain its economic
vigor and historic charm.

PROJECT VISION

The Town of Clayton proclaims itself as “The Premier Community for Active
Families.” This motto guides all planning efforts and services provided for
residents and visitors. The Parks and Recreation Department contributes to this
mission by providing recreation facilities and programs that promote active living
for all ages. In 2013, the Department recognized the need to update the Parks and
Recreation Master Plan as an effort to inventory existing facilities and programs,
as well as identify needs of the growing community. The Recreation Advisory
Committee initiated this process by defining a vision and goals. These elements
serve as checks and balances for analysis, input, and plan recommendations.
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THE VISION

The Vision of the Clayton Parks and Recreation
Department is to provide active and passive
recreation opportunities to encourage healthy,
active living that is safely accessible and well
connected to residents. These opportunities will
take shape as facilities, amenities, programs,
and improvements that are appropriate for the
growing community’s needs are well integrated
into the daily lives of all Clayton area residents
and visitors.

PLAN GOALS

• Understand the growing needs of the
population and their vision for existing and
future facilities.
• Analyze the accessibility of Parks and
Recreation facilities and how they could be
better connected to where users live and
work.
• Explore how Parks and Recreation facilities
can serve as an economic driver for the
Town.
• Build awareness of facilities, programs,
events, and future plans of the Parks and
Recreation Department.
These goals were used to formulate an analysis
matrix for existing facilities, create questions
to assess resident needs, and guide evaluation
of findings to formulate recommendations for
“The Premier Community for Active Families.”
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METHODOLOGY

A systematic planning process was set in place to
identify recreational needs, determine if they are
currently being met, and establish a plan of action.
The first part of the process was conducting
an inventory. It was important to identify
existing plans; other planning efforts by the
Town; existing programs; Town site features;
programs; facilities; and the condition of those
facilities. The project team evaluated facilities
using a features matrix to quantify elements
and understand site conditions.
Secondly, the project team assessed how Clayton
residents feel about current programs and
facilities. This was accomplished by attending
public functions, such as local concerts and
events at the Clayton Community Center, and
through an online survey and project website.
This information also was distributed through
the Town website, mass emails, flyers, and
Facebook links. Hard copy surveys were offered
at the Town Community Center.
Analysis of public input and the inventory
was used to determine how the Town of
Clayton should plan for future facilities and
programs. Recommendations are presented at
the end of this report along with action steps
to guide the implementation process. These
recommendations are presented by immediate
(0-2 years), near term (3-5 years), and long term
(6-10 years) needs.

POPULATION AND GROWTH
CHARACTERISTICS

Understanding population density, household
income, access to cars, and non-automobile
commuters helps the planning process
and provides a baseline for future growth
comparisons. Mapping density provides a
geographic representation of where residents
live. This indicates ideal locations for community
and regional parks. Income allows planners to
craft outreach methods and messaging while
also providing the foundation for national trend
comparisons. Access to cars and non-motorized
commutes are important to analyze when
developing greenway and trail connectivity
plans. Households without access to cars are
more likely to rely on greenways, on-road bike
facilities, sidewalk networks, and public transit
for daily activities.
The 2004 Parks and Recreation Update noted
a total population in Clayton of 11,000, as
of the 2003 Census. Data extracted from the
2010 Census indicate the current population
is 16,116, with planning projections estimating
Clayton could have a population of 30,000 in
ten years.
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Map 1: Population Density

Map 2: Median Household Income

Map 3: Percent Zero Car Households

Population Density

Household Income

Zero Car Households

Map 1 illustrates the population density (persons
per acre) for the Town of Clayton as of the 2010
decentennial US Census. The map indicates that a
large portion of the community and surrounding
area is low-density, with less than 1.25 persons
per acre. With the exception of a few pockets of
higher density, the remainder of the community is
1.26 - 12.27 persons per acre. The higher density
population areas are located near Perason Road,
O’Neil Road, Vogue Road and Pinecroft Road.
These areas have between 12.28 - 40.31 persons
per acre.

Map 2 shows the median household income by
Census Block Group as reported by the 2010
decentennial US Census. The western portion
of downtown has the lowest median household
income range in Clayton, with a range of
approximately $15,263 - $35,703. Higher median
income range ($66,429 - $102,351) areas are
found in the eastern and northeastern areas of
the community.

Map 3 illustrates the percent of zero car
households as reported by the 2010 decentennial
US Census. 14.36 percent of the households
in the darkest blue-grey colored census block
group are zero car households. The two slightly
lighter blue-grey colored census block groups in
Clayton have 8.5 percent and 5.6 percent zero car
household populations. The remainder have less
than 4.9 percent zero car household populations.
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ZONING, GROWTH, AND
PLANNING

The Town of Clayton recognizes itself as having
a small town atmosphere with affordable
housing, great schools, and exceptional
recreation facilities. The short commute to
Raleigh allows access to big city amenities, such
as entertainment, without the associated costs
of living in Raleigh.

Map 4: Non-Automobile Commuters

Map 4 indicates the percent of persons who
commute to work by means of transportation
other than a single passenger automobile,
such as walking, bus, bike, taxi, and “other”
means as reported by the 2010 US Census. The
northeastern area of Clayton near Athletic Club
Road and the southeastern area of Clayton near
the Neuse Golf Club Community have higher
percentages of populations commuting by means
of transportation other than a single-passenger
automobile. Other than these two areas of the
community, approximately 0 - 1.05 percent of
persons commute by means of transportation
other than a single-passenger automobile.
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As the “Premiere Community for Active
Families,” the Town understands the importance
of planning for future growth. In the 2008 Town
of Clayton Strategic Growth Plan, updated goals,
visioning, and an action plan depict the Council’s
dedication to creating a place where existing
and new families can thrive. The new goals set
forth by the Council are:
• Create an Alive Downtown
• Manage Growth Producing Quality
Development
• Beautify the Town of Clayton
• Grow the Local Economy
• Expand Leisure Opportunities and Art
Community
The vision identified in the 2008 Strategic
Growth Plan reads:
• The new streetscape of Main Street thrives
amid a profusion of flowers and plantings,
decorative street-crossings, walkways, and
interesting buildings. Downtown is welllit and safe. Overall, Clayton has a clean,
uncluttered look, especially since the utility
lines were put underground.
• Now a diverse business center, Clayton retains
its small town charm as it steams toward
its progressive future. Trendy restaurants

offer sidewalk cafes and entertainment for
all tastes. Every storefront is occupied and
restored to its original architectural glory
accented by attractive landscaping. A variety
of shops are open evenings to accommodate
the needs of residents and visitors alike. The
open-air market provides fresh, local produce
and crafts.
• Clayton’s growing visual and performing arts
community is alive with artists and music.
Public art throughout downtown provides
beauty and interest. The Clayton Center
continues to flourish with live professional
and community performances.
• Attractive and informative signs welcome
residents and visitors to downtown shops and
parking. They guide the way to downtown
from other Clayton communities.
• The visitor’s center provides maps of historic
Clayton and a schedule of events, such
as the Harvest Festival and Millstock, for
the downtown area. The Clayton History
Museum offers an interactive map and
walking tour of the historical area and other
points of interest.
• Downtown has truly become the social and
cultural hub of Clayton.
Parks and recreation facilities and programs
largely contribute to the above goals and
vision. Health, wellness, transportation, the
environment, and economy of Clayton will all
be affected by changes, growth, and offerings of
the Parks and Recreation Department. Residents
surveyed during the process of completing the
Strategic Growth Plan indicated recreational
opportunities, specifically facilities, were among
their top three priorities.
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In turn, zoning, growth patterns, and demographic
changes will affect facility and program needs of
the community. Clayton’s downtown contains a
diverse land use pattern with a mix of uses. This
attracts people to live in the downtown area
where they will have the ability to shop, work,
and recreate within walking and biking distances.
Zoning and land use modifications are fluid
and change as new developers, investors, and
residents see potential in areas within Clayton’s
town limits and ETJ. Predicted changes in land
use can be viewed in the 2008 Strategic Growth
Plan located on the Town’s website.
Projected areas of growth for residential
development (from the 2008 Strategic Growth
Plan) are located along the US 70 corridor and
downtown core; NC 42 near the hospital; and
near the mixed use East Village Development.
The first phase of the East Village development,
located on NC 42 East with direct connections to
downtown, is currently under construction. This
evidence of developers’ confidence in the market
indicates a trend toward population growth. The
Town will need to provide parks and recreation
facilities and services in these areas of growth
suitable for the desires and needs of these
residents.

• Nature trails
• Group camping (reservations required)
• Hiking
• Picnic facilities w/tables and grills
• Talking tree trail
• Talking forest geology trail
• Forest demonstration trail
• Educational programs (ten or more)
The Mountains-to-Sea Trail (the portion of the
MST through Clayton known as Clayton River Walk
on the Neuse) is located in northern Clayton along
the Neuse River and will connect the Clayton area
to Falls Lake in northeast Raleigh, and to local
trails leading to Garner and the City of Raleigh.
Currently, a four mile section is constructed and
connects to the existing 1.25 mile Sam’s Branch
Greenway that will connect to downtown Clayton.
Eventually, the MST will link the entire state. This

regional
multi-use trail
serves as a major spine
for the local greenway network
in the Town and has the potential to highlight
Clayton and its resources as a regional trail
destination. More information on the trail,
constructed sections, and maps are available at:
www.ncmst.org.
The Ava Gardner Museum serves as a regional
destination. While this museum is located in
adjacent Smithfield, NC, it serves as a resource
to Clayton residents and area visitors. The
museum is home to a comprehensive collection,
including scripts, photos, costumes, and stories.
More information can be found on the Museum
website: www.avagardner.org.

REGIONAL RESOURCES

The Town of Clayton is located just southeast
of the Johnston County Line, east of Garner,
NC (Wake County), and west of the Town of
Smithfield, NC. Each of these municipalities
offers their own recreational resources, including
facilities and programs.
In addition to the above areas, the Town of
Clayton is home to Clemmons Educational State
Forest in northwest Clayton, which is a regional
resource offering amenities such as:

Clayton should celebrate, protect, and use natural resources for recreation - including the Neuse River
adjacent to the future park at the Neuse River and Covered Bridge Road.
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Section 3: Parks and Recreation Inventory
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Overview

The 1997 and 2004 Clayton Parks and Recreation Comprehensive Plans presented recommendations to establish a town-wide park classification
system. The classifications help residents and municipalities set standards for what features may exist in a particular park. These classifications also
aid in programming and designing parks to meet recreational needs and current trends. Review of other planning documents and the way current
parks are identified revealed that this classification system has not been implemented. The following classifications were recommended in the 2004
Plan:

Neighborhood Parks

• Acreage will range from 3/4 - 3 acres.
• Serve a 1/4 mile area (5 minute walking distance).
• Are incorporated in or adjacent to residential areas.
• Should promote partnerships with neighborhoods or homeowners association for maintenance.
• Should be non-programmed facilities.
• Parking (not typical in neighborhood park) will vary.

School-Park

• Acreage is variable, depending upon type (elementary, middle, or high school).
• Service area varies depending on school type.
• Joint use can reduce maintenance cost of a full-time park facility.
• School use can limit public access based upon time of day and season. For this reason, school
facilities are not considered public recreation facilities.

Area Parks

• Acreage will be 3 - 20 acres.
• Serve a 1/4 - 1 1/2 mile area (5 - 30 minute walking distance).
• Are adjacent to residential areas, public facilities, schools and commercial facilities.
• Should accommodate some active and passive recreation activities.
• Provide parking commensurate with size and components.
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Community Parks

• Acreage can be up to 50 acres.
• Serve the entire community.
• Should offer support services such as
restrooms, concessions, and parking.
• Should be accessible by trail, sidewalk, and
street networks.
• Should promote partnerships for community
use.
• Should accommodate active and passive
recreation activities.
• Provide parking commensurate with size
and components.

Regional Park Facilities

• Cover 50 – 100 acres (size may be larger
based on natural resources present).
• Serve the needs of multiple communities.
• Should offer services such as restrooms,
concessions, and parking.
• Include, but are not limited to: county parks,
state parks and natural areas.
• Support activities such as picnicking,
boating, using trails, studying nature, and
camping.
• Provide parking commensurate with size
and components.

Specialty Parks

• Have varied acreage, based on use.
• Typically include “trend recreation
activities.”
• Serve the needs of special user groups.

• Should offer services such as restrooms,
concessions, and parking based on specified
use.
• Include, but are not limited to: dog, disc
golf, and skate parks.
• Parking size will vary based on components

Trails and Greenways

• Vary in mileage, depending on trail
connections and location.
• Use pavement width and surface materials
based on user groups.
• Should offer site furnishings such as:
directional warning, educational signage,
benches, trash cans, and possibly lighting.
• Serve user groups such as: bicyclists,
runners, walkers, roller-bladers and
equestrian riders.
• Accommodate canoes, kayaks, and small
powered boats via blueways. Trail heads
accommodate boat loading and unloading,
and provide parking, benches, tables, and in
some cases restrooms.

Private Park and Recreation Facilities
• Vary in size, based upon ownership.

• May indirectly contribute to the parks
system by addressing some recreational
needs. However, because they are
managed by homeowners associations and
neighborhood clubs, these resources do not
serve the entire public.
• May exclude user groups based upon
resident location or associated fees
According to this system, existing parks are
classified as follows:

Neighborhood Parks
• All Star Park

Schools Used for Park Programs
• Cooper Elementary School
• Clayton Middle School
• Riverwood Middle School

Area Parks

• Municipal Park

Community Parks
• Legend Park

• Community Park
• East Clayton Community Park

Regional Parks

• Future park at Neuse River and Covered
Bridge

Specialty Parks & Facilities
• East Clayton Dog Park
• Clayton Center
• Clayton Community Center

Trails and Greenways

• Sam’s Branch Greenway/1.25 miles
• Clayton River Walk on the Neuse/5.4 miles
• Legend Mountain Bike Trails/8 miles
• Community Park Trail/.5 miles
• East Clayton Community Park/1 mile
• Clayton pedestrian connector (future)/1.1
miles
• Front Street 10’ wide multi-use path
(future)/1 mile

Private Facilities

• Gold’s Gym
• Riverwood Athletic Complex
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Existing Facilities: Parks
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In an effort to build on previous plans, the facility inventory chart below illustrates comparative data from the 2004 Update to the Parks and Recreation
Comprehensive Master Plan. This provides a comprehensive snapshot of physical offerings of the Parks and Recreation Department. In addition to a total
picture of facilities, a complete inventory of each park follows. The Recreation Advisory Committee vetted several options for site specific inventory and
analysis, and selected the criteria deemed most appropriate. Photographic documentation, counts, ratings, and commentary on strengths, challenges, and
opportunities accompany each site inventory.

NAME/LOCATION

N - neighborhood park (3/4 acre - 3 acres)
C = community park (0-50 acres)
R = regional park (50-100 acres)
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S = Specialty park (acreage varies)
* = Town property not managed by the Parks and Recreation Department
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All Star Park and Pavilion
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Overview

All Star Park and Pavilion is on Front
Street and Cooper Street in the downtown
area. The Pavilion features a restroom
structure with attached picnic shelter, and
a playground for young children. The park
also features a fenced basketball court with
steep slopes surrounding the court.

Strengths

The basketball court, pavilion, and
playground equipment are all relatively new
and in good condition. The bathroom facility
allows families to spend an afternoon at
the playground and enjoy a lunch picnic or
cookout. Both facilities are easily accessible

by walking via sidewalks surrounding
the block. Residents north of the park
can also bike on low vehicle volume streets,
but inexperienced cyclists and children
should not use Front Street as this is a main
route into Town.

Challenges

Currently the playground is only suitable
for small children. By adding more swings
and climbing activities, older children could
gain better use of the site. There is no path
connecting the basketball court with the
pavilion, and the building between the two
areas does not allow parents and guardians
to observe children in both areas.

Opportunities

Park signage should be
added to both locations to be consistent
with an overall park signage master plan.
Illuminating the playground area with
pedestrian scale lighting will improve
visibility at night and discourage any
loitering. Lights would also provide
extended hourly use to the basketball court
- especially during winter months.

The playground equipment is relatively new and in good condition. Several seating options provide easy visibility for parents and guardians within this area.

Park Asset/Amenity

Quantity

Condition

Notes

Parking

9 / 1 HC

Good

Gravel

Pedestrian Access

Good

Bicycle Access

Good

Bicycle Parking
Signage: Title

NONE
Good

No park sign - could use a sign consistent
with parks and recreation facilities
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Park Asset/Amenity

Quantity

Signage: Internal

NONE

Sun/Shade
Restrooms

Condition

Notes
None needed

Good
1m/1f

Pavilion and trees in playground area
Locked due to repairs

Circulation

Fair

Can not access playground from sidewalk
and not connection from playground to
basketball.

Safety

Good

Pavilion blocks view, breezeway is tight,
vegetation doesn’t follow crime prevention standards, basketball court is in lower elevation and not completely visible
from street (One street light, no lighting
in playground or basketball court)
Not lighted

Basketball Court (outdoor)

1

Excellent

Picnic Tables/Shelter

1 picnic table in playground area

Excellent

4 under shelter
Benches

2 in playground

Excellent

Trash/Recycling Receptacles

5 trash/5 recycling

Playground

swings/slides/climbing

Water Fountains

2

Excellent

Grills

2

Good

Mulch surface

The Pavilion and picnic equipment are in good condition. Bathrooms were locked during the site visit so they were not evaluated.
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The grass area surrounding the basketball court creates an amphitheater effect suitable for families to sit on blankets and watch games.

Access to the basketball court is steep and could be a challenge for some spectators. The condition of the court is excellent, but could be lighted.
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Clayton Center
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The Clayton Center

The Clayton Center Auditorium and Conference Center, located in Town Hall, is a popular
destination for locals and visitors alike. The Center is home to a historic auditorium hosting concerts and
community recitals, pageants and plays. The building also provides meetings and event space, and classrooms.
This site serves as classroom space for some of the Town of Clayton Parks and Recreation educational programs. See
program list for courses offered at this site.
For a complete listing of events and facility spaces, visit the Clayton Center website: http://theclaytoncenter.com.
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Overview

Community Park is one of the largest
parks in the system. It is located near the
Community Center and was filled with
families during field observations. The park
contains a playground, tennis courts, ball
fields, volleyball courts, bocce courts, and
a walking trail.

Strengths

Community Park is new and well maintained.
The location near the Community Center
creates excellent exposure for both
facilities. The park is also located near many
residences and offers activities for the entire

family. With multiple ball fields, and
tennis courts, the Town is positioned to
host tournaments at this location.

Challenges

The biggest challenge to the park is access
by foot and bike. Although the park is
surrounded by many neighborhoods, there
are no crosswalks, sidewalks, or bicycle
facilities available to provide safe access.

Opportunities

The walking trails around the park could be
a bigger draw for users if the trails had mile
markers, and were better featured through

signage,
mapping,
the Town website,
and through Parks and
Recreation outreach materials. Completing
an ADA accessible trail from the Community
Center to the park will provide a convenient
connection and expand the vehicular
parking potential for larger events held at
the park.

Park Asset/Amenity

Quantity

Condition

Notes

Parking

78 regular/2 HC by tennis courts

Excellent

With lighting - check ADA balance

Pedestrian Access

Poor

Connection should be made to community center, no sidewalk along Amelia
Church

Bicycle Access

Poor

No bike lanes or side paths

57 regular/2 HC leading up to baseball fields

Bicycle Parking

None

No bicycle parking

Signage: Title

1

Excellent

Well placed with landscape surround should be larger

Signage: Internal

1 bulletin board style near playground/1 near tennis

Poor

Need to protect notices from weather
Needs additional signage throughout the
park to alert users how to navigate and
what amenities are present
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Park Asset/Amenity

Quantity

Condition

Notes

Sun/Shade

Trees along walking trail
Picnic shelters
Shade for spectators

Good

Will be excellent when trees mature
along trail.
Baseball spectators are well shaded
Bocce spectators are not well shaded.
Could use additional shade structures or
vegetation/trees to provide shade

Restrooms/Concessions

1 Large combined structure near
baseball fields. Concession area is
shaded with two picnic tables

Excellent

Port-o-potty 1 near bocce courts
Circulation

Walking trail

Good

Walking trail is good, but each component of the park should be connected by
trails, sidewalks, paths, and clear demarcation when crossing parking lots and
vehicle paths
Connection could be made between
baseball fields from walking track to decrease distance from bocce to restrooms
and concessions

Safety
Picnic Tables/Shelter
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Excellent
1 shelter with 8 tables near playground (with lights) and two grills

Excellent shelter and tables/fair grills

1 small shelter with two tables near
tennis courts

Good:1 table needs repair - bent top

1 shelter near bocce courts with
three picnic tables

Good

Visual access through out is excellent. No
equipment poses safety issues- Well lit
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Park Asset/Amenity

Quantity

Condition

Benches

1 bench near playground
1 picnic table near playground

Excellent
Good

Notes

2 picnic tables near small playground Good

Trash/Recycling Receptacles

4 picnic tables in shaded area below
trail and baseball fields

Good

2 picnic tables near the pond

Good

10 trash/6 recycling near tennis
courts and large playground

Good

10 trash/6 recycling near baseball
fields
2 trash in parking lot/1 dumpster in
baseball parking lot
1 trash at small playground
10 trash cans along walking trail
five dog waste bag and receptacle
stations
Playground

slides/swings/climbing/sandbox

Excellent

Connect playground to parking area with
sidewalk; improve access for users.
Maintenance required on playground
barrier edge to contain sand in play area

Small playground

Excellent
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Park Asset/Amenity

Quantity

Baseball/Softball

3 fields (2 adult and 1 youth)
Shaded spectator seating

Condition

Notes
Fenced with lighting

Plaza with concessions/restrooms
Volleyball

(beach) 2 courts

Good

Track/Walking Trail

1 trail through woods and around
baseball fields.

Good

Asphalt

Dog Poo Stations (5)
Exercise Equipment

NONE

None - could add fitness stations

Water Fountains

2

Excellent

Fountains located on concessions and
restroom building

Tennis

6 courts

court/lines/nets excellent condition

With lighting and fenced in

Pond

2 picnic tables at pond

Observed park users fishing-clarify if this
is an allowed use. if so, post rules and
regulations

Bocce

8 courts
2 benches per court

No trash cans or recycling at bocce
courts

4 spectator stands (2 big/2 small)

connect trail to bocce courts

Very limited overall unprogrammed
space

Nice when trees develop - could use vegetated barrier from road for safety

Wetlands

Open Space Near Playground
Other
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Drainage issue between parking lot and
picnic shelter/tennis area
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A large shaded picnic shelter near the playground functions well as a retreat on hot, sunny days.

The tennis courts are in great condition.

The walking trail moves through a shady, wooded area and around the baseball fields.

Playground equipment is new and offers a
variety of activities.
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Future park at Neuse River and Covered Bridge Road
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Future park at Neuse River
and Covered Bridge Road

A Master Plan for this location is currently
underway. Some of the passive recreation
features discussed for the site are:
• Benches and resting areas for seniors and as
places to view activities
• Opportunity to watch and be in nature
• Variety of play spaces for all ages (natural
areas and play spaces for young children)
• Inclusive playground
• Multiple programmed activities
• Accessible by car, walking, or cycling

• Nature and Education Center
• Dog park
• Event space (flexible gathering space with
potential for become the host site for
“Festival on the Neuse!”)
• Opportunities for “Art in the Park”
• Community gardens
• Group and individual camping opportunities
• Picnic pavilions, picnic tables, grills
• Access to the water, kayak/canoe launch
create a “blueway” on the Neuse
• Disc golf
• Fishing

A lake will provide recreation and education opportunities for the park.

• Multi-use, nature, and hiking trails
• Ropes course with zip line, team building
elements, and obstacle course
A master plan focus group has been established
and is comprised of staff, elected officials,
community leaders, school representatives, and
scout group members.

Wildlife habitat protection should be planned for
in the Master Plan.
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East Clayton Dog Park
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Overview

East Clayton Dog Park is a specialty park
located in a growing area of Clayton. This
new facility is well maintained and provides
a large, shaded space for dogs and dog
owners to socialize with fellow residents of
Clayton.

Strengths

This park is great for both small and large
dogs. The separate areas allow any dogs
in the community to enjoy playing in a
comfortable environment. Facilities for
humans, including benches and picnic
tables, are well placed. Overall, the ample
shade in the area provides comfort for
humans as well as dogs - especially in
summer months. The inclusion of a washing

station is a great amenity as it helps
cool pups and prevents them from
tracking mud and dirt in vehicles and homes.

Challenges

Currently, the private neighborhood
greenway adjacent to the park doesn’t
connect to the sidewalks within the site. This
connection will provide better pedestrian
access for nearby families who would like to
walk their dogs to the park. Bicycle parking
should also be available.

Opportunities

safe
crossings
in between the
dog park and East Clayton
Community Park. Programming for dog
families will also increase participation and
thereby increase the sense of ownership
among residents. This tends to correlate
with more residents assisting with upkeep
of the park.

Connectivity is the greatest opportunity for
this park. The Town should complete sidewalk
and bicycle connections between the park
and area neighborhoods as well as provide

The entry monument is attractive, but is blocked by a utility pole.

The park is well maintained and equipped with both dog and human amenities.
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Park Asset/Amenity

Quantity

Condition

Notes

Parking

13 curbstops/1 HC signed, not
paved

Good

Gravel

Pedestrian Access

Fair - Poor

Connect neighborhood greenway to
park, and provide sidewalk connection to
park

Bicycle Access

Fair

Bicycle Parking

None

Signage: Title

Maybe not needed - but some nearby
residents may ride/run their dogs to the
park
Excellent

Signage: Internal

1 kiosk/well labeled rules and regula- Excellent
tions

Sun/Shade

Ample

Excellent

Restrooms

1 Port-O-John

Good

Excellent condition-visbility could be
improved

Circulation

Excellent

Well indicated paths

Safety

Excellent

Fencing open and all areas are visible,
double access fencing keeps dogs from
running away

Basketball Court (outdoor)
Picnic Tables/Shelter

3 picnic tables

Excellent

Benches

6

Excellent

Trash/Recycling Receptacles

2 recycle/2 trash/6 poo stations

Excellent

General Wash Station

1

Excellent

Water Station

2

Excellent
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The large dog area provides ample space for pets to run and play with benches and dog waste stations scattered throughout.

The double gate prevents any unwanted escapes from the fenced
area.

Dogs of all sizes are permitted to play in the large dog area.
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East Clayton Community Park
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East Clayton Community Park

East Clayton Community Park was not complete at the time of the evaluation. This park
provides the following recreational elements:
• (1) Baseball field
• (1) Soccer field
• 4 AC of Multi-Use field Space
• One-mile walking trail
• Youth playground
• Picnic pavilion and restrooms
• Woodland areas
• Wetland areas
• Future disc golf
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Legend Park
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Overview

Legend Park is located just north of the
downtown area off City Road. The park
features a ball field and over seven miles
of mountain biking trails, including single
track. Several challenging structures are
located outside of the trail entrance for
practice, as well as inside the woods along
the trails.

Strengths

With the exception of Umstead State Park
in Raleigh, not many challenging and long
mountain biking trails are located in the
area. This is a unique feature for Clayton
and the region.

The map kiosk needs repair.

Park Asset/Amenity

Challenges

One of the greatest challenges of this park
is that not many people know it exists.
Without an outreach program, residents do
not know they have this resource in their
area. Also, when driving by the park, the
ball field is visible, but it is not clear there is
an extensive system of trails.

Opportunities

Legend Park offers an amenity that could
draw people from all over the region. By
creating awareness of the park, nonresidents
are likely to not only use the park, but use
other services in the Town contributing to
the tourism economy. The entrance and title

Challenging obstacles are located along the trails.

A practice area features several different types of
ramps and jumps.

Condition

Notes

Parking

Good

Gravel/grass

Pedestrian Access

Poor

No connectivity for pedestrians.

Bicycle Access

Poor

City Rd. does not accommodate bicycles.

Bicycle Parking

Quantity

sign
should be
improved to create
a visible and attractive
entrance. Vegetation should be cut
back and the area can be landscaped to
draw attention to the sign. In addition to
the mountain biking trails, walking trails
could also be added to this park to increase
use.

None

No bike parking

Parks and Recreation Inventory | 3-28

Park Asset/Amenity

Quantity

Signage: Title

1

Signage: Internal

1 kiosk

Condition

Notes
Improve Park visibility; sign should be
larger and relocated. (Vegetation covering sign)

Poor

Repair kiosk
Provide trail markers for users with names
and level of difficulty.

Sun/Shade

Fair

Provide shade for spectators
Improve shaded area on top of hill by
adding mulch; this would help define the
space and increase use of the area

Restrooms

1 m/1f

Locked

Circulation

Poor

Provide internal park paths for improved
circulation and wayfinding.

Safety

Good

Improve landscape to help define parking area

Picnic Tables/Shelter

2 on top of shady hill

Good

Benches

Spectator Seating (bleachers 2)

Good

Trash/Recycling Receptacles

9 trash/1 dumpster/3 recycle

Baseball

1 field

Water Fountains

1

Good conditions, but not shaded.
Fenced and lit - well graded and maintained

Poor

Inoperable

Wetlands
mountain bike trails

Wood facilities and trails
Some wood structures could use repair
both at training facility and in woods

Other

Improve visual access for vehicular entering/exiting
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A large shaded area provides a place for families to retreat from the sun during baseball games.

The interior of the baseball field is well maintained. The outer edges could use some seeding and the addition of pedestrian paths.
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Municipal Park
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Overview

Municipal Park is located near the heart of
historic downtown Clayton. This location creates
a potentially walkable destination for residents
living north of Hwy 70 near the downtown area.
With three baseball facilities, one tennis court,
one basketball court, and a playground, there
is potential to serve a wide range of ages and
interests.

Strengths

The proximity to downtown coupled with
multiple fields creates an ideal environment for
a small tournament. Easy access to downtown
allows attendees to leave their cars parked
by the fields and walk to a nearby restaurant.
This programming also benefits the economic
development of the Town.

Challenges

The tennis court and playground are in need
of repair and redesign. The tennis court playing
surface is cracked and should be replaced as
there is a demand for tennis facilities overall,
and this is one of two courts on the northern
side of Hwy 70. A lack of open space also
prevents “free play” for family members who
may not be involved directly in basketball,
tennis, or baseball.

Opportunities

Redesigning the playground to be a more
attractive area for play and to meet current
industry standards for safety can increase
the use of Municipal Park. This playground
has the potential to serve many families
living within walking and biking distance.

Signage should be added to the corner of Kilgo and Stallings.

Pedestrian
and
bicycle
access
and
facilities
should be examined to create safe routes
to the park and encourage non-vehicular
travel. As seen by the presence of soccer
nets, there appears to be a demand for at
least a soccer practice facility at this location.
Reconfiguring the site to allow for additional
use of open space could help meet some of
the current recreational needs.

The baseball field is open for casual play.

Park Asset/Amenity

Quantity

Condition

Notes

Parking

41 parking/1 HC - near basketball;
104 parking space/2 HC - near lower
baseball fields; 35 parking/3 HC/6
member spaces

Good/Fair

All parking is lighted

Pedestrian Access

Poor

No clear pedestrian paths or sidewalks
leading to the park

Bicycle Access

Poor
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Park Asset/Amenity

Quantity

Bicycle Parking

None

Signage: Title

1

Signage: Internal

NONE - just regulatory

Sun/Shade
Restrooms

Condition

Notes
Add bicycle parking

Good

Sign is in good condition - but placement
could be better. Add additional signage
on Stallings at Kilgo.
Need to add wayfinding and welcome/
kiosk/information signage.

Poor
1 at upper baseball field

Not many shade structures or trees
Locked

1 restroom at middle field
Circulation

Poor

Safety

Link park components with trail and/or
walkway
Visibility is good across all areas
Playground needs to be examined for
safety and standards. Equipment should
be removed and/or replaced; surface
should be replaced to meet accessibility
requirements.

Basketball Court (outdoor)

1

Good

Fenced and lighted

Picnic Tables/Shelter

1 shelter with 7 picnic tables near
basketball court

Good - poor

Shelter should be upgraded
Playground shelter should be upgraded

1 shelter with 6 picnic tables at lower
fields
Benches

Trash/Recycling Receptacles

3-33 | Section 3

1 bench in sun inside playground

Fair

Cracked - needs repair

2 benches under shade structure
inside playground

Good

Roof and/or shelter replacement

Spectator seating at baseball fields

Good

Spectator seating is not shaded

14 trash cans upper end/1 dumpster/4 recycling; 7 trash cans lower/2
dumpsters; 5 trash cans near lower
ball fields
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Park Asset/Amenity

Quantity

body copy. Here is where we put body copy.
Here
is where we put body 2copy.
Playground
swing Here
sets; 2istire swings
where we put body copy. Here is where we
put body copy. Here is whereSlides
we put
andbody
climbing
copy. Here is where we put body copy. Here
is where we put body copy. Here is where we
put body copy.

Condition

Notes

Fair - Poor

Replace surfacing for improved access.
Play set wood planks are rotting and
loose

Monkey bars

Monkey bars-replace

Zip Line

Remove or repair zipline

Baseball

3

Soccer

NONE

Soccer nets in open space, but no field.

Open Play Space

Some open play space near the tennis court

Define this area to maximize use

Water Fountains

1 concrete pillar in playground area
1 pipe and pump in playground area

Fair

Concrete fountain in playground area
and water pump in playground area

Tennis

1

Poor

Court needs repair and/or resurfaced

Civitan Center

The basketball court was the most active area in the park.

Good to Fair

All fenced and lit. Lower fields had some
grass growing in the sand area.

Used for maintenance

The playground needs repair and/or replacement to improve access for residents
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Horne Square- Urban Public Space

3-35 | Section 3

Parks & Recreation Plan Update | 2013

Overview

Horne Square is a combination parking
lot and plaza located on Main Street in
downtown. This square adds to the urban
character of the downtown. While it is not
managed by the Parks and Recreation
Department, it is considered a downtown
public resource for residents.

Strengths

The Square contributes to the identity of
Clayton’s downtown area by setting the
tone with material selection and streetscape

elements. This plaza provides
another flexible use area. The parking
lot is used daily yet during special events
can be used to set up vendor tents. Historic
markers in the Square enhance the identity
of the Town and provide a reason for people
to pause in the space.

Challenges

The open plaza area along the street is a bit
small and broken up. Different tree species
would have provided better shade and relief
from the heat radiating off the brick surface.

Opportunities

This
square
has
the
potential to become a draw for the Town.
By programming small events for the space,
and using the Square as a main focus
during street festivals, the Town will benefit
economically and socially.

Open plaza space provides room for small downtown events with a few small tents for vendors.

Park Asset/Amenity

Quantity

Condition

Parking

28 / 1 HC

Excellent

Pedestrian Access

Excellent

Bicycle Access

Excellent

Bicycle Parking

12 Bollard/Bike rack (2 regular)

Notes

Excellent

Signage: Title

Excellent

Signage: Internal

Excellent

Sun/Shade

Fair

Provide more opportunities for shade

Restrooms
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Park Asset/Amenity

Quantity

Condition

Circulation

Excellent

Safety

Excellent

Benches

8

Trash/Recycling Receptacles

3 trash - black streetscape

Excellent

The identity signage is attractive and well placed.

3-37 | Section 3

Notes

Landscaping and seating are tucked in, allowing for circulation during events.

The roundabout center is appropriately landscaped to preserve sightlines.
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Town Square Green - Urban Public Space

O’NEIL
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Overview

The Town Square Green is located in the
heart of Clayton’s historic downtown on Main
Street. This lawn is a perfect flex space for
the town, allowing for daily unprogrammed
use and providing enough area to hold
small events. While it is not managed by
the Parks and Recreation Department, it is
considered a downtown public resource for
residents.

Strengths

The location of the Green in the downtown
creates a perfect space for public events.
It is easily accessible by walking, biking, or
driving. The area is an appropriate size to

hold the concert series with room to
support a stage, blanket and chair audience
seating, and a few food and beverage
vendors. The few parking spaces located
on the south side of the park provide easy
access for families wishing to use the space
to picnic, fly kites, throw a frisbee, or other
unprogrammed activities. The proximity
to shopping and restaurants coupled with
event flexibility provides an economic driver
for the Town.

Challenges

One challenge of the Green is to maintain
programming with appropriately sized
events. In the future, current activities may

become
more popular
and outgrow the space.

Opportunities

The Green has the potential to drive more
citizens to the downtown area. Creating
a more diverse offering of programs and
activities for the space - and advertising
them well - will increase use of restaurant
and retail vendors within the downtown
area. These types of activities also help
to create a sense of community among
residents.

The Town Green is a great urban open space that serves the Town well as a flexible event space.

Park Asset/Amenity

Quantity

Condition

Notes

Parking

32/ 2 HC / plus on street

Excellent

One with port-o-john -(used for events)

Pedestrian Access

Sidewalks and Crosswalks

Excellent

Bicycle Access

Side streets

Good

Bicycle Parking

none

Add bicycle parking

Signage: Title

None

Add title signage

Signage: Internal

1 - Historic Monument

Sun/Shade

Some trees

No bike lanes but could be accessed
safely from side streets

Trees well spaced to allow for some
shade and programmed events
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Park Asset/Amenity

Quantity

Restrooms

1 port-o-john

Condition

Notes
Not permanent-used for events.

Circulation

Excellent

Great circulation - no paths through
green space allows for flexibility. Nice
pavement differentiation through parking
for pedestrian crossing.

Safety

Excellent

Good visibility with low shrubs.

Trash/Recycling Receptacles

1 - city trash can on sidewalk

Open Play Space

Interpretive signage is a great way to enhance
awareness of the rich cultural history of Clayton.
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Excellent
Excellent

Excellent urban flex space.

A small corner plaza provides a clear entryway into the site.
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Existing Facilities: Greenways

The demand for greenways, and access to daily needs via walking and biking facilities, is exploding across the nation. Communities are applying for walk and
bike friendly status and newcomers research neighborhoods based on Walk Scores®. Clayton is located in proximity to major multi-county trails, including
the The Mountains-to-Sea Trail, and towns with extensive greenway systems. Currently, the Clayton greenway system is comprised of approximately 8.3
miles of paved trails, serving recreational needs of the community.

EXISTING GREENWAYS & TRAILS
Length in Miles

Width

.5

10

Sam’s Branch Greenway

1.25

10

East Clayton Community Park

1.1

10

Clayton River Walk on the Neuse

5.4

10

8

(single track)

Community Park Trail

Legend Park (Mountain Bike Trails)
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Existing Programs

Program demand changes over time in response to growing populations, demographic shifts, cultural interests, regional offerings, and national trends.
Currently the population of Clayton has expressed an interest in programs for young people, indicating they would like to see more offerings in the arts,
crafts, and cultural category. By offering a variety of programs and providing an open dialog between the Department and users, the Town of Clayton can
prepare for and adapt to the demands of their population. The below table illustrates the current program schedule offered by the Town.
Following the listing of programs, an inventory is shown by age. This chart illustrates gaps in service - both for age overall and for age by offering.

Senior Specific Programs

Ages Served Male/Female

Where Held

Time

Bingo (year round)

Ages 55+

Heritage Court Apartments

Every Third Monday, 11am

Clayton Senior Center

Every Third Friday, 10am

Both

Johnston County Senior Games (Spring)

Ages 55+

Both

Clayton/Surrounding Towns

April

Senior Day (Spring)

Ages 55+

Both

The Clayton Center Council
Chambers

Third Friday in May
10am-12pm

NC Senior Games State Bocce And Cornhole
Tournament (Fall)

Ages 55+

Both

Clayton Community Park
Bocce Courts

October, 8am-6pm

N.C. State Fair Trip (Fall)

Ages 55+

Both

State Fair Grounds

(Senior Citizen Day) 8am - 4pm

Athletics and Fitness

Ages Served Male/Female

Where Held

Time

Hershey Track & Field Competition (Summer)

Ages 6-14

Both
Compete By Gender

Clayton High School Football First Saturday in June, 10am
Stadium

NFL Pepsi Punt, Pass, & Kick Competition (Fall)

Ages 6-14

Both
Compete By Gender

Clayton Community Park
East Clayton Park (future)

Early September, 10am

Soccer (Fall)

Ages 4-7

Both

Clayton Community Park

August - October

T-Ball

Ages 5-6

Both (Coed)

Clayton Community Park

April - June

Coach Pitch

Ages 7-8

Male

Clayton Community Park

April - June

Boys Tarheel (Baseball)

Ages 9-17

Male

Travel

April - June

Girls Fast Pitch Softball (Spring/Fall)

Ages 7-18

Female

Travel

August - October; March - June

Girl’s Volleyball (Fall)

Ages 9-14

Female

Travel/Clayton Community
Center

August - November
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Athletics and Fitness

Ages Served Male/Female

Where Held

Time

Youth Basketball

Ages 7-8

Coed

Clayton Community Center/
Local Schools

November - March

Ages 9-18

Male

Ages 9-15

Female

Youth/Pre-Season Basketball Players Clinic

Ages 6-15

Both

Clayton Community Center

Seasonally

Men’s Softball

Ages 18+

Male

Municipal Park/Clayton
Community Park

April - June/August - October

Adult Coed Soccer

Ages 18+

Coed

East Clayton Community
Park

August - October

Beginner Tennis

Ages 18+

Both

Clayton Community Park

Wednesday 7-8pm
(4 Weeks)

Ages 11-15

Both

Intermediate Tennis

Ages 18+

Both

Quick Start Tennis

Ages 5-7

Wednesday 6-7pm
(4 Weeks)
Clayton Community Park

Thursdays 6:30-8pm
(4 Weeks)

Clayton Community Park

6:00-6:45pm (Ages 5-7)

Ages 8-10

7:00-7:45pm (Ages 8-10)
(8 Weeks)

Zumba

Ages 18+

Both

Clayton Community Center

Mondays - 9:45-10:45am
Mondays - 7-8pm
(8 Weeks)
Thursdays - 6-6:50pm
(8 Weeks)

Tai Chi Chuan

Ages 18+

Both

Clayton Community Center/
The Clayton Center

Tuesdays & Thursdays
10-11am (Clayton Community
Center)
7-8pm (Clayton Center, Room
300)

Belly Dance

Ages 18+

Both

Clayton Community Center

Tuesdays - 7-8pm
(8 Weeks)
Tuesdays - 7:30-8:30pm
(8 weeks)

Tone & Sculpt

Ages 18+

Both

Clayton Community Center

Mondays - 6-6:50pm
(8 Weeks)

Parks and Recreation Inventory | 3-46

Athletics and Fitness

Ages Served Male/Female

Where Held

Time

Cardio/Tone/Burn

Ages 18+

Both

Clayton Community Center

Wednesdays- 6:30-7:20pm
(8 Weeks)

Fusion

Ages 18+

Both

Clayton Community Center

Wednesdays - 7:30-8:20pm
(8 Weeks)

Fit Is Fun

Ages 3-5

Both

Clayton Community Center

Tuesdays 12:30-1:15pm
(4 weeks)

Yoga

Ages 18+

Both

Clayton Community Center

Wednesdays 11am-12pm
(6 Weeks)
Saturdays 10:15-11am 9/15,
(6 weeks)

Tae Kwon Do

Ages 7+

Both

Clayton Community Center

Tuesdays & Thursdays
5:30pm - 6:45pm

Arts and Culture Programs

Ages Served Male/Female

Where Held

Time

Preschool Art

Ages 3-4

Both

Clayton Community Center

Year round

After School Art

Ages 5-13

Both

Clayton Community Center

August - May

Jewelry Silversmithing

Ages 16+

Both

The Clayton Center, Room
303

Thursdays - 6:30-8:45pm
(8 Weeks)

Drawing For Adults

Ages 18+

Both

?

Wednesdays - 6:30-8:30 pm
(6 Weeks)
Tuesdays - 6:30-8:30 pm
(6 weeks)

Painting For Adults

Ages 18+

Both

??

Thursdays - 7-8:30pm
(6 weeks)

Beginning Crochet

Ages 18+

Both

The Clayton Center

Mondays - 6:30-8:30pm
(6 Weeks)

Continuing Crochet

Ages 18+

Both

The Clayton Center

Tuesdays - 6:30-8:30pm
(6 Weeks)

Beginning Quilting

Ages 18+

Both

The Clayton Center

Wednesdays - 6:30-8:30pm
(8 Weeks)

Continuing Quilting

Ages 18+

Both

The Clayton Center

Wednesdays - 6:30-8:30pm
(8 weeks)

Home School Pottery

Ages 8-12

Both

Community Center

Mondays - 10:00-11:30am
(8 weeks)
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Arts and Culture Programs

Ages Served Male/Female

Where Held

Time

Tweens Pottery

Ages 9-12

Community Center

Monday - 4:30-6pm
(8 Weeks)

Both

Monday - 4:30-5:45pm
(6 weeks)
Tuesday - 4:30-6pm
(8 Weeks)
Tuesday - 4:30-5:45pm
(6 weeks)
Parent/Child Pottery

Ages 5+

Both

Community Center

Saturday - 10:15-11:30am Or
12:15-1:30pm
(6 Weeks)

Moms Night Out! Pottery

Ages 18+

Female

Community Center

Monday evenings 6:30-8:30pm

Teen Wheel

Ages 13-17

Both

Community Center

Tuesday– 1-3:30pm
(6 Weeks)
Tuesday– 4:30-6pm
(6 weeks)

Adult Wheel

Ages 18+

Both

Community Center

Wednesday - 10am-1pm or
6:00-8:45pm
(8 weeks)

Windchimes

Ages 16+

Both

??

Two day workshop Saturday
2:00-4pm

Handmade 3-D Ornament Workshop

Ages 18+

Both

??

Two day workshop Saturday
2:00-4pm

Personalized Ornament Workshop

Ages 16+

Both

??

One day workshop Saturday
2:00-4pm

Handbuilding For Beginners

Ages 18+

Both

Community Center

Thursday - 6-8:30pm
(8 Weeks)

Handbuilding for Adults

Ages 18+

Both

??

Wednesday 10am-1pm or
6-9pm
(8 weeks)

Handbuilding For Teens

Ages 13-17

Both

??

Thursday - 4:30-6pm
(6 weeks)

Kids ‘N Clay

Ages 5-8

Both

Community Center

Friday - 4:15-5:30pm
(6 Weeks)
Friday - 4:30-5:45pm
(6 weeks)
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Arts and Culture Programs

Ages Served Male/Female

Where Held

Time

Beginning Wheel

Ages 18+

Both

Community Center

Wednesday - 10am-1pm Or
6:00-8:45pm
( 8 Weeks)

Open Pottery Studio

Ages 16+

Both

Community Center

Mondays - 12pm-4pm
Tuesdays - 6:00-8:45pm
Thursdays - 10am-4pm

Gardening Class

Ages 16+

Both

Clayton Community Center

Tuesdays 6:30
(10 Weeks)

Financial Seminars

Ages 18+

Both

Clayton Center

Dog Training

Ages 18+

Both

varies

Wine Glass Decorating

Ages 18+

Both

Saturday 11am-1pm

Painted Keychains

Ages 18+

Both

Saturday
11Am-1pm

Sewing Workshop - Sewing For Beginners (Spring)

Ages 18+

Both

Seasonal

Quilting Workshop (Fall)

Ages 18+

Both

Clayton Youth Council

High School

Both

Clayton Community Center

2nd and 4th Monday, 7pm

After School Care

Grade K-5Th

Both

Clayton Community Center

Monday-Friday
School Dismissal - 6pm

“No School Today” Program

School Age
Children

Both

Clayton Community Center

8am - 6pm, teacher work days

CCC Child Care

3Mo. - 11 Years

Both

Clayton Community Center

Monday - Thursday
6:00-8:30pm

Summer Camps

Ages Served Male/Female

Where Held

Time

Summer Playground Program

Ages 6-12

Both

Clayton Community Center

June - August
7:30am-5:30pm

Pottery Camp

Ages 9-12

Both

Clayton Community Center

June - July
9am-12pm

Art Camp

Ages 7-10

Both

Clayton Community Center

June - July
9am-12pm

Girls Volleyball Camp

Ages 9-14

Female

Clayton Community Center

June - July
9:00am-12:00pm

Youth Coed Basketball Camp

Ages 9-14

Both

Clayton Community Center

June - July
9:00am-12:00pm

3-49 | Section 3
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Seasonal
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Existing Programs By Age

The table below illustrates the age served by each of the existing Clayton programs. Gender is indicated by “M” for male, “F” for female,
and “B” for programs serving both genders.

Program
Bingo
Johnston County Senior Games

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

20

21

22

23

24

25

B
B

Senior Day

B

NC Senior Games State Bocce
And Cornhole
Tournament

B

N.C. State Fair Trip

B

Hershey Track & Field
Competition

B

X

X

X

X

X

X

X

X

X

Nfl Pepsi Punt, Pass, & Kick
Competition

B

X

X

X

X

X

X

X

X

X

Soccer

B

X

X

X

T-Ball

B

X

X

Coach Pitch

M

Boys Tarheel (Baseball)

M

X

X

X

X

X

X

X

X

X

Girls Fast Pitch Softball

F

X

X

X

X

X

X

X

X

X

X

Girl’s Volleyball

F

X

X

X

X

X

X
X

X

X

Youth Basketball (16-18 M only)

19

X

X
X

B

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Youth Preseason Clinic

B

Men’s Softball

M

X

X

X

X

X

X

X

X

Adult Coed Soccer

B

X

X

X

X

X

X

X

X

Beginner Tennis

B

X

X

X

X

X

X

X

X

Intermediate Tennis

B

X

X

X

X

X

X

X

X

Quick Start Tennis

B
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X

X
X

X

X

X

X

X

X

X

X

X
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26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55+

Program

X

Bingo

X

Johnston County Senior
Games

X

Senior Day

X

NC Senior Games State Bocce
And Cornhole
Tournament

X

N.C. State Fair Trip
Hershey Track & Field
Competition
Nfl Pepsi Punt, Pass, & Kick
Competition
Soccer
T-Ball
Coach Pitch
Boys Tarheel (Baseball)
Girls Fast Pitch Softball
Girl’s Volleyball
Youth Basketball (16-18 M
only)
Youth Preseason Clinic

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Men’s Softball

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Adult Coed Soccer

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Beginner Tennis

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Intermediate Tennis
Quick Start Tennis
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Program

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Zumba

B

X

X

X

X

X

X

X

X

Tai Chi Chuan

B

X

X

X

X

X

X

X

X

Belly Dance

B

X

X

X

X

X

X

X

X

Tone & Sculpt

B

X

X

X

X

X

X

X

X

Cardio/Tone/Burn

B

X

X

X

X

X

X

X

X

Fusion

B

X

X

X

X

X

X

X

X

Fit Is Fun

B

Yoga

B

X

X

X

X

X

X

X

X

Tae Kwon Do

B

Preschool Art

B

After School Art

B

Jewelry Silversmithing

B

Drawing For Adults

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

B

X

X

X

X

X

X

X

X

Painting for Adults

B

X

X

X

X

X

X

X

X

Beginning Crochet

B

X

X

X

X

X

X

X

X

Continuing Crochet

B

X

X

X

X

X

X

X

X

Beginning Quilting

B

X

X

X

X

X

X

X

X

Continuing Quilting

B

X

X

X

X

X

X

X

X

Home School Pottery

B

Tweens Pottery

B

Parent/Child Pottery

B

X

X

X

X

X

X

X

X

Moms Night Out! Pottery

F

X

X

X

X

X

X

X

X

Teen Wheel

B

Adult Wheel

B

X

X

X

X

X

X

X

X

Windchimes

B

X

X

X

X

X

X

X

X

Handmade 3-D Ornament WS

B

X

X

X

X

X

X

X

X
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X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X
X

X
X
X

X
X
X
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Program

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55+

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Zumba

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Tai Chi Chuan

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Belly Dance

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Tone & Sculpt

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Cardio/Tone/Burn

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Fusion
Fit Is Fun

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Yoga

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Tae Kwon Do
Preschool Art
After School Art

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Jewelry Silversmithing

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Drawing For Adults

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Painting for Adults

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Beginning Crochet

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Continuing Crochet

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Beginning Quilting

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Continuing Quilting
Home School Pottery
Tweens Pottery

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Parent/Child Pottery

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Moms Night Out! Pottery
Teen Wheel

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Adult Wheel

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Windchimes

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Handmade 3-D Ornament WS
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Program

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

X

X

X

X

X

X

X

X

X

X

Personalized Ornament WS

B

Handbuilding For Beginners

B

X

X

X

X

X

X

X

X

Handbuilding For Adults

B

X

X

X

X

X

X

X

X

Handbuilding For Teens

B

Kids ‘N Clay

B

Beginning Wheel

B

X

X

X

X

X

X

X

X

Open Pottery Studio

B

X

X

X

X

X

X

X

X

X

X

Gardening Class

B

X

X

X

X

X

X

X

X

X

X

Financial Seminars

B

X

X

X

X

X

X

X

X

Dog Training

B

X

X

X

X

X

X

X

X

Wine Glass Decorating

B

X

X

X

X

X

X

X

X

Painted Keychains

B

X

X

X

X

X

X

X

X

Sewing Workshop - Sewing For
Beginners

B

X

X

X

X

X

X

X

X

Clayton Youth Council

B

After School Care

B

X

X

X

X

X

X

“No School Today” Program

B

X

X

X

X

X

X

X

CCC Child Care

B

X

X

X

X

X

X

X

Summer Playground Program

B

X

X

X

X

X

X

X

Summer Pottery Camp

B

X

X

X

X

Summer Art Camp

B

X

X

Summer Girls Volleyball Camp

F

X

X

X

Summer Youth Coed Basketball
Camp

B

X

X

X
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X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Program

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55+

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Personalized Ornament WS

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Handbuilding For Beginners

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Handbuilding For Adults
Handbuilding For Teens
Kids ‘N Clay

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Beginning Wheel

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Open Pottery Studio

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Gardening Class

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Financial Seminars

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Dog Training

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Wine Glass Decorating

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Painted Keychains

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Sewing Workshop - Sewing For
Beginners
Clayton Youth Council
After School Care
“No School Today” Program
CCC Child Care
Summer Playground Program
Summer Pottery Camp
Summer Art Camp
Summer Girls Volleyball Camp
Summer Youth Coed
Basketball Camp
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Section 4: Needs Assessment
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OVERVIEW

Public involvement is critical to parks and recreation planning. In addition to analyzing demographics and comparing trends, there is no better gauge for
identifying needs than asking users for their desires, opinions, and ideas. For this plan, public input was gathered by consulting the Recreation Advisory
Committee, distributing hard-copy and electronic surveys, and attending events. Hard-copy surveys were placed in the Community Center and collected at
various events, including the Concert Series and during on-location sign-ups for Parks and Recreation Programs. The electronic survey was accessible via a
project website, project Facebook page, and digitally distributed by the Town.

Survey Front

Survey Back

Needs Assessment | 4-2

Information cards were used at events and facilities
to encourage citizens to visit the project website and
participate in the Parks and Recreation Survey.

Education was an important component of the Plan.
A board was used during each community event to
explain the importance of parks.
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Parks and Recreation staff distributed surveys during the concert series.

Community Events

In lieu of arranging public open houses or
workshops, it is more effective to “go where the
people are.” As part of the planning process,
events were identified that would be suitable to
attend with a team equipped with information
about the plan, existing conditions maps,
surveys, information cards, and general parks
and recreation information. Booths were set
up during the concert series on the green in
downtown. Attendees were invited to share their
vision for the park plan, comment on a map to
address geographic gaps in service, indicate ideal
locations for greenways, communicate their
needs for programs, and complete a survey.

Events allowed the staff to share new plans and gather information from
citizens about future park needs.

On-Location and Web-Based
Survey

Citizen and stakeholder input was one of the
cornerstone elements for formulating the
Clayton Parks and Recreation Plan. The survey
allowed “self-selected” individuals to have their
comments included in the survey results. Selfselected individuals chose to participate in the
survey and they tended to be more familiar with
the recreational opportunities in the Town. Since
familiarity can be a source of bias, self-selected
surveys are not statistically valid, although they
do provide insight into local public opinion.

Demographics of participants were skewed as
mostly female parents. This affects the results of
the survey and is acknowledged and accounted
for in the recommendations. While this is not
a representative sample of the population,
important information can be gleaned from the
results. Residents who feel invested in the quality
of life that parks and recreation programs offer
appreciated the opportunity to offer feedback to
shape the future of Clayton’s parks.

Needs Assessment | 4-4

SURVEY RESULTS

The survey netted 580 responses. Generally,
the results of the survey indicated that most
respondents were female (72.8 percent),
between 35-44 years of age (54.1 percent),
and lived within the Town limits of Clayton
(56.4 percent). Respondents were asked to
review a map of the Clayton area and provide
the location in which they currently live; most
respondents (29.2 percent) indicated that they
live in the areas south of US 70 Business (“Area
5” on the survey map). The following summary
provides highlights of the survey results.

Question Five: Facilities Used Most

Park, Trail, and Facility Use

Question 2 asked how often respondents used
Clayton’s parks, trails, and facilities. Responses
indicated that the Town’s parks and recreation
facilities are very popular. Reported frequency of
use varied, but most respondents (81 percent)
enjoy Clayton’s parks and recreation facilities
at least once a month. Those who did not use
the facilities at least once a month were asked
to indicate why they did not attend more often.
The top three responses were: lack of time (18.9
percent), unfamiliarity with the facilities (17
percent), and inconvenient location of facility
(14.9 percent). The park that respondents
indicated they used most was Community Park

on Amelia Church Road (85.5 percent); the least
commonly-used park was All-Star Park on Front
Street (91.9 percent). The following chart depicts
the numbers of respondents who indicated that
they used each facility.
Those who responded “I/My Family Do Not Use”
any park were asked to indicate the reason; the
top three responses were: inconvenient location
(38.6 percent), unfamiliarity with the park (24.1
percent), and not owning a dog/having no need
for the facility (22 percent).

Program Participation

Most respondents indicated in Question 6
that they/their families participate in holiday/
special events programs (62.2 percent) and
outdoor concerts (56.2 percent). Forty six
percent of respondents reported in Question
3 that they participate in Clayton Parks and
Recreation programs at least once a month. A
majority of respondents indicated in Question
6 that they did not participate in the remaining
programs listed on the survey. The three leastused programs were special needs programs
(97.5 percent do not use), senior programs (95
percent do not use), and preschool classes (93.7
percent do not use).
In Question 3, respondents who indicated the
lowest levels of participation were asked to
explain the reasons that they did not participate;
the most frequently-cited reasons were lack
of time/class schedule not convenient (24.4
percent), and age of potential participant not
appropriate (16.4 percent).
Although participation in Clayton Parks
and Recreation programs was not very
high, respondents expressed an interest in
participating in programs. In Question 4,
respondents were asked to identify the age
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group for which the Town of Clayton Parks and
Recreation Department should enhance its
existing program. The results are depicted in the
chart below; overall, respondents felt that the
Parks and Recreation Department should enhance
programs for young people.

The most frequently-cited program types
were arts/culture/crafts programs (indicated by
29.9 percent of respondents), and children’s and
older youth programs (indicated by 25.2 percent
of respondents each).

In Question 6, respondents indicated that
there was a wide variety of types of programs,
workshops or events that they would like to see.

Question Four: Age Groups that are in Need of Programs
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Facilities and Programs Support

Questions 7 and 8 asked respondents to imagine
that they had $100 to spend on Clayton Parks
and Recreation facilities and $100 to spend on
Clayton Parks and Recreation programs. The
questions asked respondents to indicate how
they would allocate their $100 for facilities
and programs. The facilities and programs that
received the most support were aquatic center/
pool ($11,924), and youth/adult sports leagues
($6,676.00); the following charts depict the top
ten facilities and programs.

Question Seven: Top Ten Facilities

The facilities and programs that received the
least support were outdoor volleyball courts
($280.00), and pottery classes ($1,096.00).

Question Eight: Top Ten Programs
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Question 9 asked respondents to indicate their
support for some key policy measures related to
parks and recreation. A majority of respondents
supported each proposed policy. The results are
summarized in the chart below:

Question Nine: Would You Support these Parks and Recreation Measures
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Section 5: Recommendations
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OVERVIEW

Recreation professionals, including the National Recreation and Park Association, in the past
offered guidance to communities by publishing “ratios” for parks, facilities, and/or programs
based on acres or facilities per thousand people. Ratios were adapted over the years using a
variety of methods by a number of communities, resulting in noticeable inconsistencies. As a
result, the process of understanding “supply and demand” for recreation services has changed.
Solely using the population ratio method does not factor in demographics, current demand, the
Town’s capacity, other relevant planning efforts, and unique community contributing elements.
Recent trends in determining and measuring the success of recreational offerings are a result
of coupling a clear community vision with specific goals for recreation; these are used to
understand if residents are receiving the desired level of service. This approach is used to present
recommendations, determine action steps for implementation, and establish priorities to meet
the goals presented as a part of this process.
The Town of Clayton Recreation Advisory Committee focuses on the Town motto in Clayton which
is “A Premiere Community for Active Living”; they do this by creating a Master Plan vision and by
using the following goals as a measure of success:
• Understand the growing needs of the population and their vision for existing and future
facilities.
• Analyze the accessibility of Parks and Recreation facilities and how they could be better
connected to where users live and work.
• Explore how Parks and Recreation facilities can serve as an economic driver for the Town.
• Build awareness of facilities, programs, events, and future plans of the Parks and Recreation
Department.
Recommendations and prioritization evolve from comparing and analyzing several community
elements including: the 2004 Parks and Recreation Master Plan; related plans such as the 2008
Town of Clayton Strategic Growth Plan and the Town of Clayton Comprehensive Bike Plan; the
facility and program inventory; the cultural and demographic makeup of Clayton residents,
future growth; adjacent facilities and programs; and community, staff, and stakeholder input.
Recommendations are presented in five key areas: Communications, Park Facilities, Programs,
Greenways and Connectivity, and Land Acquisition.
Recommendations | 5-2

COMMUNICATIONS

The Town of Clayton offers a wide variety of
resources providing residents with places to
recreate and classes to learn new things and
stay healthy. One of the gaps identified during
this study, however, was that residents are
not clear in where, when, and what is being
offered. In order to provide greater access to
recreational offerings it is recommended the
Town:
• Complete a strategic communications plan.
• Complete a marketing outreach program to
build awareness of programs offered.
• Create a Parks and Recreation identity
program for park facilities/programs/
greenways etc.
»» Identity package for website/brochures/
fliers.
»» Wayfinding and signage package for
parks and greenways.
»» Clayton Center vs. Community Center
-create a naming program for existing
and future facilities.
• Evaluate organization and booking
procedures for programs and facilities that
is accessible by all staff.
»» System map and Google links to where
parks are located so they are accessible
on smart phones.
»» Website search by age/program/
facility/activity type (see Cary, NC).
»» Implement a Program tracking and
booking system that provides digital
sign up and capacity for ease of use and
tracking.
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PARK FACILITIES

Build upon the success of existing parks
by improving park features where needed
and providing new resources to expand
opportunities:
• There are features within existing parks
in need of repair and/or improvement
such as the playground at Municipal
Park, access and identification of Legend
Park, and tennis courts at Municipal Park.
Having recreational elements in existing
parks that are broken, out dated, and/or
in need of updating diminishes perceived
safety, ultimately affecting park usage and
accessibility. Elements that are in need of
repair are outlined in the inventory and
should be removed and/or replaced.
• Residents expressed a lack of knowledge of
existing facilities, where they are located,
and what they offer. An example would be
survey respondents not understanding the
difference between “Clayton Center” and
the “Clayton Community Center.” Improved
outreach, park signing, and facility “naming”
programs may assist in building awareness
of existing parks and facilities.
• The facility and program that ranked the
highest in resident need was aquatics.
Regionally the closest indoor aquatic facility
is in Smithfield. This facility is operated
under partnership with Johnston County
Schools and serves the area south and
east of Clayton. The desire for aquatics is
consistent with findings from the 2004 Plan,
reflecting a continued interest to meet this
recreational demand. In conjunction with
a pool facility, residents have expressed a
need for additional fitness, exercise, and
gym facilities. This need could be met as a
part of the Community Center expansion.

• Greenways and improving connectivity
remain one of the highest priorities for
residents and staff. To address a disconnect
between the desires of the population,
the low supply of trail connections,
and providing a “premiere community
for active families,” the Town needs to
move forward with greenway planning
and development - completing key
connections for recreation and improved
pedestrian and bicycle transportation.
More detailed information on greenway
and connectivity recommendations can be
found in the greenway section of the report.
Development of greenways and pedestrian
related facilities should remain a high
priority for the Town.
• Residents would like to have access to more
passive spaces. The Town should commit to
developing passive recreation on the newly
acquired tract along the Neuse River for
playgrounds, water access, hiking, camping,
and areas for picnicking. Survey respondents
do not feel locations and/or quantity
of these types of facilities are currently
meeting demand. Additional information
about service areas for these facilities is
found in the prioritization section.
• Residents would like more multi-purpose
fields. The Town will soon be opening the
East Clayton Community Park which will
provide:
»» 1 ballfield
»» 1 soccer field
»» 4 AC multi-use fields
However, in evaluating population, service area,
and demand, it is recommended additional
multi-use fields be provided. More detailed
information on location and quantity is outlined
in the prioritization section of the report.
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• The recent opening of the East Clayton
Dog Park has been very successful and
supported by residents. This may explain the
continued interest and positive response in
the survey to developing future dog parks.
It is recommended that additional dog park
facilities be provided in areas not currently
served.
• Indoor gymnasium space is at a premium
for Town programs. The Town currently
partners with schools to use gymnasium

space. However, an increase in school
security further limits access to these indoor
spaces for programs. The Town should move
forward with the next phase of Community
Center expansion for the inclusion of indoor
gymnasium and fitness space.
• Add active and passive recreation park
components as demand and population
increases.
• Review of resident program priorities
suggests demand for several programs that

would necessitate the development of future
facilities. One of the largest service gaps
is teen programming. Staff should analyze
current participation by age group and
conduct outreach efforts to determine what
programs and facilities teens desire.

A well branded system of wayfinding, such as the concept shown here for Saranac Lake, will contribute to community awareness of parks and greenways.
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PROGRAMS

There appears to be a lack of awareness of
program offerings illustrated by the many survey
respondents requesting programs currently
being offered. Outreach efforts will help remedy
this challenge.
• The number one priority should be outreach
about current facility and program offerings.
The open ended comment portion of the
survey revealed several residents were not
aware of parks, their locations, programs,
and where and when they were offered.
Evaluation of existing communication and
marketing strategies are needed. Consider
“recreation fair days” in locations that
residents frequent - such as concerts and
festivals. Look for ways to expand digital
outreach and communication, and work
closely with the Town public information
officer to develop multiple avenues of
communication.
• As a part of this programmatic outreach, an
improved facilities map should be created
illustrating what is offered and where in the
park system a particular feature or program
can be found.
• It also appears there are several classes that
people would like that are not currently
offered at times that are accessible. Many of
the fitness, yoga, and exercise classes listed
are offered during the day. While this helps
distribute facility use hours, it does not allow
for program access for working residents.
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• High support was received for teen program
offerings. When analyzing available
programs by age group, there appears to be
a gap in service for teens in facility type and
program scheduling. Suggestions included
climbing, arts, eduction, and fitness.
Working with teens to help generate ideas is
recommended.
• Residents support and enjoy community
concerts and holiday events which is
reflected in the high response rate for
expanding this program offering. The Town
should explore options for varied venue
locations and concert types to provide
greater access to all residents.
• Expand programs to reflect Phase Two
Community Center expansion facilities.
• Passive activities such as environmental
education, hiking, kayaking, and canoeing
ranked high in program offerings. The
Town should support this demand in the
development of the future park located
along Covered Bridge Road and the Neuse
River, and through continued successful
partnerships such as with Extension Services
and the library. This site and partnerships
are ideal for passive recreation and water
based programs.
• Residents would also like to see more young
adult sports league programming. The
demand, paired with requests for additional
multi-use fields, suggests strong support for
this underserved age group and program
type.

Other priority programs by vote:
• Outdoor concerts
• Sports Leagues (youth/adult)
• Swim lessons- look for ways to partner or
offer resident discounts with other facilities
until a community facility is built
• Holiday events
• Additional fitness classes; examine times
and locations of offerings
• Canoe/kayaking and outdoor passive
recreation activities
Other priority programs by free response:
• Teen programs
• Tennis
• Dance/zumba
• Soccer
• Yoga (times)
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GREENWAYS AND
CONNECTIVITY

Greenways and trails are increasingly important
to quality of life. Newcomers often select homes
based on the availability of greenways within
and adjacent to neighborhoods. In the needs
assessment and survey data collected, 55 percent
of respondents selected greenways and trails as
the top three facilities they currently use.
From the 2004 Parks and Recreation Update
survey, participants expressed a strong interest
in having greenways (linear parks) in the Town
of Clayton. Walking was ranked the number one
activity for exercise, followed by a strong interest
in jogging, cycling and dog walking. All of these
activities can be supported by the creation of a
comprehensive greenway system. Currently, most

residents only walk and ride their bike
within their own neighborhoods due to
perception of safety. Over half of the 2004 survey
respondents said they would use and support a
greenway system if it were developed.
While Clayton only has 7.8 miles of Town trails,
the newly constructed Clayton River Walk,
Clayton’s section of the Mountains-to-Sea Trail,
runs through Clayton providing recreational
opportunities for residents as well as a stream
of visitors from across the state. The Mountainsto-Sea Trail, upon completion, will boast 33 miles
of paved and boardwalk surfaces from the base
of Falls Lake Dam in Raleigh to Clayton - the
longest segment of trail in the state with no road
crossings.

The
2 0 0 8
Town of Clayton
Strategic Growth Plan
recognizes this positive impact
of greenways. Trail-based tourism will strengthen
economic development if the system is connected
to key commercial centers - including downtown.
With evidence from the current survey and past
survey supporting a desire and need for greenways,
Clayton should focus on action steps to provide
a well connected system for their residents. This
system should be destination based - connecting
people with places - and should be well marked
with a wayfinding signage system.

Sam’s Branch Greenway will need to pass under Covered Bridge Road to complete the connection to downtown.
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The majority of greenways in Clayton are located
along waterways and within parks. To become
a component of the Town’s infrastructure and
provide the desired transportation function,
greenway design standards should be modified.
Multiuse sidepaths are types of greenways that
are located within the right of way separated
from vehicular movement. These sidepaths
provide highly visible routes along existing
roads, serving both pedestrians and cyclists. One
benefit of multiuse sidepaths is the perceived
safety for inexperienced cyclists and families therefore supporting an encouragement effort
to increase bicycling as a transportation mode.
Other likely alignments for greenways are along
utility corridors. These cleared corridors are often
logical connections between neighborhoods
and commercial centers. Other potential routes
are rail lines, both active and non-active. RailsWith-Trails and Rails-To-Trails projects are
becoming more prevalent across the country.
A comprehensive bicycle and pedestrian plan
should complement this greenway system
with on-road bike facilities and a network of
sidewalks. This web of travelways for cyclists and
pedestrians will also contribute to the economic
development of the Town. Commercial centers
and the core of downtown will prosper by being
safely connected to neighborhoods. Linkages
from the Mountains-to-Sea Trail and adjacent
Town greenways will also help drive visitors to
retail and restaurant venues in the community.
The recommended greenway alignments first
consider available or potentially available land.
The opportunities for placement along stream
corridors, rail lines, conservation easements,
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power easements, and as sidepaths along
roads are revealed by examining the physical
composition of the Town.
In addition to the aforementioned land
opportunities, it is essential to consider who
will be using the greenway, what type of facility
would be most comfortable for them, and what
the trail is connecting. Typically, families want
to connect to greenways from their homes.
Therefore, greenways should be adjacent to,
and have spurs connecting with, residential
areas. Secondly, residents seek a connection
with parks for recreation needs, commercial
centers for daily needs, and schools for safe
pathways for children. This destination-based
alignment narrows recommendations to those
potentially available corridors in Town that will
create the most logical connections.
Major hurdles to walking and cycling in Clayton
include narrow roads with no space for sidewalks
or bike lanes, and crossing US 70. These barriers
are recognized by the Town and appear in
existing document recommendations, including
the 2004 Plan’s recommendation to improve the
intersection of Robertson Road and Highway
70, as well as the intersection of Shotwell Road
and Highway 70. These combined factors were
considered and evaluated when determining
the alignment for the recommended greenway
system in Clayton. As illustrated on the
proposed greenways map, the most important
connections for recreation and transportation
are:
1. The Sam’s Branch Greenway completion to
Legend and Municipal Park
2. The Clayton pedestrian connector

3. Connection of east Clayton to the
Mountains-to-Sea Trail
4. Little Creek greenway connection
5. Front Street multi-use path
These five routes will boost the economy
with connections to retail establishments and
provide safe, healthy transportation options.
Connections to schools reduce automobile
congestion and establish healthy habits for
children - combating the national child obesity
epidemic. Safe connections to parks allow
communities to use trails as extensions of the
park system and facility offerings. As the system
of paths is completed, and usage increases,
the network of walking and biking will also
contribute to the overall sense of community.

