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Chapter 1: Introduction

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 integrated transportation system.

The vehicle for accomplishing the transportation planning task for an integrated transportation system is
this Regional Multimodal Plan. The change in names from the previous Regional Thoroughfare Plan to
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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 regional, 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 multimodal, considering
the needs and potential of existing transportation modes for people
and freight, and planning for appropriate new modes.

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

enable it.

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
short-term component to address existing transportation needs, and a long-term 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 more proactive you can be,
the entire region. This enables an orderly system of roadway types SERUCREEENEECUERTUUREVERGRIE
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. 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
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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

Context for Killeen-Temple MPO

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.
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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. 6™ Street. Industrial uses lie
along IH-35, IH-14/US 190 and E. 6" 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.

S 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.

City of Copperas Cove

Harker ~ Heights  sits
between  Killeen and
N\~ Stilllhoqse !—|o|low Lake.
\ The City of . It is primarily a bedroom
/ Ha[’ker He[ghfs community with most of
its ~ commercial  uses
§ located along US 190, Business Route 190, and Knight’s
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.

14 |
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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 IlI Corps, 1%
Army Division West, and 1% 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
i il 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
W 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
‘\/ lllag located south of Belton,

e | (Oof with development centered
- | Salado 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
7' in the eastern portion of the KTMPO region.
City of Commercial activity is located on the

Temp le 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 Veteran’s Clinic,
Tenneco Packaging, McLane Southwest, Walmart
Distribution Center, Wilsonart, Temple Mall, King’s
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:

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

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

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

e Little River-Academy in Bell County, with an estimated 2017 population of 2,000 and employment
just under 350.
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e Morgan’s Point Resort in Bell County, with an estimated 2017 population of 4,200 and total
employment of about 240.

e Nolanville in Bell County, with an estimated population of 5,000 and 560 in total employment.
e Rogers in Bell County, with an estimated population of 1,300 and total employment of 340.

e 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 Regional Multimodal Plan 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://mwww.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. 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 auto network 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.

18 |
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The bicycle network 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 bus network for the KTMPO region is defined by the
service provided to the HOP’s ten fixed routes that provide
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.

The HOP’s paratransit service is also a component of the bus network. It operates within % mile of the
fixed routes in Killeen and in Temple, providing bus service and connections to qualified persons with

disabilities.

The truck network 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.

| 1-9
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While the walk network 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 airport system 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 rail system 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 %2 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.

1-10 |
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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 each transportation mode’s share of the total 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.

Figure 1-2: KTMPO Journey to Work Mode Shares

KTMPO Journey to Work Mode Shares

w Auto = Bioycle Bus Walk = Other Mode = Worked & 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
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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.

', Figure 1-3: Distribution of Travel Time to Work

J KTMPO Travel Time to Work
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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 in answer to the question “What do you believe are the most effective strategies for addressing
traffic congestion?” 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.
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Figure 1-4: Strategies to Address Congestion
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Taking this to a personal level, the survey also asked, “What actions do you take to avoid traffic
congestion?” The responses, shown in Figure 1-5, again show a reliance on strategies based on driving a
personal automobile.

Figure 1-5: Actions to Avoid Congestion
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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:
e The concept and function of the Regional Multimodal Plan.
e Anoverview of the region and its jurisdictions.
e A definition of the MPO with its establishing Federal regulations and its planning purposes.
e 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:

Chapter 2 will detail the planning context of the Plan. It references the individual Thoroughfare Plans
developed by KTMPO member jurisdictions.

Chapter 3 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.
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~ Wiy

Chapter 4 will define the concept of Functional Classes for planning for modal networks.
Chapter 5 will provide inventories of existing facilities by transportation mode.

Chapter 6 is the regional Thoroughfare Plan for the years 2017 and 2045.

Chapter 7 will define the active transportation networks for bicycles and pedestrians.

Chapter 8 will cover the modes which are defined as group transportation: transit, carpool and rideshare,
intercity bus, passenger rail, and passenger air.

Chapter 9 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.

Chapter 10 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.

Chapter 11 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.

Chapter 12 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 Regional Multimodal Plan 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.

HIGHLIGHTS

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
KTMPO REGIONAL MULTIMODAL PLAN | 2-1
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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: to preserve and
enhance the KTMPO area by developing a fully-integrated, multi-modal transportation system
focusing on moving people and freight. Five of the MTP’s sub-goals are particularly applicable to the
Regional Multimodal Plan:

e ldentify congestion points and support applicable transportation-related projects to reduce
congestion.

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

e Support improvements for added highway and transit capacity.

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

e 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
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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 1-14, 1-35, 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
_(_:L_erulative 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 1-35, and around Loop 363 in Temple.

‘< ~

e “ 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 1-35, 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.

P

\

>, 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.

O&y  KTMPO and the Central Texas Council
of Governments (CTCOG) prepared a
y Thoroughfare Plan for Bell County in
b, | L ¥ October 2001. That plan considered
<& R BN LY TxDOT design standards and defined a
4 ? : county-wide system of typical cross-sections for
Interstates, Arterials, Minor Arterials, Collectors, and
Local Roads. This plan recognized that there was no
4y | accepted regional Functional Classification system or
- > .| Dpolicies for roadway spacing by Functional Class, and
developed the plan to address these deficiencies.

Figure 2. Bell County Functional Classification | *

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

Interstate Major Arterial Collector
Minor Arterial

B, iton ¥ L@
JCity of Belt M
| Thoro_t‘lghfare PlanMap

o —  NIR
3 ]

The Thoroughfare Plan for Belton is
embedded in its Draft 2017 City
Comprehensive Plan. The plan defines
certain L.and Use Center 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:

Interstate Major Arterial Major Collector
Minor Arterial Minor Collector
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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
given to each Functional Class’ function, spacing, intersection spacing, land
access, speed limits, and provisions for parking.

City of Copperas Cove

Seven Functional Classes are defined for roadways:

Regional Highway Primary Arterial
Secondary Arterial

Minor Arterial

Major Collector
Collector
Residential

Harker Heights” Thoroughfare Plan is
based on function, spacing, and width.

The (ity of

/ \ Harker Heights

Although the Thoroughfare Plan map
shows only Arterials and Collectors, the
text of the plan defines four Functional
Classes:
Major Arterial
Minor Arterial

Collector
Local

Es-u-ﬂ--‘

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

mornmg 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:
Primary Arterial Collector
Secondary Arterial Local

CITY OF KILLEEN ¥ 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:
Principal Arterial Collector
Minor Arterial Local
Marginal Arterial

T || A The Village of Salado does not appear to
AR | Vlllage have an active Thoroughfare Plan. An
sveam Al IJ @’ Salado 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:

Interstate Minor Arterial Major Collector
Minor Collector
Local

SRR [
.
3
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The Thoroughfare Plan for Temple is part of its 2008

_ﬁ Comprehensive Plan. The plan shows a commitment to
Tec;‘yfiple 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:

Expressway Principal Arterial Collector
Minor Arterial Local

KTM P The  previous KTMPO  Regional
w 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.
SIS , With this update, it is being termed a true Regional Multimodal
Plan to highlight its role in prowdmg planning for all transportation modes.

The previous Regional Thoroughfare Plan defines four Functional Classes based on the local jurisdictions’
plans, the purpose of the road, access and access management, posted speed, and typical daily traffic

volumes:

Controlled Access

Arterial Major Arterial Collector

Minor Arterial
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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
a review and compilation of the Functional Classes contained in the member jurisdictions’ Thoroughfare
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:

Interstate Principal Arterial Collector
Freeway Minor Arterial
Expressway

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

% Interstate

| | = Freeway

e Expressway
= Principal Arterial
—— Minor Arterial

| —— Collector

2-12 |



KILLEEN-TEMPLE

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.

Table 2-1: Regional Mix of Functional Classes

Regional Mix of Functional Classes

Functional Class  Mileage Percent Guidelines

Controlled Access 143 4% 0-9%
nterstate 71 1.9%
Expressway 51 1.4%
Freeway 21 0.6%

Major Arterial 110 3% 2-4%

Mnor Arterial 246 T 4-8%

Collector 760 21% 20 - 25%

Local 2,406 B66% 65 - 75%

General guidance is also provided for the spacing of Functional Classes in a region, as shown in Table 2.2.

Table 2-2: Regional Spacing of Functional Classes

Regional Mix of Functional Classes

Functional Class Spacing Guidelines
Regional 5 miles or more
Major Arterial 2 miles or more
Mnor Arterial 1/2 to 2 miles
Collector 1/4to 1/2 mile
Local less than 1 mile

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.
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~5 Controlled Access 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
areas in the region fall within the buffer area except for Holland, Bartlett, and a portion of Morgan’s Point
Resort bordering Lake Belton.

- T
A
\‘ Figure 2-7: 5-Mile Buffer Around Controlled Access Roads
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Major Arterials 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.

R N ~. Figure 2-8: 2-Mile Buffer Around Major Arterials

—— Minor Arterial
—— Collector
=== 2-Mile Band

KTMPO REGIONAL MULTIMODAL PLAN | 2-15



KT MPs

metropolitan planning organization

Minor Arterials 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 EIms 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 %2 to 2 miles. Figure 2-9 shows a 2-mile buffer around Minor Arterials, illustrating
how they cover the region. All the region’s urbanized areas except for Troy, the western portion of
Copperas Cove, and a sliver of Morgan’s Point Resort are covered by the buffer area.

-

~

% Figure 2-9: 2-Mile Buffer Around Minor Arterials
]

== 2-Mile Band
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| Collector 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 ¥ to % 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.

~
Ay
! “ Figure 2-6: 1/2-Mile Buffer Around Collectors

Collector Spacing
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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 %2 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.

-

e ~
/ \\ Figure 2-7: Coverage of Functionally Classified Roads

[ Functionally Classified Road Spacing
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Summary

The Regional Multimodal Plan 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 integrated transportation
system, a suite of planning concepts should be considered. The
consideration of the Complete Streets movement in
transportation planning has defined a set of tools and priorities
that impact how streets are designed. Similar movements for
Vision Zero, Road Diets, and Traffic Calming 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.

KTMPO REGIONAL MULTIMODAL PLAN | 3-1
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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 Collecton=a:Lare
the cross sections were “typical” and each street had unique
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

11 13 1 1 11
'l tanes ! Lanes 1!
[ | 1 i

transit riders are theoretically able to use the streets, but . Sy
. - - - o
those modes are seen as incidental and are not prioritized or 80’ Typical

supported. The unintended consequences of these over- — (?’ﬁ;ﬂr:;';;m} —
optimized streets is that they can limit transportation choices

by making walking, bicycling, and using transit inconvenient, unattractive, or dangerous. These types of
streets can be called “incomplete streets” in that they do not accommodate all transportation modes. To
remedy this, a movement has emerged to encourage a new way of designing roadways called Complete
Streets.

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 o _
. . ) prescription for complete streets;

used to make it a complete street vary with the function of the NSRRI eI

street, its Functional Class, and characteristics such as right-of- to its context.

way, lane width, speed, and topography.

There is no singular design

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 “right-sizing” streets to re-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 “a blueprint for designing 21st century streets”, with
focus on urban streets, transit streets, bikeways, and bike share.

Road Diet

Informational Guide

Designing for
All Ages & Abilities

Contartual Guidance for
Migh-Comfert Bicycln Fackities
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Vision Zero

The Vision Zero 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 dangerous by design 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 | 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. It's in
there every morning “Four Killed and Three Wounded Yesterday by Automobiles in
This Town.” Maybe it's more; maybe it’s less, but it's there every day. In another
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
government, and he had put this proposition up to them: “I can in 25 years’ time have every person in
America riding quickly from here to there. Shall | go ahead with it?”

“Why sure, if you can accomplish that wonderful thing, why we are heartily in accord with you.”

“But,” he says, “l want you to understand it fully, in order to accomplish it and when it is in operation it
will kill 20 to 25 thousand a year of your women and children and men.”

Now they call all these accidents PROGRESS. Well maybe it is Progress. But | 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.

.

e ~. Figure 3-1: Before and After Example of Vision Zero Treatments
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Following a pedestrian fatality at the intersection of 23" 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
heighten drivers’ awareness of their environment and reduce their comfort with excessive speeds. A feature
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

. ..
A Figure 3-2: Examples of Truck Side Guards fatalities

by 61% for people biking and 20% for pedestrians.
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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 VVolpe 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.
LPIs have been called “Dollar for dollar...a really smart, life-saving investment that ought to be a part of
any city’s effort to eliminate traffic deaths.”

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 road diet addresses this issue by “right-
sizing” a street where the current and projected traffic volumes permit. Right-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.

’ >, Figure 3-3: Road Diet Implemented on a 4-Lane Street

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
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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.

Traffic Calming is a similar concept, with treatments complementary to Complete Streets concepts that
are primarily aimed at reducing vehicle speeds by addressing drivers’ perceptions and behavior. 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
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Only 1 out of 10 pedestrians survives

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
the driver’s sight to shift their comfort level to a lower speed.

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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Reduced Lane Widths 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.

In-Lane Treatments 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.

Median Islands are refuge spots for pedestrians in the center of the
street, so that they don’t have to cross the full width of the street
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.

Curb Extensions 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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Sidewalk and Parking Lane 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
heightens drivers’ awareness, and helps define a pedestrian realm
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.

Parklets 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.

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 bicycle
boulevards. Issues with curbside bike lanes include people parking

Crosswalk Treatments use color and design to highlight the
presence of a crosswalk. The concept of creative crosswalks uses
distinct and sometimes whimsical designs to capture drivers’
attention. Crosswalks are considered a traffic control device, and
guidelines for their colors and designs are specified in the FHWA’s
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.

Intersection Efficiency Treatments

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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Accommodating All Modes 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
- = = Jane 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
4 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

g : : so that they meet at a right angle within the turn,
WhICh increases the V|S|b|I|ty 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
R HIGHLIGHTS The general concept of Functional Class was introduced in
of Multimodal Chapter 2 to show the context of the hierarchy of different
e 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.
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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
level of precision to the analysis of all modes’ needs. 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

Table 4-1: National-Level Mode Shares walking. Recognizing this fact does not mean that
o i Cineriiar the other modes are !ess important; rather it calls. 1for
onm n e ;‘; g; :&Eﬁ transportation planning that preserves the mobility
Nationwide!® ¢ s granted by the automobile while at the same time
= developing the mobility, sustainability, and livability
ﬂ 2.8% 5.0% 10.4% that is promised by other transportation modes. It
calls for the development and support of a balanced
2 regional multimodal transportation system.
Y 0.6% 1.0% 1.0%
Q ok 5% o This community [was planned] when the car
was king, and now we’re recognizing the value
of multiple modes and there are certain areas
ﬂ L6 e 7% S where we need to re—imagine_, rethink, so they
“ work for pedestrians.

- Eugene Howard
All Modes 100% 100% 100% Project Manager

Denver Community Planning &
GeArRn the puwcentape of Sl s OF aet satage of Lrije 30 work By $ach mOde O TAMPOILon Devel opment Departm ent

(4] Thiss inChudirs 1706 Dy 2eraate Car and “ther™ Mear ThGE ard rat pobibc Bantporanen,
DeCyChang, OF walling —Such 3% S, MOy, MOl Domal wobick, schood Dus, eic

Sources (1) ACS 2013 (2) ACS 20092011 {3) NHTS 2009 Notes: The torm “mode haes” s wed to
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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
substantial part of defining a facility’s Functional
Classification.

Controlled Access Roads

Principal Arterial

Minor Arterial

Collector

Local Roads

Recognizing this balance between access and mobility in a
street’s purpose is important to consider when planning for the
balance between the street’s accommodation 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
change in a street’s Functional Class (Minor Arterial to Major Arterial), Facility Type (undivided to
divided), number of lanes (2 lanes to 4 lanes), or associated Area Type (rural to suburban) has a consistent
and realistic effect on the street’s speed and capacity attributes for itself and in relation to all other streets
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:

Controlled Access Functional Class 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.

Major Arterial Functional Class 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 Minor Arterial Functional Class 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 Collector Streets Functional Class 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
{23 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
y concern. Low speed and low capacity reflect the lesser importance given to
mobility.

Frontage Roads and Ramps are secondary street Functional Classes associated
with detail coded Controlled Access Arterials. They provide the linkage to
connect Controlled Access Arterials to the network.

Local Streets Functional Class 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 7o/l Roads or managed lanes (High-Occupancy/Toll, or
HOT 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

T T 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 Divided Facility Type 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 Continuous Left Turn Lane Facility Type 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 Undivided Facility Type 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.

Complete Streets are an additional Facility Type 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 Green Street Facility Type 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
1 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 best evidence of the quality and fitness of a region’s bicycle infrastructure is its volume of users. The
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 “the young, the fit, and the
brave...and not too many of them”. 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 that fully 80% of residents were “very concerned” or “extremely concerned” about
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 afraid to
ride.

As shown in Figure 4-1, the survey classified respondents into four groups based on their confidence in
riding, ranging from “No Way No How” to “Interested but Concerned”, “Enthused and Confident” and
“Strong and Fearless”. The survey showed that bike infrastructure, particularly a separated (protected)
bike lane, had a significant impact on the perception of safety.
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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 afraid to you’ll always get

ride, bicycle safety and fatalities will continue to be an issue, and bicycle what you always got
ridership will continue at very low levels.

If you always do
what you always did,
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Bicycle infrastructure can also be seen as an educational _
and visibility tool. Although it is historically, logically, (ke
and legally inaccurate, some motorists have the attitude communities s that ‘there can be a
that bicycles do not have a right to the road. Developing
highly visible bicycle infrastructure provides riders with This mindset can lead to aggressive
protection from these motorists and reminds them of the EERCTINVTTRE TR Nt a = UV Ul A
fact of bicyclists’ rights. - Derek Bouchard-Hall
CEO, USA Cycling

perspective that roads are for cars, and
cyclists are interfering with the use of cars.

Figure 4-3: Ridership and Safety

2 Others accept the rights of bicycles as

> gﬁ:::iri:gws:;eam,mnumdwg,mwm._.W,m.mm.w vehicles, butp feel tha? bike Ianesyare not

o= Bicyce vive e sttt po yew fm) necessary because bicycles can share the lane

s e R 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

roes bumar com v s fwce e vom vmmane| lower travel volume of travel and a much

o higher rate of fatalities. Bicycle infrastructure

.« Clearly plays a role in establishing safety and
ridership volumes.
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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-19t" 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 measure. “...then they built infrastructure, and
people stopped dying”, says Budnick. “If you build infrastructure like protected bike lanes, then
people stop dying.”

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
Protected Bike Lanes to Shared Roadways, therefore has multiple roles in developing a balanced
regional multimodal network.

The Protected Bike Lane Functional Class 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:
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Curbs Facility Type can be cast-in-place or prefabricated to

| provide a visible physical barrier that is mountable for

emergency vehicles, but which discourages routine

y encroachment from autos.

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

Flexible Bollards Facility Type 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 Low Bumps Facility Type 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 Parking Stops Facility Type 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 Parking Facility Type 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 Planters or Jersey Barriers Facility Type 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 Rigid Bollards Facility Type 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
Cycle Track Functional Class is an on-road
facility with bicycle traffic in two directions. Itis
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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4 A Conventional Bike Lane Functional Class 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
I so wide that it might be mistaken for a travel lane
or a parking lane.

Conventional bike lanes are acommon 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 Iargely been unsuccessful in making bike trips on high-speed, high-volume
They can be more effective in lower-speed, lower-volume

streets comfortable for most bicyclists.

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 Outbhoard Facility Type is illustrated by this bike lane
in Temple. Itisalso known as a Curbside Facility Type, with

S the wide travel lane marked with a consistent white stripe

4-16 | KTMPO REGIONAL MULTIMODAL PLAN

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 Inboard Facility Type

for a Conventional Bike Lane, where the bike lane is defined
inboard of a parking lane. This Facility Type recognizes the

1 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 Buffered Facility Type 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 Boulevard Functional Class

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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Shared Roadway Functional Class

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, commonly called “sharrows”, 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 USE | [BIKE LANE| B:IT{=R:01ij® may be configured to offer directional and
FULL LANE| — wayfinding guidance. The shared lane marking is a
CHANGE LANES| Pavement marking or a sign with a variety of uses to support a complete bikeway
TO PASS network; it should not be considered as equivalent bike lanes, cycle tracks, or other

separation treatments.

Off-Street Multi-Use Trail Functional Class

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 Hard Paved Facility Type 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 Soft Paved or Unpaved Facility Type 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 Dual Track Facility Type 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
passenger amenities is the primary driver in this Plan’s
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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Applications
Each of the bus Functional Classes, ranging from Station to Basic Bus Stop is defined to support the
development of a balanced regional multimodal network.

The selection of amenities at individual bus stops is generally driven by the volume of ridership. Stops
with higher volumes generally support a higher level of amenities.

The Station Functional Class has the highest level
of amenities.  Stations are enclosed, weather-
controlled facilities with waiting areas, seats,
manned stations for tickets and information, and
restrooms. Many stations also feature advanced
amenities such as vending machines and wireless
internet.

Intercity bus routes schedule rest stops and breaks
for meals at commercial sites such as gas stations

| and fast food restaurants. Although not officially
Ilsted as stations, for the purposes of the Functlonal Classification system these facilities exhibit a high
level of amenities, and so can reasonably be classed as Stations.

A consideration to be made for some stations, particularly intercity bus and AMTRAK, is that they are
privately owned and operated. Some partner with The HOP to allow joint access to their stations and stops,
but the stations remain private. Planning for stations must accommodate this fact.

The Shelter Functional Class in the KTMPO region
includes two distinct styles of shelters. The Handi-
Hut, as shown, is green metal with a peaked roof.
The Brasco bus shelter has a black frame with flatter
plexiglass. Both styles are open-fronted and have
integral benches.

TCRP Synthesis 117: Better On-Street Bus Stops
reports that the most common request for an amenity
at a bus stop is a shelter, and nationally, transit
agencies overwhelmingly rate shelters as the
amenity most valued by their riders.
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The Bench Functional Class uses a bench and
typically includes a paved area, but does not have a
shelter. Additional amenities such as informational
signs and trash cans may also be present.

Bus stops with benches typically also have a hard
surface paved landing pad to accommodate waiting.
In this illustration, the bench is set back from the
curb far enough to allow space for wheelchair users
and the deployment of bus ramps.

| The Basic Bus Stop Functional Class is typically
= used for the lowest-ridership locations.  This
Functional Class typically has a sign identifying the
location as a bus stop. The sign may or may not
include schedule information. Other amenities such
as trash cans and paved places to wait are typically
not provided with this Functional Class.

Facility Types for Bus Stops
In general, Facility Types are attributes which may be applied to any bus stop regardless of its Functional
Class. Four Facility Types have been defined in this Plan.

The ADA Access Facility Type refers to the ease of pedestrian access
to bus stops and to their compliance with the Americans with
Disabilities Act (ADA). ADA details specific design parameters to
ensure that users are able to access facilities regardless of their
disabilities, which include mobility or vision impairments.

The illustrations shows an example of an access accommodation at a
bus stop. The illustration shows an ADA-compliant stop with a loading
platform connected to the sidewalk, and the bench is set back far
enough to allow maneuvering a wheelchalr and deployment of a bus ramp.
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Cities throughout the country are incorporating rain gardens and planters in their streetscapes, either as
Complete Streets projects or as Green Roads projects addressing stormwater runoff. The improved
streetscapes can enhance the attractiveness of bus stops, but the design of streetscapes can impact the ADA
compliance of bus stops by blocking access.

The Bulb-Out Facility Type is designed with
two considerations in mind, both based on the
needs of transit in high-volume areas. In practice,
a bus bulb-out often is placed within a parking
lane, rather than taking space out of the travel
lane.

The first consideration is that a bus pulling out of
the travel lane for a stop may have difficulty
pulling back into traffic on a congested road.
Breaks in traffic of sufficient size to allow a bus
to safely enter can be infrequent, and can
therefore ~ impact the busses’ on-time
performance. A bus bulb-out addresses this by keeping the bus in the travel lane for the stop. This
treatment gives the bus priority over other traffic, as the bus blocks the travel lane during its stop.

The second consideration in a bus bulb-out is pedestrian mobility. In high-volume areas, sidewalks are
often crowded as well, and a bus stop can take up room on the sidewalk that is needed for walking. The
bus bulb-out provides additional space on the sidewalk, and separates the waiting area from the walking
area.

With the In-Street Facility Type, the bus stops
directly in the travel lane to load passengers.
This design is well suited to locations where
traffic volumes are relatively low and the
stopped bus blocking one lane is acceptable, or,
as in the illustration, on multi-lane streets where
traffic can change lanes to bypass the stopped
bus. Since the bus stays in the travel lane, this
design avoids issues with the bus merging back
into traffic.
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In contrast to the Bulb-Out and In-Street Facility
Types, the Pullout Facility Type gives priority to
keeping traffic moving by displacing the bus out
of the travel lane for loading.

A Pullout can be appropriate in many locations
where traffic volumes are low or Level of Service
(LOS) is relatively high. Potential issues with a
bus Pullout are shown in the illustration, and
include the difficulty of the bus pulling back into
traffic, narrowing of the sidewalk, and conflicts
with bicycle facilities.

Truck Network Functional Classification

The definition of Functional Classes for trucks is intended to
inform the street design process of the needs and impacts of
trucks. As with other non-auto transportation modes, there
are no regulatory requirements to establish a Functional
Classification system for the truck network. This Functional
Classification system is therefore offered as a tool to define
a hierarchy of street facilities as used by trucks.

The definition of a truck is important when considering the
different impacts of the different types of truck. While the
FHWA and TxDOT use a very detailed classification system
based on the number of axles and trailer combinations, for
planning purposes the three types defined in the FHWA
Quick Response Freight Manual (QRFM) are adequate.

The three truck types in the QRFM system are:

e Heavy trucks such as 18-wheeled tractor-trailers and single unit trucks with four or more axles.
e Medium trucks are typically 6-tire single-unit box trucks.
e Light trucks are two axle, 4-tire commercial vehicles, including standard pickup trucks.
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Purpose

The purpose of a Functional Classification system for trucks is to provide a basis for planning which
highlights the different needs and impacts that trucks have on the regional multimodal network. The
concept of Functional Classification for trucks as proposed in this Plan is to define streets according to the
differences in the desirability of the presence of trucks.

Benefits

The identification of the desirability of trucks on any particular street is the primary benefit to be developed
from this Functional Classification system. This supports transportation planners in defining the needs and
gaps in the regional multimodal network, and to develop and evaluate projects to address them.

Applications
The truck Functional Classification system defines facilities as:

The Truck Priovity Functional Class designates preferred truck
routes documented in plans or policies. In all cases for this
Functional Class, the routes are defined as a preference, and no
regulations mandate that trucks use the routes. Both Federal and
Texas State plans have designated certain routes as preferred truck
routes. Planning networks which define preferred truck routes
include:

e National Highway System (NHS), which includes the Interstate Highway system. The NHS
includes only 4% of the total mileage of road in the nation, but carries 75% of all heavy truck traffic.

e National Highway Freight Network (NHFN), defined in the FAST Act highway authorization bill.

e Primary Highway Freight System, a component of the NHFN focusing on roads.

e Strategic Highway Network (STRAHNET), a component of the NHS focusing on access for
military installations.

e Texas Highway Freight Network, defined in the Texas Freight Mobility Plan.

The Truck Restricted Functional Class is defined as facilities
| where some trucks are denied access, but others are allowed. The
restrictions are typically based on truck heights, widths, or weights.
In the cases of height and weight, the restrictions are often points
such as bridges or overpasses where larger trucks do not have
enough clearance to pass. Truck weight restrictions may apply to
| entire roads where the road structure is not adequate to bear the
weight, but may also apply to points such as bridges.
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A truck’s weight is distributed according to the number and the spacing of axles, so the WEIGHT
configuration as well as the weight is one of the issues to consider. Therefore, some weight- SWAERD
restricted roads or bridges specify different weight limits based on the configuration of the truck. |« 257

The Truck Hazardous Material Functional Class is a hybrid of the
Truck Priority and the Truck Restricted Functional Classes. This
designation is more than a preference, as there is a legal mandate
for trucks carrying non-radioactive hazardous materials loads to
% travel only on the designated routes. Likewise, all other routes are
/| restricted for these trucks, and the restrictions are legally defined.
Radioactive hazardous materials form a special class, and the routes
for those loads are “preferred routes”.

The Truck Prohibited Functional Class refers to streets or bridges
where all medium and heavy trucks are legally prohibited,
regardless of their dimensions or weights. Prohibitions typically
apply to residential streets, although exceptions may be made for
trucks making deliveries. Trucks are also often prohibited from
High Occupancy Vehicle (HOV) and High Occupancy or Toll
Managed Lanes (HOT).
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Walk Network Functional Classification

As with the other non-auto transportation modes, there is
no regulatory requirement to establish a Functional
Classification system for the walk mode. This walk
network Functional Classification system is therefore
offered as a tool to define a hierarchy of facilities which
can be implemented as appropriate when the walk network
interacts with the other modal networks.

Purpose

The bicycle and the pedestrian modes are often grouped
together in transportation planning under the label of
“active transportation”. This is appropriate in many
contexts, including the definition of the primary purpose of
the walk network Functional Class System: to promote the
safety of the user. Pedestrians are the most vulnerable of
all road users, and the mix of pedestrians can include
children, children in strollers, the elderly, wheelchair users,
and others with limited mobility. Defining pedestrian infrastructure is therefore not only a matter of
balancing the regional multimodal network; it is a vital element in planning for the safety of the network.

Benefits

The definition of a Functional Classification system for the walk network is intended to support planning
for a balanced regional multimodal network. By describing the attributes of walk Functional Classes, a
more precise and more accurate inventory of facilities can be developed. This is a critical tool in defining
network attributes, needs, and gaps, and in developing projects to address any needs and gaps which are
identified in the network.

Applications

As the “active transportation” modes of bicycles and pedestrians share many attributes, they also
appropriately share some but not all infrastructure. Bicycles and pedestrians have different speeds,
different trip lengths, and different mixes of users. Therefore, while some of the infrastructure and
Functional Classes are common between the two transportation modes, there are also some differences.
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Off-Street Multi-Use Trail Functional Class

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.

Facility Types for Multi-Use Trails

L ?j' The Hard Paved Facility Type features a hard and

By smooth surface to provide a path free of
impediments and to accommodate high-end road
bikes and strollers. Concrete or asphalt are common

surfaces.

The Soft Paved or Unpaved Facility Type 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.
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The Dual Track Facility Type is designed to
provide a greater separation of bicycle flows and
{ pedestrian flows. Examples of implementation of
8 Dual Track facilities are typically off-road because
W of the greater right-of-way required. The buffer
" between the bicycle and the pedestrian tracks may
| be a grassy strip, it may be a painted line, or the
g8 separation may be unmarked, as in this illustration.
i Sturdy barriers such as those used to separate
& bicycle flows from auto traffic are generally not
necessary in this context.

The Sidewalk Functional Class is the most
common type of pedestrian infrastructure, and is
unique in that it is the only facility in the balanced
multimodal network that is intended solely for a
single mode of transportation. This is an instance
where the grouping of bicycle and pedestrian modes
into the “active transportation” category is not
appropriate for shared infrastructure.

The illustration shows some of the best practices in
sidewalk design as well as some common limitations. The curb cut for ADA compliance is generous, well-
marked, and has a bordering tactile surface for traction and to alert the visually impaired. The sidewalk is
set well back from the driveway cut, allowing cars to complete their turns so that they are oriented at 90°
when they meet the sidewalk, allowing better visibility of pedestrians and giving more space to stop out of
the flow of traffic on the street. The sidewalk width of three to four feet is generous for pedestrians in this
suburban context, but is not sufficient for pedestrians and bicyclists to share the same space. For this
reason, sidewalks are not intended for bicycles. Many jurisdictions prohibit adult riders from sidewalks,
allowing only children on smaller bikes.

Facility Types for Sidewalks

Three Facility Types are suggested for Sidewalks to distinguish their design and attributes within the
context of their environment.
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The Conventional Sidewalk Facility Type is
common in both urban and suburban settings.
These types of sidewalks are generally three to four
feet wide, which is adequate for their purposes and
for their existing volumes of traffic.

An issue with conventional sidewalks is that their
relatively narrow width may not be sufficient in
special circumstances. The illustration shows a
| conventional sidewalk on the Adams Ave. bridge

crossing over the railroad tracks in Temple.
Because the necessary side rails on the bridge line one edge of the sidewalk, the width seems inadequate
to protect pedestrians from traffic in the travel lanes.

Other instances where conventional sidewalks may be too narrow to function adequately include cases
where barriers lie within the sidewalk, such as telephone poles, fire hydrants, curb cuts, and street furniture.

The Landscaped Sidewalk Facility Type is often
{ wider than the Conventional Sidewalk, and can be
as wide as twelve feet. This Facility Type often
features decorative pavement or trim, landscaping,
street trees, and pedestrian-scaled lighting.

While a Landscaped Sidewalk addresses
| contextual issues to build a pleasant and
#| “walkable” pedestrian environment, its primary
purpose still focuses on walking rather than on
urban development.
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In a further development of the Landscaped
Sidewalk, the Urbanized Sidewalk Facility Type
IS intended to stimulate an active street
environment. Urbanized Sidewalks are divided
into zones for storefronts, walking, street furniture,
landscaping, and buffer areas. Total sidewalk
width may be greater than twelve feet. Urbanized
Sidewalks may include “parklets” or “pocket
parks”, which convert one or two curbside parking
spots into street furniture areas.  Urbanized
Sidewalks with their specialized zones are a part of
the movement for Context-Sensitive Solutions,
which has been endorsed by TxDOT.

Desire Lines are not infrastructure like the other
Functional Classes, but they rather are facilities that
define the need for infrastructure. They are defined
as a Functional Class to recognize a unique feature
of the walk network, where pedestrians create their
own infrastructure. Where sidewalks are missing
but a demand exists, pedestrians will wear a path
into the ground that reveals their desire for travel in
the area. Desire Lines can be found where there are
short gaps in the sidewalk network, but also in
places where there are no sidewalks at all. They
may be located alongside a road as shown in the
illustration, or may be “short cuts” across vacant

fields.

Transportation planners should be aware of Desire Lines as the public’s demonstrations of their needs for
walk network infrastructure.
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Another unique aspect of the walk network is that
movements crossing the street are as important as
movements along designated pedestrian routes.
The Crosswalk Functional Class is proposed so
that  transportation  planners can  define
infrastructure to evaluate and to promote safety as
pedestrians interact with vehicles when they cross
streets.

Texas state law specifically outlines the
responsibilities of vehicles and of pedestrians in
marked and in unmarked crosswalks. Essentially,
every intersection is a crosswalk, and pedestrians
have the right-of-way over vehicles in every
instance. In this respect, the Texas Transportation Code does not distinguish between marked and
unmarked crosswalks.

Vehicles have the right-of-way over pedestrians when they are crossing the street anywhere other than at
intersections (mid-block crossings).

Facility Types for Crosswalks

The Complete Streets Crosswalk Facility Type is
defined to accommodate the various types of
Complete Streets treatments as they apply to street
crossings.  The illustration shows a raised
crosswalk that lifts the street surface up to the same
level as the sidewalk as a way to emphasize the
presence of pedestrians and to capture motorists’
attention.  Other Complete Streets treatments
relative to crosswalks include median refuge
islands, sidewalk bulb outs, and traffic calming.
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The Creative Crosswalk Facility Type references
an international movement to augment the standard
markings of crosswalks with innovative designs or
colors in order to highlight the crossing and to better
capture motorists’ attention. Common approaches to
Creative Crosswalks have included artistic designs,
painted patterns to simulate brick or paving stones,
actual brick or paving stones laid in designs and with
enough texture to draw attention to the crossing, or a
combination of all treatments.

Creative Crosswalks may be considered as related to
decorative treatments for intersections or streets that
help define specific areas or neighborhoods. In all
cases, one of the purposes of the treatments is to improve safety by
emphasizing the presence of the crosswalk.

The MUTCD has recognized Creative Crosswalks, but recommends
restrictions on the colors and patterns to be used so as not to cause
confusion. From a practical standpoint, painted treatments will wear
down and need maintenance, so designs which can be applied with
templates are recommended rather than freehand artwork.

The MUTCD also stipulates that the Creative Crosswalk is not
permitted to give information, as that would make it a traffic control
device, which is governed by a different set of regulations.
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The Marked Crosswalk Facility Type marks the
crossing with MUCTD-mandated white bars or white
bars within a set of parallel bars.

In this illustration from Killeen, the various legs of the
y intersection are marked separately. The crosswalk is
placed mid-way through the dedicated right turn lane to
heighten the visibility of the pedestrian. The curb cuts in
the pedestrian refuge island serve as the anchor for the
crosswalks going in each direction across the streets of
the intersection.

The Unmarked Crosswalk Facility Type is assumed at
every unmarked crossing of every intersection by Texas
state law. In this illustration, the crosswalks are marked
§ on three legs of the intersection. The dashed green lines
% show the Unmarked Crosswalk.

Summary

A Functional Classification system is required for the auto network by Federal legislation. Functional
Classes and their associated Facility Types are useful in defining the inventory of streets by their types to
support a more precise analysis of modal needs and gaps.

Although it not required, extending the concept of Functional Class and Facility Type to the bicycle, bus,
truck, and walk networks is proposed in order to bring the same level of precision to the analysis of these
modes’ needs. This augmentation of the transportation process is intended to address each mode’s unique
needs and to support the development of a more balanced regional multimodal network.
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Introduction
Inventories of current conditions by mode are vital to define

the extent of the respective infrastructure by Functional
Class, along with the notable constraints and barriers faced
by each network. This data is the basis for defining and
evaluating potential network improvement projects.

The inventories by mode have been gathered from available
data in Geographic Information System (GIS) layers provided primarily by KTMPO. Layers were verified

through a review of online data, aerial photos, and limited on-site field work. For almost every layer, the
verification effort showed that the GIS layers were generally complete and accurate, and only minor editing
was required. The only GIS layer which was discovered to need more extensive updates is the sidewalk
inventory. For this layer, several specific areas where an update of the inventory is needed were noted, as
shown in the Walk Network section.
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In addition to the five modal networks, the airport and railroad system are also inventoried to document
their points of interaction with the networks. For the airport system, this refers to the individual streets
providing access to the terminals. For the railroad system, a layer of rail routes was developed, but the
primary interaction with the networks is the layer of railroad crossings.

Because of the scale of the region, detailed illustrations of each modal network for each KTMPO member
jurisdiction would require a document of excessive length, so the inventories are primarily documented
through GIS layers to support further work for this Plan. The GIS layers which were used in the inventories
are shown in Table 5-1. Sources of the layers and the methods used to verify their coverage and accuracy
are also listed.

Table 5-1: GIS Layers for the Modal Inventories

GIS Layers, Sources, and Verification Methods

Modal Network GIS Layer MNotes on GIS Layer
Auto 2017 Network Updated from the 2010 network based on TIPs and verified through aerial photos.
Bicycle Bike Ped Paths and Trails Layer provided by KTMPO and verified.
Bike Ped Bridges Layer developed through review of aerial photos.
Bus The HOP Fixed Routes Layer provided by KTMPO and verified.
The HOP Bus Stops Layer provided by KTMPO and verified. Added data for shelters.
Truck Truck Priority Routes Developed layer from Federal and State data.
Load Restricted Routes Developed layer from Federal and State data.
Load Restricted Bridges Developed layer from Federal and State data.
HAZMAT Routes Developed layer from Federal and State data.
Truck Prohibited Routes Developed layer from field review.
Walk Bike Ped Paths and Trails Layer provided by KTMPO and verified.
Sidewalks Layer provided by KTMPO and verified.
Sidewalk Inventory Needed Areas |Layer developed from review of aerial photos.
Airport Airports Layer developed from review of aerial photos.
Railroad Railroads Developed layer from GIS layer and updated based on aerial photos.
Railroad Crossings Layer developed through review of aerial photos.

To provide a compromise between the high-level regional view and a detailed view of networks at local
scales, each modal network is provided with three Figures: an overall view showing the entire region, a
western area view showing cities from Kempner to Salado, and an overlapping eastern area showing cities
from Harker Heights to Troy and Rogers.
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The auto network is the base layer for the Thoroughfare Plan, with
Functional Classes for Controlled Access, Major Arterial, Minor
Arterial, and Collector.

For the use of the regional travel demand model, the Controlled
Access Functional Class is divided into three components: Interstate
Highway, Freeway, and Expressway.

The model standards from TXDOT defines Interstate Highways as
fully controlled access facilities with no at-grade intersections and an
Interstate designation. These facilities typically have grassy medians
or raised concrete dividers, and frontage roads. Examples of Interstate
Highways in the region include IH-35 and IH-14.

Freeways have similar standards, but are not designated as Interstates. Like Interstates, their primary
function is to provide mobility for regional and through trips. The Copperas Cove bypass is an example
of the Freeway Functional Classification in the region.

Expressways generally are multi-lane arterials with a mix of grade-separated and signal-controlled at-grade
intersections. There is no exact specification on signal spacing, but signals are typically spaced no closer
than at four-mile intervals. Examples of Expressways in the region include SH 195, the southwest portion
of Loop 363, and US 190 / SH 36 between Temple and Rogers.

