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The Regional Multimodal Plan 
Historically, the dominant mode of travel in the region of the 
Killeen-Temple Metropolitan Planning Organization 
(KTMPO) has been the personal automobile, and a 
transportation planning process that focused on automobile 
mobility was appropriate and adequate. However, people and 
industries are rethinking their transportation needs, 

preferences, and habits. It is now critical to consider multiple options for mobility and access, and the way 
we plan for transportation must progress to include all transportation modes for people and freight.  
Transportation planning must shift from its historic focus on the automobile mode and expand to consider 
all modes within an .   
  
The vehicle for accomplishing the transportation planning task for an integrated transportation system is 
this .  The change in names from the previous Regional Thoroughfare Plan to 

CHAPTER HIGHLIGHTS 

�x The Regional Multimodal Plan  
�x The Region  
�x The MPO 
�x The Transportation Modes  
�x Outline of MTP Chapters  

Chapter 1: Introduction 
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this Regional Multimodal Plan reflects the greater emphasis that this update places on planning for all 
transportation modes. There are two significant characteristics of an integrated transportation system to be 
considered in this Plan.  First, the integrated transportation system is , covering the geographic 
area of the Killeen-Temple Metropolitan Planning Organization 
(KTMPO) with its member jurisdictions and rural areas.  Second, 
the integrated transportation system is , considering 
the needs and potential of existing transportation modes for people 
and freight, and planning for appropriate new modes.     
 
In general terms, the Plan is a tool for defining the orderly development of the integrated transportation 
system so that all planning and projects are efficient, effective, and mutually supportive.  The Plan has a 

component to address existing transportation needs, and a  component that considers 
future needs defined by anticipated socioeconomic growth and the performance of the transportation 
system.  Both components support the ultimate Plan goals of enhancing mobility, increasing the 
connectivity and convenience of the transportation system, supporting opportunities for economic 
development, and enhancing the quality of life in the region.   
 
As a practical tool, the Plan includes a Regional Thoroughfare Plan that defines roadway functional classes 
and typical cross sections.  The Regional Thoroughfare Plan considers the individual Thoroughfare Plans 
from KTMPO member jurisdictions in developing its consistent and comprehensive definitions and cross 
sections for the full region.  The Thoroughfare Plan component of the Regional Multimodal Plan is in no 
way intended to supersede the plans of the KTMPO member 
jurisdictions; it is a tool to define consistent roadway standards for 
the entire region.  This enables an orderly system of roadway types 
and consistent performance, and supports coordination among 
KTMPO member jurisdictions.              

 

The Region 
One important feature of the integrated transportation system is that it is .  Regional transportation 
planning recognizes that the needs of the integrated transportation system are not limited to a single city or 
corridor, and takes a broader view to consider the needs of the whole region, including smaller communities 
and rural areas. To fill this need, federal regulations have established the concept of the Metropolitan 
Planning Organization (MPO) as a planning agency for a region, defining a planning area based on the 
extent of current and anticipated socioeconomic activity.  This provides a vehicle for regional planning that 
is not constrained by city boundaries.  The boundaries and context of the KTMPO planning region are 
shown in Figure 1-1.  The planning area includes the full extent of Bell County and portions of Coryell 
and Lampasas Counties.  The Figure shows the boundaries for the travel demand model, which include a 
small sliver of McLennan County to accommodate the alignment of Stampede Rd., and a small slice of 
Williamson County, so that the full extent of the City of Bartlett would fall within the study area.  The 

The mor e proactive you can be, 
the less reactive you have to be.  

The purpose of a plan is not to 
predict the future; it is to  

enable it.  
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main cantonment, the Robert Gray Army Airfield, and other portions of Fort Hood lie within the study 
area, but the north cantonment and training area lie outside.             

      Figure 1-1: KTMPO Planning Region 

 

The KTMPO region includes seven larger jurisdictions which are treated in more detail based on their 
significance in the region and for coordination with their individual planning efforts.  Each of these 
jurisdictions have produced their own Comprehensive Plan or Thoroughfare Plan that must be considered 
in building this Regional Multimodal Plan.     



 
 

 

1-4 | KTMPO RE GIO NAL  M U LTIMOD AL  PLAN    
 
 

 

 Belton is located 
southwest of Temple at the 
junction of IH-35 and IH-
14/US 190. Belton serves 
as the Bell County seat.  

Commercial activity in Belton is focused downtown and 
along N. Main Street and E. 6th Street.  Industrial uses lie 
along IH-35, IH-14/US 190 and E. 6th Street.  Major 
employers are the University of Mary Hardin-Baylor and Bell 
County government.  The US Census estimates a 2017 
population of 20,900.  Total employment is about 7,900.   

 

 

Copperas Cove is located 
to the west of Fort Hood, 
straddling Coryell and 
Lampasas Counties. It is 

best classified as a bedroom community oriented to Fort 
Hood, with commercial activity along Business Route 190. 
Retail-oriented employers at the Town Square Shopping 
Center are collectively the largest employer in Copperas 
Cove.  The US Census estimate of the 2017 population is 
32,800 with total employment of about 6,300.   

Harker Heights sits 
between Killeen and 
Stillhouse Hollow Lake.  
It is primarily a bedroom 
community with most of 
its commercial uses 

located along US 190, Business Route 190���� �D�Q�G�� �.�Q�L�J�K�W�¶�V��
Way/FM 2410.  The top employer sectors include Seton 
Hospital and the Market Heights retail area.  The US Census 
estimates a 2017 population of 29,800.  Total employment is 
about 7,500.   
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Fort Hood covers around 215,000 acres in Bell 
and Coryell Counties, bordering directly along 
Killeen and Copperas Cove.  Significant units 
stationed at Fort Hood include III Corps, 1st 
Army Division West, and 1st Cavalry Division.  
The main cantonment with the majority of the 

residential area lies within the KTMPO area, but much of the 
training area and the north cantonment are outside the region.  
Population and employment on the base vary with unit 
deployments, but typically are around 65,000 active duty 
service members and dependents and 9,000 civilian 
employees.          

 

Killeen is located on US 190, bordered by 
Fort Hood on the north and west sides and 
Harker Heights on the east side.  Killeen is 
mostly residential, with commercial activity 

along US 190, Business 190, and SH 195.  Killeen also has an 
industrial park in the eastern portion of the city adjacent to US 
190. The top employers are Central Texas College, Metroplex 
Hospital, Killeen Mall, AEGIS Communications Group, 
Killeen-Ft. Hood Regional Airport, and Skylark Field.  The 
2017 population estimate from the US Census is 143,400 and 
total employment is about 33,000.   

The Village of Salado is 
located south of Belton, 
with development centered  
along IH-35 and Salado 

Creek.  The top employers in Salado focus on the arts and 
tourism, with nineteen sites listed in the National Register of 
Historic Places.  The 2017 estimate of population is 2,000 and 
total employment is about 1,300.   
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Temple is located along IH-35 and US 190 
in the eastern portion of the KTMPO region.  
Commercial activity is located on the 
southern edge of the city, IH-35, and US 

190.  Industrial parks are located along Loop 363 and 
southeast of Temple. The top employers include Scott & 
White Hospital, Temple College, the �9�H�W�H�U�D�Q�¶�V�� �&�O�L�Q�L�F����
Tenneco Packaging, McLane Southwest, Walmart 
Distribution Center���� �:�L�O�V�R�Q�D�U�W���� �7�H�P�S�O�H�� �0�D�O�O���� �.�L�Q�J�¶�V��
Daughters Hospital, and Draughon-Miller Central Texas 
Regional Airport. The US Census estimate of the 2017 
population is 73,600.  Total employment in Temple is about 
47,100; so while Killeen has the most population of any city 
in the region, Temple has the most employment.   

The remainder of the KTMPO region includes rural areas and 
eight other communities.  Several of these communities have 
population or employment larger than the other listed 
jurisdictions, but the communities listed in this group have not 
produced their own Comprehensive Plans or Thoroughfare 
Plans.   

Total population for the eight other communities is about 
18,100 and total employment is about 3,400.  In the rural area, 
total population is about 39,400 and total employment is about 

9,000.  This calculates to 89% of the regional population lying within the 15 incorporated communities and 
11% in the rural area; while 94% of employment falls within the incorporated communities and 6% lies in 
the rural area.      

The eight other communities include:  

�x Bartlett, straddling Bell County and Williamson County, with a 2017 population estimate of 2,800 
and about 600 total employment.  

�x Holland in Bell County, with an estimated 2017 population of 1,100 and total employment just over 
200.   

�x Kempner in Lampasas County, with a population of 1,100 and about 60 total employment.   

�x Little River-Academy in Bell County, with an estimated 2017 population of 2,000 and employment 
just under 350.   
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�x �0�R�U�J�D�Q�¶�V�� �3�R�L�Q�W�� �5�H�V�R�U�W�� �L�Q�� �%�H�O�O�� �&�R�X�Q�W�\���� �Z�L�W�K�� �D�Q�� �H�V�W�L�P�D�W�H�G�� ���������� �S�R�S�X�O�D�W�L�R�Q�� �R�I�� ������������ �D�Q�G�� �W�R�W�D�O��
employment of about 240.    

�x Nolanville in Bell County, with an estimated population of 5,000 and 560 in total employment.  

�x Rogers in Bell County, with an estimated population of 1,300 and total employment of 340.   

�x Troy in Bell County, with an estimated 2017 population of 1,900 and an estimated total employment 
of 700.   

 

The MPO 
Federal law requires that a Metropolitan Planning Organization (MPO) is designated for each urban area 
with a population of 50,000 or more. The MPO is to provide a continuing, cooperative, and comprehensive 
transportation planning process that results in plans and programs that consider all transportation modes 
and supports metropolitan community development and social goals. The ultimate goal of the planning 
process is the development and operation of an integrated intermodal transportation system that supports 
the efficient movement of people and goods. 

Federal and state legislation requires that each MPO have a long-range transportation plan covering a 25-
year period. This plan is called the Metropolitan Transportation Plan (MTP). Its purpose is to develop the 
overall vision for multimodal planning in the region, develop a systematic and inclusive planning process, 
determine future needs, and develop a prioritized list of projects that will effectively address future needs 
in an efficient and equitable manner. The  with its Thoroughfare Plan and 
Bicycle/Pedestrian Plan are not directly components of the MTP, but they are complementary and feed into 
the MTP to support the definition and selection of transportation projects.   

Preparing the MTP and the Regional Multimodal Plan are only two of the planning purposes of the Killeen-
Temple MPO.  KTMPO also produces a Transportation Improvement Plan (TIP) for short-term 
investments and a Unified Planning Work Program (UPWP) to define the annual schedule of planning 
work performed.  Mapped traffic counts in the region, GIS layers, other plans and reports, and studies for 
specific transportation projects are also produced and available on the MPO website at 
http://www.KTMPO.org.  Public participation is welcomed throughout the process for each of these MPO 
products, and is guided by the Public Participation Plan, which is also available on the KTMPO website, 
but direct public participation is not a component of Regional Multimodal Plan development.   
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Transportation Modes 
One important feature of the integrated transportation system is that it is .  Multimodal 
transportation planning recognizes that the needs of the integrated transportation system in the region are 
not limited to the historic emphasis on personal automobiles, and takes a broader view to consider the needs 
of all transportation modes for personal travel and for freight. To fill these needs, the Regional Multimodal 
Plan embraces multimodal transportation planning as the vehicle to develop the historically auto-oriented 
transportation system into a truly integrated multimodal transportation system.   

The integrated multimodal system can be considered as a series 
of layered networks with some links shared among 
transportation modes, some links exclusive to one or more 
modes, and some modes interfacing with the system as points 
rather than as links.  Multimodal transportation planning must 
consider the features of each mode individually, and must also 
plan for how each mode interacts with the others.  While each 
mode in theory can operate independently, in practice the 
interface between modes can be vital in establishing how well 
each mode performs.  In particular, the issue of safety in the 
interface between active transportation modes and motorized 
modes is critical.  Where facilities such as protected bicycle 
lanes are provided, users feel much more comfortable and 
ridership has been seen to increase significantly.      

