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HIGHWAY PLAN
Transportation Planning
The highway element is the backbone of the entire transportation plan, and has existed since the development of
the first Fayetteville Thoroughfare Plan in the early 1960’s. The thoroughfare planning process was mandated
by the North Carolina General Assembly in 1959 (G.S. 136-66.2). During the 2001 session, the General Assembly
ratified the statute. The statute requires that each MPO in cooperation with the Department of Transportation
develop a Comprehensive Transportation Plan (CTP) in accordance with 23 U.S.C-G.S.134. The statue also
states that an MPO may include projects in its transportation plan that are not included in the financially
constrained plan or are anticipated to be needed beyond the horizon year. Lastly, the statue also states the
development of the transportation plan for municipalities located within the MPO will be done through the MPO
and the MPO will represent the municipalities’ planning and programming interests to the Department. The
Metropolitan Transportation Plan will also be used to update the FAMPO CTP.
There are many advantages to highway planning, but the primary mission is to ensure that the road system will
be progressively developed to serve future travel demands. Thus, the main consideration in highway planning is
to make provisions for future street and road improvements so that, when the need arises, feasible opportunities
to make improvements exist.
There are two major benefits derived from highway planning. First, each road or highway can be designed to
perform a specific function and provide a specific level of service. This permits savings in right-of-way,
construction, and maintenance costs. It also protects residential neighborhoods and encourages stability in travel
and land use patterns. Second, local officials are informed of future improvements and can incorporate them into
planning and policy decisions. This will permit developers to design subdivisions in a non-conflicting manner,
direct school and park officials to better locate their facilities and minimize the damage to property values and
community appearance that is sometimes associated with roadway improvements.

The Study Area
The model area for the Fayetteville Area Metropolitan Planning Organization (FAMPO) includes all of
Cumberland County, and portions of Harnett County, Hoke County, Moore County and Robeson County.
However, FAMPO’s Metropolitan Planning Area (MPA) boundary does not include all of Cumberland County.
As a result of possible air quality designation as non-attainment for ozone by the Environmental Protection
Agency, all of Cumberland County is included in the travel demand model update. The 2045 FAMPO travel
demand model is divided into 854 zones that span the MPO planning jurisdiction.

Model Development
In order to develop an efficient highway plan it is necessary to develop and calibrate a travel demand model of
the study area. Developing a travel demand model requires a methodical process which seeks to emulate the
travel patterns in the study area based upon data such as population, employment, land use, the existing and future
roadway network, traffic counts and local travel patterns. The 2045 travel demand model used population and
employment data for 2015 in the base year and a planning horizon year of 2045. Socioeconomic data, population
and employment is then projected to the horizon year and applied to the roadway network. The model may be
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used to evaluate any resulting street system deficiencies generated from future traffic and alternate solutions to
these problems.
A variant of the traditional four step travel demand model has been developed which includes trip generation,
destination choice, mode choice and traffic assignment. Private and commercial vehicle trips are also represented
(autos and trucks). Level of service for each model link is also produced as part of the analysis.
Detailed model documentation consisting of design considerations and model structure is provided in a report
written and is included as Appendix 1 with this document. The 2045 FAMPO travel demand model was
developed by Cambridge Systematics in cooperation with NCDOT and FAMPO.

The Roadway Network
The purpose of the travel demand model is to replicate the travel patterns of FAMPO’s highway system.
Roadways represented in the model include all Interstate, US, and NC facilities as well as locally significant
roadways that are relevant to the movement of people and goods within the study area. Generally, major arterials
and significant land accesses, and collector streets are represented.

Data Requirements
In order to produce an adequate traffic model of the study area, two primary types of data are required. First,
traffic counts on routes used in the model provide a basis for calibrating the model. These traffic counts show a
snapshot of traffic conditions in the study area. Second, socioeconomic data (household data and employment
estimates by Standard Industrial Code classification) are necessary in order to generate traffic within the model.
The data for the dwelling units and employment for 2015 were developed using the 2010 Census Blocks and the
2016 American Community Survey data from the United States Census Bureau. The projection of socioeconomic
data to the future year was performed by the FAMPO staff, as well as the collection of the base year
socioeconomic data, and was based on historical growth trends throughout the respective counties.
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Land Use Scenario Overview Maps
Distribution of Total Population by Transportation Analysis Zone

Figure 1 - Cambridge Systematics
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Distribution of Total Employment by Transportation Analysis Zone

Figure 2 - Cambridge Systematics
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Highway Classification System
Streets perform two primary functions, traffic service and land access, which when combined are
basically incompatible. The conflict is not serious if both traffic and land service demands are low.
However, when traffic volumes are high, conflicts created by uncontrolled and intensely developed
abutting property lead to intolerable traffic flow friction and congestion.
The underlying concept of the highway plan is that it provides a functional system of streets that
permits travel from origins to destinations with directness, ease and safety. Different streets in this
system are designed and called on to perform specific functions, thus minimizing the traffic and land
service conflict. For the purpose of simplicity, the classification system used in this plan is the
recently approved Functional Classification Update.

Idealized Major Highway System
The coordinated system of major highways that is most adaptable to the desired lines of travel within
an urban area and that is reflected in most urban area highway plans is the radial-loop system. The
radial-loop system includes radials, cross towns, loops, and bypasses.
Radial streets provide for traffic movement between points located on the outskirts of the city and
the central area. This is a major traffic movement in most cities, and the economic strength of the
central business district depends upon the adequacy of this type of highway.
If all radial streets crossed in the central area, an intolerable congestion problem would result. To
avoid this problem, it is very important to have a system of cross town streets that form a loop around
the central business district. This system allows traffic moving from origins on one side of the
central area to destinations on the other side to follow the area’s border. It also allows central area
traffic to circle and then enter the area near a given destination. The effect of a good cross town
system is to free the central area of cross town traffic, thus permitting the central area to function
more adequately in its role as a business or pedestrian shopping area.
Loop system streets move traffic between suburban areas of the city. Although a loop may
completely encircle the city, a typical trip may be from an origin near a radial thoroughfare to a
destination near another radial thoroughfare. Loop streets do not necessarily carry heavy volumes
of traffic, but they function to help relieve central areas. There may be one or more loops, depending
on the size of the urban area. They are generally spaced one-half mile to one mile apart, depending
on the intensity of land use.
A bypass is designed to carry traffic through or around the urban area, thus providing relief to the
city street system by removing traffic that has no desire to be in the city. Bypasses are usually
designed to through-highway standards, with control of access. Occasionally, a bypass with low
traffic volume can be designed to function as a portion of an urban loop. The general effect of
bypasses is to expedite the movement of through traffic and to improve traffic conditions within the
city. By freeing the local streets for use by shopping and home-to-work traffic, bypasses tend to
increase the economic vitality of the local area.