Recommended Action Steps:

• Conduct feasibility studies for the four
recommended greenway alignments.
• Seek funding for implementation of the
greenway system.
• Complete a Wayfinding Master Plan to
select locations and sign types to provide
easy navigation to destinations, parks, and
communities.
• Complete a Pedestrian Plan that builds upon
the 2006 Bicycle Plan to further examine
walking and biking networks, facilities, and
programming.
• Research and apply for grants to support a
growing system of greenways.
• Complete Safe Routes to School Plans to
improve safety and connectivity for parents
and children.

Greenway
Priorities:
Parks
& Recreation
Plan Update | 2013
1. Sam’s Branch Greenway
completion
2. The Clayton pedestrian
connector
3. Connection of east Clayton
to the Mountains-to-Sea
Trail
4. Little Creek greenway
5. Front Street multi-use path

1

4

2

5

3
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• Feature greenways as Town Parks and
Recreation Facilities.
• Install mile markers on greenways to
improve use as a recreational facility.
• Add trail connections to Legend Park.

LAND ACQUISITION

Land for recreation and open space can be
acquired in a variety of ways. In general, land
can be donated, purchased, acquired through
easements, acquired through granting agencies,
and dedicated through policy. The Town has
several methods for land dedication and
protection, which are further outlined in the
Unified Development Code (UDC). One way the
Town currently protects its natural resources
is through the establishment of Resource
Conservation Areas (RCA’s), outlined in Article
5 of the UDC. RCA’s help protect watersheds,
buffers, and floodplains within the Town.
Additionally, to ensure the Town can meet the
recreational needs of its community, the Town
requires open space and recreation land space
dedication as part of subdivision and general
standards for development. This information
is further outlined in 155.203 GENERAL USE
DISTRICT STANDARDS. Town residents have
expressed trails and greenways as one of the
highest priorities for recreation facility needs.
As such, acquisition strategies outlined above
should reflect resident priorities as follows:
1. Acquire land to meet Greenway
Connectivity recommendations &
Greenway easements.
2. Plan for a large park facility in one of the
acquisition areas identified on the map.
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3. Provide additional passive recreation
opportunities and open space.
4. Acquire land and park space in
underserved areas.
Land that is acquired in underserved areas
should respond to the needs outlined for future
facilities. Residents have expressed interest in a
wide variety of recreational features, including
a balance of passive recreation space, improved
connectivity, and active recreational facilities,
such as a pool, multi-use fields, and gymnasium
space. In addition to these identified needs,
the Town needs to plan for growth and future
populations.

POLICY REVIEW
The Town of Clayton is challenged with meeting
the recreational needs of its residents as it
continues to grow. Current planning policy
requires subdivided land to provide for future
residents by contributing to the parks, recreation,
greenways, open space, and cultural resource
needs of this community.
The Unified Development Code (UDC) outlines
land dedication, or fee in lieu, when a residential
development is submitted for approval. The
policy is written to meet the recreational needs
of the increase in population that a particular
development creates. Since Town residents
and staff have expressed a need for improved
pedestrian connectivity, and the Town places a
high value on quality of life, it is recommended
that the UDC language be strengthened
to promote dedication opportunities that
support greenway development and easement
acquisition.

Additionally, consideration should be given to
a “greenway overlay district” to include nonresidential land dedication where a greenway
is proposed. This is an integral part of a townwide transportation network and may require
additional means to provide desired connections.
Continued efforts to work with state, regional,
and local agencies should be maintained so
connections made in Town, and those extending
outside of the community, (such as the Mountainto-Sea Trail partnerships), are considered as part
of the town-wide transportation plan and vision.
Residents expressed a desire for bicycle and
pedestrian connections among residential
communities, business parks, commercial
centers, and public facilities. The Town should
evaluate commercial site design requirements
to include comprehensive trail connections and
support facilities.

Land& Recreation
Acquisition
Parks
Plan Priorities:
Update | 2013
1. Acquire land or
easements to meet
greenway connectivity
recommendations.
2. Create a 60-100 acre park
to meet active and passive
recreation needs.
3. Provide additional passive
recreation opportunities
and open space.
4. Acquire land and park space
in underserved areas.

2

1

2
1

2
2
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Section 6: Action Steps
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PRIORITIZATION

The plan findings and recommendations are further broken into priorities for implementation. The outlined prioritization
should be used as a guide to move forward and create a plan of action. Because development patterns, funding sources,
and community interests may change over time, Town staff should move forward with the recommendations above,
while adjusting priorities as recommendations are implemented. Recommendations are segmented into Immediate
Needs (0-2 years), elements that residents feel are needed to meet current demand; Near Term Needs (3-5 years),
elements the Town should address through planning, funding allocation, grant sources, and/or land acquisition; and
Long Term Needs (6-10 years), items that are priorities as the Town develops and the population increases.

IMMEDIATE NEEDS (0-2 YEARS) 2013- 2015
PARK FACILITIES

1. Repair and/or update existing facilities as highlighted in the inventory, including Municipal Park playground.
2. Update facilities map so residents know where parks are and what they offer. Also, link to Google Maps and the
Town website.
3. Expand Clayton Community Center to include an indoor gym, fitness space, pool, etc.
4. Expand playground offerings by updating the existing playground at Municipal Park and look for opportunities
to include a playground at Legend Park. Include universally accessible playgrounds in future park expansion
projects.
5. Provide access to the Neuse River. The Town has acquired land along the Clayton River Walk on the Neuse that
can meet several of the passive recreation needs expressed by staff, the advisory committee, and residents
including: kayak and canoe access, camping, event space, playgrounds, hiking trails, and special use facilities that
could assist with the development of expanded teen facilities and program offerings.
a. Develop a phasing plan for implementation of the above site to meet higher ranked priorities: playgrounds, water
access, and community event space.
6. Use PRORAGIS (Park and Recreation Operating Ratio & Geographic Information System), which is a national
database that allows park and recreation agencies to benchmark with others, develop program planning, and
enhance overall community operations. The Town should begin by completing the “lite” or “quick start” section
to receive access to the database for comparative data, and continue adding data as needed.
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GREENWAYS

1. Conduct feasibility studies and/or
construction documents for the three
recommended greenway alignments:
a. Sam’s Branch Greenway to Downtown
b. Clayton pedestrian connector
c. Little Creek greenway
2. Seek funding for greenway
implementation.
3. Look for ways to include greenway trail
connections to and within existing parks,
such as Municipal Park and Legend Park.
4. Feature greenways as town parks and
recreation facility offerings.

PROGRAMS

1. Develop an overall outreach program and
more clearly organize offerings by age,
location, time, etc.
2. Evaluate participation numbers of existing
programs already offered to determine if
the schedule matches demand.
3. Expand teen program and facility offerings.
4. Expand nature and health based youth
programs to help address child obesity and
lack of exposure to nature.
5. Continue successful partnerships, such as
with Extension Service programs and the
library, to provide needed programs. In
addition, develop new partnerships and
strategies.
6. Examine ways to expand the following
programs which ranked high in resident
responses:
a. Outdoor concerts
b. Sports leagues (youth/adult)
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c. Swim lessons- look for ways to partner
or offer resident discounts with other
facilities until a community facility is
built
d. Special events
e. Additional fitness classes - look at
times and locations of offerings
f. Canoe/kayaking and outdoor passive
recreation activities

LAND ACQUISITION

1. Acquire easements for priority greenway
connections.
2. Explore acquisition for active recreation.

NEAR TERM NEEDS (3-5 YEARS)
2016-2018
FACILITIES

1. Continue with greenway development.
2. Continue with phase two of the passive
recreation park facility development.
3. Complete design development drawings
and funding for the Clayton Community
Center expansion and phase two
development.
4. Provide additional dog parks in areas
currently not served by this type facility.

GREENWAYS

1. Complete construction of critical greenway
connections:
a. Clayton River Walk on the Neuse to
Downtown
b. Sam’s Branch Greenway to Legend and
Municipal Parks
c. Clayton pedestrian connector
d. Front Street multi-use path

2. Complete a Wayfinding Master Plan to
select locations and sign types to provide
easy navigation to destinations, parks, and
communities.
3. Complete Safe Routes to School Plans
to improve safety and connectivity for
parents and children.
4. Install mile markers on greenways to
improve use as a recreational facility.

LAND ACQUISITION

Seek land to meet passive and active recreation
needs (60-100 acres). While Clayton will soon
open East Clayton Community Park which will
contain a soccer field, ballfield, and multiuse fields, active recreation activities remain
a priority. ECCP will help meet immediate
demand. However, in order to continue to meet
active and passive demand and plan for future
growth, additional acreage will be needed.

PROGRAMS

The following programs were mentioned in
the free response section of the survey. Efforts
should be made to expand these offerings
through partnerships, adjustments of program
times and days, and/or additional offerings:
1. Environmental education and passive
recreation educational programs
2. Aquatics
3. Teen programs
4. Tennis
5. Dance/zumba
6. Soccer
7. Yoga
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LONG TERM NEEDS (6-10 YEARS)
2019-2023
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According to the Town Planning Department,
Clayton continues to see a steady increase in
annual growth at a rate of approximately two
percent. This report projects population using
previous growth rates (five years) and makes

Ro
om

adjustments based on the 2010 Census
figures. If the growth rate remains steady at two
percent, the anticipated population in 10 years
will be over 30,000. Therefore, the Town needs
to meet and maintain a high level of service by
planning for future populations.

NAME/LOCATION
All Star Park and Pavilion

1

Clayton Center
Community Center

1

Community Park

3

8

3

1

6

2

Future park at Neuse River and Covered Bridge Rd
East Clayton Dog Park

1

East Clayton Community Park

1

1

2

1

1

1

Horne Square
Legend Park

1

Municipal Park

3

1

Total:

8

2

8

1

1

2015

8058

2014.5

16116

16116

Anticipated 2023 population = 30,000

15

4

15

2

2

2

Future facilities to plan for long term needs

7

2

7

1

1

1*

Service population = 16,116/Total#

1

Special use facility: developed in new or existing park
Incorporated into new and/or existing parks

1

3

7

5

1

0

7

3

8058

5372

2302

3223

16116

0

2302.3

5372

2

4

6

13

9

2

0

13

6

1

2

3

6

4

1

0

6

3

1+

•

•

•

•

•

•

1

2

16116 16116

These elements were identified by residents as
not meeting the current level of service. Additional
items have been listed to meet level of service.
Facilities to be developed as future athletic complex

1

2

1+

•

2+

•
• •

•

•
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FACILITIES

1. Active recreation needs:
a. Four - five baseball pin wheel; seek
school partnership for additional use of
two fields
b. Two - three basketball courts (part
of the Community Center expansion)
NOTE: Three schools are currently
used for gym space which is already at
a premium. School space is trending
toward less availability due to
increased security measures. The Town
should plan for this by including indoor
gymnasium space in future community
center expansion efforts.
c. One concession stand
d. Three -five multi-use fields
e. Two picnic shelters
f. One playground
g. Six tennis courts
2. Seek opportunities to include special use
facilities in new and/or existing parks, such
as:
a. Bocce
b. Disc golf
c. Dog parks
d. Three sand volleyball courts
e. Universally accessible playgrounds

3. Provide picnic shelters in existing and new
park facilities.
The guide on 6-4 indicates the facilities Clayton
should plan for in the next ten years, based on
anticipated population and satisfaction with the
current level of service.
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GREENWAYS

1. Connect East Clayton Community Park to
the Mountains-to-Sea Trail
2. Continue development of the Clayton
River Walk on the Neuse.

LAND ACQUISITION

Continue to acquire easements for priority
greenway connections.

PROGRAMS

Add and adjust program
accommodate future growth.

offerings

to

FUNDING SOURCES
Federal Funding Sources

Federal funding is typically directed through State
agencies to local governments either in the form
of grants or direct appropriations, independent
from State budgets, where shortfalls may
make it difficult to accurately forecast available
funding for future project development. Federal
funding typically requires a local match of
approximately 20%, but there are sometimes
exceptions, such as the recent American
Recovery and Reinvestment Act stimulus funds,
which did not require a match. Since these
funding categories are difficult to forecast, it is
recommended that the local jurisdiction work
with its MPO, the case of Apex, the Capital Area
Metropolitan Planning Organization (CAMPO),
on getting pedestrian projects listed in the State
Transportation Improvement Program (STIP), as
discussed below.
The following is a list of possible Federal
funding sources that could be used to support
construction of many bicycle and pedestrian

improvements. Most of these are competitive,
and involve the completion of extensive
applications with clear documentation of the
project need, costs, and benefits. However,
it should be noted that the FHWA encourages
the construction of pedestrian facilities as an
incidental element of larger ongoing projects.
Examples include providing paved shoulders
on new and reconstructed roads, or building
sidewalks, trails and marked crosswalks as part
of new highways.

Moving Ahead for Progress in the TwentyFirst Century (MAP-21)

The largest source of federal funding for
bicycle and pedestrian is the US DOT’s FederalAid Highway Program, which Congress has
reauthorized roughly every six years since the
passage of the Federal-Aid Road Act of 1916.
The latest act, Moving Ahead for Progress
in the Twenty-First Century (MAP-21) was
enacted in July 2012 as Public Law 112-141. The
Act replaces the Safe, Accountable, Flexible,
Efficient Transportation Equity Act – a Legacy
for Users (SAFETEA-LU), which was valid from
August 2005 - June 2012.
MAP-21 authorizes funding for federal surface
transportation programs including highways and
transit for the 27 month period between July
2012 and September 2014. It is not possible to
guarantee the continued availability of any listed
MAP-21 programs, or to predict their future
funding levels or policy guidance. Nevertheless,
many of these programs have been included in
some form since the passage of the Intermodal
Surface Transportation Efficiency Act (ISTEA) in
1991, and thus may continue to provide capital
for active transportation projects and programs.
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In North Carolina, federal monies are
administered through the North Carolina
Department of Transportation (NCDOT) and
Metropolitan Planning Organizations (MPOs).
Most, but not all, of these programs are oriented
toward transportation versus recreation, with an
emphasis on reducing auto trips and providing
inter-modal connections. Federal funding is
intended for capital improvements and safety and
education programs, and projects must relate to
the surface transportation system.
There are a number of programs identified
within MAP-21 that are applicable to bicycle
and pedestrian projects. These programs are
discussed below.
More information: http://www.fhwa.dot.gov/
map21/summaryinfo.cfm

Transportation Alternatives

Transportation Alternatives (TA) is a new funding
source under MAP-21 that consolidates three
formerly separate programs under SAFETEA-LU:
Transportation Enhancements (TE), Safe Routes
to School (SR2S), and the Recreational Trails
Program (RTP). These funds may be used for a
variety of pedestrian, bicycle, and streetscape
projects including sidewalks, bikeways, multiuse paths, and rail-trails. TA funds may also be
used for selected education and encouragement
programming such as Safe Routes to School,
despite the fact that TA does not provide a
guaranteed set-aside for this activity as SAFETEALU did. Unless the Governor of a given state
chooses to opt out of Recreational Trails Program
funds, dedicated funds for recreational trails
continue to be provided as a subset of TA. MAP21 provides $85 million nationally for the RTP.
Complete eligibilities for TA include:
1. Transportation Alternatives as defined by

Section 1103 (a)(29). This category
includes the construction, planning,
and design of a range of bicycle and
pedestrian infrastructure including “on-road
and off-road trail facilities for pedestrians,
bicyclists, and other non-motorized forms
of transportation, including sidewalks,
bicycle infrastructure, pedestrian and
bicycle signals, traffic calming techniques,
lighting
and
other
safety-related
infrastructure, and transportation projects
to achieve compliance with the Americans
with Disabilities Act of 1990.” Infrastructure
projects and systems that provide “Safe
Routes for Non-Drivers” is a new eligible
activity. For the complete list of eligible
activities, visit:
http://www.fhwa.dot.gov/environment/
transportation_enhancements/legislation/
map21.cfm
2. Recreational Trails. TA funds may be used
to develop and maintain recreational trails
and trail-related facilities for both nonmotorized and motorized recreational trail
uses. Examples of trail uses include hiking,
bicycling, in-line skating, equestrian use,
and other non-motorized and motorized
uses. These funds are available for both
paved and unpaved trails, but may not be
used to improve roads for general passenger
vehicle use or to provide shoulders or
sidewalks along roads.
Recreational Trails Program funds may be
used for:
• Maintenance and restoration of
existing trails
• Purchase and lease of trail
construction and maintenance
equipment

• Construction
of new trails,
including unpaved trails
• Acquisition or easements of property
for trails
• State administrative costs related
to this program (limited to seven
percent of a State’s funds)
• Operation of educational programs
to promote safety and environmental
protection related to trails (limited to
five percent of a State’s funds)
NC’s dedicated annual RTC funds for 2012
total $1,506,344. See this link for funding
levels in subsequent years: http://www.
fhwa.dot.gov/MAP21/funding.cfm.
3. Safe Routes to School. The purpose of
the Safe Routes to Schools eligibility is
to promote safe, healthy alternatives to
riding the bus or being driven to school.
All projects must be within two miles of
primary or middle schools (K-8).
Eligible projects may include:
• Engineering improvements. These
physical improvements are designed
to reduce potential bicycle and
pedestrian conflicts with motor
vehicles. Physical improvements may
also reduce motor vehicle traffic
volumes around schools, establish
safer and more accessible crossings,
or construct walkways, trails or
bikeways. Eligible improvements
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include sidewalk improvements,
traffic calming/speed reduction,
pedestrian and bicycle crossing
improvements, on-street bicycle
facilities, off-street bicycle and
pedestrian facilities, and secure
bicycle parking facilities.
• Education and Encouragement
Efforts. These programs are
designed to teach children safe
bicycling and walking skills while
educating them about the health
benefits, and environmental
impacts. Projects and programs
may include creation, distribution,
and implementation of educational
materials; safety based field trips;
interactive bicycle/pedestrian safety
video games; and promotional
events and activities (e.g. bicycle
rodeos, walking school buses).
• Enforcement Efforts. These
programs aim to ensure that traffic
laws near schools are obeyed.
Law enforcement activities apply
to cyclists, pedestrians and motor
vehicles alike. Projects may include
development of a crossing guard
program, enforcement equipment,
photo enforcement, and pedestrian
sting operations.
4. Planning, designing, or constructing
roadways within the right-of-way of
former Interstate routes or divided
highways. At the time of writing, detailed
guidance from the Federal Highway
Administration on this new eligible activity
was not available.
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Average annual funds available through TA
over the life of MAP-21 equal $814 million
nationally, which is based on a 2% setaside of total MAP-21 allocations. Current
projected obligations for NC are available
at this website: ttp://www.fhwa.dot.gov/
MAP21/funding.cfm.] Note that state
DOT’s may elect to transfer up to 50% of TA
funds to other highway programs, so the
amount listed on the website represents
the maximum potential funding.
Remaining TA funds (those monies not redirected to other highway programs) are
disbursed through a separate competitive
grant program administered by NCDOT.
Local governments, school districts, tribal
governments, and public lands agencies
are permitted to compete for these funds.

Surface Transportation Program

The Surface Transportation Program (STP)
provides states with flexible funds which may be
used for a variety of highway, road, bridge, and
transit projects. A wide variety of bicycle and
pedestrian improvements are eligible, including
on-street bicycle facilities, off-street trails,
sidewalks, crosswalks, bicycle and pedestrian
signals, parking, and other ancillary facilities.
Modification of sidewalks to comply with the
requirements of the Americans with Disabilities
Act (ADA) is also an eligible activity. Unlike
most highway projects, STP-funded bicycle and
pedestrian facilities may be located on local
and collector roads which are not part of the
Federal-aid Highway System. 50% of each state’s
STP funds are suballocated geographically by
population; the remaining 50% may be spent in
any area of the state.

Highway Safety Improvement Program

MAP-21 doubles the amount of funding available
through the Highway Safety Improvement
Program (HSIP) relative to SAFETEA-LU. HSIP
provides $2.4 billion nationally for projects
and programs that help communities achieve
significant reductions in traffic fatalities and
serious injuries on all public roads, bikeways,
and walkways. MAP-21 preserves the RailwayHighway Crossings Program within HSIP but
discontinues the High-Risk Rural roads setaside unless safety statistics demonstrate
that fatalities are increasing on these roads.
Bicycle and pedestrian safety improvements,
enforcement activities, traffic calming projects,
and crossing treatments for non-motorized
users in school zones are eligible for these funds.

Transportation for Elderly Persons and
Persons with Disabilities

This program can be used for capital expenses
that support transportation to meet the
special needs of older adults and persons with
disabilities, including providing access to an
eligible public transportation facility. More
information: http://www.fta.dot.gov/funding/
grants/grants_financing_3556.html

Land and Water Conservation Fund

The Land and Water Conservation Fund (LWCF)
provides grants for planning and acquiring
outdoor recreation areas and facilities, including
trails. Funds can be used for right-of-way
acquisition and construction. The program is
administered by the Department of Environment
and Natural Resources as a grant program
for states and local governments. Maximum
annual grant awards for county governments,
incorporated municipalities, public authorities,
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and federally recognized Indian tribes are
$250,000. The local match may be provided with
in-kind services or cash. More information: http://
www.ncparks.gov/About/grants/lwcf_main.php

Rivers, Trails, and Conservation Assistance
Program

The Rivers, Trails, and Conservation Assistance
Program (RTCA) is a National Parks Service (NPS)
program providing technical assistance via direct
NPS staff involvement to establish and restore
greenways, rivers, trails, watersheds and open
space. The RTCA program provides only for
planning assistance—there are no implementation
funds available. Projects are prioritized for
assistance based on criteria including conserving
significant community resources, fostering
cooperation between agencies, serving a large
number of users, encouraging public involvement
in planning and implementation, and focusing
on lasting accomplishments. This program may
benefit trail development in North Carolina
locales indirectly through technical assistance,
particularly for community organizations, but is
not a capital funding source. More information:
http://www.nps.gov/ncrc/programs/rtca/
or
contact the Southeast Region RTCA Program
Manager Deirdre “Dee” Hewitt at (404) 507-5691.

State Funding Sources

The North Carolina Department of Administration
offers a North CArolina Funding Resource guide
that outlines opportunities and sources available
for improved education and health for children:
http://www.doa.state.nc.us/yaio/documents/
publications/FGR.pdf

North Carolina Department of
Transportation (NCDOT) State
Transportation Improvement Program

NCDOT’s Policy to Projects process uses data

regarding pavement condition, traffic
congestion and road safety, as well as input
from local governments and NCDOT staff, to
determine transportation priorities. This approach
ranks projects for all modes of transportation
in priority order, based on the department’s
goals and also determines which projects are
included in the department’s State Transportation
Improvement Program (STIP), a federally
mandated transportation planning document that
details transportation improvements prioritized
by stakeholders for inclusion in the Work Program
over the next seven years. The STIP is updated
every two years.
The STIP contains funding information for various
transportation divisions of NCDOT including:
highways, aviation, enhancements, public
transportation, rail, bicycle and pedestrians, and
the Governor’s Highway Safety Program. Access
to many federal funds require that projects be
incorporated into the STIP. STIP is the largest
single source of funding within SAFETEA-LU and
NCDOT.
To access the STIP: http://www.ncdot.org/
planning/development/TIP/TIP/. For more
about the STIP process: http://www.ncdot.org/
performance/reform/

Spot Improvement Program

The Division of Bicycle and Pedestrian
Transportation (DPBT) budgets $500,000 per year
for “spot” safety improvements throughout North
Carolina. Eligible improvements include drain grate
replacement, bicycle loop detectors, pedestrian
signals and other small-scale improvements.
These funds are used for small-scale projects not
substantial enough to be included in the STIP.
Proposals should be submitted directly to the
Division of Bicycle and Pedestrian Transportation.

Bicycle
and

Pedestrian Planning
Grant Initiative

The Bicycle and Pedestrian Planning Grant
Initiative is a matching grant program
administered through NCDOT that encourages
municipalities to develop comprehensive bicycle
plans and pedestrian plans. The Division of
Bicycle and Pedestrian Transportation (DPBT) and
the Transportation Planning Branch (TPB) sponsor
this grant. All North Carolina municipalities are
eligible and are encouraged to apply. Funding
allocations are determined on a sliding scale based
on population. Municipalities who currently have
bicycle plans or pedestrian plans, either through
this grant program or otherwise, may also apply
to update their plan provided it is at least five
years old.
More information: http://www.ncdot.gov/
bikeped/planning/

North Carolina Department of Environment
and Natural Resources

The North Carolina Department of Environment
and Natural Resources Division of Coastal
Management offers the Public Beach and Coastal
Waterfront Access Funds program, awarding
$500,000 to $1 million a year in matching grants
to local governments for projects to improve
pedestrian access to the state’s beaches and
waterways. Eligible applicants include the 20
coastal counties and municipalities therein that
have public trust waters within their jurisdictions.
More information: http://www.
nccoastalmanagement.net/Access/about.html
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The North Carolina Division of Parks and
Recreation

The North Carolina Division of Parks and
Recreation and the State Trails Program offer
funds to help citizens, organizations and
agencies plan, develop and manage all types
of trails ranging from greenways and trails for
hiking, biking and horseback riding to river trails
and off-highway vehicle trails.
More information: http://www.ncparks.gov/
About/grants/main.php

The North Carolina Parks and Recreation
Trust Fund (PARTF)

The Parks and Recreation Trust Fund (PARTF)
provides dollar-for-dollar matching grants to
counties, incorporated municipalities and public
authorities, as defined by G.S. 159-7. Through
this program, several million dollars each year
are available to local governments to fund the
acquisition, development and renovation of
recreational areas. A local government can
request a maximum of $500,000 with each
application. An applicant must match the grant
dollar-for-dollar, 50% of the total cost of the
project, and may contribute more than 50%.
The appraised value of land to be donated to
the applicant can be used as part of the match.
The value of in-kind services, such as volunteer
work, cannot be used as part of the match.
More information: http://www.ncparks.gov/
About/grants/partf_main.php

Recreational Trails Program

The Recreational Trails Program (RTP) of the
federal transportation bill provides funding to
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states to develop and maintain recreational trails
and trail-related facilities for both nonmotorized
and motorized recreational trail uses. Examples
of trail uses include hiking, bicycling, in-line
skating, and equestrian use. These funds are
available for both paved and unpaved trails, but
may not be used to improve roads for general
passenger vehicle use or to provide shoulders
or sidewalks along roads. Recreational Trails
Program funds may be used for:
• Maintenance and restoration of existing
trails
• Purchase and lease of trail construction and
maintenance equipment
• Construction of new trails, including
unpaved trails
• Acquisition or easements of property for
trails
• State administrative costs related to this
program (limited to seven percent of a
state’s RTP dollars)
• Operation of educational programs
to promote safety and environmental
protection related to trails (limited to five
percent of a state’s RTP dollars)
In North Carolina, the Recreational Trails Program
is administered by the North Carolina Division
of Parks and Recreation. This grant is specifically
designed to pay for recreational trail projects
rather than utilitarian transportation-based
projects. Grants up to $75,000 per project, and
applicants must be able to contribute 20% of the
project costs with cash or in-kind contributions.
Projects must be consistent with the Statewide
Comprehensive Outdoor Recreation Plan
(SCORP).

More information: http://www.ncparks.gov/
About/trails_grants.php

Adopt-A-Trail Program

The Adopt-A-Trail (AAT) Program is a source of
small funds for trail construction, maintenance,
and land acquisition for trails. The program
funds $108,000 annually in North Carolina,
and awards grants up to $5,000 per project
with no local match required. Applications are
due in February. More information is available
from Regional Trails Specialists and the Grants
Manager.
More information: http://www.ncparks.gov/
About/grants/docs/AAT_info.pdf

Local Government Funding Sources

Municipalities often plan for the funding of
pedestrian facilities or improvements through
development of Capital Improvement Programs
(CIP). In Raleigh, for example, the greenways
system has been developed over many years
through a dedicated source of annual funding
that has ranged from $100,000 to $500,000,
administered through the Recreation and Parks
Department. CIPs should include all types of
capital improvements (water, sewer, buildings,
streets, etc.) versus programs for single purposes.
This allows municipal decision-makers to
balance all capital needs. Typical capital funding
mechanisms include the following: capital
reserve fund, capital protection ordinances,
municipal service district, tax increment
financing, taxes, fees, and bonds. Each category
is described below. A variety of possible funding
options available to North Carolina jurisdictions
for implementing pedestrian projects are
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described below. However, many will require
specific local action as a means of establishing a
program, if not already in place.

Capital Reserve Fund

Municipalities have statutory authority to create
capital reserve funds for any capital purpose,
including pedestrian facilities. The reserve fund
must be created through ordinance or resolution
that states the purpose of the fund, the duration
of the fund, the approximate amount of the fund,
and the source of revenue for the fund. Sources
of revenue can include general fund allocations,
fund balance allocations, grants and donations for
the specified use.

Capital Project Ordinances

Municipalities can pass Capital Project Ordinances
that are project specific. The ordinance identifies
and makes appropriations for the project.

Local Improvement Districts (LIDs)

Local Improvement Districts (LIDs) are most often
used by cities to construct localized projects such
as streets, sidewalks or bikeways. Through the
LID process, the costs of local improvements are
generally spread out among a group of property
owners within a specified area. The cost can be
allocated based on property frontage or other
methods such as traffic trip generation.

Municipal Service District

Municipalities have statutory authority to establish
municipal service districts, to levy a property tax
in the district additional to the citywide property
tax, and to use the proceeds to provide services
in the district. Downtown revitalization projects
are one of the eligible uses of service districts,
and can include projects such as street, sidewalk,
or bikeway improvements within the downtown
taxing district.

Tax Increment Financing

Project Development Financing bonds,
also known as Tax Increment Financing (TIF) is
a relatively new tool in North Carolina, allowing
localities to use future gains in taxes to finance
the current improvements that will create those
gains. When a public project (e.g., sidewalk
improvements) is constructed, surrounding
property values generally increase and encourage
surrounding development or redevelopment.
The increased tax revenues are then dedicated
to finance the debt created by the original public
improvement project. Streets, streetscapes,
and sidewalk improvements are specifically
authorized for TIF funding in North Carolina.
Tax Increment Financing typically occurs within
designated development financing districts that
meet certain economic criteria that are approved
by a local governing body. TIF funds are generally
spent inside the boundaries of the TIF district,
but they can also be spent outside the district if
necessary to encourage development within it.

Installment Purchase Financing

As an alternative to debt financing of capital
improvements, communities can execute
installment or lease purchase contracts for
improvements. This type of financing is typically
used for relatively small projects that the seller or
a financial institution is willing to finance or when
up-front funds are unavailable. In a lease purchase
contract the community leases the property
or improvement from the seller or financial
institution. The lease is paid in installments
that include principal, interest, and associated
costs. Upon completion of the lease period, the
community owns the property or improvement.
While lease purchase contracts are similar to a
bond, this arrangement allows the community
to acquire the property or improvement without

issuing debt. These instruments,
however, are more costly than issuing debt.

Taxes

Many communities have raised money for general
transportation programs or specific project needs
through self-imposed increases in taxes and
bonds. For example, Pinellas County residents
in Florida voted to adopt a one- cent sales tax
increase, which provided an additional $5 million
for the development of the overwhelmingly
popular Pinellas Trail. Sales taxes have also been
used in Allegheny County, Pennsylvania, and in
Boulder, Colorado to fund open space projects.
A gas tax is another method used by some
municipalities to fund public improvements. A
number of taxes provide direct or indirect funding
for the operations of local governments. Some of
them are:

Sales Tax

In North Carolina, the state has authorized a
sales tax at the state and county levels. Local
governments that choose to exercise the local
option sales tax (all counties currently do), use
the tax revenues to provide funding for a wide
variety of projects and activities. Any increase in
the sales tax, even if applying to a single county,
must gain approval of the state legislature. In
1998, Mecklenburg County was granted authority
to institute a one-half cent sales tax increase for
mass transit.
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Property Tax

Property taxes generally support a significant
portion of a municipality’s activities. However,
the revenues from property taxes can also be
used to pay debt service on general obligation
bonds issued to finance greenway system
acquisitions. Because of limits imposed on tax
rates, use of property taxes to fund greenways
could limit the municipality’s ability to raise
funds for other activities. Property taxes can
provide a steady stream of financing while
broadly distributing the tax burden. In other
parts of the country, this mechanism has been
popular with voters as long as the increase is
restricted to parks and open space. Note, other
public agencies compete vigorously for these
funds, and taxpayers are generally concerned
about high property tax rates.

Excise Taxes

Excise taxes are taxes on specific goods and
services. These taxes require special legislation
and funds generated through the tax are limited
to specific uses. Examples include lodging,
food, and beverage taxes that generate funds
for promotion of tourism, and the gas tax that
generates revenues for transportation related
activities.

Occupancy Tax

The NC General Assembly may grant Towns
the authority to levy occupancy tax on hotel
and motel rooms. The act granting the taxing
authority limits the use of the proceeds, usually
for tourism-promotion purposes.

Fees

A variety of fee options have been used by
local jurisdictions to assist in funding
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pedestrian and bicycle improvements. Enabling
actions may be required for a locality to take
advantage of these tools.

and maintenance) activities in support of the
streetscape.

Stormwater Utility Fees

Developers can be required to pay impact fees
through local enabling legislation. Impact fees,
which are also known as capital contributions,
facilities fees, or system development charges,
are typically collected from developers or
property owners at the time of building permit
issuance to pay for capital improvements
that provide capacity to serve new growth.
The intent of these fees is to avoid burdening
existing customers with the costs of providing
capacity to serve new growth so that “growth
pays its own way.”

Greenway trail property may be purchased with
stormwater fees, if the property in question is
used to mitigate floodwater or filter pollutants.
Stormwater charges are typically based on an
estimate of the amount of impervious surface
on a user’s property. Impervious surfaces (such
as rooftops and paved areas) increase both
the amount and rate of stormwater runoff
compared to natural conditions. Such surfaces
cause runoff that directly or indirectly discharge
into public storm drainage facilities and create
a need for stormwater management services.
Thus, users with more impervious surface are
charged more for stormwater service than users
with less impervious surface. The rates, fees, and
charges collected for stormwater management
services may not exceed the costs incurred to
provide these services.

Streetscape Utility Fees

Streetscape Utility Fees could help support
streetscape maintenance of the area between
the curb and the property line through a flat
monthly fee per residential dwelling unit.
Discounts would be available for senior and
disabled citizens. Non-residential customers
would be charged a per-foot fee based on the
length of frontage streetscape improvements.
This amount could be capped for nonresidential customers with extremely large
amounts of street frontage. The revenues raised
from Streetscape Utility fees would be limited
by ordinance to maintenance (or construction

Impact Fees

In North Carolina, impact fees are designed to
reflect the costs incurred to provide sufficient
capacity in the system to meet the additional
needs of a growing community. These charges
are set in a fee schedule applied uniformly
to all new development. Communities that
institute impact fees must develop a sound
financial model that enables policy makers to
justify fee levels for different user groups, and
to ensure that revenues generated meet (but
do not exceed) the needs of development.
Factors used to determine an appropriate
impact fee amount can include: lot size,
number of occupants, and types of subdivision
improvements. A developer may reduce the
impacts (and the resulting impact fee) by paying
for on- or offsite pedestrian improvements that
will encourage residents/tenants to walk or use
transit rather than drive. Establishing a clear
nexus or connection between the impact fee
and the project’s impacts is critical in avoiding a
potential lawsuit.
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Exactions

Exactions are similar to impact fees in that they
both provide facilities to growing communities.
The difference is that through exactions it can
be established that it is the responsibility of the
developer to build the greenway or pedestrian
facility that crosses through the property, or
adjacent to the property being developed.

In-Lieu-Of Fees

As an alternative to requiring developers to
dedicate on-site greenway or pedestrian facilities,
some communities provide a choice of paying a
front-end charge for off-site protection of pieces
of the larger system. Payment is generally a
condition of development approval and recovers
the cost of the off- site land acquisition or the
development’s proportionate share of the cost
of a regional facility serving a larger area. Some
communities prefer in-lieu-of fees. This alternative
allows community staff to purchase land worthy
of protection rather than accept marginal land
that meets the quantitative requirements of a
developer dedication but falls short of qualitative
interests.

Bonds and Loans

Bonds have been a very popular way for
communities across the country to finance their
pedestrian and greenway projects. A number of
bond options are listed below. Contracting with a
private consultant to assist with this program may
be advisable. Since bonds rely on the support
of the voting population, an education and
awareness program should be implemented prior
to any vote. Billings, Montana used the issuance
of a bond in the amount of $599,000 to provide
the matching funds for several of their TEA-21
enhancement dollars. Austin, Texas has also used
bond issues to fund a portion of its bicycle and
trail system.

Revenue Bonds

Revenue bonds are bonds that are secured
by a pledge of the revenues from a specific local
government activity. The entity issuing bonds
pledges to generate sufficient revenue annually
to cover the program’s operating costs, plus meet
the annual debt service requirements (principal
and interest payment). Revenue bonds are
not constrained by the debt ceilings of general
obligation bonds, but they are generally more
expensive than general obligation bonds.

the
property
that benefits from
the improvements funded
with the special assessment bond proceeds.
Debt service payments on these bonds are funded
through annual assessments to the property
owners in the assessment area.

General Obligation Bonds

State Revolving Fund Loans

Cities, counties, and service districts generally
are able to issue general obligation (G.O.) bonds
that are secured by the full faith and credit of
the entity. A general obligation pledge is stronger
than a revenue pledge, and thus may carry a
lower interest rate than a revenue bond. The local
government issuing the bonds pledges to raise its
property taxes, or use any other sources of revenue,
to generate sufficient revenues to make the debt
service payments on the bonds. Frequently, when
local governments issue G.O. bonds for public
enterprise improvements, the public enterprise
will make the debt service payments on the
G.O. bonds with revenues generated through
the public entity’s rates and charges. However, if
those rate revenues are insufficient to make the
debt payment, the local government is obligated
to raise taxes or use other sources of revenue to
make the payments. Bond measures are typically
limited by time, based on the debt load of the local
government or the project under focus. Funding
from bond measures can be used for right-of-way
acquisition, engineering, design, and construction
of pedestrian and bicycle facilities. Voter approval
is required.

Special Assessment Bonds

Special assessment bonds are secured by a lien on

Initially funded with federal and state money, and
continued by funds generated by repayment of
earlier loans, State Revolving Funds (SRFs) provide
low interest loans for local governments to fund
water pollution control and water supply related
projects including many watershed management
activities. These loans typically require a revenue
pledge, like a revenue bond, but carry a below
market interest rate and limited term for debt
repayment (20 years).

Funds from Private Foundations and
Organizations

Many communities have solicited greenway and
pedestrian infrastructure funding assistance from
private foundations and other conservationminded benefactors. Below are several examples
of private funding opportunities available in North
Carolina.

Land for Tomorrow Campaign

Land for Tomorrow is a diverse partnership
of businesses, conservationists, farmers,
environmental groups, health professionals
and community groups committed to securing
support from the public and General Assembly
for protecting land, water and historic places. The
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campaign is asking the North Carolina General
Assembly to reject legislation that threatens to
reduce funding of conservation focused trust
funds. Land for Tomorrow will enable North
Carolina to reach a goal of ensuring that working
farms and forests; sanctuaries for wildlife;
land bordering streams, parks and greenways;
land that helps strengthen communities and
promotes job growth; historic downtowns and
neighborhoods; and more, will be there to
enhance the quality of life for many generations.
In 2011, the Land for Tomorrow Campaign
suffered an 85 percent budget cut and future
program funding is uncertain.
More information: http://www.
landfortomorrow.org/

Walmart State Giving Program

The Walmart Foundation financially supports
projects that create opportunities for better
living. Grants are awarded for projects that
support and promote education, workforce
development/economic opportunity, health and
wellness, and environmental sustainability. Both
programmatic and infrastructural projects are
eligible for funding. State Giving Program grants
start at $25,000, and there is no maximum
award amount. The program accepts grant
applications on an annual, state by state basis
January 2nd through March 2nd.
Online resource: http://walmartstores.com/
CommunityGiving/8168.aspx?p=8979

The Rite Aid Foundation Grants

The Rite Aid Foundation is a foundation that
supports projects that promote health and
wellness in the communities that Rite Aid serves.
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Award amounts vary and grants are awarded on
a one year basis. A wide array of activities are
eligible for funding, including infrastructural and
programmatic projects.

American Greenways Eastman Kodak
Awards

This Winston-Salem-based Foundation has been
assisting the environmental projects of local
governments and non-profits in North Carolina
for many years. They have two grant cycles per
year and generally do not fund land acquisition.
However, they may be able to offer support
in other areas of open space and greenways
development.

The Conservation Fund’s American Greenways
Program has teamed with the Eastman Kodak
Corporation and the National Geographic
Society to award small grants ($250 to
$2,000) to stimulate the planning, design and
development of greenways. These grants can be
used for activities such as mapping, conducting
ecological assessments, surveying, holding
conferences, developing brochures, producing
interpretive displays, incorporating land trusts,
and building trails. Grants cannot be used
for academic research, institutional support,
lobbying or political activities. Currently, the
grant program is on hold until further notice.

More information is available at http://www.zsr.
org.

More information: http://www.
conservationfund.org/kodak_awards.

Bank of America Charitable Foundation,
Inc.

The Trust for Public Land

Online resource: http://www.riteaid.com/
company/community/foundation.jsf

Z. Smith Reynolds Foundation

The Bank of America Charitable Foundation is
one of the largest in the nation. The primary
grants program is called Neighborhood
Excellence, which seeks to identify critical
issues in local communities. Another program
that applies to greenways is the Community
Development Programs, and specifically the
Program Related Investments. This program
targets low- and moderate-income communities
and serves to encourage entrepreneurial
business development.
More information: http://www.bankofamerica.
com/foundation.

Land conservation is central to the mission of
the Trust for Public Land (TPL). Founded in 1972,
the Trust for Public Land is the only national
nonprofit working exclusively to protect land
for human enjoyment and well being. TPL
helps conserve land for recreation and spiritual
nourishment and to improve the health and
quality of life of American communities.
More information: http://www.tpl.org

National Trails Fund

American Hiking society created the National
Trails Fund in 1998 as the only privately
supported national grants program providing
funding to grassroots organizations working
toward establishing, protecting, and maintaining
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foot trails in America. The society provides funds
to help address the $200 million backlog of trail
maintenance. National Trails Fund grants help
give local organizations the resources they need
to secure access, volunteers, tools and materials
to protect America’s cherished public trails. To
date, American Hiking has granted more than
$240,000 to 56 different trail projects across the
U.S. for land acquisition, constituency building
campaigns, and traditional trail work projects.
Awards range from $500 to $10,000 per project.
Projects the American Hiking Society will consider
include:
Securing trail lands, including acquisition of trails
and trail corridors, and the costs associated with
acquiring conservation easements.
Building and maintaining trails that will result in
visible and substantial ease of access, improved
hiker safety, and/or avoidance of environmental
damage.
Constituency building surrounding specific trail
projects, including volunteer recruitment and
support.
More information: http://www.americanhiking.
org/

donations of services, equipment, labor,
or reduced costs for supplies.

Corporate Donations

Corporate donations are often received in the
form of liquid investments (i.e. cash, stock,
bonds) and in the form of land. Municipalities
typically create funds to facilitate and simplify a
transaction from a corporation’s donation to the
given municipality. Donations are mainly received
when a widely supported capital improvement
program is implemented. Such donations can
improve capital budgets and / or projects.

Volunteer Work

Residents and other community members are
excellent resources for garnering support and
enthusiasm for a greenway corridor or pedestrian
facility. Furthermore volunteers can substantially
reduce implementation and maintenance costs.
Individual volunteers from the community can
be brought together with groups of volunteers
from church groups, civic groups, scout troops
and environmental groups to work on greenway
development on special community workdays.
Volunteers can also be used for fund-raising,
maintenance, and programming needs.

Local Trail Sponsors

A sponsorship program for trail amenities allows
smaller donations to be received from both
individuals and businesses. Cash donations
could be placed into a trust fund to be accessed
for certain construction or acquisition projects
associated with the greenways and open space
system. Some recognition of the donors is
appropriate and can be accomplished through
the placement of a plaque, the naming of a
trail segment, and/or special recognition at an
opening ceremony. Valuable in-kind gifts include
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A Note to Readers:
The heart of any transportation plan is the investments that will be made to serve the travel needs of our
growing region’s citizens, businesses and visitors. These investments take the form of road, transit, rail,
cycling and walking facilities and services, together with related technologies. Maps are created to help
visualize the nature of both the facilities in which we plan to invest and the existing and future population
and jobs that the facilities are designed to serve. But the maps in this document are for illustrative purposes
only and are subject to change and interpretation. The details of the investments are in the project lists that
are included with this report.
Comments may be submitted to either of the MPOs through their websites:
NC Capital Area MPO: www.campo-nc.us/
attention: Chris Lukasina
Durham-Chapel Hill-Carrboro MPO: www.dchcmpo.org/
attention: Andy Henry
Because this document addresses the official plans of both MPOs, the document is color-coded. Text and
tables with a white background apply to both MPOs.
Text and tables highlighted in this green color apply only to the Durham-Chapel Hill-Carrboro MPO.
Text and tables highlighted in this yellow color apply only to the Capital Area MPO
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1. Executive Summary
Transportation investments link people to the places where they work, learn, shop and play, and provide
critical connections between businesses and their labor markets, suppliers and customers.
This document contains the 2045 Metropolitan Transportation Plans (MTPs) for the two organizations charged
with transportation decision-making in the Research Triangle Region: the Capital Area Metropolitan Planning
Organization (CAMPO) and the Durham-Chapel Hill-Carrboro Metropolitan Planning Organization (DCHC
MPO). These organizations, and the areas for which they are responsible, are commonly called “MPOs.”
The Metropolitan Transportation Plans are the guiding documents for future investments in roads, transit
services, bicycle and pedestrian facilities and related transportation activities and services to match the
growth expected in the Research Triangle Region.
The areas covered by this plan are part of a larger economic region. Transportation investments should
consider the mobility needs of this larger region and links to the other large metro regions of North Carolina
and throughout the Southeast. The Triangle Region is expected to accommodate substantial future growth;
we need to plan for the region we will become, not just the region we are today.
Estimated 2013 and Forecast
2045 Population and Jobs

2013

2045

Population

Jobs

1,1ϱ0,000

540,000

2,0ϳ0,000

1,000,000

920,000

470,000

Durham-Chapel Hill-Carrboro MPO

4ϯ0,000

260,000

6ϰ0,000

450,000

210,000

190,000

Areas outside MPO boundaries

160,000

60,000

310,000

80,000

150,000

20,000

1,ϳϰ0,000

860,000

ϯ,ϬϮ0,000

1,530,000

1,280,000

680,000

Capital Area MPO

Total for area covered by the
region’s transportation model

Population

2013 to 2045 Growth
Jobs

Population

Jobs

The Triangle has historically been one of the nation’s most sprawling regions and current forecasts project both
continued outward growth and infill development in selected locations, most notably in the central parts of
Raleigh, Durham and Chapel Hill and at community-defined activity centers like the planned mixed use center
within the Research Triangle Park. A key challenge for our transportation plans is to match our vision for how
our communities should grow with the transportation investments to support this growth.
No region has been able to “build its way” out of congestion; an important challenge for our transportation
plans is to provide travel choices that allow people to avoid congestion where it cannot be prevented.
Our population is changing. The population is aging, more households will be composed of single-person and
two-person households without children, the number of households without cars is increasing, and more
people are interested in living in more compact neighborhoods with a mix of activities. Our plans are
designed to provide mobility choices for our changing needs.
Our MPOs are tied together by very strong travel patterns between them; our largest commute pattern and
heaviest travel volumes occur at the intersection of the MPO boundaries. Our MPO plans need to recognize
the mobility needs of residents and businesses that transcend our MPO borders.
The region has a common vision of what it wants its
transportation system to be:
a seamless integration of transportation services that offer
a range of travel choices to support economic development
and are compatible with the character and development of
our communities, sensitive to the environment, improve
quality of life and are safe and accessible for all.
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The MPOs have jointly adopted goals and objectives to accomplish this vision and selected performance
measures to track progress over time. Each MPO will have targets that reflect the unique characteristics and
aspirations of the communities within each MPO. The 2045 Transportation Plan commits our region to
transportation services and patterns of development that contribute to a
more sustainable place where people can successfully pursue their daily
activities.
To analyze the transportation investment choices we have, the MPOs
followed a systematic process involving significant public engagement. It
began with an understanding of how our communities’ plans envision
guiding future growth. Community plans anticipate that five regionalscale centers in Raleigh, Durham, Cary, Chapel Hill and the Research
Triangle Park are expected to contain large concentrations of
employment and/or intense mixes of homes, workplaces, shops, medical
centers, higher education institutions, visitor destinations and
entertainment venues. Linking these activity centers to one another, and
connecting them with communities throughout the region by a variety of
travel modes can provide expanded opportunities for people to have
choices about where they live, work, learn and play.
Next, planners used sophisticated software to forecast the types, locations and amounts of future population
and job growth based on market conditions and trends, factors that influence development, and local plans.
Based on the forecasts, we looked at mobility trends and
needs, and where our transportation system may become
deficient in meeting these needs.
Working with a variety of partners and based on public input,
we developed different transportation system alternatives
and analyzed their performance, comparing the performance
of system alternatives against one another and to
performance targets derived from our goals and objectives.
The result of this analysis and extensive public engagement
was a set of planned investments, together with a pattern of land development aligned with these
investments. Additional studies were also proposed to ensure that the investments are carefully designed
and effectively implemented. The core of the plan is the set of transportation investments described in
Section 7, including:
•
•
•
•
•
•
•

New and expanded roads;
Local and regional transit facilities and services, including bus and rail;
Aviation and long-distance passenger and freight rail services;
Bicycle and pedestrian facilities, both independent projects and in concert with road projects;
Transportation Demand Management: marketing and outreach efforts that increase the use of
alternatives to driving alone;
Technology-Based Transportation Services: the use of advanced technology to make transit and road
investments more effective—including the advent of autonomous and connected vehicles; and
Transportation Systems Management: road projects that improve safety and traffic flow without
adding new capacity.

In addition to these investments, the plan includes a focus on three issues where the ties between
development and transportation investments are most critical: transit station area development, major
roadway access management and “safe & healthy streets” whose designs are sensitive to the neighborhoods
of which they are a part and the needs of a full range of users, including drivers, transit riders, cyclists and
Research Triangle Region -- 2045 Metropolitan Transportation Plans
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pedestrians. The two MPOs will work with their member communities, the state, and regional organizations
on these three issues to match land use decisions with transportation investments.
The plan anticipates that the region will match its historic focus on roads with a sustained commitment to
high-quality transit service as well, emphasizing four critical components:
•

Connecting the region's main centers with fast, frequent, reliable rail or bus services;

•

Offering transit service to all communities that have adopted local transit revenues;

•

Providing frequent transit service in urban travel markets; and

•

Supplying better transit access, from "first mile/last mile" circulator services within key centers to
safe and convenient cycling and walk access to transit routes.
Although the plan includes a new emphasis on transit investment, it envisions significant additional roadway
investment as well. Major road projects are shown below and all projects are listed in Appendix 1. Section 7
of the Plan provides greater detail on planned roadway and transit investments.
Durham Chapel Hill-Carrboro MPO
2018-25

2026-35

2036-45

East End Connector will link US 70 to
NC 147 (Durham Freeway) to form I885

I-40 managed lanes (Wade Avenue in
Wake County to NC 147)

I-40 managed lanes (NC 147 to
US 15-501)

NC 147 (Durham Freeway) widened
(East End Connector to I-40)

I-40 widening (US 15-501 to I-85)

I-85 widened (I-40 to Durham
County)

US 70 lane addition and freeway
conversion (East End Connector to
Miami Blvd)

US 70 lane addition and freeway
conversion (Miami Blvd to Wake
County)

I-85 widened (US 70 to Red Mill
Road)

US 15-501 (Fordham Blvd) capacity
improvements (Columbia St to I-40)

US 15-501 freeway conversion
(I-40 to US 15-501 bypass)

Capital Area MPO
2018-2025

2026-2035

2036-2045

I-40 widened from Wade Ave. to Lake
Wheeler Road

I-40 widened from I-440 to NC 42 in
Johnston County

I-87 widened from US 64 Bus to
US 264

I-440 widened from Wade Avenue to
Crossroads

I-87 widened from I-440 to US 264

NC 210 widened from Angier to
Lassiter Pond Rd.

I-40 widened from I-440 to NC 42 in
Johnston County

US 1 widened south from US 64 to
NC 540

NC 50 widened from NC 98 to
Creedmoor

US 64 W corridor improvements from
US 1 to Laura Duncan Rd.

Managed lanes added to I-540
(Northern Wake Expressway) from I40 to I-87

US 401 widened from FuquayVarina to MPO boundary in
Harnett County

NC 540 toll road extended from Holly
Springs to I-40 south of Garner

NC 540 completed as a toll road from
I-40 to I-87/US 64 bypass

NC 96 widened from US 1 to NC
98

NC 50 widened and access
management from I-540 to NC 98

Managed lanes added to I-40 from
Durham County to MPO boundary in
Johnston County

NC 56 widened from I-85 to MPO
boundary in Franklin County
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2. What is the Plan?
This document contains the 2045 Metropolitan Transportation Plans for CAMPO and the DCHC MPO. These
plans are the guiding documents for future investments in roads, transit services, bicycle and pedestrian
facilities and related transportation activities and services to match the growth expected in the Research
Triangle Region.

2.1 Why Do We Need A Plan?
A transportation plan is essential for building an effective and efficient transportation system. The
implementation of any transportation project, such as building a new road, adding lanes to a highway,
purchasing transit buses, constructing a rail system, or building bicycle lanes with a road widening project,
often requires several years to complete from concept to construction.
Once a community determines that a project is needed, there are many detailed steps to be completed:
funding must be identified; analysis must be completed to minimize environmental and social impacts;
engineering designs must be developed, evaluated, and selected; the public must be involved in project
decisions; right-of-way may have to be purchased; and finally, the construction must be contracted and
completed.
No matter which step one might consider the most important in this long process, the project always begins
with the regional transportation plan. In fact, this basic planning concept is so important, that federal
regulations require that a project must be identified in a metropolitan transportation plan in order for it to
receive federal funding and obtain federal approvals.
Federal regulations not only require a metropolitan transportation plan, the regulations stipulate the
contents of the plan and the process used in its development. The plan must have:
•
•
•
•
•
•

A vision that meets community goals.
A multi-modal approach that includes not only highway projects, but provides for other modes such
as public transportation, walking, and bicycling.
A minimum 20-year planning horizon.
A financial plan that balances revenues and costs to demonstrate that the plan is financially
responsible and constrained.
An air quality analysis to show that forecasted emissions will not exceed air quality emissions limits,
when a region is subject to air quality conformity requirements.
A public involvement process that meets federal guidelines, and is sensitive especially to those
groups traditionally left out of the planning process.

Regions like the Research Triangle must develop these plans at least every five years, and must formally
amend these plans if regionally significant transportation investments are added, deleted or modified in the
plans.
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2.2 What Is In The Plan
Metropolitan areas in North Carolina prepare two distinct, but related types of transportation plans:
Figure 2.2.1

1. Comprehensive Transportation Plans (CTPs) are “needsbased.” They show all the existing and new and expanded
major roads, transit services, bicycle and pedestrian
facilities and related transportation activities that are
needed to meet the growth and mobility aspirations of our
citizens over the long term. The CTP has no defined future
date by which the facilities and services would be
provided, nor is it constrained by our ability to pay for
facilities and services or the impacts of these facilities and
services on our region’s air quality.
2. Metropolitan Transportation Plans (MTPs) are “revenuebased.” They show the new and expanded roads, transit
services, bicycle and pedestrian facilities and related
transportation activities that we believe we can pay for
and build by the year 2045, and that will meet federal air
quality standards.

This document focuses on the second of these two types of plans: the Metropolitan Transportation Plan that
shows what we can achieve by 2045 with anticipated funding and that will preserve air quality. The road
project lists in Appendix 1 include a separate list of projects that are beyond the funding ability of the MTP,
but are included in the Comprehensive Transportation Plan.
The facilities and services in a MTP are a subset of the facilities and services in a CTP. Figure 2.2.1 shows this
relationship between the MTP and CTP, and also the plans’ relationship to the Metropolitan Transportation
Improvement Program (MTIP), the ten-year program of projects that is also developed for metropolitan
areas and that serves as the main implementing document of the MTPs for those projects and services that
use state and federal funding. The current MPO-adopted MTIP covers fiscal years 2018-2027.
This document compiles the MTPs for the two areas under the jurisdiction of the organizations with the main
responsibility for transportation planning in the Research Triangle Region:
1. The Capital Area Metropolitan Planning Organization (Capital Area MPO, or CAMPO) which covers all
of Wake County and portions of Franklin, Granville, Harnett and Johnston Counties; and
2. The Durham-Chapel Hill-Carrboro Metropolitan Planning Organization (Durham-Chapel Hill-Carrboro
MPO, or DCHC MPO) which covers all of Durham County and parts of Orange and Chatham Counties.
Therefore, this is one document, so that those interested in transportation planning in the Research Triangle
Region have a single, consistent reference to consult, but two plans, since there are state and federal
requirements that each MPO be responsible for the plans, projects & services, funding, and air quality
requirements within its jurisdiction.
This point merits emphasis: The selection of projects and allocation of funding to them is an independent
decision by each MPO. This single document is a way to help these organizations make more consistent and
complementary decisions within their spheres of authority, and to communicate these decisions to the
citizens of the region.
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To distinguish these lines of authority, this document is color-coded. Text and tables with a white
background apply to both MPOs.
Text and tables highlighted in this green color apply only to the Durham-Chapel Hill-Carrboro MPO.
Text and tables highlighted in this yellow color apply only to the Capital Area MPO
Figure 2.2.2 summarizes key features of the two types of plans and different areas of authority, and indicates
what is included in this version of the single regional document.
Figure 2.2.2
Authority
Name of the Plan
Area Covered

Who requires this
plan?
Plan’s Horizon
Year
Is this plan
fiscally
constrained?
Must this plan
meet air quality
standards?
What officially
constitutes the
plan?

What projects
are included in
the plan?
Is the plan
included in this
version of the
document

Capital Area MPO

Durham-Chapel Hill-Carrboro MPO

CAMPO 2045
Metropolitan
Transportation Plan
Wake County and parts of
Franklin, Granville,
Harnett and Johnston
Counties

CAMPO
Comprehensive
Transportation Plan

DCHC MPO 2045
Metropolitan
Transportation Plan

DCHC MPO
Comprehensive
Transportation Plan

Same as CAMPO
Metropolitan
Transportation Plan

All of Durham and parts
of Orange and Chatham
Counties

Same as DCHC MPO
Metropolitan
Transportation Plan

Federal Government

State Government

Federal Government

State Government

2045

No Set Year

2045

No set year

Yes

No

Yes

No

Yes

No

Yes

No

All MTP maps, lists of
projects, and the text of
this document that
applies either generally or
specifically applies to the
CAMPO area

Just the set of CTP
maps that apply to
the CAMPO area (no
text, list of projects
or written report)

All MTP maps, lists of
projects, and the text of
this document that
applies either generally
or specifically applies to
the DCHC MPO area

New and expanded
facilities and services

Existing, new and
expanded facilities
and services

New and expanded
facilities and services

Just the set of CTP
maps that apply to
the DCHC MPO area
(no text, list of
projects or written
report)
Existing, new and
expanded facilities
and services

Yes

No, but additional
CTP roads are listed
in Appendix 1

Yes

No

Figure 2.2.3 shows a map of the two MPO areas, outlined in purple, as well as two other important
geographic areas to consider as one consults this plan:
1. The Triangle Air Quality Region, shown in white, which consists of all of Wake, Durham, Orange,
Franklin, Granville, Harnett and Johnston Counties, plus four townships in northeastern Chatham
County; and
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2. The Triangle Regional Model (TRM) “modeled area,” outlined in red, which indicates the area
covered by the region’s travel demand forecasting model: the tool that estimates future travel on
existing and planned roads and transit services (see Section 5.3). Most of the data highlighted in this
document represents travel within this modeled area.
Person

Granville

Durham-Chapel HillCarrboro MPO

Burlington-Graham
MPO (part)

Orange

Franklin

Durham

Capital Area MPO
Wake
Chatham

H
Johnston

Figure 2.2.3

The core of the plan is the set of transportation investments described in Section 7, including:
•

New and expanded roads;

•

Transit facilities and services, including bus and rail;

•

Bicycle and pedestrian facilities, both independent projects and in concert with road projects;

•

Aviation facilities;

•

Rail facilities for inter-city passenger and freight;

•

Transportation Demand Management: marketing and outreach efforts that increase the use of
alternatives to driving alone;

•

Technology-Based Transportation Services: the use of advanced technology to make transit and road
investments more effective, including planning for autonomous and connected vehicles; and

•

Transportation Systems Management: road projects that improve safety and traffic flow without
adding new capacity.
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2.3 How Will The Plan Be Used?
Metropolitan Transportation Plans are used for several important decisions, including:
Programming projects. Only projects that appear in a Metropolitan Transportation Plan may be included
in the Transportation Improvement Program (TIP) for funding.
Preserving future rights-of-way for roads and transit facilities. The state and local governments use
Metropolitan Transportation Plans to identify land that may need to be acquired and to ensure that new
development does not preclude the eventual construction of planned roads and transit routes.
Designing local road networks. Metropolitan Transportation Plans chiefly address larger transportation
facilities with regional impact. Communities can then use these “backbone” projects to plan the finer
grain of local streets and local transit services that connect to these larger facilities.
Making land use decisions. Communities use regional transportation plans to ensure that land use
decisions will match the investments designed to support future growth and development.
Making private investments decisions. Businesses, homeowners and developers use these plans to
understand how their interests may be affected by future transportation investments.
Identifying key plans and studies. State, regional and local agencies use this plan to outline more
detailed plans and studies that will be undertaken leading to future projects and investments.
Key points from this section:
•

The Comprehensive Transportation Plan (CTP) shows everything we would eventually like to do. The
Metropolitan Transportation Plan (MTP) shows everything we think we can afford to do by the Year
2045. The Transportation Improvement Program (TIP) shows everything in the MTP that we plan to do
through 2027 that involves state or federal funding.

•

This single document includes the 2045 Metropolitan Transportation Plans for two planning areas: the
Capital Area MPO and the Durham-Chapel Hill-Carrboro MPO. Each of these organizations retains
independent authority within its area of jurisdiction.

•

These plans will be used by local, state and federal agencies to allocate resources for specific road,
transit, bicycle and pedestrian investments, to ensure that land is preserved for these investments and to
match land use and development decisions with planned infrastructure investments.

•

This document also includes lists of projects beyond the time frame of the 2045 MTP which are included
in the two MPO CTPs, and links to more information about these projects.
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3. About Our Home
Transportation investments link people to the places where they work, learn, shop and play, and provide
critical connections between businesses and their labor markets, suppliers and customers. So an important
starting point for planning future investments is to understand the current state of our communities, and
how they might change over the next generation.

3.1 Our Region
The Research Triangle is a burgeoning sunbelt metropolitan region. As defined by the census bureau, the
region’s metropolitan areas cover seven counties; six that are members of one or the other MPO plus Person
County. More broadly, the economic
region generally covers about 13 counties,
Figure 3.1.1
stretching from the Virginia border on the
The Research
North to Harnett, Lee and Moore counties in
Triangle
the south. Today, the seven metropolitan
Economic
counties are home to about 1.9 million
Region
people and the 13-county economic region
is home to 2.3 million people.
The Triangle Economic Region
Metropolitan Counties
Chatham
DCHC
Durham
DCHC
Franklin
CAMPO
Johnston
CAMPO
Orange
DCHC
Person
Wake
CAMPO
Nonmetropolitan Counties
Granville
CAMPO
Harnett
CAMPO
Lee
Moore

As the MPOs plan their transportation networks, it is important to consider not only mobility within their
boundaries, but also the connections to the wider economic region and other regions in North Carolina. The
Triangle is one of three large, complex
Triad
metro areas along North Carolina’s
Piedmont Crescent, along with the
Triad and Charlotte. Each of these
regions has more than 1.5 million
people and together, these three
regions account for 56% of the state’s
Charlotte
Triangle
population, 60% of its jobs and 68% of
the value of all goods and services
Figure 3.1.2 The “Big 3” Metro Regions
produced in North Carolina.
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More importantly, as we consider future transportation
investments, these three regions are expected to
account for more than three-quarters of North
Carolina’s growth over the next generation, with the
Triangle and Charlotte regions each absorbing 1/3 of
North Carolina’s growth.
This rapid population growth is part of a larger national
trend, where over two-thirds of all population growth is
expected to occur in a series of “megaregions,” the
fastest-growing of which are located in sunbelt areas like
the Triangle. The Triangle, along with the Triad and
Charlotte, are part of the Piedmont Atlantic Megaregion
(PAM), stretching from Raleigh to Birmingham, and
which is forecast to grow from 17.6 million people in
2010 to over 31 million people by 2050.

Figure 3.1.3 Where Future Population Will Locate
in North Carolina (2015-2037)
Triangle

Charlotte

Triad

Rest of NC

28%

35%
23%

10%

30%

33%

11%

33%

3.2 Our People
As our region has grown and as we add
1.3 million new people over the span of
this plan to the part of the region covered
by our forecast, the composition of our
population is changing in ways that can
influence the types of transportation
investments we may choose to make:

Figure 3.1.4 Megaregions

• By 2030, 20% of Triangle residents will
be 65 or older, up from 10% in 2000.
• In 2010, 32,000 households in the
Triangle had no vehicle available, up
from 29,000 in 2000 and 27,000 in
1990.

Piedmont
Atlantic
Megaregion

• We are highly mobile: 8% of
households lived in a different county a year ago and another 9% changed houses within their home
county.

• Almost 370,000 households – roughly 60% of the total – are households with only one or two people, and
close to 50,000 people live in group quarters such as university dormitories.
• Surveys report that about a quarter to a third of households today would prefer to live in a compact,
walkable neighborhood with a mix of activities, the kinds of neighborhoods that can be effectively served
by transit. This would suggest that by the Year 2045, as many as one million Triangle residents would
select a compact, walkable, mixed-use neighborhood if that option is available for them.
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3.3 Our Economy
The cornerstones of the region’s economy are the major universities and their associated medical centers, the
technology firms exemplified by the companies in the Research Triangle Park and state government.
Employment is concentrated in the three core Triangle Counties: Wake, Durham and Orange Counties have
over 1 million jobs; the 7 counties in our MSAs have 1.2 million jobs and the 13-county economic region has
nearly 1.4 million jobs. Figure 3.3.1 indicates the distribution of economic value by industry for our two
MSAs. Figure 3.3.2 shows the geographical distribution of employment within the 13-county economic region.
The Triangle’s economy has proven
resilient in the past, and the size of the
region’s economy is substantial: the
metropolitan region accounted for 24% of the
value of goods and services produced in North
Carolina in 2016 and at more than $120 billion
in today’s dollars, surpassed the economic value
produced by 17 states (Figure 3.3.3).

Figure 3.3.1 Gross Product by Industry-Triangle MSAs
Manufacturing

10%
6%

Finance/Insurance/Real
Estate
Professional/Business
Services
Government

21%

9%
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Figure 3.3.3 Gross Product: Value of Goods & Services
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Figure 3.3.2 Employment by County
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Figure 3.3.4 shows the growth in cross-county commuting in the region while Figure 3.3.5 shows commuting
flows, with the largest flow consisting of 82,000 people who commute each day between Wake County on
the one hand and Durham and Orange Counties on the other.
Figure 3.3.5 Daily Commuting Flows

Figure 3.3.4 Total Cross-County Commuting
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In fact, our most heavily traveled roadway is the
section of I-40 near the Wake County-Durham County
line, the border between our two Metropolitan
Transportation Planning Organizations. Auto and truck
traffic continues to grow at this location, and forecasts
are that the trend will continue.

36
13

Figure 3.3.6 I-40 Traffic Volume west of I-540

3.4 Our Environment
Among the many
environmental concerns in
our region, land use, air
quality and water
resources are three that
2000: 140,000 daily trips
have critical connections
2016: 190,000
to transportation
2045: 230,000
investments. Land use is a
particularly critical issue in
a fast-growing region like
the Triangle, since the
pattern of future land use
can have significant
influence on the efficiency and effectiveness of different transportation investments, especially transit
services. Much of the Triangle Region is characterized by low-density development with different types of
land uses, such as homes, offices and stores, separated from one another, a pattern commonly referred to as
“sprawl.” According to a national study that carefully examined measures of density, land use mix, road
connectivity and “centeredness,” the Triangle area ranked as the 3rd most sprawling among the 83 regions
studied. The same study examined the environmental and social impacts of sprawl, concluding that persons
in the most sprawling areas add many more miles of travel each day to their schedule, suffer more traffic
deaths, and tend to endure worse air quality.
Research Triangle Region -- 2045 Metropolitan Transportation Plans
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Air quality remains an important concern and is directly linked with the transportation system. Ozone is a
strong oxidizer and irritant that has been shown to decrease lung function and trigger asthma attacks among
the young, elderly, and adults who work or exercise outdoors.
Emissions from cars and trucks account for over one-half the emissions of nitrogen oxides (NOx) – the
controlling pollutant in the formation of ground level ozone – in the Triangle Area. Given the serious health
effects of ozone, the reduction of ozone emissions is an important goal of the MPO’s transportation
investments.

Figure 3.4.1 Regional
Measures of Sprawl
(lower scores indicate
more sprawl)

The Environmental Protection Agency (EPA) has established standards for common air
pollutants. A geographic area that meets or exceeds the standard for a particular air
pollutant is called an “attainment area.” Likewise, an area that does not meet the
standard is called a “non-attainment area.” Standards are set for a number of
pollutants, including ozone, particulate matter and carbon monoxide. The Triangle
area is currently in attainment, although in the previous three decades the area has
been in non-attainment.
Attainment status can directly affect a community’s economic development efforts,
and federal funding for transportation improvements can be affected in nonattainment areas. New or expanded industrial developments proposing to emit air
pollutants face stricter and more costly technology standards in non-attainment areas.
For these reasons, the two MPOs continue to examine air quality impacts closely,
although we are not required to do so.
Water quality is a regional concern as well. The Triangle Region is divided into two
major drainage basins, both of which supply water for the Region’s drinking water
reservoirs. The southern/western part of the Region drains into Jordan Reservoir and
the Cape Fear River basin. The northern/eastern part of the Region drains into the Falls
of the Neuse Reservoir and the Neuse River basin. All of the major watercourses in the
Region drain to water supply reservoirs and affect the quality of their waters. The NC
Division Water Quality (DWQ) classifies streams according to their best intended
uses. Intended uses could include water supply, aquatic life protection and swimming
or other recreation. Using water quality data and field assessments, the DWQ has
determined that several streams throughout the region are impaired either because
they have poor water quality or do not support their intended uses. These streams
include the New Hope, Third Fork and Northeast Creeks in the Cape Fear basin; and
Ellerbe, Little Lick and Lick Creeks in the Neuse basin (among others).

