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VI. Travel Demand Forecasting 
 
A travel demand forecast model is a set of data and mathematical equations that attempt 
to replicate the trip-making behavior of people – more specifically, vehicle-oriented 
trips.  The model is a tool to gather information on impacts of potential changes to 
transportation infrastructure, land use or public policy without actually implementing 
those changes.   
 
The travel demand model developed for the City of Norfolk provides a tool for 
investigating the impacts of planned transportation improvements in the Norfolk 
vicinity.  It was developed as part of the Norfolk Comprehensive Plan Update. Figure 1-
1 (included in the first chapter of this report) shows the study area for the Norfolk travel 
demand model.  Extensive data was collected in support of the modeling effort, and 
meetings with city staff provided feedback on the modeling process. 
 
Model Development 
 
The Norfolk travel demand model is a daily model, meaning forecasted traffic volumes 
are for a 24-hour time period.  The travel demand modeling software used for the 
Norfolk model was TransCAD version 4.7.  The TransCAD package uses the traditional 
four-step modeling concept of trip generation, trip distribution, mode split and traffic 
assignment to produce traffic demand forecasts.  The Norfolk model does not utilize the 
mode split functionality, however, because the transit ridership within the study area is 
sufficiently low.  Therefore, all forecasts produced by TransCAD are assumed to be 
vehicle trips only.   

TransCAD is a geographic information system (GIS) that contains fully functional travel 
demand modeling algorithms.  This allowed the Norfolk travel demand model network 
to be created from existing GIS datasets.  A majority of the Norfolk model network lies 
within the limits of the City of Norfolk; therefore, a roadway centerline file was used as 
a base.    

These roadway characteristics were then coded for each link in the Norfolk travel 
demand model.  Roadway capacities were calculated based on NCHRP 365 standards, 
the functional class of the roadway and the number of lanes.  Intersection turning 
restrictions were added to the Norfolk travel demand model to more accurately reflect 
existing traffic patterns.  

The network area was divided into traffic analysis zones (TAZ’s). Each TAZ represents a 
geographic area within the travel demand model in which land uses are aggregated to 
produce the origin or destination of trips.  TAZ’s were created in TransCAD using 
roadway network, census blocks and land parcel information.  In areas where intense 
development was planned, such as the southwest, TAZ’s were divided into smaller 
zones to allow for more detailed analysis.  Since areas outside of the city affect Norfolk 
travel patterns, there are many TAZ’s beyond the city limits.  Figure 6-1 shows the 
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TAZ’s for the Norfolk travel demand model.  Centroids represent the point at which all 
trips going to or from a TAZ interact with the model network.  To connect centroids to 
the network, centroid connectors are added.  The centroid connectors typically represent 
the local streets within the TAZ and were constructed so as to connect with the model 
network similar to the actual local street intersections.  Socio-economic data discussed in 
Chapter IV was aggregated to the TAZ level.  Growth in socio-economic activity by TAZ 
is shown in Figure 6-2. 

Trip generation is the estimation of the number of trips that occur based on known 
variables of a land development.  The Institute of Transportation Engineers (ITE) Trip 
Generation Manual1 provides daily estimates for the various land use categories of the 
Norfolk model.  The national average rates of the ITE manual were supplemented with 
local data to best match the travel characteristics of the Norfolk study area.  Additional 
information about the trip generation process for the Norfolk travel demand model can 
be found in Appendix 3.   
 
The trip ends estimated in the trip generation process were converted to trip origins and 
destinations through the process of trip distribution.  This process uses the standard 
gravity model algorithm within TransCAD.  The trip distribution process including 
required inputs and results are shown in more detail in Appendix 3.  Vehicle trips 
originating or terminating outside the study area for the Norfolk travel demand model 
were developed separately from trips generated by Norfolk residents.  These external 
trips are added to the total trips made by Norfolk residents for assignment to the 
Norfolk roadway network.  The external trip development process is described in more 
detail in Appendix 3.   
 
Traffic volumes by link are calculated through the traffic assignment process.  This 
process uses the total resident and external trip table and the roadway network to 
estimate the number of trips that use each link in the network.  The output of the traffic 
assignment process is a link-by-link forecast of daily traffic volume.  The traffic 
assignment process is outlined in more detail in Appendix 3.  
  
Calibration is the process of adjusting parameters to better replicate known conditions.  
Figure 6-3 shows the model calibration results, including the various model 
performance indicators such as Root Mean Square Error (RMSE), R-squared value and 
the five screenlines for the Norfolk travel demand model.  Screenlines are imaginary 
lines that cross all roadways serving travel between two distinct areas, and compare 
observed traffic counts with model volumes.   
 