Objectives of Highway Planning
Highway planning is the process public officials use to assure the development of the most
appropriate street system that will meet existing and future travel needs within the urban area. The
primary aim of a highway plan is to guide the development of the urban street system in a manner
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consistent with the changing traffic patterns. A highway plan will enable street improvements to be
made as traffic demands increase, and it helps to eliminate unnecessary improvements, so needless
expenses can be averted. By developing the urban street system to keep pace with increasing traffic
demands, a maximum utilization of the system can be attained, requiring a minimum amount of land
for street purposes. In addition to providing for traffic needs the highway plan should embody those
details of good urban planning necessary to present a pleasing and efficient urban community. The
use of Context Sensitive Design standards, as recommended by the Institute of Transportation
Engineers (ITE), will be employed by the MPO and recommended to NCDOT as often as possible,
making our network a true multi-modal system that is accepted by our citizens and that provides
them with a better quality of life by providing a sense of place. The location of present and future
population, commercial, and industrial development effects major street and highway locations.
Conversely, the location of major streets and highways within the urban area will influence the urban
development pattern.
Other objectives of a highway plan include:

 To provide for the orderly development of an adequate major street system as land
development occurs;

 To reduce travel and transportation costs;
 To reduce the cost of major street improvements to the public through the coordination of the
street system with private action;

 To enable private interest to plan their actions, improvements, and development with full
knowledge of public intent;

 To minimize disruption and displacement of people and businesses through long-range
advance planning for major street improvements;

 To reduce environmental impacts resulting from transportation, and
 To increase travel safety.
These objectives are achieved through improving both the operational efficiency of highways and
improving the system efficiency through system coordination and layout.

Operational Efficiency
The operational efficiency of a street is improved by increasing its capability to carry more vehicular
traffic and people. In terms of vehicular traffic, a street’s capacity is defined by the maximum
number of vehicles which can pass a given point on a roadway during a given time period under
prevailing roadway and traffic conditions. Capacity is affected by the physical features of the
roadway, nature of traffic, and weather.
Physical ways to improve both vehicular and non-motorized capacity include:

 Street widening - widening of a street from two to four lanes more than doubles the capacity
of the street by providing additional maneuverability for traffic.

 Intersection improvements - increasing the turning radii, adding exclusive turn lanes, and
channelizing movements can improve the capacity and safety of an existing intersection.
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 Improvement of vertical and horizontal alignment - reduces the congestion caused by slow
moving vehicles.

 Elimination of roadside obstacles - reduces side friction and improves a driver’s field of
sight.

 Implementation of Complete Streets Standards designed to offer something for everyone
including sidewalks, bike lanes, wide shoulders, abundant crosswalks, refuge medians,
special bus lanes, raised lanes, audible pedestrian signals, bus pull outs, and sidewalk bulbouts. The “Complete Streets” policy adopted by the NCDOT “directs the department to
consider and incorporate several modes of transportation when building new projects or
making improvements to existing infrastructure”. They describe the benefits of this approach
as:
o Making it easier for travelers to get where they need to go;
o Encouraging the use of alternative forms of transportation;
o Building more sustainable communities;
o Increasing connectivity between neighborhoods, street, and transit systems;
o Improving safety for pedestrians, cyclists, and motorists.
FAMPO encourages the use of the complete streets concept in all current and future projects
where feasible. The Raeford Road Corridor Study, a joint effort between the City of Fayetteville,
NCDOT, and FAMPO, embraced many complete street guidelines. These streets encourage
walking and bike riding and improve safety, while increasing capacity and welcoming all citizens
by providing an interconnected, multi-modal transportation network. They are also fiscally
responsible for the many low cost solutions that they can offer. Other complete streets projects
being promoted in the FAMPO region include Murchison Road, Ramsey Street, and Robeson
Street.

The northern Ramsey Street project in Fayetteville (pictured above) implemented many Complete
Streets principles which helped increase safety and improve walkability through the corridor.
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Operational strategies to improve street capacity include:

 Control of Access - a roadway with complete access control can often carry three times the
traffic handled by a non-controlled access street with identical lane width and number.

 Parking removal - Increases capacity by providing additional street width for traffic flow
and reducing friction to flow caused by parking and un-parking vehicles.

 One-way operation - The capacity of a street can sometimes be increased 20 -50%,
depending upon turning movements and overall street width, by initiating one-way traffic
operations. One-way streets can also improve traffic flow by decreasing potential traffic
conflicts and simplifying traffic signal coordination.

 Reversible lane - Reversible traffic lanes may be used to increase street capacity in situations
where heavy directional flows occur during peak periods.

 Road Diets - techniques to reduce the number of lanes on a roadway cross-section or to add
multi-modal capacity without necessarily displacing traffic. On higher volume roads, signals
may be replaced with roundabouts, and other means to keep traffic moving smoothly and
uniformly and minimize idling. Other benefits of road diets include lower vehicular speeds
and/or improved pedestrian safety. Also, road diets may promote better land use, reduce
induced vehicular traffic, promote greater driver attentiveness, and promote cycling.
Providing left turn lanes at intersections improves vehicular safety and can enable efficiency
gains along the roadway.

 Signal phasing and coordination - Uncoordinated signals and poor signal phasing restrict
traffic flow by creating inefficient stop-and-go operation.
Travel Demand Management is another method used to improve the efficiency of existing
streets. Travel demand can be reduced or altered in the following ways:

 Carpools - Encourage people to form carpools and vanpools for journeys to work and other
trip purposes. This reduces the number of vehicles on the roadway and raises the people
carrying capability of the street system.

 Alternate mode - Encourage the use of non-highway modes of transportation including
transit, bike or walking when appropriate.

 Work hours - Encourage industries, businesses, and institutions to stagger work hours or
establish variable work hours for employees. This will spread peak travel over a longer time
period and thus reduce peak hour demand.

 Land use - Plan and encourage land use development or redevelopment in a more travel
efficient manner. FAMPO staff participates in plan review for Cumberland County and the
City of Fayetteville to help accomplish this goal.

System Efficiency
Another means for altering travel demand is the development of a more efficient system of streets
that will better serve travel demand. A more efficient system can reduce travel distances, time, and
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cost to the user. Improvements in system efficiency can be achieved through the concept of
functional classification of streets and development of a coordinated major street system.

Application of Highway Planning Principles
The concepts presented in the discussion of operational efficiency, system efficiency, functional
classification, and idealized major highway system are the conceptual tools available to the
transportation planner in developing a highway plan. In actual practice highway planning is done
for established urban areas and is constrained by existing land use and street patterns, existing public
attitudes and goals, and current expectations of future land use. Compromises must be made because
of these and the many other factors that affect major street locations.
Through the highway planning process, it is necessary from a practical viewpoint that certain basic
principles be followed as closely as possible. These principles are listed below:
1. The plan should be derived from a thorough knowledge of today’s travel - its component
parts, and the factors that contribute to it, limit it, and modify it.
2. Traffic demands must be enough to warrant the designation and development of each major
street. The highway plan should be designed to accommodate a large portion of major traffic
movements on a few streets.
3. The plan should conform to and provide for the land development plan for the area.
4. Certain considerations must be given to urban development beyond the current planning
period. Particularly in outlying or sparsely developed areas that have development potential,
it is necessary to designate roadway facilities on a long-range planning basis to protect rightsof-way for future development.
While being consistent with the above principles and realistic in terms of travel trends, the plan must
be economically feasible.