Research
Triangle

The municipalities and counties in the region often apply special development
standards for the purposes of water supply watershed protection. These standards
often prohibit certain types of development in sensitive watershed areas, limit the
intensity of development to minimize pollution from stormwater runoff, limit the
amount of impervious surfaces allowed in new developments, and limit the
disturbance of naturally vegetated areas on each side of most streams. Transportation
plans must take into account the impact that new or widened roadways might directly
have on water quality, and the indirect effects that transportation investments might
have in spurring future development that could adversely impact water quality.
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3.5 Our Future

Figure 3.5.1 Urban Expansion Over Time

The part of the Research Triangle Region covered by our
forecast is anticipated to add 1.3 million people over the
span of this plan, more than the current combined
population of the seven largest cities and towns within our
MPO boundaries: Raleigh, Durham, Cary, Chapel Hill,
Apex, Wake Forest and Holly Springs.
Forecasts suggest that much of this future growth will
continue to extend outwards from the urbanized area as it
was most recently defined following the 2010 Census.
Figure 3.5.1 shows how the urbanized areas around
Durham and Raleigh have grown over the years. The
Census defines urbanized areas as areas with more than
500 residents per square mile and strong commuting ties
to a central city with more than 50,000 people.
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Our future involves more than just growth; we also face rapidly evolving and technologies that could
significantly shape the nature of travel. The advent of autonomous and connected vehicles could influence
the designs of our streets, our need for parking, the relationship between our land uses and transportation
network, and car ownership, all in as-yet-unknown ways.

3.6 Our Challenge
These characteristics of our home -- a rapidly growing population and economy, continuing risks to air and
water quality, a propensity to disperse growth outwards, and disruptive technologies, create transportation
challenges. More commuters are traveling longer distances, and the single-occupant automobile continues to
dominate how we travel. And although we tend to focus on commuter travel, travel for such purposes as
school, business, shopping, and social engagements constitute increasing shares of travel. These conditions
have produced increasing demands on our transportation network, which in terms of “vehicle miles traveled”
and other demand measures is experiencing a growth rate that is greater than that of our population. The
consequences have been rising traffic congestion, increasing transportation infrastructure costs, and further
pressure on our air, water, open space, and other environmental assets. Our region’s quality of life, a key
attraction for professional and skilled workers and business investment to our region, may ultimately become
threatened by the consequences of our patterns of growth and inadequate transportation infrastructure.
These consequences create many challenges for us, for example:
•

•
•

How do we find the resources to invest in our transportation infrastructure, and to what extent does
this demand for resources compete with other needs such as schools, water and waste treatment
facilities, affordable housing, protection of green space and social services?
As we expand our roadway network to meet growing travel demand, how can we minimize the
negative impacts on our travel times, air and water quality, and open spaces?
How do we design a transportation network that serves 1) the needs of different types of places, from
downtowns to small towns to suburban areas to rural communities, 2) a range of socioeconomic
groups and 3) our economic and environmental values?

Research Triangle Region -- 2045 Metropolitan Transportation Plans
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Figure 3.6.1 Major Highway Projects Added Since 1995

One of the largest challenges facing
our region is that despite major
investments in road projects,
congestion levels are increasing due
to extensive population growth,
increased travel within the region and
large amounts of “pass-through”
traffic on our interstate highways.
Figure 3.6.1 shows $2.8 billion in
major road projects that were
completed in the past 20 years or are
underway. Red lines are highways
with interchanges, while purple lines
are streets with intersections.

I

Figure 3.6.2 shows how levels of
congested peak period travel have
increased in the Triangle, in many of
the regions with which we compete
and for all large regions in the US.
The graph shows that although the
Triangle has comparatively less congestion, congestion levels consistently rise over time and that
economically successful, fast-growing regions have not been able to “build their way out of congestion.”
Figure 3.6.2 Percent of Peak Travel in Congestion
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We are undertaking the update of our long-range transportation plan to help ensure that we are able to
meet the significant challenges we face. We must plan now for the roadways, transit services, and bicycle
and pedestrian facilities that will be needed in 2045, if we expect to meet the travel demands of the place we
will become. Our communities have opportunities to create and maintain a strong, growing economy, high
quality of life, affordable housing market, culturally diverse populace, and sustainable environment. Our
ability to anticipate and meet the challenges in planning, designing, and building an efficient and effective
transportation network is a key element for ensuring that we can make the most of these opportunities.

Key points from this section:
•

The MPO areas covered by this plan are part of a larger economic region. Transportation investments
should consider the mobility needs of this larger region and links to the other large metro regions of
North Carolina and throughout the Southeast.

•

The Triangle Region is expected to accommodate a phenomenal amount of future growth, part of a
larger national trend of growth in sunbelt “megaregions;” we need to plan for the region we will become,
not just the region we are today.

•

The Triangle is one of the most sprawling regions in the nation and current forecasts project both
continued outward growth and infill development in selected locations, most notably in the central parts
of Raleigh, Durham and Chapel Hill. A key challenge for our transportation plans is to match our vision
for how our communities should grow with the transportation investments to support this growth.

•

No region has been able to “build its way” out of congestion; an important challenge for our
transportation plans is to provide travel choices that allow people to avoid congestion or minimize the
time they spend stuck in it. Emerging, potentially disruptive technologies associated with autonomous
and connected vehicles may significantly affect travel, but the nature and scale of these impacts remains
highly uncertain, and may achieve substantial market penetration only in the long-term stage of this
plan.

•

Our population is changing. The population is aging, more households will be composed of single-person
and two-person households without children, the number of households without cars is increasing, and
more people are interested in living in more compact neighborhoods with a mix of activities. Our plans
must provide mobility choices for our changing needs.

•

Our MPOs are tied together by very strong travel patterns between them; our largest commute pattern
and heaviest travel volumes occur at the intersection of the MPO boundaries. Our MPO plans should
recognize the mobility needs of residents and businesses that transcend our MPO borders.

Research Triangle Region -- 2045 Metropolitan Transportation Plans
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4. Our Vision And How We Will Achieve It
4.1 Our Vision
The region has a common vision of what it wants its transportation system to be:
a seamlessly integrated set of transportation services that provide travel choices to support
economic development and that:
• are compatible with the character and development of our communities,
• are sensitive to the environment,
• improve quality of life, and
• are safe and accessible for all.
The 2045 Metropolitan Transportation Plan commits our region to transportation services and
patterns of development that contribute to a distinctive place where people can successfully pursue
their daily activities.

4.2 Goals and Objectives
The two Metropolitan Planning Organizations have worked together to develop a common set of goals and
objectives that are designed to achieve the region’s overall vision. Goals are short statements of intent;
objectives provide two to four priorities within each goal on which we want to focus.
This plan is based on eight goals and their supporting objectives:

1. Connect People
Objectives:
a) Connect people to jobs, education and other important destinations using all modes
b) Ensure transportation needs are met for all populations, especially the aging and youth, economically
disadvantaged, mobility impaired, and minorities.
2. Promote Multimodal and Affordable Travel Choices
Objectives:
a) Enhance transit services, amenities and facilities.
b) Improve bicycle and pedestrian facilities.
c) Increase utilization of affordable non-auto travel modes.
3. Manage Congestion and System Reliability
Objectives:
a) Allow people and goods to move with minimal congestion and time delay, and with greater
predictability.
b) Promote Travel Demand Management (TDM), such as carpooling, vanpooling and park-and-ride.
c) Enhance Intelligent Transportation Systems (ITS), such as ramp metering, dynamic signal phasing and
vehicle detection systems.
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4. Stimulate Economic Vitality
Objectives:
a)
b)
c)
d)

Improve freight movement.
Link land use and transportation.
Target funding to the most cost-effective solutions.
Improve project delivery for all modes.

5. Ensure Equity and Participation
Objectives:
a) Ensure that transportation investments do not create a disproportionate burden for any community.
b) Enhance public participation among all communities.
6. Improve Infrastructure Condition
Objectives:
a) Increase the proportion of highways and highway assets rated in 'Good' condition.
b) Maintain transit vehicles, facilities and amenities in the best operating condition.
c) Improve the condition of bicycle and pedestrian facilities.
7. Protect the Environment and Address Climate Change
Objectives:
a) Reduce mobile source emissions, greenhouse gas emissions and energy consumption.
b) Minimize negative impacts on the natural and cultural environments.
8. Promote Safety and Health
Objectives:
a) Increase the safety of travelers and residents.
b) Promote public health through transportation choices.

4.3 Performance Measures of Effectiveness and Target Values
As part of the same process for creating the Goals and Objectives, the two MPOs developed a set of common
Performance Measures related to the objectives that would enable tracking progress over time. Measures
fall into one of three categories: i) those that can be determined quantitatively using analytic methods and
data already available, ii) those that can be determined quantitatively, but will require new analysis methods
and/or additional data, or iii) those that would need to use more qualitative methods, such as surveys or
focus groups, to judge our progress.
Performance measures that are currently quanitfiable were determined for three comparative conditions:
•

2015 – This is the current condition. It is the 2015 population and employment using the 2015
transportation network (e.g., highways and transit service).

•

2045 E+C – This is the “Existing plus Committed” (E+C) network which includes the existing and
under-construction transportation network and the 2045 population and employment.

•

2045 – This is the 2045 MTP transportation network plan as adopted by the two MPOs using the
2045 population and employment.
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Although the measures are common to both MPOs, each MPO may choose different target values they wish to
achieve for each measure based on conditions and priorities specific to each MPO. A priority for the two MPOs
once the Plan is adopted is to develop or refine specific target values and to use these values in prioritizing the
implementation of projects.
The performance measures have been crafted to align with new and developing performance requirements
under the Federal FAST Act, the nation's transportation law. In particular, both MPOs have approved
performance measures and targets for transit asset state-of-good-repair measures that are FAST Act compliant
(the DCHC MPO on June 14, 2017 and the Capital Area MPO on June 21, 2017) and are adopting the NCDOT
FAST Act safety measures and targets with this Plan. Additional FAST-Act compliant measures and targets will
be adopted through subsequent amendments to this Plan. The MPOs will continue to coordinate with NCDOT
and other agencies to adopt Highway Safety Improvement Program measures as they are required.
The following measures are used for this plan; some of the measures support more than one objective:

Performance Measure

FAST Act Target

% of work and non-work trips by auto that take less than 30 minutes
% of work and non-work trips by transit that take less than 45 minutes
% of urbanized area within ¼ mile of pedestrian facilities
% of planned investment in existing roadways (versus new alignment).
Amount and % of population and jobs in "travel choice neighbor-hoods:" areas
accessible to light rail, bus rapid transit, commuter rail and frequent bus service
(½ mile to stations, ¼ mile to frequent bus service)
Amount and % of legally binding affordable housing units located with ½ mile of
transit infrastructure stations or frequent bus service
% of Environmental Justice population and total population within ½ mile of bus
service, 1 mile of rail service, ½ mile of bike facilities or ¼ mile of sidewalk
Per capita transit service hours
Total transit boardings per capita
% of bus stops meeting defined facility criteria (e.g. benches, shelters, arriving
bus status)
5-year average of expenditures on cycling/walking facilities
Proportion of jurisdictions with ordinance requirements for sidewalk
construction or in-lieu fees
Transit, cycling and walking mode shares (overall, in transit corridors, in travel
choice neighborhoods)
Average clearance time for crashes on principal roadways
Daily minutes of delay per capita
% of peak hour travelers driving alone
Total individuals provided TDM program and activity support
# of employees working for Best Workplace for Commuters employers
Vehicle miles of travel (VMT) per capita
Amount of ITS investments
% of lane miles with NCDOT unacceptable pavement condition rating
Number and % of structurally deficient bridges
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Performance Measure

FAST Act Target

% of reported potholes repaired within two days by NCDOT
% of transit equipment meeting or exceeding useful life benchmark
% of transit vehicles by asset class meeting or exceeding useful life benchmark
% of transit facilities with condition rating below 3.0 on Federal Transit
Administration Transit Economic Requirements Model scale

CAMPO: 30%
DCHC MPO: 50%
CAMPO: 30%
DCHC MPO: 50%
CAMPO: 40%
DCHC MPO: 0%

% of cycling facilities by type (bike lanes, shared use paths, etc.) rated in good
condition
# of public participants in each process by type (in-person, email, survey, social
media)
Environmental Justice requirements met by 2045 MTP
# of non-motorized fatalities and serious injuries

Ð 5.3%/year (statewide)

# of total fatalities

Ð 5.1%/year (statewide)

Total fatalities rate (per 100 million vehicle miles traveled)

Ð 4.75%/year (statewide)

# of total serious injuries

Ð 5.1%/year (statewide)

Total serious injuries rate (per 100 million vehicle miles traveled)

Ð 4.75%/year (statewide)

% of adults who are physically active
Minutes of truck delay per trip
Freight buffer time index
Average payback period of investments by mode
% of TIP projects completed on-time (let to construction) by mode
% of MTP projects built in the time period in which they first appeared
% of TIP projects built in the time period in which they first appeared
Emissions per capita from on-road mobile sources (ozone, carbon monoxide,
particulate matter, greenhouse gases)
Energy consumption per capita from transportation sources
Section 6.5 of this plan includes the results of analyzing the performance measures. This report also presents
a detailed analysis of Environmental Justice issues in section 9.2 – Critical Factors in Planning – Environmental
Justice (EJ), and provides a comparison of the location of 2045 MTP projects and EJ populations in Appendix 12
– Environmental Justice Project Tables.
Key points from this section:
• Our MPOs have a single vision for what our region’s transportation system should achieve.
• Both MPOs adopted consistent goals and objectives to accomplish this vision, and a common set of
performance measures to track progress towards the goals and objectives.
• Each MPO may choose different target values they wish to achieve, based on the conditions and
priorities of the different MPOs.
• Performance measures are designed to align with Federal requirements under the FAST Act, the
federal transportation law; and targets for safety and transit asset state of good repair are included
as part of the 2045 Metropolitan Transportation Plan
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5. How We Developed Our Plan
This section describes the organizations and technical tools used to develop the Plan, how the public was
involved in the Plan’s development and review, and other recent and on-going studies and plans that relate
to the Plan.

5.1 Who is Responsible for the Plan?
Metropolitan Planning Organizations (MPOs) are the regional organizations responsible for transportation
planning for urban areas, and therefore are charged with developing their individual Plans. The Research
Triangle Region has two MPOs: The Durham-Chapel Hill-Carrboro (DCHC) MPO and the Capital Area MPO
(CAMPO).
The CAMPO planning area covers all of Wake County and portions of Franklin, Granville, Harnett and
Johnston Counties, along with 18 municipalities in these five counties. The DCHC planning area covers all of
Durham County, a portion of Orange County including the towns of Chapel Hill, Carrboro and Hillsborough,
and northeast Chatham County. Figure 2.2.3 in Chapter 2 shows a map of the MPO boundaries. The DCHC
MPO and CAMPO are also two of the eleven urbanized areas in North Carolina designated as Transportation
Management Areas (TMAs) by the principal federal transportation legislation called Fixing America's Surface
Transportation (FAST) Act. TMAs are urbanized areas with a population over 200,000, and have additional
responsibilities such as the development of a congestion management process and direct allocation of
certain federal revenues. Much of the MPO organizational structure and processes are designed to address
state and federal legislation related to transportation. Each MPO is comprised of two committees:
Policy Board (PB) – The Policy Board coordinates and makes decisions on transportation planning issues. The
Board is comprised of elected and appointed officials from each county, municipality and major transit
provider within the MPO, and from the NCDOT.
For the Capital Area MPO, these officials are from the counties of Franklin, Granville, Harnett, Johnson and
Wake, the municipalities of Angier, Apex, Archer Lodge, Bunn, Cary, Clayton, Creedmoor, Franklinton,
Fuquay-Varina, Garner, Holly Springs, Knightdale, Morrisville, Raleigh, Roseville, Wake Forest, Wendell,
Youngsville and Zebulon, GoTriangle and the North Carolina Department of Transportation. The Board also
has advisory (non-voting) members from the NC Turnpike Authority and the Federal Highway Administration.
For the DCHC MPO, these officials are from the City of Durham, the Town of Chapel Hill, the Town of
Carrboro, the Town of Hillsborough, Durham County, Orange County, Chatham County, GoTriangle and the
North Carolina Department of Transportation. The Board also has advisory (non-voting) members from the
Federal Highway Administration.
Technical Committee (TC) – The TC is composed of staff members from our local governments, Triangle
Transit, Research Triangle Park, Triangle J Council of Governments, Raleigh-Durham Airport Authority, Carolina
Trailways, the NC Turnpike Authority and the largest universities in the applicable MPO: North Carolina
Central University, University of North Carolina and Duke University in the DCHC MPO, and North Carolina
State University in CAMPO. The TC staff, who provide technical recommendations to the Policy Board, are
commonly transportation, land use, community, and facility planners and engineers. The final key
organizational element of the MPO is the Lead Planning Agency (LPA). The LPA is responsible for the
administration and oversight of the planning, project implementation, grant funding, and other MPO related
activities. In the DCHC MPO, the LPA staff work for the City of Durham’s Transportation Department. In
CAMPO, the staff are employees of the City of Raleigh, but only work on MPO tasks.
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5.2 Stakeholder & Public Involvement Process
Extensive input and coordination activities were used to develop the 2045 MTP. These activities included
both regional coordination efforts between the two MPOs and involvement of the public and local elected
officials by each MPO.
Regional Coordination
Several regional coordination activities were undertaken to ensure that the two MPO plans would be
integrated and mutually supportive. The key coordination activities are described throughout the various
sections of this report in detail. The following list provides a summary of key coordinated activities used to
develop the Plan:
•

County Transit Plans -- The DCHC MPO and their respective counties updated the Durham County
Transit Plan and the Orange County Transit Plan in 2017. The Capital Area MPO and Wake County
approved the Wake County Transit Plan in 2016. These plans designate the general design for
improved bus, light rail, commuter rail and bus rapid transit in their respective counties, and the
funding sources to finance these improvements.

•

Connect 2045 CommunityViz -- The MPOs fund, guide and use the same Socioeconomic Data forecast
process and model. This process convened local planners, developers and other professionals who
impact the development process to create the Community Visualization land use model (version 2)
and produce population and employment projections.

•

Alternatives – The MPOs jointly defined and evaluated the various land use and highway, bus transit
and light rail transit alternatives, and selected the same land use alternative for development into
the final Plan.

•

Joint Policy Board Meeting –The MPOs conducted joint MPO Policy Board meetings on November 30,
2016 and November 30, 2017 to advance 2045 MTP coordination at the policy board level.

•

Financial Plan – The MPOs used the same financial methodologies and cost and revenue basis for
highways, bus transit, rail transit, and all aspects of the plan.

•

Triangle Regional Model (TRM) – The MPOs used the same principal planning tool for the 2045 MTP,
the Triangle Regional Model (TRM – the region’s travel demand model), version 6.

•

Goals, Objectives and Performance Measures – The two MPOs developed and used the same set of
Goals, Objectives and Performance Measures to guide the selection of a land use scenario and of
projects in the 2045 MTP process.

MPO Public Involvement Policy
Both MPOs have a formal public involvement policy that governs the public input process for not only the
MTP process but for all major activities such as the Transportation Improvement Program (TIP). The policies
prescribe: the methods for notifying the public; the type of input activities such as workshops and hearings;
the minimum comment period; the use of visual techniques; and outreach to special groups such as lowincome, minority and limited-English proficiency households, and people with disabilities. Policy updates are
planned to increase engagement with agencies focused on travel & tourism, and on resiliency and the
reduction of natural disasters. A regional resiliency assessment underway with the Triangle J Council of
Governments can be used as a platform for expanding outreach and communication with agency partners.
The public involvement policy for each MPO is available at:
CAMPO -- www.campo-nc.us
DCHC MPO -- www.dchcmpo.org
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MTP Public Involvement Process
Public involvement is a significant component of the MTP development process. Decisions cannot be based
solely on numbers and the interpretation of Goals and Objectives by staff and the MPOs’ Policy Boards. The
2045 MTP included a comprehensive public involvement process to use citizen and stakeholder input for
providing a critical evaluation of the products for each stage of developing the plan. Citizens, public officials
and board and commission members took advantage of a variety of planning and public input activities to
voice their opinions and concerns.
This public involvement process met and exceeded the MPOs’ public involvement policies for developing a
transportation plan.
Figure 5.2.1, Summary of Public Involvement Activities, demonstrates the breadth and depth of this public
involvement effort by summarizing the many activities that occurred in each stage of the MTP’s development
for both CAMPO and DCHC MPO.
There are some notable details for the activities listed in Figure 5.2.1. For example, the media effort was
especially intensive and usually included:
•

Draft documents and detailed supporting data available on the MPOs’ Web sites;

•

Notices in newspapers for workshops, hearings and other public involvement activities;

•

Email lists to notify members of the community who have participated or indicated an interest in
related planning activities. This included information about public workshops and input events as
well as public hearings.

•

Information was shared using social media platforms such as LinkedIn, Facebook, and Twitter,
including a Facebook targeted ad campaign that reached more than 11,500 people across the region.

•

Various formats for citizens to provide public comments included email, paper feedback forms,
public workshops, information tables at community events, hearings and presentations at local
elected officials' meetings.

•

The DCHC MPO Goals and Objectives and CAMPO Alternatives Analysis were supported by online
surveys that attracted over 800 respondents in one particular survey.

In addition, there were many workshops and targeted outreach in the various member jurisdictions or multijurisdictional areas, and over a dozen presentations to local elected officials, boards and commissions. As a
result of this extensive outreach effort, many of the elected bodies and locally-appointed boards and
commissions provided considerable input through formal resolutions to the MPO Policy Boards. Special
outreach was made to environmental, cultural and other resource agencies, with local chambers of commerce
and convention and visitors bureaus, and with providers of Transportation Demand Management services.
One of the commitments in a consultative process is to circle back with public participants and inform them
of any final decisions or outcomes, and how their input influenced those outcomes. Upon adoption of the
2045 MTP document in early 2018, both MPOs will send a media release, email update, website update, and
social media posts advertising the adoption as well as post on the websites a spreadsheet of comments
received including a staff response regarding the disposition. Appendix 8 contains additional detail on
comments received during the preparation, refinement and adoption of this 2045 Plan.
The extent of the public involvement process to identify and choose projects for the 2045 MTP go beyond
the MTP development process. Many 2045 MTP projects have been incorporated from local and MPO plans
identified in section “5.4 -- Related Plans and Studies” of this report. These plans and studies have commonly
employed their own extensive public involvement process.
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Figure 5.2.1 – Summary of Public Involvement Activities
Activity
MPO
Approval (2)

Public
Hearing

Public
Engagement

Public
Review Draft

Media
Notification

CAMPO

10/19/16

--

Public notice

11/21/15
08/17/16

--

DCHC

01/10/17

03/09/16

Online survey &
workshop

02/12/16

Yes

10/19/16
02/21/18

--

Public notice

08/17/16

--

--

--

--

09/14/16

--

Decision
Goals and Objectives

2045 Growth Guide Totals
CAMPO
DCHC

Transportation Model (2)

(TransCAD version 6)

CAMPO

10/19/16
02/21/18

--

Public Notice

08/07/16
01/11/18

Yes

DCHC

01/10/18

--

Public Notice

12/13/17

Yes

CAMPO

--

--

Public Notice

03/15/17

Yes

DCHC

--

--

--

06/14/17

Yes

08/16/17

--

Public notice

04/17/17

Yes

--

09/13/17

4 workshops

08/09/17

Yes

CAMPO

12/13/17

12/13/17

20 workshops (10
Transit, 10
multimodal)

10/31/17

Yes

DCHC

12/13/17

11/08/17

Public Notice

11/01/17

Yes

CAMPO

02/21/18

02/21/18

Public notice

01/11/18

Yes

DCHC

01/10/18

--

Public notice

12/13/17

Yes

Deficiency Analysis

Alternatives Evaluation
CAMPO
DCHC

Approve 2045 MTP (1)

Adopt 2045 MTP & Report (2)

Dashed lines, “-- “, indicate that the activity was not carried out because it is not a formal part of the
metropolitan transportation plan or the MPO’s public involvement policy.
(1) Includes the principal parts of the 2045 MTP that are presented in the Preferred Option report, including
the Goals and Objectives, socioeconomic data, project lists and maps, and the financial plan.
(2) Includes the principal parts of the 2045 MTP that were approved in December 2017, and the full report,
Performance Measures and Targets that are already aligned with the Goals and Objectives, and the Triangle
Regional Model (TRM) version 6.
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Involving Traditionally Underserved Populations
To respond to the ever-changing demographics of our population we must use a range of methods to reach
all populations. The end goal is to involve minority, low-income, and limited English proficiency populations
in the transportation decision-making process. Both MPOs made strides to increase participation of
underserved populations by translating public input documents into Spanish; attending community events or
hosting pop-up events located outside traditional meeting places, in transit accessible locations, and at
various times of day and days of the week; and holding multiple meetings.
Visualization Techniques
The use of visuals in reviewing a plan not only makes good sense but is a federal transportation policy
requirement. The goal is to help the public and decision makers visualize and interact with transportation
plans and projects, alternatives, large data sets and land-use information more effectively. The MPOs used
extensive visual techniques throughout the 2045 MTP planning process to present data to the public, elected
officials and staff. Visual highlights are summarized directly below. Figure 5.2.2 Examples of Visualization
Techniques provides some samples; however, the MPOs’ MTP Web sites demonstrate the extensive use of
interactive maps, tables and graphics used throughout the 2045 MTP planning process.
Socioeconomic Data
There are “dot-density” maps of population and employment growth to the year 2045. Examples: see
section 6.2 of this report, and the Land Use or SE Data Web pages on the MPOs’ 2045 MTP Web sites.
Projects
All the highway, bus transit, rail transit and bicycle projects have been depicted on maps and listed in
tables that included the project attribute data. Examples: see section 7 and appendices 1 through 4 of
this report; and the 2045 MTP Web pages on the MPOs’ Web sites, which include links to interactive
online maps.
Deficiency Analysis
The deficiency analysis provided interactive and static maps of roadway congestion levels, travel time
between key points and travel time isochrones. Examples: see section 6.3 of this report; and the
deficiency analysis Web pages on the MPOs’ Web sites, which include links to interactive online maps.
Financial Plan
The financial plan used pie and bar charts to present data. Examples: see MPOs’ Web sites for draft
reports and presentations throughout the planning process.
Others
The presentations throughout the 2040 MTP planning process and this final report have dozens of
maps and graphics to depict everything from the status of the planning process to the relationship of
the MTP, CTP and TIP.
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Figure 5.2.2 -- Examples of Visualization Techniques

Density
Map

Project
Map
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5.3 Triangle Region Transportation Model
The Triangle Regional Model (TRM) is a tool that was developed for understanding how future growth in the
region impacts transportation facilities and services. The TRM can help identify the location and scale of
future transportation problems, and proposed solutions to those problems can be tested using the TRM.
The TRM is developed and maintained by the TRM Service Bureau housed at the Institute for Transportation
Research and Education on behalf of the DCHC MPO, CAMPO, North Carolina Department of Transportation,
and GoTriangle, the four organizations that fund the modeling effort and guide its development and use.
The modeled area covers approximately 3,400 square miles, and includes all of Wake, Orange and Durham
counties and part of Chatham, Franklin, Granville, Harnett, Nash, Person, and Johnston counties. This area is
divided into over 2,800 geographic areas (traffic analysis zones) for which detailed population and
employment information is maintained. The highway system is represented by about 20,000 roadway links
in 2013 (the calibrated base year) and about 22,000 roadway links in 2045. The roadway links are described
by detailed characteristics including: length, number of lanes by direction, speed, and traffic carrying
capacity. Transit services operated by GoRaleigh, GoDurham, Chapel Hill Transit, GoTriangle, GoCary,
Wolfline, and Duke Transit are represented in the model as well. Transit services are described by detailed
characteristics including: length, stop locations, speed, frequency of service, and average rider-perceived
fare.
The model produces summary statistics including: vehicle miles of travel, vehicle hours traveled, degree of
traffic congestion, number of trips taken by travel mode, and transit riders. The model also computes trip
statistics for each of the approximately 2,800 traffic analysis zones, categorized by mode, general trip
purposes, and origin or destination zone. These statistics are shown elsewhere in the report in tables and
maps. Statistics on speed and vehicle miles of travel by type of roadway are used to calculate air quality
impacts for the plan.
The model is an advanced four step travel demand forecasting model. Models like the TRM forecast travel
using the following sub-models, or steps:
•
•
•
•

Trip Generation – based on population and employment data for each traffic analysis zone, calculate
the number of trips people will make for various trip purposes, and the number of trips likely to go to
destinations throughout the region.
Trip Distribution – based on the number of trips generated for each purpose, the cost to travel from
zone to zone, and the characteristics of the zones, calculate the trips from each zone to other zones.
Mode Choice – based on the trips calculated in trip distribution, characteristics of the traveler, transit
service characteristics, highway congestion, and other service characteristics, calculate for each trip
purpose the number of trips made by automobile, carpooling, and transit.
Trip Assignment – based on highway speeds and transit speed, find a route that takes the shortest
time to get from one zone to another zone and sum the trips on that roadway or transit route. The
model includes feedback to allow the travel times to include the effects of traffic congestion on the
calculation of the shortest time on roadway links or transit services.

Model relationships were developed using 2006 household survey data, 2010 census data, transit survey
data, traffic counts taken throughout the Triangle, and a survey of travelers entering or leaving the modeled
area. The model was validated to 2010 traffic count and transit rider data. The model inputs were also
updated to 2013 and validated to traffic counts and transit passenger counts. The model version used for
this analysis was adopted for use in December, 2016 by the Durham-Chapel Hill-Carrboro MPO, Capital Area
MPO, North Carolina Department of Transportation and GoTriangle and is referred to as TRM Version 6.

Research Triangle Region -- 2045 Metropolitan Transportation Plans

Page 27

5.4 Related Plans and Studies
Although the Metropolitan Transportation Plan (MTP) serves as the main guiding document for regional
transportation investments, many related transportation plans and studies feed into the development of the
MTP and provide a more detailed look at projects, priorities, and selection issues.
This section highlights past and current plans and studies that have been used to inform the development of
the 2045 MTP. Section 7.11, later in this document, identifies future plans and studies that are
recommended to clarify issues and provide details for project selection for the next MTP.
Examples of studies undertaken in the region to better inform the development of the 2045 MTP, include:
Corridor plans that address roadway design and operations on specific roadways; Small area plans that
identify multimodal transportation investments and related development issues in a particular part of the
region; and, Transit plans that range from broad regional vision to short-range investment plans for specific
transit providers. Those that apply specifically to one MPO or the other are color-coded. CAMPO projects
have this yellow background and DCHC MPO projects have this green background. Projects with no
background color apply to both MPOs:
Plan or Study

Type

1

North Carolina Railroad Commuter Rail Capacity Study. Identifies the capital costs
needed for track improvements, stations and vehicles to provide peak-period, peakdirection commuter rail services between Goldsboro and Greensboro.
www.ncrr.com/capacity-study.html

Transit Plan

2

North Carolina Railroad Commuter Rail Ridership and Market Study. Estimates
ridership and revenues, and recommends service levels for commuter rail services.
www.ncrr.com/capital-investment/commuter-rail-ridership-study/

Transit Plan

3

CORE Bicycle & Pedestrian Plan. A linked network of pedestrian, bicycle and
greenspace facilities within the jurisdiction of 7 local governments and several
regional agencies in the Center of the Region.

Functional Plan

www.tjcog.org/core-reports-downloads.aspx
4

Triangle Region Long Range Transportation Demand Management Plan.
Recommended 7-year investment strategy to provide regional TDM services, local
TDM services in specified “hot spots” and an administrative structure to fund,
manage, monitor and evaluate TDM services across both MPOs.

Functional Plan

http://tjcog.org/triangle-transportation-demand-management-program.aspx
5

Congestion Management Plan (CMP). Collects travel and safety data for vehicles,
pedestrian, bicycles and transit services to identify current and short-term trend
congestion levels. Also, it defines congestion, identifies specific mitigation
measures for congestion and provides a state of the system report to meet federal
requirements. The DCHC MPO has a System Status Report and Mobility Report
Card.

Functional Plan

http://www.dchcmpo.org/programs/cmp/default.asp
The Capital Area MPO has a Congestion Management Process (CMP) and System
Status Report.
http://www.campo-nc.us/programs-studies/cmptdm
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Plan or Study

Type

6

Triangle Freight Study. Evaluated current freight system needs and identified policy
and project recommendations for future improvements to the freight network. The
study included truck, rail, and air components and initiated the creation of the
Regional Freight Stakeholder Advisory Committee. The study included a
comprehensive regional analysis of freight, goods movement, and services mobility
needs and developed recommendations for the 2045 joint MTP.

Functional Plan

7

RDU Vision 2040. A master plan of short-, medium-, and long-term development
plans needed to meet future aviation demand, while considering potential
environmental and socioeconomic issues.

Functional Plan

https://vision2040.rdu.com/
8

ITS Strategic Deployment Plan Update. Plan includes a snapshot of best practices,
list of projects, regional ITS architecture, and guidelines for maintaining the Plan.

Functional Plan

http://www.campo-nc.us/programs-studies/its
9

Wake Transit Plan – Operating plan and capital program for transit services in the
Wake County portion of the Capital Area MPO. This plan was developed to guide
the public transportation improvements derived from a potential local option sales
tax.

Transit Plan

https://www.waketransit.com
10

US 1 Phases I & II Corridor Studies. Recommended a comprehensive multimodal
transportation and growth plan that will preserve the functional characteristic of
this corridor, manage the overall growth within the area, enhance the quality of life
of its surrounding communities, and provide for the local and regional
transportation needs along US-1 between I-540 and the northern MPO boundary
http://us-1corridornorth.com/

Corridor Study

11

NC 50 Corridor Study. A comprehensive corridor study that recommended
implementation actions designed to; Improve transportation mobility and traffic
safety along the corridor, Preserve the residential and rural nature of the corridor
while supporting regional economic development, and support activities to protect
recreation, water quality, and the environment in the Falls Lake watershed
http://www.kimley-horn.com/projects/nc50study/index.html

Corridor Study

12

NC 54 and More Study. A feasibility study that investigated the costs and impacts of
proposed facility upgrades to the NC 54 Corridor from NC 540 to Northwest
Maynard Road, within the Municipalities of Morrisville and Cary and recommended
roadway widening, intersection improvements, improvements for pedestrians,
bicyclists, and public transit services, potential railroad grade separations, crossing
consolidation, proposed rail transit, and proposed railroad expansion plans for
freight, intercity passenger rail and commuter.
http://www.townofcary.org/Departments/Engineering/Streets_and_Sidewalks/Stre
ets_Projects/NC54_MoreFeasibilityStudy.htm

Corridor Study
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Plan or Study

Type

13

Southwest Area Study. Evaluated the dependence of local commuters on regional
routes such as NC 55, US 401, NC 42, NC 540 and NC 210, coupled with potential
demand for increased development in the southwest area of the MPO jurisdiction.
Recommended initiatives addressed strategic improvements to regionally
significant corridors, provision of increased transit/fixed guideway services, and
sustainable development patterns.
http://www.southwestareastudy.com/

Special Area
Study

14

Northeast Area Study. Initiated by CAMPO to identify a sustainable transportation
strategy for the growing communities of Wake Forest, Knightdale, Raleigh, Wendell,
Zebulon, Rolesville, Bunn, Franklinton, and Youngsville. This region encompasses
374 square miles of a unique mix of a large metropolitan area, small towns, suburbs
and farming communities painted across a broad expanse of rural tapestry in both
eastern Wake and southern Franklin counties. The study evaluated the dependence
of local commuters on regional routes such as I-87/Future I-87, US 401, NC 98, NC
97, NC 540, , I-95, US 70, NC 42, NC 540, and NC 50, coupled with increasing
development pressures in southeast Wake and northwest Johnston Counties.
Recommended initiatives addressed strategic improvements to regionally
significant corridors, provision of increased transit/fixed guideway services, and
more sustainable development patterns. http://www.campo-nc.us/programsstudies/area-studies/northeast-area-study

Special Area
Study

15

Southeast Area Study. Evaluated the dependence of local commuters on regional
routes such as I-40, I-95, US 70, NC 42, NC 540, and NC 50, coupled with increasing
development pressures in southeast Wake and northwest Johnston Counties.
Recommended initiatives addressed strategic improvements to regionally
significant corridors, provision of increased transit/fixed guideway services, and
more sustainable development patterns.

Special Area
Study

https://www.campo-nc.us/programs-studies/area-studies

16

Raleigh-Cary Rail Crossing Study. The study evaluated potential improvements to
the at-grade roadway/rail crossings from NE Maynard Road in Cary to Gorman
Street in Raleigh, with a focus on how changes at the crossings will affect future
land uses and connectivity within the community. In addition to looking at existing
crossings, this study also considered possible new roadway extensions across the
railroad within the corridor.
http://www.rcrxstudy.com/

Corridor Study

17

NC 56 Corridor Study. A joint effort among the Town of Butner, City of Creedmoor,
Granville County, CAMPO, Kerr-Tarr RPO, and North Carolina Department of
Transportation (NCDOT) to evaluate improvements for a 4.5-mile segment of NC 56
from 33rd Street in Butner to Darden Drive in Creedmoor. The goal of the study was
to clarify the long-term vision for the corridor, while also identifying opportunities
to address existing needs over a shorter timeframe.

Corridor Study

18

DCHC MPO Comprehensive Transportation Plan (CTP). Deficiency analysis and maps
of highway, public transportation, bicycle, pedestrian and multiuse path facilities
and improvements needed in the long-range.

Long-range
Plan

http://www.dchcmpo.org/programs/ctp/default.asp
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19

20

21

22

23

Plan or Study

Type

Durham-Orange Light Rail Transit Project Final Environmental Impact Statement
and Record of Decision (FEIS/ROD). The FEIS evaluated the environmental,
transportation, social, and economic impacts of the proposed investment, and the
ROD is a concise public record of the Federal Transit Administration (FTA) decisions.
http://ourtransitfuture.com/library/lrt/
Durham County Transit Plan and Orange County Transit Plan. Identifies transit
projects, services, facilities and vehicles and funding from Tax District Revenues.
http://ourtransitfuture.com/plans/
North-South Corridor Study. A 30-month study that evaluated a series of transit
investments for implementation in the main north-south commuter corridor in
Chapel Hills, and culminated in the adoption of a preferred-option that was
accepted into the FTA Small Starts program.
http://nscstudy.org/
US 15-501 Corridor Study. Traffic analysis to identify policies and facilities to meet
future travel demand and safety objectives, from Chapel Hill to Pittsboro
http://www.dchcmpo.org/programs/local/corridor.asp
NC 54/I-40 Corridor Study. Study and recommendations to guide land use and
transportation decisions and investments in the NC 54 corridor, from US 15-501 in
Chapel Hill to I-40 in Durham.

Transit Plan

Transit Plan

Transit Plan

Corridor Study

Corridor Study

https://gis.dchcmpo.org/website/CorridorStudy/index.html
24

Southwest Durham/Southeast Chapel Hill Collector Street Plan. Small area plan
recommending location of future collector streets and street designs to ensure
future connectivity and multimodal street functioning.

Functional Plan

http://www.dchcmpo.org/programs/collector/swdurham/default.asp
25

Local Bicycle Plans:
-Carrboro Comprehensive Bicycle Transportation Plan, http://bit.ly/2z7c9JL
-Chapel Hill Mobility and Connectivity Plan, http://bit.ly/2zVt45w
-Chatham County Bicycle Plan, http://bit.ly/1TSdlUv
-Durham Trails and Greenways Master Plan, http://bit.ly/2Cmfiax
-Durham Bike+Walk Implementation Plan, http://bit.ly/2p2yHJS
-Hillsborough Community Connectivity Plan, http://bit.ly/1UDAFHY
-Orange County Comprehensive Plan: Transportation Element,
http://bit.ly/1S5qjw1

Functional Plan

26

Local Pedestrian Plans:
-Chapel Hill Mobility and Connectivity Plan, http://bit.ly/2zVt45w
-Durham Trails and Greenways Master Plan, http://bit.ly/2Cmfiax
-Durham Bike+Walk Implementation Plan, http://bit.ly/2p2yHJS
-Hillsborough Community Connectivity Plan, http://bit.ly/1UDAFHY

Functional Plan

27

Local Multiuse Path Plans:

Functional Plan

- Chapel Hill Mobility and Connectivity Plan, http://bit.ly/2zVt45w
-Durham Trails and Greenways Master Plan, http://bit.ly/25KdgK3
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In addition, many plans that informed the development of earlier Metropolitan Transportation Plans
continue to be used to support the development of the 2045 MTP, including:
• US 15-501 Major Investment Study, Phase II Report (December 2001).
• I-40 Express Lanes Feasibility Study (from I-85 to Wade Avenue, Orange, Durham and Wake Counties
(FS-1205A), (2015).
• NC 147 Feasibility Study (from I-40 to NC 55) (FS-1205C), (2016).
• NC 54 widening, I-40 (exit 273) to NC 55 (FS 1005C), (2011)
• NC 751 widening, NC 54 to US 64 (FS-1008B), (2012)
• Northern Durham Parkway, I-540 to US 501, (Roxboro Rd.), (2014)
Key points from this section:
•

Metropolitan Planning Organizations, or MPOs, are the organizations charged with creating and adopting
Metropolitan Transportation Plans. MPOs are made up of all the local governments in the area, the NC
Department of Transportation, plus other organizations with transportation responsibilities. This
document includes the plans for the two MPOs in the Research Triangle Region: the Capital Area MPO and
the Durham-Chapel Hill-Carrboro MPO.

•

MPOs have 3 main organizational components: (i) the Policy Board, which is made up of local elected
officials and a NC Department of Transportation board member; (ii) the Technical Committee, or TC, made
up of technical staff from local, state and regional organizations that provide technical input; and (iii) the
Lead Planning Agency, or LPA, which provides the staff support to carry out the MPO’s responsibilities.

•

Each MPO has an explicit, written Public Involvement Policy, which was used to garner public input into
the plan and provide opportunities for public review and comment. Using maps, graphs, charts and other
visual tools is an important part of conveying transportation-related information to a variety of
stakeholders.

•

One of the key tools used to understand the region’s transportation challenges and the impacts of
investments to address these challenges is the Triangle Regional Travel Demand Model (TRM), which
covers both MPOs. A new and improved version of the model was used for the first time in the
development of the 2045 Metropolitan Transportation Plan.

•

Many related transportation plans and studies are undertaken both to feed into the development of
Metropolitan Transportation Plans and to provide a more detailed look at issues identified in or related to
MTPs.
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6. Analyzing Our Choices
This section explains what we did to better understand the choices facing our region, develop population and
employment growth forecasts that reflect market trends and community plans, create and test alternative
transportation scenarios, and compare these alternatives to one another and to performance measures that
reflect the MPO’s adopted goals and objectives.

6.1 Land Use Plans and Policies
Each community in the Triangle develops a comprehensive plan to outline its vision for the future and set
policies for how it will guide future development to support that vision. So an important starting point for
transportation plans is to understand these plans and reflect them in the future growth forecasts used to
analyze transportation choices.
Local planners from communities throughout the region, along with experts in fields such as real estate
development and utility provision, were brought together to translate community plans and market trends
into the parameters used by the region’s transportation model to generate travel forecasts: population and
jobs by industry (see Section 5.3 for a more detailed explanation of the transportation model). To make sure
the forecasts were consistent, transparent and based on the best available evidence, the region used
sophisticated growth allocation software, called CommunityViz, to guide the forecasting effort.
The land use plans revealed that five regional-scale centers, depicted in Figure 6.1.1 are expected to contain
large concentrations of employment and/or intense mixes of homes, workplaces, shops, medical centers,
higher education institutions, visitor destinations and entertainment venues:
•

Central Raleigh, including NC State University;

•

Central Durham, including Duke University, North Carolina Central University and the Duke and
Veterans Administration medical complexes;

•

Central Chapel Hill & Carrboro, including UNC-Chapel Hill and UNC Hospitals;

•

The Research Triangle Park; and

•

Central Cary.

Linking these regional centers to one another, and connecting them with communities throughout the region
by a variety of travel modes can afford expanded opportunities for people to have choices about where they
live, work, learn and play.
In some cases, such as in central Cary, Durham and Chapel Hill & Carrboro, existing plans and the ordinances
that implement the plans promote increased development of the activity centers. In addition, the Research
Triangle Park recently adopted a new master plan that is designed to lead to more compact, mixed use
development in selected locations, including a new Park Center in the heart of the RTP.
In addition to these regional centers, the review of community plans identified areas of the region that are
most environmentally sensitive, including water supply watersheds, and places where existing
neighborhoods warrant protection. Understanding the unique roles that different areas and different
communities will play in the region as it grows established the framework for forecasting growth and
designing transportation choices to serve this growth.
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NCCU
Durham CBD

RTP
Raleigh CBD

Duke

NCSU
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Cary CBD

6.2 Socio-economic Forecasts
One of the initial critical steps in developing a Metropolitan Transportation Plan is to forecast the amount,
type and location of population and jobs for the time frame of the plan. Based on community plans and data
from local planning departments, the Office of State Budget and Management, the US Census Bureau and
independent forecasters, estimates of “base year” (2013) and “plan year” (2045) population and jobs were
developed by local planners for each of the 2,800 small zones (called Traffic Analysis Zones or TAZs) that
make up the area covered by the region’s transportation model, called the Forecast Area.
Both to track and document the socioeconomic forecasts, and to permit analysis of different development
scenarios, a robust land use mapping and analysis tool was used to account for the more than 700,000
individual parcels of land in the region. Using software called “CommunityViz,” each parcel was assigned one
of 37 “place types” by local planners reflecting the kind of development anticipated by community plans,
such as office building, retail center, mixed use development, single family home or apartment complex. In
addition, each parcel was assigned a development status to indicate whether it was vacant, already fully
developed, or partially developed or redevelopable. Depending on both the place type and the specific
jurisdiction in which a parcel is located, average residential and employment densities were applied to
determine the supply available to accept additional residential or commercial development.
Any constraints to development, such as water bodies, floodplains, stream buffers, or conservation
easements were assigned to applicable parcels. The combination of place type, development status and
development constraints established the “supply” side of the CommunityViz growth allocation model.
Special attention was given to anchor institutions, such as the major universities and the RDU Airport. Future
growth in these areas was based on meetings with and data from the people at these institutions involved in
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facility planning and construction.
Panels of experts were convened to help determine the principal influences on where future development
would occur, and to develop quantitative measures, called “suitability factors,” that could be applied to the
parcels based on these influences. Examples of factors that influence development include availability of
sewer service, proximity to highway interchanges or transit stations, and distances to major economic
centers like the region’s universities.
Finally, a set of population and job control totals were developed from state and national demographic
sources to establish the “demand side” of the model. These guide totals are available online at this link:
http://bit.ly/2AN8Qri. CommunityViz was used to allocate single family housing units, multi-family housing
units and jobs based on the available supply and the attractiveness of each parcel based on the suitability
factors.
Figure 6.2.1 summarizes the major elements of the socioeconomic forecasts for different portions of the
Forecast Area covered by the region’s transportation model, both the areas within the MPO boundaries and
areas beyond the MPO boundaries (refer to Figure 2.2.3 for a map of the MPOs and the modeled area).
More detailed information on a range of socioeconomic data for each TAZ is available from the Capital Area
MPO and the Durham-Chapel Hill-Carrboro MPO and in documents available from the Triangle J Council of
Governments describing the application of the CommunityViz model and its 2045 MTP results.
Figure 6.2.1 Estimated 2013 and
Forecast 2045 Jobs, Population and
Households (1)

2013
Population

Households

1,117,162

435,008

Franklin County (part)

40,320

Granville County (part)

2045
Population

Households

537,515

2,033,698

778,320

1,003,486

15,275

6,575

70,414

26,935

15,582

19,555

7,408

3,416

31,800

11,904

4,936

Harnett County (part)

19,141

7,205

3,012

36,545

13,516

5,336

Johnston County (part)

97,380

35,170

18,546

179,180

64,636

38,151

940,766

369,950

505,966

1,715,759

661,329

939,481

402,552

170,239

257,750

615,716

253,919

450,110

20,732

9,147

3,644

27,988

11,938

3,820

Durham County

269,916

114,685

192,877

430,782

176,943

343,082

Orange County (part)

111,904

46,407

61,229

156,946

65,038

103,208

159,949

63,337

55,303

308,235

117,215

77,341

Chatham County (part)

21,250

8,806

5,695

58,259

23,562

14,106

Franklin County (part)

11,912

4,919

6,418

14,802

6,119

6,868

Granville County (part)

10,646

4,118

4,957

13,931

5,331

7,101

Harnett County (part)

15,888

6,113

2,677

24,608

9,127

4,291

Johnston County (part)

47,731

18,168

22,294

137,006

49,156

29,021

4,075

1,531

300

5,784

2,164

409

Orange County (part)

16,508

6,699

2,983

19,130

7,706

3,865

Person County (part)

31,939

12,983

9,979

34,715

14,050

11,680

Total for forecast area

1,679,663

668,584

850,568

2,957,649

1,149,454

1,530,937

Capital Area MPO

Wake County
Durham-Chapel Hill-Carrboro
MPO
Chatham County (part)

Areas outside MPO boundaries

Nash County (part)

Jobs

Jobs

(1) These totals represent the values within the regional travel model’s traffic analysis zones, and may differ from values derived using
other sources and methods; note that population includes people who are not in households, such as university dormitory residents.
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The maps below show the distribution of population and jobs within the Forecast Area for the 2013 “base year,”
the 2045 “horizon year” and for the growth from 2013 to 2045. Larger versions are available from the MPOs.

Population

Employment

2013

2013
to
2045
growth

2045

Population or Employment per square mile:
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6.3 Trends, Deficiencies, and Needs
With the large increases in people and jobs expected in the region over the 32-year period between 2013
and 2045, the amount of travel -- often measured in Vehicle Miles Traveled (VMT) -- in the Triangle is
expected to similarly grow by over 80 percent. Future stress on the regional transportation network is
exemplified by the levels of congestion predicted in 2045.
Figure 6.3.1: I-40 near US 1 Interchange
The congestion maps on the next page show the average
volumes during the afternoon peak hour as predicted by
the Triangle Regional Model. The 2013 “base year”
Congestion Levels map indicates travel conditions in the
year 2013, whereas the 2045 Deficiencies Map, or “Existing
plus Committed” (E+C), forecasts travel conditions in the
year 2045 using the current highway, transit and other
transportation facilities and any facilities that are well on
their way to being completed. This deficiencies network is
often called the “no build” scenario, since it typically is the
result of past decisions, not ones that still need to be made.
This worst case scenario is not intended to represent an actual possible outcome. Rather, comparing E+C to
the 2045 MTP network illustrates the inability of our committed transportation improvements to meet the
growth in anticipated travel demand that is forecasted to occur during the useful life of these investments.
In reality, as congestion and travel delay began to reach unacceptable levels, other contributing factors
would begin to shift. Additionally, commute patterns will change as people begin to make different travel
decisions.
The third map is the 2045 MTP congestion map, showing levels of congestion if we provide all the
transportation facilities and services included in the Metropolitan Transportation Plans.
The maps presented on the following pages provide a picture of the challenge we face in developing realistic
transportation investments that meet the diverse needs of our communities. Larger versions of these maps
are available on the MPOs’ web sites. In addition, the MPO web sites have many other maps and tables that
present the results of the Deficiency Analysis.
Trip Volumes and Capacity
The roadway networks shown on the next page are simplified representations taken from the region’s travel
model. Thicker lines depict roadways with higher traffic volumes, thinner lines segments carrying lesser
volumes. The colors correspond to Volume/Capacity ratios (this is the number of vehicles divided by the
theoretical capacity of the road); greater Volume/Capacity ratios correspond with more congestion. A
Volume/Capacity ratio below 0.8 (in green) is indicative of a relatively free flowing roadway with little or no
congestion. Once the Volume/Capacity, or V/C ratio, rises towards 1.0, motorists will experience more
periods of congestion. Volume/Capacity ratios greater than 1.0 (in red) represent roadways which are
consistently congested throughout and beyond the peak hours of travel. The first map shows conditions in
2010. The 2045 E & C map shows that without significant new investments, chronic congestion will occur on
major arterials and freeways throughout the region, and particularly within Wake County. The 2045 MTP
map shows forecast conditions if we build and operate the facilities and services in this plan.
Travel Time
A more meaningful way to measure the effects of congestion to the average traveler is how it affects the time
it takes to make a trip. Maps on the following pages illustrate these travel time effects in a number of ways.
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The map at the lower right shows how average travel time in different zones changes between the road
network that will be finished by 2013 and 2045 conditions. For example, if a zone has an average increase of
four minutes, each trip in that zone in 2045 can expect to take an extra four minutes compared to today.
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The maps below convey travel time impacts in a different way, showing how far a
person could travel from a given location by motor vehicle in a given amount of
time during a typical afternoon “rush hour” in the Year 2045. Each color band
represents 15 minutes of travel time.
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6.4 Alternatives Analysis
In order to address the expressed Goals and Objectives, CAMPO and DCHC MPO developed and evaluated
several alternatives in the process to create the 2045 Metropolitan Transportation Plan (MTP). Each
alternative was a combination of a transportation system, which includes a set of roadway, transit and other
transportation improvements; and a land use scenario that distributes the forecasted population and
employment for the Year 2045. These alternatives were run on the Triangle Regional Model (TRM) to
produce a set of transportation performance measures that described how the transportation system will
handle the travel demand generated by a particular population and employment distribution in the year
2045.
Performance measures, such as the level of roadway congestion, average travel time, and transit ridership,
were used to evaluate and compare the various alternatives. No alternative in its entirety was advanced as
the final adopted plan. The alternatives were designed to emphasize a particular mode in meeting the future
travel demands so that the technical staff and public can understand how well that specific mode addresses
travel demand and can choose various projects to create the final 2045 MTP. Figure 6.4.1 is a list of the
combinations of transportation systems and land use that were used to create the Alternatives that were
analyzed to develop the final 2045 MTP.
Figure 6.4.1 Alternatives Evaluated
#

Transportation System

1

Constrained – Modest state and federal transit
funding; current STI rail constraints remain; No
increase in state or federal gas tax (declining
revenues as efficiencies outpace growth); Wake
County local option sales tax and funds per plan –
additional projects beyond 10 years; STI-limited
division tier road projects and ped-bike funding
with no increase in historical local effort

By Right – Population and employment growth
occurs based on current land use zoning or the
equivalent.

2

Constrained – Modest state and federal transit
funding; current STI rail constraints remain; No
increase in state or federal gas tax (declining
revenues as efficiencies outpace growth); Wake
County local option sales tax and funds per plan –
additional projects beyond 10 years; STI-limited
division tier road projects and ped-bike funding
with no increase in historical local effort

Community Plans – Population and employment
growth occurs based on current land use plans.

3

Moderate – Restoration of original STI conditions
with removal of rail constraints; No major change
to state or federal gas tax or alternative, but
assume FAST revenue trend; Wake County local
option sales tax and funds per plan – additional
projects beyond 10 years; Modest increase in
local funding compared to historical trend

Community Plans – Population and employment
growth occurs based on current land use plans.
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#

Transportation System

Land Use Scenario

Moderate – Restoration of original STI conditions
with removal of rail constraints; No major change
to state or federal gas tax or alternative, but
assume FAST revenue trend; Wake County local
option sales tax and funds per plan – additional
projects beyond 10 years; Modest increase in
local funding compared to historical trend

Anchor Institutions & Mainstays (AIM) - High –
Population and employment growth based on
current land use plans but incorporates
development decisions of Anchor institutions
(large "place-based" institutions with fixed
locations that serve as major employment hubs
and travel destinations) and Mainstays (key
activity centers with the potential for
significantly influencing mobility within the
region).

4

Aspirational – More state/federal project success
than local plans currently assume; Modest
increase in federal or state revenues (e.g. based
on higher investment states); STI refined to
redefine statewide and regional projects for
transit and remove constraints, while allowing
more dollars for division tier roadways; Greater
increase in local funding compared to historical
record

Community Plans – Population and employment
growth occurs based on current land use plans.

5

Aspirational – More state/federal project success
than local plans currently assume; Modest
increase in federal or state revenues (e.g. based
on higher investment states); STI refined to
redefine statewide and regional projects for
transit and remove constraints, while allowing
more dollars for division tier roadways; Greater
increase in local funding compared to historical
record

Anchor Institutions & Mainstays (AIM) - High –
Population and employment growth based on
current land use plans but incorporates
development decisions of Anchor institutions
(large "place-based" institutions with fixed
locations that serve as major employment hubs
and travel destinations) and Mainstays (key
activity centers with the potential for
significantly influencing mobility within the
region).

The MPO staffs in conjunction with staff from the Triangle Regional Model Service Bureau worked together
to create and run the model scenarios during the spring and summer of 2017. These options were further
reduced to a “preferred option” that incorporated a road network, a bus transit network, and light rail and
commuter rail transit investments. The resulting road, transit, and rail networks were approved by the Policy
Boards of both MPOs, and modeled by the Triangle Regional Model Service Bureau.
The DCHC MPO developed a set of maps and tables to present the results of the Alternatives Analysis and
posted them for easy access on the MPO web site.
CAMPO used the analysis results through an innovative method based on the return-on-investment within
transportation corridors. Projects were identified for inclusion based on the results of input from local
agency comprehensive and transportation plans as well as the recommendations from various special studies
completed by CAMPO such as the Northeast Area Study and Southeast Area Study. These studies evaluated
projects based on mobility and safety benefits as well as human and natural system impacts. From this
"universe of projects", CAMPO evaluated over 600 roadway projects based on the benefits they would
generate compared to their costs. This was used as a first draft of the plan, which was then refined via staff
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input from the MPO and member agencies as well as stakeholder groups and the public. The majority of
projects remained funded in the order of payback, while others were modified based on factors outside of
what could be calculated.
The purpose of this step in the alternatives analysis was to calculate the benefit of each of the 600 projects
with just two scenarios: one with no projects and one with all projects. After these two scenarios were run
the payback calculation used the results to determine how much impact each road project had.
These calculations were based on three basic concepts; delay; primary and secondary benefits; change in
vehicle miles traveled. Delay calculations measured a project’s impact by the hours of delay it saves
travelers. This is defined as the difference between the time to travel in light traffic compared to actual
traffic conditions. The more cars on the road, the slower they travel, and the more delay increases.
The second concept is the idea of primary and secondary benefits. If a congested road is widened, vehicles
will be able to travel faster and save time. This is the primary benefit of the project. Additionally, that
project may alleviate traffic problems on other roads, improving their travel time as well. That is a secondary
benefit. Thus, for all projects, both the primary and secondary delay improvements must be calculated.
The third, and final, concept is Vehicle-Miles-Traveled (VMT). This is a measurement of how much a road is
being used. It is similar to volume, but introduces a length component which allows overall use of a project
to be calculated. If two projects are built next to each other, the one with higher VMT is being used more.
To determine the payback metric for each project, two model scenarios were run. The scenario with every
project will have much less delay because many new roads have been built or widened. For each road in the
model, the first determination is how much of the improvement is primary and secondary. Once this is
calculated, the primary benefit is simply added up along the length of widening projects. The last part,
secondary benefit, is divided among neighboring projects based on the increase in their use (VMT). A
widening on a facility with little use will have little to no secondary benefit. Widening a road with a large
increase in the VMT indicates vehicles being taken off nearby roads creating a lot of secondary benefit.
The primary and secondary benefits are added together and compared to the costs. The cost of the project
divided by its annual delay benefit provides a number that describes the years required for a project to pay
for itself. It’s important to point out that this number is not the absolute, actual payback metric of the
project for a number of reasons. For one, road widening projects have other benefits, like safety, which are
not included in this calculation. Instead, this payback number is only good in comparing projects to each
other in a relative sense. A project with a payback period of 1.5 years is a good indicator that the project
could be a more cost-effective choice than another taking 10 years.
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6.5 Performance Evaluation Measures
Evaluation measures provide a comparative set of metrics for statistical analyses between transportation
systems and land use scenarios. Comparisons between transportation systems and land use scenarios can be
performed in a number of variations. The comparisons as shown in each evaluation measure table on the
next two pages also validate the usefulness of the Triangle Regional Model as a tool to perform travel
forecasts and create output necessary for staff, elected officials, and the public to determine the best
approach to invest limited financial resources in the regional transportation system.
Figure 6.5.1 compares the transportation network performance for the Capital Area MPO and DurhamChapel Hill-Carrboro MPO planning areas for the Year 2013, Year 2045 Deficiency network, and the 2045
Metropolitan Transportation Plan network. The Year 2013 represents the current state of the system. The
Year 2045 E+C (existing plus committed) network includes only those projects that will be operational in the
next few years , but serving the forecast Year 2045 population and employment. The 2045 system
represents the highway and transit networks from the 2045 MTP, serving the forecast Year 2045 population
and employment.
The performance evaluation measures in this summary table are system-wide metrics and therefore do not
provide performance information on specific roadways or travel corridors, or at the scale of a municipality or
type of area (e.g., urban and suburban). The congestion maps (V/C maps), presented in Section 6.3, provide
a more localized picture of transportation performance for individual roadways or roadway segments. The
conclusions drawn from the performance evaluation measures (system-wide) and congestion maps (roadway
specific) tend to be similar. For example, the 2045 Deficiency congestion map illustrates a high degree of
regional congestion as compared to the 2013 congestion map. This is validated by comparing performance
measure values for the 2045 Deficiency and 2045 MTP networks such as daily “Vehicle Hours Traveled” (VHT
daily – Row 1.2). Vehicle Hours Traveled is highest for the 2045 Deficiency roadway network as compared to
the 2013 base year and 2045 MTP networks.
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14
7.1

- Travel Time (minutes)
- Travel Distance (miles)
Daily Average Travel Length - Work Trips

12
8.5
67,957

10
7.2

- Travel Time
- Travel Distance
Daily Average Travel Length - Truck Trips

- Travel Time
- Travel Distance
Hours of Delay (daily)

15
7.2

- Peak Travel Time
- Peak Travel Distance
Daily Avg. Travel Length - Commercial Vehicle Trips

22
12.9

60
37
45

- Freeway
- Arterial
- All Facility
Daily Average Travel Length - All Person Trips

- Travel Time
- Travel Distance - Work Trips
Peak Average Travel Length - All Person Trips

62
38
46

28,099,995
25
696,982
37

- Freeway
- Arterial
- All Facility
Peak Average Speed by Facility (miles/hour)

Performance Measures
Total Vehicle Miles Traveled (VMT-daily)
Total Vehicle Miles Traveled (VMT-per capita)
Total Vehicle Hours Traveled (VHT-daily)
Total Vehicle Minutes Traveled (VHT-per capita)
Average Speed by Facility (miles/hour)
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1
1.1.1
1.1.1a
1.2.1
1.2.1a
1.3
1.3.1
1.3.2
1.3.3
1.4
1.4.1
1.4.2
1.4.3
1.5
1.5.1
1.5.2
1.6
1.6.1
1.6.2
1.7
1.7.1
1.7.2
1.8
1.8.1
1.8.2
1.9
1.9.1
1.9.2
1.10

CAMPO

11
7.9
25,300

10
6.7

15
7.1

20
10.9

13
6.1

57
35
46

58
36
47

11,861,507
28
285,788
41

DCHC

2013 Base Year

Figure 6.5.1: Performance Evaluation Measures By Scenario (Based on Triangle Regional Model)
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14
8.2
577,595

12
6.8

19
7.0

33
13.7

20
7.6

47
30
36

53
33
39

51,767,600
24
1,784,196
49

CAMPO

13
7.6
165,151

11
6.5

19
7.0

24
10.2

17
6.1

47
28
38

50
30
40

19,286,704
29
604,600
55

DCHC

2045 Existing + Committed

13
8.6
339,957

11
7.2

17
7.0

27
14.1

17
8

52
36
41

55
37
43

46

54,535,952
27
1,579,327

CAMPO

DCHC

12
8.1
86,529

10
6.9

16
6.9

21
10.5

14
6

52
31
43

54
33
45

19,275,165
30
514,321
48

2045 MTP

15%

7%

- Drive alone (single occupant vehicle -SOV)
- Carpool (Share ride)
- Bus
- Rail

- Drive alone (single occupant vehicle -SOV)
- Carpool (Share ride)
- Bus
- Rail
- Non-Motorized (Bike and Walk)
Peak Trips - Mode Share

46%
36%
3%
N/A

49%
43%
1%
N/A

- Drive alone (single occupant vehicle -SOV)
- Carpool (Share ride)
- Bus
- Rail
- Non-Motorized (Bike and Walk)
Work Trips - Mode Share

46%
39%
3%
N/A

5%

3%
48%
45%
1%
N/A

80%
10%
5%
N/A

85%
11%
2%
N/A

2%
3%
2%
3%
3%

2%
5%
3%
2%
2%

- Freeway
- Arterial
- All Facility
- Designated truck routes
- Facilities w/bus routes
Mode Share Measures
All Trips - Mode Share

1%
2%
1%

4
1,206
1

1%
3%
2%

4
2,442
1

DCHC

- Freeway
- Arterial
- All Facility
Percent of Congested VMT (volume > capacity) - Peak

Minutes of Delay (daily) (per capita)
Truck Hours of Delay (daily)
Truck Minutes of Delay (daily) (per trip)
Percent of Congested VMT (volume > capacity) - All Day
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1.10a
1.10.1
1.10.1a
1.11
1.11.1
1.11.2
1.11.3
1.12
1.12.1
1.12.2
1.12.3
1.12.4
1.12.5
2
2.1
2.1.1b
2.1.2b
2.1.3b
2.1.4b
2.1.5b
2.2a
2.2.1b
2.2.2b
2.2.3b
2.2.4b
2.2.5b
2.3a
2.3.1b
2.3.2b
2.3.3b
2.3.4b

CAMPO

2013 Base Year
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47%
44%
0%
N/A

6%

82%
10%
1%
N/A

9%

49%
42%
1%
N/A

32%
28%
27%
17%
22%

18%
17%
16%

16
16,980
5

CAMPO

45%
38%
2%
N/A

7%

79%
10%
4%
N/A

16%

45%
36%
2%
N/A

20%
22%
18%
20%
18%

12%
16%
12%

15
8,457
6

DCHC

2045 Existing + Committed
10

45%
45%
1%
0%

80%
11%
4%
1%
4%

47%
42%
1%
0%
9%

25%
15%
17%
10%
16%

15%
10%
10%

10,382
3

CAMPO

2045 MTP

43%
39%
3%
1%

77%
9%
5%
2%
7%

44%
36%
3%
1%
17%

6%
11%
7%
9%
6%

4%
7%
5%

8
4,732
3

DCHC

13%

4,705,474
1,907,904
710,791
238,603
306,988
121,623
128,046
50,122
6,532
2,533
54,757

11,649
16,938
32,670
20,866
17,820
8,551
338
1,869
110,699
N/A

- GoTriangle (rail included in rail scenarios)
- GoRaleigh
- CHT
- GoDurham
- NCSU
- DUKE
- OPT
- GoCary
Total
Total Rail Ridership
Other Measures

Total Daily Person Trips
Work Person Trips
Total Daily CV (commercial vehicle) Trips
Daily Truck Trips
Total Highway Lane Miles
Transit Service Miles

7%

- Non-Motorized (Bike and Walk)
Transit Measures
Transit Ridership (regionwide)

DCHC
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14%

DCHC

8,260,218
3,022,162
1,215,124
379,742
533,629
199,019
223,043
82,975
6,987
2,632
74,206

19,927
33,312
42,285
29,545
22,728
10,942
314
3,194
162,247
N/A

9%

CAMPO

2045 Existing + Committed
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N/A = Not available
Travel time is in minutes, and travel distance is in miles.
CV = Commercial vehicles (which includes large and small trucks and vans).
Trucks = Subset of Commercial Vehicles that includes only large trucks.
Transit ridership is higher than transit trips because a trip involving a transfer counts as two riders in ridership numbers.
Average Speed (1.3 and 1.4), Percent of Congested VMT (1.11 and 1.12)and Hours of Delay (1.10) calculations do not
include local streets or centroid connectors (which often represent local streets in modeling networks)

2.3.5b
3
3.1
3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.1.6
3.1.7
3.1.8
3.1.9
3.2
4
4.1
4.1.1
4.2
4.2.1
4.3.1
4.3.2
Notes:

CAMPO

2013 Base Year

65,819
117,791
71,882
37,826
16,693
9,208
850
6,670
326,735
48,461

8%

DCHC
14%

8,878,617
3,022,820
1,299,322
374,656
559,006
199,405
233,985
83,979
9,496
2,904
96,345

CAMPO

2045 MTP

Key points from this section:
•

The starting point for analyzing our choices is to understand how our communities’ comprehensive plans
envision guiding future growth.

•

The next step is to make our best estimates of the types, locations and amounts of future population and
job growth based on market conditions and trends and community plans.

•

Based on these forecasts, we can look at future mobility trends and needs, and where our transportation
system may become deficient in accommodating these trends and meeting these needs.

•

Working with a variety of partners and based on public input, we then develop different transportation
system alternatives and analyze their performance.

•

We can compare the performance of system alternatives against one another and to performance
targets derived from our goals and objectives.
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7. Our Long Range Transportation Plan
Section 7 is the heart of our region’s Metropolitan Transportation Plan. This section describes the
investments we plan to make, when we intend to make them, and the associated land use development
activities that promote an effective and efficient transportation system.
The transportation investments are summarized in the following categories:


Roadways (with accompanying project list in Appendix 1)



Public Transportation



Bicycle and pedestrian projects



Freight movement



Aviation and Intercity Rail



System Optimization including:
o
o
o

7.1

Programs to manage transportation demand
Intelligent transportation systems: technology investments
Transportation/congestion systems management: lower-cost roadway projects that do not
add more travel lanes, but improve safety and/or operational efficiency.

Land Use & Development

Land use in the Triangle is the responsibility of each local government, not the MPOs. But few things
influence the functionality and effectiveness of our transportation system as much as the locations, types,
intensities and designs of existing and new developments in our region. If we are to successfully provide for
the mobility needs of the 1.6 million people here today and the additional 1.3 million expected to be added
over the timeframe of this plan, we will need to do a top-notch job of matching our land use decisions with
our transportation investments.
The ties between regional transportation interests and local land use decisions are most pronounced in three
cases:
1. Transit Station Area Development.
2. Major Roadway Access Management.
3. Complete Streets & Context-Sensitive Design.
Transit Station Area Development. The MPOs Metropolitan Transportation Plans include billions of dollars of
capital investments in rail and bus rapid transit infrastructure to connect our region’s five largest activity
centers and link these centers to neighborhoods across the region (see major transit infrastructure
investment descriptions in section 7.3). Ensuring that well-designed, compact, mixed use development
occurs within the first half mile around transit stations is a key element in determining how cost-effective
major transit investments will be. Working with a range of local and regional partners, the Triangle J Council
of Governments and GoTriangle have been leading efforts to develop and share key land use and affordable
housing practices that can be used by local governments and other organizations to support fixed guideway
investments such as rail and bus rapid transit. Continuing to build on this collaborative approach is an
important and cost-effective way to match local land use decisions with regional transportation investments.
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Major Roadway Access Management. Roads serve two main purposes. One is mobility and the other is
access. Mobility is the efficient movement of people and goods. Access is getting those people and goods to
specific properties. A roadway designed to maximize mobility typically does so in part by managing access to
adjacent properties. A good example is an Interstate Highway. While a motorist could expect to travel quite
efficiently over a long distance using an Interstate Highway, the number of access points is restricted to only
freeway interchanges every few miles. This type of roadway serves primarily a mobility function. At the
other end of the spectrum, a local residential street would provide easy and plentiful access to all adjacent
properties, but long distance travel on such a roadway would be time consuming and inconvenient. This type
of roadway serves primarily an access function. Many costly road investments involve widening roads to
provide additional travel capacity. Where these investments are made, the MPOs will work with the NCDOT
and local communities to ensure that the new capacity is not inappropriately degraded by a pattern of “strip
development” requiring numerous driveways and median cuts.
Complete Streets & Context-Sensitive Design. Roadways are the largest component of our communities’
public realm: the spaces all of us share with our neighbors and which provide access to the front doors of
homes and businesses. Especially where roadways traverse town centers, walkable neighborhoods and
important activity centers such as college campuses, the MPOs will work with the NCDOT and local
communities to ensure that roads are appropriately designed to accommodate the full range of travel
choices and that adjoining development is sited and designed to promote alternatives to auto travel. As the
benefits of walking and cycling are better understood, creating safe and healthy streets is becoming a higher
priority for MPO support.
So in the three instances summarized above: transit station area development, major roadway access
management and complete streets whose designs are sensitive to the neighborhoods of which they are a
part, the DCHC MPO and CAMPO are committed to work with their member communities and regional
organizations such as the Triangle J Council of Governments and GoTriangle to coordinate land use decisions
and transportation investments.