Seven unique networks are components of the integrated 
multimodal transportation system in the KTMPO region:      

 

The  is currently the most robust component of 
the integrated system.  This network places the least 
restrictions on its users in terms of access, barriers, and 
connectivity.  Transportation planning and funding programs 
have historically had an automobile orientation.  The auto 
network also carries by far the majority of all travel in the 
KTMPO region, and so the traditional focus of the planning 
process on the automobile is entirely appropriate.  The 

challenge in developing the integrated multimodal network is to broaden the focus of transportation 
planning while at the same time preserving the regional mobility provided by the auto network.    
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The  typically shares the roads with the auto 
network, and bicycles are in fact classified as vehicles by state 
law.  Bicycle riders are, however, much more vulnerable than 
the auto users with whom they share the road.  The interface 
between bicycles and motor vehicles is therefore an important 
issue, both along the street and at intersections.  Various types 
of bicycle facilities have been developed to address this 
interface, including shared lanes, bike lanes, protected bike 
lanes, bike boulevards, and protected intersections.   

 

The  for the KTMPO region is defined by the 
�V�H�U�Y�L�F�H�� �S�U�R�Y�L�G�H�G�� �W�R�� �W�K�H�� �+�2�3�¶�V�� �W�H�Q�� �I�L�[�H�G�� �U�R�X�W�H�V�� �W�K�D�W�� �S�U�R�Y�L�G�H��
service in Temple, Belton, Nolanville, Harker Heights, 
Killeen, and Copperas Cove.  The fixed route system is served 
by 313 stops with a variety of amenities ranging from simple 
bus stop signs to intermodal stations providing indoor waiting 
areas and linkage to taxi, intercity bus, and AMTRAK service 
for the stations in Killeen and in Temple.     

�7�K�H���+�2�3�¶�V���S�D�U�D�W�U�D�Q�V�L�W���V�H�U�Y�L�F�H��is also a component of the bus network.  It operates within ¾ mile of the 
fixed routes in Killeen and in Temple, providing bus service and connections to qualified persons with 
disabilities.     

The  is essentially the same as the auto network, 
but includes restrictions based on height and loaded weight.  
Some at-grade railroad crossings and bridges also place 
restrictions on the routes that trucks may reasonably use, and 
some jurisdictions have specified routes for hazardous 
materials.  Specific routes defined in the regional network that 
consider the needs of freight traffic include the National 
Highway Network, the Freight Analysis Framework network, 
the Texas Highway Trunk System, and local truck-restricted 
roads.      
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While the  has historically received the least 
direct attention in transportation planning, it is vital to the 
transportation system.  Every trip begins and ends as a walk 
trip, even if it is only to walk to access another mode of 
transportation. As with bicycles, walking is an active 
transportation mode with users who are particularly vulnerable 
to motorized vehicles.  The safety of the interaction between 
the walk mode and motorized modes is therefore a critical 
consideration in multimodal transportation planning.    
   

The  is not a network co-linear with the other 
network layers.  Rather, it is an independent network that 
interacts with the other layers at specific points �± the discrete 
and controlled land-side access to public airports.  While this 
narrows the range of issues for multimodal transportation 
planning, the issues themselves remain the same: access, 
barriers, and connectivity between the airports and the rest of 
the networks must still be considered.      

 

Like the airport system, the  is an independent 
network that interacts with the other network layers at specific 
points.  The points of interaction are not limited to access 
points at rail stations; consideration must also be given to 
locations where the rail network crosses the road network with 
at-grade crossings.  At-grade crossings define concerns with 
safety and pavement condition.  Railroad grade-separated 
crossings may have height, width, weight, and load restrictions 
as well.  

The rail system includes freight service run by Burlington 
Northern Santa Fe (BNSF) and Union Pacific, and an independent but connected freight network within 
Fort Hood.  Passenger rail service in provided by AMTRAK using Burlington Northern and Union Pacific 
tracks.  There is also about 6 ½ miles of abandoned rail track that lies between Belton and southern Temple 
which provides opportunities for re-use and can be considered in planning the integrated multimodal 
network.       
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Share and Balance of Transportation Modes 
The goal of a regional multimodal system is to develop complementary modal networks that interact to 
provide safe, convenient, and practical transportation options for all users.  Within this balanced system, 
all transportation modes are not equal, nor are all modes equally used.  The private automobile is the 
predominant mode of transportation in the KTMPO area.  Transportation planning must recognize this fact, 
and take care to balance the needs and traditional accommodation of this mode while increasing the 
integration of all modes into the regional multimodal system.   

Figure 1-2 shows the Census data for �H�D�F�K���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���P�R�G�H�¶�V���V�K�D�U�H���R�I���W�K�H���W�R�W�D�O for the Journey to Work 
(JtW) trip.  The auto mode was used by 92.9% of all trips.  Transit mode share was 1.5%; walking was the 
travel mode for 1.2% of trips, and other modes such as taxis were used for 0.5%.  The mode share for 
bicycle was so low that it was reported as 0.0%.  The total for all non-automobile modes was 3.2%, 
compared to a 3.9% share for people working at home. 

 

      

 

 

 

 

 

 

 

 

 

The relatively low shares for non-automobile modes can be seen as a testimony of how the region views 
the safety, convenience, and practicality of those forms of transportation within the existing network.  One 
of the purposes of this Regional Multimodal Plan is to determine the gaps, barriers, and constraints in the 
network that must be addressed in order to balance all transportation modes.  Once the balance is addressed, 
volumes of use of these modes may be expected to increase.   

Figure 1-3 shows the distribution of travel time to work for the KTMPO region, based on Census data.  A 
cumulative 32.9% of all work trips are shorter than 15 minutes, and 61% are under 20 minutes.  While 
travel times by bicycle, bus, and walking would undoubtedly be longer, the data show that the majority of 

Figure 1-2: KTMPO Journey to Work Mode Shares 



 
 

 

1-12 | KTMPO  REGIO NAL  M ULTIMOD AL  PL AN    
 
 

 

work trips can feasibly be made by other transportation modes; the issue is balancing the networks and the 
operating conditions so that each mode is seen as safe, convenient, and practical.         

 

 

 

 

 

 

 

 

 

 

 

The results of surveys taken for the 2016 Congestion Management Process provide further data on how the 
auto and other transportation modes are perceived in the KTMPO region.  Figure 1-4 charts the survey 
results �L�Q�� �D�Q�V�Z�H�U�� �W�R�� �W�K�H�� �T�X�H�V�W�L�R�Q�� �³�:�K�D�W�� �G�R�� �\�R�X�� �E�H�O�L�H�Y�H�� �D�U�H�� �W�K�H�� �P�R�V�W�� �H�I�I�H�F�W�L�Y�H�� �V�W�U�D�W�H�J�L�H�V�� �Ior addressing 
�W�U�D�I�I�L�F���F�R�Q�J�H�V�W�L�R�Q�"�´  The results show that both roadway capacity and operational efficiencies were top 
strategies.  This is consistent with the predominance of the automobile in regional mode shares.  Strategies 
addressing a multimodal system consistently were scored by between 10% and 20% of respondents.      

Figure 1-3: Distribution of Travel Time to Work 

Figure 1-4: Strategies to Address Congestion 
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Taking this to a personal level, the survey also asked, �³�:�K�D�W�� �D�F�W�L�R�Q�V�� �G�R��you take to avoid traffic 
�F�R�Q�J�H�V�W�L�R�Q�"�´�� The responses, shown in Figure 1-5, again show a reliance on strategies based on driving a 
personal automobile.   

 

 

 

 

 

 

 

 

Taken together, the Census data and the Congestion Management Process surveys reinforce the perception 
of the automobile as the predominant mode of transportation.  This does not negate the consideration of 
other transportation modes in the regional multimodal system; but rather outlines the challenge of 
developing the proper and adequate balance between modes.    

 

Outline of Regional Multimodal Plan Chapters 
This first chapter to the Regional Multimodal Plan has introduced:  

�x The concept and function of the Regional Multimodal Plan.  
�x An overview of the region and its jurisdictions. 
�x A definition of the MPO with its establishing Federal regulations and its planning purposes. 
�x An overview of the transportation modes to be considered in this plan. 

 
Subsequent chapters of the Plan will introduce additional concepts and detail the elements of the Plan:  
 

 will detail the planning context of the Plan.  It references the individual Thoroughfare Plans 
developed by KTMPO member jurisdictions.   
 

 introduces the concept of Complete Streets and associated movements designed to promote the 
integration of modes into an integrated system serving the needs of all users.   
 

Figure 1-5: Actions to Avoid Congestion 
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 will define the concept of Functional Classes for planning for modal networks.      
 

 will provide inventories of existing facilities by transportation mode.     
 

 is the regional Thoroughfare Plan for the years 2017 and 2045.   
 

 will define the active transportation networks for bicycles and pedestrians.   
 

 will cover the modes which are defined as group transportation: transit, carpool and rideshare, 
intercity bus, passenger rail, and passenger air.   
 

 will detail the freight system, focusing on the truck and rail freight networks.  Specialized high-
value, low-weight air cargo will also be considered in this chapter.   
 

 will  define performance measures related to the integrated multimodal system.  It will 
reference and support the project selection criteria used for the latest version of the MTP, but will be 
independent of them.  The performance measures will tie to the required planning factors as defined in the 
FAST Act.   
 

 will list potential implementation projects for each mode based on identified needs that will 
be presented to the Technical Advisory Committee, and may be submitted by local jurisdictions for project 
development.  Projects will not be ranked or prioritized in this Plan.   
 

 will provide a summary of the Plan to document its processes and results in a clear but 
concise manner.  Any action items for implementing the Plan will be detailed in this final chapter. 
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The Planning Context 
The defines a consistent 
integrated transportation system, but it operates within the 
context of regional goals, regional demographics, regional 
plans, and the regional travel demand model setup and 
definitions.   

One of the most vital plans to consider is the Thoroughfare 
Plan.  In general terms, a Thoroughfare Plan is a long-range master plan for the orderly development of an 
efficient roadway transportation system. Most importantly, it defines an interconnected hierarchical system 
of roads that is required to meet the anticipated long-term growth within an area. The Thoroughfare Plan 
developed as part of the Regional Multimodal Plan is regional and therefore must not be overly 
deterministic: it presents typical cross-sections for roadways and general alignments for proposed roads, 
without dictating specific features of the thoroughfare system to the KTMPO member jurisdictions.     

A second vital plan that provides context for the Regional Multimodal Plan is the Bicycle & Pedestrian  
Plan.  Similar to the Thoroughfare Plan, the Bicycle & Pedestrian  Plan is a long-range master plan for the 

CHAPTER HIGHLIGHTS 

�x Planning Context  
�x Goals and Objectives  
�x Demographics and Growth  
�x Thoroughfare P lans  
�x Travel Demand Model  

 

Chapter 2: Planning Context 
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orderly development of bicycle and pedestrian facilities. There is a hierarchy of facilities identified within 
the plan that includes on-street bikeways and off-street trails.   

Although the Thoroughfare Plan and the Bicycle & Pedestrian Plan are the more critical elements of the 
Regional Multimodal Plan, the other transportation modes in the region play an important role in providing 
mobility for people and freight, and are accommodated in the Plan as well.  Facilities supporting group 
transportation modes must be supported, barriers must be identified and addressed, and connectivity 
between modes must be enhanced so that all users are served by the integrated transportation system.     

The Context of Regional Goals and Objectives 
As one of the purposes of the Regional Multimodal Plan is to feed into the next update of the 2045 
Metropolitan Transportation Plan (MTP), the goals and objectives of regional transportation planning as 
outlined in the current Mobility 2040 MTP are relevant to Plan development.  The MTP goals are 
themselves derived from the eight Planning Factors first specified under the MAP-21 Federal Highway 
Authorization in 2012, and continued under the latest FAST Act Authorization in 2015.  The component 
goals and objectives of the MTP are likewise supported by the Regional Multimodal Plan, and are shown 
in Figure 2-1. 

The overall vision for the MTP is directly applicable to the Regional Multimodal Plan: 

�������)�L�Y�H���R�I���W�K�H���0�7�3�¶�V���V�X�E-goals are particularly applicable to the 
Regional Multimodal Plan:  

�x Identify congestion points and support applicable transportation-related projects to reduce 
congestion.  