These Functional Classes for Controlled Access facilities are supported by the addition of Frontage Roads
and Ramps to allow detailed network coding.
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Figure 5-1 shows the 2017 regional inventory of the Thoroughfare Network by Functional Class. The
following Figure 5-2 and Figure 5-3 are insets for the western and eastern areas to show the data in greater

_detail.
i’ b Figure 5-1: 2017 Regional Inventory of the Auto Network
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. Figure 5-2: 2017 Regional Inventory of the Auto Network in the Western Area

Thoroughfare Network
Interstate
- Freeway
e EXpressway
—— Major Arterial
—— Minor Arterial
| — Collector

KTMPO REGIONAL MULTIMODAL PLAN | 5-5



-
[
_.';I

Thoroughfare Network
Interstate
= Fraeway
—— Expressway
= Major Arterial
=~ Minor Arterial
—— Collector

5-6 | KTMPO REGIONAL MULTIMODAL PLAN




metropoiitan planning organization

As bicycles are legally defined as vehicles, the bicycle network
includes all streets where they are not specifically prohibited,
regardless of the designation of formal bicycle facilities. Bicycles are
prohibited only from high speed, limited access facilities such as
Interstate Highways.

Not all the Functional Classes which were defined for the bicycle
network are present in the 2017 inventory. Those which are present
include the Conventional Bike Lane, the Shared Roadway, and the
Off-Street Multi-Use Trail.

The 2017 inventory of bicycle facilities is shown in Figure 5-4, with
insets of the western and eastern areas shown in Figure 5-5 and
Figure 5-6.

Figure 5-4: 2017 Regional Inventory of the Bicycle Network
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Figure 5-5: 2017 Regional Inventory of the Bicycle Network in the Western Area
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For the bus network, Functional Classes were defined to establish a
hierarchy of passenger amenities at bus stops. Four Functional
Classes were defined as Station, Shelter, Bench, and Basic Bus Stop.
All Functional Classes are present in the 2017 inventory of the region.

The HOP’s bus system has a greater proportion of stops with shelters
when compared to other transit systems. Overall, 43% of all stops
have shelters. The system has a total of 359 active stops serving its
10 fixed routes. Of these, 154 stops have shelters, 1 has a bench only,
and 204 are basic stops.

Figure 5-7 shows the 2017 regional inventory of the Bus Network by
Functional Class. The following Figure 5-8 and Figure 5-9 are
insets for the western and eastern areas to show the data in greater
detail.

-

“ Figure 5-7: 2017 Regional Inventory of the Bus Network
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Figure 5-9: 2017 Regional Inventory of the Bus Network in the Eastern Area
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Functional Classes for the truck network were defined to establish a
hierarchy of streets based on the desirability of truck traffic. Four
Functional Classes were defined as Priority, Restricted, Hazardous
Materials, and Prohibited. All Functional Classes are present in the
2017 inventory of the region.

The Truck Priority Functional Class as shown for the region in
Figure 5-10, with insets for the western and eastern areas in Figure
5-11 and Figure 5-12, is a composite of several designated networks
for trucks. Component networks include the National Highway
System (NHS), the Eisenhower Interstate Highway System, other
NHS routes and connectors, NHS intermodal connectors, and the
Strategic Highway Network (STRAHNET). Truck priority networks
introduced through the FAST Act include the National Highway
Freight Network (NHFN) with its component Primary Highway
Freight System (PHFS), other Interstate portions, Critical Rural Freight Corridors (CRFC) and Critical
Urban Freight Corridors (CUFC). At the State planning level, Texas has defined a Texas Highway Freight
Network complementing the Federal designations. There is considerable overlap among the designations,
with critical regional routes such as IH-35 being listed in several different truck priority networks.

Truck Restricted Functional Class roads are based on the TXxDOT listing of load-restricted roads, found
online at http://www.txdot.gov/apps/gis/loadzone. Roads are restricted by gross vehicle weight or by the
number of axles, or both. Bridges with load restrictions are listed by TxDOT at
http://apps.dot.state.tx.us/apps/gis/Irbom. The data show thirty-five routes in Bell County and four routes
in Coryell County with designated load restrictions. Thirteen bridges in Bell County are also designated
with load restrictions. These published truck restrictions are supplemented by local ordinances which
define general restrictions without specifically designating truck routes.

There are additional areas where trucks have not been officially prohibited, but where infrastructure or
conditions do not support their safe or efficient operation. The geometric constraints at certain railroad
crossings illustrate the issue. While the majority of
railroad crossings in the KTMPO region are either
at-grade or are grade separated with generous
vertical and horizontal clearances, trucks have
special needs and railroad crossings may present
issues.  Four locations are inventoried with
geometric restrictions: two at-grade railroad
crossings with high crowns, and two railroad
underpasses with constrained clearances. The
February 26, 2018 crash of a train and an 18-wheeler
at an at-grade crossing on Teague Dr. in Moody
(outside the KTMPO region) illustrates the issue. Photo: Temple Daily Telegram
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The crown of the road is such that the jacks on truck trailers can get caught, so the truck is unable to move
forwards or backwards off the tracks. The crossing is well known locally and local officials say that trucks
are prohibited from that crossing, but there are no signs prohibiting trucks and the crossing is not on the
TxDOT list of restricted routes. This shows that the available routing data may not be sufficient in all
cases, and very specific local knowledge of truck restrictions, constraints, and barriers is needed.

Local jurisdictions may also designate certain routes for their Hazardous Materials Functional Class
roads, and enter them into the National Hazardous Materials Route Registry, which is maintained by the
Federal Motor Carrier Safety Administration (FMCSA) and posted online at https://www.fmcsa.dot.gov/
regulations/hazardous-materials/national-hazardous-materials-route-registry-state. In the KTMPO region,
only Loop 363 in Temple and the portion of IH-35 inside the Loop are designated in the national registry.

Only one example of a route or bridge absolutely Prohibited to trucks was found in the KTMPO region:
the bridge on W. Central Ave in Belton, which is not only load restricted, but also is narrow, one-lane, one-
way, with concrete guardrails which constrict the horizontal clearance.

. Figure 5-10: 2017 Regional Inventory of the Truck Network
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Figure 5-11: 2017 Regional Inventory of the Truck Network in the Western Area
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The walk network has been defined with four Functional Classes.
Sidewalks and Multi-Use Trails are included in the inventories, and
are tracked by KTMPO with current infrastructure and projects.
Inventories of these two Functional Classes are shown in Figure 5-
15, with insets for the western area in Figure 5-16 and for the eastern
area in Figure 5-17.

The review of the inventories found several areas where the sidewalk
inventory needs to be updated. The areas needing inventory updates
are noted in the Figures with key “Sidewalk Inventory Needed”. The
areas needing inventory updates include both new developments and
older residential areas in Copperas Cove, south of Killeen and Harker
Heights, north of Belton, Temple, and Troy.

The exact distinction between on-street multi-use trails and sidewalks should be defined to add more
precision to the network inventory. In general, the width of the facility is the most important distinction,
with multi-use trails serving both bicycles and pedestrians requiring a width of at least five feet. Neither
the current bicycle path and trails inventory nor the sidewalk inventory include width as an attribute, so
adding this level of precision will require additional field work to update the inventories.

Compliance of the walk network with the requirements of the Americans with Disabilities Act (ADA) is
also an important attribute which will add precision to the inventories. Extensive efforts to make the walk
network ADA compliant are evident ,-”" "~

throughout the region, particularly ! \, Figure 5-13: Sidewalk ADA Compliance at a Bus Stop

with curb cuts, ramps, and texturing. = >
However, the nuances of ADA 4
compliance are complicated. Figure » ¢

5-13 shows a bus stop which is set back
from the curb to allow room for buses to
drop their wheelchair ramps, while still
allowing room for wheelchairs to maneuver
to get into position. However, while this
setup is compliant for access to the bus for
wheelchair users, the shelter blocks the path
of the sidewalk and may not be compliant
for sight-impaired users. These types of
nuances and the potentially conflicting
needs of multiple users mean that an
inventory of ADA compliance would be

complex, and would require extensive
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knowledge of requirements as well as extensive field work.

The Multi-Use Trails are shared with the bicycle network, and are shown here as well. Two Facility
Types of Multi-Use Trails are distinguished: on-street and recreational. As shown in the Figures, the
recreational multi-use trails are typically located in parks or recreational areas and form closed loops rather
than forming connections to the network.

The Desire Line and the Crosswalk Functional Classes have been newly defined for the walk network in
this Plan, and therefore are not included in the KTMPO inventories. Figure 5-14 shows the walk network
along S. 31% Street in Temple to illustrate the issues. Several residential and commercial areas are shown
which have no walk network coverage, and some sidewalks are shown to have linear gaps. Desire line
paths are shown on both sides of S 31% Street: on the east side along the gap in the line of sidewalks, and
on the west side where there are no sidewalks. An inventory for sidewalks, desire lines, and crosswalks
will require extensive field work. A review of aerial photos could contribute to the inventories but would
not be sufficient to fully describe the networks.

. s Figure 5-14: Sample of Sidewalks and Desire Lines
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In general, the regional view in Figure 5-15 shows how the walk network inventory varies by area. Killeen
and Harker Heights show an extensive sidewalk network in their newly-developed residential areas both
north and south of IH-14. In contrast, the eastern area has a much less dense sidewalk network, even in its
areas of recent residential development along SH 317 north of Belton and around S 5" Street south of
Temple.

. “\ Figure 5-15: 2017 Regional Inventory of the Walk Network
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Figure 5-16: 2017 Regional Inventory of the Walk Network in the Western Area
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The Airport System and the Rail System are not treated as networks in this Plan, but as points that are
accessed by the other networks. For airports, those points are the single roads that serve the airport
entrances. The interaction of railroads with the other networks is primarily found at railroad crossings.
Railroad crossings can be either at-grade or grade separated with an overpass or underpass.

The airport and railroad system inventories are shown in Figure 5-19, with insets for the western area in
Figure 5-20 and for the eastern area in Figure 5-21.

There are four major airports in the region. The Killeen-Fort Hood Regional Airport is a shared field with
the Robert Gray Army Airfield. Access to the civilian side of the airport is provided by Chet Edwards
Loop. It is classed as a primary commercial service airport, and is served by American Eagle and United
Airlines. Service by Delta Airlines was terminated in January 2018. The Hood Army Airfield is not open
to civilian air traffic, but is noted for completeness of the inventory. Skylark Field is the former Killeen
Municipal Airport; commercial operations were moved to the Killeen-Fort Hood Regional Airport in 2004.
Airport Drive provides access to the terminal. It is not served by scheduled passenger air service, but is
open for general aviation. The Draughon-Miller Central Texas Regional Airport is also a general aviation
facility. One street provides access to the airport’s administrative buildings, and three other streets provide
access to individual areas of hangers.

At-grade railroad crossings impact the network with the quality of the crossing. All of the 140 at-grade
crossings in the KTMPO region have a smooth crossing, typically with pre-cast concrete pads between the
rails. The only issues found with at-grade crossings were at two locations in Nolanville: N 5™ Street and
Levy Crossing Road, where a high crown with a steep grade on both sides of the tracks may cause issues
with longer vehicles bottoming out.

There are twenty-seven grade -7~ "~

Sepal’a'[ed railroad Cl’ossings in the \\‘ Figure 5-18: Railroad Overpass on Charter Oaks Drive
region.  All except two provide | I
generous horizontal and vertical ‘L4 . _ =
clearance for crossing traffic. The » 4 \ . L

two exceptions, on Waco Road and on
Charter Oak Drive (which are actually
the same road) in Belton, have low
horizontal and vertical clearance that
may constrain larger trucks. They are
also both located on curves and in dips,
which can restrict visibility and speed.
The crossing on Charter Oaks Drive is
shown in Figure 5-18. Neither the two
at-grade crossings with high crowns nor
the two grade-separated crossings with
constrained geometries are posted as
truck restricted, but larger trucks may have difficulty with the routes.
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This shows that the available routing data may not be sufficient in all cases, and very specific local
knowledge of truck restrictions, constraints, and barriers is needed.

\ Figure 5-19: 2017 Regional Inventory of the Airport and Rail Systems
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Summary

Inventories of current conditions by mode are vital to define the extent of the respective infrastructure by
Functional Class, along with the notable constraints and barriers faced by each network. This data is vital
to both define and to evaluate potential network improvement projects.

Inventories were developed as GIS layers and verified for each of the five modal networks and the airport
and railroad systems. The inventories are primarily documented through GIS layers rather than paper maps
to support further work for this Plan because of their necessary level of detail, which is cumbersome to
show in printed maps. The inventories were primarily based on available data gathered from the KTMPO
and other sources and extensive field work was not intended. The verification effort showed that the GIS
layers were generally complete and accurate, and only minor editing was required. The only GIS layer
which was discovered to need more extensive updates is the sidewalk inventory, which showed several
areas where updates to the inventory are needed. Additionally, the inventories, coupled with the definitions
of Functional Classes and Facility Types by mode which were developed for this Plan in Chapter 4, show
the need for additional data attributes to add precision to the inventories for several of the modal networks.

The auto network is the base layer for the Thoroughfare Plan, with Functional Classes for the Plan
generally following the defined Functional Classes for the regional travel demand model. Important
differences are that the model breaks the Controlled Access Functional Class down to Interstate, Freeway,
and Expressway, and includes frontage roads and ramps for detailed coded sections. Additionally, the
model Principal Arterial Functional Class is re-named as Major Arterial for the Plan. The auto network
was reviewed and updated for all street projects up to the year 2017.

For the bicycle network, the Facility Types defined in Chapter 4 can be added to the inventories to
distinguish the Conventional Bike Lane Functional Class as either the Inboard or the Curbside Facility
Type. The Multi-Use Trail Functional Class, which is shared with the Walk Network, needs additional
data to define its Facility Types as Hard Paved or Soft Paved. In addition, the exact and consistent
definitions and the distinctions between a Multi-Use Trail and a sidewalk need to be established, and data
collected accordingly to supplement the inventories. In general, the width of the facility is the most
important distinction, with multi-use trails serving both bicycles and pedestrians requiring a width of at
least five feet. Neither the current bicycle path and trails inventory nor the sidewalk inventory include
width as an attribute, so adding this level of precision will require additional field work to update the
inventories.

The bus network includes a Facility Type for ADA Access to define pedestrian access to bus stops.
Defining this Facility Type would require extensive field work to supplement the bus stop inventory with
this attribute. The bus network includes The HOP’s ten fixed routes and three stations where these routes
connect with intercity bus and AMTRAK passenger rail.
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All Functional Classes in the truck network have been adequately defined and inventoried, but there are
additional areas where trucks have not been officially prohibited, but where infrastructure or conditions do
not support their safe or efficient operation. This shows that the available routing data may not be sufficient
in all cases, and very specific local knowledge of truck restrictions, constraints, and barriers can be added
as attributes in the truck network inventory.

For the walk network, several areas needing an update to the sidewalk inventory were defined in a GIS
layer. In addition, the exact distinction between the Multi-Use Trail and the Sidewalk Functional Classes
needs to be established, and the inventories updated accordingly. Additional attributes to establish the
Conventional, Landscaped, and Urbanized Sidewalk Facility Types would add precision to the inventory.

Finally, Desire Lines and Crosswalks are new Functional Classes for the walk network, and inventories
should be established for them.

The updated inventories and attributes are based on the need to support the definition and evaluation of
network improvement projects. The full level of precision specified by the new Functional Classes and
Facility Types for each modal network may or may not be immediately necessary, based on the network
projects that are under consideration in order to build a fully integrated regional multimodal
transportation system. In general, the updates would require extensive field work to complete. A review
of aerial photos could contribute to the inventories, but would not be sufficient to fully describe the
networks and their attributes.
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N\ Introduction
CHAPTER HIGHLIGHTS The concept of Functional Classes for the street network was
Typical Cross Sections by introduced in Chapter 4, followed by an inventory of the
il Class _ network in Chapter 5. In this Chapter, these two concepts are
Unfunded Projects . . . .
combined with potential projects for the street network and
developed into a future Thoroughfare Plan.  This
Thoroughfare Plan applies to the street network only, but
typical bicycle and pedestrian facilities are shown in the street cross sections to detail the full right-of-way
needs. Additional detail for other transportation modes in the Regional Multimodal System are detailed in
other Chapters for each mode.

The purpose of this regional Thoroughfare Plan is to define the future street network so that all potential
projects may be displayed and reviewed together, and so that the appropriate right-of-way may be identified
and planned for. A key component of this planning task is to define the Functional Class for each proposed
project, and to define a typical cross-section for each Functional Class.
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Typical cross sections are intended to illustrate the maximum right-of-way needed for each street
Functional Class. It is recognized that the actual cross section needed for any specific project at a given
time depends on several factors, including the physical characteristics of the street, traffic volumes, mix of
multimodal traffic, safety considerations, local standards and preferences, and funding. Therefore, the
cross sections presented in this plan are meant as guidance for the typical conditions, and should be refined
as needed for each specific project.

Typical Cross Sections by Street Functional Classification

= General design standards for Controlled Access Functional Class call for a
, minimum right-of-way width of 250’ for four lanes, with the desirable standard
being six lanes and 500°. Design details are determined by TxDOT. Bicycles
and pedestrians are prohibited due to the high speeds of these classes of roads,
so the design of supporting bicycle and pedestrian infrastructure (including
shared use of wide shoulders) is not applicable.

Figure 6-1: Six Lane Controlled Access Facility with Frontage Roads
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Figure 6-1 shows a typical cross section for a Controlled Access Facility with six lanes. The figure shows
a grassy center median with a typical 24” to 30’ width, and smaller median areas buffering between the
main lanes and the frontage roads. Safety treatments in the medians or road margins such as guardrails
and cable barriers are common to prevent vehicle cross-overs, but are not shown in the illustration.
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Where a wide grassy median is not desired, a -~ ">«
raised concrete median such as a “Jersey \ Figure 6-2: Jersey Barrier on IH-35

barrier” can be installed. Figure 6-2 shows a
Jersey barrier in the median IH-35, with a 14
wide inside shoulder and rumble strip also
visible. In this location, the light standards have
been installed on the Jersey barrier as a safety
measure to protect them from vehicle crashes.

The use of Jersey barriers on IH 35 at the newly-
reconstructed US 190 overpass shows the flexibility
that is possible. In that installation, Jersey barriers
were placed on either side of the median, about 12’
apart, and the middle section was filled and paved.
The middle section serves as the base for light
sandards and for sign posts. Jersey barriers also serve as the bases for the retaining walls between the main
lanes and the frontage roads, allowing landscaping in those medians.

When toll roads or managed lanes are developed, they are typically placed in the inside lanes of Controlled
Access facilities. Figure 6-3 shows a typical cross section for a six lane Controlled Access facility with

frontage roads and with managed lanes. In this design, a 10’ inside shoulder and a 4’ painted median buffer
the managed lanes.

Figure 6-3: Six Lane Controlled Access Facility with Frontage Roads and Managed Lanes
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Major Arterial Functional Class general design standards call for a 130’
minimum right-of-way for a four lane facility, with 160’ desirable for six lanes.
A travel lane width of 12’ as specified is common for existing Major Arterials
in the KTMPO region, but Complete Streets and Vision Zero guidance calls
for narrowing travel lanes to 11’ to slow traffic to speeds that are more safe for
all road users.

For divided Major Arterials, a minimum median width of 18” is desirable for a curb or a raised concrete
barrier. For landscaped medians, a minimum width of 15’ is recommended. Typical practice in the
KTMPO region has been to install wider grassy medians, with widths of 15’ typical for older urban streets
such as Ave H in Temple, and 20’ to 40’ typical for new construction streets in suburban areas such as SH
201 in Killeen and S. 5" Street in Temple.

Bicycle and pedestrian facilities are permitted on Major Arterial and lower Functional Classes. Therefore,
the cross sections for typical Major Arterials include sample variations in the different classes of bicycle
and pedestrian infrastructure as well as differences in the number of lanes, lane widths, medians, and other
road attributes.

Figure 6-4 shows a typical six lane Major Arterial with bicycle and pedestrian accommodations of
separated off-street paths or sidewalks and on-street conventional unbuffered bike lanes. This illustration
shows a raised median, which is often paved and defined with curbs; other installations may use a
landscaped median.

Figure 6-4: Six Lane Major Arterial
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A typical cross section for a Major Arterial with four lanes and bicycle and pedestrian accommodations
consisting of separated off-street paths or sidewalks and a separated off-street multi-use path is shown in
Figure 6-5. In this instance there are no distinct on-street bicycle facilities, but this does not affect the
bicycle’s status as a vehicle and their right to the road.

Figure 6-5: Four Lane Major Arterial
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= I . Minor Arterial Functional Class general design standards call for a minimum
~f  right-of-way of 80 for three lanes, increasing to 110’ for four lanes. The

: desirable right-of-way is 120°, which will accommodate five lanes.

o ol

. As with Major Arterials, a travel lane width of 12° is common in the KTMPO
| region. The Complete Streets and Vision Zero guidance calling for travel lanes
of 11" to slow traffic to speeds that are more safe for all road users is even more
pertinent for Minor Arterials, given their position in the access/mobility continuum that has greater
emphasis on access and on multimodal uses.

A continuous center turn lane has been recommended as an appropriate median treatment for Minor
Arterials, with a desirable width of 16°. Landscaped buffer areas on the edges of a Minor Arterial are
recommended with a 10’ width.

Figure 6-6 shows a typical cross section for a four lane Minor Arterial with a continuous center turn lane.
Minor Arterials may have greater accommodations for bicycles and pedestrians than Major Arterials, as
they typically have lower speeds, lower traffic volumes, and a smaller percentage of trucks in the traffic
stream. The figure also shows separated off-street paths or sidewalks and a separated off-street multi-use
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path. Although bikes may share the roadway with other vehicles, no special infrastructure is represented
in this cross section.

Figure 6-6: Four Lane Minor Arterial with a Continuous Center Turn Lane

>

i :
I I ] o ; !
| Varies, |53 | | | Bt EENG h‘:q."_ant—:;sdl '
} Min 10" i Lanes | | Lanes || iMulticl in. 100 ¢
1 |
 Veg /Utility F*etiI I : E : " Use ! 1Mregle]f_rjlrettrrlmlll
i Buer Confinuous Fath :
: Left Turn :
i
’ Total ROW
+ 110’ Typical .
(108" Minimum)
not to scale

More extensive bicycle and pedestrian accommodations are shown in the cross section in Figure 6-7.
Separated off-street paths or sidewalks and on-street conventional unbuffered bike lanes are shown.

Figure 6-7: Four Lane Minor Arterial with Bike Lanes
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Figure 6-8 shows a typical four-lane Minor Arterial with wide outside lanes, intended to permit autos and
bicycles to safely share a lane. The recommended width of the shared lane is 15°. The wider outside lanes
should be carefully marked with visual clues to discourage excessive vehicle speeds and preserve street
safety for all users. The width of the street can compromise the safety of the pedestrian crossing, but this
can be mitigated by the use of median pedestrian refuges and well-marked crosswalks.

Figure 6-8: Four Lane Minor Arterial with Shared Outside Lanes
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Collector Functional Class is the Functional Class which is most geared to
" providing access. With mobility as a less critical attribute, narrower lane widths
of 11’ are recommended, although widths as narrow as 10’ are cited in
% Complete Streets and Vision Zero guidelines. Shared auto and bicycle outside
| lanes may be as narrow as 14’. Minimum right-of-way of 60’ for two lanes and
. 70’ for three lanes are listed in the guidance. For four lanes, a desirable right-
of-way is 80’.

Due to the lower speeds and lower volumes of traffic, continuous center turn lanes on Collector streets may
be as narrow as 14’. Medians and buffers should have a minimum width of 5°.

More extensive bicycle and pedestrian treatments should be expected on Collector streets.
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Figure 6-9 through Figure 6-11 show how different configurations of travel lanes, bike lanes, and parking
can fit within an 80’ right-of-way. Figure 6-9 shows a four lane Collector configured with on-street bike
lanes and off-street paths or sidewalks.

Figure 6-9: Four Lane Collector with Bike Lanes
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In an alternate on-street treatment, Figure 6-10 does not have discrete bike lanes, but has 11 inside lanes
and 14’ shared outside lanes. With this configuration, the shared outside lanes would typically be marked
with sharrows to emphasize the rights of bicycles to use the lane.

Figure 6-10: Four Lane Collector with Shared Outside Lanes
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Also fitting with an 80’ right-of-way, Figure 6-11 has two 12’ travel lanes and 8’ parking lanes. Pedestrian
and bicycle facilities are placed off-street.

Figure 6-11: Two Lane Collector with Parking
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Figure 6-12 illustrates a two lane Collector with shared lanes and a continuous center turn lane. With a
width of 14°, the shared lanes recommended for Collectors are narrower than the 15° shared lanes
recommended for Minor Arterials. This difference is consistent with the lower speeds and traffic volumes
which are typically found on Collector streets.

Figure 6-12: Two Lane Collector with a Continuous Center Turn Lane and Shared Lanes
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Local Functional Class streets have the lowest speeds and volumes of all the
Functional Classes. With these attributes, travel lane widths can consistently
be narrower, with 10.5” recommended as a minimum. Widths as narrow as 10’
are cited in Complete Streets and Vision Zero guidelines.

A right-of-way width of 50’ is recommended for Local streets.

Figure 6-13 shows a typical cross section for a two lane local street. In this
illustration, shared lanes of 13.5” are provided. Narrower travel lane widths may be implemented to reduce
traffic speeds to levels that are safe for users of all ages and abilities.

Figure 6-13: Two Lane Local Street with Shared Lanes
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Table 6-1 summarizes the recommendations for right-of-way (ROW) considerations by street Functional
Class. Minimum ROW is based on 4 lanes for Major Arterials, 3 lanes (two travel lanes and a center turn
lane) for Minor Arterials, and 2 lanes for Collectors and Local streets.

Table 6-1: Summary of ROW Recommendations by Functional Class

Functional Class Minimum ROW Preferred ROW Lane Width Pavement Width Median Outside Buffer
Inside shoulder minimum 4'

Minimum 36' rural Outside shoulder minimum 10'
Controlled Access  |250 Varies, up to 500 Minimum 12" |Varies Minimum 10" urban varies Vertical clearance minimum 14'
Major Arterial 130' 160' Preferred 12'  |82' to 106" Preferred 18' 15' ROW may be greater with parking,
Minor Arterial 80' 120' Preferred 12'  |47'to 75' Center Turn Lane 14" |10’ bicycle and pedestrian facilities,
Collector 60" 80' Minimum 11'  |31'to 57 Center Turn Lane 14" |5' bus stops, and intersection
Local 44" 50' Minimum 10.5' |23' to 29" MNone 5 treatments
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Potential Thoroughfare Projects

The thoroughfare network is developed based on a regional network updated to 2017 conditions, with the
addition of potential projects from KTMPO and its six member jurisdictions which have their own
Thoroughfare Plans. The individual Thoroughfare Plans were introduced in Chapter 2: Planning Context,
and include:

e Belton Thoroughfare Plan, embedded within the 2017 Comprehensive Plan.

e Copperas Cove Thoroughfare Plan, embedded within the 2007 Comprehensive Plan.
e Harker Heights Thoroughfare Plan.

e Fort Hood Post-Wide Traffic Engineering and Safety Study

¢ Killeen Thoroughfare Plan, developed in 2015.

e Temple Thoroughfare Plan, embedded within the 2008 Comprehensive Plan.

The previous KTMPO Regional Thoroughfare Plan, which is embedded in the Mobility 2040 Metropolitan
Transportation Plan (MTP), also provided potential projects, both as compilations of projects from member
jurisdictions and for coverage of other urban and rural areas in the region. A listing of potential projects
which are identified by the MTP as funded is provided in Table 6-2. Table 6-3 lists the remaining projects
in the region for which funding has not been identified. Additional projects which were sourced from the
individual Thoroughfare Plans from KTMPO member jurisdictions are listed in Table 6-4.
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Table 6-2: Potential Thoroughfare Projects Identified as Funded in the 2040 MTP

Project ID Project Project Description Limits From Limits To Status
W30-17 FM 93 Widen from 2to 4 lanes SH 317 Wheat Rd Belton Long Range Funded 2030
B40-11 Lake-to-Lake Road (FM 2271) Construct 4 lane divided roadway FM 439 Us 190 Belton Long Range Funded 2030
W40-04a Loop 121 Phase 1 Widen from 2 to 4 lanes with bike/ped improvements FIV 439 (Lake Rd) IH 35 Belton August 2017, KTMPO selected project 2021
W40-04b Loop 121 Phase 2 Widen from 2 to 4 lanes with bike/ped improvements IH 35 FM 436 Belton Funded for project development 2040
W40-05 Us 190 Widen from 4 to 6 lanes with ramp realignments FM 2410 in W Belton IH 35 Belton Short Range Funded Prop 1 2040
C30-03b Business US 190 Phase | Construct a median and repurpose lanes FM 1113 (Avenue D) Constitution Dr Copperas Cove  |Short Range Funded 2020
GO3-MT FM 116 Construct a left turn lane Cactus Lane House Creek Bridge Copperas Cove  |Grouped Projects 2018
W35-01 US 190 Bypass Phase 2 - Construct final 2 lanes of ultimate 4 lane divided highway East of Copperas Cove .5 mi W of Lampasas County Line Copperas Cove Short Range Funded 2035
H15-02b FM 2410 Widen from 2 to 4 lanes with sidewalks, median and turn lanes Harker Heights City Limit Us 190 Harker Heights Short Range Funded Prop 1 2018
H40-02 Heights Drive Roundabout Construct traffic circle Commercial Dr. Heights Dr. Harker Heights Funded MPO CAT 7 2018
W40-02 US 190 Widen from 4 to 6 lanes with bridge improvements 1 mi W of FM 2410 FM 3423 (Indian Trail) Harker Heights Short Range Funded Prop 1 2018
GO3-MT SH95 Widen and add passing lanes FM 436 Holland City Limits Holland Grouped Projects 2018
K30-02 Rosewood Dr Extension New construction 4 lane road Riverstone Dr Chaparral Rd Killeen Funded MPO CAT7 2018
K35-03 W. Trimmier Rd Widen and add continuous left turn lanes Jasper Dr Elms Rd Killeen Funded MPO CAT 7 2017
WA0-06 Us 190 Widen from 4 to 6 lanes with ramp realignments FM 3423 (Indian Trail) FM 2410 in W Belton Nolanville August 2017, KTMPO selected project 2019
H30-05 Warriors Path New construction 2 lane road Knights Way/FM 2410 Old Nolanville Rd Nolanville Long Range Funded 2030
$40-04b Main St Sidewalks Phase 2 Widen and add bike paths, with drainage improvements College Hill Dr Salado Plaza Dr Salado Funded for project development 2040
T40-07 Outer Loop 3b Widen from 2 to 4 lanes with hike & bike trail South of FM 2305 S of Jupiter Drive Temple Long Range Funded 2040
T35-24 Realign Prairie View Road Realign FM 2483 and Prairie View Road West of SH317 N. Pea Ridge Temple Funded MPO CAT 7 2018
GO3-MT SH 317 Widen and add shoulders and passing lanes McLennan Co Line SH 36 Temple Grouped Projects 2018
W40-01 SH 317 Widen from 2 to 4 lanes with a raised median FIV 2305 FM 439 Temple Short Range Funded Prop 1 2018
GO1-PE Spur 290/ 5. 1st St. Roadway operational and landscape improvements Avenue O 0.2 mi 5§ of Avenue U Temple Grouped Projects 2017

Table 6-3: Potential Thoroughfare Projects Identified as Unfunded in the 2040 MTP

Project ID Project Status
B30-03 Belton Outer Loop East Construct 2 lane road with shoulder and 10" hike/bike trail IH 35 at Shanklin IH 35 at Shanklin Belton Unfunded
B40-07 Connell Street Widen from 2 to 4 lanes with center turn lane and 5' wide sidewalks US 190 Loop 121 Belton Unfunded
B40-10 FM 1670 Widen from 2to 4 lanes with a 10" hike and bike trail US 190 Three Creeks Boulevard Belton Unfunded
B30-01 George Wilson Extension Construct 2 lane road with shoulder FM 93 at George Wilson Road FM 439 Belton Unfunded
B40-01 Huey Drive Construct 2 lane road with center turn lane Washington Drive IH 35 Frontage Rd Belton Unfunded
T15-06k IH 35 Widen to 8 lanes South Loop 363 USs 190 Belton Unfunded
B30-02 Shanklin Road West, Quter Loop Construct 4 lane road with 10" hike/bike trail IH 35 Existing roundabout Belton Unfunded
B40-02 Southwest Parkway Construct 2 lane road with center turn lane Loop 121 W Avenue O Belton Unfunded
B40-08 Sparta Rd Construct protected turn lane with 10' ft wide hike/bike trail Loop 121 Dunn's Canyon Rd Belton Unfunded
B40-09 West Avenue D Construct 2 lane roadwith sidewalks and bike lanes Loop 121 Wheat Rd Belton Unfunded
C25-03 Big Divide Loop Widen from 2 to 4 lanes with raised median Us 190 FM 1113 Copperas Cove  |Unfunded
C30-03a Business US 190 Phase Il Road diet with bike/ped accommodations FM 116 S @ Business US 190 Avenue D Copperas Cove Unfunded
C25-02 FM 1113 Widen from 2 to 4 lanes with sidewalks Signal Light at FM 116/Ave B Summers Road Copperas Cove Unfunded
C35-02a FM 116 Railroad Underpass Create a 2 lane railroad underpass with 10' sidewalks 5. Main Ave. B Copperas Cove Unfunded
C40-01 FM 116 South Widen and upgrade to Farm to Market status Copperas Cove City Limits SH 201 Copperas Cove Unfunded
C25-04 Northside Loop Widen from 2 to 4 lanes with raised median FM 1113 FM 116 Copperas Cove  |Unfunded
H30-03 FM 3219 Widen from 2 lane to 4 lanes with 6' sidewalks Veterans Memorial Blvd FM 439 Harker Heights Unfunded
H15-01 FM 3423/Indian Trail New construction road with pedestrian enhancements Veterans Memorial Blvd US 190 Harker Heights Unfunded
H30-07 FM 3481 Widen from 2 to 4 lanes Prospector Dr FM 2484 Harker Heights Unfunded
W35-04 FM 433 Widen from 4 to 6 lanes Roy Reynolds Dr FM 3219 Harker Heights Unfunded
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Table 6-3: Potential Thoroughfare Projects Identified as Unfunded in the 2040 MTP (continued)

Project ID Project Project Description Limits From Limits To Status
K30-13 Chaparral Rd Widen from 2 to 4 lanes with center turn lane SH 195 FM 3481 Killeen Unfunded
K40-26 Cunningham Rd Widen from 2 to 4 lanes with hike/bike trail Us 190 FM 3470 Killeen Unfunded
K40-16 East Trimmier Road Improvements |Widen from 2 to 4 lanes with center turn lane Stagecoach Rd Chaparral Rd Killeen Unfunded
K40-24 Featherline Drive Widen from 2 to 4 lanes with center turn lane and roundabouts Stagecoach Rd Chaparral Rd Killeen Unfunded
K25-05 Florence Rd Widen from 2to 5 lanes Elms Road Jasper Drive Killeen Unfunded
K40-03 FM 3470 {Stan Schlueter Loop) Construct 4 lane FM Road with countinous turn lane and shoulders SH 201 US 190 Bypass Killeen Unfunded
W35-03 SH 195 Reconstruct to 4 lane freeway with frontage roads FM 3470 Chaparral Rd Killeen Unfunded
K40-17 Trimmier Road Improvements Widen from 2 to 4 lanes with center turn lane Stagecoach Rd Chaparral Rd Killeen Unfunded
K40-11 WS Young Add turn lane and operational improvements Mall Dr AJ Hall Blvd Killeen Unfunded
HA40-04 E FM 2410 Widen from 2 to 4 lanes with access management .16 mi west of Indian Trail Simmons Rd Nolanville Unfunded
N40-03 Old Nolanville Road Widen bridge and construct multi-use trail Warriors Path Us 150 Nolanville Unfunded
N40-07 Warrior's Path Extension Phase 1 |Construct 2 lane road with shoulder Old Nalanville Rd Us 190 Nolanville Unfunded
N40-08 Warrior's Path Extension Phase 2 |Construct 2 lane road with shoulder US 180 FM 439 Nolanville Unfunded
W35-12 Us 190 Widen to 4 lane divided rural highway 2 mi south of FM 436 Milam County Line Rogers Unfunded
W30-13 FM 2484 Widen from 2to 4 lanes FM 1670 IH 35 Salado Unfunded
540-03 Salado West Village Road Widen road, add turn lanes and bike/ped facilities Thomas Arnold Rd IH 35 Salado Unfunded
T35-36a 1st Street Widen from undivided to divided road with hike/bike trails SE Loop 363 Avenue M Temple Unfunded
W35-08 FM 93 Widen from 2 to 4 lanes with railroad grade separation FM 1741 (S 31st) SH 95 Temple Unfunded
W35-09 FM 93 Widen from 2 to 4 lanes with a raised median SH 95 SH 36 Temple Unfunded
T40-04 Hogan Road Widen from 2 to 3 lanes with sidewalks and hike/bike trail SH 317 S Pea Ridge Rd Temple Unfunded
T15-02 Kegley Road [Phase 2) Widen road, add turn lanes and bike/ped facilities 856 ft S of FM 2305 450' S of wildflower Lane Temple Unfunded
W30-23 Loop 363 Reconstruct to 4 lane freeway with continuous frontage roads SP 290 SH 95 Temple Unfunded
W35-07 NW Loop 363 Reconstruct to 4 lane freeway Lucious McCelvey Dr Industrial Blvd Temple Unfunded
T40-10 Outer Loop Extend divided road, with hike/bike trail Floodplain IH 35 Temple Unfunded
T25-09 Outer Loop / Research Parkway Widen from 2 to 4 lanes with hike/bike trail IH 35 Central Pointe Pkwy Temple Unfunded
T40-09 Outer Loop 4 Widen from 2 to 4 lanes with hike/bike trail S of Jupiter Floodplain Temple Unfunded
W25-02 SH 36 Widen from 2to 4 lanes SH 317 Lake Belton Bridge Temple Unfunded
T25-06 SL 383 Construct at grade Interchange at US 190 and Spur 290 SP 290 SP 290 Temple Unfunded
T40-05 Westfield Blvd {Phase 2) New construction 4 lane road with sidewalk and hike/bike trail Prairie View Rd Airport Rd/SH 36 Temple Unfunded
D40-01 North Waco Rd. {Old 81) Widen from 2 to 4 lanes with bridge improvements. West Main 5t West Big Elm Troy Unfunded
D40-03 0ld 81 South Widen from 2 to 4 lanes with bike lanes FM 1237 Loves Overpass Troy Unfunded
K40-06 FM 2484 Widen from 2 to 4 lanes divided SH 195 IH 35 ‘Youngsport Unfunded
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Table 6-4: Potential Projects Identified in Local Thoroughfare Plans

Project ID Project Project Description Limits From Limits To Status
NewB 16 190Ln Extend & connect existing roads 190 Ln Mesquite Ln extension Belton Unfunded
NewB 11 22nd Ave Construct new road Hilltop St S PeaRidge Rd Belton Unfunded
NewB 18 2nd St Construct new road Mesguite Ln extension Loop 121 Belton Unfunded
NewB 19 2nd St Construct new road Shanklin Rd 0.6mis Belton Unfunded
NewB 35 Armstrong Rd Extend, realign, & connect existing roads Armstrong Rd FM 1123 Belton Unfunded
NewB 26 Belton Outer Loop East Construct new road IH358 IH35N Belton Unfunded
NewB 24 Capital Way Construct new road Elm Grove Spur Mesquite Ln extension Belton Unfunded
NewB 2 DIGBY DR Extend & connect existing roads S Wheat Rd George Wilson Rd Belton Unfunded
NewB 33 Dillard Rd Construct new road Amity School Rd Smith Dairy Rd Belton Unfunded
NewB 34 E Amity Rd Construct new road Heritabe Ln Armstrong Rd Belton Unfunded
NewB 23 Elm Grove Rd Realign existing road Elm Grove Spur Shady Grove Ln Belton Unfunded
NewB 28 Elm Grove Rd Construct new road FM 436 IH 35 Belton Unfunded
NewB 36 Elm Grove Rd Extend existing road Elmer King Rd E Amity Rd Belton Unfunded
NewB 37 Elmer King Rd Construct new road Elm Grove Rd Armstrong Rd realignment Belton Unfunded
NewB 14 Kegley Rd Upgrade existing road Tem Bel Ln IH 35 Belton Unfunded
NewB 27 LailaLn Construct new road Loop 121 IH 35 Belton Unfunded
NewB 17 Mesquite Ln Extend & connect existing roads Mesgquite Ln 190 Ln extension Belton Unfunded
NewB 25 Mesquite Ln Extend existing road IH 35 Elm Grove Rd Belton Unfunded
NewB 20 New road Construct new road 2nd 5t extension IH 35 Belton Unfunded
NewB 21 New road Construct new road IH 35 Elm Grove Rd Belton Unfunded
NewB 29 New road Construct new road IH35at EAve K FM 83 Belton Unfunded
NewB 3 New road Construct new road N Wheat Rd FM 93 Belton Unfunded
NewB 31 New road Construct new road FM 93 55thst Belton Unfunded
NewB 4 New road Construct new road West Avenue D Powell Dr Belton Unfunded
NewB 6 New road Construct new road George Wilson Rd extension Spring Canyon Rd Belton Unfunded
NewB 8 MNew road Construct new road Sparta Rd N Wheat Rd extension Belton Unfunded
NewB 12 Park Ave Extend existing road Park Ave Guthrie Dr Belton Unfunded
NewB 13 Poison Oak Rd Construct new road N Main 5t Kegley Rd Belton Unfunded
NewB 15 Rocking M Ln Construct new road Rocking M Ln Quter Loop Belton Unfunded
NewB 22 Sand and Gravel Ln Extend existing road Sand and Gravel Ln Elm Grove Rd Belton Unfunded
NewB 1 Simmons Rd Extend existing road Us 190 FM 93 Belton Unfunded
NewB 30 Spanish Oak Rd Extend existing road Stratford Dr FM 93 Belton Unfunded
NewB 5 Spring Canyon Rd Construct new road Us 190 FM 439 Belton Unfunded
NewB 32 Tahuaya Rd Construct new road Smith Dairy Ln FM 1670 Belton Unfunded
NewB 10 W 9th Ave Construct new road N Main St N Beal 5t Belton Unfunded
NewB 9 W 9th Ave Construct new road University Dr Loop 121 Belton Unfunded
NewB 38 West Village Rd Construct new road Williams Rd FM 1670 Belton Unfunded
NewB 39 Williams Rd Realign existing road W of west village Rd IH 35 Belton Unfunded
NewB 40 Williams Rd Construct new road williams Rd 0.4mis§ Belton Unfunded
NewB 7 Yturria Rd Construct new road Spring Canyon Rd Dunns Canyon Rd Belton Unfunded
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Table 6-4: Potential Projects Identified in Local Thoroughfare Plans continued)