7.2

Roadways

This section contains a list of major road investments in the 2045 Capital Area MPO and Durham-Chapel HillCarrboro MPO Metropolitan Transportation Plans. A full listing of all roadway projects, by time period is in
Appendix 1.
Projects are separated into four categories based on anticipated date of completion. 2025 projects are
projects already underway with full funding and an expected completion date by 2025, derived from the
adopted Transportation Improvement Program (TIP). The 2035 and 2045 projects are composed of projects
selected through the alternatives analysis process described in Section 6.4 and that can be funded with
existing revenue streams or reasonably foreseeable new revenue streams.
Due to anticipated funding constraints, a fourth category includes projects that had merit but could not be
completed by 2045 with anticipated revenue. These projects that are not part of our fiscally constrained
plans are compiled separately in the Comprehensive Transportation Plan (CTP) for the DCHC MPO. Each
project in the fiscally-constrained plan has a project identifier that is shown on the 2045 MTP Road Project
Map. The project listing in Appendix 1 includes information on each project’s limits, length, present and
future lanes, funded completion year, cost estimation and whether it meets federal definitions for a
regionally significant or exempt project.
The resiliency and reliability of the roadway network is expected to improve with the implementation of this
Plan. The planned investment in highway maintenance is approaching 50% of the non-transit budget for
both MPOs, up from about 30% in the previous plan.
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Figure 7.2.1 below is a listing of the major highway projects by time period in each MPO. A larger version of
the roadway map is available in Appendix 10 and on the MPO web sites.
Figure 7.2.1. Major Highway Projects by MPO and Time Period
Durham Chapel Hill-Carrboro MPO
2018-25

2026-35

2036-45

East End Connector will link US 70 to
NC 147 (Durham Freeway) to form I885

I-40 managed lanes (Wade Avenue in
Wake County to NC 147)

I-40 managed lanes (NC 147 to
US 15-501)

NC 147 (Durham Freeway) widened
(East End Connector to I-40)

I-40 widening (US 15-501 to I-85)

I-85 widened (I-40 to Durham
County)

US 70 lane addition and freeway
conversion (East End Connector to
Miami Blvd)

US 70 lane addition and freeway
conversion (Miami Blvd to Wake
County)

I-85 widened (US 70 to Red Mill
Road)

US 15-501 (Fordham Blvd) capacity
improvements (Columbia St to I-40)

US 15-501 freeway conversion
(I-40 to US 15-501 bypass)

Capital Area MPO
2018-25

2026-35

2036-45

I-40 widened from Wade Ave. to Lake
Wheeler Road

I-40 widened from I-440 to NC 42 in
Johnston County

I-87 widened from US 64 Bus to
US 264

I-440 widened from Wade Avenue to
Crossroads

I-87 widened from I-440 to US 264

NC 210 widened from Angier to
Lassiter Pond Rd.

I-40 widened from I-440 to NC 42 in
Johnston County

US 1 widened south from US 64 to
NC 540

NC 50 widened from NC 98 to
Creedmoor

US 64 W corridor improvements from
US 1 to Laura Duncan Rd.

Managed lanes added to I-540
(Northern Wake Expressway) from I40 to I-87

US 401 widened from FuquayVarina to MPO boundary in
Harnett County

NC 540 toll road extended from Holly
Springs to I-40 south of Garner

NC 540 completed as a toll road from
Holly Springs to I-87/US 64 bypass

NC 96 widened from US 1 to NC
98

NC 50 widened and access
management from I-540 to NC 98

Managed lanes added to I-40 from
Durham County to MPO boundary in
Johnston County

NC 56 widened from I-85 to MPO
boundary in Franklin County

7.3 Fixed Guideway and Premium Transit Services
A number of extensive transit planning efforts that have taken place in the last decade have resulted in
transit plans in Durham, Orange, and Wake Counties. These county plans provide new dedicated revenue
sources to finance significant transit improvements, including projects to produce enhanced regular bus
service, implement high-quality fixed-guideway transit projects, build improved transit infrastructure, and
develop new services to connect job centers and population centers throughout the region.
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Among the projects identified in the county transit plans and included in this 2045 MTP are a variety of
premium transit investments that will provide dedicated transit corridors. These major projects will reduce
transit time, improve reliability, and provide enhanced customer experiences. Three types of investments are
included in this 2045 MTP:
 Light rail transit (LRT) provides frequent, all-day passenger rail service to serve allow compact and
walkable development patterns. Light rail uses electric vehicles that run on a dedicated fixedguideway to provide safe, quiet, and reliable transportation along congested transportation
corridors, and stopping at stations that are easily accessible to existing neighborhoods and new
transit-oriented development by walking, bicycling, bus, and automobile.
 Bus rapid transit (BRT) encompasses a variety of enhancements to regular bus service, such as
enhanced stations with off-board ticketing, dedicated lanes that allow buses to bypass congested
automobile traffic and improve system reliability, priority treatment at traffic signals, and other
improvements.
 Commuter rail service operates in existing mainline rail corridors, serving stations that generally are
spaced farther apart than in light rail networks. Commuter rail projects generally provide service
during peak commuting hours, with occasional mid-day, evening, and weekend service.
The specific projects included in this 2045 MTP include:
 The Durham-Orange Light Rail Transit (D-O LRT) Project, a light-rail system connecting Chapel Hill and
Durham. The project is currently within the Engineering phase of the Federal Transit Administration
(FTA’s) Capital Investment Grants/New Starts program and is under active development. The project
is anticipated to begin construction in 2020 and be completed by 2028. Further information about DO LRT is available at ourtransitfuture.com.
 A westward extension of the D-O LRT Project from its initial terminus at UNC Hospitals to serve the
town centers of Chapel Hill and Carrboro. This project is scheduled for 2035-45.
 Chapel Hill Transit’s North-South Corridor BRT, an 8-mile, 16-station project along the primary northsouth corridor in Chapel Hill, Martin Luther King Jr. Blvd. and Columbia Street. It is currently in FTA’s
Small Starts Project Development program. Additional environmental analysis and project design is
underway, and revenue service anticipated to begin before the end of the 2025 time period of this
plan. Further information about this BRT project is available at nscstudy.org.
 A rapid rail system with an initial focus linking, Garner, Raleigh, and Cary in Wake County with the
Research Triangle Park downtown Durham and West Durham. This project is currently being
evaluated as part of a Major Investment Study funded by Wake County and Durham County. This
initial phase is scheduled for the 2026-35 time period of this plan.
 A westward extension of the rapid rail system from west Durham to Hillsborough, where a new
Amtrak intercity rail station is currently being developed by NCDOT, and an eastward extension from
Garner to Clayton. These extensions are scheduled for the 2036-45 time period of this plan.
 A rapid rail extension running between Apex and Wake Forest/Youngsville via Cary and Raleigh. This
phase is scheduled for the 2036-2045 time period of this plan.
 A BRT system connecting Raleigh, Cary, Morrisville, Research Triangle Park, and Garner. These
projects and services are currently being evaluated as part of the Major Investment Study funded by
Wake and Durham County as well as the Bus Implementation Plan funded by Wake County. The
initial phase includes portions of both dedicated fixed guideway as well as mixed traffic BRT service
and is scheduled early in the 2026-2035 time period of this plan.
 An extension of dedicated fixed guideway for the initial BRT corridors in Wake County as well as the
addition of BRT service to Midtown in Raleigh is scheduled for the latter part of the 2026-2035 time
period of this plan.
 An extension of dedicated fixed guideway and BRT service to New Hope Rd. in the New Bern BRT
corridor in Raleigh is scheduled for the 2036-2045 period of this plan.
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A north-south BRT corridor in Cary along the Harrison-Kildaire Farm-Tryon Rd. corridor that will
connect the SAS/Weston area to the Regency business park via downtown Cary is scheduled for the
2036-2045 time period of this plan.
An eastward extension of the rapid rail system from Clayton to the Smithfield/Selma area, where
Amtrak intercity rail service is currently operating. This extension is not included in the fiscally
constrained portion of this plan and is depended on various other rail transit partners in Johnston
County that are outside of the MPO boundary.

7.4 Frequency- and Coverage-Based Bus Services
The 2008 Special Transit Advisory Committee (STAC) produced an initial report identifying the need for
additional transit services and setting forth a vision for providing higher-quality transit services along multiple
transportation corridors within the MPOs. This effort sparked additional planning efforts throughout the region
involving multiple counties, municipalities, residents, and other stakeholders. These different efforts coalesced
into three transit plans that direct dedicated revenue to a variety of transit projects throughout the region:


Durham County: In 2011, Durham County commissioners and voters approved the Bus and Rail
Investment Plan with a new ½-cent sales tax and other revenues to fund transit expansion, including
improved bus service, improved infrastructure; and premium transit services including D-O LRT and
commuter rail. The plan was updated and renamed the Durham County Transit Plan in April 2017.



Orange County: In 2012, Orange County commissioners and voters approved the County’s Bus and Rail
Investment Plan and identical funding sources as Durham County. The new dedicated revenues are
being used to provide improved bus service and infrastructure, and pay the local share of the D-O LRT
and North-South Corridor BRT premium transit services. The plan was updated and renamed the Orange
County Transit Plan in April 2017.



Wake County: The Wake Transit Plan and dedicated revenue sources were approved by county
commissioners and voters in 2016. The plan focuses on four “Big Moves” to 1) connect the region; 2)
connect all Wake County communities; 3) create a frequent and reliable urban transit network; and 4)
provide enhanced access to transit. The plan proposes to develop a greatly expanded frequent bus
network, bus service that connects the 12 Wake County municipalities, passenger infrastructure
improvements; and the BRT and commuter rail services.

Increased regular bus service has been implemented by transit agencies throughout the three counties as
well as by GoTriangle, the regional transit provider. In addition, the counties and transit agencies are
investing in infrastructure such as improved customer bus stops and shelters, park-and-ride lots, and new
vehicles. Local public transit systems coordinate and share facilities with private intercity bus operations; for
example, the Durham Central Transit Station serves both Greyhound and MegaBus along with local/regional
public routes.
The transit systems and MPO are putting greater emphasis on the maintenance of transit assets. Both MPOs
approved transit asset performance measures and targets addressing State of Good Repair in June 2017.
Further information about the projects are included in the Durham County Transit Plan, Orange County
Transit Plan, and Wake Transit Plan. Please visit ourtransitfuture.com, waketransit.com, and gotriangle.org
for copies of the plans and updated information.
More information on bus transit projects including implementation years and type of service is in Appendix 3.
The bus transit investment includes extending current service areas, but also emphasizes service improvements
to the current service areas, as outlined in the county transit plans. Area transit agencies and the counties
continually revise their current and proposed future route networks to optimize transit performance.
The proposed improvements in bus service include:
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Increased frequency: In the region, most buses operate on 30-minute headways most of the day.
Each transit plan provides for more frequent service. Using county transit plan revenues, Durham
County has implemented a “frequent bus network” with 12 miles of services that operate all-day at
15-minute frequencies, while the Wake Transit Plan proposes to grow the county’s frequent bus
network from 17 miles in 2016 to 83 miles by 2027.
Expanded span of service: By operating existing services later into the evening and on weekends, the
bus system will provide enhanced access to jobs and other activities for more residents.
Redesigned networks: Regular bus service will be reimagined to better connect with fixed-guideway
services such as D-O LRT, N-S Corridor BRT, Wake County’s BRT lines, and commuter rail, increasing
access to these high-quality transit spines.
New service: New bus service provided to additional communities, including express services that run
during peak commute times and local services such as circulators.
Improved infrastructure: The county plans provide for additional customer-facing infrastructure such
as bus shelters, benches, park-and-ride lots, and access improvements such as sidewalks and trails.
Last-mile connections: The plans provide for services to provide the “last mile” connection between
bus routes and patrons’ final destinations, using bus routes and innovative services such as ondemand bus shuttle routes.
Electric buses: The area’s transit agencies are considering purchasing buses that couple electric
propulsion with battery storage. If implemented, electric buses will have local air quality benefits,
and may also provide improved passenger comfort and reduced operating costs.

7.5 Bicycle and Pedestrian Facilities
Bicycle and pedestrian transportation are becoming integral forms of travel in the Triangle Region. The land
use characteristics of local universities, business districts, and major activity centers encourage short trips
that can be easily served by biking and walking. Urban centers retain attractive, grid street patterns with
retail and residential developments that lend well to biking and walking, and the scenery of the region’s rural
landscape provides opportunities for bicycle and pedestrian tourism and recreational cycling. Additionally,
the area’s geography and mild year-round climate make these modes viable travel options.
Since the adoption of the region’s previous long-range plan in 2013, several important initiatives have been
undertaken, including the following:
 In 2014 the N.C. Department of Transportation held a Complete Streets Summit to highlight how
NCDOT's Complete Streets Guidelines can be used to design and build streets that enable safe access
for pedestrians, bicyclists, and public transportation users of all ages and abilities.
 Communities have hosted various bicycle and pedestrian events, including the annual Triangle
Bicycle and Pedestrian Workshop sponsored jointly by the MPOs, and many activities during Bike
Month and Bike to Work Week in May.
 The number of motor vehicle crashes involving pedestrians and bicycles has motivated federal, state,
and local officials to conduct enforcement exercises and education campaigns focused on bicycle and
pedestrian safety.
 Communities in both MPOs began participating in an NCDOT initiative to develop a systematic
approach to counting pedestrian and cyclists by installing equipment that uses electromagnetic bicycle
detectors and passive infrared technology to count bicycle and pedestrian traffic at key locations.
 The MPOs assisted N.C. State researchers study the economic impacts of bicycling and walking, with a
particular focus on the usage and change in economic indicators on the American Tobacco Trail in
Durham before and after the construction of a bridge that closed a gap in the 23-mile shared use path.
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In response to the increased popularity of bike and pedestrian travel, CAMPO and DCHC MPO are encouraging
the creation of a pedestrian and bicycle system that provides an alternative means of transportation, allows
greater access to public transit, and supports commuting and recreational opportunities. Regional and
statewide facilities such as the East Coast Greenway, the Cross-Triangle Greenway, and the American Tobacco
Trail are heavily used as soon as segments are opened. Member governments coordinate planning efforts and
strive toward the development of a safe, accessible, and convenient network of regional bicycle and
pedestrian routes. Many local governments in the region have prepared their own citywide and county
bicycle and pedestrian plans and/or facility inventories. Granville County, for instance, has established a
Greenway Technical Committee to develop a network of trails for local and regional use.
Pedestrian Facilities
Pedestrian facilities in the Triangle region vary in type, condition
and level of service. Urban areas within the MPO boundary are
often outfitted with suitable sidewalk facilities, however many
thoroughfares lack any pedestrian accommodations or relegate
pedestrians to one side of the roadway. Historically, suburban
development has been inattentive to pedestrian needs, leading
to incomplete pedestrian networks within highly populated
commercial and residential areas. Also, many areas once
classified as rural are seeing increases in development, and
citizens are demanding pedestrian access from their
neighborhoods to nearby destinations. Local governments
recognize these pedestrian needs, and are working toward
filling the missing links in local sidewalk networks.

Many thoroughfares lack sidewalks

On a regional level, the MPOs encourage pedestrian projects. Most town and city governments have
instituted sidewalk requirements for new development, and sidewalk upgrades are generally included in
roadway construction projects. Most roadway projects in the ‘Roadway Element’ of the MTP are expected to
provide appropriate accommodations for pedestrians, concurrent with roadway improvements. Missing links
and gaps in the pedestrian networks will be constructed retroactively. Priority is generally given to areas
with heavy pedestrian traffic generators, such as schools, parks and business districts.
The MPOs rely on the “NCDOT Complete Streets Planning and Design Guidelines” and other guidelines to
identify appropriate facility type, and depend on local plans for project identification. The MPOs rely on the
“NCDOT Bridge Policy” and “NCDOT Pedestrian Policy” to ensure that new bridges in the urban area include
sidewalks or have sufficient bridge deck width to accommodate future sidewalks. Projects are prioritized on
a regional level for funding allocation. The following table presents recent local plans and inventories used
for facility recommendations.
Figure 7.5.1 – Local Plans and Inventories Used for Pedestrian Facility Recommendations
 Carrboro Sidewalk Policy (1989)
 Chapel Hill Mobility & Connectivity Plan (2017)
 Durham Bike+Walk Implementation Plan (2017)

 Durham Trails and Greenways Master Plan (2011)
 Hillsborough Vision 2020 Plan (1991, revised 1998)














Angier Pedestrian Plan (2012)
Apex Bicycle & Pedestrian Plan (2011)
Cary Pedestrian Plan (Imagine Cary) (2017)
Creedmoor Pedestrian Plan (2011)
Fuquay Varina Pedestrian Plan (2012)
Garner CTP (2018)
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Holly Springs CTP (2013)
Knightdale Pedestrian Plan (2011)
Raleigh Pedestrian Plan (2013)
Youngsville Bicycle/Pedestrian Plan (2014)
NCSU Bicycle/Pedestrian Plan (2011)
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Bicycle Facilities
The 2045 MTP recommends extensive integration
of bicycle needs into the design and construction
specification of new highways and other future or
ongoing transportation projects. The bicycle
projects include off-road shared-use bicycle paths,
on-road bicycle lanes and wide shared roadways in
urban areas, as well as paved 4-foot shoulders on
rural roads. Highway and transit project designs
assume the provision of bicycle racks and other
bicycle and pedestrian amenities at key locations
such as park-and-ride lots, transit hubs, and major
activity centers.
The 2045 MTP identifies statewide and regional
bicycle routes in the Triangle region. Statewide
Bicycle parking at a bus stop near the American
routes include NCDOT-designated Bicycling
Tobacco Trail.
Highways as well as the East Coast Greenway.
Regional bicycle routes provide links between major destinations and between urban centers; facilitate
primarily utilitarian bicycle trips, though the routes can also serve recreational cycling; and serve as a
backbone to a finer grained system of local bicycle routes in each jurisdiction.
The “NCDOT Complete Streets Planning and Design Guidelines” and AASHTO “Guide for Development of New
Bicycle Facilities” act as construction standards for projects, and local agencies play a lead role in the
implementation of new projects. The MPOs rely on the “NCDOT Bridge Policy” to ensure that new bridges
have sufficient bridge deck width to accommodate planned bicycle facilities. Local plans supplement the
MTP regional bicycle routes by identifying additional projects and development requirements to complete
the regional bicycle transportation network. Figure 7.4.2 lists these local plans.
Figure 7.5.2 – Local Plans Used for Bicycle Facility Recommendations
 Carrboro Comprehensive Bicycle Transportation
Plan (2009)

 Durham Trails and Greenways Master Plan (2011)

 Chapel Hill Mobility & Connectivity Plan (2017)
 Durham Bike+Walk Implementation Plan (2017)

 Orange County Bicycle Transportation Plan (1999)

 Apex Bicycle & Pedestrian Plan (2011)

 Morrisville Land Use and Transportation Plan (2008)

 Cary Imagine Cary Plan (2017)

 Raleigh Bicycle Transportation Plan (2016)

 Capital Area MPO Bicycle & Pedestrian Plan (2003)

 Rolesville Bicycle Plan (2011)

 Fuquay-Varina Bicycle Plan (2015)

 Youngsville Bicycle/Pedestrian Plan (2014)

 Garner Forward Transportation Plan (2018)

 Zebulon Multimodal Transportation Plan (2001)

 Holly Springs Comprehensive Transportation Plan
(2011)
 NC State University Bicycle & Pedestrian Plan
(2011)
Education, Enforcement & Encouragement
In addition to facility improvement projects included in the MTP, the DCHC and Capital Area MPOs devised a
series of local education, enforcement and encouragement programs. Outreach programs are essential
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elements of any bicycle and pedestrian friendly community, and complement the engineered components of a
bicycle and/or pedestrian route network. The following recommendations are intended to increase bicycle and
pedestrian safety and provide the incentive to get more people biking and walking in the region.
Education
 Institutionalize bicycle and pedestrian safety education within public schools.
 Provide bicycle instruction to adult cyclists.
 Provide educational messages to better inform drivers
and pedestrians about pedestrian and bicycle safety
laws and best practices.
 Educate motorists on cyclists’ rights to use the road.
 Establish a local fund for bicycle and motorist education.
Enforcement
 Update bicycle traffic laws.
 Provide an active enforcement program.
 Appoint a “Bicycle Liaison Officer”.
 Develop “Bicycle Patrol Units” within local police
departments.
Encouragement
 Offer incentives to employers to encourage employee
bicycle commuting.
Bicycle and pedestrian resource materials
 Conduct a well-publicized annual “Bike-to-Work” week
with multiple events.
 Improve access to transit for pedestrians and bicyclists.
 Develop a publicity campaign to raise awareness of cycling issues.
 Conduct annual regional bicycle events.
 Publicize the region as “bicycle-friendly.”
 Encourage community-based support for cycling.
 Develop cooperative relationships.
 Promote Safe Routes to Schools and walk/bike to school events.
 Participate in the Triangle Transportation Demand Management activities and programs.
The MPOs are also developing supplementary resources, such as bicycle maps, safety-education materials,
and community action plans that provide a development strategy for the implementation of the five “E’s” –
engineering, education, encouragement, enforcement, and evaluation. Many member jurisdictions are
proceeding toward great accomplishments in the outreach sector, including the national recognition of
Carrboro, Cary, Chapel Hill, Durham, and Raleigh as “Bicycle Friendly Communities” by the League of
American Bicyclists. The MPOs continually seek funding for Safe Routes to School (SRTS) projects, and
several school activities have been completed using this funding source. With such progress already being
made, it is certain that the DCHC and Capital Area MPOs will continue to advance toward a sophisticated,
well-integrated bicycle and pedestrian transportation system over the next three decades.
Summary
The 2045 MTP does not specifically list bicycle and pedestrian projects. Local municipalities and counties
have identified and prioritized these projects, and have coordinated their interaction at the jurisdiction
boundary areas. As a result, the 2045 MTP defers to those local government plans.
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The DCHC MPO bicycle and pedestrian policy basically expects any roadway or other transportation project,
whether it is a new or improved facility, to include appropriate pedestrian and bicycle accommodations.
That policy provides extensive integration of bicycle and pedestrian needs into the design and construction of
new and improved highway and other transportation projects. In addition, the “NCDOT Complete Streets
Planning and Design Guidelines” and other related guidelines provide planning and design guidance for use
when building new projects or making changes to existing infrastructure. For bicycle facilities, the DurhamChapel Hill-Carrboro MPO adopted a Comprehensive Transportation Plan (CTP) in May 2017 that lists all the
local bicycle projects from the jurisdiction and county plans in the MPO area. The MPO has also identified
statewide and regional bicycle routes in the MPO region, as listed in Appendix 4.
The Capital Area MPO map communicates an extensive regional layout of off-road bicycle and pedestrian
facilities in conjunction with on-road facilities that will receive bicycle-pedestrian accommodations only. This
on-road/off-road network is congruent in scope, and communicates opportunities for multiple forms of
access throughout the region. Note that many roadway projects will incorporate bicycle and pedestrian
accommodations in conjunction with capacity improvements; which is consistent with the principle of
“universal access” as addressed in the Capital Area MPO Bicycle and Pedestrian Plan adopted in 2003. Roads
that will receive bicycle and pedestrian accommodations only are those roads that did not meet strict criteria
for capacity improvements; but in practicing good transportation system management would qualify as
candidates for bicycle and pedestrian accommodations.
Figure 7.5.3 - Bicycle & Pedestrian Investment
2018-2045 Bicycle and Pedestrian Investment ($2016)

7.6

Total

CAMPO

DCHC MPO

$1,207,000,000

$915,000,000

$292,000,000

Freight Movement

Successful economic development depends on the fast and reliable movement of people, goods and
information. For the 2045 Metropolitan Transportation Plan, the two MPOs have been engaged in an
extensive and systematic examination of freight trends and opportunities through a new Triangle Regional
Freight Plan to ensure that goods movement is a key component of long-term transportation investment
decisions. Although the MPOs will not formally adopt recommendations until later in 2018, some key freight
movement forecasts and principles are expected to guide MPO transportation investment decisions.
The growing regional attention to freight movement has been matched at the state and federal levels. The
most recent federal transportation legislation, the FAST Act, and North Carolina's Strategic Transportation
Investments (STI) law place increased emphasis on freight planning and investment. Looking for
opportunities to leverage state and federal interest is a driving force in the MPO's approach to freight
movement.
An examination of trends and forecasts for the regional freight plan found that:
1. The highway system is and will remain the principal freight mode in the region: 80% of both freight
tonnage and freight value in the region moves by truck. By 2045, the amount of freight moved by
truck is expected to grow by a third. Because of its advantage in moving heavy commodities, rail
carries 16% of the region's freight tonnage, but only 2% of its freight value, and is not forecast to
grow significantly.
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2. "Truck tonnages are expected to increase considerably out to 2045, especially for shipments to and
from the Triangle Region."
3. "Projects are needed to ensure that the roadway network keeps up with the rapid increase expected
of inbound and outbound shipments....improving the routes that are already congested that provide
regional connection to Interstates and the rest of the State."
4. "Total freight rail volumes are forecasted to have minimal growth in the Triangle Region over the
coming decades...chiefly due to the decline in coal, which offsets growth in other areas...total
tonnage is expected to remain roughly constant out to 2045."
Key freight movement principles that the MPOs will use to inform investment decisions include:
1. As with the movement of passengers, paying close attention to the location of major freight
facilities and destinations relative to the transportation network is important; linking industrial land
use decisions to the careful design of road and rail access can yield cost-effective solutions. Just as
Transit-Oriented Development (TOD) has become a principal tool in regional land use planning to
support transit corridor investments, Freight-Oriented Development can help inform industrial land
use planning and supply chain logistics along strategic freight corridors and in freight industry
clusters.
2. Logistics and supply chain performance expectations change rapidly. In particular, supply chains
designed for home deliveries continue to grow in importance with the explosion in e-commerce.
3. On the road system, freight bottlenecks with significant truck volumes should be a key priority, with a
tiered approach to address trade routes that connect the Triangle to other regions, distribution and
connectivity routes that link freight industry clusters with activity centers, and critical access routes
serving industrial sites and redevelopment areas.
4. On the rail system, network reliability and speed will be important considerations for goods
movement as bulk commodities like coal become less important, with the added benefit that
reliability and speed are also important to passenger rail that shares tracks with freight trains.

7.7

Transportation Demand Management (TDM)

Each year, hundreds of millions of dollars are spent in
the region on the supply side of mobility: building
and maintaining roads, buying and operating buses,
building sidewalks and bicycle facilities. Some of the
most cost-effective mobility investments we can
make are on the demand side: encouraging
commuters to use our transportation facilities as
efficiently as possible by carpooling, vanpooling,
taking transit, telecommuting, walking or bicycling.
These marketing and outreach efforts targeted to
commuters and the employers they work for are
TDM Coordinators tabling at Red Hat
called Transportation Demand Management, or TDM.
The Triangle TDM program is active in Chapel Hill, Carrboro, Raleigh, Research Triangle Park, Durham County,
Orange County, Wake County, Duke University, NC State University, UNC-Chapel Hill, and Wake Tech
Community College. Since 2008, service providers in the region have undertaken a range of TDM projects,
such as GoTriangle’s New Year/New Commute and Bike Month regional campaigns, and Triangle J Council of
Government’s Best Workplaces for Commuters program. These TDM efforts can be very effective. In 2017,
96,000 workers were employed at a Best Workplace for Commuters, where their employer offers commute
benefits such as subsidized transit passes, vanpooling, bicycle facilities or telework. The following travel, air
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quality, and energy saving impacts were calculated due to the collective efforts of Triangle TDM service
providers in FY16-17 :
 5 million vehicle trips avoided
 2.2 million gallons of gas saved
 54 million commute miles reduced
 36,027 alternative transportation users
supported
 43.8 million pounds of Carbon dioxide
(CO2) release prevented
The region's TDM program is based on the Triangle
Region Transportation Demand Management Plan
for the Triangle. Implementing the plan is designed
to achieve a goal of reducing the growth in the
amount of commuter travel by 25%. The plan
provides both a more systematic framework for
TDM coordination and significantly more state and
federal funding for TDM. TDM Plan details are
available at http://www.tjcog.org/transportationreports-downloads.aspx
The TDM Plan recognizes that the most effective
TDM strategies are targeted to employment “hot
spots:” places where employment is concentrated,
including sites where transit service is available
and/or parking is costly or inconvenient, such as in
downtowns and at university campuses.

TDM Coordinators tabling at Rex Hospital

Continuing to implement and extend this TDM Plan is included in the Metropolitan Transportation Plan.
Implementation includes:
 aggregating funding from the sponsors: state funds from NCDOT and federal funds allocated by the
Capital Area MPO and Durham-Chapel Hill-Carrboro MPO,
 issuing a competitive “call for projects” from providers of TDM services, and
 working with an Oversight Committee of state and MPO staff that works with applicants to refine
their proposals and makes recommendations for funding.
Based on this plan and the current level of the region’s comprehensive, coordinated TDM program, the 2045
Metropolitan Transportation Plans include continued funding for TDM services and will follow the existing
model where service providers supply a significant cost share to match federal and state funds.
The key Transportation Demand Management strategies in the 2045 Metropolitan Transportation Plan are:
1. Continue to invest in a collaborative regional program between the two MPOs and NCDOT through a
single coordinating agency providing administrative, fiscal and measurement services.
2. Periodically review and update the regional TDM plan to serve as the guidance document for regional
TDM collaboration roles and responsibilities.
3. Use the forthcoming NC DOT PTD strategic plan to align the regional program with statewide
resources and to leverage opportunities to collaborate with other regional TDM efforts.
4. Continue and strengthen the regional collaboration’s “three-legged stool” of services:
a. “foundational” services provided throughout the region by a designated regional service
provider,
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b. local services in selected hot spots provided through a competitive process involving local
service provider funding matches, and
c. support and recognition programs for measurable “best practice” employers
5. Periodically review and modify or expand “hot spot” locations where TDM efforts can be most
effective, based on available funding.
6. Continue to examine the use of new technologies and innovative demand management techniques
such as parking cash-out programs.
The region’s transportation demand management program can be a crucial component of the overall
transportation system, prompting employers to encourage the use of alternatives to driving alone and
assisting commuters in understanding and using these alternatives.

7.8 Transportation Technology & Intelligent Transportation Systems (ITS)
Technology has always been an important part of the transportation system, from safety features on private
vehicles to traffic information and traffic control signals and devices in public investments. This section of
the plan addresses both vehicle technologies and public facility and service investments.
Technological advancement is anticipated to significantly affect mobility over the span of this plan. Much of
this advancement is expected to be vehicle-oriented, with the advent of autonomous vehicles and connected
vehicles. Levels of vehicle automation lie along a spectrum:

Although autonomous vehicle technology is expected to make in-roads in the near-term and mid-term, its
market penetration may not result in substantial changes in public infrastructure investment decisions until
the longer term period of this plan. Estimates of market penetration vary widely, but it is more likely that
Level 4 and Level 5 vehicles will become a large enough share of the market to affect infrastructure design in
the long-term phase of this plan than in the mid-term phase. Nevertheless, it would be appropriate to
explicitly consider the possible impacts of faster or slower market penetration in decisions about fixed, costly
and long-lived investments, such as parking garages or freeway widenings, especially if the investments
would be difficult or costly to repurpose for a society with extensive automated and connected vehicles.
Significant market penetration may occur soonest for fleet vehicles such as trucks, buses and other vehicles
where vehicle operators are a significant part of the cost of a service and where operator rest time (and thus
vehicle down time) is important for safe operation. The MPOs and their regional partners will continue to
track and report on information and sources on autonomous and connected vehicles. Appendix 5 lists
resources on autonomous and connected vehicles.
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In this plan, public investments in technology are grouped under the term "Intelligent Transportation
Systems (ITS)," a set of diverse technologies designed to make existing transportation infrastructure, facilities
and services more efficient and safer. The Capital Area MPO (CAMPO), Durham-Chapel Hill-Carrboro MPO
(DCHC MPO) and NCDOT jointly developed a prioritized list of improvements and a coordinated framework
for ITS solutions for the region. This framework is scheduled for updating beginning in 2018.
The most recent Triangle Regional ITS Strategic Deployment Plan (SDP) update was completed in 2010. The
update followed a needs based approach to project development and created a comprehensive prioritization
of regional project needs. The Triangle ITS SDP included 175 projects totaling $315 million across eight
categories:
Triangle ITS Project Categories
System Preservation
Emergency Management
Corridor Management
Regional Non-Infrastructure

Highway
Turnpike
Transit
Statewide Non-Infrastructure

The Triangle Strategic Deployment Plan contains a list of feasible ITS projects. The details of the solutions
and technologies will continue to change as conditions change and transportation technologies advance. The
list of ITS projects in the 2045 MTP and Triangle Regional ITS Plan is not intended to be exhaustive. As a
result, it is possible that an ITS solution might be implemented that is not in these plans.
Following the completion of the SDP document in 2010, NCDOT began work on ten Highway, System
Preservation, Transit, and North Carolina Turnpike related ITS projects totaling $13.5 million.
The Strategic Deployment Plan is designed to “mainstream” ITS projects into the overall transportation
planning process for both CAMPO and the DCHC MPO. This is being accomplished in a variety of ways.
CAMPO’s Locally Administered Projects Program (LAPP) has funded ITS projects annually using STP-DA
funding, including investments in several strategic corridors such as US-64 and I-40. ITS projects are
incorporated biennially through Transportation Improvement Program updates.

7.9

Transportation System Management (TSM)

Transportation System Management (TSM) solutions increase efficiency and safety by allowing the current
transportation network to operate with fewer travel delays and increased capacity. These projects are often
relatively inexpensive compared to building and widening roadways and making new public transit capital
investments. They often provide cost effective solutions that can be implemented relatively quickly or in
phases, and with comparatively few environmental impacts.
The following list provides examples of the types of TSM projects that are expected to be implemented
through the 2045 MTP period. This list is not exhaustive because solutions will be designed for the unique
challenges of a particular intersection or corridor, and the types of TSM solutions will continue to evolve.






Widening of approach widths for key intersections;
Installation and/or adjustment of traffic signals, including dynamic signal timing coordination and
signal preemption;
Provision and lengthening of turn lanes;
Limitation or prohibition of driveways, turning movements, trucks, and on-street parking;
Construction of median U-turn, Quadrant, continuous flow and other unique intersection and
interchange designs;
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Fixing horizontal/vertical curves, insufficient ramp lengths, weaving sections and other geometric
deficiencies;
Implementing Bus on Shoulder System (BOSS) for transit buses and express shoulder lanes for all
vehicles;
Installation of traffic calming devices for residential neighborhoods; and,
Traffic circles and roundabouts at appropriate intersections.

Individual TSM projects are not listed in the 2045 MTP because of their project-specific design characteristics
and short planning-to-construction project cycle. Some projects might be included in project lists if they have
been incorporated into a TIP or local CIP. The 2045 MTP financial plan specifically dedicates funding for TSM
projects.

7.10

Rail Investments

The region is traversed by several key rail corridors, most notably the state-owned North Carolina Railroad
Company (NCRR) right-of-way that stretches from Morehead City to Charlotte. Other major lines are owned
by the region’s two Class I railroads: Norfolk-Southern and CSX. The NCRR corridor carries both freight and
intercity passenger rail traffic; existing passenger rail stations within the MPO boundaries include Raleigh,
Cary and Durham. The CSX “S” line heading north from central Raleigh and south from central Cary intersects
the NCRR corridor along a section carrying freight and passenger
traffic. The CSX “S” line from Richmond to Raleigh and the NCRR
from Raleigh to Charlotte is also part of the Federally-designated
Southeast High Speed Rail (SEHSR) Corridor.
This Rail Investments section of the plan focuses on freight rail and
intercity passenger rail that links the Triangle to other regions.
Commuter rail and light rail services within the region located within
or adjacent to existing rail corridors are addressed in Section 7.3
Transit Services. General freight issues--including freight carried by
rail--are addressed in Section 7.5 Freight Movement. The recently
completed draft freight plan notes that the volume of rail freight
carried in and through the Triangle is expected to decrease slightly
through the 2045 horizon year of this MTP, due in part to declines in
coal shipments as the region's energy mix changes.
Rail planning and investments are frequently a cooperative effort
between owners and operators of rail assets and partner agencies.
For example, a project to straighten curves and replace an at-grade
North Carolina Railroad Company/Nick D’Amato
crossing with a bridge may involve funding and other contributions
from the North Carolina Railroad, Norfolk-Southern and NCDOT’s Rail Division. Funding from NCDOT is from
state and federal sources, including Federal Railroad Administration competitive grants. Rail-related
investments that involve roadway improvements and are included in the Transportation Improvement
Program are included in the fiscal constraint analysis and transportation modeling that are part of this 2045
Plan. Investments that do not affect track capacity or cross streets are not specified in 2045 MTP project
lists. Examples include safety improvements at highway-rail crossings or short sidings that serve adjacent
properties.
Several projects and studies have been recently completed, are underway, or are planned to improve the
performance of rail services within the region. Many are included within NCDOT’s Piedmont Improvement
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Program that received $520 million in Recovery Act funding targeted specifically for passenger rail
improvements. Recent and on-going Triangle rail projects and studies include:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Cary Depot ($2.3 million project completed in 2011)*
Raleigh Union Station
Hillsborough Passenger Rail Station
Raleigh West Street Grade Separation
NCDOT Capital Yard Railroad Maintenance in Raleigh ($6.1 million project completed in 2012)*
Hopson Road Grade Separation and Nelson to Clegg passing siding (completed in 2015)*
Morrisville Parkway Grade Separation (completed in 2016)*
“NC 54 and More” Corridor Feasibility Study (road project in Morrisville along the NCRR right-of-way,
including proposed grade separations of connecting roads and the railroad)
Raleigh-Cary Traffic Separation Study (phased approach)
Durham Traffic Separation Study
Hillsborough Traffic Separation Study
Raleigh East 2nd Main Track (study completed in 2013)
Morrisville to Cary 2nd Main Track (study completed in 2011)
Blue Ridge Road Grade Separation
Boylan Junction Improvements
Churton Street bridge widening over NCRR
NCRR Bridge over NC 54 Replacement ($5.5 million project completed in 2006)
(* asterisk denotes part of Piedmont Improvement Program)
(** a Traffic Separation Study examines at-grade rail-highway crossings to determine short-, mid- and long-range
opportunities for closure or bridges)

Current North Carolina intercity passenger rail service consists of three trains in each direction each day
operated by Amtrak and serving the Durham, Cary and Raleigh stations. Two of the trains travel between
Charlotte and Raleigh, while the third continues north from Raleigh to Washington, DC and New York City via
a route heading east to Selma in Johnston County, then north along the CSX “A” line that roughly parallels I95. Ridership has increased steadily on the service; during the federal fiscal year that ended in September
2017, ridership on the three trains was 427,000. During October 2017, 23,600 passengers boarded or
alighted from the three trains at the three Triangle stations: Raleigh, Durham and Cary. Two additional
Raleigh-Charlotte Piedmont daily trains are planned to be added upon completion of the Piedmont
Improvement Program projects.
Planning for Southeast High Speed Rail envisions high performing rail operating within the region along the
NCRR corridor east to Raleigh at speeds up to 90 mph, then north along the CSX “S” line at speeds up to 110
mph. The NCDOT Rail Division is leading efforts to provide a “sealed corridor” for higher speeds and
additional trains, closing or bridging existing at-grade crossings where feasible to improve both safety and
operations. The NCRR has led commuter rail capacity and ridership studies to better understand the
interplay of freight and passenger rail operations within the region and the range of track investments that
might be needed to accommodate increased shared use.
Due to the complexity of rail investments and the myriad of interested organizations, the MPOs helped
initiate a Triangle Main Lines Forum in 2011 which has periodically brought together public and private sector
owners and operators of critical rail assets along with the communities and anchor institutions adjacent to
the rail lines. The forum is designed to help stakeholders: i) better understand projects affecting the region’s
main rail corridors, ii) identify interests of primary importance to the stakeholders, and iii) generate
collaborative efforts to advance shared interests.
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Ensuring that any investments affecting our rail corridors are done with detailed attention to longer term
impacts on forecast freight movement, inter-city passenger rail, regional rail connections contained in this
MTP, and opportunities for High Speed Rail is a key strategy for the two MPOs in this plan. Ensuring that
near term decisions do not constrain choices or drive up costs for mid-term and long-term services is an
important consideration for the MPOs. As both in-region rail connections are implemented, and intercity rail
services connecting the Triangle to other regions is expanded, taking steps to make sure that service is fast
and reliable will be important to attract and retain ridership. For the most recent month reported (October
2017), only roughly half of Carolinian and Piedmont intercity passenger trains arrived on time, defined as
within 20 minutes of scheduled time for the Carolinian and 10 minutes of schedule time for the Piedmont.

7.11 Air Transportation
Raleigh-Durham International Airport (RDU) serves both MPOs with passenger and air cargo services. The
airport is located on 5,000 acres near the
boundary between the two MPOs in Wake
County, and is governed as an authority with
board members appointed by the largest
jurisdictions in the two MPOs: Wake County,
Durham County, Raleigh and Durham City.
During 2016, RDU served 11 million
passengers, about 90,000 tons of cargo and
190,000 aircraft operations.
Recent major projects have been designed to
improve aviation services:
 Terminal 2 was completed in 2011; this $573 million, 920,000 square foot project includes 37 boarding gates
 Terminal 1 reconstruction was completed in 2014; this $68 million project rebuilt the oldest terminal at RDU.
RDU completed a new master plan – Vision2040 – in 2017. For more information on Vision2040 – and the
investments it considers – visit https://vision2040.rdu.com/
Vision 2040's baseline forecast, used for this plan, envisions growth in enplaned passengers (those boarding at
RDU) from 5.5 million in 2016 to about 8.5 million. No additional terminal gates are planned in the first ten
years. General aviation operations are expected to grow modestly and remain below pre-recession levels.

7.12 Recommended Special Plans, Projects & Studies
Section 5.4 already identified corridor studies, small area plans, feasibility studies, functional plans or similar
efforts that have been completed to provide input into the development of the Metropolitan Transportation
Plan. This section outlines possible plans or studies using the same format as the completed plans and studies
described in Section 5.4. Although this section is not designed to list every plan or study that may be
undertaken, it indicates some of the major efforts that the two MPOs and their partners anticipate to pursue
through their annual Urban Planning Work Programs (UPWPs), the planning budget documents that guide
MPO activities each fiscal year. Also included are major efforts designed to improve the input data, accuracy
and functionality of the region’s principal analysis tool, the Triangle Region Travel Demand Model (TRM).
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Recommended Plan or Study

Type

1

US 15-501 Corridor Study. This MPO and NCDOT study will develop a corridor vision
based on public and stakeholder input, identify capacity and safety deficiencies,
propose policies and projects, and create an implementation plan. This is for the
corridor between Fordham Blvd. and University Dr. 2019 completion expected.

Corridor Plan

2

NC 54 West Corridor Study. This MPO and NCDOT study will evaluate future land uses
and traffic impacts, conduct public and stakeholder outreach, and develop projects
and strategies for transportation improvements. 2018 completion expected.
Downtown Durham Transportation Study. This MPO and City of Durham study will
create a transportation vision that will propose a strategy and projects that balance
the current and future operational needs of all users. 2019 completion expected.
Southwest Area Study Update. The MPO will begin the update of the Southwest Area
Study during FY 2018, with recommendations from that update carried forward to
inform the 2050 MTP. The study will examine growth forecasts and develop a longrange and interim list of multi-modal transportation improvement priorities.

Corridor Plan

2

Northeast Area Study. The MPO anticipates beginning the update of the Northeast
Area Study during FY 2019, with recommendations from that update carried forward
to inform the 2050 MTP. This study may include the municipalities Wake Forest,
Rolesville, Knightdale, Wendell, Zebulon, Youngsville, Franklinton and Bunn, as well as
the surrounding areas of Franklin and Wake Counties. The study would examine
growth forecasts and develop a long-range and interim list of multi-modal
transportation improvement priorities.

Small Area Plan

3

Southeast Area Study. The MPO anticipates beginning the update of the Southeast
Small Area Plan
Area Study during FY 2021 to inform future MTP updates. This study will cover the
municipalities of Knightdale, Wendell, Zebulon, Archer Lodge, Clayton, and Garner.
Surrounding areas in Johnston and Wake Counties will also be included. The study will
examine growth forecasts in the area, and develop a long-range and interim list of
multi-modal transportation improvement priorities for the subarea described.

4

Transit Systems Plan. This study will assist in the development of the transit section of Transit Plan
the Comprehensive Transportation Plan and MTP. It will identify, evaluate and
prioritize future transit needs. It will use a needs-based planning process and engage
transit stakeholders, including local governments and the public, throughout the study
process. The effort will include a detailed level of analysis of current and future transit
system plans and needs, and provide recommendations for a decision-making
framework to guide future policy decisions. The plan will identify priorities for transit
and ancillary road, pedestrian, and bicycle improvements. The planning effort will also
examine demand-response service and make recommendations for improvements to
meet future demand. Results should be a prioritized set of infrastructure improvements necessary to implement a fully-realized transit vision for the CAMPO area.

5

Major Corridors Study. The MPO and NCDOT will create a transportation vision that
will propose a strategy, projects, and programs that balance the current and future
mobility needs, particularly in commuting corridors, for all users.
NC 751 Corridor Extension – The 2018 Southwest Area Study update identified the
need for additional NC Highway network connectivity between US Highway 64 and US
401 through a combination of existing roads (New Hill Olive Chapel/Holloman Rd) and
new location roadways. MTP Project A173, A190

3

1

6
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Recommended Plan or Study

Type

NC 55 / NC 55 Business Corridors – The 2011 Southwest Area Study and the 2018
update identified the benefits of re-routing a portion of the NC 55 corridor in FuquayVarina around the existing congested corridor and historic Varina business
district. This would be accomplished using the northeast portion of Judd Parkway
and a new location grade separation over US 401, connecting to existing NC 55 south
of the existing NC 42/NC 55 intersection. The existing corridor would be designated
as NC 55 business. MTP Project A679ab
NC 42 / NC 42 Business Corridors – The NC 42 corridor in Johnston County is colocated with US 70 business and Lombard Street corridors through the Town of
Clayton. Analysis conducted during the 2016 Southeast Area Study identified the
network benefits to re-locating a portion of NC 42 around the existing congested
corridor using the Ranch Road and US 70/Clayton Bypass corridors. The existing
corridor would be designated as NC 42 business. MTP Project Jhns13abc
Triangle Regional Freight Plan. The two MPOs and NCDOT conducted a freight flows,
forecasts, capacities, performance, conditions and trends in the Triangle to develop a
set of policy, program and project recommendations. 2018 completion expected.
NC 98 Corridor Study. The two MPOs and NCDOT are conducting a study to identify
capacity deficiencies and safety issues, and to develop multimodal solutions to those
deficiencies. 2018 completion expected. http://www.nc98corridor.com/
Triangle Strategic Toll Study. The two MPOs and NCDOT are conducting a study to
develop a holistic implementation plan for tolling and managed lanes in the Triangle.
It includes an evaluation of technologies, operational structures, performance
measures, and financing/partnering mechanisms. 2019 completion expected.
Intelligent Transportation Systems Plan Update. The two MPOs and NCDOT are
collaborating on an update of the Plan that will make recommendations on overall
system architecture, data and other compatibility standards, infrastructure and
operation needs.
CommunityViz 3.0. The 2040 MTP and 2045 MTP processes provided the Triangle
with future regional planning scenarios based on a land use model called Community
Visualization. The model provides population and employment growth locations
(socioeconomic data – SE Data) in a format that can be easily imported into the
Triangle Regional Model (TRM). The CommunityViz3.0 effort will include an update of
socio-economic data for use in the next MTP as well as more seamless links to TRM
methods and technical changes to improve accuracy and precision of the forecasts.

Future Route
Designations

6

Triangle Regional Model Services Bureau Activities. The Triangle Regional Model
Services Bureau will prepare for major model updates as well as shorter term model
improvements. Examples of proposed activities include: (1) improve links to
CommunityViz, (2) improve parking constraint model, (3) improve flexibility in
treating the ridership benefits of premium transit services, and (4) examining ways to
better address the travel of visitors and tourists and account for special events.

Transportation
Model
Improvement

7

MPO & Transit Agency Information Sharing. The MPOs and transit providers will
develop mechanisms to share information to support transit performance measures,
targets and project tracking.

Performance
Measurement

8

Joint MPO Environmental Justice Analysis. The MPOs will undertake a detailed
environmental justice analysis with guidance from FHWA prior to the next federal
certification reviews, based on best practices from other regions.

Project
Analysis and
Prioritization

7

8

1

2

3

4

5
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8. Our Financial Plan
Federal regulations require the 2045 MTP to have a financial plan. This requirement means that the cost of
the roadway, transit and other transportation facilities and services must be covered by state, federal, local,
private and other transportation revenues that can be reasonably expected to be available. The Financial
Plan provides a comparison of expected revenues and costs from 2015 through 2045 – the 30-year period of
this plan.
All financial data in this section is presented in Year 2016 constant dollars, meaning the values indicate what
it would cost to build the system if we paid for and built all the projects today. In reality, projects will be built
over a 30-year time frame and inflation will affect costs. Appendix 11 provides additional data using the
year-of-expenditure value that takes this inflationary effect into consideration.
The 2045 MTP divides projects into three time periods:
 Near-term: through 2025;
 Mid-term: 2026 to 2035; and
 Long-term: 2036 to 2045.
These periods are used not only as a matter of good planning practice that more evenly matches and
distributes the total costs and revenues over the 30-year planning period, but also so we can analyze the
impacts of our investments against air quality benchmarks.

8.1 Costs
The two MPOs used the same cost assumptions for the major parts of the plan, including:
 Roadway: The plan used the following hierarchy for highway costs. For example, the TIP cost was
used for projects in the TIP, but if none is available (i.e., the project is not yet in the TIP), then the
SPOT cost was used, and so on:
o
o
o
o

FY 2018-2027 Transportation Improvement Program (TIP);
Available feasibility studies
Strategic Planning Office of Transportation (NCDOT SPOT) data from the prioritization
process.
2015 highway cost estimate spreadsheet from NCDOT.



Bus Transit and Rail Transit: Used two financial models with similar methodologies. One model is
based on the Durham County and Orange County transit plans and the other is the model used by
the Wake County transit plan.



Travel Demand Management (TDM): Used costs estimates from the regional plan administered by
the Triangle J Council of Governments.



Intelligent Transportation Systems (ITS): Used cost estimates from the Triangle Region Intelligent
Transportation Systems – Project Evaluation and Prioritization Report. (March 2010).
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8.2

Revenues

Roadway Revenues
The MPOs made an assumption that future Strategic Transportation Investment (STI) revenues beyond the
year 2027 would continue to grow at the same linear rate that they are projected to grow within the 20182027 State Transportation Improvement Program (STIP) period. STI represents the majority of state and
federal funding available for capital projects. STI revenues are divided into three categories of funding:
Statewide Mobility, Regional Impact, and Division Needs. The method assumed that CAMPO and DCHC
would receive a portion of the Regional Impact and Division Needs revenues commensurate with the MPOs’
portion of the population within their respective regions and divisions, and that CAMPO and DCHC would
receive a portion of the Statewide Mobility revenues commensurate with the average proportion of this
funding that has gone to each MPO in previous cycles under the STI policy (34% for CAMPO and 10% for
DCHC).
A similar approach based on the 2018-2027 STIP annual growth trend was used for projecting growth of the
Highway Fund, which is used for maintenance and operations projects. For the Highway Fund, each MPO
was assumed to receive an amount proportional to its population within the state. Because the population
of the area is expected to grow faster than the state as a whole, this results in a growing percentage of funds
for this region over time—in 2018, CAMPO contains 13% of the state population and DCHC contains 5% of
the state population, but by 2045 these grow to 16% and 6% respectively.
Congestion Mitigation and Air Quality (CMAQ) funds are exempt from STI, so they were calculated
separately. The amount of funding for CMAQ was assumed to grow in the future at a rate consistent with
the trendline growth rate of North Carolina Surface Transportation Block Grant (STBG) funds in the current
federal transportation funding bill, the FAST Act.
The financial model assumes a 3.5% annual discount to adjust for inflation in the transportation sector. All
revenues are reported in year 2016 dollars. It is important to note that some of the funds included in this
statewide model, such as federal Surface Transportation Program (STP) do not have to be used for highways.
Some of the funds can be “flexed,” or transferred, to programs for other transportation modes such as
transit, pedestrian and bicycles.
The method used the fiscal year 2018-2027 State Transportation Improvement Program (STIP) for the years
2018 through 2027. The STIP identifies the budgeted state and federal funding source for transportation
projects and therefore is the best available source for near term revenue forecasts.
The NCDOT financial model and STIP do not represent all of the available highway revenue. The MPOs
expect to have additional funding available from the following sources:


Toll Revenues – A portion of revenues for managed lane and toll road projects are assumed to come
from toll revenue bonds, which are paid back over time by users.



Local Funding – Local governments often issue bonds to finance specific projects such as roadways,
intersection improvements, street paving, bicycle facilities and sidewalks; the revenue to repay these
bonds is typically the property or sales tax revenues received by the local government over time.



Private Funding –Sections of some of the roads in the 2040 MTP, or widenings of existing roads, will
be paid for by private developers as they develop adjacent property. Additionally, some of the rail
crossing related projects include private funding from railroad partners.

Figure 8.1 identifies the highway revenue sources and calculation assumptions.
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Figure 8.1: Roadway Revenue Assumptions

Item
Capital - Federal / State
(STI)

Maintenance -Federal/State/Other

Congestion Mitigation
and Air Quality

Toll roadway
Local (Capital
Improvement Program)
Private
Annual Inflation Rate

CAMPO Assumptions

DCHC Assumptions

Continuation of linear revenue trend from
2018-2027 STIP period. Division Needs
and Regional Impact category amounts
based on MPO population within
Division/Region. Statewide Mobility
category amount based on average
performance from previous two STI cycles.
Portion of anticipated NCDOT Highway
Fund revenues relative to MPO
population. Future revenue growth based
on linear revenue trend from 2018-2027
STIP period.
Amount of CMAQ funding suballocated to
MPO is grown at an annual rate consistent
with the annual growth rate authorized in
the FAST act.
Staff forecast.

Continuation of linear revenue trend from
2018-2027 STIP period. Division Needs
and Regional Impact category amounts
based on MPO population within
Division/Region. Statewide Mobility
category amount based on average
performance from previous two STI cycles.
Portion of anticipated NCDOT Highway
Fund revenues relative to MPO
population. Future revenue growth based
on linear revenue trend from 2018-2027
STIP period.
Amount of CMAQ funding suballocated to
MPO is grown at an annual rate consistent
with the annual growth rate authorized in
the FAST act.

Staff forecast.

Staff forecast.

Staff forecast.
Assumes 3.5% annual inflation rate.

Staff forecast.
Assumes 3.5% annual inflation rate.
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Transit Revenues
The transit financial models discussed in an earlier part of this section are used to forecast transit costs and
revenues. In April 2009, the North Carolina House passed the Congestion Relief and Intermodal 21st Century
Transportation Fund (House Bill 148). The legislation permits a local voter referendum to increase the sales
tax to raise revenues for transit systems. The half-cent sales tax increase has been approved in Durham,
Wake and Orange Counties. There are several major transit revenue assumptions in Figure 8.2 that forecast
the implementation of new revenue sources permitted by House Bill 148, including the ½ cent sales tax for
transit services. In addition to these major assumptions, there are many detailed bus and rail transit revenue
assumptions that are important enough to be identified in this report. Figure 8.3 and Figure 8.4 present the
detailed assumptions used for calculating the bus transit and rail transit revenues.
Figure 8.2: Major Transit Revenue Assumptions

Item

CAMPO Assumptions

DCHC Assumptions

Year begin ½ cent
sales tax
Growth in sales
tax
Increase in Vehicle
Registration Fee

Wake County: 2016

Durham County: 2013.
Orange County: 2013.

Wake County: 4% and 5%

Durham County: 4.33%
Orange County: 3.71%

Wake County: currently $5, increased to
$8, at 2% growth rate.

New Vehicle
Registration Fee
Rental Car Tax

Wake County: new $7 at 2% growth rate.

Durham County: currently $5, increased to $8,
at 2.7% growth rate.
Orange County: currently $7, increased to $10,
at 3.3% growth rate.
Durham County: new $7 at 2.7% growth rate.
Orange County: new $7 at 3.3% growth rate.

Local Property Tax
for Transit

None.

Wake County: 2.5% growth rate.
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Durham County: 4.8% growth rate.
Orange County: 4.8% growth rate.
Durham County: 1 cent for 2 years to cover 30%
of CRT extension local share.
Orange County: 1 cent for 9 years to cover 70%
of CRT extension local share.
Chapel Hill/Carrboro: 1 cent for 13 years to
cover LRT extension local share.
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Figure 8.3: Detailed Transit Revenue Assumptions

Item

CAMPO Assumptions

Capital -- Federal
& State

For existing services, assumes an amount
of future federal/state funding that is
consistent with current funding, keeping
pace with inflation. For future CRT and
BRT, assumes 50% of total cost is
Federal. Uses 3.5% inflation factor.

Operations,
Maintenance,
Planning -- Federal
& State

For existing services, assumes an amount
of future federal/state funding that is
consistent with current funding, keeping
pace with inflation. For CRT, assumes 10%
State funding and 28% Federal funding at
start (Federal percentage decreasing over
time after 2033). For BRT, assumes 10%
State funding and $1.8 million per year in
Federal funding. For future local bus
service, assumes 5% Federal funding at
start (decreasing in percentage over time).
For existing services, assumes an amount
of future local funding that is consistent
with current funding, keeping pace with
inflation. For new services, assumes
portion of local sales tax and vehicle
registration fees and portion of GoTriangle
revenues (see Figure 8.2). 68% of
GoTriangle revenues used in CAMPO area.

Local

Fares

Bond Proceeds
Private (University
Systems)

For existing services, assumes future
farebox revenues consistent with current
levels, keeping pace with inflation. For
CRT, assumes 20% of operating costs
covered by fares. For BRT, assumes 24%
of operating costs covered by fares. For
local bus service, assumes increasing
percentage over time for first decade,
leveling out around 12% of operating
expenses in 2026 and beyond.
Issue bonds for revenue to support system
construction and capitalization.
Private systems will cover own costs, thus
revenues equal costs.
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DCHC Assumptions
For existing services, assumes an amount of
future federal/state funding that is consistent
with current funding, keeping pace with
inflation. For Durham-Orange LRT, assumes
50% of total cost is Federal and 10% is
State. For CRT, assumes 50% of total cost is
Federal. For CRT extension to Hillsborough,
assumes 62.5% Federal and 25% State. For LRT
extension to Carrboro, assumes 65% Federal
and 25% State. Assumes that STI regulations
could be relaxed by final decade of plan to
allow higher state contribution to projects.
Uses 3.5% inflation factor.
For existing services, assumes an amount of
future federal/state funding that is consistent
with current funding, keeping pace with
inflation.

For existing services, assumes an amount of future
local funding that is consistent with current
funding, keeping pace with inflation. For new
services reflected in the Durham County and
Orange County Transit Plans, assumes portion of
local sales tax and vehicle registration fees and
portion of GoTriangle revenues (see Figure 8.2).
32% of GoTriangle revenues used in DCHC area.
For new services not reflected in the county
transit plans, assumes additional funding from
local sources ($32 million).
For existing services, assumes future farebox
revenues consistent with current levels, keeping
pace with inflation. No assumption regarding
farebox revenue for future services.

Issue bonds for revenue to support system
construction and capitalization.
Private systems will cover own costs, thus
revenues equal costs.
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Additional/New Revenue Sources
The current transportation funding programs will not produce enough revenue to finance the multimodal
transportation needs in the Triangle. Therefore, the MPOs have assumed Additional/New Revenue Sources
to close this funding gap and presented this information in a separate table. The MPOs have a reasonable
expectation to realize these new revenue sources based on the many local and statewide commissions that
have studied transportation financing and recommended new funding sources. In fact, many solid steps have
already been taken:
 In April 2009, the North Carolina House passed the Congestion Relief and Intermodal 21st Century
Transportation Fund (House Bill 148). The legislation permits a local voter referendum to increase the
sales tax to raise revenues for transit systems. The half-cent sales tax increase permitted in Wake,
Durham and Orange counties by this legislation is used to calculate new revenue sources in the 2045
MTP. Since that time Durham, Orange, and Wake counties have enacted half-cent sales tax increases
as well as increases in vehicle registration fees after successful local voter referenda. In Wake County
these two revenue streams, along with the existing rental car tax, are on track to generate over $90
million in FY 18 and are forecasted to exceed $100 million by FY 2021.
 The Triangle Region has a rental car tax that produces approximately $7 million annually to fund
Triangle Transit services and studies;
 Several municipalities, such as the City of Durham and Town of Chapel Hill, have pushed for and
received increases in the vehicle registration fee;
 The North Carolina Turnpike Authority (NCTA) was created in 2004 and is currently working to build
the extension of NC 540; and,
 The Charlotte area has a sales tax in place, and the North Carolina Board of Transportation and
General Assembly have ensured that the required state match has kept pace with this large revenue
source.
 The US Department of Transportation (USDOT) as well as several states (most notably Oregon and
California) have begun pilot projects for mileage based user fees (VMT) that could be used in
conjunction with or to replace and expand the existing motor fuels tax funded revenue system. In
2016 the USDOT announced a $95 million, five year grant program to test alternative revenue
mechanisms including VMT based systems.
It is important to note the following background information on the Additional/New Revenue Sources
proposed in the 2045 MTP:
 Many of these new revenue options would require legislation from the North Carolina General
Assembly and/or the U.S. Congress. The MPOs are not empowered to invoke these tax and revenue
program changes.
 The 2045 MTP envisions a level of effort to increase revenue for highways and transit that is similar
to that depicted in the Plan. The exact type and mechanism for increasing these revenues, e.g., sales
tax, property tax, VMT fees, is not a certainty. On the next page, Figure 8.4 presents the assumptions
for Additional New Revenue Sources.
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Figure 8.4: Assumptions for Additional/New Revenue Sources

CAMPO
Amount

Item

CAMPO Assumptions

Sales Tax
(or equivalent)
Wake County

Level of effort equivalent to a 1/2 cent sales tax increase in 2026 for
transportation improvements. Revenue increases commensurate with
population. Requires legislation from N.C. General Assembly.

$ 3,326

Sales Tax
(or equivalent)
Non-Wake
Counties

Level of effort equivalent to a 1/2 cent sales tax increase in in 2026 for
transportation improvements. Revenue increases commensurate with
population. Requires legislation from N.C. General Assembly.

$

Vehicle Miles
Traveled (VMT)
fee

New funding for transportation improvements based on vehicle miles
traveled (VMT). Revenue changes commensurate with VMT for the
CAMPO region from 2026 to 2045. Level of effort equivalent to 1
cent/mile generates $1.265 Billion from 2026 to 2035 and $1.454 Billion
from 2036-2045.

$ 2,729

Total

183

$6,238

Airport Revenues and Costs
The Vision 2040 Master Plan for Raleigh-Durham International Airport (RDU) projects revenues for upcoming
years and defines a list of projects to be constructed with those revenues. Through 2040, the Airport is
forecasting $2.7 billion in revenue (in year of expenditure dollars), from the following sources:
 $1.5705 billion from RDU funds
 $659.3 million from RDU debt
 $182.2 million from federal funds
 $281 million from customer facility charges
 $10.5 million from NCDOT
The Vision 2040 Master Plan shows the following expenditures through the year 2040, using the revenues
identified above:
 $905.3 million in critical infrastructure preservation projects
 $1.8 billion in discretionary infrastructure projects
The Master Plan also identifies additional projects that could be constructed if demand warrants and
additional funding can be secured:
 $677 million in private equity projects
 $2.04 billion in deferred projects
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8.3

Balancing Costs and Revenues

DCHC MPO – Roadways – $7.5 Billion Roadway/Bike/Pedestrian Plan
Figure 8.5 shows the roadway related costs and revenues in separate sections and provides subtotals for the
three horizon periods. The cost and revenue comparison shows a positive balance of $212 million. There are
relatively small differences in the 2018-2025 and 2026-2035 time periods but these amounts are due to
timing differences between the revenues that are reported in the decade revenue becomes available
(including some revenues that are paying off expenses from prior projects) and the costs that are reported in
the decade a project opens, and therefore will be balanced as projects move through the Transportation
Improvement Program process. One noticeable difference from past MTPs is the larger amount of funding
shown for maintenance and operations, which is likely to make up a larger portion of overall spending in the
region over time.
Figure 8.5: DCHC Roadway Funding
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DCHC MPO – Transit – $4.7 Billion Transit Plan
The values shown in Figure 8.6 represent both the costs and revenues for DCHC MPO transit services. The
Existing Services section represents a continuation of the current transit services and program funding. The
New Services section represents the additional funding made available by the transit sales tax and increased
vehicle registration fees enabled by House Bill 148 and the subsequent county sales tax referendums, and the
additional support from state and federal sources for improved bus transit services and new rail transit. The
New Services are 70 percent of the total transit funding and include additional transit projects beyond those
included in the Durham County and Orange County transit plans, indicating the MPO’s increasing
commitment to transit.
Figure 8.6: DCHC Transit Funding
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CAMPO – Roadways – $27.7 Billion Roadway/Bike/Pedestrian/Other Projects
Figure 8.7 shows the roadway related costs and revenues in separate sections and provides subtotals for the
three decades of the plan. The cost and revenue comparison shows fiscal constraint across all horizon years
in the plan. One noticeable difference from past MTPs is the larger amount of funding shown for
maintenance and operations, which is likely to make up a larger portion of overall spending in the region
over time.
Figure 8.7: CAMPO Roadway Funding

Cost Category (millions $)

CAMPO Total TIP/'18 to '25

Roadways & Alternative Transportation
Roadways (Statewide)
$
Roadways (Regional)
$
Roadways (Division)
$
Maintenance & Operations (Highway Fund)
$
Bicycle & Pedestrian
$
System Optimization (TDM/TSM/CSM/ITS) All Categories$

5,891
3,101
5,266
9,342
925
337

$
$
$
$
$
$

2,383
804
371
2,252
174
63

Roadways & Alternative Transportation Cost Total

$ 24,862 $

Revenue Category (millions $)

CAMPO Total TIP/'18 to '25

Roadways & Alternative Transportation
STI Statewide Funds
STI Regional Funds
STI Division Funds (Includes Additional Revenue)
STI Transition Project Funds
Highway Fund (Maintenance & Operations)
Toll Revenue Bonds
Local/Development Funding

$
$
$
$
$
$
$

CMAQ Funding
Roadways & Alternative Transportation Revenue Total

$
131 $
$ 27,744 $

Difference

$
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8,020
3,101
4,738
35
9,342
1,165
1,213

$
$
$
$
$
$
$

2,882 $

'26 to '35

$
$
$
$
$
$

6,046 $

1,749
804
371
35
2,252
579
515

2,929
1,125
2,030
3,284
347
126

$
$
$
$
$
$

579
1,172
2,864
3,806
404
147

9,842 $

8,973

'26 to '35

$
$
$
$
$
$
$

'36 to '45

2,936
1,125
1,746
3,284
587
442

'36 to '45

$
$
$
$
$
$
$

3,336
1,172
2,620
3,806
256

44 $
47 $
39
6,348 $ 10,167 $ 11,229
302 $

324 $

2,256
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CAMPO – Transit – $6.6 Billion Transit Plan
The values shown in Figure 8.8 represent both the costs and revenues for CAMPO transit services. The Existing
Services section represents a continuation of the current transit services and program funding. The New
Services section represents the additional funding made available by the transit sales tax and increased vehicle
registration fees enabled by House Bill 148 and the subsequent county sales tax referendums, and the
additional support from state and federal sources for improved bus transit services and new rail transit. The
New Services are approximately 70 percent of the total transit funding. This is consistent with the proportion
of additional transit service identified in the 2040 MTP.
Figure 8.8: CAMPO Transit Funding

Cost Category (millions $)

CAMPO Total TIP/'18 to '25

Transit
Continued Funding for Existing Services
Funding for New/Expanded Services
Transit Cost Total

$
$
$

Revenue Category (millions $)

CAMPO Total TIP/'18 to '25

Transit
State/Federal - to support existing service
Local - to support existing service
Fares - existing service
Other Sources - to support existing service
Local - new/expanded service
Federal New Starts/Small Starts
Fares, State/Federal Operating Grants for new service
Borrowing/Debt
Transit Revenue Total

$
$
$
$
$
$
$
$
$

Difference

$
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1,522 $
5,061 $
6,583 $

262
854
233
172
2,459
1,347
422
834
6,583

$
$
$
$
$
$
$
$
$

0 $

'26 to '35

435 $
1,664 $
2,099 $

544 $
1,181 $
1,725 $

'26 to '35

75
244
67
49
683
509
40
432
2,099

$
$
$
$
$
$
$
$
$

-

$

'36 to '45

94
305
83
61
875
36
195
76
1,725

544
2,216
2,760

'36 to '45

$
$
$
$
$
$
$
$
$

94
305
83
61
902
802
186
327
2,760

0 $

0
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9. Critical Factors in the Planning Process
Our transportation investments influence more than just our ability to get from one place to another. How
and where we develop roads, transit lines and other transportation services impact other things we value.
The health and well-being of the natural environment, our neighborhoods, and those who live in them are
vital to maintaining the quality of life our region is known for. Federal law recognizes these important
considerations by requiring that Metropolitan Transportation Plans specifically address thirteen planning
factors:
 Support the economic vitality of the metropolitan area, especially by enabling global
competitiveness, productivity, and efficiency.
 Increase the safety of the transportation system for motorized and nonmotorized users.
 Increase the security of the transportation system for motorized and nonmotorized users.
 Increase accessibility and mobility for people and freight.
 Protect and enhance the environment.
 Promote energy conservation.
 Improve quality of life for the community.
 Promote consistency between transportation improvements and planned State and local growth and
economic development patterns.
 Enhance the integration and connectivity of the transportation system for all modes.
 Promote efficient system management and operation.
 Emphasize the preservation of the existing transportation system.
 Improve the resiliency and reliability of the transportation system and reduce or mitigate stormwater
impacts of surface transportation
 Enhance travel and tourism

Here is a matrix of how the MTP Goals relate to the critical factors, with a short explanation of each after the
matrix. The matrix is based on a first evaluation of the objectives and measures under each goal. If there is a
direct link to a critical factor, then a full mark is given. If the goal and its associated objectives provides
opportunity to meet a critical factor without a direct linkage, then it is given a half mark. In addition, there
are 4 additional Environmental Justice measures that do not have an equivalent critical factor or combination
of factors: displacement, equity, social (community cohestion/disruption), and aesthetics. Displacement is
project specific and not useful to assess at the system level. The other EJ measures are in a separate table
that follows the critical factors table.
In addition to the review of goals to critical factors, this section highlights the following topics in greater
detail:
 Air quality: demonstrating that transportation plans will further clean air goals and meet air
pollutant standards;


Environmental Justice: showing how transportation plans relate to communities that have been
historically underserved or disproportionately impacted by transportation investments; and



Safety and Security: addressing how the transportation plans and the organizations that implement
them promote safer and more secure travel choices.
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Connect
People

Promote
Multimodal
&
Affordable
Travel
Choices

Manage
Congestion
and System
Reliability

Stimulate
Economic
Vitality

Ensure
Equity
and
Participation

Improve
Infrastructure
Condition

Protect the
Environment
and Address
Climate
Change

Promote
Safety
and
Health

Support the economic vitality of the metropolitan area, especially by enabling global
competitiveness, productivity, and efficiency


2





Increase the safety of the transportation system for motorized and nonmotorized users

2

2

2



Increase the security of the transportation system for motorized and nonmotorized users

2



Increase accessibility and mobility for people and freight




2



2

2

Protect and enhance the environment

2

2

2



2

Promote energy conservation

2

2


Improve quality of life for the community



2





Promote consistency between transportation improvements and planned State and local growth
and economic development patterns

2


Enhance the integration and connectivity of the transportation system for all modes



2





Promote efficient system management and operation








2

2

Emphasize the preservation of the existing transportation system

2

2



2

Improve the resiliency and reliability of the transportation system and reduce or mitigate
stormwater impacts of surface transportation

2


Enhance travel and tourism

2

2

2
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Additional Environmental Justice Items
The environmental justice measures not included in the following table are considered to be included already
as critical factors. Except for displacement which was not appropriate to apply at the regional scale, the 3
measures not covered by critical factors are in the table. The measures that are already covered:
Safety—covered by “Increase the safety…” critical factor.
Accessibility—covered by “Increase accessibility…” critical factor.
Mobility—covered by multiple critical factors, notably “Enhance integration and connectivity…”, Promote
efficient system management…”, and “Emphasize the preservation of the existing transportation system.”
Environmental—covered by “Protect and enhance the environment.”
Displacement—not addressed at this scale, but still nominally covered by “Improve quality of life…”

Connect
People

Promote
Multimodal
&
Affordable
Travel
Choices

Manage
Congestion
and System
Reliability

Stimulate
Economic
Vitality

Ensure
Equity
and
Participation

Improve
Infrastructure
Condition

Protect the
Environment
and Address
Climate
Change

Promote
Safety
and
Health

Equity

2

2







2



2

Social

2

2

Aesthetics

2
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Goal: Connect People
The MTP addresses five critical factors directly and four additional factors indirectly with its “Connect
People” goal. It supports three critical factors directly with the objective “Connect people to jobs, education,
and other important destinations using all modes.” This objective supports economic vitality, enhances
integration and connectivity, and promotes efficient system operation. It also gets half a mark for travel and
tourism due to the mention of “important destinations using all modes, and additional half marks for safety,
energy conservation, and plan consistency by promoting better connections. The remaining full mark is for
the other objective: “Ensure transportation needs are met of all populations…”which addresses improving
the quality of life for the community. It also indirectly addresses the Equity and Social EJ measures.
Goal: Promote Multi-modal and Affordable Travel Choices.
This goal has five direct connections to the critical factors, and is indirectly related across two additional
factors. There is a direct link to increasing accessibility and mobility for people across all 3 of the objectives of
this goal: Enhance transit, improve bicycle and pedestrian facilities, and increase utilization of affordable,
non-auto travel modes. Additionally these objectives relate directly to protecting the environment,
promoting energy conservation, improving the quality of life, and enhancing integration and connectivity for
all modes. Indirect associations include enhancing travel and tourism and supporting economic vitality. It
also indirectly addresses the Equity, Social, and Aesthetics EJ Measures.