�x Encourage initiatives that promote transit and other transportation modes as alternatives to the 
single occupancy vehicle. 

�x Support improvements for added highway and transit capacity.  

�x Identify roadways within Congestion Management network that have a travel time index greater 
than 1.0. 

�x Enhance the economic vitality of the region by efficiently and effectively connecting people to 
employment, goods, and services, and moving freight through the region.  
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Figure 2-1: Goals and Objectives of the Mobility 2040 Metropolitan Transportation Plan  

Source: Mobility 2040: KTMPO Metropolitan Transportation Plan 
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The Context of Regional Demographics and Growth 
Current and forecast demographics also form an important context for regional transportation planning.  
Both the intensity and the distribution of population and employment affect how the transportation system 
should be designed to provide access and mobility for persons and freight.   

Figure 2-2 illustrates the intensity and distribution of regional population for the year 2015.  Population 
concentrations can be seen in cities along I-14, I-35, US 190, SH 36, SH 95, and SH 317.  Note that on the 
periphery of the region, the larger Traffic Analysis Zone (TAZ) sizes causes the graphic to show more 
cumulative population, even though these are rural areas with low density.   

                          Figure 2-2: 2015 Regional Population 
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Figure 2-3 shows the projected changes in regional population from 2015 to the forecast year 2045.  
Population is generally shown growing outward from established areas to areas which are currently more 
rural and have available buildable land.  The population change is greatest in the areas around Copperas 
Cove, south of Killeen, and along IH-35 and SH 317 west of Temple.    

                            Figure 2-3: Change in Regional Population From 2015 to 2045 
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Regional employment for the year 2015 is shown in Figure 2-4.  Concentrations of employment can be 
seen at Fort Hood and the Killeen-Fort Hood Regional Airport, in the retail areas along US 190 in Killeen, 
along I-35, and around Loop 363 in Temple.   

                      Figure 2-4: 2015 Regional Employment 
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Forecast employment change for the year 2045 is shown in Figure 2-5.  Forecast employment is 
concentrated in existing areas and around industrial parks, but to some extent also follows population 
growth to new areas.  Employment growth is evident surrounding Temple, along I-35, south of Killeen, 
and surrounding Copperas Cove.  The data also shows forecast reductions in employment in several smaller 
areas in the downtowns of Temple, Belton, Killeen, and Copperas Cove.     

The intensity and distribution of forecast population and employment provide context for the integrated 
transportation system by defining new areas of need, revealing the need for additional connectivity in one 
mode and between modes, and defining new barriers to transportation.  Each of these needs should be 
addressed in the new Regional Multimodal Plan.    

                      Figure 2-5: Change in Regional Employment From 2015 to 2045 
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The Context of Local Thoroughfare Plans  
In addition to the KTMPO Mobility 2040 MTP, which includes cross sections for typical roadway 
functional classes, the other planning documents with the most applicability to the Regional Multimodal 
Plan are the individual Thoroughfare Plans from the KTMPO member jurisdictions.  Each of the 
Thoroughfare Plans for the member jurisdictions responds to their specific local conditions and needs.  
Each defines their own customized Functional Classification system for the roads in their local area.              

KTMPO and the Central Texas Council 
of Governments (CTCOG) prepared a 
Thoroughfare Plan for Bell County in 
October 2001.  That plan considered 
TxDOT design standards and defined a 

county-wide system of typical cross-sections for 
Interstates, Arterials, Minor Arterials, Collectors, and 
Local Roads.  This plan recognized that there was no 
accepted regional Functional Classification system or 
policies for roadway spacing by Functional Class, and 
developed the plan to address these deficiencies.   

 
The four Functional Classes defined for roadways in the Bell County Thoroughfare Plan are:  
 

 

The Thoroughfare Plan for Belton is 
embedded in its Draft 2017 City 
Comprehensive Plan.  The plan defines 
certain  types around key 
intersections, which is a variation on the 

standard Functional Classification system which has been codified in the 
recent NCHRP Report 855: An Expanded Functional Classification System 
for Highways and Streets.  The NCHRP Report likewise defines several 
Context Settings which modify the roadway and streetside features defined for 
each Functional Class.         

The Belton Thoroughfare Plan defines five Functional Classes for roadways:  
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The Copperas Cove Thoroughfare Plan is 
part of its 2007 Comprehensive Plan.  Their 
Functional Class system considers the 
context of the street system, with attention 

�J�L�Y�H�Q���W�R���H�D�F�K���)�X�Q�F�W�L�R�Q�D�O���&�O�D�V�V�¶���I�X�Q�F�W�L�R�Q�����V�S�D�F�L�Q�J�����L�Q�W�H�U�V�H�F�W�L�R�Q���V�S�D�F�L�Q�J�����O�D�Q�G��
access, speed limits, and provisions for parking.     

Seven Functional Classes are defined for roadways:  

 
 
 

�+�D�U�N�H�U�� �+�H�L�J�K�W�V�¶�� �7�K�R�U�R�X�J�K�I�D�U�H�� �3�O�D�Q�� �L�V��
based on function, spacing, and width.   
 
Although the Thoroughfare Plan map 
shows only Arterials and Collectors, the 
text of the plan defines four Functional 

                   Classes:  
 
 
 
 
 

 
A Post-Wide Traffic Engineering and 
Safety Study was developed for Fort Hood 
in 2008.  Primary goals of the study were 
traffic control, access control, an evaluation 
of intersections, traffic signals, pedestrian 
crossings, and a listing of planned projects.  

The study noted significant pedestrian activity on post, 
particularly during the morning physical training 
sessions.  It noted that Battalion Ave, classified as a 
Primary Arterial, is closed to auto traffic each weekday 

morning to accommodate pedestrians and physical training.  Bicycle traffic on post was observed to be 
minimal.   
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Four Functional Classes were defined for roads in Fort Hood:  
        
 
 

The Thoroughfare Plan for the City of 
Killeen was developed in 2015.  This plan 
evaluates existing conditions and growth 
patterns to define development scenarios 
for the city.  The Thoroughfare Plan then 

defines an appropriate Functional Classification system 
with typical roadway cross sections.   
 
Five Functional Classes are defined for roadways:  
   

 
 
 

The Village of Salado does not appear to 
have an active Thoroughfare Plan.  An 
artifact graphic labeled as the 
transportation plan was found referenced 

in another planning document, but is not posted or referenced on the village 
website.  The map is dated May 2002.  The artifact map shows village streets 
with a Functional Classification system and typical cross sections.  Future 
as well as current roads are shown.   
 
There are five Functional Classes in the map:  
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The Thoroughfare Plan for Temple is part of its 2008 
Comprehensive Plan.  The plan shows a commitment to 
reviewing regional mobility issues as well as the local 
network, and considers future growth and changes in land 

uses.  Neighborhood connectivity is a concern, and one of the goals of the 
plan is to accommodate the needs of bicycles, pedestrians, and transit modes 
within the system.       
 
The Functional Classification system for Temple considers roadway 
function, spacing, continuity, posted speeds, and parking.  Multimodal issues 
are considered by defining criteria for through truck routes, bikeways, and 
sidewalks for each Functional Classification.    
 
The five Functional Classifications defined for Temple are:  

 
 
 

 
The previous KTMPO Regional 
Thoroughfare Plan, adopted in January 
2011, is embedded in the Mobility 2040 

MTP as Appendix E-2.  Key elements of this plan are the 
synthesis of consistent roadway Functional Classification 
definitions based on local Thoroughfare Plans, and the 
inclusion of bicycle and pedestrian networks in the regional 
plan.  The previous plan was termed a Regional Thoroughfare 
Plan, which emphasized the automobile portion of the plan.  
With this update, it is being termed a true Regional Multimodal 

Plan to highlight its role in providing planning for all transportation modes.      
 
The previous Regional Thoroughfare Plan defines fo�X�U���)�X�Q�F�W�L�R�Q�D�O���&�O�D�V�V�H�V���E�D�V�H�G���R�Q���W�K�H���O�R�F�D�O���M�X�U�L�V�G�L�F�W�L�R�Q�V�¶��
plans, the purpose of the road, access and access management, posted speed, and typical daily traffic 
volumes:   
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The Context of the KTMPO Travel Demand Model 
Consistent regional roadway Functional Classes are defined in the KTMPO Mobility 2040 MTP based on 
�D���U�H�Y�L�H�Z���D�Q�G���F�R�P�S�L�O�D�W�L�R�Q���R�I���W�K�H���)�X�Q�F�W�L�R�Q�D�O���&�O�D�V�V�H�V���F�R�Q�W�D�L�Q�H�G���L�Q���W�K�H���P�H�P�E�H�U���M�X�U�L�V�G�L�F�W�L�R�Q�V�¶���7�K�R�U�R�X�J�K�I�D�U�H��
Plans, FHWA and TxDOT standards, and the TxDOT standard travel demand model Functional 
Classification system.  The Functional Classes are shown in Figure 2-6.      
 
The six Functional Classes in the KTMPO travel demand model are:  
 
 
 
 
Detailed coding of Interstates, Freeways, and Expressways includes supporting Functional Classes of 
Frontage Roads and Ramps.  The travel demand model further stratifies Arterials and Collectors into three 
Facility Types: Divided, Continuous Center Turn Lane, and Undivided.  
 
                       Figure 2-6: KTMPO Travel Demand Model Functional Classes 
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Each region is different with its own specific mix of Functional Classes, conditions, and geography, so 
there is no hard and fast guidance on the appropriate mix of classes.  However, FHWA has listed general 
guidelines for the appropriate percentages of each Functional Class within a typical region.  The mix of 
Functional Classes in the KTMPO region is appropriate when compared to these general standards, as 
detailed in Table 2.1.  For sake of comparison with FHWA guidance, the Functional Classes for Interstate, 
Expressway, and Freeway were combined to be considered as Controlled Access.  The Principal Arterial 
Functional Class from the KTMPO travel demand model was re-named to Major Arterial for this Plan.  
Each Functional Class falls within its expected range except for Local Streets, which falls slightly under 
the generally recommended percentages.             
 
 
 
 
 
 
 
 
 
 
 
 
General guidance is also provided for the spacing of Functional Classes in a region, as shown in Table 2.2.   
 
 
 
 
 
 
 
 
 
This general guidance recognizes that the appropriate spacing of functionally classified streets depends on 
the types and lengths of the trips that they serve, access to land uses and access control, posted speeds, and 
traffic levels.  The mix of attributes for each Functional Class determines the context of each in the regional 
setting.  Overall, the spacing of functionally classified roads in the region falls within the recommended 
guidelines.        
 
 
 
 

Table 2-1: Regional Mix of Functional Classes 

Table 2-2: Regional Spacing of Functional Classes 
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 roads include the Interstate, Freeway, and Expressway 
Functional Classes.  Interstates have the most access control with frontage 
roads and grade-separated crossings, while Expressways may have limited 
numbers of at-grade intersections and traffic signals.  These facilities provide 
regional mobility with longer-distance trips.  Posted speeds are in the 55-70 
mph range and average daily traffic volumes are greater than 40,000.     
 

Controlled access roads in the KTMPO region include the Interstate, Freeway, and Expressway Functional 
Classes: the Copperas Cove Bypass on US 190, IH-14, IH-35, the southwest quadrant of Loop 363, and 
part of US 190 between Temple and Rogers.     
 
Figure 2-7 shows a five-mile buffer around the controlled access roads in the region.  All the urbanized 
are�D�V���L�Q���W�K�H���U�H�J�L�R�Q���I�D�O�O���Z�L�W�K�L�Q���W�K�H���E�X�I�I�H�U���D�U�H�D���H�[�F�H�S�W���I�R�U���+�R�O�O�D�Q�G�����%�D�U�W�O�H�W�W�����D�Q�G���D���S�R�U�W�L�R�Q���R�I���0�R�U�J�D�Q�¶�V���3�R�L�Q�W��
Resort bordering Lake Belton.  
                        