Project ID Project Project Description Limits From Limits To Status
NewCC21 |Arista Rueda Rd Extend existing road FM 2808 Herradura Calzada Rd Copperas Cove Unfunded
NewCC4 Ashley Rd Upgrade and extend existing road FM 116 Big Divide Rd Copperas Cove Unfunded
NewCC 11 |BigDivide Rd Extend existing road Grimes Crossing Rd Outer Loop Copperas Cove Unfunded
NewCC16 |BigDivide Rd Extend existing road US 150 FM 2808 Copperas Cove Unfunded
NewCC13 |Courtney Ln Extend & connect existing roads W Ave B Oak Hill Dr Copperas Cove  |Unfunded
NewCC5 Coy Dr Construct new road Ashley Rd Lutheran Church Rd Copperas Cove Unfunded
NewCC14 |CR24 Construct new road CR 3340 Big Divide Rd Copperas Cove Unfunded
NewCC 8 CR 24 Re-align intersection CR 3300 N of CR 3300 Copperas Cove Unfunded
NewCC7 CR 3300 Re-align intersection Wof CR 24 EofCR24 Copperas Cove Unfunded
NewCC9 CR 3340 Extend & connect existing roads CR 314 FM 1113 Copperas Cove  |Unfunded
NewCC18 |Edward Dr Extend & connect existing roads Edward Dr Big Divide Rd Copperas Cove Unfunded
NewCC22 |FM 2808 Extend existing road FM 2657 US 190 Copperas Cove Unfunded
NewCC 23 |FM 2808 Extend existing road Risen StarLn US 190 Copperas Cove Unfunded
NewCC19 |FM 3046 Extend existing road FM 3046 US 190 Copperas Cove Unfunded
MNewCC 17 |FM 3046/Pony Express Ln Extend existing road FM 3046 US 190 Copperas Cove  |Unfunded
NewCC 1 Glass Rd Extend existing road Kubitz Rd FM 116 Copperas Cove Unfunded
NewCC2 New Collector Construct new road Lutheran Church Rd Glass Rd Copperas Cove Unfunded
NewCC 27 |New Collector Construct new road FM 3046 FIM 2808 Copperas Cove Unfunded
NewCC24 |Northern Dancer Dr Extend existing road Joe Morse Dr FM 2808 Copperas Cove Unfunded
NewCC25 |Northern Dancer Dr Extend existing road Joe Morse Dr FM 2308 Copperas Cove  |Unfunded
NewCC 26 |Ogletree Pass Extend existing road Ogletree Pass US 190 Copperas Cove Unfunded
NewCC3 Outer Loop Construct new road Lutheran Church Rd FM 1113 Copperas Cove Unfunded
NewCC 6 Outer Loog Construct new road USs 150 FM 1113 Copperas Cove  |Unfunded
NewCC20 |[SikesDr Extend existing road FM 2808 FM 3046 Copperas Cove Unfunded
NewCC12 |Skyline Dr Extend existing road Skyline Dr Bradford Dr Copperas Cove Unfunded
NewCC 15 |WinchesterLn Extend existing road Winchester Ln Big Divide Rd Copperas Cove Unfunded
NewHH4  |Deer Trail Cattail Cir Vineyard Trl Harker Heights Unfunded
NewHH 6 |Douglas Fir Dr Extend & connect existing road Hazelnut Dr Mesa Qaks Cir Harker Heights  |Unfunded
NewHH7  |Hazelnut Dr Construct new road Douglas Fir Dr N Douglas Fir Drs Harker Heights Unfunded
NewHH2  |New road Extend existing road Deer Trail extension Rosewood Dr Harker Heights Unfunded
NewHHB8  |New road Construct new road Hazelnut Dr Comanche Gap Rd Harker Heights Unfunded
NewHH 3 Prospector Trl Extend existing road Cedar Knob Rd Stillhouse Lake Rd Harker Heights Unfunded
NewHH1 |Scarletln Extend existing road Brooke Ln Rosewood Dr Harker Heights  |Unfunded
NewHH 9 Shoreline Dr Extend & connect existing road Lakeview Dr Rummel Rd Harker Heights Unfunded
NewHH 5 Waco Trce Construct new road Osage Trce Warriors Path Harker Heights Unfunded
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Table 6-4: Potential Projects Identified in Local Thoroughfare Plans (continued)

Project ID Project Project Description Limits From Limits To i Status
NewkK 30 Atkinson Ave Extend existing road N 52nd St N Twin Creek Dr Killeen Unfunded
NewK 7 Atlas Ave Extend existing road Fort Hood St W of Trimmier Rd Killeen Unfunded
NewkK 27 Barrington Trl Extend existing road Jim Ave Elms Rd Killeen Unfunded
NewkK 28 Black Orchid Dr Extend existing road Autumn Valley Dr Watercrest Rd Killeen Unfunded
NewK 9 Bridgewood Dr Construct new road Tumut Ln SH 201 Killeen Unfunded
NewkK 2 Chaparral Rd Extend existing road Chaparral Rd Maxdale Rd Killeen Unfunded
NewK 1 FM 116 South Extend existing road SH 201 Maxdale Rd Killeen Unfunded
NewkK 11 Founders Trail Extend existing road John Helen Dr SH 201 Killeen Unfunded
NewkK 14 Love Rd Extend and connect existing roads Onion Rd Riley Dr Killeen Unfunded
NewkK 6 Mohawk Dr Extend existing road E of Clear Creek Rd Fort Hood St Killeen Unfunded
NewkK 29 N 60th St Extend existing road Lake Rd E Rancier Ave Killeen Unfunded
NewK 26 New Bacon Ranch Rd Extend existing road MNew Bacon Ranch Rd Cunningham Rd extension Killeen Unfunded
Newk 4 New FM Construct new road SH 195 FM 2843 Killeen Unfunded
NewK 10 New road Construct new road Bunny Trl Founders Trl extension Killeen Unfunded
NewkK 12 New road Construct new road Atlas Ave extension Stagecoach Dr Killeen Unfunded
NewK 16 New Road Construct new road SH 185 Featherline Rd Killeen Unfunded
NewK 17 New Road Extend existing road SH 195 Onion Rd Extension Killeen Unfunded
Newk 18 New Road Construct new road Onion Rd Extension Platinum Dr Extension Killeen Unfunded
NewkK 21 New Road Construct new road Stagecoach Rd New Road Killeen Unfunded
NewK 22 New Road Construct new road New Road New Road Killeen Unfunded
NewkK 3 New Road Construct new road Oakalla Rd SH 195 Killeen Unfunded
NewK 31 New road Construct new road Roy J Smith Dr extension FM 439 Killeen Unfunded
NewK 8 New road Construct new road Clear Creek Rd Bridgewood Dr extension Killeen Unfunded
NewkK 13 Nichols Dr Construct new road Nichols Dr Stan Schleuter Loop Killeen Unfunded
NewkK 23 Onion Rd Extend existing road Stagecoach Rd Chaparral Rd Killeen Unfunded
NewkK 24 Platinum Dr Platinum Dr Chaparral Rd Killeen Unfunded
NewkK 32 Roy J Smith Dr Extend existing road N Roy Reynolds Dr 0.6 mi east Killeen Unfunded
NewK 5 Trimmier Rd Extend existing road Chaparral Rd New FM Killeen Unfunded
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Table 6-4: Potential Projects Identified in Local Thoroughfare Plans (continued)

Project ID

Project

Project Description

Limits From

Limits To

Status

NewT 22 1st Street Extend & realign existing road SE Loop 363 5 5th st Temple Unfunded
NewT 16 Apple Cider Rd Construct new road Middle Rd SH 53 Temple Unfunded
NewT 33 Asa Rd Construct new road Cedar Creek Rd Willow Grove Rd extension Temple Unfunded
MNewT 15 Berger Rd Upgrade existing road Elm Rd FM 438 Temple Unfunded
NewT 21 Blackland Rd Extend & realign existing road Little River Rd Barnhardt Rd Temple Unfunded
NewT 12 Bottoms East Rd Extend and connect existing roads IH 35 Lower Troy Rd Temple Unfunded
NewT 13 Bottoms East Rd Extend and connect existing roads Bottoms Rd Arthur Cemetery Rd Temple Unfunded
NewT 14 Bottoms Rd Extend and connect existing roads Bottoms East Rd FM 438 Temple Unfunded
MNewT 40 Brewster Rd Extend existing road Luther Curtis Rd Shine Branch Rd Temple Unfunded
NewT 32 Cedar Creek Rd Upgrade existing road SH 317 Asa Rd Temple Unfunded
NewT 9 Enterprise Rd Extend existing road NW HK Dodgen Loop Eberhardt Rd Temple Unfunded
NewT 28 FM 2483 Extend & realign existing road Westfield Blvd 0Old Howard Rd Temple Unfunded
NewT 11 Gun Club Rd Construct new road Cottonwood Creek Rd Berger Rd Temple Unfunded
MNewT 7 Hopi Trl Extend existing road Keller Rd IH 35 Temple Unfunded
NewT 18 Lorraine Ave Construct new road SE HK Dodgen Loop Outer Loop Temple Unfunded
NewT 2 Lower Troy Rd Extend existing road Zenith Ave E Adams Ave Temple Unfunded
MNewT 41 Luther Curtis Rd Extend & connect existing roads FIM 2409 Community Center Ln Temple Unfunded
NewT 42 Luther Curtis Rd Extend & connect existing roads Willow Grove Rd Guyton Rd Temple Unfunded
NewT 43 Luther Curtis Rd Extend & connect existing roads W of Vaughn Rd Vaughn Rd Temple Unfunded
NewT 44 Luther Curtis Rd Extend & connect existing roads Franklin Rd Pendleton Troy Loop Temple Unfunded
NewT 34 Mouser Rd Upgrade existing road Willow Grove Rd extension Moores Mill Rd Temple Unfunded
MewT 25 N Pea Ridge Rd Extend & connect existing roads Prairie View Rd W Adams Ave Temple Unfunded
NewT 30 N Pea Ridge Rd Construct new road Airport Rd FM 2433 Temple Unfunded
NewT 27 New road Construct new road SH 317 Old Howard Rd Temple Unfunded
NewT 29 New road Construct new road SH 317 Westfield Blvd Temple Unfunded
NewT 35 New road Construct new road Moores Mill Rd Mclane Pkwy Temple Unfunded
MNewT 46 New road Construct new road FIM 2483 W Adams Ave Temple Unfunded
NewT 10 Quter Loop Construct new road IH 35 SH53 Temple Unfunded
NewT 17 Quter Loop Construct new road SH 53 FM 93 Temple Unfunded
NewT 3 Private Dr Construct new road Young Ave HK Dodgen Loop Temple Unfunded
NewT 20 Red Barn Ln Extend & connect existing roads SofSHS3 N of FM 3117 Temple Unfunded
MNewT 5 5 17th 5t Construct new road WAve T Arrangement Way Temple Unfunded
NewT 26 S Pea Ridge Rd Extend & connect existing roads Tarver Dr Hogan Rd Temple Unfunded
NewT 37 Shine Branch Rd Realign & connect existing roads Willow Grove Rd W of willow Grove Rd Temple Unfunded
MNewT 45 Shine Branch Rd Extend & connect existing roads SH 317 FIM 2409 Temple Unfunded
NewT 23 Tarver Dr Extend & realign existing road Coastal Dr Kegley Rd Temple Unfunded
NewT 19 Tower Rd Extend existing road Payne Ln Apple Cider Rd Temple Unfunded
NewT 6 Tower Rd Extend existing road MLK Dr SE HK Dodgen Loop Temple Unfunded
NewT 38 Vaughan Rd Extend existing road Pendleton Troy Rd 1237 Spur Temple Unfunded
MewT 39 Vaughan Rd Realign & connect existing roads FM 1237 Old Howard Rd Temple Unfunded
NewT 4 WAve U Construct new road S11th St Scott & White Blvd Temple Unfunded
NewT 36 Wendland Rd Upgrade existing road NW HK Dodgen Loop Wilsonart Dr Temple Unfunded
NewT 8 wendland Rd Extend existing road Industrial Blvd W Nugent Ave Temple Unfunded
NewT 24 Westfield Rd Extend & connect existing roads W Adams Ave Tarver Dr Temple Unfunded
MewT 31 Willow Grove Rd Construct new road Shine Branch Rd Industrial Blvd Temple Unfunded
NewT1 Zenith Ave Realign & extend existing road Zenith Ave Young Ave Temple Unfunded
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Future Regional Thoroughfare Network

All the potential projects defined by KTMPO and by its member jurisdictions’ individual Thoroughfare
Plans have been included in the future network, as shown for the region in Figure 6-14. Insets to show
better detail of projects are included as Figure 6-15 for Copperas Cove, Figure 6-16 showing Killeen,
Harker Heights, and Nolanville, Figure 6-17 for Belton and Salado, and Figure 6-18 for Temple. The
Figures distinguish all streets by their Functional Class for Controlled Access through Collector streets.
Local streets are not shown in this Thoroughfare Plan. The Figures include two ongoing studies which
affect planning: coordination with the Capital Area Metropolitan Planning Organization (CAMPO) for six
roads which cross the KTMPO study area into Williamson and Burnet Counties, and five alternative
alignments for upgrades or new routes for US 190, which are identified in the study as “Primary Routes”.
The five Primary Routes for the US 190 study are shown in Figure 6-19.

All Figures show the existing 2017 streets and the proposed projects for upgrades to existing streets and
for construction of new streets. The alignments of new construction streets are presented as approximations
for planning purposes, and are not intended to represent the final alignments or to constrain KTMPO
member jurisdictions in any way.

The key purpose of the Thoroughfare Plan is to identify future projects so that right-of-way can be planned
for. Supporting this purpose, the Plan is coded with all projects defined by KTMPO and by its member
jurisdictions, not just the projects which have been identified as funded in the previous Mobility 2040
Metropolitan Transportation Plan (MTP). This listing has been developed as an input into the updated
KTMPO MTP for the year 2045. One of the functions of the 2045 MTP will be to prioritize the listing of
projects and to balance them against the anticipated available funding to derive funded and unfunded
project listings.
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Figure 6-15: Future Thoroughfare Network Around Copperas Cove
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N Figure 6-16: Future Thoroughfare Network Around Killeen, Harker Heights, and Nolanville
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The US 190 feasibility study being conducted jointly by the
KTMPO and TxDOT is exploring options for upgrades and
possible new alignments of US 190 between FM 1670 west
of 1-35 and the proposed relief route north of Rogers. The
forty route options identified in early stages of the study
have been parsed to five options, labeled as “Primary
Routes”, which will be the basis for further study and
public participation. Only one of the Primary Routes will
ultimately be selected, but at this stage of the study and for
the purposes of the Regional Multimodal Plan, all options
are presented in Figure 6-19.

The five Primary Routes include:

e Pink Route, 21.9 miles long, which maximizes the
use of existing roads but is the most indirect.

e Blue Route, 19.1 miles long, one of the most direct
routes.

e Brown Route, 19.3 miles long, one of the most
direct routes.

e Black Route, 20.5 miles long, which avoids
heavily populated areas.

e Aqua Route, 19.6 miles long, which maximizes
the use of existing roads.

Figure 6-19: US 190 Study Designated Primary Routes
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Summary

Based on the definitions of Functional Class for the street network, general design guidance for typical
street cross sections have been provided. The guidance is generalized to recognize that the implemented
Functional Class and cross section for each project must consider that the specific context of the project at
any given time. Specific details depend on several factors, including the physical characteristics of the
street, traffic volumes, mix of multimodal traffic, safety considerations, local standards and preferences,
and funding. Therefore, the cross sections presented in this Thoroughfare Plan are meant as guidance for
typical conditions, and should be refined as needed for each specific project.

Potential projects for this Thoroughfare Plan are derived from the Thoroughfare Plans and studies from
KTMPO and its member jurisdictions. At this stage of the planning process, the project list includes all
projects, regardless of any designation as funded or unfunded in the previous Mobility 2040 MTP.

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. A comparison
of the 2017 conditions and the future conditions with all network projects implemented is shown in Table
6-5. The tabulation shows that the majority of potential projects are proposed streets rather than upgrades
to existing streets. In general, the Functional Classes with the most mileage of potential projects to upgrade
existing streets are Major Arterials and Minor Arterials. For new construction streets, the Functional
Classes with the most mileage of potential projects are Minor Arterials and Collectors.

The overall statistics for the mix of streets by Functional Class does not change significantly with the future
network. With all potential projects implemented, the mix of Functional Classes in the KTMPO region
remains appropriate when compared to the general FHWA standards.

Table 6-5: Regional Mix of Functional Classes for 2017 and the Future Thoroughfare Plan Network

Regional Mix of Functional Classes

2017 Network Potential Projects Future Network
New
Construct
Functional Class Mileage Percent Upgrades ion Mileage Percent Guidelines
Controlled Access 143 % 20 10 144 4%(0- 9%
nterstate 71 1.9 20 5 76 2.1%
Expressway 51 1.4 5 56 1.5%
Freeway 21 0.6% 12 0.3%
Major Arterial 110 3% 9 7 115 3%|2- 4%
Mnor Arterial 248 7% 26 12 258 T%|4- 8%
Collector 760 21% 43 5 765 21%(20 - 25%
Local 2,406 66% ] 0 2,406 65%|65 - 75%
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Construction costs for the types of projects listed in this Thoroughfare Plan can vary significantly based on
site geologic conditions, drainage, subsurface utilities, and materials specifications. Environmental and
social considerations can also have a significant impact on project costs. However, average costs for typical
projects may be estimated based on a review of costs for multiple instances of project types. Typical costs
for projects were developed in Table 6-6 based on compilations of typical project costs documented from
several sources: the American Road & Transportation Builders Association (ARTBA), the Arkansas
Department of Transportation (ARDOT), the Florida Department of Transportation (FDOT), the North
Carolina Department of Transportation (NCDOT), the United States Department of Transportation
(USDOT), the Texas Department of Transportation (TxDOT), and the Victoria Transport Policy Institute
(VTPI). The resultant costs for projects listed in the table cannot be considered as appropriate for budget
estimates, but can be valuable in comparing the relative costs of different types of projects.

Table 6-6: Typical Construction Costs

Typical Construction Costs for Street Project Types

General Project Description Typical Cost Cost Units

Mew Construction Streets

New construction 2 lane undivided 2,800,000|per mile

MNew construction 2 lane, curb & gutter, parking each side 4,000,000|per mile

Mew construction 4 lane, curb & gutter, raised median 4,700,000|per mile

MNew construction auxiliary lane 180,000|per mile

Mew construction turn lane 180,000|per mile
Upgrade Existing Streets

Widen 2 lane undivided to 4 lane undivided 3,100,000|per mile

Widen 2 lane undivided to 4 lane divided 3,600,000|per mile

Widen 4 lane to 6 lane divided 3,600,000 |per mile
Intersections

Diamond intersection 20,500,000 |each

Grade separation 3,300,000|each

Traffic signal 180,000 |intersection

Protected intersection 70,000(each

Roundabout 250,000|each

Multi-lane Roundabout 350,000|each

Crosswalk 3,000|each
Bicycle & Pedestrian Facilities

Widen street 4' for bike lane 300,000|per mile

12" multi use trail 200,000|per mile

5' sidewalk, both sides 250,000|per mile

Curb bulb-out 13,000|each

Pedestrian median island 13,000(each

Crosswalk 2,500|intersection
Utilities & Bridges

Extend or relocate underground water line 70|linear foot

Extend or relocate underground sewer line 60|linear foot

Single-circuit overhead power line 285,000|per mile

Mew construction bridge over stream 105|square foot of deck

Wetland mitigation 60,000|acre
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Chapter 7

Introduction
The concept of Functional Classes for the bicycle and
pedestrian networks was introduced in Chapter 4, followed
by an inventory of the networks in Chapter 5. In this Chapter,
these two concepts are combined with potential projects and
developed into a future Plan. While the bicycle and
pedestrian networks are distinct and have different
operational requirements, they do share many similarities and
can be treated together. In particular, they share the Multi-Use Path Functional Class and can have similar

treatments at intersections.

The purpose of this Regional Multimodal Plan is to define the future networks for all transportation modes
so that all potential projects may be displayed and reviewed together, and so that the appropriate right-of-
way may be identified and planned for. A key component of this planning task is to define the Functional
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Class for each proposed project. Unlike the auto network, the bicycle and pedestrian networks do not
feature specific cross-sections for each Functional Class. This Chapter presents general design guidance
instead of specific cross-sections.

Bicycle & Pedestrian Networks General Design Guidance
General Design Guidance for the Bicycle Network

Design guidance for all types of bicycle facilities is provided at the national and state levels. Guidance for
infrastructure is provided at the national level by the AASHTO Guide to Bikeway Facilities and by the
NACTO Urban Bikeway Design Guide. Both guides provide detailed design standards with an emphasis
on flexibility in design to encourage sensitivity to local context in travelers’ needs. TXDOT has endorsed
both guides, and has collated their guidance and standards into their own Opportunities for TxDOT's
Bicycle Program. National-level guidance on pavement markings, signs, and traffic signals is provided by
the Manual on Uniform Traffic Control Devices (MUTCD).

Manual on Uniform

Traffic Control Devices
Guide for the Developmant of

Bicycle Facilities

m.....m.
Strategic Direction Report:
Opportunities for TxDOT's
8|cycle Program
xDOT B

I Deconiber 2015

0D ) W)

All the guidebooks recommend a minimum bike lane width of 4 feet, but 5 feet is common and 6 feet is
desirable. Bike lanes should be as wide as possible to allow bikes to ride side by side, but where the bike
lane is not protected by an insurmountable barrier, the width may be reduced to discourage vehicles from
illegally driving or parking in the bike lanes. TXDOT guidance calls for either a 5 foot bike lane or a shared
outside lane with a width of 14 feet.

The MUTCD specifies that painted buffer strips be marked with solid white lines. Buffers should be at

least 18 inches wide. If the buffer strip is 36 inches or wider, it should have interior diagonal cross hatching
or chevron markings.
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Table 7-1 summarizes the recommendations for right-of-way (ROW) considerations by street Functional
Class. Minimum ROW is based on 4 lanes for Major Arterials, 3 lanes (two travel lanes and a center turn
lane) for Minor Arterials, and 2 lanes for Collectors and Local streets.

Table 7-1: Summary of ROW Recommendations by Functional Class

Functional Class Minimum ROW Preferred ROW Lane Width Pavement Width Median Outside Buffer
Inside shoulder minimum 4'

Minimum 36" rural Outside shoulder minimum 10'
Controlled Access 250" Varies, up to 500' Minimum 12'  |Varies Minimum 10' urban Varies Vertical clearance minimum 14
Principal Arterial 130' 160' Preferred 12' |B82'to 106" Preferred 18' 15' ROW may be greater with parking,
Minor Arterial 80" 120' Preferred 12 |47'to 75 Center Turn Lane 14' |10 bicycle and pedestrian facilities,
Collector 60' 80' Minimum 11' |31'to 57" Center Turn Lane 14" |5' bus stops, and intersection
Local LEY 50' Minimum 10.5' |23'to 29" None 5' treatments

General Design Guidance for the Pedestrian Network

Bicycles are defined as vehicles and are therefore entitled to the use of the street, so bicycle facility design
is treated in a similar manner as the auto network street design. Conversely, pedestrian facilities are defined
to separate pedestrians from vehicle traffic, and so the design standards are markedly different. Guidance
for the pedestrian network as provided by the AASHTO Guide for the Planning, Design, and Operation of
Pedestrian Facilities and the TXxDOT Handbook for Bicycle and Pedestrian Accommodation therefore
provides more guidance on the provision of pedestrian facilities than on their design. In fact, the TXDOT

handbook is published by the Environmental Division

A Eor the N — (responsible for the Transportation Enhancements
Planning, Design, program) rather than the Design Division.
and Operation
of Pedestrian Facilities In general, design guidance for the pedestrian network
ot »* relates to the Sidewalk Functional Classes. Sidewalks
: = are generally specified at a minimum of 5 feet wide.
Environmental Handbook New construction multi-use trails are specified with
widths of up to 12 feet. Curb ramps for ADA
3 compliance are required for all sidewalks.

Other Design Features for the Bicycle & Pedestrian Networks

Because of the vulnerability of bicycles and pedestrians, several additional design features in their networks
are appropriate to properly and safely manage the interactions between all the networks.
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Intersection Treatments

There is a conflict between curbside conventional bike lanes and right turning autos at intersections. The
state-of-the-practice for mitigating the

conflict is to shift the bike lane to the left side Figure 7-1: Conventional Treatment of Bike Lanes at an Intersection

of the turn lane, as shown in Figure 7-1. : p= T
This is the conventional treatment as
recommended in Federal and State design
guidance, but it creates a weaving movement
between autos and bicycles prior to the
intersection.  On intersection approaches
with right turn only lanes, the bike lane
should be transitioned to athrough bike
lane to the left of the right turn only lane, or
a combined bike lane/turn lane should be
used if available road space does not permit
a dedicated bike lane. On intersection
approaches with no dedicated right turn only
lane, the buffer markings should transition to
a conventional dashed line. Where the bike
lane has merging movement approaching the
intersection, the recommendation is to dash
the lane stripe 50 to 200 feet in advance.

A protected intersection is a design intended to avoid this conflict by carrying the bike lane through the
intersection while still preserving
its separation from car traffic. The
protected intersection, shown in
Figure 7-2, has two main features:
corner islands and the backset stop |
bar. The corner islands direct cars
into a wider turn. This places the
vehicle at a 90° angle to the cross
street before its crosswalk, so
bicycles or pedestrians in the
crosswalk are more visible.
Turning cars also have room to stop
without blocking through traffic.
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The backset stop bar places the car stopping line behind the bike lane at the intersection. Like the corner
island, the setback places the vehicle at a 90° angle to the cross street to improve visibility. The setback
also provides more room within the intersection.

Curbside Treatments

Outboard bike lanes, shared use streets, bike boulevards, and other
infrastructure types that place bicycles close to the curbside should
consider the effect of gutter seams, drainage inlets, grates, and utility
covers. Grates in particular have the potential to trap bicycle tires if
they are not properly designed.

Although Federal and State design guidelines do not mention this
issue, anything which encroaches on bike lanes should be flush and
designed to cause no conflicts with bicycle tires.

Bicycle Parking

Bicycle parking is a related issue that is recognized in the AASHTO guide. The Association of Pedestrian
and Bicycle Professionals (APBP) have also contributed guidance with their publication Essentials of Bike
Parking. The APBP guide defines four criteria for practical and usable bike racks for parking:

e Supports the bike upright without stressing the wheels. | ...

e Accommodates a variety of bikes and attachments. BIKE

e Allows locking of the frame and at least one wheel with a single U- PARKING

lock. T

e Proper use is intuitive, not needing extensive instructions to operate. caﬁ@
The APBP guide recommends two types of bike racks as meeting these criteria, rPAR_'(INE I8
and lists other types of racks as not meeting the criteria and as not recommended =1 Fﬁé-
for use. LS 7l =

The two types of bike racks which are recommended by the APBP guide are the Inverted U and the Post
& Ring types, as shown in Figure 7-3.
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Both these types of bike racks meet the criteria by providing a solid locking surface and keeping the bike’s
wheels on the ground. A wide variety of bikes are accommodated by their simple design, and several ways
to attach a U-lock to the frame, wheel, and rack are accommodated.

Figure 7-4: Recommended Installation Setbacks for Bike Racks

Recommended setbacks between the bike rack, walls, and the street are
shown in Figure 7-4. These setbacks are defined by the bike rack
manufacturer, and are listed on the Maintenance Agreement and
Installation Guide for bike racks by the City of San Antonio.

Requirements of the MUTCD are that a bicycle parking space should be a
minimum of 2 feet wide and 6 feet long. Parallel racks should be at least
30 inches apart; and if they are 48 inches apart the rack may be considered
as serving two bikes (one on each side).

The types of bike parking racks which are not recommended include the schoolyard rack and wheel well
racks, which do not provide sufficient support points or locking points, wave racks and bollard racks, which
are not intuitive to use, and types such as the swing arm, spiral, and coat hanger, which in practice
accommodate only limited types of bikes and are cumbersome to use.

Pavement Treatments

The MUTCD allows for the use of color to distinguish special - use lanes, and green is specified as the
preferred color for bicycle lanes. Color is intended to “...enhance the conspicuity of where bicyclists are
required to operate, and areas of the bicycle lane where bicyclists and other roadway traffic might have
potentially conflicting weaving or crossing movements.” Dashes of color may also be used to highlight
weaving movements, as when a curbside bike lane crosses to the left of a dedicated right turn lane.
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Green pavement marking a protected intersection has been
constructed at Ross St. and Bizzell St. on the Texas A&M
University main campus in College Station. This installation
features an experimental treatment of luminous paint that is
intended to make them glow in the dark. The paint absorbs solar
energy during the day and glows with a soft light during the
night.

Potential Bicycle & Pedestrian Projects
The listing of potential bicycle and pedestrian projects is developed from the KTMPO 2040 Metropolitan

Transportation Plan (MTP) and from public input on desired projects which was received through the
KTMPO website.

A listing of potential projects which are identified by the MTP as funded is provided in Table 7-2. Table
7-3 lists the remaining projects in the region for which funding has not been identified. Projects sourced
from the public through the KTMPO website are listed in Table 7-4.
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Table 7-2: Bicycle & Pedestrian Projects Listed in the 2040 MTP as Funded

Project ID Project Description Limits From Limits To Status
B40-03 Main Street Sidewalk Repair and installation of sidewalks Avenue C Avenue | Belton Funded MPO CAT 7 2020
B40-04 Chisholm Trail Corridor Hike and Bike Phase Il |Construct multi-use path Judge Baylor Dr. Sparta Road Belton Funded Statewide TAP 2020
C30-03b Business US 190 Phase | Conversion of one travel lane in each direction to a multiuse path FM 1113 {Avenue D) Constitution Dr Copperas Cove |Short Range Funded 2020
C35-02b FM 116 Railroad Underpass Sidewalks Constuct 10" wide sidewalk S Main Ave B Copperas Cove |Short Range: Livability 2035
C40-04a The Narrows-Phase 1 Construction of sidewalks for pedestrian/bicycle use Constitution Dr 0.2 mi S of MLK Blvd Copperas Cove |August 2017 KTMPQO Selected Projects 2020
C40-04b The Narrows-Phase 2 Construction of sidewalks for pedestrian/bicycle use RG Ill from Constitution Dr Old Copperas Cove Road Copperas Cove |August 2017 KTMPQ Selected Projects 2020
C40-04c The Narrows-Phase 3 Construction of sidewalks for pedestrian/bicycle use Charles Tillman Way Charles Tillman Way Copperas Cove |August 2017 KTMPO Selected Projects 2019
C40-05 FM 116 & FM 3046 Sidewalks Construct ADA-compliant sidewalks and bike lanes Business 190 Dennis St Copperas Cove |August 2017 KTMPQ Seleceted Projects 2019
H15-02b FM 2410 Widen with sidewalks in a context sensitive design Harker Heights City Limit Us 190 Harker Heights |Short Range Funded Prop 1 2019
H30-05 Warriors Path Construct a 6' multiuse path Knights Way/FM 2410 Old Nolanville Rd Harker Heights |Long Range Funded 2040
K35-02 Killeen - Fort Hood Regional Trail, Segment 3 Construct multi-use path Elms Rd Watercrest Killeen Funded MPO TAP 2019
K40-21a Heritage Oaks Hike and Bike Trail, Segment 4 |Construct multi-use path Platinum Drive Chaparral Road Killeen Funded Statewide TAP 2017
K40-21b Heritage Oaks Hike and Bike Trail, Segment 5 |Construct multi-use path Chaparral Rd USACE Property Killeen August 2017 KTMPO Selected Project 2019
K40-23 Heritage Oaks Hike and Bike Trail, Segment 3A |Construct multi-use path Nickelback Dr Pyrite Dr. Killeen Funded MPD TAP 2018
N40-01 Main Street Connectivity Construct multi-use path along Main Street and under US 190 Avenue | US190 Frontage Nolanville Funded MPO CAT 7 2019
N40-02 Nolanville Elementary Sidewalk Construct multi-use path near schoal Warriors Path Bluebonnet Nolanville Funded Statewide TAP 2019
540-01 Salado Creek SUP Construct multi-use path Salado Creek Royal Street Salado Funded Statewide TAP 2019
540-04a Main St Construct sidewalks, lighting and striping for bicycles Salado Plaza Drive College Hill Dr Salado August 2017 KTMPQO Selected Project 2020
540-04b Main St Pavement widening & bike paths College Hill Dr Salado Plaza Dr Salado Funded for project development 2035
TA0-07 Quter Loop 3b Construct multi-use trail S. of FM 2305 S. of Jupiter Drive Temple Long Range Funded 2040
T40-11 N. 31st 5t. Construct multi-use trail Adams Ave (SH 53) Nugent Ave Temple Funded MPO TAP 2020
T40-12 31st 5t Sidewalks Installation of &' sidewalks on both sides Marlandwood Rd Canyon Creek Rd Temple August 2017 KTMPO Selected Project 2020
T40-15 Adams Ave Construct on-street bike lane and sidewalks IH 35 Martin Luther King Ir. Blvd Temple August 2017 KTMPO selected projects 2020
W40-04a Loop 121 Phase 1 Bike/ped improvements FM 439 IH 35 Belton August 2017 KTMPQ selected project 2021
W40-04b Loop 121 Phase 2 Bike/ped improvements IH 35 FM 436 Belton Funded for project development 2035
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Table 7-3: Bicycle & Pedestrian Projects Listed in the 2040 MTP as Unfunded

Project ID Project Project Description Limits From Limits To Status
B30-02 Belton Quter Loop West Construct 10' multi-use trail IH 35 Three Creeks Subdivision Belton Unfunded 2040
B30-03 Belton Quter Loop East Construct 10" multi-use trail IH 35 Shanklin Belton Unfunded 2040
B40-05 Belton Hike and Bike Trail Extension South Construct 10' multi-use trail Confederate Park Griggs Field Belton Unfunded 2040
B40-06 Belton Hike and Bike Trail Extension North Construct 10' multi-use trail Confederate Park Nolan Creek Belton Unfunded 2040
B40-07 Connell Street Construct 5" sidewalks us 190 Loop 121 Belton Unfunded 2040
B40-08 Sparta Rd Construct 10" multi-use trail Loop 121 Dunn's Canyon Rd Belton Unfunded 2040
B40-09 West Avenue D Construct sidewalks and bike lanes Loop 121 Wheat Rd Belton Unfunded 2040
B40-10 FM 1670 Construct 10" multi-use trail US 190 Three Creeks Boulevard Belton Unfunded 2040
B40-12 Belton Hike and Bike Trail Extension SW Construct 10' multi-use trail Conferedate Park Nolan Creek Pedestrian Bridge Belton Unfunded 2040
C25-02 FM 1113 ADA compliant sidewalks FM 116 / Ave B Summers Road Copperas Cove |Unfunded 2025
D40-02 North Waco Rd. Construct 10' multi-use path West Main 5t West Big Elm Troy Unfunded 2040
D40-03 Old 81 South Construct on-street bike lane FM 1237 Loves Overpass Troy Unfunded 2040
H30-03 FM 3219 Construct 6' sidewalk Veterans Memorial Blvd FM 439 Harker Heights  |Unfunded 2040
K40-26 Cunningham Rd Construct bike/ped facility Us 190 FM 3470 Killeen Unfunded 2040
N40-03 Old Nolanville Road Construct multi-use path Warriors Path Us 190 Nolanville Unfunded 2040
N40-04 City Park Connectivity Construct 10" wide sidewalk, ramps, and crosswalks Mesquite 10th Street Nolanville Unfunded 2040
N40-05 FM 439 Spur Connectivity Construct 10' wide sidewalk, ramps, and crosswalks Main Street North Drive Nolanville Unfunded 2040
N40-09 Pleasant Hill Road Bicycle Ln Construct buffered on-street bike lane Lonsesome Oak Drive Avenue | Nolanville Unfunded 2040
N40-11 Nolan Creek Off-System Trail Construct 10' multi-use path bordering Nolan Creek Bridge on Old Nolanville Rd Lewy Crossing Nolanville Unfunded 2040
N40-12 Jack Rabbit Road Bike Thoroughfare Constuct bike lanes us 190 FM 439 Nolanville Unfunded 2040
N40-13 Wild Wood Trail Construct 8" multi-use trail Lonsesome Qak Drive Avenue | Nolanville Unfunded 2040
540-02 Salado Creek/Pace Park Off-Road Trail Construct 10" wide concrete trail, ped/bike crossing SW Pace Park Road NE Pace Park Rd Salado Unfunded 2040
S40-03 Salado West Village Road Construct bike/ped facilities Thomas Arnold Rd IH 35 Salado Unfunded 2040
T15-02 Kegley Road (Phase 2) Construct 12" multi-use path 856 ft 5 of FM 2305 450" 5 of Wildflower Lane Temple Unfunded 2040
T25-05 FM 2271 Construct 8" hike/bike trail FM 2305 Miller Springs Park Temple Unfunded 2025
T25-09 Outer Loop / Research Parkway Construct on-street bike lane and sidewalks IH 35 Central Pointe Pkwy Temple Unfunded 2040
T35-36a 1st Street Construct multi-use trail SE Loop 363 Avenue M Temple Unfunded 2035
T40-04 Hogan Road Construct multi-use trail SH 317 S Pea Ridge Rd Unfunded 2040
T40-05 Westfield Blvd (Phase 2) Extend sidewalk and multi-use path Prairie View Rd Airport Rd/SH 36 Unfunded 2040
T40-09 QOuter Loop 4 Construct multi-use trail S of Jupiter Floodplain Temple Unfunded 2040
T40-10 Outer Loop Construct multi-use trail Floodplain IH 35 Temple Unfunded 2040
T40-13 Georgetown RR Trail Construct 10' multi-use trail S. 5th Street Belton City Limits Temple Unfunded 2040
T40-25 Bird Creek Interceptor Trail Construct 8' multi-use path Lions Community Park Midway Drive Temple Unfunded 2040
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Table 7-4:

Project ID

Bicycle & Pedestrian Projects Sourced from Public Input from the KTMPO Website

Project

Status

Old Belton Railroad Construct " Leon River Belton Unfunded public suggested project
B00-15 Pearl St Construct sidewalk Avenue A US 190 Westhound Service Rd |Belton Unfunded public suggested project
B00-17 Belton Dam Trail Construct multi-use trail FM 2271 Miller Springs Park Belton Unfunded public suggested project
B0O-6 Commerce 5t Construct multi-use path Sparta Rd Industrial Park Rd Belton Unfunded public suggested project
B0O-7 Industrial Park Rd Construct multi-use path Commerce St SH 317/Main St Belton Unfunded public suggested project
B0O-8 Waco Rd Construct sidewalk FM 93/6th Ave. E 13th St. Belton Unfunded public suggested project
C00-58 Big Divide Rd Construct multi-use path FM 1113 uUs 190 Copperas Cove Unfunded public suggested project
HOO0-36 Comanche Gap Construct multi-use path End of Shared-Use Path Dana Peak Park Harker Heights  |Unfunded public suggested project
HOO0-37 FM 2410 Construct on-street bike lane Simmons Rd Stan Schlueter LP Harker Heights  |Unfunded public suggested project
HO0-40 FM 3423 (Indian Trail) Construct sidewalk Veteran's Memorial Blvd IH 14 Harker Heights  |Unfunded public suggested project
HOO-41 FM 3481 (Stillhouse Lake Rd) Construct sidewalk Knight's Way Cedar Knob Harker Heights Unfunded public suggested project
HOO-42 FM 3481 (Stillhouse Lake Rd) Construct sidewalk Knight's Way Nevaeh Dr Harker Heights  |Unfunded public suggested project
HOO0-43 Verna Lee Blvd Construct sidewalk Indian Trail Knight's Way Harker Heights  |Unfunded public suggested project
HOO0-44 FM 3481 (Stillhouse Lake Rd) Construct on-street bike lane Knight's Way Stillhouse Hollow Lake Harker Heights  |Unfunded public suggested project
HO0-47 W. US 190 Service Rd Construct on-street bike lane Paddy Hamilton Rd Ft. Hood 5t. Harker Heights  |Unfunded public suggested project
K00-39 FM 439 Construct on-street bike lane W.S. Young Jackrabbit Flat Rd Killeen Unfunded public suggested project
K00-45 Mountain Lion Rd/Stagecoach Rd Construct on-street bike lane SH 195 Stillhouse Hollow Lake Killeen Unfunded public suggested project
K00-46 SH 195 (5. Ft. Hood 5t.) Construct on-street bike lane Stagecoach Rd to US 190/IH 14 |Knight's Way Killeen Unfunded public suggested project
K00-49 MLK Blvd Construct on-street bike lane FM 2410 BUS 190 Killeen Unfunded public suggested project
K00-50 Twin Creek Dr Construct on-street bike lane BUS 190 FM 439 Killeen Unfunded public suggested project
K00-51 W.S. Young Construct on-street bike lane Us 190 Rancier Ave Killeen Unfunded public suggested project
K0D-52 Trimmier Rd Construct sidewalk Stan Schlueter LP Stagecoach Rd Killeen Unfunded public suggested project
K00-54 Tiffany Circle Construct sidewalk SH 201 Clear Creek Rd Killen Unfunded public suggested project
K00-55 Lance Loop Construct sidewalk SH 201 Clear Creek Rd Killen Unfunded public suggested project
K00-56 SH 201 (Clear Creek Rd) Construct sidewalk Elms Rd Mohawk Dr Killeen Unfunded public suggested project
K00-57 US 190 Construct multi-use path Constitution Dr Clear Creek Rd Killen Unfunded public suggested project
L00-19 FM 436 Upgrade existing trail to a multi-use path SH 95 Lamar St Little River-AcaderUnfunded public suggested project
NOO-38 FM 439 Construct on-street bike lane FM 93 Sparta Rd Nolanville Unfunded public suggested project
500-21 College Hill Dr Construct multi-use path Main St Main 5t Salado Unfunded public suggested project
$00-22 Table Rock Trail Construct multi-use path Table Rocks FM 2268 (Main St.) Salado Unfunded public suggested project
$00-23 Center Circle Construct multi-use path Royal St Royal St Salado Unfunded public suggested project
S00-24 Pace Park Rd Construct multi-use path FM 2268 Main St. Salado Unfunded public suggested project
$00-25 Pace Park Trail Connection Construct multi-use path Royal St Pace Park Salado Unfunded public suggested project
$00-26 Art Fair Rd Construct multi-use path Pace Park Rd Pace Park Rd Salado Unfunded public suggested project
$00-27 Van Bibber Rd Construct multi-use path FM 2268 Salado Plaza Dr Salado Unfunded public suggested project
$00-28 Salado Plaza Dr Construct multi-use path FM 2268 Van Bibber Rd Salado Unfunded public suggested project
$00-29 N IH 35 Service Rd Construct multi-use path FM 2268 Rose Lane Salado Unfunded public suggested project
S00-30 Rose Lane Construct multi-use path IH 35 Salado Youth Sports Field Salado Unfunded public suggested project
$00-31 FM 2484 Construct sidewalk IH 35 Williams Rd Salado Unfunded public suggested project
S00-33 Williams Rd Construct sidewalk |IH 35 FM 2484 Salado Unfunded public suggested project
S00-34 Salado Schools Rd Construct sidewalk |West Village Rd Thomas Arnold Rd Salado Unfunded public suggested project
$00-35 Thomas Arnold Rd Construct sidewalk |IH 35 West Creek Dr Salado Unfunded public suggested project
TOO-1 Kegley Rd Construct multi-use path |IH 35 FM 2305/Adams Ave Temple Unfunded public suggested project
TOO-10 Midway Rd Construct multi-use path IH 35 Bonham Middle School Temple Unfunded public suggested project
TOO-11 Shallowford Rd Construct multi-use path Shallowford Rd Taylor's Valley Rd Temple Unfunded public suggested project
TOD-12 West Shallowford Rd Construct multi-use path Midway Rd Temple Lions Park Temple Unfunded public suggested project
T00-13 Taylor's Valley Rd Construct on-street bike lane IH 35 FM 93 Temple Unfunded public suggested project
TOO-18 FM 93 Construct bike lanes on shoulders IH 35 BUS 190 in Heidenheimer Temple Unfunded public suggested project
TOO-2 N. Pea Ridge Rd Construct sidewalk SH 317 Prairie View Rd Temple Unfunded public suggested project
TOO-4 Apache Dr Construct sidewalk FM 2305 Arapaho Dr Temple Unfunded public suggested project
T00-5 Poison Ozak Rd Construct sidewalk SH 317 Carriage House Dr Temple Unfunded public suggested project
T00-9 Charter Ozk Rd Construct multi-use path E 13th St. Kegley Rd Temple Unfunded public suggested project
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Future Bicycle & Pedestrian Networks

The potential projects as listed in Table 7-2 through Table 7-4 have been included in the future network,
as shown for the region in Figure 7-5. Insets to show better detail of projects are included as Figure 7-6
for the western area and Figure 7-7 for the eastern area. For clarity, the existing sidewalk network is not
shown in these Figures.