Figure 1: Example of Aesthetics--Neuse River Greenway Bridge. [Image By Bz3rk - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=29878720

Goal: Manage Congestion and System Reliability: This goal addresses five critical factors and touches on five
more—10 out of the 13 factors. It directly ties to economic vitality, improve quality of life, enhance the
transportation system, promote efficient system operation, and improve the reliability of the transportation
system. Indirectly, it also increases the safety of the transportation system, increases mobility for people and
freight, emphasizes the preservation of existing system, enhances travel and tourism, and protects the
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environment. The latter two are based on congestion relief being good for travel and the subsequent air
quality benefits for the environment. For reference , the objectives for this goal can be applied to nearly all
of the factors. The objectives are, a) Allow people and goods to move with minimal congestion and time
delay, and with greater predictability, b) Promote Travel Demand Management (TDM), such as carpooling,
vanpooling and park-and-ride), and c) Enhance Intelligent Transportation Systems (ITS), such as ramp
metering, dynamic signal phasing and vehicle detection systems.
Goal: Stimulate Economic Vitality: This goal has a direct relation to supporting economic vitality, increasing
mobility (particularly for freight), promoting consistency between other plans, efficient system management,
and enhancing connectivity across modes and travel & tourism. Indirectly, it also relates to system
preservation, as keeping the system in working order is important to economic vitality. The objectives for
this goal are a) Improve freight movement, b) Link land use and transportation, c) Target funding to the most
cost-effective solutions, d) Improve project delivery for all modes.
Goal: Ensure Equity and Participation: This directly aligns with improving quality of life for the community
and Social and Equity EJ measures. Indirectly, it benefits the safety and security of non-motorized users. The
objectives under this goal are a) Ensure that transportation investments do not create a disproportionate
burden for any community, and b) Enhance public participation among all communities.
Goal: Improve Infrastructure Condition: This goal is directly related to promote efficient system management
and operation and the preservation of the existing transportation system. It indirectly benefits safety and
mobility by keeping bridges and the system in order. It indirectly benefits the EJ aesthetics measure, simply
because crumbling infrastructure is not aesthetically pleasing. Objectives for this goal include a) Increase the
proportion of highways and highway assets rated in 'Good' condition, b) Maintain transit vehicles, facilities
and amenities in the best operating condition, and c) Improve the condition of bicycle and pedestrian
facilities.
Goal: Protect the Environment and Address Climate Change: This goal is the one that directly addresses
protecting and enhancing the environment and promotion of energy conservation. It indirectly promotes
better air quality, which benefits efficient system operation and preservation of the existing system. It also
indirectly benefits stormwater mitigation. The objectives under this goal include a) Reduce mobile source
emissions, greenhouse gas emissions and energy consumption, b) Minimize negative impacts on the natural
and cultural environments.
Goal: Promote Safety and Health: This goal directly addresses 3 factors directly, increasing safety for
motorized and nonmotorized users, the same for security, and it enhances tourism, notably a walkable
environment for visitors. Indirectly it touches on increasing accessibility, protecting the environment, and
promoting efficient system management and operation. It also indirectly benefits the EJ measures Equity
and Social factors. The objectives for this goal are a) Increase the safety of travelers and residents, and b)
Promote public health through transportation choices.

9.1 Transportation - Air Quality Conformity
Transportation-air quality conformity ("conformity") is a way to ensure that Federal funding and approval
goes to transportation activities that are consistent with air quality goals. Conformity applies to metropolitan
transportation plans—such as this one, to transportation improvement programs (TIPs), and to projects
funded or approved by the Federal Highway Administration (FHWA) or the Federal Transit Administration
(FTA) in areas that do not meet -- or have recently not met -- air quality standards for ozone, carbon
monoxide, particulate matter, or nitrogen dioxide. These areas are known as "non-attainment areas" or
"maintenance areas," respectively.
A conformity determination demonstrates that the total emissions projected for a plan or program are within
the emissions limits ("budgets") established by the State Implementation Plan (SIP) for air quality, and that
transportation control measures (TCMs) – specific projects or programs enumerated in the SIP that are
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designed to improve air quality – are implemented in a timely fashion. . All of the area within the Triangle
covered by the two MPOs, except for Harnett County, is currently designated as a “maintenance area” for the
8-hour ozone standard; the effective date of this designation was December 26, 2007. In addition, Durham
and Wake Counties are maintenance areas for carbon monoxide.
Determining Conformity
Regional emissions are estimated based on highway and transit usage according to transportation plans and
TIPs. The projected emissions for the plan and TIP must not exceed the emissions limits (or "budgets")
established by the SIP. Where TCMs are included, responsible MPOs and the North Carolina Department of
Transportation (NCDOT) are required to demonstrate that TCMs are implemented in a timely fashion. In
North Carolina there are currently no TCMs included in SIPs.
The Decision Process
A formal interagency consultation process involving the Environmental Protection Agency (EPA), FHWA, FTA
and state and local transportation and air quality agencies is required in developing SIPs, TIPs, and
transportation plans, and in making conformity determinations. Metropolitan Planning Organization (MPO)
policy boards make initial conformity determinations in metropolitan areas, while the NCDOT does so in
areas outside of MPOs, in consultation with affected Rural Planning Organizations (RPOs).
Four organizations are responsible for making the conformity determinations in four distinct parts of the
Triangle Ozone Maintenance Area:
a. the Capital Area MPO within the CAMPO metropolitan area boundary – all of Wake County, and parts of
Franklin, Granville, and Johnston counties.
b. the DCHC MPO within its metropolitan area boundary – all of Durham County and parts of Orange and
Chatham counties.
c. the Burlington-Graham MPO within its portion of the metropolitan area boundary in western Orange
County.
d. the NCDOT in a rural area that is comprised of those portions of Chatham, Orange, Person, Franklin, Granville
and Johnston Counties that remain outside of any MPO metropolitan area boundary.
Each of these responsible organizations must make a conformity determination for its respective area in
order for all of the areas to be designated in conformity.
The final conformity determination is made at the Federal level by FHWA/FTA. These determinations must be
made at least every four years, or when transportation plans or TIPs are amended or updated, or within one
year of the effective date of a non-attainment designation. Conformity determinations must also be made
within two years after the approval of a State Implementation Plan (SIP) containing motor vehicle emission
budgets or determination of adequacy of those budgets.
Appendix 7 includes the Conformity Analysis and Determination Report for the CAMPO and DCHC MPO 2045
Metropolitan Transportation Plans, along with the 2018-27 TIP.

Research Triangle Region -- 2045 Metropolitan Transportation Plans

Page 84

9.2 Environmental Justice
The intent of environmental justice is to avoid, minimize, or mitigate disproportionately high and adverse
effects on minority and low-income populations; and ensure the full and fair participation by all potentially
affected communities in the transportation decision-making process.
Environmental justice addresses fairness toward the disadvantaged and addresses the possible exclusion of
racial and ethnic minorities, low-income people, the elderly, and persons with disabilities or communication
barriers from decision-making. The federal government has identified environmental justice as an important
goal in transportation, and local and regional governments must incorporate environmental justice into
transportation planning. Capital Area MPO and DCHC MPO goals that relate to the public transportation
system, the protection of the natural environment and social systems, and the public involvement process each
have objectives that support environmental justice. This support must be evident throughout the
transportation planning process, including those processes for the long-range transportation plan,
transportation improvement program, and specific project planning.
Even though the term “environmental justice” is not in federal legislation, the concept and its application
have been developed through a succession of court cases, transportation regulations, agency memoranda,
and Executive Orders. Much of the legal application is based on Title VI of the Civil Rights Act of 1964 that
provides protection from discriminatory actions or results from federal, or federally assisted or approved,
actions. In terms of transportation planning, environmental justice seeks to ensure that the disadvantaged:
1. Have access to the decision-making process;
2. Realize benefits from investments that are commensurate with the population as a whole;
3. Do not shoulder a disproportionate share of the negative effects and burden resulting from the
implementation of transportation projects; and,
4. Do not incur a disproportionate share of the financial cost.
The Capital Area MPO and DCHC MPO have carried out a comprehensive and thorough set of activities to
ensure that disadvantaged persons, as characterized in federal regulations, do not suffer discrimination in
the transportation planning and implementation process. These activities have been in the area of both
public participation and plan analysis. The following sections describe the environmental justice activities
that occurred as part of the 2045 MTP. Detailed maps are contained in Appendix 12.
Access to the Decision-making Process
The Capital Area MPO and DCHC MPO ensured that all individuals, regardless of race, ethnicity, income, age,
or disability, had access to the planning process. Throughout the plan’s development, documents were
available for public review several times.
CAMPO staff began conducting public outreach for the Draft 2045 MTP Preferred Scenario in the fall of 2017.
The overarching goal for this phase of public engagement was to inform and consult. The specific goals were to
 Increase public awareness of CAMPO and the MTP (or that an official regional transportation
planning process exists) in general
 Share information and solicit feedback on the Preferred Scenario (and later the Additional Funding
scenario, as well),
 Inform the public of the comment period for the current 2045 Plan Update, and,
 Increase signups for CAMPO’s email updates along with Twitter and Facebook followers.
One of the commitments in a consultative process is to circle back to participants and inform them of
decisions or outcomes, and how their input was used. After adopting initial and amended MTPs, MPO staff
send a media release, email update, website update, and social media posts advertising the adoption, along
with a spreadsheet of comments received including an MPO response for each comment.
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Outreach Mechanics
Each MPO has conducted outreach in ways that are most attuned to their audiences and consistent with
their public engagement policies.
During the Fall of 2017, for the Draft 2045 MTP:






CAMPO staff attended 10 public meetings or events to conduct outreach activities
The CAMPO MTP website was regularly updated,
Facebook, LinkedIn, and Twitter posts were sent (Facebook campaign reached 11,500+ people),
Multiple emails were sent to CAMPO’s community contacts,
Several community partners shared information (RTA, RTP, GoTriangle, GoRaleigh, local Jurisdictions)

Public comments have come through a variety of sources, both official and unofficial. This includes verbal
conversations with staff at public meetings, handwritten comment card submissions, emails, comments on
Facebook, official letters from member jurisdictions, etc.
In the DCHC MPO, documents were available online and at all the MTP public meetings. Notice of the public
review periods was published in local newspapers and sent by email and post office mail. Environmental
justice community organizations and neighborhoods are included on the DCHC MPO’s email and mail lists.
In addition, the DCHC MPO held public workshops for review of the Goals and Objectives, socioeconomic
data and alternatives analysis. The DCHC MPO held three to four public workshops for each review
period. These workshops were held throughout the MPO: one in Hillsborough, one in Chapel Hill/Carrboro,
one in Pittsboro and one in Durham. The Hillsborough, Chapel Hill and Durham workshops were held at
locations along public transportation routes. The Pittsboro workshop was not on a public transportation
route because Pittsboro does not have bus service. Accommodations were made at public meeting and
hearings for the disabled.
Plan Benefits
The investments in transportation infrastructure included in the 2045 MTP will benefit the MPO’s population
in many ways including increased mobility, safety, time savings, economic development, and recreational
opportunities. The investment in transit in particular will benefit low income populations that do not have
access to personal vehicles and the disabled who may not be able to operate personal
vehicles. Currently, tens of thousands of households in the Triangle do not have personal vehicles. The
travel forecasts for the 2045 MTP estimate that a majority of transit trips will be made by people from
households that do not have cars or low-income households with cars.
For the plan analysis, the DCHC MPO included performance targets that measured some of the plan’s
benefits to environmental justice communities including the percentage of the environmental justice
population that lives within a ¼ mile of transit. The 2045 MTP results in the percentage of poverty
households that lives within a ¼ mile of transit rising from 62% in the “no build” scenario to 65% with
implementation of the 2045 Plan.
The bicycle and pedestrian network in the 2045 MTP is a composite of local government bicycle and
pedestrian plans. Most of these local planning efforts included environmental justice criteria for project
selection. Furthermore, the map of the bicycle network shows that the bicycle facilities are well distributed
across the MPO – nearly all non-subdivision streets include on-road bicycle facilities in the plan. Therefore,
the connectivity, safety, and recreational benefits that bicycle facilities provide are fairly distributed among
the MPO’s population.
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Negative Project Impacts
Investments in transportation infrastructure can have some negative impacts to some of the MPOs’
population. While road widening projects may increase overall mobility, the residents near the project may
be impacted negatively by increased traffic through their neighborhoods, increased vehicle speeds, land
acquisition for necessary right-of-way, relocations of homes and businesses, a change in neighborhood
character and land uses, etc. A project’s net impact is not always clear and may be perceived differently by
different residents. Although it is difficult at a regional systems level to assess the overall impact of the
highway projects included in the 2045 MTP, the two MPOs did complete several analyses of the potential
negative impacts the projects may have on environmental justice communities.
During the development of the 2045 MTP, MPO staff often qualitatively evaluated individual projects for
potential negative impacts and often eliminated projects that had significant potential negative
impacts. Staff eliminated some projects based on factors such as limited right-of-way, neighborhood and
community characteristics, and the historical impact of urban renewal.
The two MPOs analyzed the potential impact of the 2045 MTP highway projects and transit corridors to
ensure that the potential negative project impacts were not disproportionately impacting environmental
justice communities and that project benefits were also equitably distributed. Individual projects in
the 2045 MTP may have significant negative impacts that will be studied more in depth during project
development and design. These negative impacts are often able to be mitigated by context sensitive design.
Determining A Community Of Concern (CofC)
The MPOs explored different methods to get at the fundamental question, “What is a community of
concern?” Three principles guided the analysis:
1.
If everyone is special, no one is special; we do not want to set the threshold too low or it could
mask real and important differences between locations,
2.
Be as inclusive as possible in light of the above; we do not want to leave areas out that could
sustain meaningful negative impacts from the decisions we make, and
3.
The final analysis should yield a pattern that allows for targeted outreach and a meaningful
analysis of transportation investments.
The MPOs analyzed the data values and sources used for the protected classes that were evaluated:
1.
Use of Census Block Groups in the 2-MPO region as the geographic unit. This is because they are
updated each year, and some data are only available at this scale. It also helps compare urban,
suburban, and rural areas in an “apples-to-apples” way.
2.
Choice of which metric we use. By choosing to use the “median” as our measure, it gets around
any extremes that may exist within the block group. For instance, if a millionaire has a house in a
block group where most residents are low-income, the “mean” (what most people think of as the
“average”) will give a misleadingly high value. By using a median, the primary makeup of the
block group is reflected because extremes will not have as much impact.
3.
Measuring each item we evaluate as a percentage. This also helps to create an “apples-toapples” comparison for urban, suburban, and rural parts of the region.
The MPOs also tried to match the data that are available to the protected classes under the Title VI Program
Coverage umbrella. Choosing what gets measured can impact the outcome. Regional partners sat down
with other regional stakeholders involved in the statistical definition of what goes into identifying CofCs on
February 4, 2016. CAMPO, DCHC MPO, Triangle J Council of Governments and NCDOT Community Studies
staff reviewed existing methodologies and a draft proposal using percentiles to determine appropriate
thresholds. The group reconvened August 2nd with FHWA and NCDOT’s Office of Civil Rights included as well.
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In looking at what to measure, some things came to light: Even though gender is a protected class, the even
distribution of men and women did not make it a useful measure geographically. As such, it is the one
protected class that was not used for determining CofCs. The same was true for disability in terms of where
people are, but for the people affected the most by transportation investments, the group supported using
Zero-car Households as a surrogate measure. Using a composite “minority” measure may miss some key
groups. As an example, a block group that might be included for “Black alone” only needs around 32% of the
block group to identify as Black. In a single minority measure, the threshold is around 57%, and if no other
minorities are present this might miss too many people that need to be included. The final selection of how
to measure led to using “Non-white Race” and “Hispanic/Latino Origin” as separate variables.
By using regional-scale, planning level proxies for actual EJ communities, this analysis is just a guidance or
screening tool to begin the identification of the actual communities.
Figure 9.2.1
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The two MPOs determined the percent of total 2045 MTP highway project length and the percent of total
2045 MTP cost by project type that were in any block group with the presence of any protected class in the
top quartile (top 25%). The results of this analysis are shown in the Figures below. Transit investment
corridors were also analyzed for length, but not cost since they are not project-specific.
Figure 9.2.2 Project Portfolio Impact on Communities of Concern
CofC=Community of
Concern

Region
Total
Miles
215

Region
Miles
in CofC
144

Percent
in CofC

Total Investment

Total Investment in
CofC

67%

$ 3,011,713,868

$

1,664,872,717

Percent
Investment
in CofC
55%

All Other Highway

280

200

71%

$ 2,891,765,233

$

2,087,208,674

72%

Existing Highway Widening

886

522

59%

$11,292,639,288

$

6,536,393,574

58%

1693

1431

85%

CAMPO
Total
Miles
166

CAMPO
Miles
in CofC
100

Percent
in CofC

Total Investment

Total Investment in
CofC

60%

$ 2,654,150,868

$

1,335,413,138

Percent
Investment
in CofC
50%

All Other Highway

182

112

62%

$ 1,825,195,233

$

1,084,867,111

59%

Existing Highway Widening

711

379

53%

$ 8,248,301,288

$

4,187,251,716

51%

867

601

69%

DCHC
Total
Miles
49

DCHC
Miles
in CofC
44

Percent
in CofC

98

New Location Highway

Transit Corridors

1

New Location Highway

Transit Corridors

1

New Location Highway
All Other Highway
Existing Highway Widening
Transit Corridors

1

Cost Not Reported-Corridor not Project

Cost Not Reported-Corridor not Project
Total Investment

Total Investment in
CofC

Percent
Investment
in CofC
92%

90%

$ 357,563,000

$

329,459,579

88

90%

$ 1,066,570,000

$

1,002,341,562

94%

175

142

81%

$ 3,044,338,000

$

2,349,141,858

77%

905

830

92%

Cost Not Reported-Corridor not Project

Looking at the tables above and the maps below, a pattern of even distribution of projects across the region
is apparent for highway projects. Regionally, nearly all of DCHC MPO triggers for one of the Communities of
Concern. Age tends to trigger in many places where other issues like race and poverty do not. One project
to note in DCHC is the Northern Durham Parkway. It is a new location roadway project with Communities of
Concern along its entire length. However, this project is slated to be a boulevard, providing both access and
mobility benefits to mitigate its impacts. It is one of two projects (along with Sherron Road widening) that
will draw traffic off of NC 98 between US 70 and Sherron Road that will allow a road diet on NC 98. The road
diet will increase safety for pedestrians in the NC 98 corridor, many of whom are also transit users (based on
draft NC 98 study). This shows that the new location roadway will have additional, beneficial impacts to EJ
populations even outside the immediate vicinity of the new road.
At the regional scale, the Northern Durham Parkway is also balanced by the remaining sections of I-540 in
southeastern CAMPO. This new location freeway only minimally impacts identified Communities of Concern.
Many impacts from new location freeways can be negative (noise, air pollution, reduction of connectivity)
without providing access or mobility benefits to EJ populations. Therefore, minimizing this project’s impact to
1

Because transit corridors are regional in nature, a corridor may be counted more than once for the single MPO totals. For example,
any bus service or commuter rail that crosses the MPO boundary but affects both MPOs would be counted for each MPO.
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Communities of Concern is an important factor to consider. Overall, the two projects provide a good example of
how the region balances the provision of transportation infrastructure to equitably share benefits and burdens.
Transit projects are concentrated around urbanized parts of the MPO, with the downtowns as focal points for
many corridors. This makes for an uneven distribution, but is the nature of transit service to need a critical
mass of people and activity. Parts of the region that are less urbanized are still served by on-demand service
providers which are not map-able. Even so, a corridor with low concentrations of Comminities of Concern
like NC 55 in western Wake county is offset by the US 64 corridor in eastern Wake County.
Bicycle and pedestrian projects are done programmatically in DCHC MPO. CAMPO includes all locallyidentified projects programmatically, though it does identify priority corridors of regional and statewide
significance, such as the Mountains to Sea Trail. Many bicycle and pedestrian projects are concentrated in the
cities and towns of the region due to the same critical mass of people and activities needed for transit are also
needed to make the construction and maintenance of facilities like sidewalks and bike lanes feasible. Because
of the programmatic nature of their implementation, bicycle and pedestrian projects are not mapped.
Since the way benefits and burdens apply is unique to each project and very specific to small-area conditions,
it is difficult to assess benefits and burdens at a regional scale. Again, this analysis does not substitute for the
individual project analyses that will be completed for each project during that project’s development.
However, below is a table of potential benefits and burdens that can be a useful tool for the assessment of
the regional portfolio of projects. It is based on initial work done by the Savannah, Georgia MPO and used by
the DCHC MPO in their 2014 Environmental Justice Report. The table uses the format of those preceding
tables, but is updated to reflect the way the projects were grouped for this analysis. This provides more
detail between roadway project types than the original. Examples of potential benefits and burdens were
also updated to reflect the new groupings, as well as new information around what those benefits and
burdens might potentially be, and what mitigation strategies might be used. One major change to note from
the original tables is that benefits do not require a mitigation strategy, and are now listed in separate table
rows from burdens, which do require them.
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Project Group

Bicycle and Pedestrian
Potential Benefits
Potential Burdens

Bicycle and
Pedestrian

Reduced Emissions

Bicycle and
Pedestrian

Reduced Parking
Need

Bicycle and
Pedestrian

Community Health
Improvements

Bicycle and
Pedestrian

Increased Pedestrian
Safety

Mitigation Strategy Examples

Bicycle and
Pedestrian

Impact to motor
vehicle capacity

Use ITS to make timing of ped
crossing signals as efficient as
possible for all users

Bicycle and
Pedestrian

Impact to motor
vehicle travel times

Grade separate bike and
pedestrian crossings where
feasible

Bicycle and
Pedestrian

Additional conflicts at
intersections

Add pedestrian crossing time to
signal; add bike boxes at
intersections for in-road cyclists
or separate bike signals for
cycletracks

Bicycle and
Pedestrian

Need for additional
right-of-way

reduce vehicular lane width-has added benefit of slowing
motor vehicle speeds around
bike and ped facility users

Bicycle and
Pedestrian

Need for additional
structures/other
construction
concerns (like cut and
fill)

co-locate facilities at pinchpoints or environmentally
sensitive areas
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Project Group

New Location Roadway
Potential Benefits
Potential Burdens

New Location
Roadway

Increased
Connectivity and
Mobility

New Location
Roadway

Increased
Operational
Efficiency and
Network Redundancy

New Location
Roadway

Economic Impactsfreight efficiency,
catalyst for land use
changes

New Location
Roadway

Reduced Travel Time

Mitigation Strategy Examples

New Location
Roadway

Induced Demand-Add VMT

Construct new facilities as
variable rate tolled facilities
that can have dynamic pricing
based on peak hour demand;
include bike and ped facilities to
encourage short trips to not use
motor vehicles

New Location
Roadway

Noise and emissions
impacts to existing
land uses &
neighborhoods

Construct noise walls where
warranted; reduce speeds and
minimize signalized
intersections for idle reduction

New Location
Roadway

New traffic patterns
can push congestion
to new locations

Find those locations in the
model and plan for them
accordingly in the MTP

New Location
Roadway

For freeways and
expressways-benefits only to
motor vehicle users
without additional
provisions for bike
and ped; transit
benefits only to
express bus service

Include bike & ped provisions as
part of roadway project;
provide for BRT stops along
corridor where service is likely.
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Project Group
Roadway Operational
Improvements
Roadway Operational
Improvements
Roadway Operational
Improvements

Roadway Operational Improvements
Potential Benefits
Potential Burdens
Mitigation Strategy Examples
Reduce crashes
and/or crash
intensity
Increase operational
efficiency
Reduced Travel Time

Roadway Operational
Improvements

Increased congestion
and reduced access
to adjacent land uses
during construction

Re-route traffic to major roads
where possible; Limit
construction closures to nights
and weekends

Roadway Operational
Improvements

Additional shoulder
or other changes can
increase corridor
width (impinging on
adjacent property)

Use curb and gutter instead of
open swale to reduce footprint

Roadway Operational
Improvements

Adjustment period
for user behavior
(roundabouts, DDIs,
often confusing at
first)

Education and outreach
campaign prior to opening of
new traffic pattern
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Project Group

Transit Corridors
Potential Benefits
Potential Burdens

Transit Corridors

Improves mobility to
populations that do
not drive

Transit Corridors

Allows increases in
capacity by adding
additional service
instead of increasing
the physical footprint
of the facility

Transit Corridors

Reduction in VMT
compared to trips
taken

Transit Corridors

Helps diversify the
modal mix in the
region (reducing
reliance on the
single-occupancy
motor vehicle)

Mitigation Strategy Examples

Transit Corridors

Diesel buses are noisy Convert bus fleets to electric or
and emit noxious
hybrid motors
fumes

Transit Corridors

Bus stops in the
travel lanes reduce
overall roadway
capacity and create a
negative image of
buses
Transit trips are not
time-competitive

Get enabling legislation to
require motorists yield to leftsignaling buses; work with
transit agencies to incorporate
bus lane pull outs into roadway
projects
Increase headways and service
hours; identify non-traditional
routes where the hub and
spoke/pulse model does not
work well

Fixed route transit
does not serve the
entire region

Work with on-demand service
providers and human service
agencies to fill service gaps
where fixed routes are not
feasible financially or
operationally

The maps that follow continue to illustrate that roadway projects are evenly spread throughout the region,
and transit corridor are spread equitably with the caveat that they require more heavily urbanized milieu to
be feasible to operate.
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Figure 29.2.3 Title VI Compliance: CAMPO/DCHC New Location Roadway
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Figure 9.2.4 Title VI Compliance: Roadway Widenings
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Figure 9.2.5 Title VI Compliance: CAMPO/DCHC All Other Roadway
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Figure 9.2.6 Title VI Compliance: CAMPO/DCHC Transit Investment Corridors

Financial Cost
Lastly, environmental justice also requires that the disadvantaged population not bear a disproportionate
share of the financial cost of the plan. The 2045 MTP is financed by traditional revenue sources and new
revenue sources. The 2045 MTP does not propose a change to the traditional funding sources so this was
not analyzed for environmental justice impacts.
Research Triangle Region -- 2045 Metropolitan Transportation Plans

Page 98

The new sources of revenue are:
1. Sales tax increase for public transit
2. Car registration fee increase
3. Toll roads and managed lanes
Typically, sales taxes are regressive, meaning that lower income households pay a higher percentage of their
income in sales taxes than do higher income households (higher income households pay more
in actual dollars in sales tax than lower income households, but these payments represent a
smaller proportion of the total income of higher income households). Approved legislation in NC seeks to
mitigate the “who pays” side of the equation by excluding many necessities from the sales tax, including
food, medicine, utilities and shelter. By excluding these items, a typical household in the lowest 20% income
group would pay about $3 per month for the transit tax, based on analysis by the North Carolina Budget &
Tax Center. Households in the top 1% income bracket would average $57 per month and those rounding out
the top 5% income bracket would average $17 per month. Also, one financial analysis showed that the
impact of a one dollar increase in the price of a gallon of gasoline is about ten times worse for low-income
households than the impact of a ½ cent sales tax.
Moreover, looking at who pays is only half of the equation. Analysis should also consider who
benefits. Transit service is disproportionately used by people with lower incomes and households that do
not have access to cars. Currently, tens of thousands of households in the Research Triangle Region report
having no vehicle available. Our region’s travel forecasts estimate that the majority of transit trips after we
invest in rail service and greatly expanded bus service will be made by people from households without cars
and low-income households with cars. So looking at the whole equation, a sales tax that is spent entirely on
transit would provide a net benefit to households most dependent on transit service to reach jobs and
educational opportunities, different from if a sales tax were spent on services that were used equally by
lower income and higher income households.
Toll roads and managed lanes projects will require a detailed environmental review during project
development. At that point, the project-level environmental justice impacts will be studied. The I-40
managed lanes project would require the payment of tolls to use the new lanes. Low-income populations
will still have the option to use the facility by using the existing general purpose lanes free of charge. In
addition, public transit vehicles will be able to use the facility free of charge. High-occupancy vehicles may
also be able to use the new managed lanes free of charge. A decision has not yet been made on if there will
be an exception for high-occupancy vehicles on some facilities.

9.3 Safety and Security
Metropolitan Planning Organizations are being encouraged to effectively address safety and security issues in
accordance with policies outlined with the Moving Ahead for Progress in the 21st Century (MAP-21) and
subsequent Fixing America's Surface Transportation (FAST) Act.
Federal requirements maintain the existing core program called the “Highway Safety Improvement Program”
(HISP). This program is structured and funded to make significant progress in reducing fatalities on highways
as well as other modes that use highway, railroads, and other conduits within the transportation network.
The HSIP increases the funds for infrastructure safety and requires strategic highway safety planning focused
on measurable results. Other programs target specific areas of concern such as work zones and older drivers.
Pedestrians, including children walking to school, are also a focus area for the program.
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Both the Capital Area MPO and Durham-Chapel Hill-Carrboro MPO have been proactive in addressing safety
and security as a component of our overall transportation processes by pursuing the following actions:


Vision Zero, a new approach to traffic safety, maintains that the loss of even one life or serious injury
on our roads is not an acceptable price to pay for mobility. Designers and users of the roads share
responsibility for the safety of all road users under the Vision Zero approach. Vision Zero views
human error on roadways as inevitable, and advocates for roadway and vehicle design that accounts
for human mistakes .Vision Zero uses the “5 E Strategy” – education, encouragement, enforcement,
engineering, and evaluation – to achieve zero fatalities and severe injuries on roadways. First
implemented in Sweden in the 1990s, Vision Zero has achieved great success in Europe and
continues to gain momentum internationally and throughout the US.
The North Carolina Department of Transportation (NCDOT) adopted a Vision Zero program, NC Vision
Zero, in 2016. NC Vision Zero serves as an umbrella organization for Vision Zero programs throughout
the state. NC Vision Zero provides data, research, and other resources to support Vision Zero
programs throughout North Carolina. NC Vision Zero has also assembled a statewide Vision Zero
stakeholder group in order to facilitate communication between traffic safety stakeholders.
On September 18, 2017, the Durham City Council adopted the Vision Zero Durham Resolution
making Durham the first city in North Carolina, and the first among its peer cities nationally, to
officially adopt a Vision Zero program. The Vision Zero Durham Resolution affirms the Durham’s
commitment to eliminating traffic deaths and serious injuries on Durham roadways, and provides a
framework for City departments and community stakeholders to work together to achieve this goal.
The Durham-Chapel Hill-Carrboro Metropolitan Planning Organization (DCHC MPO) passed a
resolution in support of Vision Zero Durham on August 9, 2017. At the time of the 2045 MTP
adoption, several other DCHC jurisdictions have begun to take action to adopt and implement Vision
Zero programs.



Video surveillance. The transit agencies in both MPOs (i.e. GoRaleigh, GoDurham, Chapel Hill Transit,
GoCary, GoTriangle, and area human service providers) have or are in the process of providing onboard video surveillance cameras and transit station camera detection as a deterrent to crime; as well
as providing Mobile Data Computers/Automatic Vehicle Locators on their vehicles. GoCary‘s
paratransit vehicles have automated vehicle locator systems as well as video surveillance via DriveCam.



Safe Routes to Schools (SRTS). The Capital Area MPO has created a regional Safe Routes to School
program that is designed to coordinate SRTS activities throughout the MPO as well as provide policy
leadership and technical assistance to local agencies and schools. Agencies within the Capital Area
MPO are continuing to develop and implement SRTS activities that will benefit elementary schools
and their adjacent neighborhoods throughout the community. Many local communities also have
Safe Routes to Schools initiatives.



Safety Metrics. Both MPOs include “Accident/Safety” metrics when determining the technical
scoring and prioritization of roadway projects for their Transportation Improvement Programs.



“Four Es” for Biking and Walking. Both MPOs have adopted bicycle and pedestrian plans that include
four significant pillars to strengthen the role of bicycle and pedestrian facilities in overall
transportation planning. The “Four-Es” (i.e. education, engineering, enforcement, and
encouragement) bring attention to the importance of safety through various public service
announcements in the local media focused attention to these key areas of transportation network
development. Furthermore, both MPOs continue to remain active in promoting bicycle and
pedestrian activities through events such as Bike to Work Week and the SmartCommute Challenge.
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These programs impact the region’s overall transportation culture by promoting bicycle and
pedestrian traffic and travel as a valuable mode of movement through the region.


Watch 4 Me NC Campaign. Both MPOs have incorporated within those adopted bicycle and
pedestrian plans expansion of bicycle accommodations and walkway infrastructure through both onroad and off-road facilities. The presence of walkway infrastructure will have a significant impact in
the reduction of pedestrian crashes (particularly an 88 percent reduction in “walking along road”
pedestrian crashes). The concern about pedestrian safety in the state of North Carolina (currently
recognized by FHWA as a “Pedestrian Emphasis” state) has encouraged NCDOT to host pedestrian
safety classes. These classes have been taken by staff from both MPOs. Both MPOs, in cooperation
with the North Carolina Highway Safety Research Center (HSRC) and NCDOT are participating in the
initial “Watch 4 Me, NC” campaign. This campaign is intended to improve pedestrian safety through
educational messages directed at pedestrians and drivers as well as encouraging police enforcement
of current pedestrian laws. The MPOs, along with NCDOT and HSRC, continue to build off of the
initial campaign in Raleigh, Durham, Chapel Hill, and Carrboro. Both MPOs continue work to
extended the campaign to the region’s other communities in future years. A bicycle safety campaign
will also be conducted in future years as well.



Incident Management. Both MPOs have funded an Incident Management Plan, which includes
strategies for improving:
o Responder safety
o Safe, quick clearance activities
o Prompt, reliable, interoperable communications
The program directly addresses eight of the twelve strategies aimed at improving responder safety
and safe, quick clearance of incidents; particularly along I-40, and other Interstate/freeway candidate
facilities in the region. Both MPOs have been active with Incident Management Planning. Working on
a project to improve the Traffic Incident Management Program in the Triangle, the two MPO pursued
goals that involved reducing incident clearance time, increasing responder safety, reducing secondary
incidents, and education of the public. The aforementioned pursuit was important based on the fact
that for every minute traffic is disrupted, the chances for secondary crashes increase exponentially.
The accomplishments included the following:
Incident Management Summit – August 15, 2013
A summit was held in August 2013 involving 60 people from various service agencies where
presentations highlighted the need for coordinated traffic incident management were made and a
demonstration exercise was performed. Positive feedback was received from online survey
completed by the attendees. Mr. Whitley indicated 70% of all drivers do not know the state has
fender bender and move over laws; therefore an effort must be made to make the public aware of
those laws.
Establishment of the Incident Management Subcommittee
An Incident Management Subcommittee was created to develop a MOU for CAMPO and to develop a
public education campaign for motorists. The MOU has been endorsed by the emergency response
agencies throughout the region. It is a non-binding statement of principles but all agree that the
MOU is important. Roles at incident scenes have been agreed upon by various responder agencies.
This was taken to local police and fire associations with agreement from both groups.
Media Buys using Radio/TV, Online, Billboards
NCDOT worked in cooperation with the MPOs to purchase billboards to advertise a “Move Over and
Fender Bender Laws Ad Campaign”. NCDOT staff also worked to host a news conference that
included the Secretary of NCDOT; as well as the leaders of the Incident management Subcommittee
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to address the Move Over and Fender Bender Public Service Announcements (PSAs). Furthermore,
NCDOT’s Dynamic Messaging Signs (DMS) have been used to display the Move Over and Fender
Bender PSAs; along with radio ads for a brief period of time. Finally, the NCDOT Communications
staff has used social media to broadcast information concerning the laws.
Traffic Incident Management Memorandum of Understanding
The final draft of the MOU was presented and endorsed by both the Incident Management
Subcommittee Meeting and the Congestion Management Process (CMP) Stakeholders Group
meeting. The MOU was circulated throughout the region for review and adoption by local
government boards.


Safety Audits. Both MPOs receive Traffic Engineering Accident Analysis (TEAAS) data from NCDOT’s
Transportation Mobility & Safety Division. The aforementioned division uses the data for Road
Safety Audits for state maintained roads. Both MPOs will continue to work with NCDOT’s
Transportation Mobility & Safety Division to utilize data from future road safety audits to prioritize
and fund future road projects.



Safety Countermeasures. Additional safety countermeasures that are utilized by both state and local
agencies within both MPOs include:
o buffers or planting strips,
o marked crosswalks,
o “road diets” (narrowing or eliminating travel lanes on roadways)
o traffic calming/traffic control devices.
Both MPOs will support safety countermeasures on roads, and at signalized and unsignalized
intersections where needed to ensure safety for the travelling public.



ITS safety. Both MPOs were a part of the Triangle Regional ITS Strategic Deployment Plan Update
that was finalized in May 2010. One of the goals of the ITS Strategic Deployment Plan is to “Advance
safe and efficient movement of people and goods throughout the region”. The three objectives
associated with the goal include:
o Clear 90% of incidents in 60 minutes or less on the principle arterial network,
o Reduce the number of crashes per 100 million vehicle miles by 10% over a three-year
floating average on the principle arterial network, and
o Decrease secondary incidents by 10% on the principle arterial network

9.4 Critical Environmental Resources
The Capital Area MPO and DCHC MPO evaluated the 2045 MTP’s impact on critical environmental factors.
Developing a transportation system that provides mobility and access while protecting health, the
environment, cultural resources, and social systems is important to both MPOs. Compliance with local,
state, and federal laws and regulations is critical to the development of all transportation projects. The
MPOs recognize that the MTP is one of the first steps in developing viable transportation projects that meet
these laws and regulations. In addition, the MPOs recognize the tremendous impact that transportation
projects have on land development patterns. The transportation network and land use regulations must be
complimentary and work together to protect critical environmental resources.
This environmental evaluation at the long-range planning phase is the beginning of more extensive review.
The NCDOT uses the Merger process to more effectively implement Section 404 of the Clean Water Act
during the NEPA/SEPA decision-making phase of transportation projects. The MERGER process is supported
by USACE, NCDENR, FHWA, stakeholder agencies and local units of government to more effectively mitigate
environmental impacts such as those from storm water runoff.
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The MPOs’ environmental analysis was a voluntary effort coordinated with representatives from environmental and cultural resource agencies. At this stage in project development, it is impossible to conclusively
and comprehensively analyze the impact each project may have on the environment. This analysis does not
substitute for the more thorough project-level analysis that is required as part of the National Environmental
Protection Act. The analysis below was intended to identify and flag early in the process projects that might
have significant impacts on the environment and that might require costly mitigation measures.
For this analysis, the MPOs looked at all of the projects in the Comprehensive Transportation Plan project
lists to ensure that a comprehensive record of all of the potential future projects was being evaluated. Many
of the CTP projects are not in the final adopted 2045 MTP, and are considered to be beyond the 2045 time
horizon of the plan. The MPOs created maps of the CTP projects overlaid on several environmental and
cultural GIS files. The maps are grouped in the following themes with the following datasets:


Biodiversity and Wildlife Habitat
o NC Conservation Planning Tool – Biodiversity and Wildlife Habitat Assessment – this dataset
classifies areas from 1 to 10 based on several metrics
o Managed Areas
o Conservation Tax Credit Properties



Development
o Hospitals
o Schools (Public and Private) Colleges or Universities
o Airports
o Water and Sewer Service Boundaries



Farmland
o NC Conservation Planning Tool – Farmland Assessment – this dataset classifies areas from 1
to 10 based on several metrics
o Voluntary Agricultural Districts



Forest
o NC Conservation Planning Tool – Forestry Lands Assessment – this dataset classifies areas
from 1 to 10 based on several metrics
Gamelands, Hunting Buffers, and Smoke
o Gamelands
o Gameland Hunting Buffers
o Smoke Awareness Areas





Hazards
o Hazardous Waste Sites
o Animal Operation Facilities
o Active Permitted Landfills
o Hazardous Substance Disposal Site



Historic Sites
o Local Landmarks
o Local Historic Districts
o National Register Historic Sites
o National Register Historic Districts



Jurisdictions
o Jurisdictional Boundaries – This map is designed to identify the local jurisdiction that has
planning and zoning authority in the vicinity of a project. Since each jurisdiction has different
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zoning classifications and methodologies, a comprehensive zoning map could not be
developed for the entire region.
Parks and Recreation
o Open Space and Conservation Lands
o Boat Access Ramps
o Trails
o Greenways
o Local and State Parks



Water Resources
o Impaired Streams
o Outstanding Resource Management Zones
o Ecosystem Enhancement Program
o Target Local Watersheds



Water Supply
o Public Water Supply Sources
o National Pollutant Discharge Elimination System (NPDES) Permitted Sites
o Surface Water Intake
o Water Supply Watersheds
o Nutrient Sensitive Waters



Wetlands and Floodplains
o Floodplain Mapping Information Systems (FMIS)
o Floodplains Wetlands

In addition, the DCHC MPO also sent GIS shape files to resource agencies during the public review process.
The agencies contacted were:









United States Army Corps of Engineers
NC Department of Natural Resources
NC Wildlife Resources Commission
United States Environmental Protection Agency
United States Fish and Wildlife Service
NC Department of Cultural Resources
NC Department of Commerce
NC Department of Environment and Natural Resources

The maps are shown in Appendix 12. Larger versions of the maps are posted on the MPOs’ websites.

9.5 The Fixing America’s Surface Transportation (FAST) Act and the 2045
Metropolitan Transportation Plan
The FAST Act initiated some new planning rules in 23 CFR 450 that are relevant to the MPOs’ long-range
transportation plans. The new planning rules (paraphrased in italics) and a discussion of how the MPOs have
responded are presented below.
1. New Planning Factors –306 (b)(9)(10)
A. Improve resiliency and reliability of the transportation system and reduce or mitigate storm water
impacts of surface transportation
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The resiliency and reliability of the transportation system has improved under the 2045 MTP because
the investment in highway maintenance has substantially increased. In the previous MTP, the 2040
MTP, highway maintenance expenditures were 30% of the total non-transit budget. That figure is
approaching 50% for both MPOs in the 2045 MTP.
In terms of storm water impacts, the local planning departments and NCDOT and the many resource
agencies have taken an aggressive approach in implementing the state and federal regulations to
limit the impacts from private structures and surface transportation. NCDOT continues to use the
Merger process, which is supported by USACE, NCDENR, FHWA, stakeholder agencies and local units
of government, to effectively implement Section 404 of the Clean Water Act during the NEPA/SEPA
decision-making phase of transportation projects.
B. Enhance travel and tourism
The Triangle is not considered a travel or tourism destination. Nonetheless, the location of major
universities draws travel to the area for university related special events, and some roadways such as
I-40 serve as principal travel corridors for those traveling to the mountains or beaches. The 2045
MTP has a substantial investment in the roadways and public transportation that provide access to
the major universities because the land use and travel modeling processes identify those areas as
employment and education centers. Those centers and the subsequent forecasted congestion
attract needed roadway improvements and transit services. For example, light rail or commuter rail
provides access to all of the four major universities in the Triangle. In addition, there are major
roadway improvements planned for those campuses, as well. In terms of tourism travel that passes
through the Triangle, those travel corridors such as I-40 and the future I-87 will receive major
capacity improvements.
2. The MPO shall set performance targets no later than 180 days after the State or Public Transportation
Provider establishes performance targets – 306 (d)(3)
The CAMPO and DCHC MPO have approved these performance targets within the 180-day timeframe as
the NCDOT and/or local public transportation providers have established them. The MPOs approved
performance measures and targets for transit assets and State of Good Repair (SGR) on June 14, 2017
(DCHC MPO) and June 21, 2017 (CAMPO).
By February 27, 2018, CAMPO and DCHC MPO must support the NCDOT’s safety targets or develop MPO
targets. The CAMPO and DCHC MPO decided to support the NCDOT’s safety targets.
By May 20, 2018, The NCDOT will set targets for The Highway Infrastructure Condition Performance
Measure and the System Performance/Freight/CMAQ Performance Measures. The CAMPO and DCHC
MPO must decide to support the NCDOT’s targets or set their own 180 days (November 16, 2018) after
the state sets their target. The CAMPO and DCHC MPO resolutions supporting the NCDOT’s targets or
showing the MPO developed target will be amended into the MTP.
3. The MPO and public transportation providers shall jointly agree upon and develop specific written
provisions for developing and sharing information related to the following -- 314(h):
a. Transportation performance data
b. The selection of performance targets
c. The reporting of performance targets
d. The reporting of performance data to be used in tracking progress toward attainment of
critical outcomes
e. The collection of data for the State asset management plan for the NHS
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The MPOs and transit providers are working on agreements that will likely be part of an inter-local
agreement. This agreement will need to be completed no later than May 27, 2018.
4. Documented Participation Plan shall include – 316(a):
a. Public ports – There are not any ports in the MPO’s planning area.
b. Private providers of intercity bus operators – Local transit systems coordinate and share
facilities with the private, intercity bus operations. For example, the Durham Central Transit
Station, which provides access to local fixed-route and regional transit systems, also has
access to Greyhound and Mega Bus services. The MPO Technical Committees (TC) have
designated a member from these private providers but they do not attend the TC meetings.
The MPOs will continue to coordinate with private providers by sending them participation
information through public input processes.
c. Employer based commuting programs – The Triangle J Council of Governments (TJCOG)
coordinates the Triangle TDM program for the entire Triangle Region. Chapter 7 of this
report summarizes the TDM program. The following TDM Web page has program details
that demonstrate the breadth and effectiveness of the program:
http://www.tjcog.org/triangle-transportation-demand-management-program.aspx
d. Vanpool programs – These programs are an integral and successful part of the Triangle TDM
program. See subpart “c” above.
e. Transit benefit programs – These programs are an integral and successful part of the Triangle
TDM program. See subpart “c” above.
f.

Parking cash-out programs – Local government, transit agency and downtown organization
planners have promoted parking cash-out programs to large residential developments,
employment centers and universities. For example, local planners discuss unbundling “free”
parking spaces from apartment rental fees with developers and property management firms.
However, the MPOs are not aware of any bona fide parking cash-out programs in the region.

g. Shuttle or telework programs -- These programs are an integral and successful part of the
Triangle TDM program. See subpart “c” above.
5. The MPO shall consult with agencies and officials responsible for other planning activities within the MPA
when developing the MTP and TIP MPO – 316(b)
a. Tourism – The MPOs do not have specific internal requirements to work directly with tourism
focused agencies. This requirement will be added to the next update of the MPO’s public
participation plan.
b. Natural disaster risk reduction – The MPOs do not have specific internal requirements to work
directly agencies that are focused on the reduction of natural disaster risks. This requirement
will be added to the next update of the MPO’s public participation plan.
6. MPO has option to conduct and include PEL process – 318(e)
The MPOs have not conducted the PEL process.
7. MPO shall have Congestion Management Process – 322
a. An MPO serving a TMA may develop a congestion management plan
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The MPOs have approved Congestion Management Process plans and have implemented the
plans through completion of System Status Reports and other reports such as a Mobility Report
Card.
b. Consider employer-based travel demand reduction strategies: intercity bus, employer-based
programs, carpool, vanpool, transit benefits, parking cash-out, telework, job access projects.
The Triangle TDM program, which is summarized in chapter 7 of this report, makes use of these
strategies. The following TDM Web page identifies the strategies and evaluates their
effectiveness: http://www.tjcog.org/triangle-transportation-demand-management-program.aspx
8. MPO shall include the consideration of intercity bus service – 324 (f)(2)
See the response to #4-c above.
9. MPO shall have performance targets – 324(f)(3)(4)
a. MTP shall include a description of the performance measures and targets used in assessing the
performance of the transportation system
b. A system performance report evaluating the condition and performance of the transportation
system with respect to the performance targets including progress achieved by the MPO to reach
performance targets
The response in item number 2, addresses the CAMPO and DCHC MPO timeline for addressing the
federal performance measures. In addition, as detailed in chapter 4 of this report, the MPOs have
established a set of both MTP performance measures/ targets and federal performance measures that
are aligned with the MPOs goals and objectives.
Related Performance Based Plans
There are several other plans maintained by transportation agencies that feed into performance
management or include aspects of performance management. It is important that the goals and
objectives of those plans are incorporated into the MPOs overall performance based planning efforts.
The following plans contain applicable performance management components.


NCDOT Strategic Highway Safety Plan (SHSP)



Transportation Asset Management Plan (for the National Highway System)



Congestion Management Process (CMP)



Transit Asset Management (TAM) Plan



Public Transportation Agency Safety Plan

10. MPO may voluntarily elect to conduct scenario planning – 324(f)(4) (ii)
As detailed in the land use plans and policies and Alternatives Analysis sections of chapter 5 of this
report, the MPOs have made extensive use of scenario planning. Different land use plans are matched
with different sets of transportation investments (e.g., large highway investments, large fixed-guideway
investments) to create modeled outputs.
11. TIP shall include to the maximum extent practicable – 326(d)
a. Description of the anticipated effect of the TIP toward achieving the performance targets
identified in the MTP
b. Link investment priorities in the TIP to achievement of performance targets in the plans
The MPOs will provide written text and analysis as the performance measures take effect and as the
Transportation Improvement Programs (TIP) under the 2045 MTP are updated and implemented.
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10. Post-2045 Vision: Comprehensive Transportation Plan Projects
Many worthy projects that would help ease congestion, improve access and provide travel choices
are not able to be funded within the constraints of existing and reasonably anticipated revenue
sources, and therefore are not included in the fiscally constrained 2045 Metropolitan
Transportation Plan. These projects are typically included in each MPO’s Comprehensive
Transportation Plan (CTP). These unfunded projects are listed in the appendices with an
implementation year beyond 2045.
The Durham-Chapel Hill-Carrboro CTP was adopted in May 2017. The web page containing the full
report and interactive maps is http://bit.ly/DCHCMPO-Adopted-CTP
The Comprehensive Transportation Plan for CAMPO is a combination of the proposed projects that
were not funded in the Metropolitan Transportation Plan (MTP) in Wake County, and adoption of
the CAMPO portion of county-wide CTPs in Franklin, Granville, Harnett, and Johnston Counties.
The CTPs for each county are an important input during the development of each MTP. CAMPO
works to ensure the projects identified in the MTP and local CTPs match. The current status of
Capital Area MPO CTP components can be viewed at:
http://www.campo-nc.us/transportation-plan/comprehensive-transportation-plan
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Appendix 1. Roadway Project List – CAMPO and DCHC MPO
Each row in the table is a separate highway project. Projects are color-coded by MPO (green for DCHC MPO
and yellow for CAMPO) and separated by time period. The three time periods, 2025, 2035 and 2045, are
used in the financial plan. The attribute information for each project is presented by columns, and includes
the following:
 MTP ID – This unique number facilitates the tracking and mapping of projects in the plan.
 Highway Project – The highway project is the name of the road.
 From/To – This usually identifies the name of the two road intersections between which the project is to
be constructed.
 Existing Lanes – This identifies the number of current travel lanes. “-” indicates an interchange or a new
road alignment – in other words, there is no existing road.
 Proposed Lanes – This identifies the number of travel lanes proposed in the plan; if the number of lanes
does not increase from the existing lanes, the project does not propose to add through lanes but instead
will make safety, intersection, multimodal s or other improvements.
 Improvement Type –
o Widening is the addition of travel lanes.
o Modernization can include safety, intersection (e.g., turn lanes), multimodal or other
improvements, but does not include the addition of travel lanes.
o Upgrade refers to capacity and safety improvements to interchanges.
o New Location is a new roadway.
o New is the conversion of an intersection to an interchange.
o Freeway is the conversion of an existing road to a limited access highway (which is a roadway
type often referred to as interstate).
o Expressway is the conversion of an existing road to a highway that is mostly limited access.
 Length – The centerline mileage of the project.

 Estimated Cost – The total costs are costs to be incurred from 2018 through 2045. Cost estimates come
from feasibility studies, current and past Transportation Improvement Programs (TIP), NCDOT’s SPOT
prioritization process, and the NCDOT Contract Standards and Development Unit project cost workbook.
 STI – The project’s STI (Strategic Transportation Investment) funding tier: statewide, regional or division.
 Regionally Significant – Regionally Significant projects provide access to and from the region, or to major
destinations in the region. The FHWA functional classifications serve a different purpose than the local
functional classification used by the MPOs, so the two classification systems are significantly different.
Generally, the regionally significant designation includes interstate highways, U.S. highways, freeways,
and North Carolina signed roads that are the primary road in a corridor. Rail transit facilities, which are
described in a separate section, are considered regionally significant. The Regionally Significant
designation is important for the Air Quality Conformity Determination for the MTP. Under AQ
Conformity, if a Regionally Significant project is changed (e.g., completion year, capacity) after the 2045
MTP has been adopted, then the Conformity Determination process might have to be redone.
 Exempt – whether the project is exempt under air quality conformity requirements. If so, the section
under which it is exempt is listed.
 TIP# -- The project reference number for those projects which are contained in the 2018-27
Transportation Improvement Program (TIP).

Existing
Lanes

Proposed
Lanes

Wade Avenue
Thornton Road
Burlington Mills Rd
New Falls of Neuse
Blvd
NC 98 (Durham Rd)

4
4
4
4

6
8
8
6

Widening
Widening
Widening
Widening

3.5
1.62
1.55
1.96

4

6

Widening

0

4

New Location

US 64

McCrimmon Pkwy /
Little Drive
Laura Duncan Rd

-

-

Lake Pine Drive

Lake Pine Drive

-

US 1
US 1-64
US 1/64
I-40 / US 1 / US 64
I-440

Lake Pine Dr
Wade Avenue
Lake Wheeler Rd
I-40 / US 1 / US 64
US 70 Business
(Garner)
NC 42

MTP ID
2025 MTP
F10
F11-1a
F11-1b
F11-1c

I-440 Widening
US 1 North - Upgrade to Freeway
US 1 North - Upgrade to Freeway
US 1 North - Upgrade to Freeway

US 1/64
I-540
Thornton Rd
Burlington Mills Rd

F11-1d

US 1 North - Upgrade to Freeway

F13

F15a3
F16
F43
F43b
F44a

NC 147 Toll Extension (CAMPO
Portion)
US 64 / Laura Duncan Interchange
(New)
US 64 / Lake Pine Interchange
(New)
US 64 (superstreet)
I-40
I-40
I-40 / US 1 / US 64 Interchange
I-40 (East)

New Fall of Neuse
Blvd
NC 540

F44b

I-40 (East)

F44b1
F44b2

Cleveland Road / I-40 Interchange
NC-42 / I-40 Diverging Diamond
Interchange
NC 540 TriEx / Veridea Parkway
Interchange
NC 540 Tri-Ex (Phase IV)
NC 540 Tri-Ex (Phase V)
I-40/NC 54 DDI
I-440 Interchange Improvements

F15a1
F15a2

F4c1
F5
F6
F82
F83

Highway Project

From

To

Improvement
Type

Length
(miles)

Estimated Cost

Exempt
TIP#

St
St
St
St

Yes
Yes
Yes
Yes

U-2719
U-5307A
U-5307B
U-5307C

2.32

$64,050,000.00 St

Yes

U-5307C

1.6

$23,880,000.00 St

Yes

U-5966

Interchange

0

$38,200,000.00 St

Yes

U-5301A

-

Interchange

0

$38,200,000.00 St

No

U-5301B

4
4
6
6

6
6
8
8

Superstreet
Widening
Widening
Interchange
Widening

2.49
3.89
4.43
4.4

St
St
St
St
St

Yes
Yes
Yes
Yes
Yes

U-5301C
I-4744
I-5701
I-5703
I-5111A

4

8

Widening

6.3

$153,400,000.00 St

Yes

-

-

-

Interchange
Interchange

-

$35,945,500.00 St
$35,945,500.00 St

No
No

I-5111BA
and BB
I-4739
I-4739

-

-

-

-

Interchange

-

$13,202,805.00 St

No

R-2635

NC 55 Bypass
US 401 (South)
NC 54
Wake Forest Road
(SR 2000)

US 401 (South)
I-40 (South)
NC 54
Wake Forest Road
(SR 2000)

0
0
-

6
6
-

New Location
New Location
Interchange
Interchange

Yes
Yes
No
No

R-2721
R-2828
I-5873
I-5708

US 70 Business
(Garner)
-

7.8
8.7
2
2

$348,002,000.00
$124,700,000.00
$120,100,000.00
$64,050,000.00

STI

Reg.
Sig.

$36,400,000.00
$81,058,666.94
$27,250,000.00
$151,750,000.00
$106,600,000.00

$172,519,000.00
$425,527,000.00
$8,004,000.00
$10,632,000.00

St
St
St
St

MTP ID
A10

Highway Project
Old Wake Forest Rd

A104a
A111
A114a
A114b
A118b
A118c

Morrisville Parkway
Reedy Creek Turn Lane
Ten Ten Rd
Ten Ten Rd
NC 55
NC 55

A119
A124c1

McCrimmon Parkway
Northside Loop (east)

A124c2

Northside Loop (east)

Flaherty Ave

A127a
A127b2
A130a
A130c

A13c
A16
A160a

Ligon Mill Rd Connector
Ligon Mill Rd Connector
Mitchell Mill Rd (West)
US 401/Mitchell Mill Rd
Interchange (New)
US 70 / Timber Drive Interchange
(New)
Falls of Neuse Blvd
Rock Quarry Rd
Ralph Stephens Rd (Part NL)

A160b
A160d
A160e

Ralph Stephens Rd (Part NL)
Ralph Stephens Rd (Part NL)
Ralph Stephens Rd (Part NL)

A139

From
Litchford Rd /
Atlantic Blvd
Green Level Ch Rd
N.E. Maynard Rd
US 1
Kildaire Farm Road
Jicarilla Rd
Kennebec Church
Road
Airport Blvd
N. White St /
Flaherty Ave

To
Capital Blvd

Existing
Lanes
2

Proposed Improvement
Lanes
Type
4
Widening

Length
(miles)
1.2

Estimated Cost
STI
$8,600,000.00 Div

Reg.
Sig.
No

Exempt
TIP#
N/A

NC 55
Harrison Avenue
US 1
US 1
Kennebec Church Rd
North Broad St

0
2
2
2
2

2
3
4
4
4

New Location
Turn Lane
Interchange
Widening
Widening
Widening

1.83
1.17
0.4
2.1
1.6
0.94

$24,802,000.00
$13,390,000.00
$26,392,087.00
$15,259,000.00
$27,514,000.00
$9,706,000.00

Div
Div
St
Div
Reg
Reg

Yes
No
No
No
Yes
Yes

U-5315 A B
U-5501
U-5825 A
U-5825B
R-5705 C
R-5705 B

2
0

4
3

Widening
New Location

0.83
1

$20,702,000.00 Div
$8,768,623.50 Div

No
No

U-5747 B
N/A

0

3

New Location

0.1

$8,768,623.50 Div

No

N/A

US 1A
Richland Creek
US 401
-

NC 54
West of
undeveloped section
of Royal Mill Avenue
/ Oak Grove Church
Rd
Eastern portion of
existing Royal Mill
Avenue
NC 98 Bypass
NC 98
Watkins Rd
-

2
0
2
-

4
2
4
-

Widening
New Location
Widening
Interchange

0.61
0.75
1.37
2

Div
Div
Div
Reg

Yes
No
No
Yes

N/A
N/A
N/A
U-5748

Hammond Road

Timber Drive

-

-

Interchange

2

$18,938,000.00 Reg

No

U-5744

I-540
Old Birch Dr
Ralph Stevens Rd
Ext
Ralph Stevens Rd
Piney Grove Wilbon
Avent Ferry

Durant Rd
Sunnybrook Rd
NC 55

4
3
2

6
5
4

Widening
Widening
Widening

1.54
1.2
0.59

$11,798,000.00 Div
$10,200,000.00 Div
$4,843,512.96 Div

No
No
No

U-5826
N/A
U-5318

NC 55
Ralph Stevens Rd
Ralph Stevens Rd

0
0
0

4
4
4

New Location
New Location
New Location

0.38
0.34
0.48

$3,285,316.32 Div
$3,260,846.16 Div
$4,437,781.92 Div

No
No
No

U-5318
U-5318
U-5318

$5,576,756.64
$5,851,243.13
$13,650,975.00
$64,620,000.00

MTP ID
A164a2

Highway Project
Green Level Church Rd

From
O'Kelly Chapel Rd

A164b

Green Level Ch Rd

A164c1
A166
A171
A174c

Green Level Church Rd
Center St/1010
Green Level West Rd
Martin Pond Road Widening

A187b1

Apex Peakway (East)

A187c1
A199
A207a3

Apex Peakway (South)
Pullen Rd
Judd Parkway NE

A207c
A20b
A215a

Judd Parkway W
Hillsborough St Safety &
Enhancement (Road Diet)
Jones Dairy Rd

Carpenter Fire
Station Rd
Folklore Way
US 1
NC 55
Wendell Falls
Parkway
Center St / Ten Ten
Rd
Tingen Rd
Western Blvd
Products Road
(future ext)
Wilbon Rd
Gardner St

A218e
A219a1
A220a
A220b
A220c
A222c
A236a
A236b
A240c
A26a
A26b
A27c1

Jessie Dr (part NL)
McCrimmon Parkway Ext
Morrisville Carpenter Rd
Morrisville Carpenter Rd
Morrisville Carpenter Rd
NC 54
Chapel Hill Rd
Chapel Hill Rd
South Harrison Avenue
McCrimmon Parkway
McCrimmon Parkway
Louis Stephens Dr Ext (NL)

NC 98 (Wake Forest
Bypass)
NC 55
NC 54
Page St
Davis Dr
Louis Stephens Dr
Perimeter Park Dr
NW Maynard Rd
Academy St
Dry Rd
Airport Blvd
Airport Blvd
Little Drive

To
McCrimmon
Parkway
Morrisville Parkway

Existing
Lanes
2

Proposed Improvement
Lanes
Type
4
Widening

Length
(miles)
0.91

Estimated Cost
STI
$8,319,423.84 Div
$11,062,091.04 Div

2

4

Widening

1.21

O'Kelly Chapel Rd
Apex Peakway
I-540
Poole Road

2
2
2
2

4
4
4
4

Widening
Widening
Widening
Widening

0.4
1.04
0.9
0.5

NC 55

0

4

New Location

Old US 1
Centennial Pkwy
Old Honeycutt Road

0
0
2

2
2
4

NC 42
Gormat St

0
4

Chalk Rd
Ten Ten Rd
Davis Dr
Davis Dr
Louis Stephens Dr
Good Hope Ch Rd
Northern Twn Limits
Academy St
NE Maynard Rd
Kildaire Farm Rd
Aviation Parkway
Aviation Parkway
Poplar Pike Lane

Reg.
Sig.
No

Exempt
TIP#
N/A

No

N/A

Div
Div
Div
Div

No
No
No
No

NOT IN TIP
U-5825A
U-5500
N/A

0.8

$8,800,000.00 Div

No

N/A

New Location
New Location
Widening

0.65
0.4
0.6

$3,971,153.55 Div
$3,451,895.34 Div
$1,350,000.00 Div

No
No
No

N/A
N/A
U-5927

4
4

New Location
TSM

1.2
0.84

$26,200,000.00 Div
$1,000,000.00 Div

No
Yes

U-5317
U-4447

2

4

Widening

0.8

$7,313,779.20 Div

No

N/A

0
2
2
2
2
2
2
2
0
0
2
0

2
4
4
4
4
6
4
4
2
2
4
4

New Location
Widening
Widening
Widening
Widening
Widening
Widening
Widening
New Location
New Location
Widening
New Location

No
No
No
No
No
Yes
Yes
Yes
No
No
No
No

N/A
U-5747A
U-5618
N/A
N/A
U-5750
N/A
N/A
N/A
U-3620
U-5828
U-5827

1.58
1.1
0.6
0.7
0.28
1.8
1
1
0.23
1.43
1.43
0.72

$3,656,889.60
$9,507,913.00
$8,228,001.60
$4,104,672.00

$10,417,520.30
$13,000,000.00
$9,000,000.00
$6,399,556.80
$2,559,822.72
$25,336,000.00
$11,310,000.00
$11,500,000.00
$1,794,381.23
$11,487,602.57
$11,870,000.00
$3,036,000.00

Div
Div
Div
Div
Div
Reg
Div
Div
Div
Div
Div
Div

MTP ID
A28b
A2b

Highway Project
Davis Dr
Southall Rd

A407b3
A412

NC 42
US 70 - Upgrade to Freeway

A414
A427a
A427b
A439
A440a1

Kildaire Farm Connector
Avent Ferry Rd
Avent Ferry Rd
Buck Jones Rd
Carpenter Fire Station Rd

A440b

Carpenter Fire Station Ext

A448
A450

Six Forks Rd
RTP Access Routes

A46a
A46b

Tryon Rd
Tryon Rd

A46c

Tryon Rd

A480b
A486

US 401(South)
NC 54-Blue Ridge Grade
Separation
Poole Rd
O'Kelley Chapel Rd
Pleasant Valley Rd
Green Lvl W Rd Widening
Wade Ave Widening
Sandy Forks Rd

A49a
A521
A54
A557
A562
A57

From
Farm Pond Rd
Southall Rd
(Existing)
NC 50
Durham / Wake
County Line
Sunset Lake Rd
Piney Grove Wilbon
Cass Holt
Farmgate Rd
Cameron Pond
Drive
NC 55
Ramblewood Road
Internal RTP access
points
Lake Wheeler Rd
Norfolk Southern
Rail
New Tryon Rd
Alignment
Ten Ten Rd
Blue Ridge Rd
Maybrook Dr
Louis Stephens Dr
Duraleigh Rd
NC 540
I-40
Falls of Neuse

To
US 64
Hedingham Blvd

Existing
Lanes
2
0

Proposed Improvement
Lanes
Type
4
Widening
4
New Location

Length
(miles)
1.1
0.28

Estimated Cost
STI
$10,056,446.40 Div
$3,800,000.00 Div

Reg.
Sig.
No
No

Exempt

$12,713,033.00 Reg
$47,500,000.00 St

Yes
Yes

R-3410B
U-5518 A

Div
Div
Div
Div
Div

No
No
No
No
No

R-2721
U-5889
U-5889
N/A
N/A

TIP#
N/A
N/A

I-40
Lumley/Westgate Rd

2
4

4
6

Widening
Widening

2.17
2.69

Holly Springs Rd
Elm St
Piney Grove Wilbon
Xebec Way
NC-55

0
2
2
2
2

4
4
4
3
4

New Location
Widening
Widening
Turn Lane
Widening

0.9
0.6
0.72
1.05
0.94

Morrisville Carpenter
Rd
Lynn Road
External access
points
Par Drive
Existing Tryon Rd
Alignment
S. Wilmington St

0

4

New Location

0.3

$3,204,173.70 Div

No

U-5502

4
2

6
4

Widening
New Location

2.4
0.84

$45,000,000.00 Div
$6,299,092.80 Div

No
No

N/A
U-4410

2
0

4
4

Widening
Widening

1.3
0.5

$6,800,000.00 Div
$14,273,729.00 Div

No
No

U-4432
U-4432

2

4

Widening

0.09

$2,569,271.00 Div

No

U-4432

NC 540
Beryl Rd

4
4

6
4

1.07
1

$21,985,000.00 Reg
$28,634,000.00 Reg

Yes
No

U-5746
U-4437

Barwell Rd
NC 55
Glenwood Avenue
Green Level Ch Rd
I-440
Six Forks Rd

2
0
2
2
4
2

4
4
3
4
6
3

Widening
Grade
Separation
Widening
New Location
Widening
Widening
Widening
Turn Lane

1
0.62
0.34
0.95
2.91
1.31

$9,800,000.00
$5,946,248.88
$1,367,377.83
$12,923,000.00
$39,565,000.00
$9,850,000.00

No
No
No
No
Yes
No

N/A
N/A
N/A
U-5500
U-5936
N/A

$9,612,521.10
$5,485,334.40
$5,399,222.40
$6,500,000.00
$7,850,005.80

Div
Div
Div
Div
St
Div

MTP ID
A605a
A608b
A610
A615
A619c
A622

Highway Project
High Speed Rail - Rogers Rd
Intersection
NC 98 Widening
Stadium Dr Widening
Marsh Creek/ Trawick Rd Median
US 401 Median
NC 55 Widening

A623d2

Hilltop Needmore Extension

A630
A634
A635b
A637

Judd Parkway NW
US 70 / Brier Creek Interchange
US 401 Superstreet
401/55/42 Interchange

A638

US 70 / Jones Sausage Int.
Improvements
Aviation Parkway Interchange
(Impr)
Airport Blvd Interchange (Impr)
N Harrison Ave HSR Grade Sep

A640
A641
A642
A644

A64a

Chatham / Maynard Grade
Separation
US 70 / TW Alexander Interchange
Tarboro St Road Diet
West St Extension
US 1 / Friendship / Richardson
Interchange
Aviation Parkway

A64b
A64d

Aviation Parkway
Aviation Parkway

A645
A646
A647
A648

Existing
Lanes
2

Proposed Improvement
Lanes
Type
4
Grade
Separation
3
Widening
3
Widening
3
Turn Lane
4
Median
4
Widening

Length
(miles)
-

From
Rogers Rd

To
Rogers Rd

Hampton Way
US 1
Capital Blvd
NC 55/42 (FV)
Apex Peakway
(South)
Herbert Atkins
Road
NC 55
Legend Rd
East of FuquayVarina
-

Tyler Run Dr
US 1A
New Hope Rd
Judd Parkway
Salem St

2
2
2
4
2

Basal Creek (East
Fork)
Judd Pkwy (NL)
Purser Dr
-

0

2

New Location

2

4

4

4

Widening
Interchange
Superstreet
Interchange

0.57
0
1
2

-

4

6

Widening

1.74

National Guard Dr

I-40

-

-

Interchange

0.42

Adams St

W Chatham St

4

4

-

-

2

2

New Bern Ave
Martin St
Old US 1 Highway

Martin Luther King Jr
Cabarrus St
Friendship Road

4
0
-

3
2
-

Interchange
Grade
Separation
Grade
Separation
Interchange
TSM
New Location
Interchange