Environmental Concerns
In the past several years, environmental considerations associated with highway construction have
come to the forefront of the planning process. The legislation that dictates the necessary procedures
regarding environmental impacts is the National Environmental Policy Act. Section 102 of this act
requires the execution of an environmental impact statement, or EIS, for road projects that have a
significant impact on the environment. Included in an EIS would be the project’s impact on
wetlands, water quality, historic properties, wildlife, and public lands. SAFTEA-LU (Safe,
Accountable, Flexible, Efficient Transportation Equity Act – A Legacy for Users) of 2005 and MAP21 (Moving Ahead for Progress in the 21st Century) of 2012 as well as the FAST (Fixing America’s
Surface Transportation) Act of 2015 each emphasized the need to evaluate environmental and social
impacts by requiring consultation with resource agencies (U.S. Fish and Wildlife, Historic
Preservation Offices, U.S. Corps of Engineers, Environmental Protection Agency, etc.) and the
formulation of a systems level Mitigation Plan to be included in the 2045 FAMPO Metropolitan
Transportation Plan.
A selection of maps depicting sensitive areas is included in this plan. The Mitigation Plan will
include additional maps and will describe the methodology and sources used in generating them.
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Wetlands, Forests, and other Natural Areas
In general terms, wetlands are lands where saturation with water is the dominant factor in
determining the nature of soil development and the types of plant and animal communities living in
the soil and on its surface. The single feature that most wetlands share is soil or substrata that is at
least periodically saturated with or covered by water. Water creates severe physiological problems
for all plants and animals except those that are adapted for life in it or in saturated soil.
Wetlands and other natural areas are crucial ecosystems in our environment. They help regulate and
maintain the hydrology of our rivers, lakes, and streams by slowly storing and releasing floodwaters.
They help maintain the quality of our water by storing nutrients, reducing sediment loads, and
reducing erosion. They are also critical to fish and wildlife populations. Wetlands provide an
important habitat for about one third of the plant and animal species that are federally listed as
threatened or endangered. Riparian forests are those forested lands adjacent to streams, rivers, or
shorelines that form the transition between land and water environments. Although riparian areas
typically comprise only about 5 to 10 percent of the land in the watershed, they play an important
role in maintaining the health of watersheds. Forests are the most effective type of riparian buffer.
Riparian forest buffers improve water quality while providing habitat for wildlife and fish.
Riparian buffers are key to controlling non-point source pollution. They also:
• Help maintain the integrity of stream channels and shorelines;
• Reduce the impact of upland sources of pollution by trapping, filtering and converting sediments,
nutrients and other chemicals; and
• Supply food, cover and thermal protection to fish and other wildlife.
Planning in coordination with various natural resources partners and implementing best management
practices, including those outlined in the Green Highways Concept, allow wetlands and forests
impacts to be avoided or minimized to the greatest extent possible while preserving the integrity of
the transportation plan. The Green Highways concept embraces the following strategies:
•
•
•
•
•
•
•
•
•
•
•
•
•

Innovative stormwater Best Management Practices
Low Impact Development
Stormwater and watershed research
Environmentally Friendly Concrete
Bioretention
Porous Pavements
Environmentally Friendly Paving
Forest Buffers
Restored and Stormwater Wetlands
Stream Restoration
Wildlife Crossings
Soil Amendments
Stormwater Management with Pervious Pavement
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The FAST Act called for MPO’s to address stormwater by “improving the resiliency and reliability
of the transportation system and reduce or mitigate stormwater impacts of surface transportation”.
FAMPO is working cooperatively with NCDOT and the local municipalities to implement
strategies that will address stormwater management.
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1.
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3.
4.

Bioretention Swale
Porous Pavement Shoulder
Environmentally Friendly Paving
Preserved Forest Buffer

5.
6.
7.
8.

11

Restored and Stormwater Wetlands
Stream Restoration
Wildlife Crossing
Soil Amendments

Threatened and Endangered Species
The Threatened and Endangered Species Act of 1973 allows the U. S. Fish and Wildlife Service to
impose measures on the Department of Transportation to mitigate the environmental impacts of a
road project on endangered plants and animals and critical wildlife habitats. By locating rare species
in the planning stage of road construction, we can avoid or minimize these impacts.

Historic Sites
The federal government has issued guidelines requiring all State Transportation Departments to
make special efforts to preserve historic sites. In addition, the State of North Carolina has issued its
own guidelines for the preservation of historic sites. These two pieces of legislation are described
below:

National Historic Preservation Act - Section 106 of this act requires the Department
of Transportation to identify historic properties listed in the National Register of Historic
Places and properties eligible to be listed. The Department of Transportation must consider
the impacts of road projects on historic properties and consult with the Federal Advisory
Council on Historic Preservation.

NC General Statute 121-12(a) - This statute requires the Department of Transportation
to identify historic properties listed on the National Register, but not necessarily those eligible
to be listed. The Department of Transportation must consider impacts and consult with the
North Carolina Historical Commission, but the Department is not bound by their
recommendations.
Measures will be taken to make certain that all historic sites and natural settings in the Fayetteville
Metropolitan Area are preserved. Therefore, further evaluations of local historic sites will be
conducted prior to the construction of any proposal.

Archaeology
FAMPO coordinates with resource agencies to identify potential areas and mitigate as necessary, in
accordance with the Mitigation and Consultation element of the MTP. FAMPO will incorporate
GIS datasets into our planning process as they are developed. There are various archaeological sites
located in the Fayetteville Metropolitan Area, and care will be taken to ensure that any possible
archaeological sites will be evaluated prior to the construction of any proposals.

Air Quality
Protecting environmental air quality is essential to preserving a high quality of life for residents of
the Fayetteville Metropolitan Area. There is widespread recognition that a clean and healthy
environment is a prerequisite for a high quality of life. In transportation planning, FAMPO strives
to make the design, construction and management of our region’s transportation system conducive
to the conservation, restoration or minimization of adverse impacts to the natural environment,
including improving and maintaining air quality standards. To this end, FAMPO participates in the
Environmental Protection Agency’s Ozone Advance Program.
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Environmental Justice
Environmental Justice embraces the precept that all people and communities are entitled to equal
protection under environmental, health, employment, housing, transportation, and civil rights laws.
Environmental Justice is not only a set of legal and regulatory obligations but also a means toward
improving the transportation decision-making process. Effective transportation decision-making
requires that the needs of several different socioeconomic groups be understood and addressed. In
order to ensure Environmental Justice, certain guidelines and principles must be made aware and
followed.
Environmental Justice has three fundamental principles:
•

Avoid, minimize, or mitigate disproportionately high and adverse human health and
environmental effects, including social and economic effects, on minority populations and
low-income populations

•

Ensure the full and fair participation by all potentially affected communities in the
transportation decision-making process.

•

Prevent the denial of, reduction in, or significant delay in the receipt of benefits by minority
and low-income populations

Minority groups are those persons who are Black, Hispanic, Asian American, American Indian or
Alaskan Native. These minority populations are those that are readily identifiable groups who live
in geographic proximities who will be affected by a proposed FAMPO program, policy, or activity.
Low-Income Populations are those groups whose household income is at or below the Department
of Health and Human Services poverty guidelines and who will be affected by a proposed FAMPO
program, policy, or activity.