 Figure 2-7: 5-Mile Buffer Around Controlled Access Roads 
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focus on providing regional mobility, but provide a greater 
amount of access to land uses than controlled access roads do.  Posted speeds 
are in the 35-60 mph range and average daily traffic volumes are 15,000 to 
50,000.     
 
Prominent Major Arterials in the KTMPO region include Business 190, Stan 
Schleuter Loop, Fort Hood St, SH 36, SH 53, and portions of Loop 363. 

 
Figure 2-8 shows a two-mile buffer around the Major Arterials in the region.  The majority of urbanized 
areas fall within the buffer area.  Gaps in coverage are associated with Lake Belton and Stillhouse Hollow 
Lake, along with the southern portion of Bell County.      
 
                         

 

Figure 2-8: 2-Mile Buffer Around Major Arterials 
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are critical facilities for providing access to land uses.  
Regional mobility is a secondary purpose for Minor Arterials.  Posted speeds 
are in the 30-40 mph range, but can be higher in rural areas.  Average daily 
traffic volumes are in the range from 5,000 to 30,000.     
 
Prominent Minor Arterials in the KTMPO region include Elms Rd, FM 439 
between Killeen and Belton, SH 95, and SH 317.   

 
Because of their different purposes within the transportation network, the general recommended spacing 
for Minor Arterials is ½ to 2 miles.  Figure 2-9 shows a 2-mile buffer around Minor Arterials, illustrating 
�K�R�Z�� �W�K�H�\�� �F�R�Y�H�U�� �W�K�H�� �U�H�J�L�R�Q���� �� �$�O�O�� �W�K�H�� �U�H�J�L�R�Q�¶�V�� �X�U�E�D�Q�L�]�H�G�� �D�U�H�D�V��except for Troy, the western portion of 
�&�R�S�S�H�U�D�V���&�R�Y�H�����D�Q�G���D���V�O�L�Y�H�U���R�I���0�R�U�J�D�Q�¶�V���3�R�L�Q�W���5�H�V�R�U�W���D�U�H���F�R�Y�H�U�H�G���E�\���W�K�H���E�X�I�I�H�U���D�U�H�D���������������� 
 
                       

 

Figure 2-9: 2-Mile Buffer Around Minor Arterials 
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streets often serve residential uses, but can also provide access for 
commercial areas.  They function primarily to collect traffic from smaller 
streets for access to the road network and to provide access to land uses.  Most 
trips on the Collector system are shorter length trips, with speeds below 35 mph 
and average daily volumes of 1,000 to 5,000.  
 
Because Collectors primarily serve local trips and provide access to the 

network, the general recommended spacing is ¼ to ½ mile.  Figure 2-10 shows how this smaller buffer 
defines areas of coverage which are more dense in urban areas, but which are relatively sparse in rural 
undeveloped areas.   
 

 
 

                      Figure 2-6: 1/2-Mile Buffer Around Collectors 
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Figure 2.11 shows the overall coverage of the combined functionally classified road network with their 
respective spacing buffers ranging from ½ mile to 5 miles.  All urbanized areas in the KTMPO region fall 
within the combined buffer area.  The rural areas not covered include the lakes and unbuildable park lands, 
active agricultural areas, and low-density rural areas.  Overall, the buffer area from the combined 
functionally classified road network covers slightly over 92% of the total land area in the KTMPO region.      

 
 
 
 
 
 
 
 

                     Figure 2-7: Coverage of Functionally Classified Roads 
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Summary 
The defines a consistent integrated transportation system, but it operates 
within the context of regional goals, regional demographics, regional plans, and the travel demand model 
setup and definitions. 
 
A review of each of these contexts shows that the existing transportation planning process and 
transportation infrastructure in the region are robust and supportive of the Plan.   
 
The current Mobility 2040 MTP has an intermodal focus, and complies with the Federal and State planning 
regulations which were active at the time of its development.  The embedded Regional Thoroughfare Plan 
and Bicycle & Pedestrian Plan provide a comprehensive review of regional facilities. 
 
The intensities and patterns of existing demographics and projected growth show that the road 
infrastructure is generally well patterned to serve transportation demand.     
 
The individual Thoroughfare Plans from the KTMPO member jurisdictions define Functional Class 
systems that are appropriate to their local needs.   
 
A review of general Federal guidelines for the definition of Functional Classes, their functions, their mix, 
and their spacings shows that the infrastructure in the region follows the guidelines.        
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Introduction  
It has already been recognized that people and industries are 
rethinking their transportation needs, preferences, and habits.  
To accomplish the needed shift in transportation planning to 
consider all modes within an 

, a suite of planning concepts should be considered.  The 
consideration of the  movement in 
transportation planning has defined a set of tools and priorities 
that impact how streets are designed.  Similar movements for 

have consistent 
and compatible goals of providing increased support for other modes of travel and promoting street safety.  
With similar goals, they also share a set of common treatments for streets, sidewalks, and intersections.  
Taken together, Complete Streets movement and its associated movements contribute a more multimodal 
and more livability-oriented approach to street design.     

Chapter 3: Complete Streets Concepts 

CHAPTER HIGHLIGHTS 

�x Complete Streets  
�x Vision Zero  
�x Road Diets & Traffic Calming  
�x Common Street & Sidewalk 

Treatments  
�x Common Intersection 

Treatments  
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Complete Streets Concepts  
Historically, a city would adopt standard cross sections for 
each street functional class.  While it was recognized that 
�W�K�H���F�U�R�V�V���V�H�F�W�L�R�Q�V���Z�H�U�H���³�W�\�S�L�F�D�O�´���D�Q�G���H�D�F�K���V�W�U�H�H�W���K�D�G���X�Q�L�T�X�H��
context and constraints, the general purpose was to define 
consistent characteristics for streets.  In practice, this has led 
to streets being optimized for the automobile mode over 
other transportation modes, and automobile throughput has 
been the controlling priority.  Pedestrians, bicyclists, and 
transit riders are theoretically able to use the streets, but 
those modes are seen as incidental and are not prioritized or 
supported. The unintended consequences of these over-
optimized streets is that they can limit transportation choices 
by making walking, bicycling, and using transit inconvenient, unattractive, or dangerous.  These types of 
�V�W�U�H�H�W�V���F�D�Q���E�H���F�D�O�O�H�G���³�L�Q�F�R�P�S�O�H�W�H���V�W�U�H�H�W�V�´���L�Q���W�K�D�W���W�K�H�\���G�R���Q�R�W���D�F�F�R�P�P�R�G�D�W�H���D�O�O���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���P�R�G�H�V������To 
remedy this, a movement has emerged to encourage a new way of designing roadways called 

. 
 
The concept of Complete Streets gives pedestrians, bicyclists, and transit modes the same priorities in street 
design that automobiles have traditionally had, so that the street can routinely support safe and convenient 
uses for all modes of transportation within an integrated multimodal system.  
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Elements of Complete Streets treatments are designed to make the street more supportive of all modes.  
Operating within an integrated multimodal system, the specific 
mix of modes that are appropriate to a street and the treatments 
used to make it a complete street vary with the function of the 
street, its Functional Class, and characteristics such as right-of-
way, lane width, speed, and topography.      
  
The concept of Complete Streets may be seen as a comprehensive suite of design requirements and 
priorities to be considered for all streets.  The primary source for guidance on street design remains the 
Institute of Transportation Engineers�¶ (ITE) Highway Design Manual, which is the most widely accepted 
standard for roadway design.  The many different additional publications providing guidance for complete 
streets approaches illustrate just how widely the concept has been accepted.  Publications include the ITE 
Walkable Urban Thoroughfares: a Context-Sensitive Approach, which has been endorsed by TxDOT.  The 
ITE Road Diet Handbook: Setting Trends for Livable Streets and the FHWA Road Diet Informational 
Guide both provide guidance for �³�U�L�J�K�W-�V�L�]�L�Q�J�´�� �V�W�U�H�H�W�V�� �W�R�� �U�H-purpose right-of-way for Complete Streets 
treatments.  FHWA guidance also includes Roundabouts: an Informational Guide, dealing with this 
particular type of intersection treatment.  The National Association of City Transportation Officials 
(NATCO) has published several manuals to provide �³�D���E�O�Xeprint for designing 21st century streets� ,́ with 
focus on urban streets, transit streets, bikeways, and bike share.     
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

There is no singular design 
prescription for complete streets; 
each one is u nique and responds 

to its context.  
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Vision Zero 
The movement complements Complete Streets concepts with a focus on adapting street design 
to reduce fatalities.  Many of the same street treatments associated with Complete Streets are also supported 
by the Vision Zero movement.  While road safety depends on many factors, the thrust of the Vision Zero 
movement is that redesigning streets and lowering speed limits are vital elements that can reduce the chance 
of crashes and also reduce their severity.  While people will inevitably make mistakes while driving, the 
goal of Vison Zero is that those mistakes do not inevitably lead to crashes and loss of life.   
 
Excessive speed is typically a factor in about a third of all traffic fatalities, so controlling vehicle speeds in 
areas with multimodal uses is a critical strategy.  Speed reductions in areas where vehicles mix with 
vulnerable street users such as bicyclists and pedestrians are therefore an important element of Vision Zero.            
 
The Vision Zero movement often uses the term  to describe streets that are over-
optimized for automobile throughput.  This term is inaccurate and often wrongly applied, but the general 
point is valid: if streets are designed so that people are comfortable driving at excessive speeds, then crashes 
are more likely, fatalities are more likely, and vulnerable street users are disproportionally at risk.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

All I know is just what I read in the papers. And there is something that we all read 
in the papers every morning of our lives, no matter what paper it is we pick up, and 
it has generally happened right in the town that particular paper is printed in.  �,�W�¶�V���L�Q�� 
�W�K�H�U�H���H�Y�H�U�\���P�R�U�Q�L�Q�J�����³�)�R�X�U���.�L�O�O�H�G���D�Q�G���7�K�U�H�H���:�R�X�Q�G�H�G���<�H�V�W�H�U�G�D�\���E�\���$�X�W�R�P�R�E�L�O�H�V���L�Q�� 
�7�K�L�V���7�R�Z�Q���´���0�D�\�E�H���L�W�¶�V���P�R�U�H�����P�D�\�E�H���L�W�¶�V���O�H�V�V�����E�X�W���L�W�¶�V���W�K�H�U�H���H�Y�H�U�\���G�D�\�������,�Q���D�Q�R�W�K�H�U�� 
part of the paper it tells that 22 thousand met their death last year by auto and that  
we are well on our way to beat that record.     
 
Suppose around 25 years ago when automobiles were first invented, that a man had gone to our 
�J�R�Y�H�U�Q�P�H�Q�W�����D�Q�G���K�H���K�D�G���S�X�W���W�K�L�V���S�U�R�S�R�V�L�W�L�R�Q���X�S���W�R���W�K�H�P�����³�,���F�D�Q���L�Q���������\�H�D�U�V�¶���W�L�P�H���K�D�Y�H���H�Y�H�U�\���S�H�U�V�R�Q���L�Q��
�$�P�H�U�L�F�D���U�L�G�L�Q�J���T�X�L�F�N�O�\���I�U�R�P���K�H�U�H���W�R���W�K�H�U�H�����6�K�D�O�O���,���J�R���D�K�H�D�G���Z�L�W�K���L�W�"�´���� 
 
�³�:�K�\���V�X�U�H�����L�I���\�R�X���F�D�Q���D�F�F�R�P�S�O�L�V�K���W�K�D�W���Z�R�Q�G�H�U�I�X�O���W�K�L�Q�J�����Z�K�\���Z�H���D�U�H���K�H�D�U�W�L�O�\���L�Q���D�F�F�R�U�G���Z�L�W�K���\�R�X���´���� 
 
�³�%�X�W���´���K�H���V�D�\�V�����³�,���Z�D�Q�W���\�R�X���W�R���X�Q�G�H�U�V�W�D�Q�G���L�W���I�X�O�O�\�����L�Q��order to accomplish it and when it is in operation it 
�Z�L�O�O���N�L�O�O���������W�R���������W�K�R�X�V�D�Q�G���D���\�H�D�U���R�I���\�R�X�U���Z�R�P�H�Q���D�Q�G���F�K�L�O�G�U�H�Q���D�Q�G���P�H�Q���´   

 
Now they call all these accidents PROGRESS. Well maybe it is Progress. But I tell you it certainly comes 
high priced.  
 