Gateway Centre
Blvd
Evans Rd
I-40

Dominion Dr

2

4

Widening

NC 54
Gateway Centre Blvd

2
4

4
6

Widening
Widening

1.23
1.29
1.41
1.18
0.89

Estimated Cost
STI
$10,890,000.00 Div

Exempt
TIP#
N/A

Reg
Div
Div
Reg
Reg

Yes
No
No
Yes
Yes

U-5118BB
U-5515
N/A
U-5980
U-2901 B

$1,938,327.30 Div

No

N/A

Div
St
Reg
Reg

No
Yes
No
No

N/A
U-5518C
U-5302
U-5751

$7,000,000.00 Reg

Yes

U-5520

$24,853,000.00 St

Yes

I-5506

0.82
0

$34,720,000.00 St
$22,600,000.00 St

Yes
No

I-5700
P-5708

0

$38,000,000.00 St

No

P-5718

$29,300,000.00
$1,000,000.00
$10,000,000.00
$13,946,625.00

St
Div
St
St

No
No
No
Yes

U-5518B
N/A
U-5521

0.58

$6,957,000.00 Div

No

U-5811

0.9
0.92

$10,795,000.00 Div
$11,035,000.00 Div

Yes
Yes

U-5811
U-5811

0.3

2
0.88
0.28
0

$2,547,625.00
$893,000.00
$10,700,000.00
$9,120,000.00
$5,581,930.00

Reg.
Sig.
No

$4,949,287.20
$13,400,000.00
$3,245,000.00
$54,684,000.00

MTP ID
A650
A651

Proposed Improvement
Lanes
Type
2
New Location
Interchange

A656

Highway Project
Kipling Realign
Apex Peakway / Salem St
Interchange
New Hope Road Grade Separation

A659

Durant Rd Grade Separation

-

-

-

-

A681

Dixie Forest Road

Spring Forest Road

2

3

A682

Blue Ridge Rd

Duraleigh

2

3

A683a
A684

Rock Quarry Rd
Blount St / Person
St / Sasser St
-

2
-

A686
A696
A82a
A82b
A85b1

Barwell Rd
Blount/Person Streets Two Way
Conversion
Wake Forest Rd / Brookside Drive
Roundabout
Atlantic Avenue Widening
New Hope Church Rd
Trinity Rd Ext
Trinity Rd Ext
Leesville Rd

Atlantic Ave /
Litchford Road
Crabtree Valley
Avenue
Berkley Lake Drive
Blount St / Person St
/ Hoke St
-

Grade
Separation
Grade
Separation
Widening

A86a
A90b
A90c

Leesville Rd
US 401 Rolesville Bypass
US 401 Widening

A96b
NC 55
Grnv108 NC 56 Realignment

I-540 Interchange
US 401
US 401 Rolesville
Bypass
Salem St
NC 50

Hrnt4a
Jhns11
Jhns1b

North Broad Street
Front St
Glen Laurel Rd

A685

NC 55
Front St Ext
NC 42 East Widening

From

Existing
Lanes
0
-

US 401
-

To
Harnett Central Rd
-

-

-

-

-

Highwoods Blvd
Green Rd
Walnut Creek
Walnut Creek
Westgate Rd

Length
(miles)
0.49
0

Estimated Cost
STI
$1,625,000.00 Div
$12,500,000.00 St

Reg.
Sig.
No
No

Exempt
TIP#
R-5523
U-5928

-

$15,346,000.00 St

No

P-5715

-

$12,525,000.00 St

No

P-5720

0.25

$1,600,000.00 Div

No

N/A

Turn Lane

2

$10,500,000.00 Div

No

N/A

3
-

Turn Lane
TSM

1.15
4.1

$10,800,000.00 Div
$6,100,000.00 Div

No
No

N/A
N/A

-

-

TSM

-

$2,300,000.00 Div

No

N/A

New Hope Church Rd
Deana Ln
Cary Towne Blvd
Chatham St
O'Neal Rd (@
Leesville Road
Campus)
New Leesville Blvd
US 401
Flat Rock Church Rd

4
2
2
0
2

4
3
4
2
4

Widening
Widening
Widening
New Location
Widening

1
0.4
0.34
0.44
1

$11,600,000.00
$2,637,180.00
$8,938,045.41
$2,688,165.48
$11,600,000.00

Div
Div
Div
Div
Div

No
No
No
No
No

N/A
N/A
N/A
N/A
N/A

2
0
2

4
4
4

Widening
New Location
Widening

1.17
4.5
6.64

$10,696,402.08 Div
$42,625,440.00 Reg
$27,950,000.00 Reg

No
Yes
Yes

N/A
R-2814b
R-2814C

Bryan Dr
US 15

2
2

4
2

0.53
0.5

$3,324,070.00 Reg
$4,480,000.00 Reg

Yes
No

U-2901 B
R-5707

Church St
NC 42
Buffaloe Rd

2
0
2

3
2
4

Turn Lane
Intersection
Realignment
Turn Lane
New Location
Widening

1.78
0.92
4.35

$12,400,000.00 Reg
$4,901,925.60 Div
$43,100,000.00 Reg

Yes
No
Yes

R-5705A
U-3605
R-3825

MTP ID
Jhns2a
Jhns2b
2035 MTP
F110
F110a
F11-1e1
F11-1e2
F14
F15a

Proposed Improvement
Lanes
Type
4
Widening
4
Widening

Estimated Cost
STI
$27,430,000.00 Reg
$25,015,967.00 Reg

Reg.
Sig.
Yes
Yes

5.3
-

$200,716,129.00 St
$22,300,000.00 St

Yes
No

U-6066
N/A

Widening

1.85

$90,112,000.00 St

Yes

U-5307 D

6
6
6

Widening
Widening
Widening

3.91
8.69
5.7

$43,981,165.80 St
$97,748,422.20 St
$51,193,039.59 St

Yes
Yes
Yes

N/A
N/A
N/A

4

6

Widening

3.2

$67,978,386.00 St

Yes

N/A

US 70

0

4

New Location

1.79

$33,160,066.14 Div

Yes

U-4721[A]

US 64 East Bypass
Wade Avenue

0
0

6
2

New Location
Widening

10.8
9.2

$315,430,000.00 St
$579,090,000.00 St

Yes
Yes

R-2829
I-5702

Johnston County
Cornwallis Rd
US-64 Bypass
NC 210
CAMPO MAB
NC 210
CAMPO MAB
US 64/US 264
(Zebulon)
US 1/64
-

0
0
0
4
4
0
0
4

2
2
2
6
6
2
2
6

Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening

$211,274,569.00
$20,462,870.00
$367,809,456.96
$89,679,815.78
$94,574,375.28
$26,920,480.00
$36,179,936.00
$92,070,546.75

St
St
St
St
St
St
St
St

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

6
-

8
-

Widening
Interchange

4.18
-

$37,734,000.00 St
$30,000,000.00 St

No
No

I-5704
N/A

I-540

0

0

New Location

5.25

$54,227,013.75 St

No

N/A

Highway Project
NC 42 West
NC 42 West Widening

From
US 70 Business
US 70 Bypass

To
US 70 Bypass
I-40

US 1
US 1 / NC 55 Diverging Diamond
Interchange
US 1 North - Upgrade to Freeway

US 64
-

NC 540
-

4
-

6
-

Widening
Interchange

NC 98 (Durham
Road)
Harris Road
I-40
Laura Duncan Road

Harris Road

4

6

US 1A (Youngsville)
US 70
I-540

4
4
4

NC-540 Tri-Ex
Turnpike
Brier Creek
Parkway
I-40 (South)
Durham County
Line
Wade Avenue
Johnston County
I-40
NC 42
NC 210
Cornwallis Rd
NC 210
US 64 Bypass
(Wendell)
Wade Avenue
-

NC 751

I-440

F15b

US 1 North - Upgrade to Freeway
Clayton Bypass Widening
US 64 West Conversion to
Expressway
US 64 West Conversion to Freeway

F17

Aviation Parkway Ext

F3
F40

NC 540 Tri-Ex (Phase VI)
I-40 Managed Lanes

F41
F41b
F42b
F44c
F44d
F45
F46
F7a

I-40 Managed Lanes
I-40 Managed Lanes
I-540 Managed Lanes
I-40 (East)
I-40 (East)
I-40 Managed Lanes
I-40 Managed Lanes
US 64 East

F81a
F81b

I-40 Widening
I-40 / Wade Avenue Interchange
Improvement
Capital Blvd - Corridor Upgrades

F86

Existing
Lanes
2
2

Length
(miles)
3.1
4.27

21.29
2.88
25.82
6.78
6.78
4.47
6.75
7.35

Exempt
TIP#
R-3410A
R-3410B

MTP ID
A1
A101

Highway Project
Perry Creek Rd Ext (Widening)
US 70

A104b
A112a
A113
A114c
A120
A124a
A133
A134
A135a
A135c
A136a
A136b
A136c
A137a
A137b
A137c

Morrisville Parkway
Smithfield Rd
Ten Ten Rd
Ten Ten Rd
Tryon Rd Ext
Northside Loop (Harris Rd)
Burlington Mills Rd
Litchford Rd
Lead Mine Rd
Lead Mine Rd
Lake Wheeler Rd
Lake Wheeler Rd
Lake Wheeler Rd
Old Stage Rd
Old Stage Rd
Old Stage Rd

A138a

A138d
A13d

Timber Dr/Jones Sausage
Connector
Timber Dr/Jones Sausage
Connector
Timber Dr/Jones Sausage
Connector
White Oak-Guy Rd Connector
Falls of Neuse Blvd

A140a
A140b
A142a

Vandora Springs Rd & Ext
Vandora Springs Rd & Ext
Timber Dr East

A138b
A138c

From
US 401
Lumley/Westgate
Rd
Green Level Ch Rd
US 64 Bypass
Holly Springs Rd
Holly Springs Rd
Garner Rd
US 1A
US 1
Old Wake Forest Rd
Town & Country Rd
Lynn Rd
Tryon Rd
Penny Rd
Ten Ten Rd
US 401
Ten Ten Rd
Rock Service
Station
US 70

To
Fox Road
Duraleigh/Millbrook
Rd
NC 55
Major Slade Rd
Bells Lake Rd
Kildaire Farm Road
Rock Quarry Rd
White St
US 401
Falls of Neuse Rd
Millbrook Rd
Sawmill Rd
Penny Rd
Ten Ten Rd
Hilltop-Needmore Rd
Ten Ten Rd
Rock Service Statoin
NC 42

Existing
Lanes
2
4

Proposed Improvement
Lanes
Type
4
Widening
6
Widening

Length
(miles)
0.53
3.3

2
2
2
2
0
0
2
3
3
2
2
2
2
2
2
2

4
4
4
4
4
3
4
4
4
4
4
4
4
4
4
4

Widening
Widening
Widening
Widening
Widening
New Location
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening

1.83
2.6
1.95
1.3
2.15
0.44
4.77
2.99
0.54
0.99
1.79
3.55
3.4
4.2
1.49
3.27

Timber Dr Ext

0

4

New Location

0.72

Jones Sausage Rd

US 70

0

4

New Location

0.28

White Oak Rd

I-40 (South)

2

4

Widening

White Oak Rd
Durant Rd

Guy Rd
Old Falls of Neuse
Blvd
Old Stage Rd
US 401
White Oak Rd

0
4

4
6

2
2
0

4
4
4

Timber Dr
Old Stage Rd
Waterfield Rd

Estimated Cost
STI
$4,350,952.32 Div
$105,548,000.00 Reg
$15,000,000.00
$23,769,782.40
$17,827,336.80
$11,884,891.20
$26,310,434.85
$7,205,384.34
$35,769,848.40
$27,335,249.76
$4,936,800.96
$9,050,801.76
$13,423,066.80
$29,143,171.20
$27,911,769.60
$31,495,464.00
$11,470,823.93
$24,521,468.40

Reg.
Sig.
No
Yes

Exempt
TIP#
N/A
U-2823

Div
Div
Div
Div
Div
Div
Div
Div
Div
Div
Div
Div
Div
Div
Div
Div

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

N/A
N/A
N/A
N/A
U-3111
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$7,690,016.88 Div

No

N/A

$10,400,000.00 St

No

N/A

1.68

$15,358,936.32 Div

No

N/A

New Location
Widening

1.92
2.06

$18,186,854.40 Div
$20,372,215.50 Div

No
No

N/A
N/A

Widening
Widening
New Location

1.02
1.62
1.17

$9,325,068.48 Div
$14,810,402.88 Div
$12,496,277.43 Div

No
No
No

N/A
N/A
N/A

MTP ID
A143a
A143a1
A143b
A148a1
A148a2
A149b2
A150

Highway Project
White Oak Rd
I-40 / White Oak Interchange
White Oak Rd
Eagle Rock Rd
Eagle Rock Rd
Poole Rd
NC 98

A155c

T.W. Alexander Dr Ext

A161
A162
A163a

Skycrest Dr Ext
Buffaloe Rd
Holly Springs Rd

A163c

Friendship Rd Widening

From
US 70
I-540
Kioti Dr
Old Tarboro Road
Richardson Road
Durham County
Line
Brier Creek
Parkway
New Hope Rd
Southall Rd
Old Holly Springs
Rd
Richardson Rd

A164c2
A165a2
A165b
A167
A168a
A168b
A169c

Green Level Church Rd
Airport Blvd Ext
Airport Blvd Ext
Wendell Northern Bypass
Green Level Ch Widening
Green Level Church Rd
Richardson Rd (East)

Kit Creek Road
Garden Square Ln
Davis Dr
US 64 BUS (west)
Green Level West
Green Level West
Poole Rd

A173
A174b

New Hill Olive Chapel Rd
Old Battle Bridge / Tarboro Rd

A181b
A186c
A187b2
A187b3
A190

Old US 1
Holland Rd Turn Lane
Apex Peakway (East)
Apex Peakway (East)
New Hill Holleman Rd Widening

Old US 1
Knightdale-Eagle
Rock Rd
Humie Olive Rd
Old US 1
Laura Duncan
Old Raleigh Rd
Old US 1

Existing
Lanes
2
2
2
2
2
2

Proposed
Lanes
4
4
4
4
4
4

Improvement
Type
Widening
Interchange
Widening
Widening
Widening
Widening
Widening

Length
(miles)
4.46
2.53
0.7
0.75
1
8.86

Leesville Rd

0

4

New Location

1.8

$17,050,176.00 Div

No

N/A

Forestville Rd
Stone Station Drive
N. of 540
Interchange
Old Holly Springs
Apex
Precept Way
NC 54
Louis Stephens Rd
Old Zebulon Road
Jenks Rd
Morrisville Parkway
Knightdale-Eagle
Rock Rd
Chatham Co.
Wendell Blvd

0
2
2

4
4
4

Widening
Widening
Widening

3.4
1.5
4.44

$50,923,058.29 Div
$13,713,336.00 Div
$40,591,474.56 Div

No
No
No

N/A
N/A
N/A

2

4

Widening

3.58

$31,084,996.80 Div

No

N/A

2
0
0
0
2
2
0

4
4
2
2
4
4
4

Widening
New Location
New Location
New Location
Widening
New Location
New Location

0.95
0.84
0.36
2.4
1.76
1.86
0.5

$8,685,112.80
$15,852,021.36
$3,139,829.04
$14,240,772.00
$13,198,099.20
$13,947,991.20
$4,736,160.00

Div
Div
Div
Div
Div
Div
Div

No
Yes
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A

2
0

3
4

Widening
New Location

4.46
0.8

$16,106,496.12 Div
$7,577,856.00 Div

No
No

N/A
N/A

Apex Peakway
Kelly Rd
Old Raleigh Road
Center Street
Avent Ferry Rd

2
2
2
2
2

4
3
4
4
4

Widening
Turn Lane
New Location
New Location
Widening

2.53
1.49
0.3
0.75
4.85

$18,972,267.60
$5,380,869.78
$2,742,667.20
$6,856,668.00
$39,377,514.30

No
No
No
No
No

N/A
N/A
N/A
N/A
N/A

To
I-540
NC 42 (Johnston Co.)
Old Tarboro Rd
Martin Pond Rd
Jake May Drive
NC 98 Bypass

Estimated Cost
$40,774,319.04
$13,946,625.00
$23,129,826.72
$5,845,749.00
$6,263,302.50
$7,498,920.00
$81,000,104.64

STI
Div
St
Div
Div
Div
Div
Reg

Div
Div
Div
Div
Div

Reg.
Sig.
Yes
No
No
No
No
No
Yes

Exempt
TIP#
N/A
N/A
N/A
N/A
N/A
N/A
N/A

MTP ID
A193a
A193b

Highway Project
Sunset Lake Rd
Sunset Lake Rd

From
US 401
Hilltop-Needmore
Rd
Glenwood Ave
Fox Rd
Creech Rd
New Hope Rd
Battle Bridge Rd
Rock Quarry Rd
Grasshopper Rd
Atlantic Avenue
NC 55

A195
A2
A200
A201a
A201b
A202
A203
A205
A207a2

Creedmoor Rd
Perry Creek Rd Ext (Part NL)
Creech/Jones Sausage Connector
Rock Quarry Rd
Rock Quarry Rd
East Garner Rd
Auburn-Knightdale Rd
Six Forks Ext
Judd Parkway NE

A21
A217a
A217b

Lake Boone Trail Ext
Sunset Lake Rd
Sunset Lake Rd Ext

A217c

Sunset Lake Rd Ext

A218a
A218b
A218c
A218d

Old Holly Springs Apex Rd
Jessie Dr (part NL)
Veridea Parkway
Tingen Rd

Blue Ridge Rd
Main St
Old Holly Springs
Apex
Woodfield
Deadend Rd
Holly Springs Rd
Veridea Parkway
Tingen Rd
Apex Peakway

A219a2
A219b
A221
A222b

McCrimmon Parkway Ext
McCrimmon Parkway Ext
NC 54
NC 54

Davis Dr
Louis Stephens Rd
N.W. Maynard Rd
Weston Parkway

A223a
A224a
A228a

Kit Creek Rd
Johnson Pond Rd
NC 50

Wake Rd
Optimist Farm Rd
Timber Dr

To
Hilltop-Needmore Rd
Optimist Farm Rd

Existing
Lanes
2
2

Proposed Improvement
Lanes
Type
4
Widening
4
Widening

Length
(miles)
2.65
2.55

Estimated Cost
STI
$19,872,138.00 Div
$23,312,671.20 Div

Reg.
Sig.
No
No

Exempt
TIP#
N/A
N/A

Strickland Rd
Buffaloe Road
Jones Sausage Rd
Battle Bridge Rd
East Garner Rd
Shotwell Rd
Raynor Rd
Capital Blvd
Products Road
(future ext)
Edwards Mill Ext
Optimist Farm Rd
Main St

4
0
0
2
2
2
2
0
2

6
4
4
4
4
4
4
4
4

Widening
New Location
Widening
Widening
Widening
Widening
Widening
New Location
Widening

4.11
1.77
1.09
1.4
3.3
3.22
7.58
0.56
1.5

$40,645,536.75
$22,251,814.83
$10,324,828.80
$20,350,000.00
$30,169,339.20
$24,146,522.40
$56,841,813.60
$25,981,124.00
$11,248,380.00

Reg
Div
Div
Div
Div
Div
Div
Div
Div

Yes
No
No
No
No
No
No
Yes
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

0
2
0

4
4
4

Widening
Widening
New Location

0.28
3.4
1.7

$2,990,562.12 Div
$31,083,561.60 Div
$18,156,984.30 Div

No
No
No

N/A
N/A
N/A

Main St

2

4

Widening

0.99

$7,423,930.80 Div

No

N/A

Jessie Dr
NC 55
Jessie Dr
Old Holly Springs
Apex Rd
Louis Stephens Rd
NC 55
Wilson Rd
McCrimmon Pkwy
Grade Sep
Green Level Ch Rd
Hilltop-Needmore Rd
I-540

2
0
2
2

4
4
3
3

Widening
New Location
Turn Lane
Turn Lane

2.52
1.64
1.06
0.55

$23,592,212.28
$17,516,149.56
$3,828,001.32
$3,598,001.55

Div
Div
Div
Div

No
No
No
No

N/A
N/A
N/A
N/A

2
0
2
2

4
4
6
4

Widening
New Location
Widening
Widening

0.82
0.94
0.93
2.4

$4,727,273.00
$8,903,980.80
$8,502,268.32
$59,132,337.60

Div
Div
Reg
Reg

No
No
Yes
Yes

N/A
N/A
N/A
N/A

0
2
2

4
4
4

New Location
Widening
Widening

0.42
2.05
4.91

$3,978,374.40 Div
$18,741,559.20 Div
$36,819,697.20 Reg

No
No
Yes

N/A
N/A
N/A

MTP ID
A228c
A230
A231

Highway Project
NC 50
S.E. Maynard Rd
Trinity Rd

From
NC 42
Cary Towne Blvd
Edwards Mill Rd Ext

A233a
A237a
A27d

Reedy Creek Rd
West Chatham St
Poplar Pike Lane

A3
A300
A301
A302b
A302f
A37
A39
A402a

NC 54
Old Apex Rd
Louis Stephens Dr Ext (part
existing)
Spring Forest Rd Ext
US 70
US 70
Eastern Angier Bypass
Eastern Angier Bypass
Walnut St
Alston Avenue
Buffaloe Rd

A403a
A404

Hodge Rd (Widening)
South Franklin St (part NL)

A406a
A406c
A407a
A407b2
A41

Shotwell Rd
Shotwell Rd Widening
NC 42
NC 42
Kildaire Farm Rd

US 401
US 401
I-40
Benson Rd
Kennebec Rd
Maynard Rd
Kit Creek Rd
Spring Forest Rd
Extension
Poole Rd
NC 98 (Wake Forest
Bypass)
East Garner Rd
Main St
NC 401
John Adams Rd
Ten Ten Rd

A415
A416
A417
A422
A423

Milburnie Rd
Fox Rd
Spring Forest Rd
New Pearl Rd
Woods Creek Rd

Hodge Rd Ext
Old Wake Forest Rd
Fox Rd
Barwell Rd
Friendship Rd

To
NC 210
Walnut St
Trenton Rd
/Arrington Rd
Chapel Hill Rd
Cary Parkway
Airport Blvd

Existing
Lanes
2
4
2

Proposed Improvement
Lanes
Type
4
Widening
6
Widening
4
Widening

Length
(miles)
5.63
0.26
1.1

Estimated Cost
STI
$42,516,352.73 Reg
$2,571,250.50 Div
$10,056,446.40 Div

Reg.
Sig.
Yes
No
No

Exempt
TIP#
N/A
N/A
N/A

4
2
2

6
4
4

Widening
Widening
Widening

0.4
1.55
1.22

$3,955,770.00 Reg
$14,170,447.20 Div
$10,188,305.40 Div

No
No
No

N/A
N/A
N/A

Buffaloe Rd
I-40
NC 42
NC 210
NC 55
Macedonia Rd
NC 55
Forestville Rd

0
4
4
0
0
4
2
2

4
6
6
4
4
6
4
4

New Location
Widening
Widening
New Location
New Location
Widening
Widening
Widening

1.52
4.3
7.21
0.5
0.35
1.29
2.12
0.95

$31,389,472.00
$70,417,777.50
$71,302,754.25
$4,104,672.00
$3,356,753.40
$12,757,358.25
$15,897,710.40
$19,247,948.00

Div
Reg
Reg
Div
Div
Div
Div
Div

No
Yes
Yes
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

US 64
Rogers Rd

2
2

4
4

Widening
Widening

3.15
1.1

$30,180,781.13 Div
$10,056,446.40 Div

No
No

N/A
N/A

US 70
Old Baucom Rd
Old Stage Rd
NC 50
Kildaire Farm
Connector
Forestville Rd
US 401
US 401
Auburn Church Rd
Old Holly Springs
Apex Rd

2
2
2
2
2

4
4
4
4
4

Widening
Widening
Widening
Widening
Widening

0.86
2.12
4.1
4.39
2.03

$7,862,312.64
$15,897,710.40
$30,745,572.00
$32,920,258.80
$18,558,714.72

Div
Div
Reg
Reg
Div

No
No
Yes
Yes
No

N/A
N/A
N/A
N/A
N/A

2
2
3
0
2

4
4
4
3
4

Widening
Widening
Widening
New Location
Widening

1.5
2.06
0.67
1.77
1.46

$14,044,568.34
$18,832,981.44
$8,125,290.00
$15,520,463.60
$14,002,457.04

Div
Div
Div
Div
Div

No
No
No
No
No

N/A
N/A
N/A
N/A
N/A

MTP ID
A429a
A432
A434
A435

Highway Project
Leesville-Westgate Connector
Skycrest Dr
Sunnybrook Rd
Battle Bridge Rd

From
Westgate Rd
Brentwood Rd
Rock Quarry Rd
Rock Quarry Rd

A440c

NC-55

A444
A446
A449
A457
A480a
A49b
A51
A511
A530
A531a
A534b
A535c
A543b

NC-55/Carpenter Fire Station Road
DDI
NC 50
Glenwood Avenue
Perry Rd Ext
Westgate Rd
US 401(South)
Poole Rd
Smithfield Rd
Piney Grove Wilbon Rd
Evans Rd
Purfoy Rd Widening
US 401 Widening
NC 42 Widening
Rex Rd Realignment

A544a

Avent Ferry Cnctr

A544b
A545
A547
A559
A560a
A560b
A564
A577
A579

Avent Ferry Cnctr Widening
Arthur Pierce Rd
Stephenson Rd
Sweet Springs Ext.
Jones Franklin Widening
Jones Franklin Widening
Hillsborough St Widening
Ackerman Road
Old Faison Rd Widening

I 540
Womans Club Dr
Apex Peakway
Leesville Rd
US 70
Barwell Rd
Forestville Rd
Brayton Park Rd
Aviation Parkway
US 401
Judd Pkwy
Christian Light Rd
Avent Ferry
Connector (NL)
Old Holly Springs
Apex
Holly Springs Rd
Kildaire Farm
Ten Ten Rd
Rex Rd
Western Blvd
I-440
Western Blvd
NC 50
Hodge Rd

Existing
Lanes
0
2
3
2

Proposed
Lanes
4
4
4
3

-

-

Interchange

2
4
0
2
4
2
2
2
4
2
2
2
0

4
6
4
4
6
4
4
4
6
4
4
4
4

Widening
Widening
New Location
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Median
New Location

5.06
1.07
2.01
1.4
5.59
1.57
1.57
6.5
0.5
1.41
1.53
2.94
0.31

Holly Springs Rd

0

4

New Location

0.99

Rex Rd
Holly Springs Rd
Sunset Lake Rd
Cass Holt
I-440
Dillard Dr
Bashford Rd
White Oak Rd
Bethlehem Rd

0
2
2
0
2
2
2
0
2

4
3
4
2
3
4
4
2
4

New Location
Turn Lane
Widening
New Location
Turn Lane
Widening
Widening
New Location
Widening

3.33
1.03
2.03
1.31
1.09
1.22
1.09
1.64
2.06

To
Leesville Rd
New Hope Rd
Poole Rd
Auburn-Knightdale
Rd
Carpenter Fire
Station Road
NC 98
Oberlin Rd
NC 55 Bypass
US 70
Ten Ten Rd
I-540
Bethlehem Rd
Southern FV Bypass
Weston Parkway
Holland Rd
Eastern Parkway
Cass Holt Rd
Cass Holt Rd

Improvement
Type
New Location
Widening
Widening
Turn Lane

Length
(miles)
1.18
1.6
1.81
1.85
-

Estimated Cost
$26,880,940.56
$14,627,558.40
$16,547,425.44
$6,680,945.70

STI
Div
Div
Div
Div

Reg.
Sig.
No
No
No
No

Exempt
TIP#
N/A
N/A
N/A
N/A

$14,876,400.00 Reg

No

N/A

$82,016,000.00
$10,581,684.75
$35,414,588.79
$12,799,113.60
$77,328,266.79
$14,353,291.68
$14,353,291.68
$48,742,980.00
$4,944,712.50
$12,242,973.60
$11,473,347.60
$22,046,824.80
$3,119,945.40

Reg
St
Div
Div
Reg
Div
Div
Div
Div
Div
Reg
Reg
Div

Yes
Yes
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No

U-5891
N/A
N/A
U-2918
N/A
N/A
U-3441
N/A
N/A
N/A
N/A
N/A
N/A

$9,377,596.80 Div

No

N/A

No
No
No
No
Yes
Yes
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$31,542,825.60
$6,097,806.00
$13,279,896.63
$7,600,352.76
$6,750,451.13
$10,015,399.68
$9,965,024.16
$11,710,846.29
$19,164,213.78

Div
Div
Div
Div
Div
Div
Div
Div
Div

MTP ID
A580
A584
A589
A591

Highway Project
Old Faison Rd Ext
Western Wendell Loop
Forestville Rd Ext
Mailman Rd Widening

From
Bethlehem Rd
Wendell Blvd
Mailman Rd
Smithfield Rd

A59a
A59b
A59c
A613
A616a
A616b

N.E. Regional Center
Sumner Blvd Ext
N.W. Regional Center
Harris Rd Widening
New Hill Place
New Hill Place

Gresham Lake Rd
Old Wake Forest Rd
Ruritania
US 1
NC 55 (Bus)
NC 55 Bypass

A617a
A619a
A619b
A623b
A623c
A624a
A624b
A625
A629

US 401 Bypass
US 401 Widening
US 401 Widening
Hilltop Needmore Widening
Hilltop Needmore Widening
Honeycutt Connector
Honeycutt Connector
James Slaughter Rd Widening
Stewart Rd

A639
A643

I-87 / I-495 Bypass Widening
Chatham / Trinity Grade
Separation
Aviation Parkway
NC 55

US 401 (E of FV)
NC 540
US 401 Bypass
Johnson Pond Rd
Sunset Lake Rd
Avent Ferry Rd
Cass Holt Rd
Stewart Rd
James Slaughter
Pkwy
I-440
-

A64c
A652
A664
A669
A66a

Hilltop Road Relocation
Lucas & Old Crews Connector /
Mama's Way & Hinton Oaks Ext
O'Kelley Chapel Rd

I-40
Morrisville
Carpenter Rd
Hilltop Road
Hinton Oaks
Avenue
Alston Avenue

Existing
Lanes
0
0
0
2

Proposed
Lanes
4
4
2
4

Improvement
Type
New Location
New Location
New Location
Widening

Length
(miles)
0.76
1.69
3.52
1.45

Estimated Cost
$7,198,963.20
$12,673,174.80
$24,659,606.40
$11,800,932.00

STI
Div
Div
Div
Div

Reg.
Sig.
No
No
No
No

0
0
0
2
0
0

4
4
4
4
3
4

Widening
New Location
Widening
Widening
New Location
New Location

0.59
0.38
0.99
1.42
1.08
0.71

$9,979,963.95
$14,058,620.00
$10,905,005.55
$23,171,966.40
$8,503,775.28
$6,389,079.84

Div
Div
Div
Div
Div
Div

No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A

0
4
4
2
2
0
0
2
2

6
6
6
4
4
4
4
3
3

New Location
Widening
Widening
Widening
Widening
New Location
Widening
Turn Lane
Turn Lane

6.41
1.58
3.32
2.09
0.68
0.82
0.87
0.55
1.3

$145,979,684.40
$17,772,440.40
$37,344,621.60
$15,672,742.80
$5,099,265.60
$7,767,302.40
$8,240,918.40
$3,256,110.00
$7,696,260.00

Reg
Reg
Reg
Div
Div
Div
Div
Div
Div

Yes
Yes
Yes
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

US-64
-

6
2

8
2

9.73
0

$115,124,664.60 St
$50,410,000.00 St

Yes
No

N/A
N/A

Airport Blvd
NC 540

4
4

6
6

Widening
Grade
Separation
Widening
Widening

1.6
1.55

$30,818,341.13 Div
$17,434,989.00 Reg

No
Yes

N/A
N/A

Lake Wheeler Road
Marks Creek Road

0
0

2
2

New Location
New Location

0.53
4.66

$2,350,000.00 Div
$28,470,116.22 Div

No
No

N/A
N/A

NC 55

2

4

Widening

1.21

$9,073,693.20 Div

No

N/A

To
Smithfield Rd
Poole Rd
Old Knight Rd
Knightdale-Eagle
Rock Rd
I 540
Capital Blvd
Gresham Lake Rd
US 1A
NC 55 Bypass
Old Holly Springs
Apex
NC 55
US 401 Bypass
NC 55/42 (FV)
Sunset Lake Rd
Keith Hills St
Cass Holt Rd
Piney Grove Wilbon
Bass Lake Rd
Judd Pkwy

Exempt
TIP#
N/A
N/A
N/A
N/A

To
NC 751
Unicon Drive
Southport Drive
Ten Ten Road
Old Honeycutt Road
Old Honeycutt Road
Poole Rd
Bashford Rd

Beryl Road Realignment

From
Alston Avenue
Height Lane
Southport Drive
US 401 South
NC 55 / Broad St
NC 55 / Broad St
Berkley Lake Drive
Corporate Center
Dr
Beryl Road

Royal St

2

2

A69
A70
A71

Holly Springs Rd
Holly Springs Rd
Holly Springs Rd

Cary Parkway
Penny Rd
Ten Ten Rd

2
2
2

4
4
4

A75b
A75c
A77b2

Yates Store Rd
Wimberley Rd
West Lake Rd

Yates Store Rd
Morrisville Parkway
Ten Ten Rd

0
0
2

4
4
4

A79a

I-440

0

Blue Ridge Rd

Creedmoor Rd

A82c
A85b2

Crabtree Valley Ave / I-440
Connector
Crabtree Valley Ave
Widening/Realign
Trinity Rd Ext
Leesville Rd

Penny Rd
Ten Ten Rd
Kildaire Farm Rd
Connector
Morrisville Parkway
Green Level West Rd
Middle Creek Park
Avenue
Blue Ridge Rd

Improvement
Type
Widening
New Location
New Location
Interchange
New Location
Widening
Turn Lane
Grade
Separation
Intersection
Realignment
Widening
Widening
Widening

A86b
A87
A88
A90c1
A90d

Leesville Rd
New Leesville Blvd Ext
New Rand Rd
US 401 & NC 98 Interchange
US 401 Widening

Walnut Creek
O'Neal Road (A
Leesville Road
Campus)
New Leesville Blvd
Terminus
NC 50
Flat Rock Church Rd

MTP ID
A66b
A672
A675b
A678
A679a
A679b
A683b
A687

Highway Project
O'Kelley Chapel Rd
Unicon Drive Ext
Southport Drive Connector
Square Loop Interchange
Northern Judd Parkway
Northern Judd Parkway
Barwell Rd
Corporate Center Extension

A689

A79b

Existing
Lanes
2
0
0
0
2
2
0

Proposed
Lanes
4
2
2
2
4
3
2

Length
(miles)
1.13
0.15
0.5
2.74
2.74
1.2
0.5

Estimated Cost
$8,473,779.60
$1,187,576.25
$2,966,827.50
$18,753,676.70
$53,449,214.70
$25,049,693.76
$7,911,540.00
$22,000,000.00

STI
Div
Div
Div
Reg
Div
Div
Div
St

Reg.
Sig.
No
No
No
No
No
No
No
No

Exempt
TIP#
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

0.24

$5,000,000.00 St

No

N/A

2.22
1.22
0.84

$18,224,743.68 Div
$10,015,399.68 Div
$7,679,468.16 Div

No
No
No

N/A
N/A
N/A

New Location
New Location
Widening

1.09
1.46
1.23

$10,453,889.16 Div
$14,002,457.04 Div
$11,244,935.52 Div

No
No
No

N/A
N/A
N/A

2

New Location

0.15

$72,568,194.00 St

No

I-5870

3

4

New Location

0.61

$18,096,806.00 St

No

I-5870

Chatam St
Lynn Rd

2
2

4
4

Widening
Widening

0.44
1.75

$4,022,578.56 Div
$15,998,892.00 Div

No
No

N/A
N/A

TW Alexander Dr Ext
Carpenter Pond Rd
Old Garner Rd
Fox Park Rd

2
0
2
2

4
4
3
4

Widening
New Location
Turn Lane
Interchange
Widening

0.97
0.47
1.63
5.32

$8,867,957.28
$9,500,000.00
$10,746,508.50
$12,523,500.00
$16,333,091.00

No
No
No
No
Yes

N/A
N/A
U-3607
N/A
R-2814D

Div
Div
Div
St
Reg

MTP ID
A94
A98

Highway Project
NC 55
NC 55 Bypass

From
NC 540
North Main St

A98a
A98b
Frnk1

Holly Springs Road Interchange
South Main Street Interchange
US 1

Frnk11
Frnk13
Grnv35
Grnv94
Grnv951
Jhns13a
Jhns4a1
2045 MTP
F7b

Lane Store Extension
Western Service Rd
Woodland Church Rd
I-85 / Brogden Interchange (New)
26th Street Extension
Ranch Road Extension
North Connector

Holly Springs Road
South Main Street
Extend frwy project
from US-1A
Oak Park Blvd
Bert Winston Rd
Wake Co. line
26th Street
US 70 BUS / NC 42
NC 42 East

F84

I-540 Managed Shoulder

F85
A102
A112b
A117
A118a

I-540 Managed Shoulder
Edwards Mill Rd Ext - part III
Smithfield Rd
New Hope Rd
NC 55

A125a2
A125b

Forestville Rd
Heritage Lake Rd

I-40
Chapel Hill Rd
Major Slade Rd
Old Poole Rd
Old Honeycutt
Road
Buffaloe Rd
Rogers Rd

A126a
A126b
A127b1
A127b3

Ligon Mill Rd
Ligon Mill Rd
Ligon Mill Rd Connector
Ligon Mill Rd Connector

Burlington Mills Rd
US 401
NC 98 Bypass
Richland Creek

US 64 East

US 64 Bypass
(Wendell)
US 1

To
Kit Creek Rd
Honeycutt
Connector
NC-55 Bypass
NC-55 Bypass
CAMPO MAB

Existing
Lanes
4
4

Proposed Improvement
Lanes
Type
6
Widening
6
Widening

Length
(miles)
1.58
5.95

Estimated Cost
STI
$11,907,535.07 Reg
$66,927,861.00 Reg

Reg.
Sig.
Yes
Yes

Exempt

$19,897,185.00 Reg
$19,897,185.00 Reg
$131,004,519.53 St

No
No
Yes

N/A
N/A
N/A

No
No
No
Yes
No
No
No

N/A
N/A
N/A
N/A
U-5829
N/A
N/A

TIP#
N/A
N/A

4

6

Interchange
Interchange
Widening

0
8.28

Lane Store Rd
Pocomoke Rd
Bruce Garner Rd
East Lyon Station Rd
Ranch Road
Covered Bridge Rd

0
0
2
0
0
0

2
2
3
2
2
2

New Location
New Location
Turn Lane
Interchange
New Location
New Location
New Location

1.39
2.7
4.41
3.94
0.72
0.4
2.33

$8,064,496.44
$14,812,340.40
$15,925,930.02
$13,946,625.00
$8,219,000.00
$2,556,411.00
$12,782,501.16

US 64/US 264
(Zebulon)
I-495 (Kinightdale
Bypass)
US 1
Western Blvd Ext
Johnston Co. line
Rock Quarry Rd
Jicarilla Rd

6

8

Widening

7.35

$85,609,455.75 St

Yes

N/A

0

1

TSM

18.1

$77,089,736.00 St

No

N/A

0
0
2
2
2

1
4
4
4
4

TSM
New Location
Widening
Widening
Widening

7.72
0.7
1.4
1.8
2.69

$32,880,263.00
$46,425,000.00
$12,799,113.60
$16,456,003.20
$29,055,000.00

St
Div
Div
Div
Reg

No
Yes
No
No
Yes

N/A
U-3817
N/A
N/A
R-5705D

Rogers Rd
End of Existing
Heritage Lake Rd
US 1A
Burlington Mills Rd
Richland Creek
NC 98

2
2

4
4

Widening
Widening

7.5
0.93

$68,566,680.00 Div
$8,502,268.32 Div

No
No

N/A
N/A

2
2
0
2

3
3
4
4

Turn Lane
Turn Lane
New Location
Widening

2.32
2.57
0.25
0.75

$9,330,342.84
$16,943,881.50
$8,499,834.00
$6,856,668.00

No
No
No
No

N/A
N/A
N/A
N/A

Div
St
Div
St
Div
Div
Div

Div
Div
Div
Div

MTP ID
A127c
A130b
A131c
A135b
A136d

Highway Project
Ligon Mill Rd Connector
Mitchell Mill Rd (East)
NC 96
Lead Mine Rd
Lake Wheeler Rd

A137d
A137e
A14
A144
A148b
A148c
A148d
A149a
A155b
A157a
A157a1

Old Stage Rd
Old Stage Rd
Ray Rd
NC 50
Eagle Rock Rd
Eagle Rock Rd
Eagle Rock Rd
Poole Rd
T.W. Alexander Dr
Eastern Parkway
Eastern Parkway / US 401
Interchange
Eastern Parkway / Angier Road
Interchange
Friendship Rd Widening

A157a2
A163b
A169d1

A172
A178a
A178b
A178c

NC 231 (Southern Wendell) Bypass
(pc)
NC 231 (Southern Wendell) Bypass
(pc)
Kelly Rd
Olive Chapel Rd
Olive Chapel Rd
Olive Chapel Rd

A179a

Richardson Rd

A169d2

Existing
Lanes
0
2
2
2
2

Proposed
Lanes
4
4
3
4
4

Improvement
Type
Widening
Widening
Turn Lane
Widening
Widening

Length
(miles)
0.78
1.57
4.14
1.12
0.57

Estimated Cost
$8,330,851.62
$14,353,291.68
$30,160,768.37
$10,239,290.88
$4,679,326.08

STI
Div
Div
Reg
Div
Div

Reg.
Sig.
No
No
Yes
No
No

Exempt

5.39
3.57
3.21
1.5
2.47
4.97
3.08
5.6
1.02
4.2
-

$40,419,178.80
$26,771,144.40
$21,163,369.50
$9,889,425.00
$18,522,332.40
$37,567,065.53
$23,096,673.60
$51,196,454.40
$17,722,990.69
$40,081,177.13
$12,523,500.00

Div
Div
Div
Reg
Div
Div
Div
Div
Div
Reg
Reg

No
No
No
Yes
No
No
No
No
Yes
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

-

$12,523,500.00 Reg

No

N/A

1.93

$17,075,830.20 Div

No

N/A

From
NC 98
Watkins Rd
US 401
Millbrook Rd
Hilltop-Needmore
Rd
NC 42
NC 210
Leesville Rd
Timber Dr
Martin Pond Rd
Lake Myra Rd
I-540
Aviation Parkway
Piney Grove Wilbon
-

To
Stadium Dr
Jonesville Rd
SE of Youngsville
Lynn Rd
US 401

TIP#
N/A
N/A
N/A
N/A
N/A

NC 210
NC 55
Strickland Rd
US 70
Lake Myra Rd
Covered Bridge Rd
Martin Pond Rd
US 70
NC 55
-

2
2
2
2
2
2
2
2
4
0
-

4
4
3
3
4
4
4
4
6
4
-

Widening
Widening
Turn Lane
Turn Lane
Widening
Widening
Widening
Widening
Widening
New Location
Interchange

-

-

-

-

Interchange

Old Holly Springs
Apex
NC 231

New Hill Holleman

2

4

Widening

Wendell Blvd

0

4

New Location

2.7

$25,894,954.80 Div

Yes

N/A

Wendell Road at
Stott's Mill Road
Jenks Rd
Kelly Rd
Richardson Rd
New Hill Olive
Chapel Rd
US 64 (West)

NC 231

0

4

New Location

0.7

$6,713,506.80 Div

Yes

N/A

Old US 1
NC 55
Kelly Rd
Richardson Rd

2
2
2
2

4
4
3
3

Widening
Widening
Turn Lane
Turn Lane

5.23
1.93
1.81
1.31

$47,813,831.52
$17,644,492.32
$11,933,239.50
$8,636,764.50

Div
Div
Div
Div

No
No
No
No

N/A
N/A
N/A
N/A

Olive Chapel Rd

0

4

New Location

1.42

$25,974,194.40 Div

No

N/A

MTP ID
A179b
A179c
A184
A186a
A186b
A187a
A187c
A187d
A192
A197b
A204
A207d
A214
A215b
A216a
A218f
A224b

Highway Project
Richardson Rd
Richardson Rd
Apex Barbecue Rd
Friendship Rd Widening
Friendship Rd Widening
Apex Peakway Widening (North)
Apex Peakway Widening (South)
Apex Peakway (West)
Graham Newton Rd
Cent Campus Connector &
Interchange
Bethlehem Rd
Judd Parkway SE
Garner Rd
Jones Dairy Rd
Jones Dairy Rd Ext
Jessie Dr (part widening)
Johnson Pond Rd

A228b
A229
A233b
A234
A235b
A237b
A240a
A240b
A27a
A27b
A2a

NC 50
NC 54
NC 54
Western Blvd
US 1A
Old Apex Rd
North Harrison Avenue
North Harrison Avenue
Louis Stephens Dr Ext (part NL)
Louis Stephens Dr Ext (part NL)
Southall Rd

From
Olive Chapel Rd
Humie Olive Rd
Old US 1
Friendship Road
Winding Rd
Olive Chapel Rd
Broadstone Way
Old US 1
Penny Rd
Main Campus Dr
Connector
Smithfield Rd
US 401
Tryon Rd
Chalk Road
Averette Rd
NC 55
Hilltop-Needmore
Rd
I-540
Chapel Hill Rd
Reedy Creek Rd
Gorman St
Rogers Rd
Cary Parkway
Reedy Creek Rd
Weston Parkway
Wake County Line
Kit Creek Rd
Skycrest Dr

Existing
Lanes
2
0
2
2
2
2
2
2
2
0

Proposed
Lanes
4
4
3
3
3
4
4
4
2
4

Old Faison Rd
US 401
Rock Quarry Rd
Averette Rd
US 401
Ten Ten Rd
US 401 North

2
2
2
2
2
2
2

4
3
3
4
4
4
3

NC 42
Harrison Avenue
Harrison Avenue
Pullen Rd
Forbes Rd
Laura Duncan Rd
Weston Parkway
I-40
Kit Creek Rd
O'Kelly Chapel Rd
Buffaloe Rd

2
4
4
4
2
2
4
6
2
2
2

4
6
6
6
4
4
6
8
4
4
4

To
Humie Olive Rd
Old US 1 Highway
Olive Chapel Rd
Winding Way
Old US 1
Laura Duncan Rd
Old US 1
Olive Chapel Rd
Optimist Farm Rd
I-40

Improvement
Type
Widening
New Location
Turn Lane
Turn Lane
Turn Lane
Widening
Widening
Widening
Widening
New Location

Length
(miles)
1.86
2.33
1.32
1.23
0.5
1.6
1.25
1.09
2.83
0.38

Estimated Cost
$13,947,991.20
$22,070,505.60
$8,702,694.00
$4,921,659.60
$4,341,480.00
$14,627,558.40
$11,427,780.00
$9,965,024.16
$18,513,353.43
$18,336,477.36

STI
Div
Div
Div
Div
Div
Div
Div
Div
Div
Div

Reg.
Sig.
No
No
No
No
No
No
No
No
No
Yes

Exempt

Widening
Turn Lane
Turn Lane
Widening
Widening
Widening
Turn Lane

0.93
1.76
7.16
2.1
2.87
1.58
2.56

$6,973,995.60
$10,419,552.00
$47,205,522.00
$19,198,670.40
$26,238,182.88
$11,884,891.20
$16,877,952.00

Div
Div
Div
Div
Div
Div
Div

No
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A

Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening

1.85
0.8
0.99
1.21
0.26
0.39
0.81
0.48
1.23
1.13
1.54

$13,873,002.00
$7,911,540.00
$9,790,530.75
$11,966,204.25
$2,376,978.24
$3,565,467.36
$8,010,434.25
$12,564,134.10
$9,223,671.60
$8,473,779.60
$15,000,000.00

Reg
Reg
Reg
Div
Reg
Div
Div
Div
Div
Div
Div

Yes
No
No
No
No
No
No
No
No
No
No

N/A
N/A
N/A
N/A
R-3600
N/A
N/A
N/A
N/A
N/A
N/A

TIP#
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

MTP ID
A302c

Highway Project
Rawls Ch Rd Widening

A302d
A302e
A302g
A34
A36c
A38
A400a
A400b
A401a
A401b
A401c
A401d
A402b

A402e
A403b
A403c

Eastern Angier Bypass
Eastern Angier Bypass
Kennebec Ch Realign
Cary Parkway
Chatham St
Tryon Rd
Ten-Ten Rd
Ten Ten Rd
NC 97
Hospital Rd
Hospital Rd
Moss Rd
Buffaloe Rd-Riley Hill Connector
(part NL)
Buffaloe Rd-Riley Hill Connector
(part NL)
Proctor St
Hodge Rd Ext
Hodge Rd

A406b
A407b1
A410
A413

Amelia Ch Rd
NC 42
Lake Pine Dr/Old Raleigh Rd
NC 54 (Chapel Hill Rd)

A418
A419

NC 96 Bypass (Youngsville)
Knightdale Eagle Rock Rd

A402c

From

Wimberly Rd
Stratus St
Rawls Ch Rd
Evans Rd
N.E. Maynard Rd
US 64
Bells Lake Rd
Old Stage Rd
Wendell Blvd
NC 97
Mack Todd Rd
Barbee St Ext
Forestville Rd

To
Rawls Ch Rd
Extension
Stratus St
Kennebec Rd
NC 55
Harrison Avenue
I-40 bridge
Kildaire Farm Rd
Old Stage Rd
NC 50
Hospital Rd
Mack Todd Rd
Barbee St Ext
Morphus Bridge Rd
Rolesville Rd

Rolesville
NC 96 (North)
US 64
Auburn-Knightdale
Rd
US 70
Old Stage Rd
Cary Parkway
Corporate Center
Dr
NC 96
First Avenue

US 401

Existing
Lanes
2

Proposed Improvement
Lanes
Type
4
Widening

Length
(miles)
3.32

0
2
0
2
2
4
2
2
2
2
0
2
2

4
4
4
4
4
6
4
4
4
4
4
4
4

New Location
Widening
New Location
Widening
Widening
Widening
Widening
Widening
Widening
Widening
New Location
Widening
Widening

0.39
0.96
0.7
1.74
0.93
0.8
5.1
3.43
4.6
0.18
0.42
1.86
4.44

Riley Hill Rd

0

3

New Location

Shepard School Rd
Old Milburnie Rd
Poole Rd

2
0
2

4
4
4

East of NC 42
John Adams Rd
Apex Peakway
Hillsborough St

2
2
2
2

US 1
US 64/Knightdale
Bypass

0
2

Estimated Cost
STI
$27,255,022.08 Div
$3,740,382.36
$7,880,970.24
$6,713,506.80
$15,907,469.76
$8,502,268.32
$7,911,540.00
$38,244,492.00
$25,721,295.60
$42,054,230.40
$1,645,600.32
$4,485,843.18
$13,947,991.20
$35,347,540.80

Reg.
Sig.
No

Exempt
TIP#
N/A

Div
Div
Div
Div
Div
Div
Div
Div
Reg
Div
Div
Div
Div

No
No
No
No
No
No
No
No
Yes
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

4.4

$28,306,449.60 Div

No

N/A

Widening
Widening
Widening

0.85
1.31
1.9

$6,374,082.00 Div
$12,314,016.00 Div
$14,247,948.00 Div

No
No
No

N/A
N/A
N/A

4
4
4
4

New Location
Widening
Widening
Widening

2
0.95
1.7
1.33

$14,997,840.00
$7,123,974.00
$15,541,780.80
$14,159,158.00

Div
Reg
Div
Reg

No
Yes
No
Yes

N/A
N/A
N/A
N/A

4
4

New Location
Widening

2.99
2.7

$30,411,959.76 Reg
$20,247,084.00 Div

Yes
No

N/A
N/A

MTP ID
A420

-

-

A426
A427c
A429b
A42a
A42b
A43
A433
A443a
A443b
A445a
A445b
A4c
A510
A52
A520a
A520b
A531b

Highway Project
Intersection Realignment @
Mitchell Mill/Riley Hill/Old
Milburnie/Rolesville
NC 55 (Main St)
Avent Ferry Rd
Leesville-Westgate Connector
Penny Rd
Penny Rd
Lake Wheeler Rd
Trawick Rd
Jenks Rd
Jenks Rd
NC 50
NC 50
Rogers Lane
Cass Holt Rd Widening
Smithfield Rd
Pleasant Grove Church Rd
Pleasant Grove Church Rd
Purfoy Rd Widening

From

To

Holly Springs Rd
New Hill Holleman
Leesville Rd
Ten Ten Rd
Kildaire Farm
Tryon Rd
Marsh Creek Rd
NC55
Wimberly Rd
NC 98
Beaver Creek Rec
Daleview Dr
Avent Ferry
Bethlehem Rd
Nelson Rd
Airport Blvd
Holland Rd

A532a
A532b
A533
A535a
A536
A538
A539
A540a
A540b
A541

Holland Widening
Holland Rd Turn Lane
Old Honeycutt Turn Lane
NC 42 Widening
Wilbon Rd Widening
Bass Lake Rd Widening
Banks Rd Turn Lane
Rock Service Station Turn Lane
Rock Service Station Turn Lane
Mt Pleasant Rd Widening

Purfoy Rd
NC 55
Judd Pkwy
Christian Light Rd
Judd Pkwy
Holly Springs Rd
US 401
Old Stage Rd
NC 42
NC 42

Technology Drive
Cass Holt
Carpenter Pond Rd
Kildaire Farm Rd
Holly Springs Rd
I-40
New Bern Avenue
Wimberly Rd
US 64
Beaver Creek Rec
Old Weaver Trail
Southall Rd
NC 42
US 64 Bypass
Airport Blvd
Aviation Parkway
Chalybeate Springs
Rd
NC 55
Kennebec Rd
Kennebec Rd
Coley Farm Rd
Piney Grove Wilbon
Hilltop-Needmore Rd
Fanny Brown Rd
NC 42
Mt Pleasant Rd
Old Fairground Rd

Existing
Lanes
2

Proposed Improvement
Lanes
Type
3
Intersection
Realignment

Length
(miles)
1

Estimated Cost
STI
$6,592,950.00 Div

Reg.
Sig.
No

Exempt
TIP#
N/A

2
2
2
2
2
2
2
2
2
2
2
3
2
2
2
0
2

4
4
4
4
4
4
3
3
4
4
4
4
4
4
4
2
4

Widening
Widening
Widening
Widening
Widening
Widening
Turn Lane
Turn Lane
Widening
Widening
Widening
Widening
Widening
Widening
Turn Lane
New Location
Widening

2.79
3.69
1.35
1.25
1.62
1.3
1.44
2.17
0.51
3.9
2
1.06
7.13
1.8
2.4
1.11
4.12

$25,506,804.96
$27,671,014.80
$26,619,859.74
$11,427,780.00
$14,810,402.88
$17,884,891.00
$5,791,247.28
$7,836,568.74
$1,841,774.22
$32,016,441.60
$16,418,688.00
$10,021,989.78
$28,674,717.44
$16,456,003.20
$21,941,337.60
$11,855,442.69
$35,773,795.20

Reg
Div
Div
Div
Div
Div
Div
Div
Div
Reg
Reg
Div
Div
Div
Div
Div
Div

Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

2
2
2
2
2
2
2
2
2
2

4
3
3
4
4
4
3
3
3
4

Widening
Turn Lane
Turn Lane
Widening
Widening
Widening
Turn Lane
Turn Lane
Turn Lane
Median

2.28
1.08
2.74
2.98
1.45
2.77
1.55
3.68
2.56
5.31

$17,413,281.60
$3,218,220.72
$8,164,745.16
$22,346,781.60
$10,873,434.00
$21,069,441.53
$11,292,075.11
$24,371,334.41
$16,747,061.76
$43,591,616.64

Div
Div
Div
Reg
Div
Div
Div
Div
Div
Div

No
No
No
Yes
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

MTP ID
A543a

Highway Project
Rex Rd Widening

From
New Hill Holleman

A549
A554
A563
A568
A56c
A570
A571
A574
A575
A576
A578
A581
A585

Wimberley Rd
Laura Duncan Widening
Trinity Rd
Kit Creek Turn Lane
NC 98
Ebenezer Ch Rd Turn Lane
Slater Rd Turn Lane
Grovemont Rd Turn Lane
Woodland Rd Turn Lane
Buffaloe Rd Turn Lane
Auburn Ch Rd Turn Lane
Bethlehem Rd Turn Lane
Industrial Drive

Jenks Rd
US 64
NC 54
Davis Dr
NC 98 Bypass
Ebenezer Ch Rd
Airport Blvd
Old Stage Rd
Old Stage Rd
NC 50
Jones Sausage Rd
Old Faison Rd
Wendell Blvd

A586

Landing View Drive Ext

A588a
A590

NC 96 Bypass
Mark's Creek Widening

A592
A593
A594
A596
A599
A601
A602
A604
A605

First St Widening
Horton Rd Turn Lane
Rolesville Rd
NC 96 Widening
Old Milburnie Rd Turn Lane
Old Wake Forest Rd
Fox Rd Turn Lane
Peebles Road Ext.
Rogers Rd Widening

Western Wendell
Loop
NC 96
Knightdale-Eagle
Rock Rd
Smithfield Rd
Forestville Rd
Kioti Dr
US 64/264
US 64
Falls of Neuse Rd
Spring Forest Rd
US 401
US 1A

To
Avent Ferry
Connector (NL)
Green Level West Rd
Old Apex Rd
Chatham St
Green Level Ch Rd
US 401
Westgate Rd
West of NC 540
Timber Dr
Vandora Springs Rd
Buffaloe Rd
Garner Rd
Grasshopper Rd
Western Wendell
Loop
Hollybrook Rd

Existing
Lanes
2

Proposed Improvement
Lanes
Type
4
Widening

Length
(miles)
2.15

Estimated Cost
STI
$18,668,364.00 Div

Reg.
Sig.
No

Exempt
TIP#
N/A

2
2
2
2
2
2
2
2
2
2
2
2
2

3
4
4
3
4
3
3
3
3
3
3
3
3

Widening
Widening
Widening
Turn Lane
Widening
Turn Lane
Turn Lane
Turn Lane
Turn Lane
Turn Lane
Turn Lane
Turn Lane
Turn Lane

1.97
1.04
1
1.81
5.29
1.96
1.4
0.86
1.47
1.48
2.84
2.47
0.79

$7,114,304.34
$7,798,876.80
$2,934,653.90
$13,623,781.76
$48,362,364.96
$14,279,011.11
$10,530,525.99
$6,265,280.39
$10,709,258.33
$10,782,110.43
$18,578,771.64
$18,572,584.27
$5,346,631.29

Div
Div
Div
Div
Reg
Div
Div
Div
Div
Div
Div
Div
Div

No
No
No
No
Yes
No
No
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

0

2

New Location

1.64

$13,121,728.62 Div

No

N/A

NC 96
Rolesville Rd

0
2

4
4

New Location
Widening

4.52
3.54

$45,820,526.40 Reg
$26,546,176.80 Div

Yes
No

N/A
N/A

Horton Rd
Horton Rd
Mark's Creek Rd
Ferrel Road
Milburnie Rd
Atlantic Ave
Old Wake Forest Rd
US 401
W. of Heritage
Branch Rd

2
2
2
2
2
2
2
0
2

4
3
4
4
3
3
3
2
4

Widening
Turn Lane
Widening
Widening
Turn Lane
Turn Lane
Turn Lane
New Location
Widening

2.87
1.79
2.54
2.88
1.31
1.43
0.84
2.81
0.44

$22,488,866.40
$11,709,859.59
$21,426,721.80
$24,214,301.10
$8,569,785.51
$10,417,849.94
$6,119,576.19
$14,972,185.80
$4,022,578.56

No
No
No
Yes
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Div
Div
Div
Reg
Div
Div
Div
Div
Div

MTP ID
A607

Highway Project
Falls of Neuse Widening

A608a

NC 98 Widening

From
New Falls of Neuse
Blvd
Old NC 98

A611
A612
A614
A617b
A617c
A618a

NC 98 Turn Lane
White St Turn Lane
Pinecrest Dr Turn Lane
US 401 Bypass
US 401 Bypass
Gardner Rd

NC 98 Bypass
NC 98
Fairbanks Dr
NC 55
NC 210
NC 210

A618b

Gardner Rd

A618c
A618d
A618e
A623d1

Gardner Rd
Gardner Rd
Gardner Rd
Hilltop Needmore Extension

Matthew Mill Pond
Rd
Old Buies Creek Rd
Ennis Rd
NC 55
Bass Lake Road

A623d4

Hilltop Needmore Extension

A624c

Honeycutt Connector

Hilltop Needmore
Road
Piney Grove Wilbon

A627

Old Buies Creek Rd Widening

NC 55

A628
A631

Piney Grove Rawls Rd Widening
Chalybeate Springs Widening

A632a
A632b
A632c
A633
A649

Angier Western Bypass
Angier Western Bypass
Angier Western Bypass
Angier Rd Widening
Jones Franklin Rd Extension

Piney Grove Wilbon
Future US 401
Bypass
NC 55 (S of Angier)
Rawls Ch Rd
NC 55 (S of Angier)
Purfoy Rd
Hillsborough St

To
NC 98 Bypass

Existing
Lanes
2

Proposed Improvement
Lanes
Type
4
Widening

Length
(miles)
3.14

Estimated Cost
STI
$26,516,575.80 Div

Reg.
Sig.
No

Exempt

$10,104,794.70 Reg

Yes

N/A

Reg
Div
Div
Reg
Reg
Div

Yes
No
No
Yes
Yes
No

N/A
N/A
N/A
N/A
N/A
N/A

TIP#
N/A

Ligon Mill Rd (future
connector)
Allen St.
Main St
Tanglewild Dr
NC 210
US 401(South)
Matthew Mill Pond
Rd
Old Buies Creek Rd

2

4

Widening

1.21

2
2
2
0
0
0

3
3
3
6
6
3

Turn Lane
Turn Lane
Turn Lane
New Location
New Location
New Location

0.71
3.85
1.2
4.25
5.32
0.48

2

3

Turn Lane

0.81

$4,795,362.00 Div

No

N/A

Ennis Rd
NC 55
Old Stage Rd
Hilltop Needmore
Road
Wade Nash Rd

0
2
2
2

3
3
3
4

New Location
Turn Lane
Turn Lane
Widening

0.59
0.6
1.27
0.75

$4,645,580.94
$3,552,120.00
$9,999,809.82
$6,263,302.50

Div
Div
Div
Div

No
No
No
No

N/A
N/A
N/A
N/A

0

4

New Location

0.5

$7,040,932.50 Div

No

N/A

Honeycutt
Realignment
Matthew Mill Pond
Rd
US 401
Future Western
Angier Bypass
Rawls Ch Rd
Kennebec Ch Realign
NC 210 (E of Angier)
Rogers Rd
NC 54

0

4

Widening

0.95

$7,123,974.00 Div

No

N/A

2

4

Widening

3.12

$27,090,835.20 Div

No

N/A

2
2

4
4

Widening
Widening

1.16
3.51

$10,072,233.60 Div
$33,663,441.24 Div

No
No

N/A
N/A

0
0
0
2
0

2
2
2
4
2

New Location
New Location
New Location
Widening
New Location

1.77
0.98
1.14
0.56
0.2

$9,710,312.04
$5,376,330.96
$6,254,099.28
$5,119,645.44
$26,000,000.00

No
No
No
No
No

N/A
N/A
N/A
N/A
N/A

$5,172,498.92
$25,186,010.85
$8,742,251.70
$113,834,820.00
$101,579,398.80
$3,779,455.68

Div
Div
Div
Div
St

MTP ID
A665
A667

Highway Project
Perry Curtis Rd/Wake County Line
Rd Access Management
Todd Lane Extension

A668

Liles Dean Ext

A670
A673
A675a

Western Wendell Ext
Watkins Road Widening
Morrisville East Connector

A676

East Wake Drive Ext

A677

Marcom Dr Ext

A67a
A67b
A680a
A688

Ferrell Rd
Ferrell-Dukes Lake Connector
Six Forks Road
Powell Drive Realignment

A690

NC 231 (Southern Wendell) Bypass
(pc) / Stott's Mill Road Widening
Western Wendell Ext
NC 231 (N. Selma Road)
Gorman St Widening
Holly Springs Rd
Jones Franklin Rd
Piney Plains Rd
Optimist Farm Rd
West Lake Rd
New Hope Rd
Western Blvd Ext

A691
A693
A698
A72
A73a
A74c
A76
A77a
A80b
A81a

From
S. Arendell Ave

To
NC-39

Marshburn Road

Existing
Lanes
2

Proposed Improvement
Lanes
Type
3
Turn Lane

Length
(miles)
2.6

Estimated Cost
STI
$10,456,418.70 Div

Reg.
Sig.
No

Exempt
TIP#
N/A

Wendell Blvd / US-64
BUS
Liles Dean Road
Knightdale-Eagle
Rock Road
Poole Road
Lake Glad Road
NC-54
Perimeter Park Drive
Trans Air Dr (N/S
International Dr (N/S
segment) / Airport segment) / Nova Dr
Blvd (E/W segment) (E/W segment)
Existing portion of
Forestville Road
East Wake Drive
Watkins Road
Sorrell Grove Church
Road
NC 96
Williams White Rd
Williams White Rd
NC 39
I-540
Durant Road
Powell Dr
Youth Center Dr

0

3

New Location

1.27

$9,098,710.53 Div

No

N/A

0

2

New Location

1.07

$6,537,129.69 Div

No

N/A

0
2
0

4
4
2

New Location
Widening
New Location

1.4
0.65
1.48

$13,261,248.00 Div
$5,942,445.60 Div
$8,781,809.40 Div

No
No
No

N/A
N/A
N/A

0

2

New Location

0.2

$1,186,731.00 Div

No

N/A

0

2

New Location

1.13

$6,903,697.71 Div

No

N/A

0
0
2
2

3
3
4
2

2.82
2.45
0.9
0.35

Div
Div
Div
St

No
No
No
No

N/A
N/A
N/A
N/A

Eagle Rock Road

Wendell Road

0

4

New Location
New Location
Widening
Grade
Separation
Widening

$20,523,360.00 Div

Yes

N/A

Lake Glad Road
Old Wilson Road
Kaplan Drive
Tryon Rd
Tryon Rd
Dillard Dr
Lake Wheeler Rd
Larboard Rd
US 64 Bypass
Existing Western
Blvd

Stotts Mill Road
Stotts Mill Road
Western Blvd
SE Cary Parkway
Dillard Dr
Walnut St
Sunset Lake Rd
Bells Lake Rd
New Bern Ave
Cary Town Blvd

0
2
2
2
2
2
2
0
2
0

4
3
3
4
4
4
4
2
4
2

New Location
Widening
Widening
Widening
Widening
Widening
Widening
New Location
Widening
New Location

0.8
2.4
0.95
0.61
0.67
0.43
4.49
1.25
1.19
1.5

$7,577,856.00
$9,652,078.80
$3,820,614.53
$5,576,756.64
$6,125,290.08
$3,931,156.32
$41,048,585.76
$7,417,068.75
$19,210,479.00
$8,900,482.50

No
No
No
No
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

2.5

$18,141,860.88
$15,761,545.80
$8,228,001.60
$44,000,000.00

Div
Div
Div
Div
Div
Div
Div
Div
Div
Div

MTP ID
A9
A98c
Frnk20a

Highway Project
Strickland Rd
Technology Drive Interchange
Hicks Road Widening

Frnk20b
Frnk21
Frnk4a

Hicks Road Widening
Sid Mitchell Rd Ext
NC 56

Frnk4b
Frnk9
Grnv1
Grnv110
Grnv113
Grnv18
Grnv2
Grnv20
Grnv21
Grnv22b

NC 56
Franklinton S Bypass
I-85
Brogden Rd Turn Lane
Joe Peed Rd Turn Lane
NC 50
US 15
NC 56
NC 56
NC 56

Grnv32
Grnv33
Grnv47
Grnv48
Grnv49
Grnv65
Grnv66
Grnv81
Grnv81a

Brassfield Rd
Brassfield Rd
Creedmoor Loop A
Creedmoor Loop B
Creedmoor Loop C
Hester Rd
Hester Rd
Northside Rd Ext
Old Weaver Trail

Grnv84c
Grnv93
Hrnt3a

Sanders Rd Ext (South)
Cash Rd / Gate 2 Rd
NC 210

From
Leesville Rd
Technology Drive
Future Frankilinton
South Bypass
Bert Winston Rd
Holden Rd
W. of West
Sandling Rd
US 1
NC 56 (west)
Durham co. line
NC 56
US 15
Old Weaver Trail
I-85
I-85
NC 50
Hester Rd
Creedmoor Loop
Hayes Rd
NC 56
US-15
Relocated US 15
NC-56
Sanders Rd
Northside Rd
From NC 50 (Wake
Co)
US 15
Old Weaver Trail
NC 55

To
Creedmoor Rd
NC-55 Bypass
Bert Winston Rd

Existing
Lanes
2
2

Proposed Improvement
Lanes
Type
4
Widening
Interchange
4
Widening

Length
(miles)
2.73
0
1.1

Estimated Cost
STI
$30,958,272.00 Div
$13,946,625.00 Reg
$9,493,002.75 Div

Reg.
Sig.
No
No
No

Exempt

$20,414,478.00 Div
$16,708,056.75 Div
$27,221,079.60 Reg

No
No
Yes

N/A
N/A
N/A

TIP#
N/A
N/A
N/A

Cedar Creek Rd
US 1/Wall Rd
US 1

2
0
2

4
2
4

Widening
New Location
Widening

2.4
1.1
3.63

Peach Orchard Rd
NC 56 (east)
Vance Co. Line
Belltown Rd
WB Clark Rd
Dove Rd
Gate #2 Rd
US-15
Hayes Rd
W of Wes Sandling
Rd
Hayes Rd
NC 96
US 15
Relocated US 15
Brassfield Rd
Sanders Rd
New Ext Hester Rd
Old Weaver Rd
Northside Rd Ext

2
2
4
2
2
2
2
2
2
2

4
4
6
3
3
4
4
4
4
4

Widening
New Location
Widening
Turn Lane
Turn Lane
Widening
Widening
Widening
Widening
Widening

6.76
4.13
24
5.59
1.34
2.67
2.42
2.56
2.6
4.18

$50,692,699.20
$36,949,941.60
$339,614,222.11
$37,964,732.19
$8,766,040.14
$20,022,116.40
$24,706,569.53
$19,197,235.20
$23,769,782.40
$31,345,485.60

Reg
Reg
St
Div
Div
Reg
Reg
Reg
Reg
Reg

Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

2
2
0
2
0
2
2
0
2

4
4
4
4
4
4
4
4
4

Widening
Widening
New Location
Widening
New Location
Widening
Widening
New Location
Widening

1.8
4.07
1.59
0.66
2.23
4.18
2.8
0.92
1.65

$13,498,056.00
$30,520,604.40
$15,060,988.80
$4,949,287.20
$21,123,273.60
$31,345,485.60
$20,996,976.00
$8,714,534.40
$12,373,218.00

Div
Div
Div
Reg
Div
Div
Div
Div
Div

No
No
No
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Hester Rd
West B St
Old Stage Rd

0
2
2

2
4
4

New Location
Widening
Widening

1.28
4.93
3.01

$7,426,298.88 Div
$36,969,675.60 Div
$22,571,749.20 Reg

No
No
Yes

N/A
N/A
N/A

MTP ID
Hrnt3b
Hrnt3c
Hrnt4b
Hrnt5
Hrnt7
Jhns10
Jhns13b
Jhns13c
Jhns3
Jhns4a2
Jhns4b
Jhns5
Jhns6
Jhns7
Jhns8
Jhns9

Highway Project
NC 210
NC 210
NC-55
US 401
Harnett Central Rd Widening
Cleveland Rd Widening
NC 42 (Ranch Road & Partial New
Location)
NC 42 (East) / US 70 BUS
Interchange
South Connector
North Connector
Covered Bridge Rd Widening
Covered Bridge Rd Widening
Pritchard Rd/Smithfield Rd
Widening
Guy Rd
Cornwallis Rd Widening
Old Drug Store Rd Wdng

Existing
Lanes
2
2
2
2
2
2
2

Proposed
Lanes
4
4
4
4
4
4
4

Improvement
Type
Widening
Widening
Widening
Widening
Median
Widening
Widening

Length
(miles)
6.46
7.26
4.39
7.5
4.17
7.253
1.96

Estimated Cost
$48,740,456.33
$54,442,159.20
$32,920,258.80
$56,241,900.00
$36,207,943.20
$66,639,783.02
$16,368,097.20

STI
Reg
Reg
Reg
Reg
Div
Div
Reg

Reg.
Sig.
Yes
Yes
Yes
Yes
No
No
No

Exempt

From
Old Stage Rd
NC 50
Church St
Fuquay-Varina
US 401
NC 50
US 70 BUS / NC 42

To
NC 50
Lassiter Pond Rd
Old Stage Rd
Lillington UPD
Montague Rd
Barber Mill Rd
US 70 Bypass

TIP#
N/A
N/A
N/A
R2609
N/A
N/A
N/A

-

-

-

-

Interchange

-

$13,946,625.00 Reg

No

N/A

Little Creek Church
Rd
NC 42 East
North Connector
N. O'Neil St
Covered Bridge Rd

NC 42

0

2

New Location

2

$10,972,104.00 Div

No

R-3618

Covered Bridge Rd
Shotwell Rd
Eagle Rock Rd
Wake County line

2
2
2
2

4
4
4
4

Widening
Widening
Widening
Widening

2.33
2.13
4.59
2.4

$17,472,483.60
$15,972,699.60
$34,420,042.80
$19,702,425.60

Div
Div
Div
Div

No
No
No
No

N/A
N/A
N/A
N/A

US 70 BUS
NC 42
NC 42

NC 42
Old Drugstore Rd
NC 50

2
2
2

4
4
4

Widening
Widening
Widening

4.39
5.46
2.57

$32,920,258.80 Div
$41,538,969.45 Div
$19,272,224.40 Div

No
No
No

R-3618
N/A
N/A

MTP ID
Highway Project
2025 MTP
316
Brier Creek Pkwy Extension
9
Carver St Ext
15
East End Connector (EEC)

T.W. Alexander Dr
Armfield St
NC 147

200
23
23.1
111
240
73
204
626
379
45.3
638
223
407
64.12

MLK Blvd (NC 86)
Barbee Rd
Woodcroft Pkwy
I-40
NC 54
NC 54
Interchange
Interchange
S Churton St
NC 147
Interchange
Legion Rd
Lynn Rd
Duke Street

64.13
428
69.21
75.2
75.1
437

Eubanks Rd
Fayetteville Rd
Fayetteville Rd
Fordham Blvd (US 15-501)
Fordham Blvd (US 15-501)
Fordham Blvd (US 15-501)
Fordham Blvd/Raleigh Rd
Fordham Blvd/S Columbia St
Freeland Memorial Extension
I-40 (westbound auxiliary lane)
I-40/NC 86
Legion Rd Ext
Lynn Rd/Pleasant Dr Connector
NC 147 (Operational
Improvements)
NC 147 (possible Managed Lanes)
NC 54
NC 54
NC 55 (Alston Ave)
NC 55 (Alston Ave)
New Collector Rd

89.3
220
221

Orange Grove Connector
Purefoy Rd Ext
S Elliot Rd Ext

From

East End Conn
Old Fayetteville Rd
Highgate Dr
Main St
NC 147
Orange Grove Rd
Extension
Orange Grove Rd
Sandberg Ln
Fordham Blvd

To

Existing
Lanes

Proposed
Lanes

Improvement
Type

Length
(miles)

Reg.
Sig.