Methodology to Ensure Environmental Justice
Disproportionately High and Adverse Effect on Minority and Low-Income Populations is defined
as an unfavorable effect that is predominately borne by a minority population and/or low-income
population; or will be suffered by the minority population and/or low-income population and is
appreciably more severe or greater in magnitude than the adverse effect that will be suffered by the
non-minority population and/or non-low-income population. This can be ensured by identifying and
mapping locations of low-income and minority population and recognizing the transportation needs
of these population areas.
Full and fair participation by all potentially affected communities in the transportation decisionmaking process is ensured by the documentation and evaluation of the public involvement process
described in the Metropolitan Transportation Plan.
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Assessment of benefits and burdens of transportation plans with respect to target population will
prevent the denial of, reduction in, or significant delay in the receipt of benefits by low-income or
minority populations.
FAMPO will administer the governing regulations in order to identify and avoid
discrimination and disproportionately high and adverse effects on minority populations and
low-income populations by:
1) Reviewing the racial, ethnic, and income-distribution patterns provided by various Census
data and prepare a demographic profile of the area.
2) Calculating percentages of low-income and minority populations for each TAZ/Block Group
within the specific planning area in order to determine areas predominantly minority and/or
low income.
3) Using GIS maps for visual representation of:
• Low-income population
• Minority population
• Elderly population
• Linguistically isolated households
• Disabled population
• TIP projects within the demographic and planning area.
4) Involving the public and using their feedback when planning routes and schedules in order
to ensure the needs and importance of transportation are addressed. The MPO also attends
all walk-in meetings, informational workshops, and public meetings to ensure that local
interests are addressed according to Environmental Justice. FAMPO has a Citizens Advisory
Committee in place designed to help represent underrepresented populations in the area that
makes recommendations to the Transportation Coordinating Committee.
5) Providing Americans with Disabilities Act (ADA) accessible meeting places for walk-in
meetings, informational workshops, and public meetings.
6) Providing bi-lingual speakers, interpreters, translators and services for the hearing and
visually-impaired, when necessary.
Maps will also be used as part of the Environmental Justice Plan to illustrate the following:
• Natural Environment concerns and the Highway Plan
• How Minority information was applied to the Highway Plan.
• How Low Income (Poverty Data) was applied to the Highway Plan.
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FAMPO Highway Plan
FAMPO and NCDOT Transportation Planning Branch (TPB) staff cooperated in developing the
Highway Plan by jointly reviewing the previous Highway Plan and its feasibility in comparison to
the horizon year data and needs. The Natural Environment and Environmental Justice data is used
in evaluating existing and proposed facilities. As stated in the Study Area description, the highway
plan includes the portion of Cumberland County outside of the Metropolitan Planning Area (MPA),
to facilitate the Air Quality Conformity Analysis, as required in federally designated non-attainment
areas.
In order to better understand the future area needs, an adequate picture of the current system and its
deficiencies is required. The following pages include maps that will aid in visualizing the current
and future Level Of Service (LOS) of the network, which will be used as one of the measuring tools
to evaluate the system, current and future needs, and in development of the next MTIP.

FAMPO SPOT Project Ranking Process
Introduction
The process outlined on the following pages is what FAMPO used to assign local input points to
all projects within the FAMPO Metropolitan Planning Area during the most recent round of
prioritization. FAMPO receives 1800 points to distribute to Regional Level projects and 1800
points to distribute to Division Level projects. The Fayetteville Area MPO proposes giving the top
ranked projects in the Regional Funding Category and the top ranked projects in the Division
Category the maximum points each, until the 1800 total points per category have been met. The
remaining projects will receive no local input points from the MPO but will receive their only
points based upon the SPOT assigned quantitative scoring system.

Scoring Criteria Descriptions
•

Existing Congestion: a measure of the volume/capacity ratio of a facility or transit service taken
from SPOT P5.0 quantitative score data.

•

Safety Score: a calculation based on the crash frequency, severity, and safety benefits along
sections of a particular roadway. The safety score is the score generated in the quantitative scoring
process and is calculated in accordance with the SPOT P5.0 quantitative score calculation.

•

Freight Volume: the number of trucks or equivalent vehicles that utilize the facility on a daily
basis. Percentage of truck volume of average daily traffic converted to a number of trucks or
equivalent. Data generated by NCDOT SPOT offices will be used for this measure.

•

Transportation Plan Consistency: a yes or no question to determine if the proposed project is
found in an existing adopted transportation plan for the area.
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•

Corridor Continuity: a measure of the project completing or continuing improvements on a
defined highway or roadway route which are being completed or in which improvements are
ongoing.

•

Multimodal Accommodations: a yes or no measure of the incorporation of pedestrian, bicycle or
transit elements into a project.

•

Public Support: Public support for the project as documented through feedback received through
public outreach efforts, including surveys, Citizen Advisory Committee input, and public meetings.

•

Supports Environmental Justice, Land Use, or Economic Development: a qualitative measure
of EJ, land use and transportation integration, and local economic development benefits gauged by
coordination with technical experts from the respective areas (E.G. NCDOT Transportation
Planning Branch, local government planning departments and economic development departments.)

•

Transit Expansion: a yes or no measure of the project expanding passenger service on existing
routes or opening new routes for increased service

•

Serves Activity Center(s): a yes or no measure of the project serving a large employment center,
trauma center, institution of higher learning, tourist center or other high traffic facility/site.

•

Connectivity: a measure of the project which continues multimodal improvements across a fixed
route for non-highway projects which are already completed or planned.
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Regional Needs Ranking
Certain highway, aviation, transit, and rail projects are scored at the regional impact level, as well
as any projects that cascade into the regional impact category from the statewide mobility
category. FAMPO’s methodology allows for non-highway projects to be scored independently,
thus the table below applies only to highway projects.
Highway Project Regional Ranking – Criteria and Weights
Criteria

0 Points

5 Points

Existing
Congestion
(20 Max)

Volume to
capacity less
than 0.5

Volume to
capacity
between 0.51
and 0.75

Safety Score
(20 Max)

SPOT safety
points less than
20

SPOT safety
points between
21-40

Freight
Volume
(5 Max)

Less than 400
trucks/equivale
nt per day

More than 400
trucks/equivale
nt per day

Transportation
Plan
Consistency
(10 Max)

Project is not
in CTP or
MTP or other
approved plan

20 Points

Volume to
Capacity
over 1.0

SPOT
safety
scores over
81 points

Project is in
CTP or MTP
or other
approved
plan

Multimodal
Accommodatio
ns
(10 Max)
Public Support
(5 Max)

Project does
not complete or
continue
corridor
improvement
Project does
not include
ped/bike/transi
t facilities
No Public
Some Public
Support
Support

Supports
Environmental
Justice, Land
Use, or

Project adds
capacity or
accessibility
where growth

Corridor
Continuity
(10 Max)

15
Points
Volum
e to
Volume to
capacit
capacity
y
between 0.76
betwee
and 0.9
n 0.91
and 1.0
SPOT
SPOT safety
safety
points
points
between 41-60 betwee
n 61-80
10 Points