Will Rogers 
Syndicated newspaper column 
April 4, 1926 
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An example from Oakland, California illustrates some elements of Vision Zero and how it complements 
Complete Streets concepts with some of the same implementation strategies.  
 

Figure 3-1: Before and After Example of Vision Zero Treatments 
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Following a pedestrian fatality at the intersection of 23rd Street and Harrison Street, the Oakland 
Department of Transportation (DOT) reviewed how changes in street design might be used to slow traffic 
and increase the safety of vulnerable users.  As shown in Figure 3.1, multiple elements were positioned to 
�K�H�L�J�K�W�H�Q���G�U�L�Y�H�U�V�¶���D�Z�D�U�H�Q�H�V�V���R�I���W�K�H�L�U���H�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���U�H�G�X�F�H���W�K�H�L�U���F�R�P�I�R�U�W���Z�L�W�K���H�[�F�H�V�V�L�Y�H���V�S�H�H�G�V�������$���I�H�D�W�X�U�H��
of this example is that it was implemented in a very short time frame, with low-cost infrastructure such as 
paint, bollards, and other simple fixes. After the area is made safe and drivers are used to the changes, the 
DOT plans to implement more permanent fixes.   
 
Data collected by the Oakland DOT before and after implementation of the Vision Zero fixes shows their 
effectiveness.  It is interesting to note that median vehicle speeds are unchanged, but that the outlier 
speeding vehicles saw a 7% drop.  The 86% increase in drivers stopping for pedestrians in the crosswalk 
is a testimony not only to the design of the crosswalks, but also to the design of the street environment that 
makes drivers more aware of their surroundings, with a slower-speed regime that gives them more time to 
stop.     
 
Other safety elements in addition to street design are considered in Vision Zero treatments. One element 
of concern is that large trucks pose a disproportionate threat to people biking and walking.  Large trucks 
are hindered by their height, larger blind spots, and larger turning radii, making the risk of conflicts with 
all road users greater.  At the same time, bicyclists and pedestrians are particularly vulnerable to the open 
wheels which are a feature of large trucks.  The Volpe Center, a research institute of the US Department 
of Transportation, has studied the issue of vulnerable road users and heavy trucks.  Their study cites a 
statistic that nearly half of bicyclist fatalities and more than one quarter of pedestrian fatalities from heavy 
trucks first impacted the side of the truck and were swept under the wheels.  By attaching a side guard that 
runs along the gaps in the side of the truck similar to those shown in Figure 3-2, a person who is hit by a 
truck has a better chance of being pushed out of the way of the following wheels.    
A study cited by the Volpe Center notes that implementation of truck side guards in London reduced 

fatalities 

by 61% for people biking and 20% for pedestrians.   

Figure 3-2: Examples of Truck Side Guards 
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Cities of course do not have the legal authority to require side guards for all trucks operating in their area.  
However, they do have control over their own municipal fleets of large trucks, box trucks, garbage trucks, 
and trailers.  Some cities in the United States were cited in the Volpe Center study as requiring side guards 
on trucks for contractors who do business with the city.  
 
Vision Zero treatments may also focus on street operations.  Leading Pedestrian Intervals (LPIs) are an 
approach to reduce the conflict between pedestrians and vehicles at crosswalks by configuring traffic 
signals for a 7- to 10-second head start for pedestrians before the signal turns green for vehicles.  This 
interval gives pedestrians time to enter into the crosswalk, where they are more visible to drivers, before 
cars get a green signal.  The small interval increases pedestrian visibility enough that crash rates decline 
significantly.  A study in Transportation Research Record 22198 concluded that a 46% reduction in crashes 
can generally be expected with the installation of LPIs.  Installation requires simply re-programming the 
signal, so no trenching, concrete pouring, or lane closures are required, and implementation costs are low.  
�/�3�,�V���K�D�Y�H���E�H�H�Q���F�D�O�O�H�G���³�'�R�O�O�D�U���I�R�U���G�R�O�O�D�U�«�D���U�H�D�O�O�\���V�P�D�U�W�����O�L�I�H-saving investment that ought to be a part of 
any �F�L�W�\�¶�V���H�I�I�R�U�W���W�R���H�O�L�P�L�Q�D�W�H���W�U�D�I�I�L�F���G�H�D�W�K�V���´���������������� 
 

Road Diets & Traffic Calming 
One of the issues with implementing Complete Streets and Vision Zero treatments on existing streets is the 
limitations of the available street right-of-way.  The concept of a �D�G�G�U�H�V�V�H�V���W�K�L�V���L�V�V�X�H���E�\���³�U�L�J�K�W-
�V�L�]�L�Q�J�´���D���V�W�U�H�H�W���Z�K�H�U�H���W�K�H���F�X�U�U�H�Q�W���D�Q�G���S�U�R�M�H�F�W�H�G���W�U�D�I�I�L�F���Y�R�O�X�P�H�V���S�H�U�P�L�W�������5�L�J�K�W-sizing involves narrowing 
or removing travel lanes and re-purposing them for bicycle lanes, sidewalks, sidewalk bulb-outs, and other 
Complete Streets elements.  As shown in Figure 3-3, the classic configuration of a road diet converts a 4-
lane undivided street into a street with 2 travel lanes and a continuous center turn lane, with bicycle lanes 
on each side.    

Other configurations of road diets vary the mix of bike lanes and parking lanes, sometimes placing the bike 
lanes on the curb side so that the parking lanes buffer them from moving traffic.  Another configuration 

                      Figure 3-3: Road Diet Implemented on a 4-Lane Street 
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creates a two-way cycle track on one curb side of the street, protected from traffic by a buffer strip and a 
parking lane.   
   

 is a similar concept, with treatments complementary to Complete Streets concepts that 
�D�U�H���S�U�L�P�D�U�L�O�\���D�L�P�H�G���D�W���U�H�G�X�F�L�Q�J���Y�H�K�L�F�O�H���V�S�H�H�G�V���E�\���D�G�G�U�H�V�V�L�Q�J���G�U�L�Y�H�U�V�¶���S�H�U�F�H�S�W�L�R�Q�V���D�Q�G���E�Hhavior.  Speeds in 
residential areas and other places with vulnerable road users are a particular focus of traffic calming.   
 
Small differences in speed can make a big difference in safety and survivability.  VisionZeroNetwork.org 
reports the survivability chances of a person hit by an automobile, as shown in Figure 3.4.  The position 
of the traffic calming movement is that the proper balance of vehicle speeds and safety can reduce traffic 
violence and eliminate traffic fatalities.       
 
Figure 3.4: Speed and Vulnerable User Survivability 

 
The basis for traffic calming is that people naturally tend to drive at a 
speed that they are comfortable with.  Traffic calming treatments take 
advantage of this trend  by placing physical or perceptual barriers in 
�W�K�H���G�U�L�Y�H�U�¶�V���V�L�J�K�W���W�R���V�K�L�I�W���W�K�H�L�U���F�R�P�I�R�U�W���O�H�Y�H�O���W�R���D���O�R�Z�H�U���V�S�H�H�G������ 
 
 
 

Common Street & Sidewalk Treatments 
With the commonality in purpose among the Complete Streets, Vision Zero, Road Diets, and Traffic 
Calming movements, it is not surprising that they share a common set of street and sidewalk treatments 
that contribute towards the goals of each movement.  Treatments include reduced lane widths, in-lane 
treatments, median islands, curb extensions, sidewalk and parking lane treatments, parklets, bike lanes,  
and crosswalk treatments.       
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 run contrary to the historic practice of lane 
widths of 12 to 13 feet.  The wide traditional lane widths create an 
in-lane buffer that is more forgiving to drivers, particularly for 
higher-speed streets.  However, these widths also make drivers 
more comfortable with higher speeds, even when it is not 
appropriate within the street context of bicycle and pedestrian 
activity, intersections, and sight lines.  Reducing lane widths to 10 
or 11 feet has been shown to reduce speeds and improve safety 
without a reduction in capacity.  Lanes wider than 11 feet are not 

recommended, but may be necessary locally to accommodate trucks and buses.        
 

 are also called vertical speed control, in that 
they place one of several forms of humps in the travel lane to slow 
traffic speeds.  Common types include speed humps, which are 12 
�± 14 feet long to raise one axle at a time; and speed tables, which 
are long enough that the entire vehicle is raised at one time.  
Stormwater drainage and street cleaning are issues with any in-lane 
treatment.  
 

 
 are refuge spots for pedestrians in the center of the 

�V�W�U�H�H�W���� �V�R�� �W�K�D�W���W�K�H�\�� �G�R�Q�¶�W���K�D�Y�H�� �W�R�� �F�U�R�V�V�� �W�K�H�� �I�X�O�O�� �Z�L�G�W�K�� �R�I�� �W�K�H�� �V�W�U�H�H�W��
without protection.  They are most useful for multi-lane streets 
where traffic volumes and total street width makes the crossing a 
safety issue.  Median islands can be emphasized with landscaping 
or textured surfaces to highlight their role as part of the pedestrian 
realm.  The purple painted areas in Figure 3.1 show an example of 
a median island treatment.   

 
 function to narrow the width of the street in 

particular locations.  They may include pinch points, bulb-outs, and 
bus bulb-outs.  In addition to slowing vehicle speeds, curb 
extensions increase safety by reducing the length of the pedestrian 
path crossing the street.  The purple painted areas in Figure 3.1 
show an example of curb extensions treatments.  A chicane can be 
built from a set of staggered curb extensions that further reduce 
speeds by shifting the street path from one side of the street to the 
other.  
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 treatments are part of Complete 
Streets and Traffic Calming for their definitions of space and use as 
buffers from traffic.  Increasing activity in the sidewalk zone 
�K�H�L�J�K�W�H�Q�V���G�U�L�Y�H�U�V�¶�� �D�Z�D�U�H�Q�H�V�V���� �D�Q�G���K�H�O�S�V���G�H�I�L�Q�H���D�� �S�H�G�H�V�W�U�L�D�Q���U�H�D�O�P��
adjacent to and intersecting with the street.  Wider sidewalks, 
distinct paving, pedestrian-scaled lighting, and buffering with 
landscaping are all treatments intended to promote pedestrian 
visibility and activity.       
 

 
extend the sidewalk activity area to temporarily or 

permanently use parking spots for seating areas.  Parklets provide 
additional sidewalk space and increase the visibility of the 
pedestrian realm.  This treatment enhances the use of parking as a 
buffer for the sidewalk. Potential issues with parklets include 
stormwater drainage, street cleaning, and possible interruption of 
bike lanes.   
 
 

 address safety and smooth traffic flows by placing the 
flow of bicycles outside the flow of automobiles.  Several striped 
bike lanes have already been developed in the KTMPO region.  
Numerous configurations of bike lanes are in common use, with 
notable variations including striped lanes, striped lanes buffered by 
parking, protected bike lanes, and cycle tracks.  Bicycle traffic may 
also be routed off of high-volume arterials, with equivalent paths 
provided on a system of lower-volume streets designated as 

.  Issues with curbside bike lanes include people parking 
in the lanes, obstruction by garbage bins on pickup days, and street cleaning.      
          

 use color and design to highlight the 
presence of a crosswalk.  The concept of uses 
�G�L�V�W�L�Q�F�W�� �D�Q�G�� �V�R�P�H�W�L�P�H�V�� �Z�K�L�P�V�L�F�D�O�� �G�H�V�L�J�Q�V�� �W�R�� �F�D�S�W�X�U�H�� �G�U�L�Y�H�U�V�¶��
attention.  Crosswalks are considered a traffic control device, and 
�J�X�L�G�H�O�L�Q�H�V���I�R�U���W�K�H�L�U���F�R�O�R�U�V���D�Q�G���G�H�V�L�J�Q�V���D�U�H���V�S�H�F�L�I�L�H�G���L�Q���W�K�H���)�+�:�$�¶�V����
Manual on Uniform Traffic Control Devices (MUTCD), but US 
cities have not always strictly followed MUTCD guidelines with 
their creative crosswalks.  Maintenance of the painted designs of 
creative crosswalks has been an issue.    
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Common Intersection Treatments 
Accommodating the safe interaction of the numerous modes and users in 
the integrated multimodal network is essential.  The most interactions within 
and between the transportation modes occurs at street intersections.      
 