Alternative Analysis for 2030 Network 
 
Next, base future year (2030) traffic volumes were estimated using projected land use 
information.  Although this base future year model does include roadway projects 
included in the “existing plus committed roadway network” (discussed later in this 
                                                      
1 Trip Generation, 7th Edition, Institute of Transportation Engineers, 525 School St., S.W. Suite 410, 
Washington, D.C., 20024, 2003. 
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section), this model was commonly referred to as the “2030 No-Build” model 
throughout this planning process. 
 
For purposes of this study, land use and traffic volume projections were prepared for 
year 2030.  Using the future land use plan presented previously in this document, the 
future year traffic assignments were developed.   
 
Only major roadway improvements included in the City’s current Capital Improvement 
Program (CIP) or identified by City staff as well as improvements planned by the 
Nebraska Department of Roads, as documented in their Surface Transportation 
Program, were assumed to exist in the base future (2030) roadway network.  The base 
future roadway network, also commonly referred to as the “Existing Plus Committed 
Roadway Network”, included the following improvements to the existing network. 
 

• Benjamin Avenue Widening Improvement (13th Street to 25th Street) – 
construction of three-lane roadway section.  Construction completed in 2005. 

• U.S. Highway 275 Widening Improvement (NDOR-Norfolk West) – 
construction of four-lane, divided roadway section.  Construction estimated to 
begin in 2006. 

• Nebraska Highway 35 Widening Improvement (NDOR-Norfolk Northeast) – 
construction of four-lane, divided roadway section.  Construction estimated to 
begin 2007-2011. 

 
The base future year (2030) traffic assignments on the existing plus committed roadway 
network (Future No-Build) are shown in Figure 6-4.  For comparison purposes, the 2003 
calibration year traffic assignments are also shown in Figure 6-5.  In general, the number 
of vehicle trips (including both internal and external travel) in the Norfolk area 
increased from 168,400 trips per day in 2003 to 211,000 trips per day in 2030.  This 
equates to approximately a 0.8-percent increase in trips compounded annually as shown 
in Table 6-1.  Due to development occurring primarily on the fringes of existing 
development around the City of Norfolk, the total miles of travel around the City of 
Norfolk are expected to increase at a slightly higher rate, approximately 1.1-percent 
compounded annually, as shown in Table 6-1.  The committed roadway improvements 
included in the Future No-Build network have a noticeable positive impact on the travel 
supply as shown by the maintenance of vehicular speed in the Norfolk area through the 
year 2030. 

Table 6-1: System-wide Model Measures 
Model Measures (Daily) 2003 Existing 2030 No-Build Annual Percent 

Increase 
Total Trips 168,400 Trips 211,000 Trips 0.8% 
Vehicle Miles 459,700 Miles 624,200 Miles 1.1% 
Vehicle Hours  11,230 Hours 15,110 Hours 1.1% 
System Speed 41 MPH 41 MPH 0.0% 
 
To better evaluate potential future roadway deficiencies, roadway segments projected to 
operate at a volume-to-capacity ratio of 0.70, or worse, were identified.  The following 
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Because alternatives within Package A are likely to occur, the remaining alternatives 
and alternative packages are in addition to those in Package A. 

Alternative Package B 
 
Description: This package contains the single alternative of linking highways U.S. 

Highway 81, N-35, U.S. Highway 275 and Nebraska Highway24 with a 
concept commonly referred to by the community and The Norfolk Plan as 
the “bypass.”  Because of the frequency of which this concept has been 
mentioned throughout this planning effort, and because of its inclusion in 
The Norfolk Plan, it has been modeled separately from all other 
alternatives (with the exception of Package A). 

 
Alternative B1 – Link connecting Highways 81, 35, 275 and 24 

 
Description: This alternative includes construction of a new, two-lane roadway 

“bypass.”  For purposes of this evaluation, this alignment begins 
on the north at the intersection of New Nucor Road/Nebraska 
Highway 35, shifting slightly east of Woodlawn Park subdivision, 
before continuing south and intersecting with Highways 275 and 
24.  After intersecting Nebraska Highway 24, the proposed 
roadway turns west, connecting to U.S. Highway 81 south of 
Sherwood Road. 

 
It should be emphasized that this alignment was developed 
simply for purposes of this modeling exercise.  The ultimate 
roadway alignment will likely deviate from this conceptual 
alignment, in some cases, as much as one mile, or more. 

 
Package B Model Results:   
 
Package B assigned traffic volumes are illustrated in Figure 6-7.  The demand model 
results for Package B indicates the bypass will provide a viable alternative for some 
vehicles traveling through the Norfolk area.  The bypass is anticipated to carry 
approximately 2,500 to 4,500 vehicles per day between Nebraska Highway 35 and U.S. 
Highway 275 while carrying 2,500 to 3,500 vehicles per day between U.S. Highway 275 
and U.S. Highway 81 south of Norfolk.   
 