All Figures show the existing 2017 facilities and the proposed projects for upgrades to existing facilities
and for construction of new facilities. The alignments of new construction facilities are presented as
approximations for planning purposes, and are not intended to represent the final alignments or to constrain
KTMPO member jurisdictions in any way.

The key purpose of the Bicycle & Pedestrian Plan is to identify future projects so that right-of-way can be
planned for. Supporting this purpose, the Plan is coded with all projects defined by KTMPO and by its
member jurisdictions, not just the projects which have been identified as funded in the previous Mobility
2040 MTP. This listing has been developed as an input into the updated KTMPO MTP for the year 2045.
One of the functions of the 2045 MTP will be to prioritize the listing of projects and to balance them against
the anticipated available funding to derive funded and unfunded project listings.
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Figure 7-5: Future Bicycle & Pedestrian Plan for the Region
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Summary

Based on the definitions of Functional Class for the bicycle and pedestrian networks, general design
guidance for facilities and for other features such as intersection treatments, curbside treatments, bike
parking, and pavement coloring was listed. Specific details depend on several factors, including the
physical characteristics of the street, traffic volumes, mix of multimodal traffic, safety considerations, local
standards and preferences, and funding. Therefore, the treatments presented in this Bicycle & Pedestrian
Plan are meant as guidance for typical conditions, and should be refined as needed for each specific project.

Potential projects for this Bicycle & Pedestrian Plan are derived from the previous Mobility 2040 MTP and
from public input received through the KTMPO website. At this stage of the planning process, the project
list includes all projects, regardless of their source or of any designation as funded or unfunded in the
previous MTP.

Typical construction costs for bicycle and pedestrian facilities are listed in Table 7-5. Construction costs
can vary significantly based on site geologic conditions, drainage, subsurface utilities, and materials
specifications. Environmental and social considerations can also have a significant impact on project costs.

Table 7-5: Typical Construction Costs for Bicycle & Pedestrian Projects

Typical Construction Costs for Bicycle & Pedestrian Project Types

General Project Description Typical Cost Cost Units

Bicycle Facilities
Widen street 4' for bike lane 300,000|per mile
Painted stripes for a conventional bike lane 15,000|per mile
Painted buffers for a conventional bike lane 20,000|per mile
Protected bike lane 100,000|per mile
Fixed bollard for protected bike lane 1,000|each
Off-street bike track 600,000|per mile
10' Off-street bike lane with 2' shoulders and signage 1,000,000|per mile
Signs for bike route 5,000|per mile
Bike lane signs, wayfinding signs, and pavement stencils 23,000|per mile
Bicycle Parking
Inverted U bike rack, single 250|each
Multi-Use Trails & Paths
12" multi use trail, concrete 200,000|per mile
12" multi use trail, ashphalt 100,000|per mile
6' multi use trail, gravel 55,000|per mile
Pedestrian Facilities
5'sidewalk, both sides 250,000|per mile
Paved multi-use trail 100,000|per mile
Unpaved multi-use trail 50,000|per mile
Curbs, Medians, & Bridges
Curb bulb-out 13,000|each
Pedestrian median island 13,000|each
ADA-compliant sidewalk ramp 2,000|each
Mid-block crossing with bulbouts and landscaping 60,000|each
100" wooden pedestrian bridge 100,000|each
Intersections
Protected intersection 70,000|each
Painted crosswalk 3,000|each
Imprented decorative paved crosswalk 4,000({each
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The costs for projects listed in Table 7-5 are sourced from the Pedestrian and Bicycle Information Center,
which has compiled almost 2,000 observations of built projects referenced by the Robert Wood Johnson
Foundation’s Active Living Research Program and the Federal Highway Administration (FHWA). The
costs are often reported with a wide range of values, with the high-end costs reaching ten to one hundred
times the low-end cost. The exceptionally wide range in the estimates means that the resultant costs for
projects listed in the table cannot be considered as reliable or appropriate for budget estimates, but can be
valuable in comparing the relative costs of different types of projects. A general observation is that costs
for bicycle and pedestrian infrastructure are consistently only a small fraction of the costs of street
infrastructure.
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Introduction

Group Transportation is defined as the bus, passenger rail,
neral Design Guidance and passenger air modes. Of these three, only the transit
mode is defined as having a network; the other modes gain
access to the transportation network at specific points, which
typically are intermodal stations. The three modes within
Group Transportation category therefore define five distinct sub-modes:

CHAPTER HIGHLIGHTS

e Bus, defined as The HOP’s local bus network.

e Intercity bus, defined by the stations served by commercial long-distance bus.
e AMTRAK, defined by the station directly serving AMTRAK passenger rail.
e Bus-AMTRAK Connection, defined by the station linking the two services.

e Air, defined by the airports with regularly-scheduled commercial service.
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The purpose of this regional Plan is to define the group transportation modes so that all potential projects
may be displayed and reviewed together, and so that the appropriate right-of-way may be identified and
planned for. A key component of this planning task is to define the Functional Class for each appropriate
proposed project, and to define typical designs for each Functional Class. The concept of Functional Class
is used as an organizing element for the bus network only; the other modes of intercity bus, AMTRAK, the
bus-AMTRAK connection, and passenger air do not have associated networks or defined Functional
Classes.

Typical designs are intended to illustrate the maximum right-of-way needed for each mode. It is recognized
that the actual design needed for any specific project at a given time depends on several factors, including
the needs of the bus stop, physical characteristics of the street, traffic volumes, ADA compliance and safety
considerations, local standards and preferences, and funding. Therefore, the designs presented in this plan
are meant as guidance for the typical conditions, and should be refined as needed for each specific project.

Group Transportation Systems General Design Guidance
General Design Guidance for the Bus Network

Functional Classes for the bus network have been defined in terms of the amenities present at stops. The
four bus Functional Classes include the Station Functional Class, Shelter Functional Class, Bench
Functional Class, and the Basic Bus Stop Functional Class.

General design guidance for bus stops is provided at the national and state levels. Guidance includes
national-level research studies such as TCRP Synthesis 117: Better On-Street Bus Stops and TCRP Report
19: Guidelines for the Location and Design of Bus Stops, and regulatory guidance such as the USDOT’s
Americans with Disabilities Act (ADA) Standards for Transportation Facilities and FTA Circular FTA C
4710.1 providing ADA guidance.

2 CIRCULAR

TCRPE

SYNTHESIS 117

TCRP Report 19 Americans with

Disabilities Act (ADA)
Standards for
Transportation Facilities

Better On-Street Bus Stops

A Synthesis of Transit Practioe

Guidelines for the Location and
Diesign of Bus Staps

Adopted by the U.S.
Department of Transportation
(2006)
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Optional and unofficial design guidance for transit stops and for transit operations on streets are provided
by widely-recognized best practices from national organizations and from prominent transit agencies such
as the NACTO Transit Street Design Guide, the Enhanced Transit Corridors Plan Toolbox from Tri-Met
in Portland, Oregon, and the Bus Stop Design Guide from the Central Ohio Transit Authority in Columbus,
Ohio. These types of publications provide guidance on state-of-the-practice facilities for bus stops.

CENTRAL OHIO TRANSIT AUTHORITY
E E Enhanced Transit Corridors Plan
Capital/Operational Toolbox
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ADA requirements pertain to surfaces, clearances from curbs and roadways, cross slopes, and accessible
connections to streets, sidewalks, and pedestrian paths. The U.S. Access Board publishes ADA Accessibility
Guidelines (ADAAG) and ADA Standards for Transportation Facilities. Pertinent sections of the ADA
Standards are Section 810.2: Transportation Facilities, Bus Boarding & Alighting Areas and Section 402:
Accessible Routes.

ADA standards are not “best practices” for the industry; they are the minimum requirements to comply
with Federal legislation. Going beyond the ADA minimum requirements, a new concept of Universal
Design (UD) has been developed. Universal Design is intended to provide improved access for people
with disabilities while also going further to accommodate the needs of the whole population who may have
no protected disabilities, but who do have special needs related to their need for ramps, slower walking
speeds, or other issues. Targeted groups with special needs include children, parents pushing strollers, and
older adults. General design guidance and background information on Universal Design is available
through the Center for Inclusive Design and Environmental Access at the University of Buffalo at
http://www. udeducation.org/.
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There are three examples of the Station Functional Class in the region:

| the Southwestern Coaches intercity bus station on 4™ Street in Killeen,
sd which supports linking bus service to the AMTRAK station in Temple; the
Greyhound intercity bus station on S 5" Street in Temple; and the
AMTRAK station on W Avenue B in Temple. All three facilities are
privately owned and operated, but all are served by the regional transit
system and have public access. ADA compliance and Universal Design
for the facilities and for access to the facilities are issues for consideration in station design.

General design guidelines for the Shelter Functional Class, the Bench Functional Class, and the Basic
Bus Stop Functional Class all have a similar basis because of their physical and functional similarities.

In general, the overall design guidance for all Functional Classes of bus stops is that all stops must include
a5’ x 8" pad for wheelchair loading at the bus door. If a shelter is present, a 2.5’ x 4’ wheelchair space for
maneuvering must be provided within the shelter. Other bus stop attributes, including the adjacent sidewalk
and sidewalk access, must comply with ADA standards.

Compliance to ADA requirements for every bus stop in the system is an expensive and complex task.
Oftentimes, balancing passenger needs, physical constraints, and budget constraints in planning for full
ADA compliance requires the development of a facility Capital Improvement Plan to inventory gaps,
define and prioritize projects, and develop a project implementation plan and schedule.

8-4 |



NIRIEY,
Two general placements of the required ADA landing pad for wheelchairs are possible. Figure 8-1 shows
the landing pad placed partially within the shelter, combining the required maneuvering room with the pad.
In Figure 8-2, the landing pad is placed fully outside the shelter and the maneuvering room is separate.

This configuration affects the distance that the shelter must be placed from the curb.

Figure 8-1: Bus Stop With Shelter with Wheelchair Landing Pad at the Shelter
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Figure 8-2: Bus Stop With Shelter with Wheelchair Landing Pad Outside the Shelter
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Figure 8-3 shows another configuration with just
a bench, with the sidewalk placed on the back
side of the pad rather than against the curb. The
general design guidance for the bus stop is not
affected; the same requirements for the ADA
landing pad and maneuvering room must be met.

Figure 8-4 illustrates the general design criteria
for a bench or a simple bus stop. Since the size of
the 5° x 8” landing pad is deeper than the sidewalk,

Figure 8-4: Bus Stop With Bench and Wheelchair Landing Pad
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In addition to the consideration of ADA compliance for the design of bus stops and the placement of stops
in relation the street, the placement of stops in relation to adjacent buildings should also be considered as

a general design guideline.

Figure 8-5: Bus Stop Separated from Building
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Figure 8-6: Bus Stop Adjacent to Building
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Figure 8-5 shows a configuration of a bus
stop and an adjacent building that is typical
for suburban areas. In this instance, a large
parking lot is placed between the street and
the building entrance. With the bus stop
placed on the street on the periphery of the
site, riders must walk through the parking
lot in order to access the bus stop or the
building. This configuration is present in
the region at places such as the VA Hospital
and the Scott & White Hospital in Temple,
some entrances to the Temple Mall, Central
Texas College in Killeen, and shopping
destinations such as Wal-Mart, HEB, and
strip malls throughout the region.

Figure 8-6 shows one way that this access,
convenience, and safety issue can be
addressed. This design has the bus route
deviated into the parking lot, allowing the
stop to be placed closer to the building.
This placement eliminates the need for
riders to walk through the parking lot, but it
increases length of the bus route.

Figure 8-7 shows another alternative for
increasing access and safety for a bus stop.
This design provides a distinct pedestrian
path between the bus stop and the building.
While the riders still must walk through the
parking lot to access the bus stop and the
building, the path is designed for
pedestrians to make the access more visible
and thus safer. This design also has the
advantage of not impacting the length of the
bus route with any deviations.
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Table 8-1 summarizes the recommendations for right-of-way applicable to all transit network Functional
Classes. It includes ADA requirements for the landing pad, sidewalks, accessible ramps, surfaces, and
cross slopes.

Table 8-1: Summary of Design Guidelines for Bus Network Functional Classes

Feature Minimum Dimensions Preferred Dimensions Max Slope  Clearance
Bus Stop Sign on Pole 2.5 Curb
Landing Pad 5'x 8 10'x 8' 5' wide parallel to road; 8' deep perpendicular to road
Bench 20" x 42" 24" x 42" 4' Pedestrian Path
Maneuvering Space 2.5'x 4 Bench or Shelter Clear space for wheelchair
Bus Shelter 11' Curb Must not block the pedestrian path
5 Sidewalk
2' Curb
12 Buildings or Walls
Sidewalk Accessible Path 4 5'
Ramp Detectable Warnings Truncated domes in aligned pattern, with color contrast
Ramp 1:12 Max ramp length 15'
Ramp Flared Sides 1:10
Adjacent Road & Gutter 1:20
Surface of Path 3' 1:20
Cross Slope 1:48

General Design Guidance for Other Group Transportation Modes
The remaining four group transportation modes of intercity bus, AMTRAK, the Bus-AMTRAK
connection, and passenger air are all privately owned and operated and all relate to operations rather than
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to infrastructure. Since the design standards for their facilities are both limited and are under the
jurisdiction of the private sector, only the general requirements for ADA compliance that apply to all public
facilities are relevant for these modes. ADA compliance must be applied to all public facilities that
interface with these private group transportation modes.

Potential Group Transportation Mode Projects

In contrast to the road network which provides physical infrastructure, the bus network primarily provides
transportation services through bus operations. The concepts of road projects and bus projects are therefore
significantly different. Where the road network cites specific physical infrastructure projects such as new
construction or adding lanes to existing roads, projects for the bus network are typically grouped projects.
The 2019 — 2022 Transportation Improvement Program (TIP) listings for the bus network includes items
for vehicle purchases, capital preventative maintenance, and operating funds. No physical infrastructure
projects are listed.

For other group transportation modes, the 2040 Metropolitan Transportation Plan (MTP) lists two lighting
projects for the Draughon-Miller Central Texas Regional Airport. MTP projects for group transportation
are shown in Table 8-2.

Table 8-2: Group Transportation Projects from the 2040 MITP

Mode Project ID Project Project Description Source
Bus A40-15 Fleet Replacement Purchase new buses N/A Funded Cat 7 2020
Passenger Air Draughon-Miller Central Texas Regional Airport  |[Engineering & lighting design  [Temple |Aviation Capital Improvement Program 2019

Passenger Air Draughon-Miller Central Texas Regional Airport  |Lighting on runways and apron  [Temple |Aviation Capital Improvement Program 2020

There is, therefore, not a set of specific group transportation projects which can be built into a network and
plan which is equivalent to the Thoroughfare Plan for the road network.

Although there are no specific public sector projects for other group transportation modes, there are several
private sector projects in planning stages related to passenger rail service through Temple.

The Federal Railroad Administration (FRA) has issued a Draft Environmental Impact Statement (DEIS)
for the Texas Central bullet train between Houston and Dallas. This planning document sets the approval
for the project’s planning, design, and pre-construction phases. The preferred route as designated in the
DEIS follows existing electrical transmission lines and has only one mid-point stop, so the route does not
pass through the KTMPO region. However, Texas Central has reached an agreement with AMTRAK for
through tickets and seamless connections between the services, which will link the high-speed rail service
to AMTRAK the Texas Eagle route through Temple. The Texas Central service is distinct from both the
related “Texas T-Bone” and the “Texas Triangle” high-speed rail alternatives shown in Figure 8-8, both
of which feature routes directly through Temple.
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At the state level, TXDOT partnered with the Oklahoma DOT and FRA on the Texas-Oklahoma Passenger
Rail Study, which was concluded in 2017 with a service-level Environmental Impact Statement, a Record
of Decision, and a service development plan. This study examined various options for enhanced passenger
rail service, but the three NEPA-preferred alternatives are all for high-speed service, with twelve to twenty
daily round trips passing through Temple. The three preferred alternatives are identical from Hillsboro to
San Antonio, as shown in Figure 8-9.

* Figure 8-9: NEPA-Preferred Alternatives from the Texas-Oklahoma Passenger Rail DEIS
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The TXDOT 2016 Texas Rail Plan Update reviewed potential near-term improvements to current
AMTRAK service. The report noted a strong connection between the Texas Eagle route through Temple
and the Sunset Limited route running east-west through San Antonio. Its core recommendations were for
projects to increase the current three-times-a-week service on both routes to daily service. While daily
service was shown to be efficient and is a cost-effective project with a return on investment of 2.45, the
plan noted that the project was not supported by the Union Pacific Railroad because of the need for double-
tracking to address capacity issues. The 2016 estimate for the capital funding required to upgrade the tracks
for daily service was $750 million.

Summary

Based on the definitions of Functional Class for the bus network, general design guidance for bus stops
and for the placement of stops in relation to adjacent buildings was listed. Specific details depend on
several factors, including the needs of the bus stop, physical characteristics of the street, traffic volumes,
ADA compliance and safety considerations, local standards and preferences, and funding. Therefore, the
treatments are presented as guidance for typical conditions, and should be refined as needed for each
specific project.

Potential projects for group transportation modes typically relate to operations rather than infrastructure.
Project listings in the 2017-2020 TIP and the Mobility 2040 MTP generally are grouped categories rather
than specific physical projects. As a result, there can be no physical map or plan of group transportation
projects equivalent to the Thoroughfare Plan. Conceptual specific and system-wide projects for group
transportation are listed in Chapter 12.
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Chapter 9: Freight Plan

Introduction
CHAPTER HIGHLIGHTS Freight modes for the KTMPO region include truck, freight
eight General Design rail, and freight air. Because the freight rail and freight air
modes access the network only at specific intermodal points,
Functional Classes have been defined as an organizing
element only for trucks. Truck Functional Classes are
defined in Chapter 4 according to the differences in the
desirability of the presence of trucks on the road network. They include the Truck Priority, Truck
Restricted, Truck Hazardous Material, and Truck Prohibited Functional Classes.

The purpose of this Plan is to define the freight transportation modes so that all potential projects may be
displayed and reviewed together, and so that the appropriate right-of-way and the interaction between
modes may be identified and planned for.
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Freight General Design Guidance
General Design Guidance for the Truck Network

Since the truck network corresponds to the road network, general design guidance follows the cross-
sections by Functional Class as defined in the Thoroughfare Plan in Chapter 6. Truck Functional Classes
are envisioned as being a complementary overlay on road Functional Classes.

General design guidance for on-system roads in Texas is provided by the TxDOT Roadway Design Manual.
The manual includes general and basic design guidance, with additional guidance addressing the specific
needs of urban streets, suburban streets, two-lane and multi-lane rural highways, and freeways. It
references several other publications, such as the AASHTO Policy on Geometric Design of Highways and
Streets (the green book), the AASHTO Roadside Design Guide, and the TRB Highway Capacity Manual.

Roadway Design Manual J { ! o ! ﬁ
N ] | t«',;,'v\‘ /,

" Raan 2011

Revised April 2018
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of Transportation | - % = ~ .j":j: .

pp b

HIGHWAY CAPACITY MANUAL

The presence of trucks within any particular road Functional Class is accommodated through the concept
of the “design vehicle.” Larger vehicles such as trucks, emergency response vehicles, and buses have
specific needs which must be addressed in road design; particularly turning radius, lane width, vertical
clearance, and horizontal clearance. The specific design vehicle which is chosen for a particular road
impacts the speed and safety of the road for all users. The TxDOT Roadway Design Manual does not
define firm guidelines for the selection of the design vehicle for road design. It recognizes several factors
which impact the selection of the design vehicle:

e Functional Class of the road and of intersection roads

e Frequency of use of the road by large vehicles (i.e., truck percentage of ADT)
e Types of large vehicles that use the road

e Available right-of-way

Templates defining the minimum turn radius and pavement edge geometries for turns for various types of
large vehicles are provided, as shown in Figure 9-1.

92|




KTM Pu

KILLEEN-TEMPLE

Figure 9-1: Sample TxDOT Templates for Design Vehicle Geometrics

wB-50 (WB-15) o:swn VEHICLE EXAMPLE PAVEMENT EDGE GEQMETRY
RADIUS = 45 f+ [13.72 m) WB-50, 90 DEGREE TURN
W SCALE =1:20 [1:200)
s T TR
b T A R =3
,”.‘ ’ '.‘ ‘s‘ ”‘) [h) STMPLE CURVE RADIUS WITH TAPER
£ ps P - .‘—-\-\ """""" w4
-
A2
: :
iy
| hulecr
' T P
]
v v \; % #B} 3-CENTERED SYMMETRIC COMPOUND CURVE
i, \ i “ T
. [ ‘.
o T IR L
RN < T
“ : ‘\Q e im0
V= .
T 8 e
DEIE | t iy A
. {C1 X-CENTERED ASYMME TRIC COMPOUND CURVE

The TxDOT Roadway Design Manual provides special design criteria for the Texas Highway Freight
Network (THFN). TxDOT policy for roads designated as the THFN calls for a minimum 18.5” vertical
clearance. Horizontal clearance is shown as dependent on the design speed of the roadway, with higher
speeds requiring greater clearance. A horizontal clearance of 80’ from the edge of the road to the closest
vertical element of the roadside is required for design speeds up to 90 mph; higher design speeds require a
90’ clearance.

The NACTO Urban Street Design Guide provides additional general guidance on
the definition of the design vehicle. Rather than focusing road design on the needs
of the largest vehicle, it brings an alternate viewpoint of designing for the most
vulnerable user while providing reasonable accommodation for all vehicles within
the full road network. This approach considers two vehicles: the “design vehicle,”
which is a frequent user of a particular road setting the minimum turning radius
and other geometrics, and the “control vehicle,” which is an infrequent user of the
road but which still must be accommodated.
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The NACTO guide recommends defining both a
design vehicle and a control vehicle for each road
based on its context. In reference to this Plan, road
context is defined by the combination of road and
truck Functional Classes. The NACTO guide posits
that roads should be designed so that the design
vehicle can make a turn using one turning lane. In
contrast, the infrequent control vehicle is still
accommodated, but its turns may use multiple lanes
within an intersection. Figure 9-2 shows how a
setback stop line accommodates the larger turn radius
of a control vehicle to allow it to encroach on the
adjacent lane to make its turn. The intent of this design
guidance is to reduce the width of the intersection and
to slow traffic to improve road safety for all users.

The NACTO guide recommends the use of different design vehicles for different contexts, which
correspond to road and truck Functional Classes.
55.5'

For designated truck routes, -I'
corresponding to the Truck Priority
and Truck Hazardous Material
Functional Classes, a WB-50 design
vehicle is recommended. The
standard WB-50 is an 18-wheeler
with a 50° wheelbase and an overall (@ (0)1(0)
length of 55.5°.

50
i

A smaller SU-30 design vehicle is recommended for downtown 1
and commercial streets, which serve land uses requiring deliveries
of goods. As a single unit vehicle with a smaller wheelbase, the
SU-30 requires a smaller turning radius to stay within one lane on
its turns. The larger WB-50 may be used as a control vehicle for
these roads, with stop line setbacks accommodating turns which
use the full intersection. The use of this class of design vehicle is
appropriate for roads in the 7Truck Restricted Functional Class.
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For the Truck Prohibited Functional Class on neighborhood
and residential streets, the smaller single unit DL-23 delivery f >
truck is an appropriate design vehicle. This choice allows the
greatest flexibility to reduce lane widths, reduce the size of
intersections, and slow traffic to design the road for the safety

and convenience of all users. :_1_,@\ @

16°
Bus routes are defined a0
independently of other design g
considerations, and may be present ‘|
on any road Functional Class from

Interstate Highway down to Local : ' ' '
Streets. The needs of the BU-40

I
bus should be considered when
selecting the design vehicle and :(\I m
control vehicle for all designated
bus routes. When selecting the ) /
appropriate design vehicle based 25'

on truck access to land uses in a particular context, care should be taken that buses do not routinely have
difficulty in managing turns on their routes.

The use of different design vehicles for each road and truck Functional Class is a concept that emphasizes
the need for planning to define road rights-of-way. Roads built with a specific turning radius, lane width,
vertical clearance, and horizontal clearance cannot easily be updated if land use changes create a need for
accommodating larger vehicles. This makes the designation of truck routes and bus routes dependent on
the design of the adjacent roads and their ability to accommodate larger vehicles. This is also a
consideration in the development of industrial parks and intermodal areas. The size and characteristics of
fire trucks should be considered when setting the design vehicle and control vehicle for all streets in order
to ensure access.

General Design Guidance for Other Freight Modes

Freight railroads access the road network only at specific intermodal points and, in addition, are privately
owned. Design standards and construction projects for railroad infrastructure are, therefore, largely defined
by their private sector owners. TxDOT provides Plans, Specifications, & Estimates Requirements on
Projects with Railroads, which provides guidance to road contractors when their projects interact with at-
grade crossings. However, the TXDOT document does not specify standards for railroad infrastructure.
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The exception on freight railroad
design standards involves specific
guidance from the Federal Railroad
Administration (FRA) on
infrastructure for railroad crossings
for designated railroad quiet zones.
A quiet zone is an exception to the
FRA rules requiring trains to sound
their horns when approaching at-
grade crossings. To ensure safety,
the quiet zone requires active
warning devices, which typically
include four-quadrant gates with
warning lights, road channelization,
and medians.

There are currently no designated railroad quiet zones in the KTMPO region.

Similar to rail freight, air freight accesses the road network only at specific intermodal points. Design
guidance for roadside access to airports corresponds to the road design guidance by Functional Class as
defined in the Thoroughfare Plan in Chapter 6.

Potential Freight Transportation Projects

The 2017 Texas Freight Mobility Plan provides insights into the scope of freight projects by detailing
project evaluation criteria for freight transportation modes, as shown in Table 9-1. These criteria show
that freight projects have multiple goals and, therefore, may also have multiple sources.

Table 9-1: Project Evaluation Criteria from the Texas Freight Mobility Plan

Texas Multimodal Freight Network (TMFN) Project Evaluation Criteria
On the Texas Multimodal Freight Network

Eliminates an at-grade rail crossing on the Texas Multimodal Freight Network

Improves structurally deficient or functionally obsolete facility

Improves access to a terminal or certified development site

Reduces travel time

Improves travel time reliability

Improves efficient movement

Encourages truck to rail diversion

Improves a safety hot spot
Improves safety on a high-volume hazmat route
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To address this, potential future projects for freight modes have been derived from sources that address the
range of the listed project evaluation criteria. They include:

e Routes defined by the KTMPO Freight Advisory Committee, as shown in Table 9-2.
e Load-restricted bridges, as shown in Table 9-3.

e Load-restricted roads, as shown in Table 9-4.

e Roads with geometric restrictions, as shown in Table 9-5.

e At-grade railroad crossings, shown in Table 9-6.

The listing of truck routes identified by the KTMPO Freight Advisory Committee in Table 9-2 also includes
a proposed new intermodal site. The Civilian-Military Joint Use Rail-Truck Multimodal Facility is under
study for a site on Fort Hood, located between the railroad tracks and IH-14 in an area bounded by Clarke
Rd to the west and Clear Creek Rd to the east. While this site is not itself a rail or a road project, and has
not been proposed by KTMPO, it is a proposed multimodal terminal which may generate the need for
projects, and so should be considered.

Table 9-2: Truck Routes Identified by the KTMPO Freight Advisory Committee

Freight Advisory Committee Identified Truck Routes

Road Limits From Limits To
FM 93 IH 35 Us 150
FM 436 IH 35 S 190
FM 439 SH 155 SH 317
FM 1741 US 190 FM 93
LP121 FM 436 FM 439
SH 36 Coryell Co line |Loop 363
SH 53 Loop 363 Falls Coline
SH 317 FIV 439 McLennan Co line
Temple Quter Loop |IH 35 at Hart Rd [IH 355 of Temple

Table 9-3: Load Restricted Bridges

Load Restricted Bridges

Road Crossing Weight Limit
BIG ELM CREEK #100 36,000
BIG ELM CREEK #607 15,000
BIRD CREEK #67 12,000
LEOM RIREV #62 36,000
LITTLE ELM CREEK |#507 21,000
LITTLE ELM CREEK  |#618 21,000
LITTLE ELM CREEK |#95 12,000
LITTLE ELM CREEK |#98 12,000
NOLAN CREEK #1 12,000
RUMNMNELLS CREEK 28,000
S DARRS CREEK #32 21,000
SALADO CREEK #60 24,000
WILLOW CREEK #18 21,000
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Table 9-4: Load Restricted Roads

Load Restricted Roads

Limits From Limits To
FM 116 s 190 0.3 mi 5 of Abbot Ln
FM 436 Loop 121 Us 190
FMm 437 s 190 SH 33
FM 438 Loop 363 FMW 935
FM 487 Williamson Co line east [Williamson Co line west
FM 437 SH 95 Milam Co line
Fi 380 CR 3270 FMn 116
FM 935 IH 35 Falls Co line
FIM 940 FM 437 FI 485
FM 964 Farmers Rd FM 485
FM 1113 FM 580 M 1st 5t
FMm 1123 Holland Rd SH 95
FM 1237 SH 317 IH 35
FM 2086 FM 438 SH 33
FM 2115 FM 487 IH 35
FM 2184 North Us 190 Mew Colony Rd
FM 2184 South Reeds Cemetery Rd Us 190
FM 2268 FMn 1123 IH 35
FM 2268 SH 95 Milam Co line
Fi 2409 SH 36 Fi 2601
FM 2410 Verna Lee Blvd IH 14
Fi 2483 FM 2271 SH 317
Fi 2484 SH 195 IH 35
FM 2601 Moody Leon Rd SH 317
FM 2670 Wolfridge Rd F 440
FM 2843 Cedar Valley Rd IH 35
FM 2904 FM 2086 SH 320
FM 3046 Lampasas Co line FM 116
FM 3117 s 190 SH 53
FMm 3219 Bus 190 Fi 439
FM 3369 FM 438 SH 320
LOOP 121 IH 14 IH 35
MARTIMN LUTHER KING IR BLVD (Bus 190 IH 14
N FORT HOOD 5T Bus 190 Rancier Ave
SPUR 1237 FM 1237 Southerland Rd
SPUR 439 IH 14 Fiv 439
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Table 9-5: Roads with Geometric Restrictions

Table 9-6 lists the 109 at-grade railroad crossings in the region. There are also 29 grade-separated

Geometric Restricted Roads

Charter Oak Dr

Restrictions

RR underpass 13' 8", curve, narrow, hill

Levy Crossing Rd

At grade crossing with excessive crown

M 5th 5t

At grade crossing with excessive crown

Waco Rd

RR underpass 14' 5", curve, narrow, hill

crossings, which are not included in the table.

Table 9-6: At-Grade Railroad Crossings

Number Angle of

Crossing Street of Tracks Crossing

up Bartlett EBell 5t 1 90
BMSF Belton College St 2 60
BMSF Belton M Beal 5t 1 70
BMSF Belton M Penelope St 1 70
BMSF Belton M Wall 5t 1 70
up Belton Hubbard Ln 2 70
BMSF Copperas Cove 7th St 1 90
BMSF Copperas Cove Bradford Dr 1 90
BMSF Copperas Cove Fn 116 1 90
BMSF Copperas Cove Grimes Crossing Rd 1 80
BMSF Copperas Cove Main 5t 1 90
BMSF Copperas Cove Unnamed Rd 1 90
BMSF Copperas Cove Wolf Rd 1 90
BMSF Fort Hood Ammo Rd 2 70
BMNSF Fort Hood S 79th 5t 2 90
Fort Hood |Fort Hood S 79th St 1 90
FortHood |[FortHood Santa Fe Ave 1 50
Fort Hood |[FortHood Spur Dr 1 90
Fort Hood |Fort Hood Spur Dr 1 90
Fort Hood |Fort Hood Warehouse Ave 1 90
BMSF Harker Heights FM 3219 1 90
Up Holland Fannin 5t 2 80
up Holland Fivi 1123 1 90
BMSF Kempner Fn 2313 1 90
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Table 9-6: At-Grade Railroad Crossings (continued)

Number Angle of

9-10 |

Railroad Crossing Street of Tracks Crossing
BMNSF Killeen 2nd 5t 1 90
BMSF Killeen College 5t 1 90
BMSF Killeen Ft Hood 5t 1 85
BMSF Killeen Gilmer 5t 1 50
BMNSF Killeen M 10th 5t 1 90
BMSF Killeen M 28th 5t 2 90
BMSF Killeen M 4th 5t 1 90
BMSF Killeen M 8th 5t 1 90
BMSF Killeen M Gray 5t 1 50
BMSF Killeen M Roy Reynolds Dr 1 85
BNSF Killeen Twin Creeks Dr 1 50
Up Little River-Academy |Bill Money Rd 1 80
uUp Little River-Academy [FM 436 1 80
UP Little River-Academy W Church 5t 1 80
BMNSF Molanville Jack Rabbit Flat Rd 1 90
BMSF Molanville Levy Crossing Rd 2 90
BMSF Molanville M 5th 5t 2 90
BNSF Molanville Old Nolanville Rd 3 90
BMSF Molanville Pleasant Hill Cemetery Rd 1 50
Spur Molanville EAve H 1 90
Spur Molanville FM 439 1 80
BMSF Rogers Benton Rd 2 90
BMSF Rogers Fiv 2184 3 90
BMSF Rogers FV 437 3 90
BMSF Rural Bell Co 1237 Spur 3 60
BMSF Rural Bell Co Brewster Rd 1 70
BMSF Rural Bell Co Fiv1 1237 1 60
BMNSF Rural Bell Co FV 93 1 45
BMSF Rural Bell Co Franklin Rd 1 45
BMSF Rural Bell Co Guyton Rd 1 45
BNSF Rural Bell Co Heidenheimer Rd 3 50
BMSF Rural Bell Co Highland School Rd 2 90
BMSF Rural Bell Co Knob Creek Rd 2 45
BMSF Rural Bell Co Luther Curtis Rd 1 60
BNSF Rural Bell Co Meroc Rd 2 90
BMSF Rural Bell Co Pritchard Rd 2 45
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Table 9-6: At-Grade Railroad Crossings (continued)

Railroad

Crossing Street

Number
of Tracks

Angle of
Crossing

BNSF Rural Bell Co Southerland Rd 2 60
BMNSF Rural Bell Co Tem Bel Ln 1 70
BMSF Rural Bell Co Wheat Rd 1 90
BMSF Rural Bell Co Willow Grove Rd 1 45
Spur Rural Bell Co Levy Crossing Rd 1 50
up Rural Bell Co EBig Elm Rd 1 90
up Rural Bell Co Harber Rd 1 30
up Rural Bell Co Hillyard Rd 1 90
up Rural Bell Co Landfill Rd 1 80
up Rural Bell Co Lindemann Rd 1 90
up Rural Bell Co Mills Ln 1 90
up Rural Bell Co Roberts Rd 1 90
uUp Rural Bell Co Stag Rd 1 80
BMSF Rural Lampasas Co |[FM 1715 1 90
BMSF Rural McLennan Co |Stampede Rd 1 45
BMSF Temple 49th S5t 2 60
BMSF Temple Center 5t 1 90
BMSF Temple FM 3117 2 45
BMSF Temple Industrial Blvd 2 85
BMSF Temple Industrial Blvd 1 60
BMSF Temple Industrial Blvd 1 60
BMSF Temple Kegley Rd 1 70
BMSF Temple Lucius McCelvey Dr 2 90
BMSF Temple Martin Luther King Jr Dr 2 45
BMSF Temple Moore's Mill Rd 1 70
BMSF Temple 5 25th 5t 2 70
BMSF Temple 5 Main 5t 2 70
BMSF Temple Unnamed Rd 1 70
up Temple 31st St 1 45
up Temple Berger Rd 1 80
up Temple Blackland Rd EB 1 90
up Temple Blackland Rd WE 1 90
up Temple ElveC 1 80
Up Temple E Central Ave 1 90
up Temple E Houston Ave 1 90
up Temple E Munroe Ave 1 a0
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Table 9-6: At-Grade Railroad Crossings (continued)
Number Angle of

Railroad City Crossing Street of Tracks Crossing
UP Temple |EShell Ave 1 BO
UP Temple |EYoung Ave 1 50
up Temple |FM 33 1 BO
up Temple |Hatrick Bluff Rd 1 45
Up Temple |Martin Luther King Ir Dr 2 50
up Temple |5 5th St NB 1 75
up Temple |55thS5tSB 1 75
up Temple |Taylors Valley Rd 1 45
up Temple |Unnamed Rd 1 50
up Troy Bottoms East Rd 1 90
up Troy E Austin 5t 1 45
up Troy Lely Dr 1 90
up Troy Main 5t 1 70

Future Regional Freight Network

All the truck routes identified by the KTMPO Freight Advisory Committee and load restricted bridges,
load restricted roads, and roads with geometric restrictions have been included in the future network, as
shown for the region in Figure 9-3. Insets to show better detail of projects are included as Figure 9-4 for
the western area and as Figure 9-5 for the eastern area.

The Figures show the existing 2017 streets and the proposed projects for upgrades to the freight network.
There are three instances of overlaps among categories of projects where a load restricted road is also on
an existing truck priority route or on a freight route identified by the KTMPO Freight Advisory Committee:

e Fort Hood Street from BUS 190 and Tank Destroyer Blvd in Killeen, which is an existing truck
priority route. Fort Hood Street is also SH 195.

e Loop 121 from IH 14 to IH 35 in Belton. This is not on an existing truck priority route, but is an
upgrade project proposed by the KTMPO Freight Advisory Committee.

e FM 436 from Loop 121 to US 190 south of Killeen. This is not on an existing truck priority route,
but is an upgrade project proposed by the KTMPO Freight Advisory Committee.