Project does
continue
corridor
improvement
Project does
include
ped/bike/tran
sit facilities

Project adds
some new
capacity or
accessibility
in support of
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Project
adds new
capacity or
accessibilit
y in

Economic
Development
(20 Max)

is not
encouraged

EJ, land use,
or economic
developments

support of
EJ, land
use, and
economic
developme
nt

Division Needs Ranking
Certain highway, aviation, bicycle and pedestrian, transit, and rail projects are scored at the
division needs level, as well as any projects that cascade into the division needs category from the
regional impact category. FAMPO’s methodology allows for non-highway projects to be scored
independently, thus the table below applies only to highway projects.
Highway Project Division Impact
Criteria
0 Points
5 Points
Volume
to
Existing
Volume to
capacity
Congestion
capacity less
between
(20 Max)
than 0.5
0.51 and
0.75
SPOT
SPOT safety
safety
Safety Score
points less than points
(15 Max)
30
between
31-50
Transportation
Project is not
Plan Consistency
in CTP of TP
(10 Max)
Project does
Multimodal
not include
Accommodations
ped/bike/transit
(15 Max)
facilities
Minimal
Public Support
public
(20 Max)
support
Supports
Environmental
Justice, Land
Use, or
Economic
Development
(20 Max)

Ranking – Criteria and Weights
10 Points
15 Points
20 Points
Volume to
capacity
between 0.76
and 0.9

Volume to
capacity
between 0.91
and 1.0

SPOT safety
points
between 5165

SPOT safety
points greater
than 66

Project is in
CTP or TP
Project does
include
ped/bike/transit
facilities

Project adds
some new
capacity or
accessibility
in support of
EJ, land use,
or economic
developments

Project adds
capacity or
accessibility
where growth
is not
encouraged
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Volume to
Capacity
over 1.0

Strong
public
support
Project adds
significant
new
capacity or
accessibility
in support of
EJ, land use,
or economic
development

Level of Service
Level of Service (LOS) is a qualitative measure that characterizes the operational conditions within
a traffic stream and represents the perception of traffic service by motorists and passengers. The
different levels of service characterize these conditions in terms of such factors as vehicle speed,
travel time, freedom to maneuver, traffic interruptions, comfort, and convenience. Six levels are
used to measure Level of Service. They range from letter A to F. For roadways, LOS A indicates
no congestion and LOS F represents more traffic demand than road capacity and extreme delays.
The table below provides a general description of these Levels of Service for roadways as given in
the 2000 Highway Capacity Manual, as well as descriptions for signalized and unsignalized
intersections. Specific Level of Service definitions vary for two-lane highways, multi-lane
highways, and intersections. In addition, the Level of Service for signalized and unsignalized
intersections cannot be compared directly. In general, a poor Level of Service rating can still be
considered acceptable for an unsignalized intersection. This is because the unsignalized
intersection analysis is based upon the delay for minor street drivers as they await sufficient gaps
in major street traffic. The signalized intersection analysis provides an overall average delay and
Level of Service for the entire intersection.
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20

21

22
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Highway Projects Tables
Project

From

To

Improvement Type

Estimated Cost (Thou) STI Category TIP#

Horizon Year 2025
NC 211
Gillis Hill Rd Ext
Rockfish Road
Lindsay Road
Wayside Road
Gillis Hill Rd
All-American
I-95
I-95
I-95
I-95
I-95
Fayetteville Outer Loop
Fayetteville Outer Loop
Fayetteville Outer Loop
Fayetteville Outer Loop
Fayetteville Outer Loop
Fayetteville Outer Loop
Fayetteville Outer Loop
Fayetteville Outer Loop
South Main St
Camden Road
Rockfish Road & Golfview Road
Cliffdale Road
Clark West Road
Camden Road
NC 24
Spring Lake Bypass
Shaw Road/Shaw Mill Road
Fayetteville Computerized Traffic Signal System
Raeford Road

US 15/501
Rockfish Road
Lindsay Road
Rockfish Road
Plank Road
US 401
Owen Drive
Exit 56
Exit 22
Milemarker 58
Milemarker 53
Milemarker 40
ITS for Outer Loop
I-95 in Robeson County
Parkton Road
Camden Road
Strickland Bridge Road
US 401
Cliffdale
ITS for Outer Loop
Shipman Road
Hope Mills Rd
Rockfish Road
McPherson Church
I-295
NC 24
NC 210 Lillington Highway
Bragg Boulevard

SR 1311
Lindsey Road
Camden Road
US 401
US 401
Lindsay Road
Sante Fe Drive
Exit 70
Exit 40
Milemarker 69
Milemarker 78
Milemarker 53

West of Hampton Oaks Drive

East of Fairway Drive

Parkton Road
Camden Road
Strickland Bridge Road
US 401
Cliffdale Road
Yadkin
Parkton Road
Owen Drive
Main Street
Morganton Road
Hope Mills Road
Manchester Road
NC 87 Bragg Boulevard
Murchison Road
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Widening
New Location
Widening
Widening
Widening
Widening
ROW/Utilities
Widening
Widening
Pavement Repair
Pavement Rehabilitation
Pavement Rehabilitation
ITS
New Location
New Location
New Location
New Location
New Location
New Location
ITS
Widening
Widening
Widening
Widening
New Construction
Widening
Construct Interchange
New Construction
Widen and New Location
ITS
Access Management

8503 Regional
5844 Divisional
29832 Divisional
23846 Divisional
14637 Divisional
20486 Divisional
5103 Regional
77798 Statewide
82500 Statewide
34 Transition
3816 Statewide
1060 Statewide
2000 Transition
26104 Regional
49322 Regional
67899 Regional
31701 Regional
41640 Statewide
83733 Transition
1500 Statewide
11000 Regional
52749 Transition
11855 Divisional
14101 Divisional
2915 Divisional
28115 Divisional
45000 Statewide
39556 Divisional
18526 Divisional
4350 Regional
12628 Divisional

R-5709
U-5707
U-5857
U-5858
U-5753
U-5798
U-4414
I-5986A
I-5987
I-4915
I-5788
I-5731
X-0002F
U-2519AA
U-2519AB
U-2519BA
U-2519BB
U-2519CA
U-2519CB
U-2519F
U-6001
U-2810
U-4709
U-4404
U-6097
U-3422
U-5930
U-5802A&B
U-5101A
U-5742
U-4405

Horizon Year 2035
Camden Road
All-American
Bunce Road
Ramsey Street
Ramsey Street
Ramsey Street
Rockfish Road
Fisher Road
Skibo Road
Shaw Road/Shaw Mill Road
Shaw Road/Shaw Mill Road
Cliffdale Road
Cliffdale Road
Strickland Bridge Road
Murchison Road
Murchison Road
Rim Road
Ireland Drive
Hook Loop Road
Fayetteville Outer Loop
Fayetteville Outer Loop
Robeson Street
Strickland Bridge Road
Stoney Point Road
Buffalo Lake Road
Murchison Road