The bypass connection also increases the traffic projections along the eastern portion of 
the New Nucor Road from 1,500 to nearly 3,000 vehicles per day.  The western portions 
of New Nucor Road have less significant increases of approximately 200 vehicles per 
day.  Traffic projections along U.S. Highway 81 south of U.S. Highway 275 are shown to 
decrease by approximately 2,000 vehicles per day as a result of the bypass.  Traffic 
projections for U.S. Highway 81 north of U.S. Highway 275 show minor decreases of 200 
to 500 vehicles per day as a result of the bypass.  Victory Road between New Nucor 
Road and U.S. Highway 275 is impacted more by the bypass, with 1,000 to 3,000 vehicles 
per day diverted off of Victory Road. 
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Alternative Package C 
 
Description: This package of alternatives contains alternatives identified in The Norfolk 

Plan that focus on redistribution of traffic around the community as well 
as access and circulation within new residential growth areas in the 
northwest quadrant of the city. 

 
Alternative C1 – Inner Beltway 

 
Description: This alternative uses existing roadways to distribute traffic around 

its growth centers using the concept of an “inner beltway.”  This 
Inner Beltway would distribute traffic around the city’s growth 
areas and relieve heavy reliance on the 13th Street corridor.  The 
Inner Beltway’s segments include: 

• U.S. Highway 275/Omaha Avenue as the southern 
segment, serving industrial and business areas in the 
southern part of the city. 

• Eisenhower Avenue and New Nucor Road as the northern 
segment, serving residential growth areas. 

• Victory Road as the east segment, serving northeast 
development and industrial areas on the north. 

• 37th Street as the west segment, serving the growing 
residential development in the northwest quadrant of the 
city.  (This segment should be complemented by a 
circumferential residential boulevard and other traffic 
distribution measures to relieve loading.) 

• In terms of increasing roadway capacity, the 37th Street 
component of the Inner Beltway is the only one that 
experiences changes with this alternative. 

 
Alternative C2 – Circumferential Boulevard 
 
Description: This alternative uses a series of existing and new roadways to 

provide improved distribution and circulation of traffic in the 
growing residential development in the northwest quadrant of the 
city.  This Circumferential Boulevard includes the following 
segments: 

• A new roadway, approximately one-quarter mile south of 
Eisenhower Avenue, as the northern segment. 

• A new segment of Pasewalk Avenue, from U.S. Highway 
275 continuing west through 37th Street, before turning 
north to intersect Prospect Avenue at approximately 44th 
Street. 

• 25th Street as the east segment. 
• 49th Street as the west segment. 
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Alternative C3 – Prospect Avenue 
 
Description: This alternative uses a new roadway, Prospect Avenue Parkway, 

to connect 25th and 49th Streets and the circumferential boulevard. 
 
Package C Model Results:   
 
Package C assigned traffic volumes are illustrated in Figure 6-8.  Many of the items 
listed in Alternative C1 exist as part of either the committed roadway system or have 
already been included in Package A.  Therefore, no significant changes in travel demand 
were identified as a result of Alternative C1 improvements.   
 
The proposed extension of Pasewalk Avenue and the roadway south of Eisenhower 
Avenue provide local access to land parcels expected to develop in the future.  The 
travel demand model did not utilize these facilities as major traffic diversion routes; 
therefore traffic volumes will be highly dependent on both local land use and driveway 
access to these facilities.  
 
The extension of Prospect Avenue west of 25th Street continues an alternative route for 
east-west travel between U.S. Highway 81 and major traffic generators around the 
Norfolk Avenue and U.S. Highway 275 intersection.  The Prospect Avenue extension 
draws an additional 1,000 vehicles per day onto the existing segment of Prospect 
Avenue between U.S. Highway 81 (13th Street) and 25th Street, with a corresponding 
decrease in travel along the Norfolk Avenue corridor, thus reducing the volume-to-
capacity ratio to below the 0.70 threshold west of 18th Street. 
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Alternative Package D 
 
Description: This package consists of a single alternative that does not fit within the 

other packages listed above. 
 
 Alternative D1- Pasewalk Avenue 
 

Description: This alternative evaluates increased capacity along the segment of 
Pasewalk Avenue, between 13th Street and 18th Street, by 
upgrading the roadway to a three-lane cross-section.  With this 
upgrade in capacity, it is also envisioned that this roadway would 
experience an improvement in functional classification (from 
collector to minor arterial).   

 
Package D Model Results:   
 
Package D assigned traffic volumes are shown in Figure 6-9.  The increase in capacity 
from two lanes to three lanes along the Pasewalk Avenue corridor between 13th and 18th 
Streets provides congestion relief to the vehicles traveling through this corridor, 
reducing the volume-to-capacity ratio to below the 0.70 threshold.   
 
The improvement does increase volume along Pasewalk Avenue by more than 200 
vehicles per day, and does provide minimal relief to the Norfolk Avenue corridor by 
reducing travel on the facility by up to 500 vehicles per day.  The congestion relief on 
Norfolk Avenue is expected to be less significant with the Pasewalk Avenue alternative 
than what would be anticipated with the Prospect Avenue extension in package C. 
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