The key purpose of the Freight Plan is to identify future projects so that right-of-way can be planned for.
Supporting this purpose, the Plan is coded with all projects defined by KTMPO from relevant sources, as
detailed in Table 9-2 through Table 9-5. This listing has been developed as an input into the updated
KTMPO MTP for the year 2045. One of the functions of the 2045 MTP will be to prioritize the listing of
projects and to balance them against the anticipated available funding to derive funded and unfunded
project listings.
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v Figure 9-5: Future Freight Network in the Eastern Area
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Summary

General design guidance for the truck network follows the auto network; the respective Functional Classes
are designed to be complementary layers. National and TXDOT general design guidance relative to the
truck network focuses on the definition of the design vehicle, which impacts the geometrics of the road for
turning radius, lane width, vertical clearance, and horizontal clearance. These design criteria in turn affect
vehicle speeds and the safety of the road for all users.

The TxDOT Roadway Design Manual does not define firm guidelines for the selection of the design vehicle
for road design, but recognizes that various factors influence the appropriate choice. The NACTO Urban
Street Design Guide considers two vehicles: the “design vehicle,” which is a frequent user of a particular
road and which sets the minimum turning radius and other geometrics, and the “control vehicle,” which is
an infrequent user of the road, but which still must be accommodated. It recommends defining both a
design vehicle and a control vehicle for each road based on its context.

The use of different design vehicles for different road and truck Functional Classes is a concept that
emphasizes the need for planning to define road rights-of-way. The size and characteristics of heavy trucks,
fire trucks, and buses and their need for access should be considered when setting the design vehicle and
control vehicle for all streets.

Since the rail freight and the air freight modes only interact with the road network at specific points, general
design guidance on their infrastructure is not considered as a part of this Plan. However, guidance on the
development of infrastructure for designated quiet zones for at-grade rail crossings is referenced. There
are currently no designated railroad quiet zones in the KTMPO region.

Potential projects for the truck network are sourced to reflect the project evaluation criteria from the Texas
Freight Mobility Plan. Sources include routes identified by the KTMPO Freight Advisory Committee and
listings of load restricted bridges, load restricted roads, and geometric restricted roads.
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Introduction

In chapter 3, the concept of
Complete  Streets  was
introduced to describe a shift
from the traditional
transportation  engineering
practice of optimizing streets
for vehicle throughput towards a more multimodal approach that seeks to
design streets that are usable, convenient, and safe for all users.

Chapters 6, 7, 8, and 9 have built on this by describing design guidance and
potential projects for the full range of transportation modes which are
available in the KTMPO region. In those chapters, each transportation
mode has been treated separately and independently. This chapter on
Complete Streets follows up by considering how each transportation mode
can form integrated layers in a balanced regional multimodal network.
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Complete Streets treatments are intended to bring the different layers of the multimodal system into a
proper balance. This balance does not mean that every street must provide full accommodation for every
transportation mode. It does mean that that every street should be designed with an appropriate
consideration of all transportation modes to see how they can be balanced together.

The definition of appropriate users for a street
is a subjective judgement; not measurable in e e e e
terms of its current uses. While Complete existing city with constralngd rights of vyay...not all
) ) streets can do all things at one time.
Streets treatments may not be immediately
perceived as appropriate on specific streets that David Gaspers
currently have low volumes of multimodal Principal Planner
traffic, that perception is based on the use that City of Denver
has been driven by past street design where the
street is optimized for automobiles. The inverse may be true; if a street is designed with all users in mind,
then the convenience and the safety of the street will attract users. The goal is to build streets that will
attract and serve new users for all modes, rather than merely accommodating existing users.

Implementing the desired Complete Streets design may be a challenge with the available right-of-way,
funding constraints, and regulatory environment. Two general approaches are used:

The Complete Streets policy which has been adopted in Minneapolis )

is an example of an approach, where regulations aggressively call for *&\
Complete Streets treatments on every street. In this policy, top priority : '
for every street is required to be given to pedestrians first, followed by

bicycles & transit, with automobiles receiving the last priority. This GR
is a deliberate decision to upend the traditional pyramid of placing e
automobiles as the first priority.

The other approach is illustrated by the Complete Streets policy being proposed in the Blueprint Denver
Plan, which sets multimodal priorities in separate network layers. The pedestrian network is the first layer
and is set as the highest priority for all streets. Each street is then evaluated individually for the appropriate
modal priorities for the other layers of bicycling, transit, freight, and automobile. A particular street may
therefore be optimized for automobiles, with a nearby parallel street prioritized for transit and bicycles.
Conversely, another street may accommodate all modes. This approach is intended to implement a
balanced system of modal layers rather than accommodating all networks ubiquitously.

With either approach, the very specific and objective design guidelines for each mode (as described in
Chapters 4 through 9) are brought together and balanced under the
SCICAVURELCREIRICINBEIYSSIN  \very general and subjective concepts of Complete Streets (as
LSRN LR I described in this Chapter). Guidance for developing the proper
balance of modes for Complete Streets therefore relies as much on
Albert Einstein imagination and judgement as it does on engineering.

you anywhere.
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Two contexts are important when considering the balance of modes for Complete Streets: the region and
the street.

The context of the region considers variations of how Complete Streets principles can be applied with the
transect of activity density, ranging from undeveloped rural areas to the high-density and high-activity
urban cores.

The second context of Complete Streets is that of the street itself. The street may be considered as having
various zones dedicated to different modes and uses, such as the sidewalk, the curbside, parking, travel
lanes, and medians.

Complete Streets and the Context of the Region

When considering the context of the region, street types are matched to land use characteristics. This
context starts with defining a transect of land uses, ranging from undeveloped rural areas to the more
intense activity zone in the urban core. Figure 10-1 shows how activity density increases from rural areas
to urban areas in a transect of regional context. This is designed to recognize how the differences in the
regional context of density and activity affect street characteristics such as speed, capacity, and lane width.

Figure 10-1: Rural to Urban Transect in the Regional Context

7 sp,
ECy
DIs TR;‘CLT

The context of the region is employed in the approach taken by the ITE Walkable Thoroughfares Manual,
which has been adopted by TxDOT and referenced for its Context-Sensitive Solution, and by the recently
published NCHRP Report 855: An Expanded Functional Classification System for Highways and Streets.
Both publications use the regional context and the type of street to set the appropriate balance and priorities
of the street characteristics and the appropriate transportation modes accommodated.
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The NCHRP report illustrates this concept with a matrix of street functional class versus regional context,
as shown in Figure 10-2. It is based on the concept that street design cannot accommodate the best facilities
for all modes and users on every street, every time. Street design must therefore consider conceptual
priorities for all modes so that the appropriate priorities may be selected.

Figure 10-2: Matrix of Regional Context and Modal Appropriateness
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For example, on Principal Arterials, for most contexts the function of the street is to provide regional
mobility, so high vehicle speeds are appropriate. The high speeds make Principal Arterials less appropriate
for bicycles and pedestrians, and therefore they may be best accommodated with a parallel route whose
function allows for lower speeds. Conversely, in the urban core, the functions to provide access and the
greater density of sites means that speeds are lower and that pedestrians and bicycles have greater priorities.
The presence of facilities such as bicycle lanes, which may reduce automobile speeds and capacity, is seen
as appropriate in this context.

It should be noted that this approach defines the general appropriateness of the balance between
transportation modes. Safety is an additional layer of consideration. Regardless of any other design
parameters, every road should be safe for all its users. Dana Peak Park provides an example; the route for
bicyclists to access the park requires traveling on rural streets, which are shown in the matrix as conceptual
low-priority areas for bicycles. However, specific routes such as FM 2410 and Comanche Gap Rd should
consider the safety of riders with specific bicycle facilities regardless of the conceptual balance of modes.
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Complete Streets and the Context of the Street
The street cross section also provides context for Complete Streets treatments because of the different zones
of use. Figure 10-3 shows different zone uses which have typically been recognized.

-
~

e ~

\

\‘ Figure 10-3: Street Use Zones

Travel Streetscape
Lanes Zone Zone

Parking Median
Zone Zone

The Streetscape Zone is the area dedicated to pedestrians. It can be further divided into the frontage zone
along the building face, the walking zone, and the street furniture & landscaping zone. Streetscaping can
improve the sense of place of a street and create pleasant environments.

The Curb Zone provides a clear distinction between the sidewalk and the street, and is important for the
street’s function and safety. Curb bulb-outs may be provided for safety and transit loading, and illustrate
how the relationship between the zones can be malleable.

Strategies that impact the Parking Zone are often the most controversial element of Complete Streets
design. Various orientations of the parking zone in relation to other zones can be developed to protect bike
lanes. Bus turnouts and loading zones may be included with the parking zone.

The Travel Lanes Zone ranges from 9’ to 12” feet wide. This zone may include dedicated bike lanes or
bus lanes as well as general purpose automobile lanes.

Treatments in the Median Zone treatments include landscaped swales, raised and paved medians with
intermittent turn bays, and continuous turn lanes. Pedestrian treatments in the median may be added to
provide for safety islands to reduce the width of the street to be crossed.

| 10-5



KITMPs
g \ _ LLLEN '§
=71

\

Complete Streets General Design Examples
With the two approaches of either specifying full treatments for all streets or modal layers in a balanced
network, and considering both the regional and the street contexts, the general and subjective guidance for
Complete Streets design can be applied together with the very specific and objective design guidelines for
each mode. Bringing all these concepts, approaches, contexts, and guidance together can be seen to require
imagination as well as engineering.

Whatever philosophy is used for Complete Streets design, the streets should address the regional goals as
specified in the Metropolitan Transportation Plan (MTP) and in this Regional Multimodal Plan to ensure
that the results are convenient and safe for all users and contribute to the development of a balanced
regional multimodal system.

The options and artistry involved in implementing Complete Streets projects while conforming to the
specific design guidance for the component transportation modes can be illustrated with several examples.
Figure 10-4 shows two examples of treatments on a multi-lane avenue. In the example on the left side,
the outside lane is made wider to implement shared lanes. On the right side, the example shows the bicycle
lane made separate and placed between the travel lanes and the parking zone.

These types of configurations are suitable for multi-lane streets with low to moderate speeds and traffic
volumes to accommodate the shared streets strategy. The separate bicycle facilities as shown on the right
side can be justified when traffic volumes or speeds are higher and bicyclist safety becomes more of an
issue.

Either example may have a median with intermittent turn bays or a continuous center turn lane. Either
treatment may include landscaping, islands, or pedestrian refuges.

With Bicycle Zone

= FEERE T R
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R R T

10'to 14'
forshared lanes

10'to 12'
foraute lanes
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Higher functional classed facilities with significant traffic volumes and high speeds are also amenable to
Complete Streets treatments, as shown in Figure 10-5. In this example, the left side shows multiple travel
lanes and a bicycle lane against the curb. Parking is accommodated with intermittent bays located in the
curb and landscaping zone. On the right side, the example uses an intermediate median to separate the
travel lanes from the parking and curb zones. This example includes a slower-speed travel lane along with
the parking lane to provide access. This configuration separates slow-speed traffic and parking from the
hlgher speed main travel lanes, and features separate bicycle facilities in both examples.

’ \\
/

‘| Figure 10-5: Complete Streets Treatments on a High Speed Multi-Lane Boulevard

Without Side Median
Zone and With Parking/ With Side Median Zone
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Complete Streets treatments for a small urban core are shown in Figure 10-6. This kind of street is a
destination, featuring more intense density and points of access in a smaller area. Traffic speeds are lower,
but traffic volumes may be higher. Separate bicycle lanes are shown on the right, but the lower speeds in
the area may make shared lanes a viable option, as shown on the left.

The sidewalk zones may be made wider to support pedestrian volumes and activities.

\| Figure 10-6: Complete Streets Treatments on a Small Urban Main Street
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Complete Streets treatments for a suburban or rural two-lane road are shown in Figure 10-7. These street
configurations are suitable for Local Streets, Collectors, and Minor Arterials with low to moderate traffic
speeds and volumes. They may not include curbs & gutters or parking zones. In both examples, a separate
bicycle lane is shown on the outside and the sidewalk zone is separated from the travel lanes with a
generous landscaping zone.

-
e e
~

’ \\Figure 10-7: Complete Streets Treatments on a Two-Lane Road
‘ ‘
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Complete Streets As-Built Examples
While Complete Streets is still a fairly recent concept, many examples have been completed to show the
effects of the treatments. Figure 10-8 shows a built example of a road diet on East Blvd in Charlotte, NC.
The “before” configuration of a 4-lane undivided street through a residential area was under capacity and
contributed to speeding and to safety issues for pedestrians and bicyclists. While the posted speed was 35
mph, cars were frequently observed traveling up to 50 mph. After the road diet was implemented to convert
RO, Figure 10-8 Road Diet Example from Charlotte, nc  tHE Street to 2 lanes with a center turn lane, pedestrian
¥ islands, and conventional bicycle lanes on the outside, the
instances of speeding dropped measurably. Traffic data
showed that the speed traveled by 85% of vehicles (the
85" percentile speed, which is a traffic engineering
measure) dropped from 43 mph to 40 mph, but the
average travel time remained constant. These results
show that speeding dropped but that the mobility of the

corridor was not affected.
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An example on Lancaster St in Lancaster, CA shows an imaginative treatment of the median in a
commercial area. As shown in Figure 10-9, the parallel parking zone along the curb was supplemented by
angle-in parking in a landscaped median. The landscaping in the median includes pedestrian amenities at
the crosswalks.

-
e S~
S

\\ Figure 10-9: Median Treatment Example from Lancaster, CA

This example dropped the posted speed from 35 mph to 15 mph. The combination of fewer travel lanes,
the median, and the change in posted speed reduced total crashes on the street by 50%, and reduced crashes
with injuries by 86%. The corridor also saw extensive economic development with the Complete Streets
treatment, with forty-nine new businesses totaling 116,000 square feet of commercial space being added
to the 8-block long project.

The landscaped median also provides space for special events. Farmer’s Market days, holidays, and special
events take advantage of the space by restricting median parking and using the space to set up vendor’s
booths.
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Ben Franklin Parkway in Philadelphia, PA illustrates another way to configure bicycle and pedestrian

facilities with medians. Figure 10-10 is an aerial photo, showing the paved central median on a 6-lane

arterial. On both sides, a landscaped intermediate median separates flanking 2-lane streets with slower

speeds and access to adjacent sites with curbside conventional bicycle lanes. Figure 10-11 shows how the
. [ntermediate medians and the street edge both have multi-use lanes.

A

Figure 10-10: Multiple Medians Example in Philadelphia, PA
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N Figure 10-11: Multi-Use Paths in Medians in Philadelphia, PA
1
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Octavia Blvd in San Francisco, CA shows a slightly different use of intermediate medians. In this example
shown in Figure 10-12, the center median serves as a center turn bay in some locations. The intermediate
medians separate the high speed traffic focused on mobility form the flanking streets serving lower-speed
traffic focused on access. The flanking streets feature parking zones and sharrows.

“ Figure 10-12: Multiple Medians Example in San Francisco, CA
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Summary

The KTMPO regional network consists of layers of interrelated networks for the auto, bicycle, bus, truck,
and walk networks. Each of these networks has its own specific design standards specified by law or by
professional practice. The Complete Streets concept is one tool that can help develop these individual
networks into a balanced and integrated multimodal network.

Actually implementing the desired Complete Streets design may be a challenge with the available right-
of-way, funding constraints, and regulatory environment. Two general approaches are used to define a
policy: either applying Complete Streets treatments to every street, or defining layers of modal networks
and determining the appropriate mix of treatments for each street.

Complete Streets treatments also depend upon the regional and the street contexts, which define the
intensity and character of activities and where they take place on the street for each mode.

With either approach, the very specific and objective design guidelines for each mode are brought together
and balanced under the very general and subjective concepts of Complete Streets. Guidance for developing
the proper balance of modes for Complete Streets therefore relies as much on imagination and judgement
as it does on engineering.
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Chapter 11: Performance Measures

Introduction

The concept of performance-based transportation planning
is mandated by federal legislation, starting with its
introduction in the Moving Ahead for Progress in the 21%
Century (MAP-21) funding authorization in 2012, and
continuing through the Fixing America’s Surface
Transportation Act (FAST Act) in 2015. Performance-based planning is a strategic approach that uses
system data to guide decisions to progress towards goals. Defining performance measures and targets is a
key component of the process to set objectives, define measurable targets, and monitor progress.

CHAPTER HIGHLIGHTS
ested Performance

Figure 11-1 illustrates the role of performance measures in the planning process. Performance measures
are grouped with goals & objectives defining the overall strategic direction. Together, they are the method
for defining the “Where do we want to go?” portion of the planning process. The Implementation &
Evaluation box defining the “How did we do?” portion of the process also relates to performance measures
as the basis for monitoring, evaluation, and reporting progress.
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Figure 11-1: Performance-Based Planning Process

PLANNING

- -

Where do we want to go?

How are we going to get there?

What will it take?
How did we do?

The performance measures set at the national level by the Federal Highway Administration (FHWA) have
been oriented towards motorized traffic, as shown in Figure 11-2. This is entirely appropriate given their
geographic scope and the preponderance of motorized vehicles in the traffic mix.

Figure 11-2: National-Level Goals

National Goal

To achieve a significant reduction in traffic fatalities and
serious injuries on all public roads

To maintain the highway infrastructure asset system in a
state of good repair

To achieve a significant reduction in congestion on the
Mational Highway System

To improve the efficiency of the surface transportation
system

To improve the national freight network, strengthen the
ability of rural communities to access national and
international trade markets, and support regional
economic development

System Reliability

Freight Movement
and Economic
Vitality

Environmental To enhance the performance of the transportation system
Sustainability while protecting and enhancing the natural environment
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Transportation planning in the KTMPO 2045 Metropolitan Transportation Plan (MTP) will address these
performance targets and how they fit into federal requirements, the eleven Planning Factors, and regional
transportation goals. This Regional Multimodal Plan complements that process at a finer level of detail
with suggested performance measures for specific transportation modes. Following the performance-based
transportation planning process as shown in Figure 11-1 and in accordance with federal regulations for
public involvement, this Regional Multimodal Plan may only suggest performance measures for
consideration. Adopting the performance measures and setting the specific targets must be a part of the
larger planning process to ensure that they follow regional goals, are feasible and achievable, and that they
have the support of all KTMPO member jurisdictions.

Suggested Performance Measures by Transportation Mode

Using this approach, the designation of regional performance measures can be used to complement and
supplement those defined for the national and state levels. The full system can be used to help build,
monitor, and evaluate a more balanced regional transportation system.

Performance measures for the Auto Network can closely follow the
precedents set at the national and state levels. More specific
performance measures can be defined to track performance towards
integrating the auto network more closely into a balanced regional
multimodal system.

Auto Network Performance Measure: Crashes Involving All Modes
Safety is one of the primary performance measures for the automobile
network. Current performance measures include:

e Number of fatalities

e Fatality rate

e Number of serious injuries
e Serious injury rate

These performance measures treat all crashes as a single group. Additional safety-related measures are
suggested to establish performance-based planning for the auto network within a balanced multimodal
network.

This suggested performance measure would track the number of automobiles crashes with bicycles, buses,
trucks, and pedestrians. It would be a gauge of how well the balance between modes is being implemented,
which is particularly important as the use of other modes increase. This measures the safety of the balanced
multimodal system.
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Data for this performance measure would come from the Texas Crash Records Information System (CRIS)
maintained by TxDOT. The system is based on reports from police responding to crashes, and so may
contain some entry errors and omissions. It also misses the minor crashes which are not reported to police
and incidents of near misses. However, the data is maintained by the state, is readily available, and is
available for multiple years to allow comparisons to trends.

Auto Network Performance Measure: Speeding, Distracted Driving, and Driving Under the Influence
The TxDOT CRIS system reports a total of 6,753 crashes in Bell County for the year 2016. The data
indicates that speeding is a factor in 525 crashes, distracted driving contributed to 1,206 crashes, and
driving under the influence of alcohol or drugs was involved in 353 crashes. Taken together, these three
factors account for almost 31% of all crashes in the county.

A performance measure to monitor one or more of these factors can complement the more general measures
of the numbers and rates of fatalities and serious injuries caused by crashes. These suggested performance
measures would focus more on the causes of crashes than on the results. For speeding in particular, the
suggested measures would directly monitor the effects of Complete Streets treatments such as road diets,
traffic calming, and lane narrowings that are intended improve safety by reducing vehicle speeds.

Data for these performance measures could be sourced from the CRIS crash records, as noted above. This
would provide information on how these measures contribute to crashes. Alternately, data for any of the
three suggested measures could come from police reports of tickets issued. This would have the advantage
of capturing a broader base of data. However, it would require contacting the individual police departments
in the KTMPO region for each year’s data.

Auto Network Performance Measure: Mode Share

Mode shares for the journey-to-work trip as reported by the Census report that automobiles are used for
92.9% of all these trips in Bell County. Developing a more balanced regional multimodal network would
increase the share of trips that use the bicycle, bus, and walk modes. A suggested performance measure to
track the mode balance would monitor mode shares to track progress towards a more balanced network.

Journey to work data is collected by the American Community Survey (ACS) with annual updates.
However, the sample size for Bell County is small, so an accurate capture of any change in mode shares
may be difficult to obtain. Additionally, the journey to work trip is only about 30% of all daily trips, and
so the ACS data would capture only a portion of the total. Proxy data for mode shares may include counted
bus ridership and counts of bicycles and pedestrians at specific monitored sites.

Auto Network Performance Measure: Barriers, Bottlenecks, and Connectivity

Mobility and access depend on the network being configured to provide connections between origins and
destinations. The connections may be interrupted by barriers or gaps in the network which force more
circuitous routing, or bottlenecks which cause congestion. The suggested performance measure calls for
an inventory of these undesirable network features, and measures their reduction.
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The adopted KTMPO Project Selection Process has a category for scoring network connectivity. A project
is scored for either closing a physical gap (in two categories for collector or arterial or higher streets), or
for closing a gap in the number of lanes (in two categories for collector or arterial or higher streets).

While performance measures for the auto network focus on a mature
system, those suggested for the Bicycle Network are geared towards
the development of the network. Building the bicycle network as a
convenient, safe, and pleasant system is a strategy to increase bicycle
ridership.

Bicycle Network Performance Measure: Safety

The perceived lack of safety of riding in traffic is often cited as the
primary reason why people do not ride bicycles as much as they would
like. Improving the safety of the bicycle network therefore can have
a significant impact on increasing ridership.

A suggested performance measure for safety would use TXxDOT CRIS
data to track the number of reported crashes involving bicycles. The
system is based solely on reports from police responding to crashes,
and therefore does not report incidents of near misses, which bicycles are particularly vulnerable to.

Bicycle Network Performance Measure: Barriers and Connectivity

Barriers and connectivity are particularly important to active transportation modes such as bicycles.
Additionally, the barriers that are faced by bicycles are not the same as the barriers faced by automobiles
in the general street network. The parameters for this suggested performance measure therefore focus on
the connectivity of the dedicated network of conventional and protected bike lanes. A separate
performance measure is suggested to track barriers and connectivity of bicycle boulevards.

A performance measure for reducing the number of barriers in the bicycle network is suggested to be based
on an inventory of specific points and intersections impacting the full network, including shared-use streets.

Bicycle Network Performance Measure: Mileage of Bicycle Lanes

The existing bicycle network includes eighteen miles of bike lanes of all types and forty-three miles of
multi-use paths. Monitoring progress in expanding the bicycle network mileage is a suggested performance
measure. The suggested performance measure could refer to total mileage or to mileage by functional class
to distinguish the characteristics of the bicycle network.

Data for this performance measure would come from direct observation of the network.
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In developing the Functional Classification system for the Bus
Network, the primary concern was how the network addresses the
comfort and convenience of its riders. Suggested performance
measures for the bus network continue with this focus.

Operational performance measures such as passengers per mile and
cost per mile are common in the transit industry, but are not listed in
this plan. These types of measures are typically monitored by the
transit agency for operational purposes, rather than the MPO, which
plans more for capital project prioritization.

Bus Network Performance Measure: Connectivity

Connectivity for the bus network is a measure of rider convenience in
that it measures how the system connects trip origins to destinations.
Using origin-destination connectivity as a performance measure
monitors how well the transit system serves the needs of its riders.

This performance measure could be modeled by defining origins and destinations as discrete points and
evaluating how the system’s fixed routes connect them. An alternate methodology would be to build Y
mile buffers around all fixed routes and then calculating the population and employment that lie within the
buffers. This methodology could also be considered as measuring system coverage.

Bus Network Performance Measure: Comfort

Functional Classes for bus stops have been defined as stations, shelters, benches, and simple stops. A
performance measure for passenger comfort could measure the proportion of each functional class in the
total mix of stops.

Data for this performance measure would be from the inventory of facilities at stops.

Bus Network Performance Measure: On-Time Performance & Travel Time Reliability

On-time performance as a performance measure monitors how well the buses adhere to their schedules for
every stop. It is an operational measure, but it is also a planning measure because it is a proxy for the
appropriate design of the routes. If a fixed route is not properly designed, drivers will have difficulty in
meeting their schedules and time points.

On-time performance is also a proxy for the reliability of the transit system. Issues with on-time
performance can lead to issues with transfers to other routes.

Data for this performance measure would have to come from The HOP.
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Bus Network Performance Measure: Transit Asset Management and Safety Plan

Performance-based asset management is a new planning requirement mandated by the Federal Transit
Administration (FTA). This separate Transit Asset Management Plan (TAMP) is intended to be
coordinated with the regional 2045 MTP and with the Transportation Improvement Program (TIP). The
plan sets performance targets for transit revenue vehicles, non-revenue vehicles, facilities, and equipment
based on their Useful Life Benchmarks (ULB) or Transit Economic Requirements Model (TERM) scale.
The HOP is required to develop a Transit Asset Management Plan, but as it has less than 100 vehicles, a
Transit Safety Plan is not required.

The related performance measures are contained in the separate TAMP, and so are not detailed here.

The Truck Network shares its road system with the auto network.
Special considerations for trucks are roads that are restricted due to
geometric, weight, or regulatory considerations.

Truck Network Performance Measure: Load Restricted Bridges
Load restricted bridges are an issue not only in terms of safety, but also
in routing. Trucks that must avoid load restricted bridges may have to
travel more circuitous routes to go to their destinations. A suggested
performance measure is to monitor the load restricted bridges in the
region.

It should be recognized that some bridges on low volume rural roads
would typically not serve truck trips. A modification of this
performance measure can be to only inventory the load restricted
bridges that lie on designated truck routes.

Data for this performance measure would come from the TXxDOT load restricted bridge inventory. This
inventory can form the primary database, but should be verified against local inventories from KTMPO
member jurisdictions.

Truck Network Performance Measure: Barriers & Connectivity

This suggested performance measure would relate to two inventories: the designated truck high-priority
network and the designated industrial parks and other freight origins and destinations. The performance
measure would track the geometric, weight, or regulatory considerations that form barriers to trucks
connecting the two inventories.
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An alternate version of this performance measure would track designated hazardous materials routes and
the local origins and destinations that serve them. This would require information on commercial sites in
the region which are origins or destinations for hazardous materials. In order to make the measure practical,
gasoline tanker trucks, which have destinations throughout the region, would have to be excluded.

While the Walk Network is robust and nearly ubiquitous throughout
the KTMPO area, the sidewalk and trail inventories revealed gaps and
barriers. However, the review of the inventories notes several
geographic areas where the sidewalk inventory needs to be updated.
Useful performance measures to gauge progress are dependent upon
having a robust inventory of existing conditions.

Walk Network Performance Measure: Sidewalk Network
This suggested performance measure would monitor the linear feet of
the sidewalk network.

Since the sidewalk network is nearly ubiquitous, monitoring the entire
network for the region would not be useful; relatively small
improvements in the network would not be revealed in the data. To
address this, smaller geographies can be defined for measurement.
This can cover either cities, defined neighborhoods, or a subset of regional TAZs with residential or
commercial development where sidewalks are appropriate.

Another alternative for sidewalk inventory and performance measure would be to monitor sidewalks by
their functional class.

In addition to a performance measure to simply monitor the inventory of sidewalks, another possible
measure is to monitor their quality. Sidewalk attributes such as width and condition may also be
inventoried and monitored with a performance measure.

Walk Network Performance Measure: ADA Compliance

Compliance with the requirements of the Americans with Disabilities Act (ADA) may be considered as a
special performance measure. Compliance is required by law, so identifying the needs for projects and
progress towards eliminating issues is vital.

Monitoring this suggested performance measure would require inventorying the locations of all non-ADA
compliant facilities. This is a very specific and local-level task, so neither standard databases nor a review
of aerial photos would provide sufficient information. As with the suggested sidewalk inventory,
stratifying into smaller geographies is suggested so that network changes will show in the data. A
performance measure for ADA compliance may also be stratified by category, such as sidewalk ramps,
street crossings, and bus stops.
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Walk Network Performance Measure: Barriers and Connectivity

Barriers in the walk network include missing sidewalks, gaps in sidewalks, and facilities which are in poor
condition or obstructed. Streets crossing high-volume roads and limited access roads may also form
barriers. Narrowed sidewalks on bridges are also an issue with the walk network.

The desire line functional class should also be included in the inventory, as they define paths where there
is demand for a sidewalk network, but no infrastructure is in place.

Special connectivity paths may also be defined as an alternate performance measure. Connecting all the
parks and schools within a defined neighborhood is one example of such a measure. Other connectivity
paths may include sidewalk access to all bus stops, access to major employers, and access to defined
government and social services sites.

Walk Network Performance Measure: Mileage of Trails

In addition to the sidewalk system, the walk network includes multi-use trails, recreational trails, and
isolated trails within parks which do not form part of the transportation network, but are important
components of the total walk network. A suggested performance measure would monitor these types of
facilities separately.

As with most components of the walk network, actual field data is needed for the inventory. Developing
the initial inventory and maintaining it up-to-date will be a significant task, and can only be accurately
accomplished through field work.

The airport system and the rail system are special cases of transportation modes, since their networks do
not directly impact the street network and they have access only as a very few specific points. In addition,
these networks are largely privately owned and operated, so the KTMPO transportation planning process
treats them for their effects on the street network, rather than as networks themselves. Therefore, no
specific performance measures are suggested for these modes.
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Summary

Federal legislation mandates performance-based planning, and defining performance measures is an
integral part of the process. Legislation provides guidance for regional-level measures in areas such as
safety, condition, and congestion.

To complement and supplement this process, additional performance measures are suggested at the modal
level. The suggested performance measures are intended to help monitor progress towards a more balanced
multimodal system for the KTMPO region.

To be useful within the planning process, performance measures should be objective, measurable, and
feasible. To be appropriate, they should contribute to the regional vision and goals identified through the
public involvement process. For these reasons, the performance measures outlined in this chapter can only
be suggestions. Final measures and targets should be set as part of the overall planning process for the
KTMPO 2045 Metropolitan Transportation Plan.
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Introduction

Previous chapters of this plan have detailed specific physical
network projects which are candidates for analysis and prioritization
as part of the fiscally-constrained KTMPO 2045 Metropolitan
Transportation Plan (MTP). These projects all have been proposed
or reviewed by KTMPO member jurisdictions or committees, or
have been received through a public outreach process. All fit under
one or more of the funding categories defined for MTP projects.
Therefore, all these previous project may be viewed as “official”
candidate projects which are directly relevant to the KTMPO 2045
MTP.

This chapter introduces a complementary set of projects that are

“unofficial” in terms of their source, conceptual rather than specific,
and may not fall into one of the MTP funding categories. These conceptual projects therefore may not be
directly relevant to the KTMPO 2045 MTP. However, taken together with the MTP projects, these
conceptual projects can contribute to developing a balanced regional multimodal network.
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Policy Conceptual Projects

Project Py.1 The topic of safety is important in the KTMPO region and in its transportation planning.
Safety is a specified performance measure, and many of the candidate projects from previous chapters
focus on safety. This plan also defined a Functional Class system for the bicycle network that emphasized
how infrastructure can contribute to safety.

In spite of this ongoing activity, traffic safety continues to be an issue in the United States as a whole.
Figure 12-1 shows the fatality rate per
Figure 12-1: Traffic Death Rates in Ten Comparison Countries 100.000 persons for the United States

and ten peer countries, with data taken
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New Zealand [ Status Report on Road Safety.
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traffic safety can be addressed through
specific safety projects, as has been done in the past. Another approach is to implement a specific Vision
Zero Policy with the stated goal of developing infrastructure, policy, and behavioral changes to completely
eliminate traffic deaths. Incidentally, the Vision Zero concept was developed in Sweden, which is shown
with the lowest traffic death rate in Figure 12-1.

One of the core principles of Vision Zero is that road users share responsibility for traffic safety with road
designers. Educational efforts to make drivers aware of safety issues are therefore an important component.
Another core principle is that the road design should be forgiving; so that when crashes do occur, the risks
of fatalities or serious injuries are lessened.

Since its inception in 1977, Vision Zero policies have been adopted in numerous countries worldwide and
in numerous U. S. cities, with results that have been described as “outstanding”. Figure 12-2 shows the
percentage reduction in traffic deaths from 1980 to 2013. The United States is near the bottom of the chart,
but still has an impressive 36% reduction. Traffic deaths in the United States dropped from 51,100 in 1980
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to 32,700 in 2013. However, the records of other countries show how significantly traffic deaths can be
reduced with a more robust implementation of Vision Zero policies. Twenty countries showed a reduction
of 50% or more, and seven countries showed over 75%.

Figure 12-2: Reduction In Traffic Deaths 1980 - 2013
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The Federal Highway Administration (FHWA) has embraced Vision Zero as one of its policies supporting
traffic safety and the development of a safety culture. Its website at https://safety.fhwa.dot.gov/zerodeaths/
highlights FHWA’s commitment to the vision of implementing “zero deaths and serious injuries on the
nation’s highways.” Likewise, the TxXDOT Texas Strategic Highway Safety Plan 2017-2022 specifically
lists a vision of ““...a future with zero traffic fatalities and serious injuries,” and includes sample MTPs
from four Texas MPOs which have implemented Vision Zero initiatives. A Vision Zero policy is therefore
a conceptual project suggested for consideration for the KTMPO region.

Project Py.2 To emphasize safety and help define, implement, and monitor safety projects, a separate
Safety Plan is a suggested conceptual project. A separate plan is not a requirement, but has been
implemented by some MPOs. The Houston-Galveston Area Council (H-GAC, the MPO for the Houston
region) has developed a safety plan. It is featured as a link on the safety page of their website at http://h-
gac.com/transportation-safety/default.aspx. H-GAC’s safety program is guided by a Regional Safety
Council. In addition to their safety plan, they monitor progress with an annual State of Safety report, which
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includes statistics, performance measures, and graphics showing locations with the highest number of
crashes. Their safety planning shows how they have developed strategies for focus areas of impaired &
distracted driving, bicycles & pedestrians, speeding, and intersections.

Project Py.3 Speeding is not only a leading contributor to crashes, it also makes crashes more severe and
exponentially increases the risk of death for bicyclists and pedestrians struck by cars. Slow Zones are a
suggested conceptual policy to improve safety. Slow Zones are small geographic areas of local streets with
infrastructure designed to reduce vehicle speeds to 20 mph. In the implementation in London, a variety of
traffic calming measures such as curb extensions, raised crosswalks, raised intersection, chicanes,
pedestrian refuges, and mini-roundabouts were installed. Slow Zones have been implemented in 400
neighborhoods since 2009, with 880 more sites planned. The data show a 46% reduction in fatalities and
serious injuries, with a spillover effect of an 8% reduction in the areas adjacent to the Zones. Results of
the London implementation are discussed at https://nyc.streetsblog.org/2010/03/22/how-london-is-saving-
lives-with-20-mph-zones/. In New York City, the 28 Slow Zones which have been implemented have not
had the same level of positive results. Two reasons are cited for the difference: first, the London examples
used a wider variety of traffic calming measures, and second, London implemented the measures more
densely than New York City did. Overall, the more robust implementation in London had significantly
better results.

Figure 12-3: Slow Zone in London

Although Slow Zones are intended only for local streets and include measures which may cause issues with
transit buses and emergency vehicle access, they are a suggested safety conceptual project.

Project Py.4 Conventional project delivery follows the very understandable desire to “do the project right
the first time”, requiring extensive studies and a complex design process before implementation. The result
is that implementation is relatively slow, which can be an issue with a safety project when the desire is for
immediate action. A suggested conceptual policy is Tactical Urbanism, also known as Rapid
Prototyping or Iterative Development. Rather than taking the conventional approach of fully
implementing a perfect solution in a permanent construction, this approach emphasizes the speed of
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construction. It implements rapid, low-cost, temporary solutions, tests them for a limited period of time,
modifies them if needed, and then implements the permanent solution after the optimal solution is
determined. Tactical Urbanism is often used as a method for public involvement, as it readily allows for
experimental treatments to be implemented. It is also used to very rapidly implement safety projects where
the conditions are such that an immediate response is wanted.

The City of Burlington, Vermont has developed a Tactical Urbanism policy with an emphasis on
community-led development of projects. The intent of the policy is to develop short-term, low-cost projects
that can be implemented and tested, leading to longer-term permanent projects. Their guide to Tactical
Urbanism is published by their Public Works Department website at
https://www.burlingtonvt.gov/DPW/Tactical-Urbanism-and-Demonstration-Projects.

Planning Conceptual Projects

Project Pg.1 Chapter 4 of this plan defined new Functional Classification systems for the bicycle, bus,
truck, and walk networks, followed by inventories in Chapter 5. Some of these new Functional
Classifications defined new attributes for their respective networks that are not fully described in the
existing inventories. A conceptual project for planning is suggested to Update the Inventories for all
modes to capture any additional attributes which are detailed in the new systems.

Project Pg.2 The chapters also noted the need to update the sidewalk inventory to cover newly developed
areas. Based on the proposed new inventory, Inventories of Gaps and Barriers for the bicycle and the
walk networks is also a suggested conceptual project.

Figure 12-4: Gaps and Barriers in the Sidewalk Network Figure 12-4 illustrates a gap and a barrier in the sidewalk
~ network. An inventory to identify all the places and
specifics of these types of issues is an important
component of forming a plan to address them.

An inventory of gaps and barriers should be considered
in the context of the severity of the issue, safety issues,
any alternative routes, and the origin-to-destination
.. paths which are served, particularly for sidewalks
~ serving schools and activity centers. Being aware of this
| context will assist in setting priorities for addressing the
gaps and barriers.
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A GIS Analysis of Priority Demographics Areas, Social Service Destinations, and Job

Project Pg.3
Centers IS a conceptual project suggested to inform the process of evaluating walk, bike, and transit

connectivity.

Project Pg.4 The GIS analysis can be supplemented by a related Inventory of ADA Compliance to
describe paths between vital origins and destinations which have barriers for persons with disabilities. An
additional layer of detail in the Inventory of ADA Compliance would specifically describe ADA

compliance issues at bus stops and stations.

Project Pg.5 Plans for pursuing the Bicycle Friendly Community Designation is a conceptual project
that has a well-organized path. The program was developed by the League of American Bicyclists in 1995,
and currently has 450 designated communities. The designation follows a discrete chart with five
attainment levels. Information is found on the League’s website at www.bikeleague.org/community.

Figure 12-5 shows the chart of criteria and thresholds for qualification under the five levels of a Bicycle
Friendly Community, ranging from Bronze Level to Diamond Level. The five categories include three
items that are common to other implementation plans: Engineering, Enforcement, and Education.

Figure 12-5: Bicycle Friendly Community Chart
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Events Conceptual Projects

Project E.1 Of the three criteria of Engineering, Enforcement, and Education which are designated as
important for successfully implementing new projects and new modes in the region, Education to promote
awareness and change drivers’ attitudes can be seen as the most vital. Conceptual projects for various
events are therefore suggested to highlight the possibilities to Educate the public.

One of the most prominent types of events promoting multimodal 7 /
transportation is a Ciclovia. The event closes city street to motorized traffic Sl V|O
and permits only active transportation. The original Ciclovia in Bogots, 7
Colombia, is held every Sunday on 75 miles of city streets. Other Ciclovia H
YMCA OF GREATER SAN ANTONIO

events, such as in San Antonio, are held once every two years on select streets COMMUNITY EVENT =
in the downtown area.

The power of the Ciclovia event is how vividly it demonstrates the wide range of activities that can take
place in the streetscape once it is free of the danger of motorized traffic. The issue with implementing a
Ciclovia is that motorized traffic comprises about 92% of all trips in the KTMPO region. Closing even a
small portion of streets to 92% of traffic is a dramatic undertaking, which should be carefully planned.

The suggested conceptual project for holding a Ciclovia in the KTMPO region is to implement it at two
different scales. If only a small portion of streets at the core area of the Ciclovia were closed to motorized
traffic and a larger selection of streets were involved while remaining open, the event would
simultaneously be large enough to make be noticeable, but small enough to not seriously impede traffic.

The configuration of downtown Belton supports this strategy with a central courthouse square and a
surrounding series of rings on streets with relatively low traffic volumes and speeds. Figure 12-6 illustrates
the concept. To hold a Ciclovia event, the inner red ring immediately surrounding the courthouse could be
closed to motorized traffic, with all street space opened to bicycle and pedestrian traffic and an intense
variety of events. One or more of the surrounding green, yellow, and blue rings and cross streets connecting
the rings could host less intense activities, while remaining open to all traffic. The ring-and-spoke system
would also serve to orient specific activity sites on the rings. Ciclovia event signs throughout the area
would alert motorists to drive with caution.

The San Antonio Ciclovia is predominantly themed to active transportation, and so captures only a limited
interest group. A suggested conceptual project for the KTMPO region would layer wider-ranging themes
onto the event to generate interest from a broader group of people, and to integrate and publicize active
transportation modes within the greater theme.
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The Ciclovia conceptual project would use different themes each year to present the public with new events,

include a wider range of people and interests, and to keep the event fresh in the public’s mind. Possible
ring themes and approaches include:
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Class Rings — a theme with heavy involvement from
local high schools. Specific events and booths may
include sports, games, contests between schools,
marching band events, and alumni events for different
graduation years.