Rockfish Road
Owen Drive
Raeford Road
Grove Street
Martin Luther King Jr. Freeway
US 401 Bypass
Strickland Bridge Road
Strickland Bridge Road
Skibo Road
Bragg Boulevard
Murchison Road
Skibo Road
Skibo Road
US 401
Langdon Street
Langdon Street
Raeford Road
Cumberland Road
Raeford Road
Parkton Road
I-95 in Robeson County
Raeford Road
Fisher Road
Gillis Hill Road
Micro Tower Road
I-295

I-295
Sante Fe Drive
Cliffdale Road
Martin Luther King Jr Freeway
US 401 Bypass
North of Slocumb Road
Golfview Road
Bingham Drive
Cliffdale Road
Murchison Road
Ramsey Street
Reilly Road
McPherson Church
Fisher Road
US 401 Bypass
Rowan Street
Cliffdale Road
Raeford Road
Cliffdale Road
Camden Road
Parkton Road
Blount Street
Stoney Point Road
Strickland Bridge Road
NC 87
South of US 401 Bypass
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Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Improve Intersection
Widen and New Location
Widen and New Location
Access Management
Access Management
Widening
Modernization
Modernization
Widening
Widening
Widening
New Location
New Location
Access Management
Widening
Widening
Widening
Widening

26067 Divisional
44200 Regional
18522 Divisional
24000 Divisional
38525 Regional
47800 Regional
83051 Regional
31000 Divisional
11660 Regional
24588 Divisional
57700 Divisional
31800 Divisional
12300 Divisional
30800 Divisional
26700 Regional
19800 Regional
39600 Divisional
35000 Divisional
39400 Divisional
49322 Regional
22841 Regional
15400 Regional
36400 Divisional
21000 Divisional
57100 Divisional
22910 Exempt

U-6051
U-4414
U-3424
U-4403A
U-4403B
U-4403C
U-6072A&B
U-6073
U-6133
U-5101A
U-5101B
U-5015
U-5015
U-2519B
U-2519AA
U-6152
U-4900

Horizon Year 2045
Buffalo Lake Road
Reilly Road
McCarthur Road
I-95
Golfview
I-95
Stoney Point Road
NC 210
Cliffdale Road Extension
NC 87
Spring Lake Western Bypass

Micro Tower Road
Old Raeford Road
Andrews Road
Exit 49
Rockfish Road
Exit 40
Lindsay Road
NC 87
Cliffdale Road
Doc Bennette Road
Chicken Road

NC 27
Cliffdale Road
Ramsey Street
Exit 56
Lake Upchurch Drive
Exit 49
Gillis Hill Road
Overhills Road
Gillis Hill Road
Sand Hill Road
Vass Road
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Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widening
Widen and New Location
Modernization
Widen and New Location

33000 Divisional
31400 Divisional
46500 Divisional
195396 Statewide
48600 Divisional
305300 Statewide
25700 Divisional
44100 Regional
16400 Divisional
17100 Statewide
135000 Regional

U-2710
-

Collector Street Inventory
Urban Collector Streets:
Urban Collector streets provide both land access service and traffic circulation within residential
neighborhoods, commercial development, and/or industrial areas, serve both ingress and egress
functions to and from the Thoroughfare System (or Functional classification), and may be
transitional roads from rural to city traffic.
Table 1.1: Proposed Urban Collector Streets
Proposed Street
From:
To:
Ashton Rd
Hope Mills Rd
Camelot Dr
Bibar Rd
Bingham Dr
End of road
Braxton Blvd
McArthur Rd
Winthrop Dr
Braxton Rd
Roslin Farm Rd
Chicken Foot Rd
Breckenridge St
Rosehill Rd
Kaywood Dr
Brooklyn Cir
US Hwy 301 s
Porter Rd
Brown St
N. Main St
Calkin St
Butternut Dr
Hope Mills Rd
Hornbeam Rd
Carvers Falls Rd
Ramsey St
End of road
Charmain St
Murchison Rd
Holland St
Cherry St
Antilles Cir
Legion Rd
Chilton Dr
Southgate Rd
Raeford Rd
Cliffbourne Dr
Reilly Rd
Ingleside Dr
Clifton McNeill Rd
Chicken Foot Rd
H. Bullard Rd
Cody St
Dodge Dr
Homestead Dr
Columbine Rd
John Smith Rd
George Owen Rd
Comanche St
Earl St
Chickasaw St
Culbreth Rd
NC Hwy 210 S
Cedar Creek Rd
Davis St
N. Main St
Old Plank Rd
Deaver Cir
Rockfish Rd
Hackberry Dr
Deerfield Dr
N. Bragg Blvd
Wapiti Dr
Dodge Dr
Santa Fe Dr
Cody St
Dove Dr
Huntington Ridge
N. Main St
Dunrobin Dr
Elk Rd
Dunkeld Rd
Durant Dr
Raeford Rd
Williamsburgh Dr
Elwood Dr
John Brady Rd
Hope Mills Rd
Fairway Dr
Golfview Rd
Yorktown Rd
Farmers Rd
Andrews Rd
Ramsey St
Fennell Rd
Cypress Lakes Rd
Sandhill Rd
Fillyaw Rd
Yadkin Rd
Reilly Rd
Galatia Church Rd
Gillis Hill Rd
County Line
Glenmore Dr
Rockfish Rd
Huntington Ridge Rd
Golf Dr
Morganton Rd
Paddlewheel Rd
Grays Creek Church Rd
Blossom Rd
Hub Johnson Rd
H. Bullard Rd
Chicken Foot Rd
Cypress Lakes Rd
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Table 1.1: Proposed Urban Collector Streets
Proposed Street
From:
To:
Hackberry Dr
Deaver Cir
Bretton Woods Dr
Holland Dr
Lillington Hwy
Eva Cir
Holland St
Charmain St
Shaw Rd
Homestead Dr
Cody St
Yadkin Rd
Huff St
Rosehill Rd
Southview Cir
Hummingbird Place
Rockhill Rd
Maxwell Rd
Hunting Ridge Rd
Rockfish Rd
Dove Dr
Ivan Dr
Gillespie St
Uphill Dr
Jacks Ford Dr
Santa Fe Dr
Summer Ridge Rd
Jefferson St
Monticello Ave
S. Main St
John Brady Rd
George Owen Rd
Elwood Dr
John Hall Rd
NC Hwy 210 S
Stedman-Cedar Creek Rd
John Smith Rd
Cumberland Rd
George Owen Rd
Johnson St
Bragg Blvd
Helen St
Julliard Dr
Andrews Rd
Appalachian Dr
Labonte Dr
Rockfish Rd
Lexington Dr
Lake Forest Rd
Lakeview Rd
Spruce St
Lake Upchurch Dr
Old Plank Rd (west)
End of Road
Lakeshore Dr
Lakeview Rd
Thompson Cir
Lazy Acres St
Rockhurst Dr
End of road
Lexington Dr
Labonte Dr
Marcliff Rd
Marcliff Rd
Lexington Dr
Wallace Dr
McDonald Rd
Parkton Rd
US Hwy 301 S
McDougal Dr
Bingham Dr
Blairwood Dr
McFayden Rd
Gainey Rd
Butler Nursery Rd
McKenzie Rd
N. Bragg Blvd
Duncan Rd
Mellwood Dr
E. Mountain Dr
End of road
Merman Ave
Bragg Blvd
Park Lane Cir
Mike St
Bragg Blvd
Haddock
Milford Rd
Yadkin Rd
York Rd
Monticello Ave
Woodington Rd
Jefferson St
Muscat Rd
Brisson Rd
Parkton Rd
Nicolet Dr
Rockfish Rd
Golfview Rd
Nobie St
Cumberland Rd
End of road
Oak St
Spruce St
Legion Rd
Oates Dr
Ramsey St
Andover Rd
Odell Rd
N. Bragg Blvd
Goodyear Dr
Old Shaw Rd
Bragg Blvd
Shaw Rd
Paxton Dr
Godfrey Rd
Decatur Dr
Permastone Lake Rd
Golfview Rd
End of road
Persimmon Rd
Oakhaven Rd
End of road
Pinewood Dr
Legion Rd
Sycamore Dr
Platinum St
Turquoise Rd
Shaw Road Extension
Porter Rd
S. Main St
Brooklyn Cir
Prestige Blvd
Cliffdale Rd
Santiato Dr
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Table 1.1: Proposed Urban Collector Streets
Proposed Street
From:
To:
Rayconda Rd
Raeford Rd
Siple Ave
Research Dr
Tom Starling Rd
Claude Lee Rd
Rockhurst Dr
Snowhill Rd
Gateway Dr
Roslin Farm Rd
US Hwy 301 S
John McMillan Rd
Rutherglen Dr
Strickland Bridge Rd
Darvel Ave
Sagamore Rd
Golfview Rd
Golfview Rd
Samuel Dr
Lillington Hwy
Diane Cir
Sandalwood Dr
Raeford Rd
Poplar Dr
Seabrook School Rd
NC HWY 210 S
Macedonia Church Rd
Seven Mountain Dr
Gillespie St
Clemson Dr
Shadow Ln
Bailey Lake Rd
Windlock Dr
Smith Rd
Sandhill Rd
NC Hwy 87
Sommer Dr
Rockfish Rd
Bretton Woods Dr
Southgate Rd
S. Reilly Rd
Chilton Dr
Southview Cir
Huff St
Elderberry Dr
Spring Ave
S. Bragg Blvd
N. Grogg St
Sturbridge Dr
Rockfish Rd
Marantha Dr
Summer Hill Rd
Yadkin Rd
Freeport Rd
Sycamore Dr
Pinewood Dr
End of road
Sykes Pond Rd
Raeford Rd
County Line
Thompson Cir
Lakeshore Dr
Lake Forest Rd
Thrower Rd
MC Hwy 87
John McMillan Rd
Wake Forest Rd
Andrews Rd
Muskegon Dr
Waldos Beach Rd
Camden Rd
Fishing Pier Rd
Walker St
McArthur Rd
Turquoise Rd
Wallace Dr
Marcliff Rd
Golfview Rd
Walnut Dr
Poplar Dr
Odom Dr
Watson Lake Rd
Mellwood Dr
End of road
Wingate Rd
Hope Mills Rd
Cumberland Rd
Winthrop Dr
Braxton Blvd
Honeycutt Rd
Yale St
Cumberland Rd
Carlos Ave
York Rd
Milford Rd
Yadkin Rd
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Rural Collector Streets:
Rural Collector Streets generally serve travel of a primarily intra-county nature, rather than
statewide importance, typically comprise 20-25% of the rural highway network, and carry 20-35%
of the total traffic measured in vehicle miles traveled over that network. They constitute those
routes on which predominant travel distances are shorter than on arterial routes, regardless of
traffic volume. There are two categories of rural collector roads:
A) Major rural collectors: intra-county travel corridors that provide access to the
arterial system; and
B) Minor rural collectors: provide access from small rural communities to major
rural collectors.