Exempt

$3,990,000 Div
- Div
$35,175,000 St

No
No
Yes

No
No
No

Estimated Cost

STI

TIP#

Andrew's Chapel Rd
Old Oxford Rd
North of NC 98 in
Durham
Millhouse Rd
Cornwallis Rd
Barbee Rd
Ephesus Church Rd
Ephesus Church Rd
NC 86 (S. Columbia)
--New Collector Rd
NC 55
-Fordham Blvd
Pleasant Dr
Briggs Avenue

-

4
4
4

New Location
New Location
New Location

0.4
1.0
3.2

N/A
N/A
U-0071

2
2
2
4
4
4
6
4

4
4
4
4
4
4
2
7
2
2
4

Widening
Widening
Widening
Modernization
Modernization
Modernization
Upgrade
Upgrade
New Location
Widening
Upgrade
New Location
New Location
Modernization

0.8
1.0
1.4
1.6
2.1
2.3
N/A
N/A
0.5
1.2
N/A
0.1
0.6
1.8

$7,487,000
$3,374,000
$4,661,000
$2,052,000
$45,498,000
$49,832,000
$14,800,000
$35,000,000
$3,203,000
$3,850,000
$16,500,000
$1,500,000
$3,651,000
$58,400,000

Div
Div
Div
St
St
St
St
St
Div
St
St
Div
Div
St

No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
Yes
No
No
No

No
No
No
No
No
No
93.127
No
No
No
No
No
No
No

N/A
N/A
U-6021
U-5304F
U-5304D
U-5304B
U-5774A
U-5304A
N/A
I-5707
I-3306AC
N/A
N/A
U-5937

I-40
MPO Boundary
Fayetteville Rd
NC 98
Main St
Becketts Ridge Rd

4
2
4
2
2
-

8
2
4
2
4
2

Widening
Modernization
Modernization
Modernization
Widening
New Location

3.9
2.9
0.4
0.6
0.4
0.8

$179,248,000
$14,457,000
(see #69.2)
$7,232,000

St
Reg
Reg
Reg
Reg
Div

Yes
Yes
No
No
No
No

No
No
93.126
No
No
No

U-5934
R-5821A
U-5774H
U-3308
U-3308
N/A

US 70
Weaver Dairy Rd
Ephesus Church Rd

-

2
2
2

New Location
New Location
New Location

0.4
0.6
0.3

$5,299,000 Div
$3,777,000 Div
$4,230,000 Div

No
No
No

No
No
No

U-5848
N/A
N/A

MTP ID
87

Highway Project
S Churton St

113.1
485
116.1
123.11
2035 MTP
346
367
373
201
24.11
36
35
77.1
77.11
202
44
43
45
70.4
646
650
50.11

US 15-501/Garrett Rd
US 70 (freeway conversion)
US 70/Miami Bvld/Sherron Rd
Woodcroft Pkwy Ext

From
Eno River in
Hillsborough
Interchange
Lynn Rd
Interchange
Garrett Rd

Danziger Dr Extension
Erwin Rd
Falconbridge Rd Connector
Falconbridge Rd Extension
Garrett Rd
Homestead Rd
Homestead Rd
Hope Valley Rd (NC 751)
Hope Valley Rd (NC 751)
Hopson Rd
I-40
I-40
I-40 Managed Lanes
I-40/ NC 54 ramp
I-85/NC 86
I-85/S Churton St
Jack Bennet Rd/Lystra Rd

Mt Moriah Rd
Cameron Blvd
Falconbridge Rd
Farrington Rd
NC 751
Old NC 86
Rogers Rd
S Roxboro St
NC 54
Davis Dr
NC 86
Durham County Line
Wake County Line
Farrington Rd.
Interchange
Interchange
US 15-501 South

51
410
69.4
69.3
70.3

Lake Hogan Farms Rd
Marriott Way
NC 54
NC 54
NC 54

Eubanks Rd
Friday Center Dr
Barbee
Fayetteville
Fordham Blvd (US
15-501)

To
I-40

Existing
Lanes
2

Proposed Improvement
Lanes
Type
4
Widening

Length
(miles) Estimated Cost STI
2.2
$31,825,000 Div

Reg.
Sig.
No

Exempt
No

TIP#
U-5845

-S Miami Blvd
-Hope Valley Rd

4
-

6
2

New
Freeway
New
New Location

N/A
1.6
N/A
0.0

$71,200,000
$111,020,000
$46,621,000
$2,219,000

St
St
St
Div

Yes
Yes
Yes
No

No
No
No
No

U-5717
U-5720A
U-5720B
U-5823

E Lakewood Dr
W Main St
Farrington Rd
NC 54
Old Durham Rd
Rogers Rd
NC 86
Woodcroft Parkway
Woodcroft Pkwy
S Miami Blvd (NC 54)
I-85
NC 86
NC 147
I-40
--Farrington Mill/Point
Rd
Legends Way
Barbree Chapel Rd
NC 55
Barbee
Barbee Chapel Rd

4
2
2
2
2
4
2
4
4
8
2

2
4
2
4
4
2
2
4
4
4
6
6
10
1
2

New Location
Modernization
New Location
New Location
Widening
Modernization
Modernization
Widening
Modernization
Widening
Widening
Widening
Widening
New Location
Upgrade
Upgrade
Modernization

0.4
1.8
0.2
0.9
2.1
2.1
1.3
0.3
0.7
7.8
3.9
3.4
0.2
N/A
N/A
4.1

$5,127,000
$12,025,000
$1,227,000
$16,685,000
$16,064,000
$10,234,000
$6,855,000
$2,716,000
(see #77.1)
$5,200,000
$58,784,000
$29,316,000
$446,464,000
$1,600,000
$16,488,000
$20,700,000
$20,567,000

Div
Div
Div
Div
Div
Div
Div
Reg
Reg
Div
St
St
St
St
St
St
Div

No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
I-3306AA
I-3306AB
I-5702B
N/A
I-5984
I-5967
N/A

2
2
6

2
2
4
4
6

New Location
New Location
Widening
Widening
Modernization

0.7
0.2
1.3
1.0
1.2

$4,407,000
$682,000
$46,400,000
$46,800,000
$32,106,000

Div
Div
Reg
Reg
Reg

No
No
No
No
Yes

No
No
No
No
No

N/A
N/A
U-5774J
U-5774I
U-5774B

Existing
Lanes
2
2
4
2
-

Proposed
Lanes
4
4
6
4
2

Improvement
Type
Widening
Widening
Widening
Modernization
New Location

Length
(miles) Estimated Cost
1.2
$32,000,000
1.5
$21,600,000
1.6
$9,100,000
0.5
$1,000
0.4
$4,588,000

5
6

4
2
4
6

New Location
New Location
Modernization
Expressway

1.2
2.0
0.5
2.0

$12,063,000
$12,402,000
$768,000
$195,300,000

Exempt

STI
Reg
Reg
Reg
Reg
Div

Reg.
Sig.
No
No
Yes
No
No

No
No
No
No
No

TIP#
U-5774G
U-5774H
U-5774C
U-3308
N/A

Div
Div
Div
St

No
No
No
Yes

No
No
No
No

N/A
N/A
N/A
U-6067

MTP ID
69.1
69.2
70
75.3
440

Highway Project
NC 54
NC 54
NC 54 (widening; superstreet)
NC 55 (Alston Ave)
New Hope Commons Dr Extension

From
I-40 Interchange
NC 751
I-40
Main St
Eastowne Dr

94
230
476
113

Roxboro St
Southwest Durham Dr
University Dr
US 15-501 (expressway
conversion)
US 70 (freeway conversion)

Cornwallis Rd
NC 54
MLK Parkway
US 15-501 Bypass

To
NC 751
Highgate Dr
Barbee Chapel Rd
NC 98
New Hope Commons
Dr
MLK Pkwy
I-40
Shannon Rd
I-40

S Miami Blvd

MPO boundary

4

6

Freeway

2.5

$173,469,000 St

Yes

No

U-5720C

Angier Av Ext
Angier/Glover Connector
Crown Pkwy/Roche Dr
Eno Mountain Rd realignment
Garrett Rd
Glover Rd
Hebron Rd Extension
Holloway St (NC 98)
Hopson Rd
I-40 Managed Lanes
I-40 Managed Lanes
I-85

US 70
Ellis Rd
Page Rd
Mayo St
Old Durham Rd
Angier
Hebron Rd
Miami Blvd
Louis Stephens Dr
NC 54
NC 147
Mt Herman Church
Rd
Mt Herman Church
Rd
US 70
US 70/Page Rd Ext
US 70
US 15-501

Leesville Rd
Glover Rd
T.W. Alexander Dr
Eno Mountain Rd
US 15-501
US 70
Roxboro Rd (501 N)
Nichols Farm Dr
Davis Dr
US 15-501
NC 54
Durham County Line

2
2
4
2
6
6
4

2
2
2
2
4
2
2
4
4
8
10
6

New Location
New Location
New Location
New Location
Widening
New Location
New Location
Modernization
Widening
Widening
Widening
Widening

0.8
1.4
2.7
0.3
1.0
0.6
0.5
3.3
1.1
2.9
6.4
2.5

$4,784,000
$8,625,000
$11,041,000
$2,015,000
$7,761,000
$3,714,000
$3,612,000
$17,705,000
$9,195,000
$85,621,000
$250,290,000
$39,118,000

No
No
No
No
No
No
No
No
No
Yes
Yes
Yes

No
No
No
93.126
No
No
No
No
No
No
No
No

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
I-5702A
I-5702A
I-5983

I-40

4

6

Widening

6.0

$197,378,000 St

Yes

No

N/A

Red Mill Rd
Leesville Rd
Existing Lynn Rd
Bennett Rd

4
2

6
2
2
2

Widening
New Location
New Location
Modernization

8.2
0.4
1.1
0.4

$215,940,000
$2,644,000
$6,862,000
$1,997,000

Yes
No
No
No

No
No
No
No

N/A
N/A
N/A
N/A

116
2045 MTP
304.1
244
343
364
24.12
28.11
382
434
394
45.21
45.22
48.1
48

I-85

49
53
57
242

I-85
Leesville Rd Ext
Lynn Rd Extension
Mt Carmel Ch Rd

Div
Div
Div
Div
Div
Div
Div
Reg
Div
St
St
St

St
Div
Div
Div

MTP ID
14.1
76
77.2
77.3
80
81
84
83.1
83.11
502
92
96.1
106.1
104
479
114
81.1
501

Highway Project
N Duke St (501 N)
NC 751
NC 751
NC 751
NC 86
NC 86 (and US 70 intersection)
Northern Durham Pkwy
Northern Durham Pkwy
Northern Durham Pkwy
Patriot Dr Extension
Roxboro Rd (501 N)
Sherron Rd
Southwest Durham Dr
Southwest Durham Dr
US 15-501
US 15-501 Bypass
Wake Forest Hwy (NC 98)
Yates Store Rd Extension

From
I-85
Martha's Chapel Rd
NC 54
Renaissance Pkwy
Old NC 10
US 70 Bypass
I 85 North
Sherron Rd
US 70 E
S Miami Blvd
Duke St
S Mineral Springs Rd
US 15-501 Business
Sawyer Dr
Smith Level Rd
MLK Parkway
Nichols Farm Dr
Yates Store Rd

To
N Roxboro split
O'Kelly Ch. Rd
Renaissance Pkwy
O'Kelly Chapel Rd
US 70 Business
NC 57
Old Oxford Hwy
NC 98
Sherron Rd
Page Rd
Goodwin Rd
Stallings Rd
Mt Moriah Rd
Old Chapel Hill Rd
MPO Boundary
I-85
Wake County Line
Wake Rd

Existing
Lanes
5
2
2
2
2
2
4
2
2
4
4
2
-

Proposed
Lanes
4
4
4
4
4
4
4
4
4
2
4
4
4
4
4
6
4
2

Improvement
Type
Modernization
Widening
Widening
Widening
Widening
Widening
New Location
New Location
New Location
New Location
Modernization
Widening
New Location
Widening
Modernization
Widening
Widening
New Location

Length
(miles) Estimated Cost
2.5
$13,279,000
5.4
$43,232,000
1.2
$5,290,000
2.7
$21,697,000
0.9
$7,259,000
0.3
$4,742,000
2.7
$23,291,000
4.3
$13,600,000
2.7
$23,500,000
1.9
$13,086,000
2.7
$14,574,000
3.1
$25,003,000
0.4
$3,667,000
0.7
$5,432,000
4.9
$25,673,000
4.8
$80,734,000
6.0
$48,474,000
1.4
$11,519,000

STI
Reg
Reg
Reg
Reg
Reg
Reg
Div
Div
Div
Div
Reg
Div
Div
Div
St
St
Reg
Div

Reg.
Sig.
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
Yes
Yes
No

Exempt
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

TIP#
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Route_Name
Apex Raleigh
Apx_HS_Peak
APX_RTP
Atlantic
Blue Ridge
Capital BRT
Clark_DixieTrail
Clayton_to_Garner_Extension_BRT
Creedmoor
CTRAN Apex to Angier
CTRAN Cary Parkway
CTRAN Holly Trolly
Durham 540 Express
Edwards Mill
Falls of Neuse
Fayetteville
FON_Durant
Fuquay_WT_Ex
Garner Loop
Garner Rd
Glascock
Glenwood
Glenwood Outer
Glenwood_Peak_Overlay
Harrison
High House
Hills_Buck Jones
Hillsborough
I-40 Ex Airport Pattern
Kit Creek Loop
Lake Wheeler
Lynn
Maynard Loop
Millbrook
MLK
Morrisville / Clayton BRT
NCSU 1:AventF&Gorman-DHLibrar
NCSU 11:VillageLink
NCSU 2 Reverse Wolflink Shuttle
NCSU 3:Engineering
NCSU 4:Westgrove-DHLibrary
NCSU 5:VarsityPL-DHLibrary
NCSU 6:CarterFinley-ScottHall
NCSU 7:WolfVillage-BrooksHall
NCSU 8:SoutheastLoop
NCSU 8a:Mid-Day Textiles
NCSU 9:GreekVillage
New Bern Knightdale
New Hope
Oberlin
Poole Rd
Poole_SL
Rail CR CP
Raleigh Mid-Town BRT
Raleigh_Blvd
R-LINE

Mode
Bus
Bus
Bus
Bus
Bus
Bus Rapid Transit
Bus
Bus Rapid Transit
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus Rapid Transit
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Commuter Rail Transit
Bus Rapid Transit
Bus
Bus

Peak
Headway
30
60
60
60
15
10
30
10
30
30
30
60
60
30
30
60
60
60
60
30
15
15
60
60
30
30
30
15
30
30
30
60
60
60
15
10
12
15
15
15
30
15
15
10
12
0
12
60
60
15
60
60
30
10
30
15

Off-Peak
Headway
60
0
0
60
15
15
30
15
60
60
60
60
0
30
30
0
60
0
60
30
15
15
60
0
30
30
30
15
30
60
30
60
60
60
15
15
12
30
15
15
30
15
15
10
18
26
12
60
60
15
60
0
180
15
30
15

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

Rock Quarry
Rolesville Peak Express
SAS-Regency
Six Forks
Six Forks Outer
South Saunders
St. Albans
State
Triangle Commons Loop
Trinity
Tryon
TT 102 OB:Moore Sq-Garner
TT Circ Research Triangle EB
TT Green EB
TT Purple NB
Wake Med to RTP
Wake Tech Feeder
Wendell Zebulon Exp
WF to Raleigh CR
WF via FON
WF-EXP

Bus
Bus
Bus Rapid Transit
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus Rapid Transit
Bus
Bus
Commuter Rail Transit
Bus
Bus

60
60
10
15
30
60
15
15
30
30
30
60
30
30
15
10
30
60
30
60
60

60
0
15
15
30
60
15
15
60
30
30
0
60
0
0
15
30
0
180
60
0

Appendix 4. Bicycle and Pedestrian Projects
Background
The 2045 MTP does not specifically list the bicycle and pedestrian projects. The local jurisdictions and
counties have identified, and in many cases prioritized these projects and have coordinated their
interaction in the jurisdiction boundary areas through the DCHC MPO. As a result, the 2045 MTP defers
to those local governments.
Exempt Projects
All the bicycle and pedestrian projects are deemed exempt from the air quality conformity
determination according to Title 40, Code of Federal Regulations (CFR), PART 93.126. The most
important implication of this exemption is that the projects may proceed toward implementation in the
absence of a conforming transportation plan or Transportation Improvement Program (TIP).
Durham-Chapel Hill-Carrboro MPO Regional and Statewide Bicycle Routes
A major objective of the 2045 Long-Range Transportation Plan is to identify regional bicycle routes in the
Durham-Chapel Hill-Carrboro MPO region. Regional bicycle routes have several characteristics, as
follows:




Provide links between major destinations and between urban centers.
Facilitate primarily utilitarian bicycle trips, though the routes can also serve recreational cycling.
Serve as a backbone to a finer grained system of local bicycle routes in each jurisdiction.

The regional bicycle route map identifies a variety of corridors in need of improved bicycle facilities. The
map primarily identifies on-road routes, but off-road routes are also identified. The regional routes will
be evaluated from time-to-time, including future updates of the long-range transportation plan.
DCHC MPO Regional Routes
In planning the regional bicycle routes, twelve specific zones of connections were targeted. The
following listing shows the identified regional routes within each zone of connection:
Connections between Carrboro and Chapel Hill






Homestead Road
Homestead Road / Weaver Dairy Road
Morgan Creek Trail (off-road) / Columbia Street
Bolin Creek Trail (off-road)
The Campus to Campus Connector (on and off-road connecting UNC-CH main campus to
Carolina North)

Connections between Carrboro-Chapel Hill and Hillsborough



Columbia Street / NC 86
Old NC 86/Churton Street between Hillsborough Rd. (Carrboro) and Orange Grove Rd. (Hillsborough)

Connections between Carrboro-Chapel Hill and Chatham County



Smith Level Road / US 15-501
US 15-501
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NCDOT Mountains-to-Sea Bicycle Route (see description below)

Connections between Hillsborough and Chatham County


Orange Grove Road / Dodson’s Crossroads Road

Connections between Durham and Chatham County



Roxboro Road / Hope Valley Road / NC 751
American Tobacco Trail (off-road)

Connections between Durham and Hillsborough



Morreene Road / Neal Road / Bennett Memorial Road / Old NC 10 / NC 86
Cornwallis Road / Erwin Road / NC 751 / Old NC 10 / NC 86

Connections between Durham and Carrboro-Chapel Hill





Cornwallis Road / Erwin Road
Pickett Road / Erwin Road
University Drive / Old Durham-Chapel Hill Road
Old Durham-Chapel Hill Road / Farrington Road / Ephesus Church Road

Connections between Carrboro-Chapel Hill and Research Triangle Park






NC 54
NC 54 / Barbee Chapel Road / Farrington Road / Stage Coach Road / NC 751 / Massey Chapel
Road / Barbee Road / NC 54
NC 54 / Barbee Chapel Road / Farrington Road / Stage Coach Road / NC 751 / Fayetteville Road /
Scott King Road / Grandale Road / Sedwick Road
NC 54 / Barbee Chapel Road / Farrington Road / Stage Coach Road / NC 751 /O’Kelly Chapel Road
NC 54 / Hope Valley Road / Woodcroft Parkway / Carpenter Fletcher Road

Connections between Durham and Research Triangle Park





Martin Luther King Jr. Parkway / Cornwallis Road
American Tobacco Trail / Cornwallis Road / Miami Boulevard / Davis Drive
Cornwallis Road / Alston Avenue
Northeast Creek Parkway / Briggs Avenue

Connections between Treyburn-North Durham and Durham




Northern Durham Parkway / Miami Boulevard
North-South Greenway (off-road) / Milton Road / Tom Wilkinson Road / US 501
Midland Terrace / Lynn Road / Miami Boulevard

Connections between Treyburn-North Durham and Hillsborough


Northern Durham Parkway / Mason Road / St. Mary’s Road

Connections between Research Triangle Park and Briar Creek area (Wake County)



Chin Page Road
T.W. Alexander Drive
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DCHC MPO Statewide Routes
In addition to the regional bicycle routes, two statewide bicycle routes are identified in the DurhamChapel Hill-Carrboro MPO region:


NCDOT Mountains-to-Sea Bicycle Route in Orange and Chatham counties (uses Old Greensboro
Highway, Jones Ferry Road, Greensboro Street, Smith Level Road, Culbreth Road, Mount Carmel
Church Road, and Farrington Road)



East Coast Greenway in Durham and Chatham counties (uses the American Tobacco Trail, the
Downtown Trail, and a portion of the North-South Greenway Trail).
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Appendix 5. Resources on Autonomous and Connected Vehicles
This appendix contains a list of resources on autonomous and connected vehicles. As the two MPOs
launch the update of the Triangle Intelligent Transportation Systems (ITS) study, understanding the
potential roles, market penetration rates and impacts of different types of autonomous and connected
vehicles will be important considerations.
Because knowledge about autonomous and connected vehicles is evolving rapidly, this list highlights
web sites that can be expected to update information as it becomes available.
Resources from the American Planning Association:
https://planning.org/resources/av/
Resources from the Victoria Transport Policy Institute:
https://www.vtpi.org/avip.pdf
Resources from The National Highway Transportation Safety Administration:
https://www.nhtsa.gov/technology-innovation/automatedvehicles?gclid=Cj0KCQiAq6_UBRCEARIsAHyrgUznn6kDDqWnwQdxFBX1gelZRFY9T0lPQz5U9wj4S0Gy4rVi
KOVeW2gaAuvgEALw_wcB
https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety
Resources from the Transportation Research Board:
http://www.trb.org/AHB30/AHB30.aspx

Resources from the US Department of Transportation:
https://www.its.dot.gov/pilots/index.htm
Links to Other Sources:
http://library.rpa.org/pdf/RPA-New-Mobility-Autonomous-Vehicles-and-the-Region.pdf
https://www.caranddriver.com/features/autonomous-addressing-the-totality-of-the-driverless-carfeature
https://www.envirostructure.com/category/transportation/autonomous-vehicles/
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Appendix 12. Environmental Justice Maps and Critical Environmental
Resource Maps
This appendix contains maps illustrating the results of analyzing environmental justice criteria and
inventory8ing critical environmental resources.
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The Capital Area MPO assumes no responsibility for errors arising from the misuse of this map.

0

Biodiversity and Wildlife Habitat
2045 MTP and CTP

±

Miles
10

Relative Conservation Value Conservation Tax Credit Properties
9-10 (Maximum)
8

0

MPO Boundaries
Major Roads

Managed Areas

7
6

5

Railroads
Counties

CTP Highway Projects

5

Modernization/Superstreet

2-4

Widening

1 (Moderate)

New Location
Expressway; Freeway

Map prepared by Capital Area MPO GIS staff
on January 10, 2018.
Information depicted hereon is for reference
purposes only and is compiled from the best
available sources. The Capital Area MPO
assumes no responsibility for errors arising
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Chapter 1 –Introduction
regional service center, it is clear that
Clayton is a growing community. With
the growth in population comes changes
in the needs for transportation, which
will begin to show significant impacts on
Clayton in the coming years. The
community will need an integrated
multimodal transportation system to
support its vision for the future. As
people seek ways to enjoy more of their
communities and travel more efficiently,
it is valuable to consider the bicycle as
an important component in meeting
those needs.

Vision Statement
Located off of US 70 near I-40 and I-95,
Clayton is the second largest town in
Johnston County. The downtown of
Clayton is a thriving area, with a variety
of businesses and restaurants. The
adopted goals for the Town of Clayton
include being “the safest, healthiest town
in the Triangle area”as well as “a place
for family fun
and leisure.”
Clayton Goals
Both of these
2000-2010
goals address
the desire of the
community’s
Safest, Healthiest Town
leadership to
in Triangle Area
improve the
town’s quality
Downtown: The
of life, including
Community Hub
in the area of
bicycle
transportation.
Regional Service Center
A Place for Family Fun
and Leisure
Business Community:
Diverse and Profitable
Value for Taxes and
Public Fees

This bicycle plan balances several
responsibilities. It identifies the specific
needs in the community, a vision for the
future, the investment opportunities and
financial realities, and a disciplined
investment strategy.
The Town of Clayton’s vision for a
Comprehensive Bicycle Plan includes
providing its citizens with safe,
convenient, and more complete bicycle
travel facilities within
Vision
the community. This
project is intended to
This project is intended
create bike friendly
to create bike friendly
environments,
environments, evaluate
evaluate current
current biking trends,
biking trends, develop
develop a viable bike
a viable bike
transportation system,
transportation system,
enhance the safety and
enhance the safety and
health of users, and
health of users, and
promote livability.
promote livability.

Yet bicycle
access, mobility,
and safety
continue to be
compromised by
manufactured
barriers such as
the North
Carolina
Railroad, US 70
corridors, and
the focus on
moving cars.

As the community leadership works to
establish a diverse and profitable
business community and make Clayton a
1
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History

§ It represents the “livability”of a
place. Being able to reach a
destination via bicycle gives
people another alternative for
choosing a travel mode. It
combines the functionality of
actually getting there with the
benefits of exercise and
recreation. In places where
residents are regularly seen
outside walking or bicycling,
visitors feel a sense of community
and safety there. A town with
great “livability”constantly
attracts new residents and
businesses.

Benefits of Bicycling
Today, bicycling as a primary means of
transportation is widely popular in
densely populated cities around the
world. Sometimes commuters find
cycling more efficient, affordable, and
convenient than traveling by automobile
on congested urban streets. Although
most people choose to travel by cars and
trucks in the United States, bicycling is
still the first — and sometimes the only
— choice for some people.
Bicycling is recognized to be an
appealing alternative to traveling by car
because of the benefits it offers,
including:

§ The economics of bicycling make
sense. According to a study by
the Boston Foundation, in 2003,
typical American households
spent an average of $7,125 on
transportation costs, including
insurance, repair, maintenance,
fuel costs, taxes, and other fees —
a significant annual investment.
The average cyclist spends only
$120 per year on bicycle costs.
Choosing to ride a bicycle versus
the bus or personal automobile
could save one person thousands
of dollars in a single year.

§ It is environmentally-friendly.
Cyclists power the machines
themselves and do not use fossil
fuels. Since bicycles do not
release polluting emissions into
the air and run on gears versus
engine power, both air and noise
qualities are improved.
§ Bicycling promotes good health
practices. The United States
Surgeon General advises
Americans to get 30-60 minutes
of exercise 4 to 6 times each
week. Bicycling is a low-impact
way to exercise and can improve
a person’s health by lowering
blood pressure, strengthening
muscles, lowering stress levels,
increasing the size, strength, and
efficiency of the heart and
cardiovascular system, burning
fat, and increasing metabolism.

§ Bicyclists can generally avoid
traffic congestion. Since a
bicycle only takes up about a
quarter of the physical space that
the average car does, cyclists can
maneuver more easily through
traffic in urban areas. Often,
cyclists can use dedicated bicycle
lanes or greenways, which allow
for an even more efficient trip.
2
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§ It is easy. According to a 1995
National Personal Transportation
Survey, analysts found that
approximately 40 percent of all
trips made are less than 2 miles in
distance from origin to
destination. Most bicyclists can
make that level of trip in
approximately ten minutes.

where the Town of Clayton hopes to go
with their bicycle planning efforts.
One of the top priority projects for the
2002 to 2004 Work Plan for the Town of
Clayton specifically identified the
development of a mountain biking trail.
This measurable goal was successfully
realized when the 6-mile bicycle path
connecting to Legend Park was designed
and constructed under the supervision of
the Clayton Parks and Recreation
Department. This is really only one step
of many that have been taken to make
Clayton the kind of community where
people feel comfortable riding bikes and
encourage others to join them on
bikeway facilities.

The Bicycle’
s Role in
Clayton: Plans, Projects,
Involved Agencies, and
Citizen Initiatives
Incorporated in 1869 but first settled
around 1770, the Town of Clayton has
always revolved around transportation.
The community served as a depot for the
North Carolina Railroad, and fostered a
transportation network to support its
tobacco, cotton, and lumber industries.
Clayton is now located near two
interstate highways and is the fastest
growing town in Johnston County.

In addition to the Clayton Parks and
Recreation and Planning Departments’
involvement in promoting biking
through the development of trails,
citizens have been involved in Clayton’s
bike development as well. The Triangle
Off-Road Cyclists (TORC) was
instrumental in designing and building
multi-use trails in the town’s Legend
Park. This group has expressed interest
in helping the Town develop programs
to increase the cycling and passive
recreational opportunities in Clayton.

The Town of Clayton has conducted a
variety of efforts that all take bicycle
planning into consideration. Clayton
recently updated their Comprehensive
Parks and Recreation Master Plan which
proposes additions to the mountain bike
trail and greenway system in the town.
The Town of Clayton is also in the
process of updating its long-range
transportation plan in collaboration with
NCDOT. In addition, the Clayton
Strategic Growth Plan performed in
2000 outlines strategies to enhance and
expand the town’s open spaces and to
provide improved services for its
citizens. These plans set a precedent for

Current Trends and
Initiatives
Bicycle education programs have been
in place in Clayton for several years
now. Since 1996, bicycle safety
programs have included classroom and
road training. For completing the
program, children were given helmets,
which reinforced the message that safety
3
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is critical to being a responsible
bicyclist.

education, enforcement, and
encouragement measures in Clayton.

Local corporate sponsors have validated
the importance of this program by
lending support, including Bayer and
Caterpillar of Clayton. The Clayton
Police Department has worked with the
Parks and Recreation Department to
reach children with this program during
the summer.

When asked where they would most like
to see safety improved for bicyclists, the
committee frequently mentioned
Covered Bridge Road, US 70, and the
downtown area (including specific
facilities such as Main Street and Front
Street). The two most important
education initiatives expressed by the
committee were those of bike safety
(through schools, forums, etc.) and
sharing the road. Members of the
committee felt that the support of
greenways and parks is an important
encouragement initiative.

Community Support
When the town applied to the North
Carolina Department of Transportation’s
Bicycle Planning Grant, letters of
support from the community were
included with the grant application. The
Town of Clayton Planning Board,
Clayton Recreation Advisory
Committee, the Clayton Chamber of
Commerce, the Town Council, and the
Upper Coastal Plain Area Rural
Planning Organization all adopted
resolutions in support of the Town’s
efforts to provide safe, convenient, and
more complete bicycle travel facilities
within the community. Many people
have been committed to making Clayton
a community where bicyclists feel safe
and can be active.

Demonstrations of the economic and
environmental benefits of bicycling,
advertisement of the bicycle planning
results, and reiteration of proper bicycle
safety practices were also considered
desirable encouragement practices. The
law that the advisory committee felt
most needed enhanced enforcement is
that of wearing a helmet. Riding with
traffic and speed enforcement in general
and around schools were two additional
enforcement measures mentioned
frequently by committee members.
Survey results from the long-range
transportation plan update were also
considered for this study. The Town of
Clayton/Western Johnston County
Transportation Goals and Objectives
Survey was conducted by the Town of
Clayton and NCDOT in order to obtain
information about all modes of travel.
There were many bicycle-oriented
comments received from this survey, of
which the most frequent are listed here:

Goals and Objectives
Through regular meetings with an
advisory committee and a charrette
process, the public expressed their
interests in the bicycle plan’s goals and
objectives. The advisory committee
participated in a “King or Queen”survey
that addressed the desires of the
committee to improve engineering,

4
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§ Traffic volume

§ Improved crossings of and
facilities on US 70

Survey respondents were also asked to
rate bicycling conditions in Clayton. Out
of all participants, only one felt that
bicycling conditions in Clayton are
good. Over half of respondents
considered conditions to be fair, while
almost 45% felt that conditions were
poor, as shown in Figure 1.1. This
indicates that measures should be
implemented in an attempt to make the
bicycling environment more suitable for
users.

§ Provide bicycle facilities and
enforce speed limits around
schools
§ Widen shoulders or outside lanes
and incorporate bicycle lanes
§ Provide bicycle and pedestrian
connections between
neighborhoods
§ Get through traffic out of
downtown to make it more
bicycle-friendly

Figure 1.1 Bicycling Conditions in
Clayton Survey Response

In addition to these tools, the Clayton
Bicycle Planning Survey was conducted
in conjunction with this plan. Using this
survey, participants indicated their
bicycling preferences and tendencies.
64% of the respondents considered
themselves advanced riders, while the
rest considered themselves basic riders.
This statistic is not representative of the
true makeup of the bicycle population;
rather, it reflects the types of individuals
attending meetings and participating in
the planning process.

Bicycling Conditions in Clayton
Good
4%

Poor
44%
Fair
52%

The survey participants identified
concerns with several bicycle-related
issues, with the most frequently
mentioned including:

This plan will seek to address these
issues through its recommendations and
implementation strategies.

§ Roads too narrow to
accommodate both cars and
bicycles

In order to make Clayton’s bicycle
system more user-friendly, the concerns
presented in these surveys were taken
into consideration to develop a set of
short- and long-range goals.

§ Cars ignoring or crowding
bicycles along the roadside
§ Cars turning or stopping in front
of bicycles
5
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§ Encourage the design, finance,
and construction of transportation
facilities that provide safe, secure,
and efficient linkages for
bicyclists throughout the Town

Short-Range:
§ Increase the number of people
who regularly bicycle
§ Organize periodic events that
encourage new riders and
promote safety

§ Provide safe and efficient bicycle
connectivity between
neighborhoods, businesses, and
recreation areas

§ Pursue funds to construct high
priority facilities

§ Encourage safe riding practices
on roads and trails

Long-Range:
§ Increase public awareness of
bicycling as a viable mode of
travel

§ Promote the development of
seamless transitions for all bicycle
facilities crossing over the town
limits

§ Promote rights and
responsibilities of bicyclists,
pedestrians and motorists in a
shared transportation network
while improving safety and
enforcement

Scope and Purpose of Plan
Scope
The Clayton Comprehensive Bicycle
Plan does not exist in a vacuum. As a
result, significant consideration was
given to several influential factors.

§ Ensure bicycle accommodations
are considered in the Plan in a
balanced approach with education
and enforcement programs

The plan focuses on both on-road and
off-road facilities within the study area
— the extra-territorial jurisdiction limits
of Clayton.

§ Provide solutions for safe
crossing opportunities of major
natural and manufactured barriers,
in particular US 70

As mentioned previously, this plan
addresses several issues. It considers the
plans already developed that would
impact bicycling in the community, the
expectations of current members of the
community along with federal and state
regulations, and financial constraints and
opportunities. It is intended to serve as a
master plan for investments of local,
state, and federal monies.

§ Create additional physical activity
opportunities in Clayton,
increasing physical and mental
wellness, as well as improving air
quality
§ Provide improved opportunity
and access for bicycling to all
residents
6
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Purpose

to serve as a tool, guiding the future
success of implementing the Town of
Clayton’s bicycle facilities.

The purpose of this planning effort is to
increase bicycling trips, improve bicycle
access and transportation options, assess
current conditions, initiatives, and
opportunities in the area, and understand
and meet the needs of the public.

This plan includes descriptions of the
development of several key plan
components. These components, critical
to making a plan successful in terms of
being able to be implemented, are
addressed within the following chapters:

To do this, the plan looked at bicycling
trip characteristics, transportation
priorities, safety considerations barriers
to bicycling, and the needs of special
populations. This plan identifies longand short-range project and program
priorities by integrating the plan with
other state, regional and local planning
initiatives, implementing existing local,
state, and federal policies and guidelines,
identifying high-priority transportation
improvement projects, and enhancing
the interface with other transportation
modes.

§ Evaluating Current Conditions
and Existing Plans, Programs, and
Policies
§ Developing Bicycle System Plan,
Facility Standards and Guidelines,
and Ancillary Facilities and
Programs
§ Project Development,
Recommendations, and
Implementation Plan

The plan provides standards and
guidelines for the development for
bicycle facilities and outlines strategies
for raising community awareness of
bicycle needs and issues. In addition, the
comprehensive bicycle plan includes an
action plan that identifies tasks and
involves state, regional, and local
agencies, elected officials, advocacy
groups, and public/private partnerships.
It includes implementation strategies,
including recommendations for projects,
policies, funding, staffing/committees,
local ordinances, and program
initiatives.
The vision of a connected, financially
feasible bicycle plan for Clayton can
become a reality. This Clayton
Comprehensive Bicycle Plan is intended
7
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Chapter 2 –Existing Conditions
this process is utilized to determine the
most appropriate and cost-effective
facility types for the recommended
bicycle routes.

With its gently rolling hills, proximity to
many rivers and streams, and situation as
a bedroom community to the Triangle
area on the busy US 70 corridor, Clayton
is a very desirable area for bicycle travel.
This chapter will outline the existing
conditions for bicycling in and around
Clayton, the existing statutes and
ordinances, the current and planned
bicycle programs and initiatives, and
major barriers to bicycle travel.

Bicycle Statutes and
Ordinances
There are currently no bicycle or
pedestrian in existence for the Town of
Clayton. However, there is an existing
greenway plan embodied in the
recreation and parks master plan that
provides suggested standard facilities.
The Clayton street design guidelines are
outlined in the Town’s Unified
Development Code. Major and minor
thoroughfares, collector streets,
residential collector streets, commercial
streets, frontage roads, residential
streets, and alleys are all defined.
Roadway and right-of-way widths have
been stipulated in the ordinances and are
shown in Table 2.1.

Existing Bicycle Facilities
At this time, there are no designated onroad bicycle facilities in Clayton.
Legend Park boasts an 8-mile long
mountain bike trail. While this facility is
ideal for those individuals who enjoy
riding on a natural trail, it is not an
option for road bikes and is not a
connected part of the transportation
network due to its lack of additional
connections.

These widths are also accompanied by a
set of cross-sections depicting the
various street types. Each cross-section
depicts a standard sidewalk width;
however, none of the cross-sections
make special provisions for bicycles.
Section 72.01 of the code prohibits
bicycles riding on all public sidewalks.
It is recommended that this policy be
revised to allow bicycles on sidewalks in
certain areas or along high traffic roads
where they may not feel comfortable
riding with traffic.

As a part of the bicycle planning
process, an extensive data collection
effort was undertaken in Clayton. Once
an inventory of existing information had
been assessed, the data collection effort
identified a core network of
interconnected roads. Information such
as the number of lanes, presence of
sidewalks, curb of gutter, and shoulder
were then obtained through a field
review. If a shoulder was identified, the
type (such as paved or grass) and the
width were also determined. This
information is shown in Figure 2.1.
Ultimately, the data collected through
1
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Figure 2.1 - Existing Conditions
Clayton ETJ
County Boundary
Bodies of Water
Railroads
Bridges

Sidewalk One Side

Combination Curb/Gutter and Grass

Sidewalk Both Sides

Curb and Gutter

1 Foot Paved Shoulder
2 Foot Paved Shoulder

Grass Shoulder
Two Lanes with Left Turn Lane

Two Lanes
Two Lanes with Planted Median
Four Lanes with Two Way Left Turn Lane
0 0.1250.25

0.5

0.75

1
Miles

Table 2.1 Street and Right-of-Way
Widths
Street Widths
(B/C to B/C)
(feet)

Street Type
Major Thoroughfare
Minor Thoroughfare
Collector Street
Residential Collector Street
Commercial Street
Frontage Road
Residential Street
Alley

41-77
35-45
41*
31*
41
27
27**
20

Minimum Rightof-Way Widths
(feet)
70-100
70-80
60
50
60
40
50
20

*May be reduced to 24 feet if no curb
and gutter is required to be used.
**May be reduced to 20 feet if no curb
and gutter is required to be used.

additional feet on each side, there would
be adequate room for striped bicycle
lanes on these types of facilities.
Without the presence of curb and gutter,
two ten-foot lanes are allowed. Three or
four feet on either side should be
considered to allow for wide lanes or
striped bicycle lanes. While striped
bicycle lanes or wide outside lanes are
not always the preferred option on every
road, these modified street section would
provide a viable option for on-street
bicycle accommodations.

Current Programs and
Initiatives
Clayton has some bicycle programs in
place that help to promote awareness in
the community. The police force
conducts bicycle rodeos at schools on a
by-request basis. In addition, the police
force has recently hired an expert from
the city of Chicago who will train
bicycle officers for Clayton.

These widths are also accompanied by a
set of cross-sections depicting the
various street types. Each cross-section
depicts a standard sidewalk width;
however, none of the cross-sections
make special provisions for bicycles.
Section 72.01 of the code prohibits
bicycles riding on all public sidewalks.
It is recommended that this policy be
revised to allow bicycles on sidewalks in
certain areas or along high traffic roads
where they may not feel comfortable
riding with traffic.

The Town of Clayton is also striving to
improve its bicycle facilities. The Town
is currently working with NCDOT to
determine an alignment for a section of
the Mountains to Sea Trail along the
Neuse River. This will ultimately
connect Clayton to a statewide route,
bringing new bicycle traffic to the area.

When examining the pavement widths
provided in the Unified Development
Code, it can be seen that for a two-lane
residential collector with eleven-foot
lanes and allowing one foot total for the
curb section, there is adequate room to
install two four-foot bike lanes. The
section provided for residential streets,
however, only allows for two 13-foot
lanes. If this section was widened two

Barriers for Bicycling in
Clayton
NC 42 at Little Creek
The NC 42 bridge crossing at Little
Creek is two lanes with a two-foot
shoulder on one side and a one-foot
shoulder on the other side. In addition to
3
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feet when it reaches a feasible
location.

this vehicle bridge, there is a separate
six-foot wide bridge to accommodate
pedestrian traffic. This bridge connects
with a sidewalk but appears to be in poor
condition, with pitted pavement and a
bent, overgrown fence. Bicycling
conditions in this area are poor, with
high speeds and narrow lanes posing a
danger on the road with multiple utility
poles crowding the narrow sidewalks.

§ NC 42 from the proposed greenway
back towards the elementary school
and on to Amelia Church Road
currently has 2 feet of shoulders on
each side. These shoulders should
be widened to four feet on each side
of the road. This will allow
bicyclists a refuge area that will be
especially helpful on the steep hill by
the West Clayton Elementary
School. A mid-block crossing
should be installed before reaching
the bridge to allow bicyclists on the
road an opportunity to cross onto the
multi-use path.

Recommendation:

§ If a new bridge cannot be built to
accommodate the proposed multi-use
path, the existing pedestrian bridge
should be rehabilitated with a new
fence and new pavement.
§ Little Creek is the proposed site for a
future greenway (10-foot multi-use
path) connection. As a result, it is
recommended that the section of NC
42 between the proposed greenway
and the downtown area be improved
to a 10-foot multi-use path. A multiuse path in this location would allow
bicyclists of all skill levels to stay off
of the narrow roadway while also
allowing beginner and intermediate
bicyclists an opportunity to connect
to the proposed greenway from the
downtown area. It may be difficult
to construct a 10-foot multi-use path
in this area due to constrained rightof-way. As a result, an 8-foot multiuse path may be more appropriate.
The path should be widened to 10

§ When NC 42 is widened,
accommodations should be made for
wide shoulders over the length of the
road and on the bridge. This would
give advanced riders an opportunity
to travel more comfortably on the
road.

US 70 Underpass at
Lombard Street/NC 42
As Lombard Street heads downtown and
meets with the US 70 bridge, the
sidewalk slopes steeply upwards until
reaching a flight of stairs that lead to
intersection level. The steep terrain
could make street level sidewalks tight,
especially with a verge. Under the
bridge, the sidewalk continues on the
4
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§ After the multi-use path ends at
Hamby Street, it is recommended
that Lombard Street be restriped to
include bike lanes. These lanes
should extend through the downtown
area and would allow bicyclists not
comfortable with riding in traffic a
dedicated space.

northwest side. The other side of the
underpass does not include sidewalks,
instead using the space for drainage
facilities.
The Lombard Street lanes are
approximately 13 to 14 feet wide leading
up to the bridge, a width that indicates
wide curb lanes but prohibits the
construction of bike lanes. After the
bridge, the downtown side of Lombard
Street widens to a cross-section suitable
for bike lanes.

Before

This is a key crossing of US 70 since
there is a grade separation at this
location.
Recommendation:
After

§ The existing sidewalk leading up to
the underpass should be removed
and the slope of the hill reworked to
provide room for a 10-foot multi-use
path and a 2-foot verge. The
sidewalk under the underpass is
currently wide enough to support this
and would simply need to be
resurfaced. Crosswalks would need
to be created to get across the US 70
exit ramps, with a refuge area in the
island. The creation of a multi-use
path here would not only
accommodate bicyclists but also
provide a more user-friendly facility
for pedestrians and create an ADAaccessible environment. The multiuse path should extend to Hamby
Street to keep bicycle traffic off-road
until all traffic has exited for US 70.
In addition, it should connect with
the recommended multi-use path
across Little Creek.

§ The section of Lombard Street/NC
42 without bike lanes should be
marked with “Share the Road”signs
to indicate that bicyclists may be
present in the vehicle lanes.

Amelia Church Road at Little
Creek
Amelia Church Road crosses Little
Creek with a box culvert and wide grass
shoulders on both sides. There is a
sidewalk on the west side of the road
starting by the apartment complex.
However, this facility ends before the
bridge and does not continue to US 70.
5
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either end of the bridge on the east side
of the roadway.
Recommendations:

Recommendations:
§ The wide grass shoulders on either
side of the bridge should be paved to
create three-foot shoulders. This
would give the cyclist a refuge area
on the bridge and should be extended
to the intersection with US 70 if
possible.

§ It is recommended that a 10-foot
multi-use path be constructed along
the east side of Shotwell Road from
the shopping center near US 70 to
Amelia Church Road. This path
would entail the use of a removable
bridge installed to the side of the
vehicle bridge across Shotwell. The
recommended multi-use path would
also connect with the proposed
greenway along Little Creek at this
point.

§ A removable bridge should be placed
next to the existing bridge to
accommodate a multi-use path. This
path will ultimately continue along
Amelia Church Road from Little
Creek to the future community
center and the Clayton Community
Park. In addition, there will be a
connection at this point to the
proposed Little Creek greenway.

§ “Share the Road”signs should be
posted along Shotwell Road to alert
drivers of the possible presence of
bicyclists on the roadway. This will
help more advanced riders who
prefer riding on the road rather than
on a multi-use path.

Shotwell Road at Little Creek
The bridge over Little Creek at Shotwell
Road is narrow, with approximately 26
feet total between the guard rails. Little
Creek itself is relatively narrow at this
point, measuring about 10 to 12 feet
wide. There is ample grass shoulder on
6
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US 70 Crossings

cleaning the “porkchop”area of
this road more frequently.

US 70 poses a major barrier for residents
of Clayton. The photo below shows an
intrepid bicyclist preparing to cross US
70 at Amelia Church Road/Robertson
Street. As shown in the photo, the
refuge area where the bicyclist is waiting
is filled with debris. If the bicyclist were
to wait in the queue with the
automobiles, it would be difficult to
clear the intersection in the time allotted.
This scenario is echoed at the crossing
with Shotwell Road and needs to be
addressed with the realignment with
Main Street, Champion Street, and
Boling Street.

o Pave the existing grass shoulders
on Robertson Street to create
bicycle lanes in each direction.
This will give the bicyclist a
dedicated space to cross when
coming to or from Amelia
Church Road. A bicycle detector
should be placed in the bicycle
lane on the southbound approach.
Also, sign the Amelia Church
and Robertson sections as bike
routes.
o Stripe crosswalks and install
push-button pedestrian crossing
signals with countdown clocks.
These are helpful for pedestrians
at the intersection and also for
bicyclists uncomfortable riding
with traffic.
§ US 70 at Shotwell Road
o We do not recommend a crossing
at this location. This intersection
appears to be the most dangerous
crossing for bicycles. The
bicyclist can utilize the proposed
Little Creek greenway to access
the Amelia Church intersection
from here.

Recommendations:
§ US 70 at Amelia Church Road
o Install a bicycle detector in the
“porkchop”of Amelia Church
Road. This will allow bicycles to
trigger the light when there are
not vehicles present. If the
current signal length is too short
for bicycles to cross comfortably,
the bicycle detector could trigger
a longer phase. Also, improve
maintenance of this road by

§ US 70 at Main Street/Champion
Street/Boling Street
o This intersection is currently
being improved with a
realignment project. When this
is completed, provisions such as
striped crosswalks, pushbutton
pedestrian signals and
7
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countdown clocks should be
implemented at the intersection.
o Champion Street should be
striped to include 4-foot bike
lanes on either side. A bicycle
detector should be placed in the
northbound bicycle lane at the
intersection. Main Street is wide
enough to support wide outside
lanes. Placement of a bicycle
detector should be explored on
this approach.

8
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Chapter 3 –Facility Opportunities and
Guidelines
commute to work or school. As a result,
an improved bicycle infrastructure
would be beneficial to people with
limited access to cars.

Chapter 3 seeks to build on the existing
conditions outlined in Chapter 2 by
identifying options for the future bicycle
system. This section discusses bicycle
opportunities and focus areas, facility
planning and design guidelines, and
ancillary facilities and projects.

This plan considers connections with
shopping areas, municipal buildings,
libraries, parks and community centers,
and schools— the major destinations in
and around Clayton. A map of these
locations is shown in Figure 3.2. The
development of a bicycle route system
heavily favors the connection of these
facilities so that the bicycle routes link
citizens and tourists with places they
want to ride.

Bicycle Focus Areas
A bicycle focus area is a location where
the addition of bicycling facilities and
amenities could potentially provide
benefits for the greatest number of users.
These types of areas can include those
underserved by automobiles or linking
major destination points.

Trip origins and destinations were
investigated as a part of the Clayton
Bicycle Planning Survey. Many of the
connections that respondents desired
included natural destination points such
as those shown in Figure 3.2.
Downtown Clayton, the town parks,
schools, and major neighborhoods and
subdivisions were all identified as areas
that survey respondents would like
connected by bicycle routes. A smaller
but significant number of participants
emphasized longer-distance cross-town
or out-of-town connections.

One objective of this plan is to fulfill the
needs of special segments of the
population that require bicycling for
more than just recreational activity.
Captive riders are those who have few
transportation options and often turn to
modes such as biking or walking for
utilitarian purposes. Using U.S. Census
2000 data, the percentage of households
owning one vehicle or no vehicle at all
was examined within Clayton’s
extraterritorial jurisdiction. This
information is shown in Figure 3.1. The
Census reports that in a representative
sample of Town residents, 10% of the
households had no vehicle available to
them, and just over 31% of the
households have access to only one
vehicle. Members of these households
in many cases must turn to other modes
of travel to complete errands and

Chapter 3 — Facility
Opportunities and Guidelines
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Figure 3.2 - Destinations and Attractions
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the existing section of Front Street with
NC 42. As this project is still in its
planning stages, no funding is allocated
for right-of-way or construction in the
TIP.

Bicycling Opportunities
Current and Planned
Roadway Projects
Currently, two hazard elimination
projects are under construction at
intersections in Clayton. Project W4409 recommends improvements along
US 70 between Shotwell Road and NC
42, while project W-4703
recommends improvements
along US 70 with the
realignment and other
intersection improvements
of Boling Street, Main
Street, John Street, and
Moore Street.

Bicycle Facility Design
Guidelines
With the exception of interstates and
freeways, all new and reconstructed
roadways in Clayton should be
designed to accommodate bicycles
in some manner. While each
roadway construction, paving, or
striping project must be appropriate
for the topography and land use of the
corridor, the guidelines in this section
should be utilized as a blueprint for
incorporating bicycle facilities in
roadway corridors.

Two other major
projects are scheduled to be
partially or fully funded in
the 2006-2012 TIP. Project
R-2552 is the Clayton
Bypass, which runs from I40 to US 70/US 70 Business
and is fully funded during
the 2012 planning period.
This facility will be a
freeway on new location
and as a result will not
accommodate bicycles.
There is also an NC 42
widening project (R-3825)
between US 70 and Buffaloe
Road. A portion of this facility
has already been completed, but the
remainder of the project is expected to
have funding in 2006, 2008 and beyond
the 2012 TIP planning schedule.

To develop recommended bicycle
design standards for the Clayton,
the Study Team reviewed several
existing documents. The review
included the AASHTO Guide for
the Development of Bicycle
Facilities,1 the North Carolina
Bicycle Facilities Planning and
Design Guidelines,2 and the
Manual on Uniform Traffic
Control Devices.3

1

American Association of State Highway and Transportation
Officials (AASHTO), AASHTO Guide for the Development
of Bicycle Facilities, Washington, DC, 1999.
2
North Carolina Department of Transportation (NCDOT),
North Carolina Bicycle Facilities Planning and Design
Guidelines, Raleigh, NC, 1994.
3
Federal Highway Adminstration (FHWA), Manual on
Uniform Traffic Control Devices, Washington, DC, 2003.

There is also a study currently underway
examining the extension of Front Street.
Ultimately, this extension will connect
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Existing Design Guideline
Documents

for signing, striping, markings, signals,
islands, and traffic work zone devices
(e.g., cones and barricades). It provides
information on what symbols may be
used on signs and when sign text can
vary from the signs provided. The color,
width, types, and applications of striping
are defined in detail. It also provides
dimensions and shapes of pavement
markings and pavement lettering.

The section below summarizes the three
main bicycle design guideline
documents that were reviewed for this
plan.

AASHTO Guide for the
Development of Bicycle
Facilities

North Carolina Bicycle
Facility Planning and
Design Guidelines

Referred to as the Bicycle Guide, this is
a federal document which sets forth the
current design practices accepted by
FHWA. This document discusses
planning, design, operations, and
maintenance issues associated with
bicycle facilities. With respect to design,
it addresses width dimensions, grades,
cross slopes, radii, acceleration rates,
deceleration rates and sight distances.
The Bicycle Guide is not intended to
establish strict standards. It provides
“sound guidelines that are valuable in
attaining good design sensitive to the
needs of both bicyclists and other
highway users”.4

Design standards and guidelines for
bicycle planning in North Carolina are
provided in this manual produced by the
NCDOT. This document seeks to clarify
specific aspects of standards that should
be used when designing bicycle
facilities.

Designing Roadways for
Bicyclists
It is important for roadway designers to
understand how roadway and traffic
characteristics affect bicyclists. Several
research studies have suggested factors
that influence bicyclist safety and
comfort when riding on a roadway
segment.5,6,7,8 These factors include:

FHWA Manual on Uniform
Traffic Control Devices
(MUTCD)
Unlike the AASHTO Bicycle Guide¸ the
MUTCD does constitute a standard.
Failure to comply with the MUTCD can
result in being denied federal funds and
opens up non-compliant jurisdictions to
additional liability in the event of a
crash. The MUTCD addresses standards

4

5

Landis, Bruce W., “The Bicycle Interaction Hazard Score:
A Theoretical Model.”Transportation Research Record
1438, Transportation Research Board, Washington, DC,
1994.
6
Sorton, Alex. “Bicycle Stress Level as a Tool to Evaluate
Urban and Suburban Bicycle Compatibility.”Transportation
Research Record 1438, TRB, Washington, DC, 1994.
7
Epperson, Bruce. “Evaluating Suitability of Roadways for
Bicycle Use: Toward a Cycling Level-of-Service Standard.”
Transportation Research Record 1438, TRB, Washington,
D.C. 1994.

AASHTO, p.2.
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§ Effective
width of the
roadway,
which
includes the
width of the
outside lane and paved
shoulder/bike lane space
§ Presence of a bike lane or paved
shoulder
§ Motor vehicle traffic volumes on
the roadway
§ Traffic from intersecting
roadways/driveways
§ Speed of the traffic on the
roadway
§ Percent heavy vehicles on the
roadway
§ On-street parking
§ Pavement surface condition

Both studies identified lateral
separation between bicyclists and
motor vehicles as one of the most
significant factors influencing bicyclist
comfort levels. The studies found that
bicyclists preferred having wider
pavement space to ride on. Further, both
studies found that most bicyclists prefer
having a shoulder or bike lane stripe
provided on roadway segments when
compared to the same pavement width
without a stripe. In addition, a third
study found that motorists give bicyclists
more lateral space when bike lanes are
striped. 11 These are particularly
important findings because bicycle lanes
and shoulders can be incorporated
during roadway design.
These studies provide the background
behind the recommendations to provide
bicycle lanes and paved shoulders as
preferred bicycle facilities in Clayton.

In the late 1990s, groundbreaking
research was performed to quantify the
influence of each of these factors on the
perceptions of bicyclists. One research
study had bicyclists rate the
characteristics of roadways in the field;9
another had cyclists rate roadway
segments from video clips. 10 The former
study resulted in the Bicycle Level of
Service Model, and the latter resulted in
the Bicycle Compatibility Index. All of
the factors listed above were found to
influence bicyclist comfort.

Guidelines for Specific
Facilities
This section describes the types of
bicycle facilities that should be
incorporated into roadway projects in the
Clayton.
Bicycle Lanes
A bike lane is a portion of the roadway
that has been designated by striping,
signing, and pavement markings for the
preferential or exclusive use of
bicyclists. Bike lanes are always located

8

Davis, Jeff. Bicycle Safety Evaluation. Auburn University,
1987.
9
Landis, Bruce W., et al. “Real-Time Human Perceptions:
Towards a Bicycle Level of Service,”Transportation
Research Record 1578, TRB, Washington, DC, 1996.
10
Harkey, D.L., et al. “Development of the Bicycle
Compatibility Index: A Level of Service Concept: Final
Report,”Report No. FHWA-RD-98-072, FHWA,
Washington, DC, August 1998.

11

Hunter, William W., et al. “A Comparative Analysis of
Bicycle Lanes Versus Wide Curb Lanes: Final Report,”
FHWA, FHWA-RD-99-034, December 1999.
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improve safety for motor vehicles,
prevent pavement damage to travel
lanes, and provide space for pedestrians.

on both sides of the road (except oneway streets), and carry bicyclists in the
same direction as adjacent motor vehicle
traffic. The minimum width for a bicycle
lane is 4 feet; 5- and 6-foot bike lanes
are typical for collector and thoroughfare
roads. Increasing the width of bike lanes
provides greater comfort for bicyclists.

While paved shoulders are generally
acceptable for roadway sections without
frequent intersections, on those where
intersections are frequent, appropriate
bike lane striping should be applied. 12

The AASHTO Bicycle Guide states,
“[Bike lanes may be provided] by
reducing the width of vehicular lanes or
prohibiting parking… ”(p. 8). The North
Carolina Bicycle
Planning and Design
Guidelines (adapted from
the AASHTO Bicycle
Guide), specifies widths
for bike lanes. This
graphic is provided on the
following page.

Wide Curb Lanes
Wide curb lanes (typically 14 feet wide)
have been used to provide extra space
for bicyclists. While wide curb
lanes are an effective way to
encourage motorists to give
cyclists adequate clearance
when passing, they are largely
unrecognized by casual cyclists
as bike facilities. As noted in
the research studies above,
having a striped bike lane greatly
improves cyclists’feelings of safety and
comfort. In communities like Clayton
that want to significantly increase the
number of people riding bicycles, it is
recommended that a program to create
striped bike lanes be adopted in areas
that may attract a large number of riders,
such as in the downtown area. However,
each roadway should be evaluated
individually to determine what treatment
is most appropriate for the surroundings
and conditions.

NCDOT recommends that bicycle lanes
be considered for a roadway based on
the demand, connectivity of origin and
destination points, surrounding land
uses, traffic and geometric conditions,
and presence of other route alternatives.
Paved Shoulders
Paved shoulder space improves the
safety and comfort of bicyclists. There is
no minimum width for paved shoulders;
however, a width of 4 feet is preferred.
Even wider shoulders provide greater
levels of bicyclist safety and comfort.
On many roadways, motor vehicle travel
lanes can be narrowed to provide more
shoulder space. According to the
AASHTO Bicycle Guide, “where 4-foot
widths cannot be achieved, any
additional shoulder width is better than
none at all.”Paved shoulders also

12

In addition, AASHTO’s Guide for Achieving Flexibility in
Highway Design (2004) states, “Paving part or all of the
shoulder… helps reduce crash rates… and helps to facilitate
use of the road by bicyclists. Shoulder paving also reduces
maintenance requirements… .Where a ‘full width’shoulder
cannot be achieved, the designer should strive to provide as
wide a shoulder as possible that meets functional
requirements”(p. 66).
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Figure 3.3 Typical bike lane cross sections on two-lane or multi-lane highways
(Source: North Carolina Bicycle Planning and Design Guidelines, 1994)
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minimum radii, stopping sight distance
requirements and other criteria just as
there are for roadways. High standards
should be observed when designing
these paths, especially considering that
there is typically little federal and state
money available for their maintenance.
Designers must comply with the
MUTCD and AASHTO Bicycle Guide
when designing these facilities.

Shared Roadways
Shared roadways are streets and roads
where bicyclists can be served by
sharing the travel lanes with motor
vehicles. Usually, these are streets with
low traffic volumes and/or low speeds,
which do not need special bicycle
accommodations in order to be bicyclefriendly.
Multi-Use Paths on Independent
Alignments

Though paths should be thought of as
roadways for geometric and operational
design purposes, they require much more
consideration of amenities than do
roadways. Shade and rest areas with
benches and water sources should be
designed along multi-use paths. Where
possible, vistas should be preserved.
Way finding signs (how far to the library
or the next rest area or directions to
restrooms) are important for nonmotorized users. These types of design
considerations can help make a multiuse path more attractive to potential
users.

Multi-use paths (or shared use trails) are
becoming quite popular, not only with
bicyclists, but with many non-motorized
transportation device users across the
country. They can provide a highquality bicycling experience in an
environment that is protected from
motor traffic because they are
constructed in their own corridor, often
within open-space area. Multi-use paths
can be paved and should be a minimum
of 10-feet wide. Their width may be
reduced to eight feet if there are physical
or right-of-way constraints. Additional
width should be considered for areas
with difficult terrain or heavy traffic.

Sidepaths/Wide Sidewalks
A sidepath is essentially a multi-use path
that is oriented alongside a road. The
AASHTO Bike Guide and North
Carolina Design Guidelines strongly
caution those contemplating a sidepath
(or wide sidewalk) facility to investigate
various elements of the roadway corridor
environment and right-of-way before
making a decision. AASHTO provides

Multi-use paths are, in effect, little roads
and should be designed as such. This
means there are clearance requirements,

Chapter 3 — Facility
Opportunities and Guidelines
9

direction as adjacent traffic. Finally, the
long-term strategy on these roadways
should be to widen the road or narrow
the lanes to provide additional space for
bicyclists in on-road bike lanes or
shoulders.

nine cautions/criteria for designing
sidepaths. 13
In addition to the AASHTO cautions,
research from the US and abroad
confirm that bicycle/ motor vehicle crash
rates are higher for bicyclists riding on a
sidepath than on a roadway.14,15,16,17,18
Consequently, designers are advised to
be very careful when choosing to design
sidepaths.

One recently completed research study
suggests that there may be ways to
mitigate some of the safety risks
associated with sidepaths. 19 This
research effort found that crashes occur
less often when the speed of the trail
user is reduced. This means some sort of
“traffic calming”treatment
for the trail may be
appropriate at intersections.
At signalized intersections, it
is best to treat the path
roadway crossings as
crosswalks, bringing the
pathway close to the adjacent
roadway so its signals can be
incorporated into the overall
signalization plan. Additional
treatments to the typical
pedestrian heads may be
desirable at these
intersections. The most significant of
these supplemental treatments is the
blank-out sign. NO RIGHT ON RED or
YIELD TO PEDS IN CROSSWALK
signage may increase motorist awareness
of individuals riding (or walking) in the
crosswalks.

There are some high-volume, high-speed
roadways where sidepaths are the only
bicycle facility that can be
provided without very costly
changes to the roadway
corridor. In these cases, a
sidepath may be the preferred
alternative. This decision
must consider the magnitude
of intersecting driveway and
roadway conflicts. If
possible, sidepaths should be
provided on both sides of the
roadway to encourage
bicyclists to ride in the same

13

AASHTO, pp. 34-35.
Kaplan, J. “Characteristics of the Regular Adult Bicycle
User.”FHWA, U.S. Department of Transportation, 1975.
15
Moritz, W. “Adult Bicyclists in the United States Characteristics and Riding Experience in 1996.”
Transportation Research Record 1636, TRB, Washington,
DC, 1998
16
Wachtel, A. and D. Lewiston. “Risk Factors for BicycleMotor Vehicle Collisions at Intersections.”ITE Journal,
September, 1994.
17
Räsänen, M. “How to decrease the number of bicycle
accidents? A research based on accidents studied by road
accident investigation teams and planning guides of four
cities.”Finnish Motor Insurer’s Centre, Traffic Safety
Committee of Insurance Companies. VALT. Finland, 1995.
18
Summala, H., E. Pasanen, M. Räsänen, and J. Sievänen, J.
“Bicycle Accidents and Drivers’Visual Search at Left and
Right Turns.”Accident Analysis and Prevention. Elsevier
Science Ltd., 1996/03, 28(2), pp.147-53, 1996.
14

At unsignalized intersections it is best to
move the sidepath out of the area of the

19

Petritsch, Landis, Huang, Challa. “Sidepath Safety Model Bicycle Sidepath Design Factors Affecting Crash Rates,”
submitted to TRB for publication, July 2005.
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BIKE ROUTE signing (MUTCD D11-1
sign with D1-1b subplate) is another
treatment which can be implemented to
improve conditions for
bicyclists. BIKE
ROUTE signs help
guide bicyclists to
preferred routes –roads
with lower motor
vehicle traffic speeds,
fewer trucks, or lower
volumes. Typically they are
supplemented with destination and
distance signing.

side street intersection with the adjacent
roadway. This allows motorists to deal
with one intersection at a time.
Additionally, bicyclists are only required
to scan in two directions.
Signed Bicycle Routes
Signed routes will be an integral part of
the bicycling network in Clayton. These
facilities are an inexpensive way to
guide riders to more bicycle-friendly
roads. They can be used with any of the
facilities listed above, including roads
with bicycle lanes, shared roadways, and
shared use paths. The traffic and
geometry of a road are important
considerations when determining the
location of a signed route. In addition,
the functionality of the route for the
purpose it was intended (e.g. scenic
route or utilitarian connector) is a
necessary component in the decisionmaking process.

Special signs should be designed to
guide bicyclists along the recommended
Town Center Route. These signs should
incorporate their own colors and logo so
that they can be recognized easily and
help advertise the route to potential
bicyclists.
Other Bicycle Facilities and Amenities

SHARE THE ROAD
signs (MUTCD W11-1
warning sign with W281 subplate) can be used
to alert drivers to the
presence of bicyclists.
They are typically
considered when one or
more of the following
criteria are met:

The North Carolina Bicycle Facility
Planning and Design Guidelines also
provide design considerations and
recommendations for other types of
ancillary bicycle facilities and amenities.
These items, such as bike racks, bikes on
buses, and bike-friendly drainage grates
and railroad crossings help to complete
the bicycle system by eliminating
barriers and providing security. In
addition, the guidelines also discuss the
maintenance of bicycle facilities, which
is essential for the continued safe travel
of bicyclists. Ancillary bicycle facilities
and amenities are discussed in a
subsequent section.

§ Safety problems exist and the
roadway cannot be improved with
bicycle lanes
§ Bicycling volumes are high
§ A conflict or obvious courtesy
problem exists between motor
vehicle and bicycle traffic sharing
the road

Chapter 3 — Facility
Opportunities and Guidelines
11

Recommended Changes to
Clayton Development Codes

Recommendations for
Incorporating Bicycle
Facilities

Land development and redevelopment
projects are excellent opportunities to
improve conditions for bicycling in
Clayton. The Town can ensure that
bicycle facilities are provided as a part
of development projects by updating its
zoning and subdivision codes. This plan
recommends several revisions to the
Clayton municipal code.

When feasible, all new collector and
thoroughfare roadways in Clayton
should include bicycle lanes when they
are constructed. New construction is the
easiest and most cost-effective
opportunity to include bicycle facilities
because they can be integrated as a part
of a larger roadway project.

§ 153.41: Streets

When collector and throughfare
roadways are resurfaced or
reconstructed, the Town of Clayton
should evaluate the roadway crosssections to identify opportunities for
bicycle facilities. This evaluation should
consider how much motor vehicle travel
lane width can be re-allocated and used
for bike lanes or shoulders, given the
lane configuration, traffic volumes, and
traffic composition of the roadway. Two
types of modifications should be
considered to provide additional
pavement width for bicycling: striping
narrower lanes and/or removing travel
lanes on roads with excess capacity.
Reconfiguring a roadway during a
reconstruction project is also more costeffective than adding shoulders or
restriping lanes as an independent
retrofit project.