Culinary Rings — focusing on different cooking styles. |
The theme may include food trucks and local
restaurants.

Tree Rings — extension courses and materials on
gardening, landscaping, composting, and Xeriscaping
would bring in people who are not normally associated
with transportation. The regularly-scheduled farmer’s [ b
market could contribute to this theme. . af .
Bell Rings — local history, people, and events would be the theme. Contacts with local museums,
including the Fort Hood museums, would broaden this theme.

Birding Rings — the Texas Parks & Wildlife Department sponsors several bird watching events in
Central Texas, and these could be integrated into a theme.

Piston Rings — extending the theme of transportation would be an obvious choice, with the
Rodchopperz Car Show already a regularly scheduled calendar event. Transportation-related
events in the main ring could include basic car and bicycle mechanics’ courses, and car washes.
Driver’s education seminars could be held for specific topics such as driving in congestion, driving
in the presence of bicycles and pedestrians, safety tips, and avoiding distractions.

Planetary Rings — local high schools could contribute to this theme emphasizing STEM education
and fun events such as a scale model solar system, a physics circus, and competitive knowledge-
based events.

Der Nibelungen — Wagner’s ring cycle of operas could introduce a general musical theme, with
local bands as featured on the regularly-scheduled calendar of events. Local high schools could
also compete in a “battle of the bands”.

Lord of the Rings — a fantasy & science fiction
theme could include themed obstacle courses and
costumed races.

Book Rings — events could focus on authors, plots,
or places from literature.
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Regardless of the theme chosen for the Ciclovia, it could include core events such as a Safety City for
children as shown in Figure 12-7, an obstacle course of unsafe infrastructure and practices, demonstration
setups of bike lanes and protected intersections, scavenger hunts, contests, and other events designed to
educate people on the balanced multimodal network.

Figure 12-7: Children's Safety City

Auto Network Conceptual Projects

Project A.1 Excessively wide streets in some locations, coupled with changing demographics trends,
has sometimes resulted in roads that operate significantly under their design capacities. This presents an
issue of costly maintenance for unneeded road surface, balanced with the opportunity for re-purposing the
street right-of-way for other uses. The concept of a Road Diet takes advantage of this opportunity to “right
size” aroad. A typical Road Diet converts an underutilized 4-lane undivided road into a 2-lane road with
a center turn lane and bicycle and pedestrian facilities. The turn lane often improves traffic flow, so Level
of Service (LOS) can be better after the Road Diet. A conceptual project for Road Diet planning would
inventory streets with an existing LOS lower than a defined threshold in both the base year and forecast
year and a potential need for bicycle and pedestrian facilities. The project would then perform analyses to
determine Road Diet candidates.

Project A.2 Resiliency planning prepares for natural disasters with designated evacuation routes and
identified floodplains. An additional area of resiliency planning would Identify Critical Infrastructure
that forms choke points. A threshold level of detour mileage or time would have to be defined in order to
select infrastructure whose failure would have a significant impact on the network.

Project A.3 Complete Streets treatments, Slow Zones, and other safety and livability treatments draw
from a range of design techniques that often result in narrower travel lanes and tighter turning radii at

intersections. A conceptual project to Define a Hierarchy of Emergency Access Routes would identify
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a network for which emergency vehicle access would have priority. The planning may define preferred
and prohibited traffic calming treatments for the hierarchy of routes.

Bicycle Network Conceptual Projects

Project By.1 The bicycle Functional Classification system defined the Bicycle Boulevard as a low speed,
low volume, low stress route where bicycles would have priority over automobiles. A conceptual project
for Bicycle Boulevard Branding would follow the precedent of routes implemented in Hartford, CT. As
shown in Figure 12-8, the Hartford example brands three separate Bicycle Boulevards with colors, similar
to the way that transit routes are coded. Wayfinding and route marking signs are also color-coded to
heighten awareness of the routes.

These Bicycle Boulevards follow the recommendations to define routes on local streets within
neighborhoods where a 25 mph speed limit is practical. They are less than optimum in that the three loops
are totally separate, not connecting to each other or to other bicycle infrastructure for practical trip making.
However, the precedent of high-profile branding with reference to higher-status transit systems is practical
for raising awareness and identity of the Bicycle Boulevards. This is an important consideration for
introducing a new Functional Class to the KTMPO region.

Figure 12-8: Bicycle Boulevards in Hartford, CT

West Hartford

Project By.2 The city of Seville, Spain increased its bicycle ridership to eleven times its previous levels
in just a few years by a Lightening Implementation of Protected Bike Lanes. It is referenced as proof
that any city can boost ridership significantly by building connected, safe bicycle infrastructure. The core
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of the implementation in Seville is that the infrastructure was built robustly and rapidly throughout the city.
The implementation constructed forty miles of protected bike lanes in one year, with another forty-six
miles added over the next six years. The bicycle mode share rose from 0.5% of all trips to 6% almost
overnight, or from 6,000 daily trips to over 70,000. An study of Seville’s new bike lanes found a direct
correlation between the mileage of protected bike lanes and total ridership. Conversely, the connectivity
of the protected bike lanes in a comprehensive system was found to be directly correlated to safety.

Following this successful precedent, a conceptual project would be to identify priority routes, right-of-way,
and design elements for a full-fledged protected bike lane network for Lightening Implementation on a
robust scale.

Project By.3 Even the most extensive public transit system fall shorts of providing door-to-door
connectivity that covers the complex transportation needs of its riders. This first-mile, last-mile issue has
been partially addressed in the KTMPO region. This concept may be extended further with a Dockless
Bike Share System, similar to that already implemented on a limited scale on the Temple College Campus.

One recent option introduced in the industry is integrated fare cards with common payment for transit and
bike share. This option eases the process of registering for the bike share system as well as the daily use
of both systems.

Project By.4 Another conceptual project for bike share is to Identify First-Mile, Last-Mile
Opportunities. Integrating bicycles with the transit system is largely complete with bike racks on all The
HOP’s buses, but the locations for shared ride stations and corrals needs to be determined. An analysis of
the ultimate trip origins and destinations of transit riders will help in that placement. It can also provide
insight on whether a docked or a dockless ride share system is most appropriate for a given area.

Project By.5 Parking for dockless bike share systems is a major concern. A new option couples the bikes’
GPS with a Radio Frequency Identification (RFID) to define set areas for bike parking. Users simply scan
the parking QR code in defined areas, as shown in Figure 12-9 for a Bike Corral in Washington DC.

Figure 12-9: Bike Corral in Washington DC
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Project By.6 The undeniable maintenance and clutter issues associated with the systems have been
addressed in several areas with the conceptual project of Dockless Bike Share Fees, which are often
supported by the bike share providers. The City of Seattle collects a $250,000 annual fee from each
provider, while other systems such as Dallas charge per bike. The electric scooter company Bird has
offered to pay $1 per scooter per day to fund dedicated bike lanes.

Project By.7 A conceptual project to Identify Locations for Protected Intersections would serve to
help prioritize the locations where this important new infrastructure type can be introduced into the
KTMPO region. Locations may be evaluated based on forecast ridership, safety need, and available right-
of-way. In the Oakland, CA example illustrated in Figure 12-10, the treatment includes curb bulb-outs,
protected bike lanes, pedestrian refuges, and permanent bollards.

Figure 12-10: Protected Intersection in Oakland, CA

An interesting aspect of the Oakland implementation is that they are constructing their protected
intersections before their protected bike lanes. Crash data show that intersections are more dangerous for
bicyclists than travel along the streets, so they see the safety treatments of the intersections first as more
effective.

Project By.8 Themed Bike Rides are a conceptual project suggested to increase ridership with fun events
and to promote awareness of bicycling by aggregating a larger and more visible group of riders. They may
include intense races or training runs for the advanced and serious rider, or fun events for the more general
rider.
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Examples of Themed Bike Rides include the 15-
mile tour of taco restaurants held in Chicago and
the annual Bike Houston Moonlight Ramble.
The Moonlight Ramble is held on the Saturday
before Halloween and features costumes, music,
and prizes. It has a 10-mile route and a 20-mile
option, with rest stops along both routes that
distribute water and snacks.

BIKE. EAT. REPEAT.

Join us for a social-paced
~15 mile ride to locally-owned
taco joints on the NW side.

Meet @ 9am
Ride Starts 9:30am

Jefferson Park Field House
4822 N. Long

Project By.9 Additional conceptual projects
for bicycles are Previous Bicycle Network Projects which were included in the previous Regional
Thoroughfare and Pedestrian/Bicycle Plan, but which were not re-submitted in the latest call for projects
or noted in other public outreach or city sources. While these projects are therefore “unofficial”, they
contain valuable information and demonstrate the desire for projects in specific locations. There projects
are listed in Appendix A as conceptual projects.

Bus Network Conceptual Projects

Project Bu.1 The HOP has proportionally more stops with shelters than is typical, providing for passenger
comfort and establishing the system’s presence. This can be augmented with a conceptual project to
Develop Bus Shelters with enhanced treatments. Corporate sponsors could be given the opportunity to
customize their stops, and community groups could decorate stops and add their own amenities such as
landscaping, bulletin boards, or lending libraries.

Project Bu.2 The transit system in Nashville, TN uses numbers and colors to identify their routes. A
proposal for a conceptual project for that system has been to Name Transit Routes reflecting local features
or history. Nashville proposed route names that are related to country music stars; KTMPO could name
routes after local figures such as Captain Waskow, historic routes such as the M-K-T line, or local
references such as the 1% Cavalry route.

Truck Network Conceptual Projects

Project T.1 A suggested conceptual project to expand an inventory for a transportation mode is a Truck
Barrier Inventory. This is to identify areas where trucks are not legally excluded, but where local
conditions such as rough roads, narrow clearances, and lines of sight make truck operations troublesome.

Project T.2 An Inventory of Hazardous Materials Origins and Destinations is a suggested

conceptual project that would provide information to plan for truck operations and possible Hazmat Route
designations.
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Project T.3 A conceptual project for an Inventory of Truck Parking Areas would locate higher-
volume truck locations that are independent of employment-based freight origins and destinations.
Identifying these sites would help for planning street projects to accommodate trucks.

Project T.4 The regional truck network is generally identified by higher-Functional Class streets and
local industrial parks. A conceptual project for a Definition of the Regional Truck Network would refine
the truck network with more precise evaluations of truck movements based on actual truck counts. This
project may identify truck movements and needs which have been overlooked.

Walk Network Conceptual Projects

Project W.1 To be practical, the walk network is dependent on direct routings. A suggested conceptual
project to Verify Efficient Paths for the walk network would be to develop a general street connectivity
policy, which could be based on a walkability index. Several indices are in popular use, such as the one
developed by the Environmental Protection Agency at https://catalog.data.gov/dataset/walkability-index.
A walkability program for KTMPO may identify areas with connectivity issues at the scale of the walk
network, and identify priority locations for alleys and cut-throughs.

Project W.2 Many of the sidewalks in the KTMPO region are three to four feet wide. This is perfectly
adequate for the occasional person walking a short distance, but is less fit for longer walks, for shared use
with more people, for multi-use paths, or for a pleasant walking experience. It may also be inadequate for
downtown areas where more intense activity make a wider sidewalk necessary. A conceptual project would
review the sidewalk inventory with all its attributes, and determine the appropriate Design of the Sidewalk
in specific locations. Sidewalk design may reference the area type in the transect from rural to urban core
areas, the expected levels of activity, and the origins and destinations which are served. Design may
include attributes of width, landscaping, shade, street furniture, lighting, and pavement.

Project W.3 Artistic designs on the pavement can be considered as part of this conceptual project for

sidewalk design. Figure 12-11 shows a sidewalk in Montreal, Canada. The simple painted decorations
and maze attract activity to the sidewalk.
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Figure 12-12 shows a sidewalk in Eindhoven, the Netherlands, which was inspired by Van Gogh’s painting
Starry Night. The half-mile long installation is powered by LED lights, but other similar installations use
treated luminescent pebbles that glow in the dark. As with the painted sidewalk, this type of installation
heightens awareness, increases livability, and promotes activity.

Figure 12-12: Glow-in-the-Dark Sidewalk
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Project W.4 Prioritization of the walk network is an important issue. A conceptual project to Connect
Parks and Schools with low stress, pleasant, and barrier-free paths that avoid circuitous routes would
define a high priority network for planning.

Project W.5 Additional conceptual projects to stimulate activity include Pocket Parks in the place of
one or two parking spaces. As shown in Figure 12-13, Pocket Parks repurpose one or two parking spaces
on the edge of the street to extend the sidewalk and create small livable spaces. The concept is both an
item of infrastructure and an event; there is an annual Park(ing) Day event held in cities throughout the
nation to promote Pocket Parks by constructing temporary installations. The event is promoted by the
American Society of Landscape Architects (ASLA). Information on the ASLA website at
https://www.asla.org/contentdetail.aspx?id=46872 includes background, information on insurance and
licensing, and an implementation manual.

Figure 12-13: Pocket Parks
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Project W.6 Walkability increases when people have some pleasant path and destination where they
would actually want to walk. A conceptual project to increase walkability would Discover Hidden Places
in the KTMPO region that could be developed and publicized for walkability. Figure 12-14 shows a
Hidden Place at Buffalo Bayou in Houston. The area was previously described as a “trash-soaked eyesore
under a near-impossible mess of freeways”, but the potential of the Hidden Place was recognized. The
Buffalo Bayou Promenade was developed as a path 1.2 miles long in twenty-three acres of park. It now
connects the Buffalo Bayou Park to the downtown and the Theater District with a pleasant and walkable
multi-use path. The development received the 2009 Professional Award of Excellence from the American
Society of Landscape Architects.

Figure 12-14: Buffalo Bayou Hidden Place

Other potential Hidden Places which can be developed into walkable paths or destinations include historic
structures, significant trees, and short alleyways connecting activity centers.

Rail System Conceptual Projects

Project R.1 The Federal Railroad Administration (FRA) promotes safety at all at-grade railroad
crossings through their regulations requiring trains to sound their horns at least fifteen seconds before the
crossing. Recognizing that this may be an annoyance in some residential areas, there is a provision for
establishing Rail Quiet Zones. Designation requires the use of the FRA Quiet Zone Calculator, which
calculates the risk of the crossing and the Supplemental Safety Measures (SSMs) which mitigate the risk.
Development and designation of Rail Quiet Zones are overseen by FRA and monitored by the TXxDOT Rail
Division.
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Supplemental Safety Measures for a Rail Quiet Zone most
often include four-quadrant gates which block both sides of the
road in both directions. Median barriers may also be
implemented to help prevent cars from going around the gates.

Summary

The specific physical network projects which are candidates for analysis and prioritization as part of the
fiscally-constrained KTMPO 2045 Metropolitan Transportation Plan (MTP), which are listed for the
various transportation modes in Chapters 6 through 9, are complemented by the conceptual projects listed
in this Chapter. These projects are “unofficial” in terms of their source, conceptual rather than specific,
and may not fall into one of the MTP funding categories. These conceptual projects therefore may not be
directly relevant to the KTMPO 2045 MTP. However, taken together with the MTP projects, these
conceptual projects can contribute to developing a balanced regional multimodal network.
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CHAPTER HIGHLIGHTS\

e The Transportation
Planning Process
Auto Network
Bicycle Network
Bus Network

Introduction

Historically, the dominant mode of travel in the Killeen-Temple
Metropolitan Planning Organization (KTMPO) region 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 integrated multimodal transportation system.

The vehicle for accomplishing the transportation planning task is this Regional Multimodal Plan. The
change in names from the previous Regional Thoroughfare Plan to this Regional Multimodal Plan reflects
the greater emphasis that this update places on planning for all transportation modes.
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The integrated multimodal transportation system can be considered
as a series of layered networks with some links shared among
transportation modes, some links exclusive to one 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.

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.

The Transportation Planning Process

The regional multimodal transportation system operates within the context of regional goals, regional
demographics, regional plans, and the travel demand model setup and definitions. The intensities and
patterns of existing demographics and projected growth show that the road infrastructure is generally well
patterned to serve transportation demand. 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
this Regional Multimodal Plan.

The task of updating the previous Regional Thoroughfare Plan into this Regional Multimodal Plan is to
extend a robust regional automobile-oriented planning process to include planning for all transportation
modes. This extension and update must also include the consideration of new planning concepts. The
Complete Streets, Vision Zero, and Context-Sensitive Solutions movements contribute to planning for an
integrated multimodal system with a compatible focus on supporting and protecting all transportation
modes and users. Consideration of these new concepts is a e ——
valuable addition to the traditional concept of typical street cross predict the future: it is to
sections which have historically been used. enable it.
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The Auto Network

The auto network is the base layer for the Thoroughfare Plan, with
Functional Classes defined as providing a balance of access and
mobility.

The Functional Classes for the auto network are:

e Controlled Access

e Major Arterial

e Minor Arterial

e Collector

e Frontage Roads & Ramps
e Local Streets

Facility Types distinguish between different features that can be
applied to any Functional Class street. The traditional auto network Facility Types are divided, undivided,
and continuous center turn lane. This plan has extended the list of Facility Types to include Complete
Streets and Green Streets as well.

The inventory of current conditions for the auto network reviewed the existing GIS files, previous
Transportation Improvement Program (TIP) documents, and aerial photos to update the network to the
year 2017. The network inventory is robust and aligns with the Functional Class system.

Design guidance for typical street cross sections have been provided for the auto network. The guidance
is generalized to recognize that the implemented Functional Class and cross section for each project must
consider the specific context of the project. Street cross sections provided in the Thoroughfare Plan are
meant as guidance for typical conditions, and should be refined as needed for each specific project.

Table 13-1 summarizes the recommendations for right-of-way (ROW) considerations by street Functional
Class.

Table 13-1: Summary of ROW Recommendations by Functional Class

Functional Class Minimum ROW Preferred ROW Lane Width Pavement Width Median Outside Buffer
Inside shoulder minimum 4'

Minimum 36' rural Outside shoulder minimum 10"
Controlled Access  |250' Varies, up to 500" Minimum 12" |Varies Minimum 10' urban Varies Vertical clearance minimum 14'
Major Arterial 130' 160" Preferred 12'  |82'to 106" Preferred 18" 15' ROW may be greater with parking,
Minor Arterial 80 120' Preferred 12' |47'to 75 Center Turn Lane 14' |10/ bicycle and pedestrian facilities,
Collector 60" 80' Minimum 11" [31'to 57 Center Turn Lane 14" |5' bus stops, and intersection
Local 44' 50' Minimum 10.5' |23"to 29" None 3" treatments
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The Thoroughfare Plan for the auto network includes:

e 22 projects from the KTMPO GIS layer of projects
e 24 funded projects from the 2040 MTP
e 28 unfunded projects from the 2040 MTP

Conceptual projects for the auto network include the ideas of inventorying candidates for road diets,
identifying critical chokepoints in the network, and defining a hierarchy of access routes for emergency
services.

To assist in project evaluation and planning, new performance measures were suggested to help balance
the auto network within the integrated multimodal system. Suggested measures included evaluations of
speeding, distracted driving, and driving under the influence (DUI) from crash data, measures of mode
share from Census data, and inventories of network barriers, bottlenecks, and connectivity.

The Bicycle Network

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 the bicycle network Functional
Classification system can be seen primarily as addressing safety,
which in turn directly affects convenience and building ridership
volumes. Each of the bicycle Functional Classes therefore has
multiple roles in developing a balanced regional multimodal network.

The Functional Classes for the bicycle network are:

e Protected Bike Lane

e Cycle Track

e Conventional Bike Lane

e Bicycle Boulevard

e Shared Road

e Off-Street Multi-Use Trail

The Facility Types applied to the bicycle network vary among the Functional Classes. They relate to the
facilities’ design, surface, and levels of protection.

The inventory of current conditions for the bicycle network reviewed the existing GIS files, previous
Transportation Improvement Program (TIP) documents, and aerial photos to update the network. Not all
the Functional Classes which were defined for the bicycle network are present in the 2017 inventory, but
the inventory aligns with the Functional Class system.

Design guidance for the bicycle network included treatments for bicycle lanes, and was extended to discuss
the design of intersections, curbsides, parking, and pavement color.
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Projects for the bicycle network were sourced from the 2040 MTP and through public input through the
KTMPO website. Since many projects are for multi-use trails which serve both the bicycle and the walk
network, their projects were presented together. The combined list of projects includes 25 funded and 33
unfunded projects from the 2040 MTP and 52 suggested by the public.

Nine conceptual projects for the bicycle network included ideas for expanding the coverage and safety of
the network and its connections to the transit mode. A separate listing of conceptual bicycle and pedestrian
projects from the 2040 MTP is presented in Appendix A.

Suggested performance measures for the bicycle network included measures of safety, barriers and
connectivity, and mileage of the bicycle network by Functional Class.

The Bus Network

The concept of Functional Classification for the bus network relates
to the transit system infrastructure of bus stops. A consideration of
passenger comfort and amenities is the primary driver in the definition
of bus stop Functional Class.

The Functional Classes for the bus network are:

e Station

e Shelter

e Bench

e Basic Bus Stop

Facility Types for the bus network distinguish stops based on their
relation with the street. ADA compliance is also established as a
separate Facility Type that layers onto all other considerations.

The bus network inventory of current conditions was based on a GIS file of bus stops provided by The
HOP and reconciled through field work. The inventory was updated for the recent route changes.

Design guidance for the bus network referenced the configuration of bus stops for ADA compliance and
the placement of stops with relation to the street. Guidance for other group transportation modes
recognized that they are controlled by the private sector, but stipulated the ADA compliance standards that
is required of for all spaces serving the public.

Only three projects for group transportation were noted: one as a funded project from the 2040 MTP to
purchase new buses, and two from the Aviation Capital Improvement Program for the Draughon-Miller
Central Texas Regional Airport. Conceptual projects for high speed rail service and improvements to
AMTRAK service were noted, but these are in the early planning stages and were therefore not listed.
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Conceptual projects for the bus network were to develop bus shelters with enhanced treatments, and to
improve the branding of transit routes.

Suggested performance measures for the bus network included measures of connectivity, comfort as rated
by the presence of amenities at stops, on-time performance and reliability, and a measure of the
completeness of the required Transit Asset Management Plan.

The Truck Network

i The definition of Functional Classes for the truck network is
intended to inform the street design process of the needs and impacts
of trucks. This Functional Classification system is a tool to define a
hierarchy of street facilities as used by trucks.

The Functional Classes for the bus network are:

e Truck Priority

e Truck Restricted

e Truck Hazardous Materials
e Truck Prohibited

The truck network inventory of current conditions was based on available GIS files and on designations of
routes from planning sources such as the National Highway System (NHS) and the Texas Highway Freight
Network. TxDOT designations such as the listings of load-restricted routes and load-restricted bridges
were also referenced.

Design guidelines for the truck network are treated by referencing the concept of the “design vehicle.”
Larger vehicles such as trucks, emergency response vehicles, and buses have specific needs which must be
addressed in road design; particularly turning radius, lane width, vertical clearance, and horizontal
clearance. Design guidance for the truck network is therefore similar to the auto network.

Truck network projects were derived from a variety of sources, including routes defined by the Freight
Advisory Committee, inventories of routes with restrictions, and at-grade railroad crossings. Projects
include:

e 9 routes identified by the Freight Advisory Committee
e 11 load-restricted bridges

e 34 |oad-restricted roads

e 4 roads with geometric restrictions

e 109 at-grade railroad crossings
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Three conceptual projects were suggested for the truck network: inventorying hazardous materials origins
and destinations, inventorying truck parking, and defining a more robust regional truck network.

Suggested performance measures for the truck network included evaluations of load restricted bridges and
network barriers and connectivity. A conceptual project for railroad quiet zones was also included.

The Walk Network

The Functional Classes defined for the walk network set a hierarchy
of facilities which can be implemented as appropriate when the walk
network interacts with the other modal networks. This is considered
in many contexts, supporting the primary purpose of promoting
safety.

The Functional Classes for the walk network are:

e Off-Street Multi-Use Trail

e Sidewalk
e Desire Lines
e Crosswalk

Functional Classes for the walk network cover a wide range of
infrastructure, so their associated Facility Types vary considerably.

The review of the inventories for the walk network revealed several topics and geographic area which need
updates.

The definition of new Functional Classes for the walk network has established the need for new inventories
in the topics of Desire Lines and Crosswalks. Additional attributes also need to be inventoried for some
Functional Classes, including pavement width, surface, and ADA Compliance. To support the inventories,
a more precise definition of the distinction between on-street multi-use trails and sidewalks is needed.

Geographically, there are new developments and older residential areas in Copperas Cove, south of Killeen
and Harker Heights, north of Belton, Temple, and Troy where the sidewalk inventory is incomplete and
needs to be extended.

Design guidance for the walk network generally reference the need for the provision of pedestrian facilities
rather than their design. In general, design guidance for the pedestrian network relates to the sidewalk
Functional Classes and ADA compliance.

Projects for the walk network were sourced from the 2040 MTP and through public input through the
KTMPO website. Since many projects are for multi-use trails which serve both the bicycle and the walk
network, their projects were presented together. The combined list of projects includes twenty-five funded
and thirty-three unfunded projects from the 2040 MTP and fifty-two suggested by the public. A separate
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listing of conceptual bicycle and pedestrian projects is presented in Appendix A, and is not included in this
count.

Six conceptual projects were suggested for the walk network, focusing on the efficiency and design of
paths, connectivity, and the provision of livable spaces such as pocket parks and hidden places.

Suggested performance measures for the walk network included measures of the sidewalk network, ADA
compliance, barriers and connectivity, and the mileage of trails.

Complete Streets

e The KTMPO regional network consists of layers of interrelated
networks for the auto, bicycle, bus, truck, and walk networks. Each
of these networks has its own specific design standards specified by
law or by professional practice. The Complete Streets concept is one
tool that can help develop these individual networks into a balanced
and integrated multimodal network. Complete Streets treatments are
intended to bring the different layers of the multimodal system into a
proper balance. This balance does not mean that every street must
provide full accommodation for every transportation mode. It does
mean that that every street should be designed with an appropriate
consideration of all transportation modes to see how they can be
balanced together.

...we could lay out an ideal street type, but in an
existing city with constrained rights of way...not all

Implementing the desired Complete Streets

design may be a challenge within the available streets can do all things at one time.

right-of-way, funding constraints, and regulatory

environment. David Gaspers
Principal Planner

Complete Streets treatments and the balance of City of Denver

all the individual modes in the integrated
multimodal network depends upon the regional and the street contexts, which define the intensity and
character of activities and where they take place on the street for each mode.

Recognizing the contexts, the very specific and objective design guidelines for each mode are brought
together and balanced under the very general and subjective concepts of Complete Streets. Guidance for
developing the proper balance of modes for Complete Streets therefore relies as much on imagination and
judgement as it does on engineering.

To support the planning of implementation of Complete Streets and bring the integrated multimodal
network into a better balance, several conceptual projects were defined in the categories of policy, planning,
and events. Conceptual projects include suggestions to adopt Vision Zero policies, safety strategies, rapid
implementation of projects, updated inventories for transportation modes, and pursuing designations as
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Bicycle Friendly Communities. A conceptual project for an annual Ciclovia was suggested as an education
event to promote awareness of the balanced multimodal system and change drivers’ attitudes towards other
transportation modes.

Summary

The traditional transportation process and previous Regional Thoroughfare Plan supported a street network
that is robust, well distributed, and well suited to serve the automobiles that serve over 92% of all trips in
the region. However, a new vision for the region as expressed in the 2040 Metropolitan Transportation
Plan (MTP) established the goal to preserve and enhance the KTMPO area by developing a fully-
integrated, multi-modal transportation system focusing on moving people and freight.
Accomplishing this vision calls for a shift in the way transportation planning is carried out in the region.

This Regional Multimodal Plan builds on the new vision to depart from the If you always do
traditional automobile-oriented planning and pursue the development of a EEGETRIIREWNEVEReIL
more balanced and integrated multimodal transportation system. The approach you’ll always get
used in this Plan developed several new approaches to support the process: what you always got.

e The transportation network was defined as several interrelated and interactive layers, with
individual auto, bicycle, bus, truck, and walk networks. Transportation modes for passenger air
and rail were also considered, but they interact with the regional network as discrete points rather
than as networks, so planning for those modes was approached slightly differently.

e The existing Functional Class and Facility Type system as defined for the auto network was
extended to cover all transportation networks. This approach supported more precision in modal
inventories of current conditions and network issues.

e Projects for network improvements were compiled from various official and unofficial sources to
develop potential future networks for planning. These lists of projects are not fiscally constrained
or prioritized, and so form an input into the 2045 KTMPO MTP.

e Planning and projects are stimulated with conceptual projects suggested in the categories of policy,
planning, and events, and for each transportation modal network. These projects are conceptual
rather than specific, and may not fall into one of the MTP funding categories, and they therefore
may not be directly relevant to the KTMPO 2045 MTP. However, taken together with the MTP
projects, these conceptual projects can contribute to developing a balanced regional multimodal
network.
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Pedestrian Projects

The previous 2011 Killeen-Temple MPO Regional Thoroughfare and Pedestrian/Bicycle Plan presented a
list of projects that were not all carried through into the 2040 Metropolitan Transportation Plan. Further,
these projects were not carried forward into the KTMPO inventories and GIS files, and were not re-
submitted. These projects may therefore be considered as “unofficial” or “conceptual”, even though they
have been documented in the previous plan. However, they have been vetted by that planning process, and
therefore represent real needs and potential solutions for the bicycle and pedestrian networks. These
projects are therefore presented for reference.

The projects are shown for the region in Figure A-1. Figure A-2 through Figure A-6 are insets to show
more detail for Copperas Cove, Killeen, Harker Heights, Belton — Salado, and Temple.

Each project is listed in Table A-1 through Table A-15, with separate tables for the major jurisdictions in
the KTMPO region as follows:

KTMPO REGIONAL MULTIMODAL PLAN | A-1
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Table A-1 covers the City of Belton, with 70 projects

Table A-2 covers the City of Copperas Cove, with 44 projects
Table A-3 covers the City of Harker Heights, with 27 projects
Table A-4 covers the City of Kempner, with 3 projects

Table A-5 covers the City of Killeen, with 102 projects

Table A-6 covers the City of Little River / Academy, with 2 projects
Table A-7 covers the City of Morgan’s Point Resort, with 2 projects
Table A-8 covers the City of Nolanville, with 6 projects

Table A-9 covers the City of Temple, with 147 projects

Table A-10 covers the Village of Salado, with 7 projects

Table A-11 covers Bell County, with 60 projects

Table A-12 covers Coryell County, with 13 projects

Table A-13 covers Lampasas County, with 17 projects

Table A-14 covers the Army Corps of Engineers, with 2 projects
Table A-15 covers Fort Hood, with 20 projects
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Figure A-1: 2011 Reference Bicycle and Pedestrian Projects
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Figure A-2: 2011 Reference Bicycle and Pedestrian Projects Copperas Cove Inset
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Figure A-3: 2011 Reference Bicycle and Pedestrian Projects Killeen Inset
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Figure A-5: 2011 Reference Bicycle and Pedestrian Projects Belton — Salado Inset
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Figure A-6: 2011 Reference Bicycle and Pedestrian Projects Temple Inset

0. 1 2 Miles ", Legend - Regional Bicycle and Pedestrian Facilities Plan
- . | Facilities Points of Interest
N ———— Proposed On-Street Bike Route [ Hospitar
A %? —e. PrOPOSED On-Street Bike/Shouldes Lane . Schoot
—— Proposed Side Path Adjacentto Seet || pak
| = Proposed Of-Street Trail

s " IKTMPO Boundary

A-8 | KTMPO REGIONAL MULTIMODAL PLAN



KTMPs

KILLEEN-TEMPLE

Table A-1: 2011 Reference Projects for the City of Belton

City of Belton
Lemgth |  Gost
Higivway (  (mi} 1]
Should Add sigrs and - it fimit i T
7.20 CUKE | markings forchoulder | On US190WEFR o westam city limit easterly lane ane-vzy madvay | Yes 563 $275 200)
_ahz nes hain Street with shouldess
Include shoulder lane _ .
720 | Shouker i ftwre madway | OnH3553FR From US1S0 WEMzin Strodhedy | 5 e cneay madway | Mo Ves 152 &
_ahz P — fo northem ity imits
Shoulder Add shoulders, signs, - From weestem city limit esstedy to 2 |are roadway with narmow - -
ant | oo ard markings On FM 2440 ey i Mo Yes 0.54 $127,500
327 ?:::l:la' g:idd ;-.':auﬂ.';tle:sl =igns, % FrI241 0/ 5mmons I:.:EHFELE-MG riarthedy to LIS 190 2 lane roaduiay Mo Yes 047 342500
Shoulder BAdd shoulders, signs _ From Simmons Rd eastedy fo [H 33
93 | [one and markings % | ousisoEEFR s ! 2 lane one-wsy roadway | Mo Yes 407 | $1,292500
. . From IH 33 58 Sewice Rd eastedy
gaq | Shoulder ”’dg"‘”ﬂ;":'“- S5 | o FM 435 and southedy to Loop 121 2 Skady | 4 lane radusy Yer | ves 0.99 £247.500
Lol ard mamrangs r
- Shoukder Add shoulders, signs, From Loop 121 at Shady Le -
I i s On FM 435 cacterh by eastom iy i 4 lane roadway do Yas 0.21 $52 500
M3 S:fﬂj'”a' gf'; ;:‘E”H;EET' 5| onEMas :_I.'“'“I.T',‘T"“m Dr eastedy o 4 lane radway o Yas 115 $287 500
29 5:":;'”” z’f'; r’;:‘a”ﬂ;fgf' S5 | OnEMMI0LakeRE | From FMIZTY eastedyto Main St | 5 lame raduay Yez Yas 1.56 £465,000
) ) From proposed el &t Belion
5240 | Teail *"“”;E”:‘““E"““' Morg Nolsr Cresk | western city limit soufherly fo Creeksids land ves | Mo 257 $346,000
Hse sxisting tral in Licns/Hamis Fark
) ) From existing trail in Confedzerste
5242 | Trail ﬂf:;ﬂ”:‘“““““' Morg Nolsn Cresk | Park sasterly to propossd trail souh | Creiside land ves | Mo 110 £330,000
of FME3
) ) From proposed brail south of FIMB3
5243 | Tesil *”“”;E”:‘““E"““' Mo Nolsn Cresk | essterly o proposed brail slong Crecksids land No o 233 $590,000
MsE Leon Rlivar
. . Firorn city limit west of Elm Geowe
5846 | Tesil ”’d”t‘E“:‘“‘jE"““' Mlorg Lampasas River | Rd westedy o existing irail szst of | Riverside land Mo Mo 381 $1.443,000
o Chalk Fidge Falis Park
_ . From weestam city limit to proposed
73 | Shoulder ”’dg"‘”ﬂ;":'“- S5, | (e Spata R irail alorg proposed mad westof | 2 lane readusy Mo Mo 0.28 $70,000
Lane and markings \Whast 3d
. Hdd 106t vad e mudf- Fromn proposed tral west of YWheat
a7 Tl use brail Blang Sparts Fd Rd easiedy fo Loog 129 2 |are roadwisy ‘fa= Ho 1.20 $350,000
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Table A-1: 2011 Reference Projects for the City of Belton (continued)

City of Belton

Exdsfing Condifion

Shoulder Bdd shoulders, signs, n - From weeshem city limit west of 2 lane ome-wiay roadway -
83| Lane ard markings OnUSHS0ERFR | oy 4i) sasterly o FMZHD with shoulders No Yes 0E0 | £130,000
= Shoulder Bdd shoulders, signs, i From FM2H0 southedy o
783 | ane and markings On Simmons Rd - il in Stllcuss Park 2 lahe rmadwsy Mo Mo 172 $470,000
Add sigrs and - e .
302 | Bkelane | maskingsforbicycle | On FMEZed Ave rom westem city limit eastedty b | 2 lane roaduay wilh Yez | Yes 147 $45,300
lanes Wain St shoulders
- . 3 lanzs roadway to the
303 | GikeRowe | Addbikerutesges | On 2ed Aue o Mair Steastedy to M35 58 | o ¢ Fonslops, Zlames | Yes | Mo 073 $5,000
io the east
Includz shoulder lane _ Lo
214 5:':'”&" with fubure roadway | On H 35 NE FR ﬁmmﬂmg 1"f 2 lane roadusy Mo Yes 5.3 80
- improvement
Includz shoulder lane -
g15 | Showkder | i future adway | On H3SHEFR From Loop 121 nonthedy fo rodem | o o roadvay Yas | Yes 266 80
LENE improverment caty limi st Leon River
Includs shouldsr lane _ Lo
gra | Shoukder | ftureradway | OnH35SEFR rrom scuthem city limit north af | o oy Mo Yes 5.3 80
_ane emomrenent =M2434 noethery 1o Loog 121
Includz shoulder lane _
gzg | Showkder | o ftwre oadway | OnH 3552 FR ,ﬂ';.'“m'-”m 121 ortherly o US 180 | 5 e wadway Yes | Yes 1.2 $0
~ane improvement
825 | BkeRowe | Addbikerwtesigns | On SH31TMdain St :.,'”“m"'g SHOWE FRnodhar | 4 jone madway Yes Yes 260 $15,000
Add siges and - .
- . . —— From FI3S rorthedy fo nodhem 2 lahe roadway with - - 1
37 | Bkelsee Ir;:;ngaf:mc,ﬂe OnsHaTMEms: | CE P o 2 fone s ves | Yes 0.0 $36,000
Add sz and From southem city limit at .
gay | Showkder | ins forshoulder | On FM 457D Sunfiowier Ln noethery fo US 100 i:“ufr;’j‘““ with Mo Yes 103 $44.200
—Ene lanes ZEFR puie
_ i oo o Zrom LIS 100 £E FR. rarinery o
828 il i ':'ﬁ"; B S0 ) On FM 467D norhem city limits zouth of Springer | 2 lane raduay Mo Yes 0.16 340,000
Lafi2 and mamngs ot
. . Alamg proposed - )
2340 | T ”'d"';a”i“ vide MUl | e extension of o ﬁa“'ﬁ AdrothedyioRed | e madway Yez | Mo 006 | $288000
HaE FI 2271
. " Alang proposed - )
241 | T ”'d",;a”f wide il | e extension of :ﬁ“agﬁsj Riack Dr mortherly fo uture radway Mo o 0.23 $60,000
use FM 237
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Table A-1: 2011 Reference Projects for the City of Belton (continued)
City of Belton
In
. _ Sate | Length Gost
Existing Condition Loeal £
. == ‘ Highway | {mi) ®
Shoudee | Pdd Sins and OnFM 2271 in Millzr | Eroen FAMA30 rorttesty fomoeth oy | 2 lame roadway with
T i e . A= - - 2 £ BE 1
3312 Lare Ir:ll;ngsf:r_l'-:lulder Spring Park firis et o B Lake houder fas fas 0.3 $20.200
. . From city limit at DogAcge Rd
#2 | Tl ”"’”U‘E':'i“ e mul- ”'qg'g George WilOn | - iherly fo city limit nodth of US130 | 2 lane roadway No Mo 035 | $105000
WsE WEER
: Bedd 110t waide: - Morth of L5190 and From LIS 130 WE FR northesy to
i use frai sast of Wheat Rd noethem city limit north of Digby Dy | PEN land No No 032 | §156.000
Shouler Add shoulders, signs, . Froen FM 1670 eastedy bo city limit
901 Lane srd markings On Aucticn Basm Rd st Vilsos Hil Rd 2 lanz roadway No Mo 013 $45.000
Showlder Add shoulders, signs, . From city limit west of Loop 121 -
903 Lane ard markdngs O Auctick Barm Rd sactery o Locp 124 2 lane roadway o Mo 0.13 37,500
921 5:2'”&' g'fg r"'r:‘a"ﬁ";’fgf' S5 o Loog 121 e e Ll R [P TRa—— Ho Yes 1m £252 500
" Shouler Add shoulders, signs, From IHZ3 NE FR westedy to 2 lanz roadway with - -
g22 Lahe and markings On Locp 121 Auction BEam Rd shoulders Yes Yes 1.26 $313,000
Add sigrs and - . .
o - . From Auction Bam Ad nosthedy o 24 [are roadway with - - q
923 | Bikelare Ir:llgngsf::f bicycle | OnmLoop 121 Sparta R ot Yes Yes 338 £135.200
924 Sikz Fowle | Add bike route signs On Laop 121 From Spata Fd rothedy o FIA3S | £ lane roadwiay e ‘fes 0.29 $5,000
include bike langin | o7 POPCSROWESEM | o | oop 121 easterdy o Future roadway ard 2 lane
HER | Bikz Lane Suture raad axtension of and Uriversity D fes Mo 058 2]
e roatway exisfing Sth Averue viversity Drive il
932 | BkeRowe | Addbikeroutesigns | On Ofh Averue _ E"'D'f;‘ﬁ“"’“ Drve S2=126Y 50 | 3 \ane roaduiay No Mo 045 $5.000
. . From Msin Street eastay io Besl 2 |anes local residepdal
933 Sikz Rowle | Add bike route signs Oin Gth Averus 5 No Mo 0.23 $5,000
. : _ From L5190 WWE FR. morherdy to
91 | Tl ”'“”;E”:‘ vade mudt- -“;;ﬂ“f ':fff;z‘ 0| ayisting tral along Nolan Cresk Wicoded aves No No 150 | 477000
use Soum st fus near Centrsl and Davis
Al 10 wide mudh Morthern extension of | From northem end of existing trsil n
4.3 Trail e & - exisfing tral, east of Liokr='Hamis Park northedy bo 10t Wooded area e Mo 0.23 §75,000
use Sparks 5 vz on UNMHE campus
. _ o . From 10th StV rortherty o
4. Sikz Rowle | Add bike route signs On University Or Cresader Way 2 lane roadwiay o Mo 0.30 $5.000
= 5 T r
951 | BkeRowe | Add bike route signs g“mpsjjﬂﬁ;d o Oth Ave nadherty 10 LMNErlY | 5 | e madveays No No 075 $5,000
Add signs and - N )
952 | Bkelare | markingsfoebicycle | On CrasaderWay o '1-3"1"‘““5' Or northary to 2 lane maduay Yes | Mo 0.50 $20,000
lanes -

| A-11



KT M P

4

KILLEEN-TEMPLE

Table A-1: 2011 Reference Projects for the City of Belton (continued)