Two general types of intersection treatments are in use: those that seek to 
increase the efficiency of vehicle throughput, and those that seek to increase 
the safe accommodation of all transportation modes.  Both general types of 
intersection treatments are consistent with the goals of Complete Streets and 
its associated movements.    
 

 
often include designs that limit the conflict between through 
movements and turning movements.  In a Diverging Diamond 
Interchange, the left turn movement is physically displaced from the 
intersection by crossing over the travel lanes before the turn.  All 
turns at the remaining intersection are through movements, 
eliminating the need to accommodate turns in the traffic signal cycle 
and therefore increasing the green time.  With fewer vehicle conflict 
points, the remaining intersection is more safe as well.  The 

Displaced Left Turn Intersection is a modified intersection treatment with the same theme, which has the 
left turn crossing, but keeps the through movements on the right side of the road.  Other similar treatments 
include the Super Street and the Michigan Left intersections, which accomplish traffic signal cycle 
simplification by completely prohibiting left turns, replacing them with a right turn followed by a U-turn.        
 

Roundabouts are a type of intersection offering dramatic 
improvements in safety and vehicle throughput under favorable 
conditions.  Where a conventional intersection with its numerous 
vehicle crossings and turnings has 32 conflict points, a roundabout 
reduces the number of conflicts to only 8 points.  Additionally, the 8 
remaining conflict points are merging movements rather than head-
on or right-angle conflicts, so crashes in a roundabout tend to be less 
serious than crashes in a conventional intersection.  Roundabouts 
reduce vehicle speeds while preserving throughput, and can be more 
efficient than stop signs or traffic signals at lower-volume 
intersections.    
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 is a general type of 
intersection treatment that concentrates on safety.  
A typical intersection with a bike lane forces a 
vehicle making a right turn to cross over the bike 
lane at an angle that creates visibility issues for 
both the driver and the bicyclist.     
 
The protected intersection is designed to address 
this issue by continuing the bike lane through the 
intersection for both through movements and 
turning movements.  With this design, the lane-
changing conflict before the intersection is 
eliminated.  Splitter islands at the corners protect 
bicyclists on the curve and slow vehicle speeds.  
The vehicle and bicycle crossing conflict is placed 
so that they meet at a right angle within the turn, 

which increases the visibility to reduce the risk of crashes.   
 

Summary 
The Complete Streets, Vision Zero, Road Diets, and Traffic Calming movements contribute to planning 
for an integrated multimodal system with a compatible focus on supporting and protecting all transportation 
modes and users.  The street, sidewalk, and intersection treatments proposed by each movement are similar 
and consistent.  Consideration of these types of treatments is a valuable addition to the concept of typical 
street cross sections which have historically been used.   
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The Concept of Multimodal Functional Classes 
The general concept of Functional Class was introduced in 
Chapter 2 to show the context of the hierarchy of different 
types of roads in the KTMPO region.  That Chapter included 
a review of Thoroughfare Plans from KTMPO jurisdictions 
to show the street Functional Classes that were defined in 
their Plans, and showed that they were defined differently 
within each Plan.  A set of accepted street Functional Classes 
were introduced that could be used consistently throughout 
the region, and which could be supported by the regional 

travel demand model in compliance with TxDOT standards.   
 

CHAPTER HIGHLIGHTS 

�x The Concept of Multimodal 
Functional Class and Facility 
Type  

�x The Auto Network  
�x The Bicycle Network  
�x The Bus Network  
�x The Truck Network  
�x The Walk Network  

Chapter 4: Functional Classification Systems 
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With the general concept of Functional Class for streets having 
been introduced, this Chapter will expand the concept to cover 
the five discrete networks in the region which are layered 
together to form the regional multimodal network.  Two 
additional transportation modes, the airport and railroad systems, 
interact with the networks as points of access rather than as travel 
links, and so the concept of Functional Class is not applicable to 
them.   
 
For each discrete network layer, a mode-specific Functional 
Classification system is introduced. Where applicable, sub-
classes of Facility Types are detailed to define additional features 
that may be applied to each Functional Class.  Each Functional 
Class is described with its purpose, benefits, and applications.    
 
Extending the concept of Functional Class and Facility Type to 
all transportation networks is proposed in order to bring the same 
�O�H�Y�H�O�� �R�I�� �S�U�H�F�L�V�L�R�Q�� �W�R�� �W�K�H�� �D�Q�D�O�\�V�L�V�� �R�I�� �D�O�O�� �P�R�G�H�V�¶�� �Q�H�H�G�V���� At the same time, transportation planners must 
recognize the relative shares of each mode and their respective contributions to mobility in the region.  
Table 4-1 shows the national-level mode shares for commuting and for all trips, illustrating the 
significantly heavier use of the automobile over the other  transportation modes of  transit, bicycling, and 

walking.  Recognizing this fact does not mean that 
the other modes are less important; rather it calls for 
transportation planning that preserves the mobility 
granted by the automobile while at the same time 
developing the mobility, sustainability, and livability 
that is promised by other transportation modes.  It 
calls for the development and support of a balanced 
regional multimodal transportation system.                           

This community [was planned]  when the car 
�Z�D�V���N�L�Q�J�����D�Q�G���Q�R�Z���Z�H�¶�U�H���U�H�F�R�J�Q�L�]�L�Q�J���W�K�H���Y�D�O�X�H��
of multiple modes and there are certain areas 
where we need to re -imagine, rethink, so they 

work for pedestrians.    
- Eugene Howard  
Project Manager  
Denver Community Planning & 
Development Departmen t 
 

Table 4-1: National-Level Mode Shares 
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Auto Network Functional Classification 
The functional classification of roadways with a 
comprehensive, systematic hierarchy of street type 
definitions considers the relationship between the type of 
trips served, the type of areas served, and characteristics of 
the streets themselves.  The use of functional classification 
was mandated by the Federal-Aid Highway Act of 1973 to 
guide the provision of aid for transportation improvement 
projects, and this legislative requirement is still in effect 
today through provisions of the current FAST Act highway 
funding authorization.  The Federal Highway Administration 
Functional Classification system is commonly accepted to 
define the functional and operational requirements for streets. 
These classifications are also used as the primary basis for 
geometric design criteria. 

Purpose 
The fundamental basis of street functional classification is 
the need to balance the two conflicting but complementary 
purposes of access and mobility.  The Functional Classification system recognizes the hierarchy of purpose 
among streets that channel traffic flow from the highest level of access (local streets), to facilities collecting 
these flows (collector streets), then to facilities able to conveniently transport these larger flows over longer 
distances (arterials), and then even larger flows over even longer distances (controlled access roads), with 
the highest levels of mobility but least amount of access to adjacent land uses.   
 
Unavoidably, as the provision for access to adjacent land uses 
increases with connecting street intersections, curb cuts, and 
provisions for turning movements, the level of mobility that a 
facility provides must decrease. The balance that a facility 
demonstrates between serving access and mobility is a 
�V�X�E�V�W�D�Q�W�L�D�O�� �S�D�U�W�� �R�I�� �G�H�I�L�Q�L�Q�J�� �D�� �I�D�F�L�O�L�W�\�¶�V��Functional 
Classification.   
 
Recognizing this balance between access and mobility in a 
�V�W�U�H�H�W�¶�V���S�X�U�S�R�V�H���L�V���L�P�S�R�U�W�D�Q�W���W�R���F�R�Q�V�L�G�H�U���Z�K�H�Q���S�O�D�Q�Q�L�Q�J���I�R�U���W�K�H��
�E�D�O�D�Q�F�H���E�H�W�Z�H�H�Q���W�K�H���V�W�U�H�H�W�¶�V���D�F�F�R�P�P�R�G�D�W�Lon of auto traffic and 
ensuring the safe and comfortable use of the street for users of 
all ages and abilities, using all appropriate transportation modes.  This second balancing is a critical part 
of updating the previous Regional Thoroughfare Plan into a Regional Multimodal Plan.   
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Benefits 
From a practical perspective, identification of the functional role of roadways is a useful tool for 
communities to plan for their transportation system.  The Functional Classification system directly supports 
the Metropolitan Transportation Plan (MTP) project selection process by establishing a consistent 
relationship among all streets.  This in turn is the basis for establishing a consistent system of street speeds 
and capacities that is linked to street attributes.  For the purposes of project evaluation, any project for a 
�F�K�D�Q�J�H�� �L�Q�� �D�� �V�W�U�H�H�W�¶�V�� �)�X�Q�F�W�L�R�Q�D�O�� �&�O�D�V�V�� ���0�L�Q�R�U�� �$�U�W�H�U�L�D�O�� �W�R�� �0�D�M�R�U�� �$�U�W�H�U�L�D�O������ �)�D�F�L�O�L�W�\�� �7�\�S�H�� ���X�Q�G�L�Y�L�G�H�G�� �W�R��
divided), number of lanes (2 lanes to 4 lanes), or associated Area Type (rural to suburban) has a consistent 
�D�Q�G���U�H�D�O�L�V�W�L�F���H�I�I�H�F�W���R�Q���W�K�H���V�W�U�H�H�W�¶�V���V�S�H�H�G���D�Q�G���F�D�S�D�F�L�W�\���D�W�W�U�L�E�X�W�H�V���I�R�U���L�W�V�H�O�I���D�Q�G���L�Q���U�H�O�D�W�L�R�Q���W�R���D�O�O���R�W�K�H�U���V�W�U�H�H�W�V��
in the network.  This allows each street project to be properly evaluated using the travel demand model, 
supporting a consistent and objective evaluation of projects.  
 
Applications 
The derived regional street Functional Classification system that has been developed with reference to the 
FHWA system and to the systems defined in the individual Thoroughfare Plans from KTMPO member 
jurisdictions is incorporated into the regional travel demand model network.  The regional street Functional 
Classification system defines facilities as:  
 

 roads include Interstate Highways, 
Freeways, and Expressways.  Interstate Highways are high speed, divided 
highways with no direct access to adjacent land uses.  All interchanges are 
grade-separated.  Freeways and Expressways have a lesser amount of control 
over access, and may have a limited number of at-grade intersections 
controlled by traffic signals.  The primary function of Controlled Access roads 
is to serve mobility, so they tend to serve longer-distance trips.      
  

 roads are higher speed, higher volume 
facilities which provide regional mobility, but are balanced with a greater 
degree of access.  They often serve significant regional activity centers, and 
provide major access points with at-grade intersections.  While access is 
important, the principal function of this Functional Class is to provide 
mobility.   
 
The  augments and feeds the major arterial 
system and distributes traffic flows to smaller regions.  This Functional Class 
places more emphasis on providing access.   
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The  is the lowest level Functional Class that 
is considered to have regional significance and to be routinely included in the 
travel demand model.  They function to gather and concentrate the traffic from 
local streets, and funnel it onto the higher Functional Class System in the street 
network.  For Collector Streets, providing access is by far the most important 
concern. Low speed and low capacity reflect the lesser importance given to 
mobility.     

   
 and are secondary street Functional Classes associated 

with detail coded Controlled Access Arterials.  They provide the linkage to 
connect Controlled Access Arterials to the network.    
 
   

 is typically not included in a regional travel 
demand model, as the modeled network is designed to include only streets 
which have regional significance.  However, provisions have been made to 
include local streets if they provide necessary connectivity for the network.   

   
 

 
There are currently no  or managed lanes (High-Occupancy/Toll, or 

 lanes) in the KTMPO region, and no toll roads or managed lane projects 
are included in the adopted 2040 KTMPO modeled street network. The 
standard TxDOT Functional Class System has been updated to define this 
Functional Class, so it can be added to the KTMPO regional network if needed 
for the analysis of projects.   
 
Several tolled Facility Types have been defined to distinguish between radial 
and circumferential facilities, and to support the definition of truck-only 

facilities.  Facility types for HOT lanes distinguish between the travel lanes and HOT ramps that provide 
connections to the non-tolled main lanes.   
 