§ Require bicycle lanes or wide
outside shoulders to be provided
on all roadways classified as
thoroughfares
§ Require bicycle lanes to be
provided on all roadways
classified as collectors
§ 153.46: Public Facilities
§ Add bicycle lanes to public
recreation and open space areas in
which developer/subdivider must
dedicate land or payment-in-lieu
of dedication with similar
suitability criteria
§ 153.59: Required Improvements
§ Require sidewalks to be provided
on both sides of all thoroughfare
and collector streets (this reduces
the need for pedestrians to make
unnecessary street crossings and
provides greater opportunity for
bicyclists who choose to use the
sidewalk to ride in the same
direction as traffic)

Neighborhood streets and rural roadways
with low traffic volumes may be suitable
for bicycling as shared roadways (i.e.,
special bicycle facilities are not needed).
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§ Nonresidential uses with an offstreet parking requirement greater
than 40 spaces should provide
bicycle parking spaces equal to
5% of the total number of spaces
required up to 50 spaces.

§ 153, Appendix C: Street
Specifications
§ Revise typical thoroughfare rightof-way specifications by
replacing note requiring 8’
sidewalks for shared bicycle and
pedestrian facility with 4’bicycle
lane or wide outside shoulder in
each direction as part of the
roadway cross-section (design
should encourage construction of
bike lanes on appropriate streets
and discourage bicycle use on
shared use path)
§ Revise typical collector street
right-of-way specifications by
replacing note requiring 8’
sidewalks for shared bicycle and
pedestrian facility with 4’bicycle
lane in each direction as part of
the roadway cross-section
§ Provide note that if bike lanes not
feasible, design should include
10’shared/multiuse path with
maximum separation for the
travel lanes

Conversion of Motorized Spaces to
Bicycle Parking:
§ During the site plan approval
process, the development review
approval board may allow a new
or pre-existing development to
convert up to 5% of its motorized
vehicle spaces to additional
bicycle parking, as long as the
spaces are conveniently located
near a building entrance.
Converted parking spaces should
yield at least six bicycle parking
spaces per motorized vehicle
space.
Sample Cross-Sections
A set of sample cross-sections has been
developed to reflect road treatments for
specific bicycle recommendations. These
cross-sections can be adapted to
correspond to different road conditions
and attributes as necessary. Figure 3.4
corresponds to a cross-section with
striped bike lanes. Figure 3.5
corresponds to a cross-section with
striped bike lanes and parking.
Figure 3.6 denotes a cross-section that
has used differential striping to obtain
wide outside lanes. Figure 3.7 shows a
cross-section containing a multi-use path
on one side of the road.

§ 155.065: Off-Street Parking
Add minimum bicycle parking space
requirements for different types of
office, institutional, and commercial land
uses.
Minimum Required Bicycle Parking:
§ Nonresidential uses with an offstreet parking requirement for
motorized vehicles of at least 15
spaces and not more than 40
spaces should provide a minimum
of two bicycle parking spaces.
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Figure 3.4 Striped Bike Lanes Cross-Section

Figure 3.5 Striped Bike Lanes and Parking Cross-Section
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Figure 3.6 Wide Outside Lanes Cross-Section

Figure 3.7 Multi-Use Path Cross-Section
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They often believe the signals are nonresponsive and consequently run red
lights. However, most traffic signal
loops designed for motorists can detect
cyclists if the cyclists know where to
place their bicycle. One effective way to
address this problem is to
mark the location on the
pavement where a cyclist
would have to stop the bike
to be detected by a traffic
signal. The sign pictured
here and the symbol it shows
have been tested for cyclist
understanding and are being
considered for future updates
to MUTCD. To implement
them before they are
included in the MUTCD would require a
request to experiment be filed with
FHWA.

Roadway Intersections
Intersections should be designed with a
balanced level of accommodation for all
modes, including pedestrians, bicyclists,
motor vehicle traffic, and public transit.
Narrow intersections decrease crossing
distances for all users, including
bicyclists. Narrower intersections can
have a shorter traffic signal cycle length
than wide intersections (when the
intersection is signalized) and are safer
for pedestrians and bicyclists in general.
Special care must be given to bike lane
design at intersections. Since
intersections represent significant
conflict points for bicyclists, appropriate
striping, marking, and
signing is critical to
help ensure the proper
behavior of cyclists
and motorists.

Specific signal loops for bike lanes (or
shared use paths) can also serve to
improve cycling conditions. A typical
treatment is a quadrapole loop with
overall dimensions of 2 feet by 20 feet.

When designing
bike lanes at
intersections, the
Town of Clayton
should follow
examples in the Pedestrian
and Bicycle Information Center’s Bike
Lane Design Guide, which can be
downloaded at www.bicyclinginfo.org/
de/bikelaneguide.htm. This document is
a summary of the Chicago Bike Lane
Design Guide. Three example
intersection striping treatments and a
typical signing plan for an intersection
from the Chicago manual are provided at
the end of this subsection (Figures 3.9 –
3.12).
Signal Loops. Bicyclists frequently have
trouble being detected at traffic signals.
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Roundabout Guide20 is shown below in
Figure 3.8

Roundabouts. Bicycles fare well at
urban compact roundabouts. With low
design speeds, minimized conflict areas,
and yield upon entry traffic control,
well-designed urban compact
roundabouts are convenient and safe for
bicyclists. The approaches to
roundabouts should be treated just as any
other unsignalized intersection: the bike
lanes should be terminated prior to the
roundabout, and cyclists should be
allowed to claim the lane in the
circulating roadway. At more complex
roundabouts such as the one at right and
on the following page, designs can
provide bicyclists with a choice to either
claim the lane and ride through the
circulating roadway, or to dismount,
move to a widened sidewalk, and
traverse the roundabout as pedestrians.
An example drawing and illustration of
this treatment, from the Kansas

It should be noted that the MUTCD
states, “Bicycle lanes shall not be
provided on the circular roadway of a
roundabout intersection.”This statement
is given as a STANDARD and is thus
not to be violated.

Figure 3.8 Bike
lane transitions at
roundabouts for
on- and off-street
cyclists
(Source: Kansas
Roundabout Guide,
Kansas DOT, 2003)

20

Kansas Department of Transportation. Kansas
Roundabout Guide. Topeka, KS. October 2003.
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Figure 3.9 Striping for bike lane with parking
at intersection with two-lane arterial
(Source: Chicago Bike Lane Design Guide, Chicago DOT, 2002)
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Figure 3.10 Striping for bike lane with parking
at T-intersection with one-way local street
(Source: Chicago Bike Lane Design Guide, Chicago DOT, 2002)
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Figure 3.11 Striping for bike lane at 60’wide intersection
with left- and right-turn bays
(Source: Chicago Bike Lane Design Guide, Chicago DOT, 2002)
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Figure 3.12 Typical Bike Lane Signage at intersection
(Source: Chicago Bike Lane Design Guide, Chicago DOT, 2002)
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Signed Route
$300 per sign or $1200 per mile

Sample Cost Estimates
To accommodate the bicycle facilities
being considered, a set of sample
construction cost estimates were
developed. These cost estimates were
derived based on unit costs for similar
facilities in other areas as well as by
referencing the NCDOT cost estimation
spreadsheet. Each unit cost is included
below, along with a description of how it
was obtained. The construction costs do
not include right-of-way acquisition or
mitigation. All estimates are provided in
2006 dollars. A twenty percent
contingency cost has been added to these
estimates in order to account for
fluctuations in construction costs.

This estimate accounts for four
signs to be placed in a mile
section, with two signs in each
direction. Many bicycle routes in
urban and suburban areas require
more than four signs per mile.
Striped Bike Lanes
$18,000 per mile

This estimate assumes a 10 foot
wide asphalt surface and does not
include other potential mitigation
such as building a structure over
a wetland area.

The estimate for striped bike
lanes accounts for striping lanes
(thermoplastic) in each direction
and signing the route. Also,
painting the bike lane with a
more visible color may be
desired at a cost of $30,000 per
mile. This will help to calm
traffic by creating a sense of
enclosure. These lanes are often
created in conjunction with
resurfacing projects; however,
the cost of resurfacing is not
included here.

Wide Paved Shoulder
$360,000 to $480,000 per mile

Wide Outside Lanes
$18,000 per mile

This figure assumes a 4 foot wide
paved shoulder being built where
there was currently a grass
shoulder. Other factors such as
extensive ditch work are not
considered.

Wide outside lanes are used here
when differential striping can be
applied to a roadway. As a result,
no additional widening is
necessary. The estimate accounts
for the cost of restriping and
signing the route. When
additional pavement is necessary,
an estimate of $440,000 per mile
is more appropriate.

Multi-Use Path
$360,000 to $600,000 per mile
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Signed Route with Striped
Parking
$18,000 per mile

Ancillary Facilities and
Programs

These routes are again the result
of working within the existing
cross-section to create a new
facility type. This estimate
accounts for striping and signing
costs.

According to the Clayton Bicycle
Planning Survey, there is a large demand
for many different types of ancillary
facilities in the Clayton area. Bicycle
route signage, clean road surfaces, maps
of bicycle routes, drainage grates flush
with pavement surface, and bicycle racks
at destination points were all considered
to be important to survey respondents.
This section outlines several different
types of ancillary facilities and their
potential benefits to the community.

Neighborhood Connector
$60,000 to $102,000 for a
prefabricated or removable
bridge
This estimate assumes that the
neighborhood connector would
consist of a prefabricated bridge
run for a short section over a
stream or other barrier.

Mapping and Signing
Projects
Comprehensive Route Systems
The recommendations shown in
Chapter 4 have been set forth in order
to create a comprehensive route system
for the Clayton linking commercial,
recreational, and residential areas. Over
the next twenty years, the
implementation of these routes will
ultimately result in an interconnected set
of facilities. To accommodate these
facilities, the proposed area-wide Bike
Route System should be mapped and
signed with bicycle route signs. Potential
improvements are identified in this
chapter. These recommendations
encompass issues from maintenance to
design and include but are not limited to:
§ Provision of bike lanes on local
streets where space is available
and on-street parking is not an
issue
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§ Exploration of the use of the
shared lane symbol under
restricted conditions
§ Marking and signing signal loops
(and possibly repairing them) for
bicyclists
§ Repairing utility lids within the
bicyclists’line of travel
§ Marking railroad crossings to
improve safety
§ Route signage

bike route or system in the northeast
section of Clayton may provide
opportunities for a spur or route leading
to the US Bike Route 1, NC Bike Route
5, and the various municipal bike routes
near Raleigh. The bicycle routes
recommended in Chapter 4 will discuss
these potential connections in greater
detail.
Share the Road Signing Initiative
North Carolina has been installing
“Share the Road”signage since 1987.
Although it was not part of the Manual
on Uniform Traffic Control Devices
(MUTCD) at that time, the sign has since
been standardized and included in that
manual. This sign serves to make
motorists more aware of the possibility
of bicyclists on high-use roads with
potentially hazardous conditions. When
this sign is placed along a bicycle route,
it typically denotes a major roadway
connecting with less frequently traveled
roads. These signs serve as important
and cost-effective safety and education
tools. In fact, the visibility and impact of
these signs has recently been
acknowledged by the state by
the issuing of a “Share the
Road”license plate. The
additional funds received
through the sale of this
license plate will be used to
promote bicycle education and safety
initiatives statewide.

While the first five items listed above
are important for the bicyclist who has
decided to use a specific route, the last
— route signage — is critical to helping
cyclists determine which route to use.
Route signage should provide useful
information to the bicyclists. When
creating a route system signing plan, the
destinations being served and the best
roadways (or facilities) to access those
destinations must be considered. Signing
should include information on the
direction and distance to destination
points, as well as intermittent
confirmation that the bicyclist is still on
the correct route.
Facilities that can be used
to create a comprehensive
route system include
multi-use paths, bike
lanes, shoulders, and wide
outside curb lanes.
State/Regional Routes
Any route system implemented by
Clayton should consider the existing
state routes that run through the Triangle
region and those that have been
developed in the City of Raleigh and the
Town of Cary nearby. Development of a

Suitability Rating System
The bicycle level of service (LOS)
methodology allows planners and
designers to select a level of
accommodation rather than a required
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Spot Improvement/
Maintenance Programs

specific design treatment to provide for
bicyclists along a bike route. What the
bicycle LOS methodology does not do is
dictate what level of service is
appropriate for a given community or
user. This means that a community can
decide that for one type of bike route
system, such as a neighborhood route
system, a LOS A or B may be required.
Conversely, LOS C may be acceptable
for the routes serving cross-town
commuter cyclists. In addition to being
widely accepted by state DOTs and local
jurisdictions, the bicycle LOS method is
also being considered as the basis for a
national LOS model to be included the
Highway Capacity Manual (HCM).
Chapter 19 of the current version of the
HCM outlines LOS criteria for exclusive
off-street bicycle paths, multi-use offstreet paths, on-street bicycle lanes on
urban streets, and for bike lanes at
signalized and unsignalized
intersections.21

General Considerations
All non-controlled access roadways
should be maintained so they are safe for
bicyclists to use. The surface should be
free of debris. Longitudinal cracks
should be patched and drainage grates
with longitudinal slots should be
replaced. Utility covers should be flush
with the roadway surface. Paved
shoulders should be installed where
rutting is occurring on the side of noncurb and gutter roadways. These items
should be addressed through the normal
roadway maintenance and Powell Bill
program.
The alignment of drainage grates and
gutter pans with existing pavement is
also an area of concern in Clayton. Over
repeated repavings, the pavement level
on streets with curb and gutter can
become significantly higher than the
gutter pan. This poses a safety hazard for
bicyclists and cars by creating a
dangerous edge of pavement. This
situation can be avoided by milling
down the pavement so that a repaving
will be flush with the gutter pan or by
raising the drainage grates and paving all
the way to the curb.

A bicycle level of service analysis was
not conducted as a part of this study.
However, it is recommended that the
Town works with Johnston County to
perform a level of service analysis with a
corresponding map component.
Ultimately this exercise also could serve
as a benchmark for the road system in
Clayton during future re-evaluations of
the system.

Bicycle facilities, including trails,
require an additional level of effort to
provide acceptable maintenance. These
maintenance issues occur most
frequently on the right side of the
pavement, where the cyclists is likely to
be riding. Consequently, a more frequent
maintenance cycle to address these
defects should be provided for bicycle

21

Transportation Research Board, Highway Capacity Manual
2000, Washington, DC, 2000.
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routes. Areas such as bridges where
excessive debris tends to build up and
bicyclists have limited refuge options
should be maintained even more
frequently.

some excessively long yellow-plus-all
red periods for signals. If the facility
consists of a shared use path or a bike
lane, a signal loop can be placed in the
bike lane or on the path in advance of
the intersection. When a cyclist passes
over the loop, the signal will extend the
green time for the intersection approach
to accommodate the crossing cyclists.
This treatment is in common use for
motorist and has been applied in various
locations for bikes. The design of the
loop is critical; the wrong loop in a bike
lane will detect cars in the adjacent lane.
An effective loop design for detecting
bikes in bike lanes is a quadrapole 2 feet
wide and 20 feet long (approximately
half the size of a normal 40-foot
roadway loop). Such a loop readily
detects cyclists, but will not detect a car
six inches to the side.

Signal Clearance
Traffic signal timing and loops along
bicycle facilities require extra attention.
According to the MUTCD,22
“At installations where visibility-limited
signal faces are used, signal faces shall
be adjusted so bicyclists for whom the
indications are intended can see the
signal indications. If the visibilitylimited signal faces cannot be aimed to
serve the bicyclist, then separate signal
faces shall be provided for the bicyclist.
“On bikeways, signal timing and
actuation shall be reviewed and
adjusted to consider the needs of
bicyclists.”

Roadway Symbol Buildup

While the former can be easily
evaluated, the latter concern (that of
signal
timing) is a
little harder
to address.
The
AASHTO
Bike Guide
provides
information
of clearance
intervals and minimum green times for
bicyclists.23 At wide intersections, the
clearance interval equation can result in

22
23

Thermoplastic buildup is another
concern of bicyclists. Bike lane symbols,
lane use (directional) symbols, even
crosswalks can all build up with repeated
application and cause handling problems
for bicyclists. More than two layers of
thermoplastic (one marking) should not
be allowed on bicycle facilities.
The slipperiness of thermoplastic and
paints is another concern of bicyclists.
One way to mitigate this concern is to
add sharp silica sand to the glass spheres
when it is being applied to the wet
thermoplastic or paint. This increases the
roughness of the markings’surface,
reducing the potential for bicyclists to
slip on the thermoplastic.

FHWA, MUTCD, pg. 9D-1.
AASHTO, p.65
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must also consider the security of the
parking and the protection afforded to
the bicycle.

Safety Railings along Bicycle Facilities
Bridge railing heights have been the
subject of recent revisions to the
AASHTO Bike Guide and ongoing
debates among bicycle facility design
professionals. The current guide states
that railing heights should be at least 42
inches to prevent bicyclists who hit the
railing from tipping over the top.
However, the current AASHTO Bridge
Specifications require a 54-inch railing.
In practice, designers have been using
the 54-inch railing when a structure is
being built to the AASHTO
specifications and a 42-inch railing
along non-structural locations, such as
when protecting bicyclists from
embankments.

The security concerns of bicycle parking
can be addressed in several ways. High
visibility of the parking rack can
improve security. By locating parking
near storefronts, or in high pedestrian
use zones, the potential for theft or
vandalism is reduced. Well-lit areas can
improve the security in areas where
bicycles are parked after dark. Providing
racks that support the frame instead of
the wheel make it easier to lock a bike
without damaging it. Locking bike
lockers also provide good security for
bicycles.
The protection required for a bicycle
varies with respect to the purpose of the
bicycle trip. For short duration trips,
such as to the grocery store or the
library, U-shaped bicycle racks on a
concrete pad in front of the building may
be acceptable. At a park and ride lot, or
in front of an office building where the
parking is for commuters, bike lockers
or covered parking is more appropriate.

Bicycle Parking Facilities
Just as motorists need a place to park
their cars when they arrive at
destinations, bicyclists also need a place
to park their bicycles. Consequently,
when creating a transportation system to
accommodate bicycling, parking must be
included in that system. Bicycle parking
is critical in areas where there are
frequent bicycle riders such as shopping
areas, schools, and other recreational
areas. Bicycle parking should also be
considered in Downtown Clayton and
near businesses where bicyclists may
frequent.

There are four basic elements to bicycle
rack design. First, the bicycle should be
supported upright by its frame in at least
two places.
Second, the rack
should enable
the frame and
one wheel to be
locked. Third,
the rack should
be anchored so
that it cannot be stolen with bikes on it.
Fourth, the rack should be placed as

Typically, when parking is installed for
bicyclists, the primary consideration is
simply the accessibility or the
convenience of the parking. While these
are significant concerns for bicyclists,
they are not the only issues. Bicyclists
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close to the building it
serves as possible.

two bicycle crashes reported, with
neither resulting in a serious injury.
However, this low number may be a
reflection of the number of crashes
reported rather than the number of
crashes that actually occurred. The next
step for further study could include an
analysis of the bicycle crashes in the
area with mitigation measures provided
at each problem site.

Bicycle racks can be
tailored to reflect the
culture or character of
an area, or as a form
of public art. Bike
racks such as the one
shown to the right
make a statement
about the area in which they serve as
well as providing parking
facilities for bicyclists.

Engineering/Traffic Calming
Countermeasures
Intersection Signage

For additional
information on bike rack
designs, the Association
of Pedestrian and
Bicycle Professionals
(APBP) has produced
a guidance document
on good bicycle
parking design. 24
The guidelines outlined
in the reference covers rack design,
rack placement, and specifics for
appropriate layout of the rack area in
dimensions and relation to the
surrounding land uses.

Static signs such as NO TURN
ON RED when Pedestrians
Present or the Left Turning
Vehicles Yield to Pedestrians have
been found to reduce the incidence
of pedestrian conflicts at
intersections. Consequently, it is
reasonable to expect that these signs
would also reduce the conflicts
between motorists and bicyclists riding
on the sidewalk or on a sidepath.
However, they should be used
sparingly and only where a problem
has been documented and relatively
constant pedestrian/bicycle use of
the intersection exists. The overuse
of signs or the use of the signs
where pedestrians or bicyclists are
not using the crosswalks dilute the
ability of the signs to command the
attention of motorists. Eventually
this results in the signs being just
background visual clutter.
Because they are real time traffic
control devices, blank out signs like
the one pictured to the right can
continue to be effective at intersections

Safety Initiatives to Reduce
Bicycle Motor Vehicle
Crashes in Clayton
An analysis of bicycle crashes through
the Division of Bicycle and Pedestrian
Transportation database showed that
between 1997 and 2004, there were only

24

Available at
http://www.bicyclinginfo.org/pdf/bikepark.pdf.
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areas, such as adjacent to on-street
parking, or completing a link in a bicycle
route.

because they are only activated when
there is a potential conflict. If motorists
see a YIELD TO PEDS sign next to a
permissive left turn signal, the motorists
will know a pedestrian is crossing the
conflicting crosswalk at that time. This
“real-time”aspect of blank out signs
allows for them to be placed at locations
where conflicts are not frequent or
constant enough to make a static sign
appropriate.

This treatment is experimental and has
not been approved by FHWA, so it
would require filing a Request to
Experiment with FHWA prior to
implementation. An evaluation plan
must accompany this Request to
Experiment and this must include
measures of effectiveness. The following
measures of effectiveness are suggested
for Clayton:

Shared Lane Symbol
The Shared Lane Symbol, or “sharrow,”
has the potential to reduce several
different types
of crashes and is
being used in
jurisdictions
across the
country.
Because cyclists
tend to center
over the symbol,
it may be useful
for reducing
door crashes
(where a parked
motorist opens a door into the path of a
cyclist). Additionally, a similar treatment
has been found to reduce wrong way
riding and riding on the sidewalk, and to
improve bicyclists’position in the travel
lanes.

§ Separation between parked cars
and bicyclists
§ Percent of bicyclists riding on the
sidewalk
§ Percent of bicyclists riding
against traffic
§ Motorists’understanding of the
symbol
§ Bicyclists’understanding of the
symbol

Transit Interface
At this time, no bicycle amenities are
included in the transit services that
service the Clayton area. The town does
have subscription and dial-a-ride
paratransit to certain authorized citizens
provided by Coordinated Transportation
Systems Inc. The Triangle Transit
Authority (TTA) offers bus- and vanpool
services to commuters likewise.

Consequently this treatment may
actually reduce the incidence of motorist
failure to yield to the bicyclist crashes
and overtaking crashes. Despite the
potential for these collateral
improvements, this treatment is
recommended only in very selective

TTA regional buses are equipped with
bicycle racks. However, this service is
not currently available in Clayton. Bike
racks on these vehicles help eliminate a
barriers presented to those individuals
who need their bicycle for supplemental
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transportation after they deboard.
Amenities for bikes on TTA or other
future bus services should be
considered as a way to enhance the
multimodal riding experience for
users by extending the catchment
area for the transit service, giving
bicyclists more options, and
potentially increasing transit
ridership.
Another amenity that should be
considered to more fully integrate
bicycle use and the transit system is
the installation of bike racks near
heavily used bus stops and
destination points in town. With
features such as bike racks, benches, and
shelters, bus stops become more userfriendly environments.

Public Amenities
In addition to bicycle parking and
provisions for bikes on buses, other
amenities should be considered for
implementation in order to create a more
user-friendly bicycle system. Benches,
water fountains, public restrooms, and
changing areas provide riders with
valuable services. These amenities are
especially helpful in high traffic areas
such as downtown and by major
destination points such as shopping areas
and schools.
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Chapter 4 –Recommendations
access to both schools in the loop. A
series of multi-use paths is
recommended for the remainder of this
route. Part of the route will follow the
Little Creek Greenway, and then split off
to utilize a sidepath near the Lionsgate
neighborhood. This will ultimately
connect the Little Creek Greenway with
the Community Park and the future
community center. The Community
Park Loop also provides a connector
along Amelia Church Road across US
70. After this point, striped bicycle
lanes are recommended to continue
along Robertson Street as a part of the
Legend Park Loop.

After considering the bicycle focus areas
and opportunities in Clayton, the next
step in developing a comprehensive
bicycle plan is to recommend a set of
routes and facility types. A set of 6
named bicycle loops and connectors is
recommended along with proposed
greenway system improvements as
shown in Figure 4.1. These loops and
connectors can be studied from the
perspective of individual routes or as an
overall interconnected system. The
facility types recommended for the
segments of these routes are shown in
Figure 4.2. This chapter describes the
attributes of these 6 routes and 3
greenways in detail and provides a
corresponding cost estimate for each.
Cost estimates have been developed for
each route based on the unit costs
outlined in Chapter 3 and on specific
project attributes.

The estimated construction cost for this
loop and associated connectors including
the section running concurrently with the
Little Creek Greenway is $3.4 million.
Without the Little Creek Greenway
section, the total estimated construction
cost is $2.6 million.

Proposed Bicycle Routes

Legend Park Loop (Figure 4.4)

Community Park Loop (Figure 4.3)

The 5.5-mile Legend Park Loop
connects downtown Clayton to Legend
Park. As a part of the connection to
Legend Park this loop will also link
users to the 8-mile mountain bike trail
within the park.
This loop also
connects to the
Neuse River
Loop, the Town
Center Loop, the
Municipal Park
Loop, the

The Community Park Loop is a 7.3mile route that connects the Clayton
Community Park and future community
center with two schools and several
neighborhoods. In addition, this loop
connects with the Little Creek Loop, the
Legend Park Loop, and the Little Creek
Greenway.
The recommendations for this facility
consist of both on- and off-road
improvements. Paved shoulders and
wide outside lanes are recommended for
the majority of the route, providing
1
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volume of motorized traffic while still
providing a space for bicycles.
However, due to the low traffic volumes
and rural character of the area around
Barber Mill Road, it is recommended
that this road be signed as a bicycle
route. The Little Creek Loop crosses US
70 at two locations, both of which are
discussed in the barrier analysis in
Chapter 2. There will also be two
connection points to the Little Creek
Greenway on this route.

Community Park Loop, and the Park
Greenway.
Except for sections of O’Neil and
Robertson Streets in the downtown area,
all of the roads used for the Legend Park
Loop are recommended to have paved
shoulders and wide outside lanes
constructed. This will provide bicyclists
with a refuge area while on the road,
particularly important on a street such as
Covered Bridge Road with its steep hills.
Stallings Street currently has the width
necessary to stripe wide outside lanes,
and N O’Neil Street will have curb and
gutter installed as new development
comes into the area, thus making it an
ideal candidate for wide outside lanes.
There will be two connections to the
Park Greenway from this route, with one
on O’Neil Street and one on City Road.

The total construction cost estimated for
the Little Creek Loop is $2 million.
Municipal Park Loop (Figure 4.6)
The Municipal Park Loop is a 4.8-mile
route that connects the Municipal Park
with Legend Park and the Clemmons
State Forest. This loop also connects
with the Legend Park Loop and the Park
Greenway.

The cost estimated for the construction
of the Legend Park Loop is $2.2 million.
Little Creek Loop (Figure 4.5)
Little Creek Loop is an 8.4-mile route
linking many different neighborhoods
and downtown Clayton. In addition, the
Little Creek Loop connects with the
Community Park Loop, the Town Center
Loop, and the Little Creek Greenway.
The alignment for the future Clayton
Bypass also passes through the Little
Creek Loop.

The Municipal Park Loop recommends
paved shoulders over its entire length,
with a connector to the State Forest
along Old US 70 recommended as a
signed route. There will be two
connections to the Park Greenway along
the Municipal Park Loop, with one on
Shotwell Road and one on City Road
near Legend Park.

The Little Creek Loop employs a variety
of facility types over its length. Paved
shoulders are recommended on Ranch
Road since there is an interchange
proposed for the Clayton Bypass
(currently under construction) on that
road. This will accommodate a higher
2
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their more rural character and their
location well outside of the ETJ. The
portion of the Neuse River Loop that
runs along the Front Street extension and
onto NC 42 up to the location of the
future fire station runs concurrently with
the Park Greenway and as such is
recommended to be a multi-use path,
functioning as a sidepath along the roads
until reaching the existing Front Street.
A signed bicycle route is recommended
along Front Street to accompany the
proposed street improvements in that
area.

The total estimated construction cost for
this route is $1.7 million.
Neuse River Loop (Figure 4.7)
The Neuse River Loop is a nearly 16mile loop that connects downtown
Clayton with Riverwood and the
communities off of NC 42. The Town
Center Loop, the Legend Park Loop, the
Park Greenway, and the Neuse River
Greenway all connect to this route.
There are two connections to the Neuse
River Greenway and four connections to
the Park Greenway along the Neuse
River Loop.

The estimated total construction cost for
the Neuse River Loop is $3.3 million.
Without the portion running concurrent
with the Park Greenway, the total
construction cost is $2.6 million.
Town Center Loop (Figure 4.8)
The Town Center Loop is a 3.2-mile
facility that provides a route around the
heart of downtown Clayton and links
features such as the Clayton Center, the
library, Cooper Elementary, and All-Star
Park. This loop also connects with the
Legend Park Loop, the Neuse River
Loop, the Little Creek Loop, and the
Park Greenway.

Wide outside lanes are recommended for
O’Neil Street and paved shoulders are
recommended for NC 42 and Covered
Bridge Road until reaching the
Riverwood area due to the high traffic
levels and terrain on these roads. The
remainder of Covered Bridge Road, as
well as Loop Road and Castleberry Road
are recommended to be signed due to
3
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O’Neil Street and Lombard Street have
widths amenable to accommodating
striped bicycle lanes. The remainder of
this route is recommended to be signed
due to the low speeds and low volumes
on the roads.

area in or near the Clayton ETJ, resulting
in a distance of 5.2 miles. This
estimated construction cost is $3.1
million.

Due to the fact that no additional
pavement has to be laid to create the
facilities in this route, the construction
cost of the Town Center Loop is
estimated to be $75,000.

The Park Greenway is multi-use path
running 8.8 miles primarily along small
creeks in the area. This combined
greenway, consisting of the Sam’s
Branch Greenway and the East Clayton
Greenway, connects Legend Park, the
future park by the Neuse River,
downtown, and the neighborhoods in
East Clayton. This multi-use path also
connects the Municipal Park Loop, the
Legend Park Loop, the Neuse River
Loop, the Town Center Loop, and the
Neuse River Greenway.

Park Greenway (Figure 4.11)

Little Creek Greenway (Figure 4.9)
The Little Creek Greenway is a 4.7mile multi-use path that runs from near
the Buckingham and Hunts Bridge
neighborhoods to its terminus at Ranch
Road. The greenway will follow the
alignment of Little Creek and will
provide a sort of parallel route for
bicyclists and pedestrians to US 70.

The Park Greenway runs concurrently
with the Neuse River Loop for a portion
of Front Street and NC 42. Along these
areas the greenway will function as a
sidepath. Elsewhere the easements
along the small creeks are already owned
by the Town, thereby eliminating
purchasing or negotiating use of the
right-of-way. A portion of the greenway
south of NC 42 will be constructed by a
developer in the area.

The total construction cost estimated for
this facility is $2.8 million.
Neuse River Greenway (Figure 4.10)
The Neuse River Greenway runs along
the river bearing its name. This multiuse path will serve as the re-routed
location for the Mountains to Sea Trail,
connecting Clayton with Raleigh and
Smithfield, and ultimately the entire
state.

The total estimated construction cost for
the Park Greenway is $5.3 million.

Construction Cost
Estimates

The Neuse River Greenway will connect
to a future park, and will also intersect
with the Park Greenway and the Neuse
River Loop.

Table 4.1 provides a synopsis of the
bicycle routes recommended in the
Clayton Bicycle Plan. Each route is
listed along with the presence of the
various facility types within that route.

The cost for this greenway was
estimated from Castleberry Road to the
County Line in order to account for the
4
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network. This overall cost accounts for
overlapping in the network so no facility
is considered more than once.

The lengths and estimated construction
costs for the individual loops are also
shown. These values assume that there
are no existing facilities that will be
shared, so that the cost can be considered
for each route as a stand-alone value. In
addition to this information, Table 4.1
provides the total mileage of each
facility type estimated as a part of the
network, the overall length of all
facilities in the network, and the total
estimated construction cost for the entire

From this table, it is shown that the total
estimated construction cost for the
proposed 55 miles of bicycle facilities is
21 million dollars. Additional cost
estimate information can be found in the
Appendix.

Table 4.1 Route and Network Characteristics
Routes
Community Park Loop
Legend Park Loop
Little Creek Loop
Municipal Park Loop
Neuse River Loop
Town Center Loop
Little Creek Greenway
Neuse River Greenway
Park Greenway
Total (length in miles)

Signed
Route

ü
ü
ü
ü

Striped
Bike
Lane

ü
ü
ü
ü
ü

Wide
MultiPaved
Outside
Shoulder Use Path
Lane

ü
ü
ü
ü
ü

ü
ü
ü
ü
ü

ü
ü
ü
ü
ü
ü

14.6

1.7

3.9

5

14.2

20.6

Length
(miles)
7.3
5.5
8.4
4.8
15.6
3.2
4.7
5.2
8.8

Cost
$3,400,000
$2,200,000
$2,000,000
$1,700,000
$3,300,000
$75,000
$2,800,000
$3,100,000
$5,300,000

55.0 $21,000,000
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Figure 4.1 - Recommended Bicycle Routes
Clayton ETJ
County Boundary
Bodies of Water
Railroads

Recommended Bicycle Routes
Neuse River Loop
Municipal Park Loop
Legend Park Loop

Town Center Loop

Town Center Connector

Little Creek Loop

Community Park Connector

Community Park Loop

Proposed Greenways

Municipal Park Connector
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Clayton Bicycle Plan

Figure 4.2 - Recommended Bicycle Facilities
Clayton ETJ
County Boundary
Bodies of Water
Railroads

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder
Signed Route
Wide Outside Lanes
Intersection Improvements
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Figure 4.3 - Community Park Loop
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder

Intersection Improvements
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Figure 4.4 - Legend Park Loop
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder

Intersection Improvements

Signed Route

Library

Wide Outside Lanes

Destinations

Legend Park Loop

Schools
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Figure 4.5 - Little Creek Loop
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder

Intersection Improvements

Signed Route

Library

Wide Outside Lanes

Destinations

Little Creek Loop
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Figure 4.6 - Municipal Park Loop
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder

Intersection Improvements

Signed Route

Library

Wide Outside Lanes

Destinations

Municipal Park Loop

Schools
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Figure 4.7 - Neuse River Loop
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane

Multi-Use Path

Paved Shoulder

Intersection Improvements

Signed Route

Library

Wide Outside Lanes

Destinations

Neuse River Loop

Schools
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Figure 4.8 - Town Center Loop
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder
Signed Route
Wide Outside Lanes
Town Center Loop

Intersection Improvements
Library
Destinations
Schools
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Figure 4.9 - Little Creek Greenway
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder

Intersection Improvements

Signed Route

Library

Wide Outside Lanes

Destinations

Little Creek Greenway

Schools
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Figure 4.10 - Neuse River Greenway
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder

Intersection Improvements

Signed Route

Library

Wide Outside Lanes

Destinations

Neuse River Greenway

Schools
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Figure 4.11 - Park Greenway
Clayton ETJ
Bodies of Water
Railroads
TIP R-2552

Recommended Facility Types
Bike Lane
Multi-Use Path

Paved Shoulder

Intersection Improvements

Signed Route

Library

Wide Outside Lanes

Destinations

Park Greenway

Schools
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Program
Recommendations

encouragement programs for their
community. The results indicated that
the following programs ranked the
highest:
§ Public Service Announcements
(i.e., Share the Road”)

The network of bicycle facilities
recommended in Clayton should be
complemented by
education,
enforcement, and
encouragement
programs. As new
shoulders, bike
lanes, and
pathways are
constructed, it will
be important for
bicyclists of all
skill levels to be
educated about
safe ways to use these facilities. Bicycle
safety is not the sole responsibility of
bicyclists, however. To provide a
comfortable and approachable
environment for bicycles, motorists must
treat bicyclists as legitimate users of the
road. Both motorists and bicyclists have
a responsibility to use roadways in a safe
manner. If they behave unsafely, their
actions should be discouraged through
police enforcement.

§ Safe Routes to School
§ Public Bicycle Map

Education Programs
The community itself often provides
valuable resources in developing and
promoting bicycle programs. Law
enforcement officials, local bicycle
shops, local bicycle advocacy groups,
educators, church organizations, public
health professionals, local media, and
other community groups can all offer
resources to the Town as it strives to
establish a broad-based bicycle safety
education campaign.

And while discouraging inappropriate
and unsafe behavior is important, it is
equally as important to encourage
appropriate behavior. Below are some
recommendations for ways to promote
safe use of Clayton’s network of bicycle
facilities.

Incorporating the diverse community
groups listed above in education
programs allow people of all ages and
bicycling abilities to become more
informed about bicycle safety. Because
these programs can help drivers operate
more safely around bicyclists, they
should address both bicyclists and
drivers.

As a part of the public outreach effort,
local citizens and the BAC were asked to
rank several bicycle educational and
17

Chapter 4 —
Recommendations

§ Avoid riding on
sidewalks. If it is
necessary to ride
on a sidewalk, be
aware of risks at
intersections.
For motorists:
§ Obey speed
limits. Higher
speeds result in
greater injuries
to cyclists and
pedestrians.
§ Obey signs, signals, and
markings. Never run red lights.

Rules of the Road
Conveying the proper way to operate on
roadways is a cornerstone of any bicycle
safety education campaign. A summary
of these “rules of the road”is provided
below.

§ Yield to cyclists. Always look for
bicyclists when turning.
§ Pass cyclists with care. Slow
down and provide enough space
when passing.

For cyclists:
§ Always wear a properly fitting
helmet.

§ Do not honk your horn close to
cyclists.

§ Be visible. If riding at night, use
lights, reflectors, and bright
clothing.

§ Look for cyclists when opening
car doors.
§ Watch for children.

§ Ride predictably and defensively.
Use hand signals before turning.

§ Watch for bicyclists riding at
night.

§ Follow the same laws that apply
to motorists, obeying all traffic
signals, signs, and lane markings.
Always yield to pedestrians.

Other Critical Safety Issues
In addition to the rules of the road, other
critical safety issues that should be
addressed by the Clayton bicycle safety
campaign include:

§ Ride on the right side of the road
with the flow of traffic — never
against it.

§ Riding against traffic
§ Riding on sidewalks
18
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§ Riding at night
When forced to ride on the sidewalk
because no other choice would be
reasonable, bicyclists should try to ride
in the same direction as vehicles in the
adjacent roadway lanes. Even so, an
education program should inform
bicyclists who chose to ride on the
sidewalk about the potential dangers
they face with this behavior.

These three behaviors can increase the
risk of bicycle-motor vehicle crashes.

Riding Against Traffic — A common
practice in the Clayton area is riding
against traffic, which increases the risk
of being involved in crashes at
driveways or intersections. Most rightturning drivers only look left before they
turn, which means they can miss seeing
bicyclists approaching from the opposite
direction. Graphics like the one below
can be used by the Town to educate
bicyclists about the risks associate with
this behavior.

Riding at Night — Riding at night can
be dangerous for bicyclists, when road
hazards can be
hidden in the dark
and motorists don’t
have as much sight
distance as in the day.
Bicyclists who must
travel at night need to
ride with lights in
order to increase their
visibility to drivers.
Yet even bicycles
properly fitted with
reflectors and lights can be overlooked
by motorists until it is too late for the
driver to react.

Riding on
Sidewalks —
When asked
why they ride
on sidewalks
rather than on
roads,
bicyclists
often say they feel more comfortable
being on a facility that is separated from
motor vehicles. They are not as safe,
however, as they might think. Similar to
the hazards faced by riding against
traffic, bicyclists riding on sidewalks do
not approach intersections from the same
areas as motor vehicles, making it
difficult for drivers to see them and
making them more susceptible to
crashes.

Bicyclists need to be educated about the
dangerous impacts of a dark
environment. The Town should
distribute posters or fliers that show
sight distances for various colors of
clothing and illustrate the limitations of
reflectors.
The educational campaign should help
inform bicyclists about various safety
issues. However, motorists also need to
be informed so they can be made aware
of bicycle crash risks. The Town’s
education program should instruct
19
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is the perfect
opportunity to
work with local
elementary
schools to
develop a
pedestrian and
bicycle safety
education
program.
Pedestrian and bicycle safety could be
incorporated into the regular physical
education classes. While children in
Kindergarten and Grades 1 and 2 could
be taught about pedestrian safety, Grades
3, 4, and 5 could be given hands-on
bicycle safety lessons about wearing
helmets, following the rules of the road,
and turning and signaling. NCDOT’s
Basics of Bicycling Curriculum could
serve as the basis for Clayton’s
classroom efforts. The Town also could
enlist the support of local bicyclists and
law enforcement officers for bike
lessons.

motorists to look in both directions for
bicyclists when turning at intersections,
drive more slowly, and be aware the
potential for bicyclists to be riding at
night.
Elements of the Safety Education
Campaign
To be truly effective, the Town should
implement a broad-based education
campaign. Bike rodeos, bicycle safety
education programs in schools, public
service announcements, and documents,
such as posters, brochures, and websites
can all be valuable tools in creating a
bike-friendly environment.
Bike Rodeos
Clayton police currently offer bicycle
rodeos by request only to teach basic
bicycling skills and rules of the road.
The Town of Clayton should partner
with local law enforcement and
volunteer bicyclists to offer bicycle
rodeos several times during the year.
These rodeos could be the initial stages
in developing a more comprehensive
safety education program for local
schools.

To make the most of the education
program, Clayton should target one or
two schools during its first year, then
expand it to all elementary schools in the
Town.
One potential source of funding could be
the Governor’s Highway Safety Program
402 Funds or the new state Safe Routes
to School program. Building
partnerships with local public and
private schools could also lead to
additional financial support.

School-Based Bicycle Safety
Education
The current school curriculum does not
spend much time on bicycle safety. Now

Public Service Announcements
One method of informing the public
about safe bicycle riding and driver
20
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courtesy is through public
announcements on television and radio.
By developing and broadcasting public
service messages about bicycle safety,
the Town of Clayton will be able to
reach additional community members.

State Support for Bicycle Education
A significant amount of information
regarding bicycle safety already has
been developed by the NCDOT
Department of Bicycle and Pedestrian
Transportation. Educational materials for
children to learn the basics of bicycling,
safety, and how to follow the law are
available, and posters, pamphlets and
brochures, and educational videos can be
ordered online or by calling the
Department.
In addition to offering educational
programs, the NCDOT Bicycle Policy
also supports the development of bicycle
programs in Clayton:
§ State, county, and local law
enforcement agencies are
encouraged to provide special
training for law enforcement
personnel with regard to
bicycling.

Other Educational Materials
In addition to announcements and handson programs, the Town should develop
written material and images to distribute
throughout the community. Brochures,
posters, and web pages all will help
increase awareness of potentially
dangerous situations. The print materials
can be provided at local businesses,
schools, and public buildings.

§ Education of both motorists and
bicyclists on bicycle rights and
responsibilities shall be an
integral part of the NCDOT
Bicycle Program.
§ School systems are encouraged to
conduct bicycle safety education
programs as a part of and in
addition to the driver’s education
program, to the maximum extent
practicable.
§ The Division of Motor Vehicles is
urged to include bicycle safety
and user information in its motor
vehicle safety publications.
21
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Enforcement Programs

public roads, paths, and rights-ofway.

When it comes to bicycle safety,
education is important, but so is
enforcement. The Town of Clayton
should work with
Johnston County and
the North Carolina
State police to
establish a wellpublicized
countywide,
coordinated bicycle
enforcement
campaign. Through this enforcement
effort, bicycle safety will be shown as a
shared responsibility between bicyclists
and motorists. To enforce the laws
regarding bicycle safety, it is important
to understand what they are and what
they mean.

§ Bicycles traveling under the
posted speed limit must ride in the
right-hand lane or as close as
practicable to the right-hand curb
or edge of the highway, except
when overtaking and passing
another vehicle or when preparing
for a left turn.
Laws Addressing Drivers
§ A vehicle overtaking a bicyclist
must pass at least two feet to the
left of the bicyclist, and is not
allowed to drive to the right side
of the roadway until safely clear
of the bicyclist.
§ Motorists must not follow a
bicyclist more closely than is
reasonable, showing appropriate
respect for the speed of such
vehicles and conditions of traffic
and pavement on the highway.

State Bicycle Statutes
Some of the North Carolina statute
bicycle-related laws are identified
below:

Targeted Behaviors

Laws Addressing Bicyclists
§ In North Carolina, the bicycle has
the legal status of a vehicle.
Bicyclists have full rights and
responsibilities on the roadway
and are subject to the regulations
governing the operation of a
motor vehicle.

Behaviors that go against the laws in
North Carolina concerning bicycles
should be targeted for enforcement,
including the following:
Bicycle Behaviors
§ Violating traffic signals
§ Riding against traffic on the
roadway

§ Bicyclists are required to use both
a front lamp and rear reflector
when riding at night.

§ Riding at night without lights

§ All bicyclists under the age of 16
must wear a bicycle helmet on

22
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improved facilities and encouragement.
For additional information about this
program, please see the website
www.saferoutestoschools.org.

Driver Behaviors
§ Not allowing enough space when
passing cyclists
§ Not yielding to bicyclists when
turning
§ Speeding
Bicycle Licensing Program
A bicycle licensing program is one
method of enforcing bicycle safety that
the Town of Clayton should also
consider. By requiring bicyclists to
register and affix a license tag to their
bicycles, the program could help identify
bicyclists who might be unresponsive
after an accident. This could help rescue
personnel quickly establish an accident
victim’s identity, leading to improved
decision-making for emergency medical
treatment. Another benefit of a bicycle
licensing program is deterring bicycle
theft and increasing the opportunity for
stolen bicycles to be returned to their
proper owners.

Two pilot schools should be selected to
be the first in Clayton to implement the
Safe Routes to Schools program. The
program can then be expanded to
additional schools in the future. In terms
of funding, the 2005 SAFETEA-LU
federal transportation bill has allocated
$2.36 million in funding for Safe Routes
to Schools Programs in North Carolina
in Fiscal Year 2006. This year, NCDOT
will identify a new NCDOT Safe Routes
to School Program Coordinator who can
provide advice and help guide the
program in Clayton.

Encouragement Programs
Several sets of programs can be
established to encourage residents to use
the new bicycle facilities.

Walk and Bicycle to School Day
In the past decade, many North Carolina
schools have identified “walk and
bicycle to school”days. Through these
programs, schools are able to increase
awareness of bicycling and walking as
fun, healthy transportation choices. This

Safe Routes to School
The implementation of a Safe Routes to
School program has helped communities
across the nation promote pedestrian and
bicyclist safety. Funding is available for
this program, and the Town of Clayton
should work with local schools and
bicycle advocacy groups to apply for
state funding. The program should be
designed increase the number of students
walking and bicycling to school through
23
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education program.

kind of encouragement also brings the
added benefit of reducing automobile
congestion and pollution near schools.

Bike Mentor Program
One way to encourage bicyclists is by
taking advantage of the people who are
already bicycling. Clayton should
consider establishing a bike mentor
program to match adults who would like
to learn more about commuting by
bicycle with an experienced volunteer.
This gives bicyclist the opportunity to
share optimal commuting routes as well
as cover important safety basics, such as
how to bicycle in traffic, in the dark, or
in the rain. This is an effective way to
make new bicyclists more comfortable
with the idea of bicycling for
transportation purposes.

Other School-Based Programs
Other activities that could encourage
bicycling include organizing a
“bicycling
school bus”
where
students
meet and
bicycle to
school as a
group,
establishing
a “frequent rider”club through which
students could earn points and prizes,
and giving away bicycle helmets to
classes that have the highest number of
students bicycling to school. Local
bicycle groups should be contacted to
see if they can sponsor these programs.
Public Bicycle Map
A public bicycle map for the Clayton
area can be an effective means of
spreading information regarding bicycle
routes and education measures.
Identifying safe bicycle paths and
making the public aware of the bicycle
amenities available to them is the
cornerstone of an effective bicycle

Bike to Work Week
Another idea for promoting bicycling is
identifying and publicizing a “Bike to
Work”week. Local employers might
compete to see which can have the
greatest percentage of employees bicycle
at least one day during the week, or give
away bicycles or bicycle helmets.
Clayton should consider sponsoring a
bicycle rally downtown. May is typically
considered Bicycle Month in the U.S., so
Clayton could select a week to
24
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encouraging bicycling to work. In fact,
May 2006 marks the 50th Annual
National Bike Month™ designated by
the League of American Bicyclists.

Friendly Communities Campaign
identifies communities that provide safe
accommodations for bicyclists while
also encouraging bicycling for
transportation and recreation. Clayton
should apply for the Bicycle Friendly
Community designation within five
years of developing the Comprehensive
Bicycle Plan. Cary and Carrboro are two
cities in the region that have been
awarded this honor previously.

Bicycle Rideabout
A bicycle rideabout can be a great way
to promote interest in bicycling in
Clayton. A rideabout typically consists
of a short (three to five mile) ride around
bicycle-friendly roads in the community.
The Town of Clayton Police Department
should also get involved with the ride in
order to provide this opportunity to
inexperienced riders who may want to
participate as well as to help direct
traffic at key intersections along the
route. Bicycle groups in the area can use
a rideabout as a recruiting opportunity or
just a fun exercise. This also allows
citizens to speak with town staff and
learn about the bicycle planning
projects that are ongoing in the
community. A bicycle rideabout is
suitable as a stand-alone event, as a
part of a larger festival or event, or
as an
event
kicking

off/opening a new bicycle facility or
program.
Bicycle Friendly Community
Administered by the League of
American Bicyclists, the Bicycle
25
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Chapter 5 –Implementation
supported by ancillary facilities such as
bike parking, water fountains,
bathrooms, and bike route kiosks can
Plan, design, and implementation are all
further the Town’s goal of developing a
critical components of a successful plan.
safe and convenient bicycle-friendly
Bicyclists and walkers within the
community. Specifically, this chapter
community desire the facilities that will
attempts to identify short-, mid- and
allow them to commute, exercise and
long-term implementation
enjoy the “small town”
Bicyclists and walkers
strategies for bicycle
character and natural
within
the
community
policy measures,
environment that gives
desire the facilities that
education and
Clayton its charm. However,
will
allow
them
to
encouragement program
waiting on public funds to
commute, exercise and
initiatives as well as
build needed bicycle
enjoy
the
“
small
town”
infrastructure
amenities can be frustrating
character
and
natural
improvements.
and time-consuming. In
environment that gives
Ultimately, the “action
addition, the planning,
Clayton
its
charm.
plan”will be used by
design, and construction of
local planning staff and
publicly-funded bicycle
elected officials to implement
projects and greenways can be a multiimprovements and programs on a
year commitment. With this in mind,
continual and timely basis –building on
now is the time to think about how
the momentum of this study.
public policy can benefit from partnering
with the state and local development
Action Plan
community to help expedite the
implementation of bicycle
To firmly establish Comprehensive
improvements.
Bicycle Plan principles into the normal
course of business in Clayton, several
amendments to current policies and
programs are recommended, including
This chapter
the following:
provides general
policy
1. Clayton Comprehensive Bicycle
recommendations
Plan — the Town of Clayton
and an action plan
should adopt the Comprehensive
to assist local
Bicycle Plan (map) as a part of
decision-makers and planning staff in
the Comprehensive Plan and
the implementation of the Clayton
state-maintained Comprehensive
Comprehensive Bicycle Plan. As shown
Transportation Plan (CTP) map.
in previous chapters of this report, an
The State will serve as the lead
interconnected network of bicycle loops
transportation agency to

Introduction
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minimum, all new collector
streets with posted
speeds of 35 mph or less
should include two fourfoot bike lanes. Also,
the Town should update
the Unified
Development Code to
include bicycle parking
and sidewalk
requirements on new
development projects.

implement bike planning
activities within other
areas of the region,
while the Town will
control the areas
within Clayton itself.
These will use all
available strategies to
obtain rights-of-way,
ensure connectivity,
approve requested
variations, and secure
funding agreements.

5. Performance Measures –
Clayton should work with the
BAC to establish performance
measures to benchmark progress
in achieving the goals of this
plan. These performance
measures should
Establish
be stated in an
performance
official report
measures to
after the plan is
benchmark
completed. The
progress
performance
measures should
address the following aspects of
bicycle transportation in Clayton:

2. Clayton and Johnston County
should update the Street Design
Standards to include general
street design requirements (pages
3-5 through 3-13) and
recommended cross-sections
(pages 3-14 and 3-15).
3. Considering the success of the
recent Rodeo/Rideabout held on
June 11, 2006, the Town can
carry that momentum forward
and implement annual public
events to celebrate bicycling in
Clayton. With this in mind, the
Town should conduct two annual
sponsored bicycle events –
possibly spring and fall activities.
The events could include a Bike
Rodeo or Rideabout to encourage
more riders as well as educate
cyclists on proper “rules of the
road”.

§ Usage — Measures that
document how many people
are bicycling
§ Safety — Measures of
bicycle crashes or injuries
§ Facilities — Measures of
how many bicycle facilities
are available or the suitability
of bicycling on roadways

4. Development Review Process —
The Town should require new
development projects to
incorporate bicycle provisions in
their proposed projects. At a

§ Education/Enforcement —
Measures of the number of
people educated or number of
2
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pursue a
multiuse
path along
Amelia
Church
Road
connecting
Little Creek Greenway to the
Community Park. This
would require a 10 foot
removable bridge across
Little Creek.

people ticketed as a
part of a bicycle
safety campaign
§ Institutionalization —
Measures of the total
budget spent on
bicycle projects and
programs or the number of
Town employees receiving
bicycle facility design
training
The Town should set
performance measures that:

§ O’Neil Street, Lombard
Street, Robertson Street –As
local streets are programmed
for resurfacing, it will be
important to include bicycle
provisions in the
improvements. O’Neil
Street, Lombard Street and
Robertson Street are all wide
enough to accommodate bike
lanes. Local planning staff
officials should work closely
with the Public Utilities
Department to incorporate a
new cross section along these
roadways to including 5 foot
bike lanes.

§ Are related to the goals of the
plan
§ Provide a description of the
data that need to be collected
§ Utilize data that can be
collected cost-effectively
§ Are quantifiable and timeconstrained (e.g., construct 2
miles of bike lanes by 2008)
§ Can be reported at regular
intervals, such as in an annual
bicycle performance
measures report

7. Public
Amenities - In
addition to
bicycle
parking and
provisions for
bikes on
buses, other
amenities should be considered
for implementation in order to
create a more user-friendly
bicycle system. Benches, water

6. Incidental Bicycle Projects - As a
result of Transportation
Improvement Program or PublicPrivate funds, certain sections of
some of the bicycle routes may
be implemented earlier than the
routes of which they are a part.
These sections are listed below.
§ Amelia Church Road –Town
staff is currently working
with a private developer to
3
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the BAC, a set of project and program
priorities were developed. These
priorities were developed in an attempt
to provide an equitable distribution of
projects that would benefit a range of
geographical areas as well as user groups
in the community. Specific projects
represent on-road as well as off-road
facilities. Bicycling initiatives and
program priorities were developed based
on their ease of implementation
(including set-up costs), connectivity to
existing routes and benefit received by
the largest contingency of population.

fountains, public restrooms, and
changing areas provide riders
with valuable services and were
frequently requested during this
plan’s public involvement
process. These amenities are
especially helpful in high traffic
areas such as Main Street or
Lombard Street and by major
destination points such as Legend
Park and schools. Bicycle rentals,

especially within the downtown
and near the future Community
Park, can also be a great amenity
for visitors and residents alike.
This service could be provided
through a private entity or
administered by the parks and
recreation department. The
Town should partner with local
agencies, schools and shopping
areas to establish an annual
budget ($20,000) toward the
implementation of public
amenities.

Six independent bicycle route loops
were developed as a part of this plan
connecting neighborhood communities,
commercial areas and public
institutions/facilities in Clayton. The
intent of developing the bicycle loops
was to provide bicycle facilities to a
greater percentage of population. If this
plan is implemented, over 95% of the
local population would have access to
bicycle facilities, representing all three
levels of bicycle users.

Project Prioritization
Based on input
received
during the
public
workshops as
well as
information
provided by

Route Priorities
Three levels are used to classify the
priority level of each route: short-term,
mid-term, and long-term improvements.
4
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segments that can be accomplished
more easily in different time frames,
some of the routes were split between
priority levels. Each route has been
classified into one of these priority
levels, as shown in Figure 5.1 and
described below.

O’Neil Street
“Before”

Short-Term:
O’Neil Street
“After”

§ Crosswalks/ enhanced signage at
US 70/Robertson Street ($10,000)
§ Restripe bike lanes through
resurfacing program: O’Neil
Street, Lombard Street, Robertson
Street ($65,000)1

The total probable construction cost of
the bicycle projects for the plan is
$21,000,000 representing over 55 miles
of bikeways. Short-term improvements
are those projects that are recommended
for or can be completed within a 5-year
period. The total probable construction
cost for the short-term projects is
$600,000 (average $120,000 per year).
Granted, this may be a significant
amount of capital investment. However,
a large portion of the multi-use path (i.e.,
Amelia Church Road and Little Creek)
implementation can be facilitated
through right-of-way reservation,
donation and “in-kind”services and
contributions. Mid-term improvements
are expected to occur between 5 and 10
years into the future for which
$2,765,000 in projects is recommended
(average $553,000 per year). Long-term
improvements are those projects that fall
outside of a 10-year horizon for which a
total of $18.6 million in projects is
presented (this would take 20 years
spending almost $1 million each year).
Note that all figures are presented in
year 2006 dollars, thus not accounting
for inflation or escalation of construction
costs. In order to accommodate route

§ Little Creek from Lombard Street
to Amelia Church multi-use
path/bridge (removable) –
($290,000)2 - Dedicated right-ofway exists
§ Amelia Church Road from Lions
Gate Greenway to Community
Center, 10’multi-use path
($215,000)2
§ Town Center Loop signage
($10,000)
§ Lions Gate multi-use path - under
construction (privately funded)3
§ Bike racks at key destinations –
Municipal/Legend Parks, Clayton
High School, Middle School,
Shopping Centers, Town Hall
Center ($12,000)
Mid-Term:
§ Lombard Street multi-use path
connection ($500,000)3
5
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§ Amelia Church Road striped bike
lanes and signal improvements
(i.e. pedestrian signal, crosswalks,
pedestrian lighting, bike loop
detection) ($20,000)4

Project implementation will be a shared
responsibility between multiple
agencies. Additional detail on agency
participation is provided in the funding
section of this chapter.

§ Town Center Loop enhancements
($45,000)5
§ Legend Park Loop ($2,200,000)
Long-Term:
§ Community Park Loop
($2,300,000)
§ Little Creek Loop ($1,800,000)
§ Municipal Park Loop
($1,100,000)
§ Neuse River Loop ($2,500,000)
§ Little Creek Greenway
($2,500,000)
§ Neuse River Greenway
($3,100,000)
§ Park Greenway ($5,300,000)
1

Paint paved shoulders (non-slip), signage
and bike symbols. Partial improvements
of Legend Park Loop, Town Center Loop
and Little Creek Loop

2

Partial improvement of Community Park
Loop

3

Partial improvement of Little Creek Loop

4

Partial improvement of Community Park
Connector

5

Enhanced crosswalks, signage and actuated
signal at major locations along Main
Street

6
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Clayton Bicycle Plan

Figure 5.1 - Proposed Route Priorities
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Policy and Program
Priorities

The poster should include a map
of the bicycle routes as well as
provide education, enforcement
and encouragement information.
The bicycle plan and map could
also be advertised or discussed in
the local newspaper (i.e., The
Clayton Star-News) or magazines
(i.e., The Triangle Journal).

There are very few existing bicyclerelated policies or program initiatives for
the Town. However, the following
initiatives should be pursued in Clayton
during the next 2-4 years to ensure
adequate
education,
encouragement
and enforcement
of bicycle
awareness for its
citizenry. The
following items
were identified as
the highest
priority bicycle
programs as voted
on by the BAC and town staff.

§ Public Service Announcements:

Another program initiative that
was highly supported by the BAC
was the need for enhanced public
service announcements. These
educational and encouragement
announcements could be geared
towards cyclists as well as
motorist (as discussed in Cpt. 4).
The announcements could cover
issues like “Rules of the Road”or
upcoming events like a Bike
Rodeo, Rideabout or the Clayton
Road Race.

§ Bicycle Advisory Committee
(BAC): One of the most
important groups advocating
bicycling in Clayton is the BAC.
It is though their efforts that the
voice of the community is heard.
Their knowledge of the Plan as
well as influence with key
decision-makers is key
component to good
implementation. With this in
mind, the BAC should continue
committee activity to promote
implementation.

§ Bicycle Events: Special
community events that reach out
to its citizens have always been a
huge success for a number of NC
communities. However, there are
no active “ongoing”bike
programs in the Town. The Town
staff should organize and

§ Bicycle Summary Poster: Within
one year of the adoption of this
Plan, the Town should produce a
quality bicycle summary poster
for local and visitor distribution.
8
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Schools Programs in North
Carolina in Fiscal Year 2006. See
the website:
http://www.saferoutestoschools.or
g/

advocate the
following
bicycle events
on an annual
basis: Bike
Rodeos for
elementary and
middle schools
(through
actively
soliciting school participation)
and Rideabouts (at different
geographical locations). These
events can be conducted on their
own or in conjunction with local
festivals such as Clayton Road
Race (May) or Riverwood
Festival (April).

§ Route Signage Program: The
Town should work cooperatively
with NCDOT to develop a route
signing plan to improve bicycle
awareness and information.
Signing should include
information on the direction and
distance to destination points, as
well as intermittent confirmation
that the bicyclist is still on the
correct route (see Ancillary
Facilities and Programs –Cpt 3).
Route maps placed on kiosks at
destination points or along
heavily traveled portions of the
routes (such as downtown and
Legend Park) can also help to
publicize the interconnected route
system.

§ Safe Routes to School Program:
One way to stimulate the
educational programs would be to
introduce a Safe Routes to School
program to the Town of Clayton.
The Town should work closely
with the State Safe Routes to
School coordinator to apply for
funding as the
program is
established in
Clayton schools.
Safe Routes to
Schools funds do not
require a local
match. The program
should be offered at two pilot
schools in the first year after this
plan is adopted and expand to
additional schools in the future.
Note that the SAFETEA-LU
federal transportation bill has
apportioned $2.36 million in
funding for Safe Routes to

§ Traffic Calming Program: As a
part of the Town’s
ongoing traffic
calming efforts,
bicycle facilities
such as striped and
painted bike lanes
should be
incorporated into the
program as a viable
option for calming traffic.
§ Spot Improvements and
Maintenance Programs: The
Town receives Powell Bill funds
for street maintenance and
dedicates grant-matching funding
9
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services announcements on the
radio and television should be an
integral part of this program.

through their CIP funds for street
improvement projects. If the
Town is truly interested in
becoming a bicycle friendly
community, there must be
dedicated funding towards bike
improvements and maintenance.
As a bold initiative, the Town
should consider creating a setaside for spot improvements and
maintenance of bicycle facilities.
It is recommended that adequate
funding be allocated to this
program on an annual basis.
These monies can be used
towards small projects like
improved signing, drainage
grates, intersection crosswalks,
shoulder repair debris removal,
railroad flangeway repairs and
repairing edge of pavement seams
(see Ancillary Facilities and
Programs –Cpt 3).

Funding and Phasing
Concepts
One of the primary purposes of the
Clayton Comprehensive Bicycle Plan is
to communicate the framework for the
future bikeway network and ancillary
facilities. This plan conveys a concept
of a system of bikeways that work
together to provide for an interconnected
network. Only through the adoption of
local policies and programs, State
programs, and private contributions can
the incremental construction of bikeway
facilities effectively occur. With this in
mind, it will be important for the Town
of Clayton to identify funding sources to
implement the recommendations of this
plan. While some projects and programs
will be funded by the Town, many other
ways are available to provide financial
support for improving local bicycling
conditions.

§ Safety Education Programs:
Safety education programs need
to be initiated within the next two
years targeted to specific
audiences and specific road user
problems and combined with
enforcement activities that are
coordinated with the appropriate
law enforcement agencies.
Education programs at churches,
schools, and the Clayton
Community Center will allow all
age levels to become more
informed about bicycle safety.
Coordination with the Clayton
Police Department will allow for
this program to be spread
throughout the Town and to target
areas that need it most. Public

Bicycle Facility Funding
Bicycle facility projects can be divided
into two types: independent and
incidental projects. Independent projects
are those that are independent of
scheduled highway projects, while
incidental projects are bicycle
accommodations that are created as a
part of a highway project. Both types of
projects should be funded to create a
well-connected and user-friendly
network in Clayton.
Clayton should take advantage of costeffective opportunities to include bicycle
10
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church groups, health professionals, and
educators to develop bicycle programs.

facilities in
incidental roadway
improvements,
such as repaving
and reconstruction
projects. The
Town administers
a number of resurfacing projects
throughout the Town on an annual basis.
Most recently, the Town has completed
projects for areas such as Wilson Street
and Center Street. The Planning
Department should coordinate regularly
with the Town Utilities Director and
state transportation planners to make
sure that upcoming projects in the
Clayton area include bicycle facilities.

State Funding Support
Many of the roadways where bicycle
facilities are needed in Clayton are
owned and maintained by NCDOT.
Therefore, the Town should take
advantage of strong state support for
funding bicycle projects and programs.
To obtain state funding, the Town
should take the following actions:
§ Send the recommendations of this
plan to the NCDOT Bicycle and
Pedestrian Program and to the
NCDOT Division 4 Engineer
immediately after the plan is
adopted. This will improve the
likelihood that bicycle
accommodations will be included
during incidental construction and
paving projects.

Bicycle Program Funding
While the Town may be able to fund
some program activities, it should seek
to build partnerships as a cost-effective
way to offer comprehensive programs.

For example, the Town
Build
should partner with Johnston
partnerships
County and state law
with local bicycle
enforcement departments to
shops, bicycle
implement the bicycle safety
advocacy
groups,
enforcement campaign. In
church groups,
addition, having local cohealth
sponsors of events such as
professionals,
Walk and Bike to School
and educators to
Day and Bike to Work Week
develop bicycle
can help fund events and
programs
build relationships with other
groups that believe bicycling
is important in the community.
Therefore, the Town should build
partnerships with local bicycle shops,
bicycle advocacy groups (i.e., TORC),
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§ Check the State
Transportation
Improvement Program
(STIP) on a regular basis
to identify opportunities to
include bicycle facilities
as a part of STIP projects
in Clayton. For projects
where bicycle facilities are
possible, the Town bicycle
and pedestrian coordinator
(i.e., Parks and
Recreation) should notify
both the NCDOT Division 4
Engineer and the NCDOT Bicycle
and Pedestrian Program to make
sure that bicycle facilities are
included during the scoping,
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§ Submit spot improvement
projects to NCDOT Division 4 so
that they can be fixed with
Division Discretionary Funds.
Through the course of this study,
three dangerous intersections
were identified as priority “spot
safety”projects. These
intersections are:

design, and construction phases of
the project.
§ Submit one or two of the plan’s
Top Priority projects to NCDOT
during the first year after the plan
is adopted so that they can be
considered for the
Bicycle/Pedestrian Program
section of the State Transportation
Improvement Program (STIP).
Typically, the total cost of
construction should not exceed
$500,000. Continue to submit
one or two additional projects for
consideration each year in the
future. Projects that do not require
the Town to purchase additional
right-of-way are the best
candidates for this funding
source. The Bicycle/Pedestrian
TIP can include incidental and
independent projects. Currently,
$6 million is available per year
for the entire state through this
funding source, and it does not
require local matching funds.

o US 70/Amelia Church
Road –heavily congested
area, no bicycle or
pedestrian provisions
exist today, vehicular
sight distance problems
associated with approach
grades
o US 70/Shotwell –high
volume, high speed,
inadequate crosswalks,
lighting, and lack of
actuated pedestrian signal
o US 70 Ramps/Lombard
Street –high volume,
vehicular sight distance
problems, school related
pedestrian activity, no
bicycle or pedestrian
provision exist today.

§ Apply for Transportation
Enhancement Program funding
for an important bicycle project.
Bicycle facilities are one of
several types of projects that are
eligible to be funded by this
program. This funding source
requires a 20% local match. For
more information on the
Enhancement Grant Program see
the following web page link:

§ Using Discretionary Funds will
allow the improvement requests
to go through an abbreviated TIP
process so that they are funded
and implemented within one to
two years rather than six. Spot
improvement projects include
short road sections that need
shoulders, drainage grate
replacements, and improvements
to minor intersections.

www.ncdot.org/planning/develop
ment/Enhancement/enhancement
/enhancement.htm
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§ Take advantage of programs
similar to N.C. Moving Ahead!,
which provided $5 million for
bicycle and pedestrian
improvements (out of $70 million
total for multimodal
transportation). If a similar
program is established in the
future, the Town should actively
pursue having several bicycle
projects funded through this
source.

§ Apply for grants from the
Governor’s Highway Safety
Program (GHSP) to fund
education, enforcement, and
encouragement campaigns. These
federal Section 402 Highway
Safety funds can be used for
bicycle programs.

Local Funding Programs
Alternative Funding Measures
It is evident that Powell Bill and general
§ Consider applying for state grants
fund revenues alone will not be
to purchase bicycle helmets for
sufficient to fund a systematic
low- and moderateprogram of constructing bicycle
Apply for state
income children so that
facilities within the Town.
grants to
they can participate in
Alternative funding measures
purchase
the new Pedestrian and
that other jurisdictions use for
bicycle helmets
Bicycle Safety
bike system improvements
for low- and
Education Program.
include:
moderateNCDOT may have
income
funds available for this
children
purpose through its
“Share the Road”license plate
§ Transportation/Recreational
campaign.
Bonds
§ Take advantage of state planning
grant funding to update this plan
in five years. In addition, seek
state planning grant funding to
implement a pedestrian plan.
Typically, improving conditions
for pedestrians also makes it safer
and more convenient to bicycle.
In fact, this plan was funded in
part by a grant from the Division
of Bicycle and Pedestrian
Transportation of NCDOT.

§ Impact Fees
§ Oversize Agreements
Transportation/Recreational Bonds
Transportation and recreational bonds
have been instrumental in the strategic
implementation of local roadways,
bicycle and pedestrian facilities
throughout North Carolina. Voters in
communities both large and small
regularly approve the use of bonds in
13
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those who buy property in the new
developments. Impact fees free other
taxpayers from the obligation to fund
costly new public services that do not
directly benefit them. Only a handful of
communities in North Carolina have
legislative approval to use impact fees
(e.g., Cary). The use of impact fees
requires special authorization by the
North Carolina General Assembly.

order to improve their transportation
system. Projects that have historically
been funded include sidewalk projects,
bikeways, greenways, new road
construction, and streetscape
enhancements.
§ As Clayton continues to grow, the
Town should incorporate bicycle
facility improvements into future
local bond initiatives.
Incorporating a pilot bicycle
project into a bond package
would be an effective way to
secure short-term bicycle funding.

Oversize Agreements
This is an agreement between the Town
and a developer to identify cost sharing
to compensate a developer for
constructing a collector street with
bicycle and pedestrian facilities instead
of a local street with no provisions for
bicyclists. For example, instead of a
developer constructing a 30-foot backto-back local street, additional funding
would be provided by the Town to
upgrade the particular cross section to a
33-foot back-to-back cross section
(including bike lanes).

§ Powell Bill or other road
maintenance funds can be utilized
to create incidental bicycle
projects through repaving and
restriping roads.
Impact Fees
The Town Administration is currently
working well with the development
community to look beyond the bare
necessities of the development.
Developers are being asked to
incorporate more pedestrian and bicycle
amenities into their site plans.
Developer impact fees and system
development charges are another
funding option for communities looking
for ways to pay for bicycle facilities and
associated infrastructure. They are most
commonly used for water and
wastewater system connections or police
and fire protection services but they have
recently been used to fund school
systems and pay for bicycle and
pedestrian connections. Impact fees
place the costs of new development
directly on developers and indirectly on
14
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Appendices