City of Belton
Exdsfing Condition
. . Sowthweest of Chiskalm | _ .
%4 | Tesi Ad Dt wide M- | 1 pog s Belton | Lo proposed el dlong Nolan ) oy Yes | Mo oa | #3000
use fral Intermmediate Schoal Creek noethetly to Sparta Rd
) Add Bft wide multi-use | Along Durns Caryon From Sparta Rd novthedy to - n
962 Side Path side path ad Chizkalm Trail Rid 3 lane roadwiay R Mo 0. $102,000
964 Side Path :dd: il:u:.lde rmulti-use .ﬂ.qgrg Cwrns Caryon :P‘I:ﬂ'l Chishodm Trail Rd rorthedy to 3 |ane =y Mo Mo 0.5 $56,000
On proposed wesem | _ .
Shoulder In_dude shoulder lane sian of Chizhglm | T Fhiea 5:¢.rH1erI5.f_ and eastedy _
a7 ans with fubure Foadway Treil Phowy and ather fo southem end of Sprng Canyon Future roadways Mo Mo 06 =0
improvement pra road Ad
~ . O existing and - .
a7 a2 S;l::l:la' j:ldd ;rauﬂ.';b:legs, =igns, - siar of "ﬂnmaé:.:g Cag.aﬂr Ad eastedyfe | 2 lane roadway and fubure Yes Mo 088 $220,000
- g Chizholm Trail Flowy | = o vy
. : Intercomrected segments In Miler
924 | Tl ﬂ'::t‘m”i“ wade Ml | 4 iler Sprngs Park | Sipring Pk southery to Fisd Aok | Park land Mo Mo 167 §501,000
Cr
. '= On unramed road n From FME30 nosthedy fo axisting
981 Sikz Rowiz | Add bike route signs biller Siprings Park trsil in Miller Speings Park 2 lane roadway Mo Mo 043 $5,000
Add signs and -
- p On Awe O, Ray 5t Ave | From FMEIE northedy fo Averue J - -
1004 Bike Lare Ir;ﬂngsf::r bicycle M, and Fainway Dr at Miller Heights Blementary School 2 |ane roadways fes Mo 0.34 $43.600
Add 107t wide mudt North 0 Gr02s P3| e Miles Heights Elem nodhed lamd and wooded
1002 | Trail B | ard Miler Heights rom Miles Heights Blem nothedy | Open lard and w Yes Mo 027 $81,000
use fral Slemertary School iz proposed fral alorg Molam Creek | area
. : . From peoposed frail south of FRS3 L
. Add 107t wide mudii- Along west side of A - : Open lard and Averside -
1004 | Trail wee bl Lean Rivar r;z:'erl} fio exizling trail in Hesilage land ‘ez Mo 1.20 $360,000
. : . From existing il in Hertage Park
1005 | Tl ”"’”t‘m':'i“ wide: mudli- ”""E'Fﬁ‘t side of northerly bo exicting brail in Miller | Riverside land Yas | Mo 3.28 £324,000
use Leom Rivar Zipfng Park
. . Oin proposed novhem
1014 | Bielane EE”* bﬁ.‘a* ] tension of From Sparta Rd norfhedy i FAM30 | Future roadiway Mo Mo 0.35 5
i Commerce Si
. - On Baal 5 Water 3, | From exizting tril in Confederste -
102.1 Bik= Rowiz | Add bike route signs and Fenslope 5t Park rarerty o 0th e 2 lan= roadwiays ez Mo 078 $5.000
. . From Sih Ave southem jot vl Beal
102.3 Bikz Rowle | Add bike route signs O Beal 5t noethary ta Main 5t e 2 lamz roadway Mo Mo 1.73 $10,000
. '= On College Stand Frorn Crasader WWay nostherty and -
103.1 Bikz Rowle | Add bike route signs 1361 A s achetly fo VWars Ad 2 lamz roadways ‘fas Mo 1.46 $10,000
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Table A-1: 2011 Reference Projects for the City of Belton (continued)

City of Belton

Existing Condifiomn

Ini
Local
Plan

State
Highway

Lamgth

{mi}

Gost
]

1044 Sikz Rowlz | Add bike route signs Oin 22rd Ave “rom Mair 5t eastedy to Beal 5t 2 lane roadway Mo Mo 0.25 $5,000
- - On Hastings Rd and “rorm Baal 52 easiedy ard southedy
1051 Sz Rowls | Add bike route sigas arvimark O 4o souther end of Landmark D 2 lane roadways Mo Mo 053 $5.000
. . rorm southem end of Landmark Cr
1052 | T ”'d"t‘m':':‘“‘je M- | st of Hesitage Park | southerly snd eastesty o existing | Wiooded avea No No 036 | $1080m
u=E trail in Hertage Park
. Bdd 106t wide rmudti- Zast of Birdwell 32 and | From 2nd Ave eastedy to proposed
101 | Tl s tral west of Paimetio Or | trai alorg Leon River Open land No No 085 | 5285000
1114 Sz Rowlz | Add bike route siors On Blar 51 Frorm 2nd Awve nodhedy to B Awe 2 lsre radway Mo Mo 0.25 $5,000
N . . Frorm Bth 51 northedy to proposed
1412 | Shoulder ”'dl'j’-""':'ﬁ";”“- signs, % FMBITIOWWaco | g ot astem oty imit dong Leon | 2 lane roadway No Yes poe | 2350m
-Ene EnC marings River ai eastem city limit
~rom proposed brail west of Cod Dr
1124 Sikz Rowlz | Add bike route signs Oin FRIE3St Ave eastedy and sowdhedy to Taylors £.3 lane roadwiay Mo ‘fes 047 $5,000
alley R
Shouldes Add shoulders, signs, IH35 ME FR. eastedy to proposed -
1131 Lane ard markings O Tawloes Valley Rd traill akong Loom Rives 2 lane roadway fes Mo 146 $£365.000
. Bdd 106 wide mudti- . From propoced brail south of FME3 .
1184 | Trail use irail Alorg Lean River noethedy o Tayloes Valley R Creeksidz land Mo Mo 1.18 $£354,000
TOTAL 254 £1270m
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Table A-2: 2011 Reference Projects for the City of Copperas Cove

City of Copperas Cove

Length Goat

Existing Condifion

In
Hate
Loeal ‘ ghway | i) | 1)

. Hedd 107t wide - Alorg west side of Firor southem city limit nodkedy to | Land bebween Taylor -
12 | Tei use tral Tayior Cresk Grimes Crossing R Creek and Railroad No No 30 $921,000
} : . _ . . Land behween GrAmes
i3 Trail HAdd 107t wade mull- M;lrg ot side of From GAmes Crossing Rd eastedy Crossing Fioad and Mo o 0.5 $156,000
use fral railroad fo Bveruz B
Halroad
. - Fromm Awsnue B nodkedy 2
14 Sike Rowle | Add bike route signs O Sumemers Rd Lufheran Church Bd } 2 |ane roadway Mo Mo 1.41 $10,000
Includz shoulderlare | O proposed Big - Lo
72 | Showker | futuee roadway | Divide Rid southem J’;:“ms‘”‘“"e"‘ city limit nothery bo | . e madway Ho No 0.75 80
-En= irprovement etension
Includz shoulder lane - _
23 | ShodHen | futuee radway | On Big Divide Rd From ”:Qﬂl"m"i Rpoeceed | ponow 2 lane oadway | Mo No 0.8 8
Lans mgeovement mincr afsra
Shoulder Hdd shoulers, signs, On Big Dvide Rd and | From proposed mimor artenal - .
4 Lahe and marings ‘GAmes Crossing Rd nodbedy fo rorhe city limits 2 lane radvay Ho No 3.21 $02,500
. . From vesstem city limit esstedy to
32 | SidePath ”fddg E&H‘;"* MulEE | e FM 1913 Summers Ad [west end of existing | 2 lans roadvisy Mo Yes 0.41 $82,000
SO R sids pth]
. . , From Tih St (2ast emd of existing 2lanes, & lames between - -
34 Bz Rowiz | Add bike route siges On FMIT13iMvereE | o pathi} eastedy b FM16/4st 5t | Main and 3d St Mo fes 0.2 $5.000
. - On Averus B, Morh T 161 st 5t eastedy o Avenus 2 lanes, 4 lanes betwssen
a5 Sike Rowle | Add bike route signs T and Wolfe Rid Dol Fid Wain and 3ed St Mo Mo 1.06 $10,000
. . . Firom peoposed road just west of .
. HAdd 108t wide mudti- Alorg south side of Land between reilrsd and
4 =| 1
A Trail s I e ks hyrs t-:u J’:‘I.:E easterly bo proposed | o Mo Mo 313 $930000
north bypass
_ Wide urmarked 2 lane
54 Sike Fowle | Addbike route signs | On Visterans Ave From 'm'-“ essierly b voad frough Ho No 177 $10,000
Georgetoun neighiborhaods
From Les RdVelzrars Dr eastedy
- . . {0 proposed exdension of 2 lames, side walks slong i
6.1 Siwz Rowle | Add bike route signs O Roberson fve Constitdion just rorh of Virginia most of the road Mo Mo 177 $10,000
Bus
.. | From Robsrson Rd easterdy o
52 Sike Fowz | Addbike mute signs | 7 s Constidion | e and of sxisting Future roadway Mo No 0.3 $5,000
southem extension Constihgion Or
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Table A-2: 2011 Reference Projects for the City of Copperas Cove (continued)

City of Copperas Cove
Exasting Condifion
Add siges and - e
75 | Shouder | ings forchoulder | On US 190 rom westem city limit eastety o | 500 it chouiders No Yes 070 $75,000
Lans lanes proposed mad west of Sua La
Add siges and From proposed road west of Suja
7.6 Sikz Lane markings for bicyle On IS 180 Lr eastedy to proposed southem 3 lanzs with showders Mo fes 107 342 800
lanes bypass
77 5:::”&" i':msm"'l‘ﬁ’f“ :1:'“ B SOUEIEM | ren LS80 eastery to FRM 95 Future roadway Mo Yes 129 §0
. . From proposed southem bypass
70 | Tl ”’d"t‘gf“‘je""‘“' Morg US 190EBFR | sastery fo Contral Texas College at | 2 lane one-way road No Yes 287 $361 000
u=e Bl Tower Dr
Include shoulder lane On proposed FM 2308 | _ Lo
gqp | ShouMer | i future roadway | fuburs casiem mﬁi":ﬁ'ﬁ’:ﬂ" g"f" it ."E“I'j'""‘t"ﬁ Future roadway No Mo 184 80
-Ene irprovement extension - ¥ o LT
Should Add signs and On Luthersr Church | Eromn city limit east of Woedlard D
02 PRE | markings for shoulder FaR LA o city limit east " | Mamow 2 lare madway Mo Ho 0.81 §32 400
Lahe lanes Rd eashery fo FM 113
Shoukee | 10 =8" 3G From Lutheran Church Rd southerly | 2 lans radway with
103 | o Ir;ﬂn_usf::rslﬂulder On FM11601s St  oropozed aoth 8 i No Yes 106 $42.400
Includz shoulder lane — Lo
143 | Srowkder | fture madwsy | On M 2657 :I';:"m“"”"e"" oity limit rorthery B0 | 5 | ons aduay No Yes 074 50
~ane irprovement
Add signs and From proposed southem bypass 3 lame roadway with
- i1 1 L= [ o) 7
1. Sz Lare Ir;ﬂn_usfrrtm&ﬂe On U5 150 aasterty o FM 116 —hodders Mo Yes 1.3 $54 800
O Georgetown Rd,
113 Sikz Rowlz | Add bike route signs= ‘ieherans Awe Lee 5t | From US 130 northedy fo Bverus F | 2 lane roadway Mo Mo 104 $10,000
Meggs 51, and 1st 54
116 | BheRowe | Addbikeroulesigns | On FM116/sE St ;m:ﬂ‘f rortherty to 2 lane radway No Yes 0.5 $5,000
Add signs and - .
= - p " From Sherman Ave northedy to 2 |anz roadway with - a
113 Hikz Lane Ir;il::n_usfrrtl-:.}tje On FM11601s St roprsad noxthern by o No Yes 0.8 $35500
Add sigrs and - .
119 | Shouker | ings for shoulder | On FM1GMt St rom Luthersn Church Rd northerly | 2 lane roadway with No Yes 0.49 $10,600
Lans lanes fo northem ity limit shoulders
~ . - . i 2 lanz roadway south of
j24 | Shoulder ”"’d'“"”ﬁ"'j”“' S5, | on FM 145 J';Tftﬂ"'" ciymitrofnely i | ueine Slanestome | Mo Yes 168 $420,000
Lahe: and marngs o ok
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Table A-2: 2011 Reference Projects for the City of Copperas Cove (continued)

A-16 |

City of Copperas Cove
Existing Condition
Includz bike lame with | Om fiture roadway and | o - i
152 | Bhelame | fubue madway Winchaster D, and :‘"‘mm‘f‘j roed ’““’&R M0 | ulure ""“"‘I my and wide: 2 | |y, No 193 ]
irnprovemet Freedom Ln & ¥ ny Express =ne =
Includz bike |3re vath _
153 | Bkelare | futue roadway Oin Fraedom Ln - P”"gﬁ?“'—‘ i L [ eee——" No No 0.38 %
improemEnt Cgle
. - On Cigletree Pz ard | From Freedom Ln eastery fo
154 Sike Fowlz | Add bike route sigas Wialker Placs FME0EE 2 |ane radway Mo Mo 1.83 $10,000
- . Bdd 107 wide mudti- From FIM304E southedy fo zouthem .
15.5 Trail use fral Blopg Clark Creek iy il Creeksids land Mo Mo 0.54 $162,000
: . Oin fuhere Pony - T
Includs bike lare in = - y From southem city limit northedy iz | -
16.2 Sz Lane uture roadhway Eﬁ._ southem ity imié mowth of US100 whure roadwey Mo Mo 03 g0
ian
Include bike |are vath - S
164 | Bhelame | fubure madway On Fory ExpressLn | 700 ”m""'“;fg”‘ “‘IE"':*":'““’ Manow 2 lane roadway | No No 0.40 ]
irnprovemet rail northerty mer
- Add sigrz and restrps From Ooletres Pass novthedy bo "Wide urenarked 2 lane
164 Sz Lane for bicycle lanes On Freedom Ln \eterans fve - Mo Mo 042 241,000
Add sigr= and restips . From Veterans Ave nothery o ‘Wide urmarked 2 lane -
16.7 Sikz Lane for bicycle lanes On Siylire Cr noethem end of Siodine D — Mo Mo 087 348,500
: . O Sinline D _ .
Includz bike |are in From morthesm end of Skyline Or -
163 Sikz Lane ke roadway pn:p-:?_ed northem nostherly lo Averue B whire roadway Mo Mo 083 &
axtension
Include bike |are vath - .
173 | Bhelare | fubure madway On FM 3046 1’3‘;“1;’“““"&"‘ city limit northerty 80 | 5 | ons raduiay No Yes 120 ]
imnprowement
181 Tl ﬁedt:au:t vide mudt- Blang Clask Creek “rom FM 2637 eastedy tx FM 3026 | Creeksids [and Mio Mio 1.20 $350,000
: : Frorn existing il in City Park
121 | Tl ”’“”t‘gf widemdl- | coghofPeylisDr | South ssstedy to proposed ;"‘TE‘E’;& E“tfj!’F'?“ Mo Mo 058 | 177000
use southern bypass and 50 subdivision
. ] From proposed southem bypass
192 | Tl Add 10ft wide mul- | o) of Py Dy noetherly io eastem iy imit east of | '/o0ded area east of No No 0.39 $87,000
use fral Bhyliis Or subdwizion
. ] From southem ity limit south of Panty concrets-ined
108 | Tl ”"d”t‘mt':‘ wide mud§- é‘:';'fes'tm?'-“ a8 | yoethern Dancer Dr nodhery fo channel Birough resideniial | No No 13 303,000
u=e L5150 neighbariood
: Bdd 10 wade mad- Setwear Wirging fve Frorn proposed brail along Clear :
2 Trai use tral and Anthor Auvs Creek easiedy fo oberson Ave Alang power ine comdar No No 058 $168,000




KTMPs

KILLEEN-TEMPLE

Table A-2: 2011 Reference Projects for the City of Copperas Cove (continued)

City of Copperas Cove

Exsfing Condifion

In
Local
Plan

Siate
Highway

Langth

{mi}

Cost
L]

i Willisrns St VLK From Rioberson Ave at Willisms 5t | 2 lane roadways (Wilkams
0.2 Gtz Rowie | Addbikerwtesigns | o d'E”E o 1y | CoCiRISE o existing end of and MLE] and 4 lare Na Ho 144 $10,000
L, anc Loz Ll Canstitedion DF . E}'I:C - |'I:l"l:l
211 | BikeRows | Addbike route sions | O Maie St e ﬁfﬁﬁ"mwm cd 2 lane radway Mo Mo 1.04 $10,000
TETAL 50.70 $5.95m
Table A-3: 2011 Reference Projects for the City of Harker Heights
City of Harker Heights

Exzating Condition

715 BAdd shoulders, signs, | On BEUMS0Meterans “rom Foy Feynolds Or eastedy to I lare roadwsy with 1-2 ft . Yax 139 370 000
S Lane ard markings Memaorial Eivd Ingian Trail shoulders 1 = : L
Bdd siges and _ . - .
Shoulder - O B0 eterans “rorn Indian Tral eastedy to eastem | 3 lake roadway with
T4 el -
717 Lane Ir;il;n_uﬁf:r_lﬂulder Vlemerial Bhvd cly linila =houlders Mo ez () §25,800
Bdd signs and resinps o From vestem city limit at Sun n
913 Sz Lane for bicycle lanes On Mountsin Lion Rd Diance D eastery o Fid 2810 34 |ane roadwiay Mo Mo 144 §72,000
Should Add shoukd . “rom Mowntain Lion Rd eastedyto | 3 lane roadwisy west of
ERE oulger SAOMKIEES, SI0N5, | O FM 2410 eastem city limit east of High Ok | CedarKinch Rd, 2 laresto | Mo Yes 443 | $1,107,500
Lanes and markings T fhe eard
= . Add 108t wide mult- Sebween Mustang Td | From southem city limit northedy bo - N
36.4 Trail use irai ard Srawbitd Ave MEE D Creeksids land M Mo 1.22 536,000
i Shoulder Add shoulders, signs, - Froen Mowntsin Licn Rd rordredy to | o - = e
566 Lane 3rd markings On PN 24490 US100 EE FRL I lare roadway Mo ez n0ga 52435, 000
Include bike: |ame with _
567 | Bkelare | fubre roadway On FM 2410 '{Tﬁgs ‘ﬁii‘?ﬂm WESE 10 | 3 jane roaduiay No Vs 141 $0
imnproverment ¥ ey
3 " Alang South Nolan _ _ )
586 | Tl ”'d"t‘ﬁ':'? wademull- | ook noeth of Summit ;’“Ef"* R_f’““g'"'s DFEE.'IE'E:; | Creckside land No No 24 | $723.000
use Soceer Complex = ¥ city limits near railro
Along propozed
. - southern extensionof | _ ]
531 | SideFatn ”fdd: E“H‘;’“’E mutliuse | o eewood De ard mﬁ*ﬁ;;ﬂ;ﬁﬂ and Future rosdway No Mo 045 | 890000
o= pa proposed cornection f ¥ ne Lo
i Desr Tl

| A-17
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Table A-3: 2011 Reference Projects for the City of Harker Heights (continued)

A-18 |

City of Harker Heights

‘ Exdating Condition

: : i . From proposed breil west of FR3484
544 | Tel ”’d"t‘muf""j“““' *""’q ng L’;?‘DE“”“ ncethery to propozed bl west of | Creekeids land Mo No 1 | 303000
use ' southem end of lowa D
Bdd 107 wide s Through park sa=t of From proposed el west of
542 | Tl (IR | Mickelback Rosewcod | souther end of lows Or rosredy o | Cresksids land No No 075 | $225000
use Dr Mounkain Lion Rd
. ) Sowthwest of Cad — .
- - Add 107 wide: mu- - , From FM2410 eastedy to existing - n
631 Trail use e :E.-Iln Park rear Cify trad in Car Levin Park Oipen larnd Mo Mo 0.27 $81,000
) . Bad 107 vide muAG- | Moviheasi of Can Lavin | From existing el in Carl Levin Park | Around residentia _
B33 Trsi use fral ~aH aashedy fo Ihdisk Tral deweloprneni No No 1.00 +300,000
- : Oin Fionesr Td, -
561 | SikeLane ﬁ'}’;g“f"” P2 | \iidewnod D, and o FMIND eastedy b Vema lee | 5 | o otuays Mo No 082 | 45000
cycle lanes Sambiewsad Dr
- ; Bdd 107 wide mut- Sehwean Grzzly TH Froen Picneer Trail norhedy to _ n
61| Tl use irai srd Carbou TH sxisting trail in Car Levin Park Dreinage channel Ho No 012 | $36000
) Frorn FM 2410 nodbetly o
581 | SkeRows | Addbikeroutesges | S AMRENd Indian e brail slorg South Nolan | 2 lane radways No No 186 | #0000
Ciaks Or, and Amy Ln ek
601 | BikeRowe | Addbikeroulesigns | On indian Trad ;"EE,,‘ 2410 nodnedy R VeM2 | 5 |one roaduay No No 167 | %0000
Add siges and -
602 | Bkelane | makingsforbicycle | O lndian Tral JE:H‘E?:'&E Bivd northerty b0 | 5 4 | ne roadway Mo No 050 | $m0000
lanes
Add sign= and _
. : . On FM32%indian | From US190 EB FR rodherly fo _ - .
0.3 iz Lane Ir;il;ngsf:rhn:}tje Tri Vebarans N =l Ehvd 2-4 |ame roadway Mo b= 07e 334,200
704 | GksFows | Addbikerutesigns | OnBaeLineLn ;’;’:ﬂ“ﬁg{‘ﬁmds&maﬂ'm 2 lane radusy No No 120 | $10,000
: : _ ~ From Indian Tral wesfedy fo from
744 | Tel ”’d"t‘muf""j“““' 'ﬁ:f Eastem Hlls | oo trail west of Eaztem Hils Tipen land o No 140 | 847000
u=E iddle Schodl Middle School
Add siges and _ ; .
o Shiouldes . From Veterans Memional Shd 2 |ahe roadwiay with
7 [ 20 o
72 | 2o Ir;lgngsf:r_kmlder On FM 3210 et o e L fone s No Yes 036 | $14400
74| Tl ﬁ’:s;a'}iﬁ“‘d“m' ﬁg'g Comanche Gap ;:,Tr?’;“ﬂ,?gﬁwp‘!* 2 lane radusy vz | Mo 165 | 555,000
743 | SdePatn | oo ORISR e amiorz Patn | ol 20 ey R OO 2 ane roaduay No | Mo 160 | $338000
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Table A-3: 2011 Reference Projects for the City of Harker Heights (continued)

City of Harker Heights

253 Shouldes Add shoulders, signs, | On FRI4E0S Ikouse | From soutkem city limit south of Del | 2 lane and 4 lane . Yes 251 8537 500
o Lans and markings Lske Rd Hey D norhedy to FM2410 roSdWEYS o - - e
Shoulder Add shoulders, =igns, From FM2410 northedy to Indisn 2 |ane and 4 lans N
733 Lane and markinas On Vema Lee Bhd Trail ! Mo Mo 1.149 5207 500
On Vema Lee Bhd, - .
754 | GieRoss | Addbikerutesigns | Shire Ln, and Nola rom Indian Trad northedy b Old | 5 1 cadnays Mo Mo ngz | 45000
Nodanvillz Rd
Ruth Eivd
TIOTAL 13 $6.31m

Table A-4: 2011 Reference Projects for the City of Kempner

City of Kempner

Add signs and - e
72 | Shouder | ingsforshouider | OnUS 120 rom westem city limits eastedy o | 5o it shouders Mo Vs 1.3 $45.400
Lane - FMZR02
Add signs and -
73 | Shouder | insforshouider | On LS 120 rom PZE0S eastedy bo eastem | 5 o wyith showidars Mo Vs 143 $45.200
Lahe lanes ity linni
Shoulder Add shoulders, signs, From LS80 southety fo southem - -
:F I (s ord mtings On FM 2208 e 2 lame madvizy Mo Vs 0.5 §142 500
TOTAL 291 $236.1k
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Table A-5: 2011 Reference Projects for the City of Killeen

City of Killeen

‘ Exasting Condition

A 0% wide rradh Along US 190 EB FR, | From proposed frail on south side of
711 Trail sl B - south of intercharos at | US190 easiery io proposad tral 2 |ane ome-way road fas fa= 102 £306,000
use Fort Hood main gate | just west of Wilow Springs Rd
. Hdd 107t vade mudi- From proposed el west of Wilow - -
T2 Trail use brai Alang U5 190 EB FR Sprngs Ad easiedy fo Fot Hood St 2 |ane ome-way road Mo fes 0.3 £204. 000
Add sigr=s and _
- Shoulder . - O 5H195Fort Hood From US190 EB FR rortherdy to - - - -
713 Lane Ir;ﬂn_usf:r-lﬂulder ot Ay — <=l Bl 7 |ane roadway Yas Yas 0.29 335500
Add sigr= and ) -
744 | Bielare | maskings for bicycle g'“hd“"m““ Memaral o FottHood Steastey o 2500 | 5o advay Yz | Yes 157 $52 800
lanes
Add signs and On BUAS0Meterans | From 28th St eastedy b Roy 5 ane roaduay with
TA5 i " =1
713 Sikz Lare Ir;il;n_uif:rblc}tle ; i1 B Reymoids Dr hodders Mo (=] L0 $120,000
Shoulder #dd shoulders, signs, | On Cld Copperss From westem city limit eastedy to - -
8.13 Lahe ard markirgs Cowve Rd Zlear Creek Rd 2 lane radway e Ho 0.3 550,000
Shoulder Add shoulers, signs, | On SH2M/Clear From Stam Schlveter Loop southedy . ) - - "
g.14 Lanz ard mardngs Creelk Rd ard eastery to Burmy Trail # lane dnided roadisy s Ves 361 $002,500
- Shoulder #dd shoulders, signs, - ;

4915 Lane srd marings g On SH2H From Bunriy Trail eastedy to SH123 | 2 lane roadway fas fa= 1.80 £450,000
- Shoulder #dd shoulders, signs, From SH195 eastedy fo - -
916 Lane srd marings O Sfagecoach Rd Stmaecoach TRMmiEr 2 lanz roadway e Mo 355 $987 500

Add sigr=s and _ o 2 |are roadway west of
- . ; From Tammier Fd easiedy fo o - =
4.1 Sz Lare Ir;ﬂn_usf:rhc}ﬂe On Siagecoach Rd easlern clty it ot Nickedhack R :f.w:d, Jrestothe | Yes Mo 143 3,200
. Bdd Bfi wide multi-uss From Clear Cresk Rd 2asizry o Foadway undsr -
234 Side Path side path Alorg Water Crest Rd Robinett Rd construcsion fas Mo 0oz $184 000
- . Add B wide multi-use From Robinett Rd eastery to Cod
233 Side Path side path Alang Water Crest Rd Aoe Fid ’ ¥ o1 21ame roadwiay Mo Mo 072 £144.000
- . Add Bfi wide multi-uss From Cody Poe Rd eastedy to Alzrg aoeth side of 2 lane - -
214 Side Path side path Alorg Water Crest Rd Wil Snfinas Rd yoad = Mo 044 388,000
Shoukd Add signs and rom Vietersns Memorial Shd
241 TS| markings for shoulder | On SH195 Fom Ve VEmanE & lane roadway Yes Yes .54 $25500
Lanz lanes nodhedy fo FRIE3D
Add sigr=s and -
242 | Bkelare | markingsforbicycle | On Ransierfue atm;:.:%t Food Steastedy 0 360 | 4 5 e oaduasy Yes | Mo 255 | $1022m0
lanes
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Table A-5: 2011 Reference Projects for the City of Killeen (continued)

City of Killeen
L . Stats | Length Gost
Existing Condition Local E
‘ e it ‘ Highway | fmi) | ()
Add sigr= and A - , .
243 | Bikelane | markings for bicycle AC"" FM#iaRancier | From S5th Steastedyto Twin Cresk | o 5 odvay Yes | Yes 085 $34.400
lanes e =F
Shoukd Add sgrs and Oin FM 438 Ranc From Twin Cresk Dr sasiedly o
244 oulder | ings for shoulder Rancier | From Twin Creek Dreasiefy R0y | 5 aguay Yes | Yz 142 $44 800
Lahe lanes Bz Reynolds Cr
Add signs and ) - ) i £ |are roadway o the west
245 | Shoukder | ings forshoulger | 0N FMA38Rancer | FromRoy Remclds Dresstely o | ro o Spnesiome | Yes | Yes 0.89 $35500
Lahe lanes By easham city limit .
. Add 8f wide multi-use | Aloeg SHI01Clear From Sian Schiweter Loop nostherdy | - - -
231 Side Path side path Creek Ad ¥ Wiakarcrest Fid 3 lare roadwiay ez ez 1.73 £346,000
Shouker | [nClO=shoulderiane | Rdwestem | From SH 204/Clear Cresk A Future roadway and
261 with future roadway = actariy o Trirmmer B =i 7 | Mo Mo 444 50
Lanz imorovement axtension = oy b TRImmier axisting 2 lare roadway
. Add 8t wide multi-use | Alorg Stan Schiueter | From SH204ICIear Creek Rd - - -
A Side Path side path Log sastery o SH25Fon Hood St 3 lare roadwiay fa= fa= R £545,000
) Add 8ft wide multi-use | Alorg Stan Schlueter | From 3H195Fort Hood Steastedy | _ - -
2 Side Path side path Loop 40 EM244 DLE Blug 3 lare roadway Yes Yes 412 £324.000
) Add Bf wide multi-use | Alorg FREE10MLE From FM2H0MLE Bhd northedy - - -
73 Side Path side path Sivd to ELM30 3 lame roadwiay fes ‘fes 1.18 $236,000
74 | sdematn | oo E-:H:ME MUt-USe | oong Twin Creek Dr | From BUMOD northerdy o FNMZ28 | 5 lane roadway Yes | Mo 1530 | 30000
. . Alang proposed Twin
775 | Sidepaty | AddSRwidemultivse | o ey Srom FMI0 rorinery fo Lake Fid | Future rosdway Yes | Mo 0.38 $76,000
sidz path sian
_ ) Add 27 wide multi-use From Lake Rd northedy to nobem
riL ] Side Path side path Alang Bth S5t iy limiés at Schuald Ad 2 |are roadwiay Yas Mo 102 £240,000
. Bdd Bt wide multi-use From SH20MClear Creek Rd =
281 Side Path side path Alang Elms Rd sastery o Carpet Ln 3-3 lane roadwiay fa= Mo 234 £A5Z 000
) Add 8f wide multiuse | Alorg proposed Elms | From Carpet Ln eastedy fo - _
282 Side Path sitkz nath A exfianzion SH105/Far Hood S whire roadway Mo Mo 07 £154.000
. Add 3 wide multi-use From SH195Fort Hood St eastedy -
283 Side Path side path Alang Elms Rd i Stan Schlster Loop 3-3 lane roadway fas Mo a0g £545,000
i Bdd Bft wide multi-use From Stan Schluster southiesdt "
24 | Swefah | ooy Blang Chantz Dr o B Loce | 21ame roadway Yes Mo 145 £200,000
. Add 107 wide - Alang South Maolan From eastesm end of Rimes Ranch Creeksidz land bebtween -
e Ml use trai Cresk A mother o Wiaterorest Rid subdnisiors R 274 | %2000
) i Southweest of U3130 -
. Add 107 wide: - . From Watercrest Ad northery to - 9
203 Trail wse frai IrT;:h::r_EE &t Fi Haod pra  rsil akong US190 £8 FR Cipen lard mear ponds fas Mo 243 £720.000

| A-21



KTMPs

KILLEEN-TEMPLE

Table A-5: 2011 Reference Projects for the City of Killeen (continued)

City of Killeen

‘ Exdsting Condifion

_ a1t usde s, | SAesstofUS180 | From proposed bl eastof Raberts
a0 Trail il inerchange & Fi Hood | Ad easizdy fo proposed trail west of | Oipen lsnd mear ponds Yes Mo 206 $515.000
use main gate Wilow Springs Bd
Includs bike l3re in ) From SH201 nodhedy to Sian Marrow 2 lare roadway -
LR il Lane fubure: roadway On Burny Tral Schluster Loco and fiture - ez Mo 204 &0
Include bike lare vith -
M3 | Bkelane | fulue rosdway On Robinett Rd From San Schluster Locp rometly | 5 e cadway Yes | Mo 0.86 &0
improvement o Edgefield Rl
oy o M
314 | BkzRowz | Addbikerouiesgns | On Robinett Rd o Egele R northery o 3 lane roadvisy Yes | Mo 0.0 $5,000
. . A From Stagecoach Rid northedy to
321 | SidePsth ”.’”d': E“H:"“'E rulti-use ”"fﬁguf"'g"“m noethem city limitsouth of Wamior | 2-3 lans radviay Yes | Mo 565 | $1130000
side pa an Wiay
: : =ast of Burny Tral From proposed Texas ASM campus
331 | Teal ”'d"t‘mﬂi“ wademdl- | o southofReess | south of SHIO norhedyto Stan | Open land Yes | Mo 338 | $1.014000
use Creak Fd Schlueter Lacp
O Crnar O weestermn
. _— aitension and From SH195 wesiady and nohedy | _
A Sikz Fowiz | Add bike route signs Littierock Dr southem | o Stan Schiveter Loog Wihire roadway Mo No 1.58 $10,000
extension
O Listharock D, - i
33 | SkeRoue | Addbikeruesons | LedgestorDrand | &aﬂ':js’""“'“‘-"“"-@ roE | 3 lane radviays Mo No 0.84 $5,000
Camet Ln m=
0 Tallvwoed O, n -
335 | SkeRowe | Addbikeroutesigns | Edpsfisld St Souh Hil S’“.'“"E'q"';’ Rd northedy o Willow | 5 1 ons madways Mo No 103 $10,000
Cr. and Westwood Or | 2P0
M6 | BheRode | Addbikerutesigns | OnWillow Springs R :,’;“m“fﬂ“;“f Dr northery o 2 lan= rmadway Yes No 107 $10,000
g | Crodder | AISSOMIES S | On East TmmisrRd | oo C"E""'!“é';' Rdnohesty b | 5 |ae moadway No | Mo 181 | 452500
Includs bike lare vith —
373 | Bhelame | fubwe radway On Curringharm Road | | o —-egecosch Rdnadhedy b | 5 s oy Yes | Mo 171 &
improvement Little Miolan Rd
Add signs and - ) . . .
g7 | Shodkder | okings for shoulder | On S 105 vom FM 2670 mortherty o # lane dhided highway with | Yes 35 | #1300
Lahe lanes Chapars Rd shoulders
Add sign= and - _ . . .
g3 | Shouder | inos forshoulder | OnSH 195 rom Chaparal Rd northery o # lane dided highway with | Yes 254 $404,500
Lanz lanes SH2M shoulders
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Table A-5: 2011 Reference Projects for the City of Killeen (continued)

City of Killeen

In
. - Siate | Length Gost
Exiating Condifion Local
. o ‘ Highway %
Shoukd Add signs and Eruem SH204 nodkedy f St 4 lane divided ighway with
kL RS | markings for shoulder | On 54185 o forineny o =kan ENE ONCED HWEY W | g Yes 143 57 200
Lahe lanes Schlueter Loop shoulders
Shoukd Add signs and Froem Stan Schluet herdy
385 US| rmarkings for shoulder | On 54185 rom Stan Schlueter Loop romherly | 5 o eaduiay Yes Yes 217 425,800
Lans Pl {2 US190 EBFR
31 | SkeRows | Addbikercuesions | On JasperDr — g‘t" FMAM0 cactedyloFort | 5 e roadway Mo No 0.18 §5,000
am2 Bike Fiowle | Add bike route siges O Jasper Or crom F:rt Hood 3t yio £ |ane roadway es Mo 1.46 $40,000
Trimmizr Rd
Add sigrs and - B
34 | Bislare | madkings foebiycle | Onllingis Avspus 1;’:,‘2';";"&’%5*”?“ US ) 23 fame madusy Yz= | Mo 172 565,300
lanes
401 | SidePath ;?dd': i:u:m mMuk-U5e | i ong WS Young Dr Ve ?ﬁagff“ Rdnohety 0 | 2.5 lane roadway Yes Mo B2 | 3127600
402 | SidePath g"d: E“H‘:‘”E MU-HEE | g Wesicl R ;,fﬂ‘f“egm Young Or eastery to 2 land roadway Yas | Mo 33 | eEER000
444 | SidePath ;?dd': i’;u‘;’"’e mul-u5e | ) rg Florence Rd Z:""" Bims Rd northedy to Jasper | 5 | adusy Yes Mo 1.2 £242,000
. o On 2nd 5t, Bryce Ave, | From Jasper Dr nohedy fo
413 Bikz Rowle | Add bike route siges and Gray St Halmark Auve 2 lamz Foadways Mo Mo 1.08 $40,000
Add sgrs and Froem Hallmark e northedy to 2 Ianz roadwsy with angled
244 | Skelane | markingsforbicycle | On Gray St PO a7 Aus narneny ENE FoaliuEy Wi 3080 ) Mo Mo 064 $25 600
lanes Busrue T parking
. _ On Gray Stand Dean | From Avenwe C &t Gray norhedy o
243 Bike Fiowle | Add bike route siges Aue 1081 St 2t Dean 2 lane roadways Mo Mo 0.74 £5,000
On Duncan Ave,
=
247 Bike Fiowle | Add bike route siges :v: ﬁu!l Et'-.f:;?; From 10th 5t eastedy to 38th 5t 2 lane roadways Mo Mo 1.86 $40,000
Wilowbznd Dr
- . . Firorn Willow SpAngs Rd eastedy to | 2 lane roadwesy with on-
471 | SkeRowe | Addbikerutesions | OnWhester Aue A Vit Dra’ ra T tominn Mo Mo 0.45 £5,000
. : Blarg cresk behvesn - !
a1 | Tl Ad 106 wde - (i From Carpet Ln easterty to Creekside land Yas | Mo 23 $553,000
use fral subdwisiors Trimmigr Rd
Add siges and - !
241 | Bislare | markings forbiycle | O Old FA440 Fom Stan Schluster Loop ey | 5 1o caduay Mo Ho 23 $85,200
Iamee i US190 EBFR
Bdd 1Dftwide muis | Do of Saaged From Constellation Dr sastery fo
254 | Trail & - Ranch Ad and Schom | o woREiElalion L Sssteny Creekside land Yes Mo 142 $426,000
uze tral Or Omion Rd
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Table A-5: 2011 Reference Projects for the City of Killeen (continued)

City of Killeen

| Existing Condition Langth Gost

et
ol ‘ Highway | (mi) | 19

A-24 |

. ) Zast of Sunficeer Or - )
52 | Tl ""'ddt‘ﬁ':'? vide mul- | o east of (':f"“.o“r”" R:d“m”f b Creekside land No No 18 | $3se000
use Cunringham Rd nringham
Sast of proposed
. ' Cunringkam Rd - . .
51 Trsil Add 107t vide mult- atession and on east P Curmingham Rd nohedy fo CrE_elHde land and Mo Mo 144 $432,000
use fral and nomth side of lirois Ave drainage charmel
shopping pleza
861 | Trsil :’::JE”? vode M- |y Lions Club Park Sj;f oftrails inside Liors Club Park lsrd Yes Mo 158 $474,000
. . From: peoposed frails in Lions Club
432 | SidePsth ”f“d“e’ E“H:“”E MUlt-U5E | e Darmouth Dr | Pk nornesty o Granex Dr 2 lane radviay No No 0.H $42,000
S0z pd {Trmmier Slementary]
. : Sebwesn Stan _
g1 | Tl Add 10ftvade M- | oopcter popang | o M0 Flovence Rdsastefy o | e ang Yez | Mo 20 | $s60000
use fral Sime R Cunringham Rd
. - “rom: Fasm Dr morthedy to Stan
281 Sikz Rowle | Add bike route signs O Me=a Cr Schlueter Locp 2 lanz roadwsy Mo Mo 053 $5,000
*On Bacon Rarch, -
453 | SiksFows | Addbikerouizsigns | Little Moian, and o Stan Schluster Loop westedy | 5 oy No No 267 $15,000
Sscon Ranth fo Trinmmier Rid
On Turtle Bend O,
Torsise Ln, Porchiew | _ . o
285 | BieRowe | Addbikerouwzsigns | Cr, Minthom D, q”“'“ ﬂ"’ge' westery 2 lane roadviays Mo Mo 0.25 $5,000
Cobblestone Dr, and orence
Turfie Crask O
'On Ciafiodil O, _ _
487 | BkeFowe | Addbikeroulesigns | AndoverDr, and _m‘g arence R westerdy o Old | 5 o ey No No 1M $10,000
“athey O
On Leader O _
. . A Fronn Old FAa40 westerly and
49 Sikz Rowle | Add bike routs signs lu'l.:l_ziaadl:nf: Cr, and Alia northery to LIS 180 £B FR 2 lane roadwiays Mo Mo 0.4 $5.000
Add siges and From Fort Hood 5t o 104
45192 Sikz Lare markings for bicycle O Hallmark Avs Fom o easterty 2 lane roadwsy ez Mo 1. $40.200
[a— StTrrmmier Ad
501 | Trsil :’::JE”? wade muds- mﬁt South bolar g FortHood Steastedy 0 280 | 1 cicite fang Yes Mo 168 £504,000
Blorg South Nalar — -
Add 10 uide .| Crek, westof From 25th St eastedy to existing
502 | Tl me trad Commarity Canter trail in Commumity Carder Fark west | Creelside land Yes Mo 032 $06,000
park af YWS Yioung Dr
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Table A-5: 2011 Reference Projects for the City of Killeen (continued)

City of Killeen

- . - On Conder 54, 28th 5t | From Terrace Dr porthedy to -

514 Sike Fowiz | Add bike route signs ard G B JT——— 2 lane roadways Mo Mo 0.87 5,000

597 | BkeRowe | Addbikemutesions | On Mlexapder St ;’;:“mﬁ'fvg"m Aeernorbelr® | 5 e soadway Mo Mo 047 £5,000

. ) From Alexandzr St norhedy fo
= . Bdd 107 wade mudt- ‘Wiest of Stewart St and R - 2 |ane roadway and - -
5143 Trail wse brai sset of 288 St ;i::;-em city limits zouth of VWarsor drainags charnel b= Mo 0.1 £183,000
On Fomder Ave, -
521 | BisFRowe | Addbikerutesgns | Tewsce D srdRey | 7 3“5 ;"usa"'ﬂ"ﬁ' o VetrErs | 5 s aduays No Mo 183 $40,000
Abercrombie Or

- . o . From Fey Abercrombie Or nosthaty

531 Sike Rowiz | Add bike route sions On Highland Au= \o Marboen Park 2 lane roadway Mo Mo 006 £5,000

532 | Trail ﬂ’:st'mniﬁ““'a"““' Within Marbaro Fak | Witkin Marboro Fark Park land Yes Mo 0.39 147,000

_ . | OnBackerDr, Zephyr | From lllincis Ave noredy to

5419 Sike Rowiz | Add bike route sions Td, and Jefries Ave Y —— ial Ehvg 2 lane roadways Mo Mo 1.43 510,000

- . Add B8R wide multi-uss ; From Veterans Memonal Shd 2.3 lamz roadwiay with - - -

343 | SdePatr | ot Alorg FIMBDEEM St | | o e e shoakiess Yes Yez 107 52494000

= . Bdd 2R wide multi-uss From Rancer Svs northery o £-3 lamz roadway with o

& b= ] o

54 Sdefatn | Blarg 35t 5t ot 5 o Yes Mo 083 £136,000
Bdd sigrs and o Curmingham R aastery b Wide urmarked 2 lane

55.1 Gikzlare | markingsforbicycle | On Fawn Or q'“'“ n‘ﬂ'g- EM i easteny road with or-street paning | Mo Mo 1.33 $53.200
lanes - and sidewslks

. . From FRE34E1 west of Stilkhowse

562 | Tesi ”’d"t‘m'}i““"je"““' Alorg Trmmier Crek | Lake norherly io oy limi sastof | Creskside land Mo No 196 | 588000
u=e FM34E1

56.8 Side Fath .ﬂ_rdd At wide multi-us= .f.'ll:lrg Ray Reymalds :n:rr_l MLE Cr rorhedy to city fmits 7 lane - ™ ™ 206 $442 000
zide path Cr at railroad
Bdd sigrs and - Lo .