Facility Types 
The standard TxDOT definition street attributes defines three Facility Types for roads.  To support the 
concept of livability in the transportation planning process, two additional street Facility Types have been 
defined in this Plan.  In general, Facility Types are optional attributes within the street cross section which 
may be applied to a street regardless of its Functional Class.      
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The applies to Major Arterials, Minor Arterials, and 
Collectors that have a median that physically separates the travel lanes by 
direction.  Periodic median crossings are provided to accommodate turning 
movements.   
 
In most instances of divided streets in the KTMPO region, the median is 
formed by a grassy or landscaped buffer strip.  Divided streets may also be 
defined by a raised curb with paving, as shown in this illustration.      

The  also applies to Major 
Arterials, Minor Arterials, and Collectors.  The purpose of the continuous left 
turn lane is to provide opportunities for vehicles to pull out of the travel lane 
as they wait for oncoming traffic to clear before making their turn, so they are 
most commonly applied to higher Functional Class roads with higher speeds 
and higher volumes of traffic.     
     
 

The  is common throughout the system, and has no 
physical barrier between the travel lanes by direction.  While this allows 
unlimited turning movements, vehicles queueing for a turn can block the travel 
lanes.  Undivided streets are more common on lower Functional Class roads 
with lower speeds and lower volumes of traffic.    
 
 

are an additional  defined for this Regional 
Multimodal Plan.  The concepts of Complete Streets and Context Sensitive 
Solutions have been endorsed by FHWA and TxDOT, which promote their 
development and provide guidance and design standards.  The goal of Complete 
Streets is to design street attributes so that they consider the needs of all 
appropriate users and transportation modes.  This does not imply that all modes 
must be present on all streets, but that accommodations are made as appropriate.  
Complete Streets design features were introduced in Chapter 3, and include 
treatments such as narrower travel lanes, median islands, curb extensions, 
parklets, bike lanes, and crosswalk treatments.  Streetscape treatments such as 
landscaping and shade trees may also be considered as Complete Streets 
features.   
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The is also newly defined in this Plan.  A Green 
Street integrates stormwater management into the street design, often using 
natural water diffusion and infiltration techniques rather than simply 
channeling water to drains.  While Green Streets may be seen as an 
environmentally-friendly approach to water management, the natural processes 
which are used are often more efficient and more cost-effective than traditional 
engineering approaches.  Green Streets treatments include pervious pavement, 
rain gardens, bioswales, and retention basins.         

 

Bicycle Network Functional Classification 
While the use of a Functional Classification system for streets 
is mandated by Federal regulations, there are no regulatory 
requirements to establish a system for other modes, including 
the bicycle mode. This bicycle Functional Classification 
system is therefore offered as a tool to define a hierarchy of 
bicycle facilities which can be implemented as appropriate.     

A balanced bicycle network defines infrastructure to provide 
safe, convenient, and comfortable access to the street network.  
This does not conflict with the right of bicycles to use any 
street in the network.  Bicycles are legally defined as vehicles 
and have the same rights to the road and obligations to obey 
traffic laws as other vehicles.  Bicycles are prohibited only 
from controlled access facilities such as Interstates, Freeways, 
and Expressways.  For all other streets, including Frontage 
Roads, every street is a bicycle street, regardless of its bikeway 
designation or infrastructure.  

 
Purpose 
While the basis for a Functional Classification system for the auto network is primarily that of balancing 
the purposes of access and mobility, in contrast, the basis for a bicycle Functional Classification system 
can be seen primarily as addressing safety. Bicyclists operate a vehicle and are legitimate road users, but 
they are slower and less visible than motor vehicles.  Bicyclists are also more vulnerable in a crash than 
motorists.  
 
Conversely, when bicycles interact with pedestrians, it is the bicycle that is the higher speed and higher 
mass object, and the pedestrians who are the more vulnerable users.  Bicycles travel 15 to 20 mph faster 
than pedestrians, so mixing bicycle and pedestrian traffic is inappropriate in most cases.  Therefore, within 
the regional multimodal network, the purpose of bicycle infrastructure is managing the interactions of the 
bicycle network with all other modal networks, not just the automobile.   
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Benefits 
The �E�H�V�W���H�Y�L�G�H�Q�F�H���R�I���W�K�H���T�X�D�O�L�W�\���D�Q�G���I�L�W�Q�H�V�V���R�I���D���U�H�J�L�R�Q�¶�V���E�L�F�\�F�O�H���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���L�V���L�W�V���Y�R�O�X�P�H���R�I���X�V�H�U�V�������7�K�H��
highest-volume examples are in Europe, where significant bicycle facilities, denser development patterns, 
high gas prices, and a cycling culture combine to give the bicycle mode shares which are commonly in the 
20% to 40% range.  The average bicycle mode share for U. S. cities is 1.0%.  American cities with high 
bicycle mode shares reported in the American Community Survey include Portland, Oregon with a 7.0% 
share, and only four other cities with mode shares of 4.0% or higher.    
  
The data for Texas cities shows even smaller bicycle mode shares.  Only four Texas cities are in the top 
fifty as reported by the Census Journey-to-Work data: Austin, ranked # 19 with a 1.3% mode share; Corpus 
Christi, ranked #43 with 0.5%; Houston, with a 0.5% mode share and a #44 ranking; and Plano, ranked 
#50 with an 0.4% share.  The overall bicycle mode share for Texas is 0.6%.  The bicycle mode share for 
the KTMPO region is reported in the Census data as rounded to 0.0%.   
 
The low volumes of bicycle ridership in U. S. cities as compared to European cities validates a common 
saying among advocates that bicycling in the United States is geared towards 

It also illustrates the challenge of bringing the existing bicycle 
network in the KTMPO region into balance.  
  
The bicycling environment in Portland, Oregon illustrates the need for bicycle infrastructure.  Portland is 
known for its extensive bicycle infrastructure and has the highest bicycle mode share of any U. S. city, yet 
a 2013 survey revealed tha�W���I�X�O�O�\�����������R�I���U�H�V�L�G�H�Q�W�V���Z�H�U�H���³�Y�H�U�\���F�R�Q�F�H�U�Q�H�G�´���R�U���³�H�[�W�U�H�P�H�O�\���F�R�Q�F�H�U�Q�H�G�´���D�E�R�X�W��
the safety of cycling in their city. Commenting on the survey, Portland Bicycle Planning Coordinator Roger 
Geller estimated that about 60 percent of people in Portland would like to bike more, but are 

.  
 
As shown in Figure 4-1, the survey classified respondents into four groups based on their confidence in 
�U�L�G�L�Q�J���� �U�D�Q�J�L�Q�J���I�U�R�P���³�1�R���:�D�\�� �1�R���+�R�Z�´�� �W�R���³�,�Q�W�H�U�H�V�W�H�G���E�X�W���&�R�Q�F�H�U�Q�H�G�´���� �³�(�Q�W�K�X�V�H�G���D�Q�G���&�R�Q�I�L�G�H�Q�W�´���D�Q�G��
�³�6�W�U�R�Q�J�� �D�Q�G�� �)�H�D�U�O�H�V�V�´���� �� �7�K�H�� �V�X�U�Y�H�\�� �V�K�R�Z�H�G�� �W�K�D�W�� �E�L�N�H�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H���� �S�D�U�W�L�F�X�O�D�U�O�\�� �D�� �V�H�S�D�U�D�W�H�G�� ���S�U�R�W�H�F�W�H�G����
bike lane, had a significant impact on the perception of safety.  
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Source: https://peopleforbikes.org/blog/selling-biking-perceived-safety-the-barrier-that-still-matters/ 
 
One benefit of balancing the bicycle network is that developing a network of safe bicycling infrastructure 
has been shown to increase ridership, which in turn increases the visibility of bicyclists and improves 
safety.  Figure 4-2 uses data from five U. S. cities which have been active in building protected bike lanes.  
The chart shows a clear correlation: as more bike lanes are built, people feel 
more safety in riding, and ridership increases.  The inverse is also true: if 
bicycle infrastructure is not built, then people will continue to be 

, bicycle safety and fatalities will continue to be an issue, and bicycle 
ridership will continue at very low levels.                             
 
 
 
 
   
 

If you always do  
what you always did,  

�\�R�X�¶�O�O���D�O�Z�D�\�V���J�H�W�� 
what you always got  

Figure 4-1: Portland, Oregon Survey on Safety and Bike Infrastructure 
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Bicycle infrastructure can also be seen as an educational 
and visibility tool.  Although it is historically, logically, 
and legally inaccurate, some motorists have the attitude 
that bicycles do not have a right to the road.  Developing 
highly visible bicycle infrastructure provides riders with 
protection from these motorists and reminds them of the 
�I�D�F�W���R�I���E�L�F�\�F�O�L�V�W�V�¶���U�L�J�K�W�V���������� 
 

 
Others accept the rights of bicycles as 
vehicles, but feel that bike lanes are not 
necessary because bicycles can share the lane 
with cars, trucks, and buses.  Safety data and 
ridership data show the error of this attitude, 
as shown in Figure 4-3.  This data from the 
International Transport Forum shows a strong 
correlation between higher volumes of 
ridership and lower rates of fatalities.  The 
Netherlands logged the highest amount of 
travel by bicycle and the lowest fatalities rate.  
In contrast, the United States showed a much 
lower travel volume of travel and a much 
higher rate of fatalities.  Bicycle infrastructure 
clearly plays a role in establishing safety and 
ridership volumes.         

One of the challenges that we often have in 
communities is that there can be a 
perspective that roads are for cars, and 
cyclists are interfering with the use of cars. 
This mindset can lead to aggressi ve 
driving and potentially endanger lives.   

- Derek Bouchard -Hall  
CEO, USA Cycling  

Figure 4-3: Ridership and Safety 

Figure 4-2: Safety and Bicycle Use 
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Applications 
The bicycle Functional Classification system as proposed in this Plan is based on promoting visibility, 
safety, convenience, and building ridership volumes.  Each of the bicycle Functional Classes, ranging from 

to , therefore has multiple roles in developing a balanced 
regional multimodal network.   
 

The  is 
defined as conventional bicycle lanes paired with a 
designated buffer space and some type of barrier that 
physically separates the bicycle lane from the 
adjacent travel lane or parking lane. The protected 
bike lane is designed to heighten safety and, perhaps 
even more importantly, to promote the perception of 
safety among bicyclists in order to appeal to a wider 
cross-section of potential riders.  

 
 
Facility Types for Protected Bike Lanes 
The advocacy group People for Bikes has developed a guide of different treatments for a protected bike 
lane, which may be inferred as defining different Facility Types.  The guide is based on information 
developed for the 2014 Austin Bicycle Plan.  Summarizing the treatments found in this Plan, six general 
Facility Types for Protected Bike Lanes are proposed:    

Dr. John Snow is regarded as one of the founding fathers of modern epidemiology.  As London 
suffered a series of cholera outbreaks during the mid -19th century, Snow theorized that cholera was 
spread through contaminated water.  During the September 1854 cholera outbreak, he mapped known 
cholera deaths around thirteen public water wells and noted a strong correlation for one particular 
location.  He had the pump handle removed and the outbreak quickly subsided.    

 
Noah Budnick,  Deputy Director of the Transportation Alternatives advocacy group, uses this historic 
example to promote bicycle infrastructure as a safety m �H�D�V�X�U�H�������³�«�W�K�H�Q���W�K�H�\���E�X�L�O�W���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����D�Q�G��
�S�H�R�S�O�H�� �V�W�R�S�S�H�G�� �G�\�L�Q�J�´���� �V�D�\�V�� �%�X�G�Q�L�F�N���� �� �³�,�I�� �\�R�X�� �E�X�L�O�G�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� �O�L�N�H�� �S�U�R�W�H�F�W�H�G�� �E�L�N�H�� �O�D�Q�H�V���� �W�K�H�Q��
�S�H�R�S�O�H���V�W�R�S���G�\�L�Q�J���´�� 
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can be cast-in-place or prefabricated to 
provide a visible physical barrier that is mountable for 
emergency vehicles, but which discourages routine 
encroachment from autos.         