Table 1.2: Rural Collector Streets (Cumberland County)
Collector Street
From:
To:
Ava Rd
NC Hwy 210 S
Hollow Bridge Rd
Barefoot Rd
S. River School Rd
Goldsboro Rd
Beaver Dam Rd
Stedman-Cedar Creek Rd
Hollow Bridge Rd
Bogie Island Rd
Stedman-Cedar Creek Rd
Turnbull Rd
Broadwater Bridge Rd
NC Hwy 210 S
NC Hwy 242
Bud Geddie Rd
Smithfield Rd
Goldsboro Rd
Cogdell Rd
Tabor Church Rd
Matt hair Rd
County Line Rd
Chicken Foot Rd
County line
Duck Pond Rd
Giles Rd
E. Reeves Bridge Rd
Dudley Rd
Tabor Church Rd
Johnson Rd
Durant Nixon Rd
Colliers Chapel Church Rd
Carlos Rd
Faircloth Bridge Rd
Wade-Stedman Rd
County line
Giles Rd
Ramsey St
McBryde St
Gip Rd
Turnbull Rd
Polly Island Rd
Hawkins Rd
McBride St
Durant Nixon Rd
Hayfield Rd
Goldsboro Rd
Maxwell Rd
Hollow Bridge Rd
NC Hwy 210 S
County line
John Nunnery Rd
Clinton Rd
Bainbridge Rd
Johnson Rd
Tabor Church Rd
Cedar Creek Rd
Laura Ray Rd
Colliers Chapel Church Rd
Colliers Chapel Church Rd
Magnolia Church Rd
Clinton Rd
Maxwell Rd
Matt Hair Rd
Tabor Church Rd
County line
Palestine Rd
Ramsey St
E. Reeves Bridge Rd
Polly Island Rd
Spencer Rd
NC Hwy 210 S
Racine Dr
School Rd
End of road
S. River School Rd
Hayfield Rd
Goldsboro Rd
Spencer Rd
Polly Island Rd
NC Hwy 210 S
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Table 1.3: Proposed Rural Collector Streets (Hoke County)
Proposed Street
From:
To:
Hobson Rd
Plank Rd
Fayetteville Rd
Parker Ch Rd
US 401 – Fayetteville Rd
Rockfish Rd
Barefoot Rd
Hoke County Line
Rockfish Rd
King Rd
Hoke County Line
Rockfish Rd
Galatia Ch Rd
Hoke County Line
Lindsay Rd
Table 1.4: Proposed Rural Collector Streets (Harnett County)
Proposed Street
From:
To:
McKay Dr
Ray Rd
Rainey Drive
W. Northpoint Rd
Laurel Dr
Ray Rd
Table 1.5: Collector Street Standards
Street

Shoulder
Section
Curb/
Gutter
Residential
Collector

Curb/
Gutter
Commercial/
Industrial
Collector

RightOfWay
(Feet)

Street
Width
(Ft)

607

387

60

42

60-904

42-704

80

60

801154

60-934

Pavement
Base
(Inches)

Design
Surface
(Inches)

Max
Vertical
Grade

Vertical
Curvature
(k) 1
Crest sag

Safe
Stopping
Distance
(Sight)

Center
Line
Design

Radii
Minimum
(Feet)