A curb-protected bike lane may have issues accommodating 
street cleaning equipment, so debris may accumulate in the 
lane. 

have a higher profile and so 
are more visible to motorists.  They also have the advantage 
of being readily recognized as lane barriers.   

Debris in the bike lane is still an issue, but the bollards do not 
interfere with stormwater drainage in any way.    

 

 

Several varieties of  are available.  
Low Bumps have the advantage of defining the lane while 
still being mountable for emergency vehicles and street 
sweepers, so they perform well for debris sweeping and 
stormwater drainage.  However, this can also be a 
disadvantage if motorists disrespect the laws and park in the 
bike lane.    

The is readily available and 
recognizable for defining the edges of lanes.  Drainage is 
unimpeded, and the spacing between parking stops can be 
adjusted to allow access to the bike lanes or turning 
requirements at intersections.     

In this example from Boulder, Colorado, the parking stops 
are augmented with flexible bollards and a painted buffer to 
further define the bike lane.   
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The can provide a solid physical 
barrier.  As shown in this illustration from Austin, a second 
form of physical barrier is sometimes provided to prevent the 
cars from encroaching on the bike lane.  In this example, 
Flexible Bollards were installed. Opening car doors can also 
present an issue for bikes in the lane.   

This installation also shows the use of colored green pavement 
to define the bike lane.    

 

  

The provides a 
permanent and highly visible insurmountable barrier to 
protect the bike lane.  They also provide space for landscaping 
to make the entire street more attractive, although this 
imposes a maintenance cost.   

Jersey Barriers can also be used, which have the advantage of 
being a readily-recognized form of traffic control.  Jersey 
Barriers may also be painted or have cast-in decorative 
treatments.   

The has all the advantages of 
flexible bollards, while at the same time having the advantages 
of a permanent and insurmountable barrier.    

Installation costs for Rigid Bollards are higher than for other 
Facility Types.  They are more susceptible to damage than 
linear treatments such as Jersey Barriers, but can be replaced 
more readily.    
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In practice, multiple Facility Types for Protected Bike Lanes 
can be implemented on the same facility when they are  
appropriate to reinforce the message of the protected lanes, 
heighten visibility of the lanes, or direct motorists and 
bicyclists at the entrances to the lanes.  In this example, 
planting and a wider buffer help define the entrance to a 
protected bike lane.   

 

 

As a special instance of a Protected Bike Lane, a 
 is an on-road 

facility with bicycle traffic in two directions.  It is 
located on one side of the road.  As shown in the 
illustration, applications can be placed on one-
way streets, so the Cycle Track allows two-way 
movement within the street grid.  
 
A cycle track may be at the same level as the 
street, as shown here, or may be raised to the level 
of the sidewalk to deter encroachment from autos 
wherever the track does not have a barrier.   

 
Facility Types for a Cycle Track would be the same as for the Protected Bike Lane.  With two directions 
of bicycle traffic and two delineated lanes, separation from pedestrian traffic is important as well.  
Treatments of the Cycle Track at intersections are more complex and require careful consideration of auto 
turning movements conflicting with both directions of bicycle traffic.     
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A  is 
defined as a portion of the roadway that has been 
designated for bicyclists by pavement markings.  
Bike lanes are intended to enable bicyclists to ride 
without conflicts with other traffic. As an upgrade 
in protection over shared wide travel lanes, 
Conventional Bike Lanes provide a greater space 
for bicycles without making the bike lane appear 
so wide that it might be mistaken for a travel lane 
or a parking lane.   
 
Conventional bike lanes are a common Functional 
Class of facility in use in the US, and most 
jurisdictions are familiar with their design and 
application as described in the MUTCD and 
AASHTO Guide for the Development of Bicycle 
Facilities. Safety and volume data show that 

Conventional Bike Lanes have largely been unsuccessful in making bike trips on high-speed, high-volume 
streets comfortable for most bicyclists.  They can be more effective in lower-speed, lower-volume 
situations.  
        
Since a Conventional Bike Lane has no physical barrier that restricts 
motorized traffic or parking, in practice encroachment on bike lanes by 
traffic, parked vehicles, and curbside trash containers has been common.  
Protected Bike Lanes were developed in part to address this issue.   
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Facility Types for Conventional Bike Lanes 
The Conventional Bike Lane Functional Class is marked with painted lines rather than with physical 
barriers.  Three Facility Types can be defined: Outboard,  Inboard, and Buffered. 
 

The is illustrated by this bike lane 
in Temple.  It is also known as a Curbside Facility Type, with 
the wide travel lane marked with a consistent white stripe 
against the curb.  Bike lane symbols are provided at 
intersections to guide motorists and alert them of the 
definition of the lane.   
 
In this application, there is no designated parking strip to 
conflict with the bike lane.       
     
 

 
Killeen provides an example of an 
for a Conventional Bike Lane, where the bike lane is defined 
inboard of a parking lane.  This Facility Type recognizes the 
need to park along the curb while still providing a bike lane.  
It also addresses a common issue of debris in a bike lane by 
placing it more into the street.     
 
 
      
 
 
The separates an Outboard or 
Curbside Bike Lane from traffic with a painted buffer, but 
unlike the Protected Bike Lane, it does not have physical 
barrier.  Styles of the painted buffer can vary, with the 
MUTCD providing guidance on buffer widths and on the use 
of stripes and chevrons to define the buffer.    
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Bicycle boulevards are streets with low motorized traffic 
volumes and speeds, designed to give priority to bicycles 
over motorized vehicles.    The goal of the Bicycle Boulevard 
is to divert bicycle trips to alternate routes, avoiding high-
speed and high-volume arterial streets and intersections.  
Bicycle Boulevards use signs, pavement markings, and speed 
and volume management measures which are typically 
consistent with Complete Streets treatments to discourage 

through trips by motorized vehicles and create safe, convenient bicycle crossings of busy arterial streets.  
 
Bicycle boulevards have the potential to play a key role in a low-stress bikeway network, as they can 
complement and provide strategic connections between dedicated bicycle lane treatments, multi-use trails, 
and off-street paths.  They can make cost-effective use of existing roadways and connections with a series 
of relatively minor treatments that substantially improve bicycling conditions on local streets.  Many local 
streets offer the basic components of a safe bicycling environment. These streets can be enhanced using a 
range of design treatments to create bicycle boulevards.  Many of the treatments not only benefit people 
on bicycles, but also help create and maintain quiet streets that benefit residents and improve safety for all 
road users. 
 
Bicycle boulevards should be kept in good condition, with a smooth riding surface. Many cities have 
maintenance schedules for resurfacing and rehabilitating road surfaces that give priority to higher-volume 
streets. Local streets are typically the lowest priority for repaving, but bicycle boulevards should have a 
higher priority for repaving or spot improvements than other local streets. 
 
The goal of the Bicycle Boulevard is to divert bicycle trips to alternate routes, so good wayfinding signs 
and markings are critical to clearly establish and publicize the routes   
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A shared roadway is a street in which bicyclists 
ride in the same travel lanes as other traffic. There 
are no specific dimensions for shared roadways. 
On narrow travel lanes, motorists have to cross 
over into the adjacent travel lane to pass a cyclist. 
Shared roadways work well and are common on 
low-volume, low-speed neighborhood residential 
streets, rural roads, and even low-volume 
highways. 
 
On streets where bike lanes would be more 
appropriate but with insufficient width for bike 
lanes, wide curb lanes may be provided. This may 

occur on retrofit projects where there are physical constraints and all other options, such as narrowing travel 
lanes, have been pursued. Wide curb lanes are not particularly attractive to most cyclists; they simply allow 
a passenger vehicle to pass cyclists within a travel lane, if cyclists are riding far enough to the right. 
 
Shared-lane marking stencils, �F�R�P�P�R�Q�O�\�� �F�D�O�O�H�G�� �³�V�K�D�U�U�R�Z�V�´, may be used as an additional treatment for 
shared roadways. The stencils can make motorists aware of bicycles potentially in the travel lane, and they 
show bicyclists the correct direction of travel.  
 

Among other benefits, shared lane markings and 
signs reinforce the legitimacy of bicycle traffic on the 
street,  recommend proper bicyclist positioning, and 
may be configured to offer directional and 
wayfinding guidance. The shared lane marking is a 

pavement marking or a sign with a variety of uses to support a complete bikeway 
network; it should not be considered as equivalent bike lanes, cycle tracks, or other 
separation treatments. 

 

An off-street trail provides the greatest amount of separation and protection from traffic.  Off-street trails 
are often multi-use, intended to serve bicycle and pedestrian trips.  Multi-use trails must be wide enough 
to accommodate safe interactions between bicycles and pedestrians.   
 
Depending on their width, alignment, connections to the street network, and connections to other bicycle 
facilities, off-street multi-use trails can accommodate recreational use, but have the potential to 
accommodate bicycles as a practical mode  of transportation serving regional destinations.    
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Facility Types for Multi -Use Trails 
 

The features a hard and 
smooth surface to provide a path free of impediments 
and to accommodate high-end road bikes and 
strollers.  Concrete or asphalt are common surfaces.  
Brick or other paver types are not recommended for 
bicycle facilities because of their effects on the 
quality of the ride.       
 
 
 
 
 
 
The is paved 
with materials which can reduce costs or provide a 
more recreational user experience.  This Facility 
Type is generally more amenable for recreational 
use.  Gravel, decomposed granite, and dirt are typical 
soft paving materials.      
 
 
 
 
 
 
 
 
The is designed to 
provide a greater separation of bicycle flows and 
pedestrian flows.  Examples of implementation of 
Dual Track facilities are typically off-road because 
of the greater right-of-way required.  The buffer 
between the bicycle and the pedestrian tracks may 
be a grassy strip, as shown in the example, or it may 
be a painted line.  Sturdy barriers such as those used 
to separate bicycle flows from auto traffic are 
generally not necessary in this context.     
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Bus Network Functional Classification 
As with other non-auto transportation modes, there are no 
regulatory requirements to establish a Functional 
Classification system for the bus network. This bus network 
Functional Classification system is therefore offered as a 
tool to define a hierarchy of bus stop facilities.   

Purpose 
The concept of Functional Classification for the bus network 
does not relate to routes or operations, but to the transit 
system infrastructure of bus stops.  A consideration of 
�S�D�V�V�H�Q�J�H�U�� �D�P�H�Q�L�W�L�H�V�� �L�V�� �W�K�H�� �S�U�L�P�D�U�\�� �G�U�L�Y�H�U�� �L�Q�� �W�K�L�V�� �3�O�D�Q�¶�V��
definition of bus stop Functional Class.  The definition of 
Facility Types considers other aspects of bus stop 
infrastructure related to the  context of the stops.  Context 
considerations for Facility Types include bus pull-outs or 
on-street placements, pedestrian access and ADA 
compliance, and stormwater treatments. 
 
Bus stops operated by The HOP in the KTMPO region are internally classified as being located on the Near 
Side, Far Side, or Mid-Block relative to the closest intersection.  This distinction is important, but it is 
primarily an operational issue rather than an infrastructure issue relating to a bus stop Functional 
Classification system, and so is not addressed in this Plan.   

Benefits 
Collating the various attributes of the passenger amenities and bus stop context into a defined Functional 
Classification system is intended to assist transportation planners in defining the inventories, needs, and 
gaps in the balanced multimodal network, and to develop and evaluate projects to address those gaps. 
 
Increased ridership is an added benefit of a balanced bus network with improved passenger amenities at 
bus stops.  TCRP Synthesis 117: Better On-Street Bus Stops cited data that supports the logical conclusion 
that transit ridership increases with bus stop improvements.  However, most increases were found to occur 
at high-ridership stops; little or no increases were seen when amenities were improved at low-ridership 
stops.  This finding indicates that the overriding requirement of the bus system is that it must provide safe, 
convenient, and practical trips.  Transit coverage area, route orientation, service hours, and connectivity to 
desired destinations were shown to be more important than stop infrastructure in the Mineta Transportation 
Institute report Investigating the Determining Factors for Transit Travel Demand by Bus Mode.  
Convenient and comfortable access to the system is not a benefit if the system does not provide the desired 
services.          
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