To be
determined
by engineer

To be
determined
by
engineer

5%

80 70

3105

5733

3103

To be
determined
by engineer

To be
determined
by
engineer

5%

160 110

4006

10003

5753

____________________________________
1

K = LA; L = Length of vertical curve, A = Algebraic difference of grades (%)
100 feet minimum distance between vertical curves
3
Use super elevation – 0.06 feet/feet
4
At intersections with other collectors and thoroughfares that will be determined through traffic
analysis of the area
5
Design speed of 40 mph
6
Design speed of 50 mph
7
Shoulder sections
2
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Appendices
Appendix 1: MTP Model Development Report
The North Carolina Department of Transportation (NCDOT), in cooperation with the
Fayetteville Area Metropolitan Planning Organization (FAMPO), has updated the FAMPO travel
demand model, in order to better serve the planning needs in the region. The FAMPO plans to
use the updated model to support the development of a new Metropolitan Transportation Plan
(MTP) starting in 2018. In addition to supporting the MTP development, the updated model will
serve as an analytical tool to provide technical support to regional planning studies such as
transportation improvement program and to planning studies at the subarea and corridor level,
with appropriate refinement and validation. NCDOT initiated a joint model development
process through the active participation of NCDOT staff and FAMPO staff, as well as
Cambridge Systematics (CS). NCDOT and FAMPO staff include modelers, planners and
engineers, who were actively engaged in appropriate model development efforts and in providing
oversight and guidance on model developments.
Model Design Considerations
The model design considers the NCDOT’s and FAMPO’s needs in applying the FAMPO model
for planning and policy evaluations. This consideration is consistent with the needs about
considering the measures of effectiveness and performance measures that the model will
generate, especially in relation to the development of a prioritization process for projects. The
new FAMPO model can contribute to the prioritization process of projects in the region. It is
essential to first develop measures of effectiveness and performance measures that will be
expected to be generated from the regional model and to clearly define the role of the regional
model in the planning process, recognizing that the regional model is just one tool in
the toolbox.
The project scoping meeting on August 9, 2017 confirmed the objectives and needs of the
FAMPO travel demand model update.
•
•
•
•

The updated model should be a trip-based model, with a model structure similar to the
existing model.
The Fort Bragg Military Reservation should receive special treatment, given its unique
travel characteristics.
Feedback loop will be added to the model structure so as to account for the potential
effects of congestions.
New data sources should be taken advantage of during the model development process,
including the 2017 NHTS Add-On and big data such as Origin Destination data.

The model design plan considers the following publications as references:
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•

•
•
•
•
•

Cambridge Systematics, Inc. Final Report: Validation and Sensitivity Considerations for
Statewide Models, NCHRP Project 836-B Task 91, Prepared for American Association
of State Highway and Transportation Officials (AASHTO), September 2010.
Cambridge Systematics, Inc. NCHRP Report 716: Travel Demand Forecasting
Parameters and Techniques, Prepared for the Transportation Research Board, 2012.
Cambridge Systematics, Inc., Travel Demand Modeling Policies and Procedures,
prepared for VDOT by Cambridge Systematics, June 2014.
Cambridge Systematics, Inc. A Recommended Approach to Delineating Traffic Analysis
Zones in Florida. Prepared for the Florida Department of Transportation (FDOT)
NCDOT Small Area Travel Demand Model Guidelines (August 2008)
Florida Department of Transportation (FDOT) FSUTMS–Cube Framework Phase II
Model Calibration and Validation Standards

Model Structure
The overall model structure uses a variant of the traditional four-step procedure, including trip
generation, destination choice, mode choice, and traffic assignment. The overall modeling
process is a typical one for a conventional trip-based model, exemplified by a recommended
travel demand model process defined in the manual, Travel Demand Modeling Policies and
Procedures (2014).
A trip generation model includes Internal-Internal (I-I) trips, Internal-External (I-E) trips,
External-Internal (E-I) trips, and External-External (E-E) trips. The survey data (2007
Fayetteville Household Travel Survey and 2017 NHTS Add-On data) were used as the source of
data for the I-I trips that are produced by residents, and StreetLight origin-destination (O-D) data
were used to estimate external travel. The model considers five trip purposes: home-based work
(HBW), home-based shop (HBSH), home-based social/recreation (HBSR),
home-based other (HBO), and non-home-based (NHB).
A destination choice model predicts the probability of travelers choosing a destination in the
region. These models were estimated by trip purposes to determine the distribution of trips
among all potential origins and destinations within the state. The utility of each TAZ reflects the
major drivers behind the number of produced or attracted trips. The structure of the model is a
multinomial logit (MNL) model, which captures the behavior of travelers making a choice
among a finite number of alternatives or destination zones.
The mode choice model estimates internal-internal person trip tables by trip purpose and mode
using the “nested logit” model structure, adapted from the existing mode choice model. A total
of six modal alternatives are considered: auto (drive-alone, shared 2-person, and shared 3+person), bus, walk, and bicycle. The primary or top level alternatives are auto, transit, and nonmotorized. Within the auto mode, separate choices are present for drive-alone and shared-ride.
Under shared-ride, two modal options are allowed, namely 2 and 3+ person auto. Transit consists
of a single mode, i.e. bus trips. Non-motorized trips contain one nest of walk and bike trips.

33

Model Calibration and Validation
Calibration and validation often go hand in hand. Validation failure leads to adjustments in
calibration to arrive at validation success. Validation may also include sensitivity testing and
reasonableness checking.
The model validation was guided by several available documents that demonstrate how to improve
model validation standards and serve as guidelines for model validation efforts. These documents
include:
•
•
•
•

Travel Demand Modeling Project Development Guidelines (02-28-12) NCDOT
Model Development and Quality Control Guideline, NCDOT
Travel Model Improvement Program (TMIP) Travel Model Validation and
Reasonableness Checking Manual – First and Second Editions
Florida Department of Transportation (FDOT) FSUTMS-Cube Framework Phase II Model
Calibration and Validation Standards

Validation data were obtained from various sources including household survey data (2009
regional travel survey and 2017 National Household Travel Survey (NHTS) Add-On), 2014 and
2015 traffic counts (2014 and 2015 Annual Average Weekday Daily Traffic), Census data (20112015 American Community Survey (ACS)), and the GPS and Location Based big data of
transportation (2016 and 2017 StreetLight).
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Conclusion
After performing a review of data collected, the application of the travel demand model and the
review of future levels of service maps, the network of roadways within the Fayetteville MPO
functions well overall. However, there are still necessary improvements needed to provide the
Fayetteville Area MPO with a more reliable highway system. The information gathered and
recognition of deficiencies will allow staff to move forward with projects that will help address
the noted deficiencies within the system.
A combination of traditional highway projects accompanied with fresh new ideas will allow for a
balanced, interconnected and multi-modal transportation network that well serves the
transportations needs of the community while improving and preserving regional environmental
assets and quality of life.
Development patterns and population will likely continue to increase; therefore, a commitment
to and implementation of the multi-modal 2045 Metropolitan Transportation Plan will be a
necessity. FAMPO will work closely with NCDOT, local governments, local transit agencies,
and the general public to make sure that all modes of transportation are implemented and move
forward in a manner that improves the overall transportation system and allows for a better
quality of living without compromising air quality, safety, and potential environmentally
sensitive areas.
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