560 | Bkelane | maskingsfoebicycle | OnFoyReynoidsDe | | rom Cily limits ot reiload nodhery | 4 1o ouay No No 130 $55,600
anes o Westcliff Rd

571 | BkeRows | Addbikeroutesges | On CorsAve o Blth St eastedy to Windward | 5 |\ cadusy Mo Mo 0.67 £5,000

- : Bdd 1107t wade mudi- Conrecting Cora fve | From Windward Dr easterdy fo Oipen |and between

72 | T use brai o Gresngate Dr Cedarkill Dr neighborhoods Ho Ho 0.13 $30,000

573 | BkeRows | Addbikeroutesigns | On Geesngate D iﬂj::;‘;"" Dresstey iR | 5 e raduay Mo Mo 042 £5,000
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Table A-5: 2011 Reference Projects for the City of Killeen (continued)

City of Killeen
In
. - Hiate Langth Coat
Exsting Condition Local z
‘ " ot ‘ Highvay | (i} ‘ 19

#dd sigr= and
381 Sike Lare markings for bicycle Oin dih and Bth St= From Awe C sowthedy to Sve G 2 |an= roadwisys fas Mo 040 $16,000

lanes
582 | SidePath ;.’dd': E“H:"”E M2 | ng Ave G From 44h 5t eastery o 288 5t 7 lane radwiay Yes 4o 0.75 £152,000

. : Mowthrwast of _ .

= Add 1067 vaide mud- . Fromn 28th St esstedy bo existing - e
583 Trail wse brail 'g.nml'mum}' Center iral in Community Cenéer Park Vinoded ares fa= Mo 0.3 483,000
[ . Add 106t vade - Alarg South Kolae Fromn 38th St eastedy to Roy - - a5 an 7
585 Trail wse brad Cresk Reynolds Dr Creekside land = Mo 212 $536,000
- . . On Awe C, Hall A, From Gray 5t eastedy to Alexander
381 Sike Rowle | Add biks route signs and G e 5t 2 |ane roadwisy Mo Mo 0. $5.000

Addl 407 vide rudh Blong cresk east of From proposed el dlong South
G0.1 Trail bl & - Kille=n High Schoal, Molan Cresk west of Twin Cresk Dr | Creakside [and fas Mo 287 $261,000

use west of Wnght Way | morthery to Wsstoliff Rd

Sebwesn Barctia Dr - .

_ . Add 10ftwide muS- | and Kilgoee Drand | o propoeed bl east of .
i Trail Srockbend Dr eastem end northedy | Creeksidz land fas Mo 073 £219,000

use fral throwgh Brockhaven 0T v

Slementary campus. rEver=2
. ] From Trmmier Fd easiedy fo
511 | T :I’:’E"t‘m':':" vade M- | g Trmmies Cresk | proposed irail asst of Fosewood Dr | Cresiside land Yas | Mo 234 $702,000
o axtension
- ; Add 3 wide muliuse | Alorg FLVE240KLE From Sian Schlueter Loop eastzdy -
Gz Side Path side path S i Roy Aeyicids Rd 2 |ane roadwisy Mo fas 073 £150,000
_ ; Bdd 2 wide multi-use From Sittstone Loop noshedy bo
632 | sePatn | oo Blong Rosswnod Or | Zo0 0 P f Wide urmarked roadway | Yes o 158 £316,000
. . Alarg proposed -

513 | Sidepaty | A SRwidemultiuse | tepsign of | Do Faam Drnorhedy b USIR0 ) e sty ves | Mo 0.7 $140,000

gz path Ans=wocd O EBFR
TOTAL 138.84 524 66m
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Table A-6: 2011 Reference Projects for the City of Little River/Academy

City of Little River/fAcademy

. . From proposed brail along Leon
957 | SideFath ”f“d: “&H‘;’“’E MUtUSE | eg FAM3E River eastedy to Lamar 5t (west | Along 2 lane road Mo Yes 106 | $3me0m
502 ps end of existing side path]
Shoulder Bdd shoulkders, =igns, From Main 5t norhedy o nodhem
1234 Lane and markings On Kings TH city limik 2 lane madway Mo Mo 0.33 $82 500
TOTAL 27 §474 5k

Table A-7: 2011 Reference Projects for the City of Morgan’s Point Resort

City of Morgan's Point Resort

Exisfing Condifion
Add sige= and _ Lo :
Shoulder - - . From southem city limit at Bonre
8343 Lane Ir;il;n_uif:r_lﬂulder O Morgan's Point Rd L northerly o FM2433 2 |ane roadway Mo Mo 1.16 346,400
. . . From FI 2433 westzdy fo Camnp _
B384 Sike Fowlz | Add bike route signs O Morgan's Point Rd ¢acking Bl near west oity fimit 2 lane roadway Mo Mo 177 310,000
283 556 4k
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Table A-8: 2011 Reference Projects for the City of Nolanville

City of Nolanville

In
. - State | Length |  Cost
Exiafing Condition Local E
‘ " Flan ‘ tighway | (mi} | (%)

Add sigr= and - R

743 | Shouder kings foeshoulder | O US120WE FR rom westem oify limit eastedy o | 5 | e way madway | Mo Yas 408 | $161.200
Lame lanes easham city limit
. : From rorhem city Bmits west of

583 | Trail Add 10ft vade muSi- | Alang South Nalan Sleazant Hill Cemetery id ssstedy | Creksids land o o 345 $345,000

use fral Creek I easten oy il

Add 8 wide mutfuse | 100 propased Eroen Ol Nodarwille Rd northedy to
44 Side Path 3= nath nodhem extzrsion of U100 WE FRL ¥ Future madway Mo Mo 043 386,000

=0 pa Wartior's Path

. . . Eron S 190 EB PR romhedy 1o
- o Add Bff wide multi-use | Along Main 51, - o 2 lane roadways and open n
iR Side Path sid= path reilroad, and 108 5¢ E::lp:rsedt'alln:tﬂwf Molan Ridos land Mo Mo 1. £202,000
. Bdd 107 wide mudi- Sebwean Molan Ridoe | From 10th 5t eastedy o proposed -

2 | Tl use trai Or and Wiyatt Esrp Le | trail alorg peivate road Open land Ho Ho oes 07,000

Add sign=s and -
7eq | ShoudEr kings foeshoulder | O US 190 EEFR om USTS0WE PR easterly o | 5 1o ey madway | Mo Yes 407 | $162800

Lame lanes easham city limits

TOTAL 13.38 $1.7Em
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Table A-9: 2011 Reference Projects for the City of Temple

City of Temple

Add sigr=s and - Lo
722 | Shouker | ings forshoulder | On M 3552 FR rom scuthem city limit nadhedy o | 2 lanes oneway madusy | s 249 $90,500
Lane knes =pley Rd with shoulders
1 i B = a5 =
723 | sepan | MDSRWemiliuss | Mong KegiyRaand | From HED S8 A exstery o £ |ans madviay Ye= | Mo 062 | $124.000
726 | Sdemstr | E:H:’“’E M2 g Midway Dr T CAmElC LSS B L 4 fan radunay Yes | Mo 051 | $102000
Add sigr= and . _ 3 .
- - p On Hickory Rd and From Midweay Dir st Hickory Rd 2 -
723 Sz Lape Ir;::n_uﬁ for bicyele Thormban Lane agsterly to Osbdale Dr lame Foadwisy b= Mo 043 $19.200
725 | SweLane ﬁﬁ'ﬁ; f;f“’"—"_h":'e in Ciakidaiie De lg; ;" E{;"’; n northery fo 4 lane madwiay Mo Mo 0.18 $0,000
Includs shoulder lane
1.2 Shouider with fuburz roadiay E'E ERH Dodgen Loop From Oakdale Dr eastedy to 15t 5t | 2 lane one-way roadway Mo ‘fes 25 -1
-En= improsement -
Includzs shoulder lane -
723 | SOUEE | i e roadway | On SHIBLIS1E0 T 1t S souhery [ ST | slanednidedroaduzy | Mo | Yes 181 8
—EnE irnprovement oy lim &
Shoulder | 40 Sns and Froen southem city limit at Laon 2 lan roadway with
il i g 5 = ‘Br 2 i
LI I Ir;il;n_uﬁf:r_lﬂulder OnH33NEFR Rhver ity o Vichiay Dn oo Mo Yes 250 $100,000
Add sigrs and - Lo .
- Shoulder - o —— From southem city limit at Leoa 2 lane roadway with - - .
azg | 7O Ir;ﬂn_uﬁf::r-l‘nulder On 5+ 397/Main 5t R marthesty o Adars ftve oo Yas Yes 184 $73,600
Add sigr= and From Adams Ave noethedy o .
grg | SNOMMEr | kings forshoulder | On SH3ITMainSt | morthem city limitmorh of Trgke 2 lane roadway with Yes | es 488 | $195200
Lane shoulders
lanes HeartLn
Should Add sigrs and From southem city limit east of
3313 CURE | markings for shoulder | On FM 2271 Selton Lake northery to 3 lanzs with showders Yas Yes 0.86 $35,400
-En= lanes FME305 Adams Ave
Should Add signs and From FM2305iAdams Ave nomhery
3314 CURET | markings for shoulder | O Morgan's Poipg Rd [ T e IS AR PORREAY | 5 |apes with showldzrs Yes Mo 0.37 14300
Lane kanes fo northem city imit &t Bonpie L
Add sigr=s and - e
3347 5:'”1;”“’ markings for shoulder | On FM 2433 e city lvit eastedy 0 | 5 |oe roadvisy Yes | fes 0.6 $24.400
- lanes
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

City of Temple

‘ Exasting Condition

. . From Temple Laks Pak eastedy io | 2 lane roadwsy witk - -
201 | BReRowe | Addbikerwiesigns | OnFM 2305 o 2371 oo Yes | Yes 155 $10,000
. Add 8f wide multi-use | Alorg FMZI03Adsms | From FM 2271 esstedy o 52 - -
202 | sdepan | M e et sideg) s Prace 2 lane radway Yez | Y 152 $315,000
. . - Fromn 3. Andrews Place easisdy fo
203 | SidePath ”f"d': “&u‘;""’e rulti-use f"g FMZIDIADSME | | o temm and of avisfing side path at | & lane radway Yes | Yes 145 | $202000
S0e pa e Montpark Bd
. . - ~rom eastem end of existing trail
35 | SidePath ”fddg H“H‘:I“"E mtfi-use i"’"g FMZIDIADSMS | oot of Dodgen Loop eastedy o | 5 lane roadway Yas | Yas 135 | $2700m0
S ps e Wiest Gate Dr
Add siges and _
. : : On FMZ305 and From Vet Gate Dr eastedy . - . .
304 Sz Lare Ir;l;n_uﬁfr.rhc}ﬂe SH5UAdams Ave Dodgen Loop east lane radway ‘fes Yes 350 $£156,000
Shoudee | P9 Sins and 2 st fo | 2lene madway with
07 oulder | orkings for shoulder | On SH 53 rom Dodgen Loop exl esslerty i | 2 lane radway w Yes | Yes 042 $16,300
Lane lanes aazham city limit shoulders
. : . From existing trail in Hedtags Pak
1054 | Tl ”""’;E”:‘ vede mud- ;"FE' f“ aaz“ﬁ noethery to exising side path along | Cresksideandopenland | Yes | Mo 417 | $1.251000
use a Ridge BAdamns dve
. : From existing trail in West Temple
1056 | Trail ”""’;E”:‘ wodemull- | zoot ofsHaeT Comrmurity Park rorhey snd Oipen land Yez | Mo 138 | $414000
use westery i SHATT
. : _ . . From existing trail in Miler Sprngs
1061 | Tl Add 10 vedemudll- | EastoflilerSprmg | ooy ey 0 SH 3T st Tamer | Dodedamaandopen | |, 134 | $a02000
use fral Park or land
- Edd sigrs and restr From SH 31T easterdy o Firle
1062 | BikeLare furl:-i::?nle e T | On TaverDr Smartany y 4 lane radway Yes Mo 0.72 535,000
- . On extisfing and - —
106.3 Sie Lane gl:;:igrsfnd restips propased sastem GTwpi'ﬂEﬂEldem“hrr aastady fo 2 |ahe roadwizy and future Mo Mo 0.0 $45,000
cycle lanes axtension of Tamer OF e Cadway
} . O exisfing and -
Add sigrs and restips From 24d Waco Rid eastedy to 2 |ane roadway and fubus -
1004 | BRelare | o e lanes o "'E_h': iﬁfrmnr Kagley Rd 2 VWildiower Lr e — ez N 08 #0000
r
1065 | BikeLane ﬂﬁ'ﬁ; ana et | on iidhawer Ln T Fegley Fd essiery 9 009080 1 2 fane roausy No No 068 $34.000
= ~Dop
O exisfing and
_ . . proposed nohem From Adams fve nodthedy o 2 |ane roadway and futus - -
1071 | BiveFovte | Addbikeroutesgrs | ORI TEED | ke oadaay Yes Mo 1.57 $10,000
Or
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

City of Temple

‘ Exasting Condition

) Bdd 10 wide - Ab:lrgnreeimﬁ_taf :mpftpasajtrﬁlswﬂmfF'EEl ]
1081 Trail il Tarser Intemediate RidgeiHogan northery o Adams Creehside land Yes Mo 1.20 $£360,000
use Sehool s
100.4 5:",::”” z':': :;'H;”E':' S5 | O Noeth Feint Rd ;m:f’”“'h Circle 2322050 | 5 e raduisy Yes | No 0E2 | $155000
= . . From proposed bl at westem oy
1413 | Shoulder ”"';' "“;;”E"i- signs, g:gm?-t“m’ fimit along Lecn Fver nodthery to | 2 lane roadwiay Yes | Yes 083 | $207500
Lans and markings 4 Pea Ridge Ad
i B i O, N i N
1114 ‘?:":';”E' z':';' ;:‘;;’f::' Signs, gmwthﬁ’ {:;nml?eﬂ;ijﬂld_ue Ranohedy = | 5 | one roaduiay No Yes 120 | 4300000
Add 406t veide rudb- Along Abardored AR | From proposed trail aliong Leon
1133 | Trail el and east of Ray Allen | River eastedy to existing frail st Ray | Abandoned raiload ez Mo 450 §1,350,000
use Elementary Alen Blementary
) " - From southem end of exisling trail
1435 | Teai ”"'“'JH”:‘ vademut- | Sastof 5"[;“"“* 3t Pullman Flace Bivd southerly o | Open land Yez | Mo 068 | $204000
use Crossing Sth 5
Include shoulder lane -
1950 | SMO9HET | b futwre oadwsy | OnH K Dodpsnlogp | o Bamhardi Ad northedy to 2 I madumy o Yas 208 &
Lahe improvement Adams Ave (eas])
Includz shoulder lane - _ -
1152 5;:'”‘3' with future roadvay a':'r‘" dH K D‘;‘Ef;l'?-fr E:‘;;Ef’”e (east] Parfnety 10 | 5 | adumy Yez | Yes 518 &
- improverment propa !
Includz shoulder lane - ) .
Shoulder : OnH K Dodgen Loop | From MeLane Plovy southerdy o 2 lanz undivided, £ lane
1133 with future roadway o No fes 476 -1
Lans improvement proposed FRs Ciakdale O divided madway
Add sigrs and On Tharkan Ln,
1955 | Sikzlare | markings for bicycle Ga: iz D? L 2 &[::“Df“"ﬂe Decouthetf 0P | 5 e rodways Yaz Mo 0.60 §74 000
fanes Oiskvizw Or
. ) From Oakview Dr southedy to
- Add 107 wide mudli- ‘West and south of Cak . " n
1156 | Trail proposed trail south of Canyon ‘Wooden area ez Mo 1.00 £300,000
wse fral Creek Park Creck Dr
Add signs and On Canyon Creek D, |
1157 | Bikelane | markingsforbicycle | Blackland Rd, and rom Camyon Creek Dreasteriy b | 5| ooy Yes | No 340 | $136000
s S L5190 just north of EM311T
. . _ From prop. tral along cresk norh of
1464 | Trail ”"'“'t‘m“:‘ ide: mudli- mgn”t"fﬁ" ard | comester noherly to prop. trai Open land Yes | Mo 145 | 4433000
use along Eird Cresk
. : From Shallow Ford Rd westedy and
1963 | Tl ”'““'t‘m”:‘ wide M- | eg Leon River northery io exising bail in Miler | Fiverside land Ye= | Mo 540 | 31547000
use SoAnas Park
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

A-32 |

City of Temple
In
- - State Length Cost
Exaating Condition Local =
‘ " Fin ‘ tigiway | {mi) ‘ i
Include shoulder lane - T
1972 | SPOUHEr i futurs adway | OnWterLa oo f”ﬁ"‘f ;:'5" limit okt 8| 3 |ane madway Mo Mo 0.3 &
-Ene improvement afor's Valey
. . _ From proposed Hickory Rd
176 | Tl ”'d“';a”:‘ vide muds- == of Ramblewcod | i sion sastery o proposed el | Wooded ares Yes | Mo 056 | $285000
use south of Canyon CIEf D
East of Cak Cresk
- . Bedd 105t wide - Park and south of From proposed trail norh of Forest -
78 | Tral wse brail Kang's Daughbers Trsil easteely to Mearket Loop Park and open |smd fes Mo 0.55 185,000
Hospital
- Bdd sigr= and restrips From proposed trail on south side of -
1178 Sikz Lane for bicycle lanss On Market Loop Cotiowocd Dr eastedy to 515t 5t 2 lane roadwisy fes Mo 019 0 500
Alorg existieg and
. Add Bfi wide mulfiuse | proposed essiedy From SH 317 eastedy o CldWaco | 2 lane roadway and future
11924 | SidePath side path avlension of Poisan A rosdinay Mo Mo 1.1 $342,000
Qsk Rd
) : From proposed frail along Leon
1204 | Trsil ”'““;E':'i“ vade muli- | o FepperCreek | River morthedy to city fimit at Creeksid land Yas | Mo 164 $292 000
H=e Chanzr Daic Dr
. . From proposed frail west of Keagley
13 | Tesl Mdﬂ‘ﬂ'}i& vide M- | e Fepper Cresk | Rd nodthery fo propossd ral just | Cresiids land Yes | Mo 145 | 438000
u= south of Wildfiwer Ln
. Bdd 107 wide mudi- From proposed trail west of Hagley - -
1304 | Tral use brail Alang Pepper Creek Rd northeddy fo Adams fwe Creek=ids land fes Mo 118 354,000
oy Shoulder Bdd shoulders, signs, From Riverside Trail at Oid Waco - =
HE e ard markings On Cid Waco Rd Rd nodhery fo Adams Ave 2 lane roadway fes Mo 216 340,000
- Bdd signs and restipe | On Hiliard Rd and From Adams Ave northery o . ) - .
1213 | BikzLare for bicycle lanes Research Plowy SHIGhinport Fid 4 |ane divided roadway fes Mo 142 §74,000
- . Bdd 8f wids multi-use From SH3GRirpoet Fid noethedy to . i -
1214 Side Path sidz path Alorg Ol Heward Rd Central Foitte Pl £ |ane divided roadway R Mo 004 $185,000
n Add sigrs and restrips From Central Pririe Floay noherdy - -
1215 Sikz Lane for bicycle lanes On Cid Howard Rd o McLane Plowy 2 lane roadway ez Mo 004 347,000
- Add sign= and restrips From FM 93 noethedy fo proposed . i
13232 Bz Lane T — Oin Sth Strest #rai alora shandoned ralroad £ |ane divided roadway Mo Mo 1.48 $50,000
. . At porthem end of - .
1224 | Trsi Add 0% vade mudl- | e il westof | o orth end of existing fral west | i s Yes | Mo 0.40 $30,000
use fral Stk St of Sth 5t o Sth St
From proposed brail at 5t 52
Shoulder Include shoulder lane O proposed southem A - -
el = 23
1225 Lare in fubure roadway teian of 1=t ot H:rtheﬂ]_- l:: Temple Colizge Wiure roadway ‘a5 Mo 067 il
Pedestran overpass
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

City of Temple

Exsting Condifion

State
Local
Plan ‘ Highvway

Len_gtll

{mi}

Gost
]

. . — From Temple Coliege Pedestran
126 | T ”'d“'t‘m':'f wide: mud- L’fﬁ sfi.’“‘-‘ St | gverpass nosherly fo proposed tral | 5 lane roadway Yes | Yes 052 | $156000
use {bath sides) nowth of Felder D (both sides)
. Add 107 wide mudt- Along 5525001st 5t From proposed brail norh of Felder - -
1227 | Trail use brail {bath sidzs) O rohey to Avenue 1 4 |ane roadwiay fes as 140 $420,000
i =] 5 .
1228 | Sk=Fowe | Add bike mute signs 3‘::; 9;25'1151 Stand . Avene Mrodhery to Adams | | aduay Yes Yes 1.00 $10,000
Shoulder Add shoulders, =signs, . From southem city limit narthedy to
1233 Lana and markings O Little Riwer Rd Blackiard Rd 2 lsne roadway Mo No [ikis} £162 500
Shoulder Add shoulders, =signs, . From Elacidand Rd northedy o -
1234 Lana and mafkinas (On LitHe River Rd Diodoen L 2 lanz roadway ‘fas Ho 060 £450,000
Add sigr= and . -
1235 | Bielane | markings for bicycle ‘i',“n"‘:'“""" Luther King oo Dodgen Loop nodhety to 8th | 4 e wadway Yas | Mo 171 362400
lanes -
1236 | SRz Rowe | Add bike mute signs ?"‘D":'“"h" Luther King | From Avenue M rodhery o fvemie | o caduay Yes No 0.58 £5,000
. . From FM 02 nostherly to exising
1242 | Tesil ﬂ'::'t‘m':'f vide mudli- | e Cresk irailin South Temple Community | Creekside land Yes | Mo 100 | $sm0000
Park
Shouker | 0 sins and From peopoced treil couth of FME3 | 2 lane and 5 lane
1234 Lane Ir;il;n_us for shoulder | On Boubaell Rd at Boutwel Rd northerly fo FM33 roadways ‘fas No 040 £4000
Shoukdey | /0 SigRs and On FMZ, 2nd From FMOZ noetheriy S propozed | 2 lane and 5 lane
L I’;ﬂ"gﬁ forshaulder | o bimaq s 5t trail alorg ahardonzd rairad FostwEys Yes ez & $25,000
: Bdd 107 wide - From FM17411315t aastedy to -
12614 Trail use brail Along FME3 proposed trail aking creek 4 |anz roadway ez ez 0.1 33,000
. : Bdd 107 wide - From FM17411315t aastedy to - - -
1274 | Tl e b South of Fow GlenLn | 00 i alord creck Open land Yes No 021 B3,000
. . From proposed breil slong Pepper
1284 | Tesi ”'d”t‘ﬁ':'f vademudl- | Eo o S Creek northely fo proposedrmad | Wooded area Yes | Mo 0.31 $33,000
use juist east of IH3S
Shouldes Includz shoulder lane S:lﬂrl:r;;lir D‘rdm?"?‘am From proposed road just east of
1382 an= with futune roadiay — Tag'_ﬂl:ﬁ Vallay IH35 norkedy bo city limit west of Future radway ‘fes o 045 il
- improvement Ad b Charzr Calk Oy
. Aedd 107 wide - Sowth of bend in 315t | From peoposed trail south of -
1281 | Trsil use frai st abandoned railrad nodhery fo 31st | OPEN 1and Yes | No 043 | 120000
- . Add Bft wide muli-use | Alomg FMIT3131st From proposed el east of = - - - o
129.2 Side Path side path Srect Warvicke D northedy bo fvenus O 3 lanz roadway ‘ez fes 347 £554.000
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

City of Temple

| Exisfing Condifion

1203 | SidePsth :.’dd: i:;“*" MUHIZ2 | jng st Streat ﬁf’"e % northery to SHEIRAIMS | 5 ) cadusy Yes | Yes 0.36 $72000
. Add 87 wide mulli-use SHENAdamS Ave portnedy to st | — N _
1204 Side Path si= nath Alorg 315t Steest [ E—— I lane roadway eg Mo 0.47 $04.000
On north sice of . .
1205 | SBkeRowz | Addbikeroutesigns | Temple High Schogl | o o15t St easterty and southery | o oy Yaz | Mo 075 $5,000
to Adams Dr
ard Z3sd St
. ) Along drairage S . - o -
1201 | Tesi ”’““;EET vademudl- | el and . *‘;}_ﬁiﬁtn"f Waricke fo 31st I*"“";gai;‘"“"e' v | o 057 | #7100
HsE Winchester Dr Nc eF Lir ane Y
) Bdd Bff wide multi-uss . From 315t 5t easiedy fo existing -
1303 Side Path sid= nath Alang Waters Oairy Rd trail jutsd west of St 5t 3 lane roadway fas Mo 0ra £156,000
; . From existing frail in Temple Lions
1211 | Tesil L"::;E”? VeS| o ofBid Cresk | Park sastedly io propossd Hickory | Oipen land Yes | Mo 03 | $70m
Rd
. . From proposed il along Leon
1221 | SideFath ”.’dd': E&;"’E muli-use | e Shallow Ford Rid | Fiver nodhedy bo sxisting trsil i | Namow Zlsreroadway | Mo Mo 08 | $7EM
S pa Temple Lions Park
n . Bedd 107t wide - . From existing trail in Temple Lions . -
1222 | Trail et Blarg Bird Cresk Al ey Creskside land Yes Mo 192 $576,000
3 . . From Battle Drive eastedy to
. Bdd 106t vade - Along Bird Cresk and - - -
v
1323 Trail woe bra into Hodge Park gﬂpﬁdﬁallh&uﬁen.ﬂm& R Creekside land Mo Mo 172 $516,000
. . Through Hodge Park - . .
1324 | T Add 10 wademudl- | een aye R | o Proposed bl slong Bind Wooded area betwzen | o | 03 | $10z000
use fral and five 5 Creek easizdy fo 37th 5t houses
1325 Siwz Fowlz | Add bike route signs On e R From S7th 5t eastedy bo 315t 54 2 |ane roadwiay fas Mo 083 $5,000
1326 | SidePatr jdd: ﬁg;‘"’e muliuse | e Avenue R From 3t 5 easiedy fo 15t 5t & [ane roadvay Yez | Mo 085 | $190000
. . Mo of Terplelions | _ . . _—
1334 | Tral Add DR wide muS- | o et of Vialley rom existing bl in Temple Lions |y e zves vz | Mo 085 | $258000
use tral y—— Park rorfedy fo Midway Or
. Add 8f wide muli-use | Along Mideay Dr and From IH35 5B FA northedy fo -
11 | SdePain | S b rophad il alorg Prsper Creck | 21202 roaduzy Yes No 0.44 $88,000
- . Bdd 106t vade - ‘Wiest of Hegley Rid and | From peoposed trail along Pepper - - =n
R use frail eactof Ofd Wano R | Creek noethery fo Jupites O Open land ez No = $334,000
. . . . From proposed trall morth of Poison
1359 | Tl ”'d“’u‘auf vide mudt- :E"“‘ ofWiird Chime | o) R aasterly to proposed il | Cipen land Yez | Mo 130 | $380,000
use et af Cid Waso Rd
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

City of Temple

. ] . From Dewbery Ln eastedy-
. Add 107 wide rmudi- Alzrg Praine View Rd | P 2 |are roadwiay and open - -
1361 Trail use frail ard west of Hiliard Rd zl.rﬂnsm o existing side path along kand ‘fes Mo 1.84 £352,000
ams Ave
) O exisfing and - .
Add signs and ) From proposed trail west of Pea
1371 | Bhelane | makings forbicycle | ProPoss =Sty Ridge Rd fo Hillard Rd ot Research | 2 '“E';“E'd‘”“ andfubire | v | he 102 $40,800
fanes Stoneholiow Dr Locp
— . Add 107 wide rmudi- From Hilliard Fld easiedy o exzing | 2 |ane roadway and open - n
1372 | Teail wise brail Alzrg Rzsearch Loop Papoer Crask Trail land b= Mo 0.4 £102,000
74 | Teail Add 107 wide rmudi- Alzrg SHIGAIpor Rd | From Old Howard Fd eastedy and 3 lare roadwiay and Vs " 160 =07 000
E = wse fral and Pepper Cresk norhedy to Central Poirte Plosy wreskside land = . :
; : Southwest of -
. Bedd 107 wide - o Fror Dodgen Loop M2 FR eastedy - .
1381 | Tl vse brai :ﬁgﬂiﬂtir io exizing bril in Woodbridge Park Gresnbelt ez Mo n.g2 $276,000
. Add 107 wade mudi- Wiest of John Paul From existing trail in Woodbrdoe -
1383 | Tral wise brai Jones Dr Park norfherly o Nugent Ave Cipen lard ‘ez Mo 0.g2 $186,000
Morth of Hodoe Park - .
; : . F trail betveen
. Bedd 107 wide - and betivesh shopping Fom proposed ‘Wiooded area east and 2 - o
1381 Trail wise b oaniir ard Sa Byernes F and T noethery fo lane roadway b= Mo 0ga £204 000
Galf Course westzm end of Kzller Rd
1392 | BkeRowe | Addbikersiesigns | On Keller Rd ;ﬂmg m"'mn": end of Keller ea=texly | 5 | madeay Yes Mo 0.33 £5,000
1303 | Side Path fdg E:u:m MUHIZE | pong Apache Dr o Keller Rl northerdy lo Ademe | o iy Yz 4o 061 £122,000
1901 | BkeLare ﬁ"ui'g““ f;f___f—"_h"m O 57th St o D“E'EEE‘ Loop SEFRPafReAy | 4 | one oadway Mo Mo 0.31 $15,500
140.2 Sie Fowlz | Add bike route signs Oin Soott Bowevard Frorm 37th St eastedy bo 43nd St 2 |ame roadway Mo Mo 0.:z0 £5,000
140.3 Sikz Fowlz | Add bike route sions On Scolt Boulevard From43rd S easiedy Stio 315t 52 | 2 lane roadway b= Mo 042 £5,000
East of Scott and
. Add 107 wide rmudi- Wikite Hospital ard From Scott and Whits Bhd eastedy | - - - "
140.5 | Teail wise brail wiest and south of and southedy bo Stn St Crairage chamnel b= Mo 0E7 £20H,000
Bverue W
. ] From proposed frail connecting fo
1406 | Trsil ”""’U‘H':'i"‘ vademull- | o of FelderDr | Soott & White Hospitsl northerly and :e'j“ E“‘g;““““b* Yez | Mo 0.16 $45,000
MsE cashedy fo 1si St evelnped
Add 0% vide mudsi- E’IO"L: ;:EILF‘; Frorn 15t 5t eastedy o cwrent 2 |ane roadway, open land,
1408 | Tail vise brail Tarr;;'lt'Paﬂt and southerm and of 306 52 [orossing fubure roadway, and ez Mo 175 £525.000
akorg Knob Creek railroad) creskside land
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

A-36 |

City of Temple

L Sroen soulhem end of 30t St .
1400 | T ”'““U‘EDI“ vade M- ”ﬂﬂ f":"'.’lt' gfe" | vthery o Avenus E at Jeff ‘d:*'E.E'E'dE df'“’ ;"“ Yas | Mo 1.24 §372,000
H5E 8 T Faliro Hamilion Park FAINZJE CNEM
1411 | Sk Lane ﬂﬁgf*fgm’ﬁh‘m Oin Averuz H From 315t 5t easterdy fo MUK Bhvd | 4 lanz radway Yes Ho 155 $63,000
1421 | SkeRowe | Addbikerutesigns | O 15th Street ;m"‘r‘:”_ mmmﬂ :”“9 REET | 3 e radusy Yas Mo 0.81 $5,000
1931 | SkeRows | Addbikerutesigns | On4Oth St From Avenue R romhedy to Avenue | | oadumy Yz Mo 105 510,000
) " Alorg Bird Cregkand | _ )
1432 | Tesil Add 10fvade MUl | o o Sammons Goi | o Avenue D3 Strodhedy 0 | e fand Yas | Mo 1.3 $303,000
use fral Coursa Hugent Ave
Add sigrs and - } )
1433 | Bislsne | maskings forbiycle | Oin Nugeed Ave “rom ”:ftg;d""e D westerly fo 2 lane radusy Yas | Mo 0.4 $.400
lanes -
1934 | SkeRows | Addbikerutesigns | O Eberhardt Road Em;”fe""!“"m"*'t 4 |ane Fadvay Yz Mo 170 510,000
. . . From proposed brail west of
1441 | Side Path ”.’“d: E“H‘:‘“E multi-uze ’;’;'9 T = r—— £ |ane roadvisy Yes | Mo 140 | $295000
Soeps Dodgen Loog
- . Bdd Bff wide multi-use . From Diodgen Loop eastedy fo just - -
1442 | SidePath side path Along Industral Bhd west of IH35 vamps t FAM1143 4 |ane roadwiay fes Mo 189 §355,000
. Add 87 wide multi-use | Alorg ~rom just west of IH3S ramps &t - - n
443 | Sdefath | i oot FA 143 nchustris] Elvd | FM143 sastery to 3ed St # lane roaduay Yes | Yes 048 §92,000
1444 | Gz FRows | Addbike route sgns ,?“ Zenith 5t and From Sed Ave eactedy to Dodgen | o | oaduiay Mo Mo 136 $10,000
‘oung Bve Loop
Shouder | 30 sgns and O SHSYSHA Rirpoet | From exizting bsil in Woodbeidpe | 5 lane radway with
i 5 ! : i = 2 3 5
1434 Lane Ir:l;ngﬁf::r_h:lulder 24 Park norherly o Kegley R houiders Mo s 142 §56,800
Add sigrs and - ) = .
145z | ShouMer | inos forshoulder | On SH3SMimenRd | o fegley Rdnothedyio Od | 3 lane maduay with Yes | Yes 0.37 $44.500
Lans lanes Howard Rd shouiders
Add signz and - . = .
1453 | Showker | o ings forshouider | On SHOGMipotRd | Crom Old Howard Rd northerlyto | 3 lane roadwiay with No Yes 260 $104,000
Lahe lanes SHAT shoulders
Shouder | 3d sigr= and From SHIT northedy fa orthem | 2 lane radway with
. B i 'ax 3
1454 | o Ir;il;ngsf::r_lﬂulder On SHaipor Rl | e or | o Mo Yas 200 320,000
145.1 ‘?::Ej'”a' ’a’fg ;m”f' HE | o Cearey Rd [ﬂﬂﬁhﬁﬁm A RO | 3 e raduimy Y Mo 140 £350,000
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

City of Temple

‘ Exgsting Condifion

Add shoublers, signs, | On Mouser Rd and From Dodgen Loop westedy o - -
1463 Lanz ard markings Mclane Paravay Airpod Tral 2 lane raduay s Ho 231 $327,300
. Bedd 10t wid e m- BAlong Airport Trail aid | From Mowser Rid rorthedy and 2 |ahe roadway, and -
140.4 Tril use tral oresk wesiery o SHIT creckside land Yes Ho 203 £513,000
. : ‘West of Oid Howsrd _
474 | Tl M”;ED:‘““E"“"' 7 nd east of Central | O C";:”"a’d Rdmorthedytn | o o Yez | Mo 184 £552,000
u=e Texas Regional Apon ==
. Bedd 10t wid e m- Morth of SH3GAIpoH | From proposed treil east of Oid -
1481 | Tral wse bral d Howsard Rl easterly to Cearley Rd Open lard ez Mo 0.06 $282,000
Add signz and -
1433 | Bielane | markingsforbicycle | On Mugent Ave Trom Cﬁ’[:g R essleddy to 2 lane roadway Yz | Mo 0.89 335,500
lanes -
. Bedd 10t wid e m- ~rom US190 at FM 3117 eastedy fo | 2 lahe roadway and - - -
1491 | Tral wse bral Along FM3117 railroad reilroadside land ez Ye= 0.33 $89,000
. " From FI 3117 northerdy fo
1902 | T M”';ED:‘““E"“"' Alorg raivoad proposed frail aking proposed 2 !I“ ;‘?f";“;“" Yes | Mo 160 507,000
use westem eedension of Tower Rd ralroadsoE an
Cin 50th St Ayere J ~rom southem end of 30th 5t south
1494 Sikz Fowlz | Add bike route sigas - 2 | aof fwe N pofhedy and westady fo 2 |ahe roadways Yes Mo 170 510,000
Hth 31, and Awerus E 14t 52
Bdd signs and On Awanue E, Bth 5t
14853 Sz Lane markings for bicycle Buerme C, Averue B, ~rom 14th 5t westedy fo 11t St 2 |ahe roadways Yes Mo 083 $38.000
lanes and Avenus A
Add sigr= and - ) -
1906 | Sislsre | markingsforbicyle | Onith St o Aenue Anorhery to Garfeld | 5 e aduay Yes | Mo 0.55 $22.400
lanes -
Add signs and On1fth Stand Pak | From Garfied Ave nostherly fo Tth
i i = (= i )
148y Sz Lane Ir;ilgn_uﬁf::rh-:}tle Ave St Fark Ave 2 |ahe roadways Yes Mo 0ir 530,200
Add sigrz and OnCariekd Ave.and | From 11th St esterly and northerly
i ; - roadv, (- T 3
1482 Sinz Lane Ir;il;n_nﬁf::rbl-:}tle Tt 5t iz Park Ave 2 lahe uEYE Yes Mo 0ir $30,300
Bdd signz and O Tih 5t Maybom
1400 Sikz Lare markings for bicycle Cr, th 5t, and Walker | From Park Ave northedy to Jed St 2 lanz roadwiays b= Mo 0.25 522,000
lanes By
Bdd signs and -
14040 | Bikslsne | madkingsforbicycle | On SS200/%d St rom Wailker Ave northerly o 7 lane roadvays Yez | Yes 060 $24,000
lanes 2ellzine Morh
Add sigr= and -
. . . From Jed St eashedy fo eastem end -
149491 | Bik= Lare Ir:lgn_nif::rbm}tle Cin Beliaire Norh of Eislisine Narth ot \fisitoes Carer 2 |ane roadwisys fes Mo 0.2 $6,000
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Table A-9: 2011 Reference Projects for the City of Temple (continued)

City of Temple

o - Hiate Leamgth Cost
Exasfing Gondifiomn Local £
‘ Plan | Hegiway | (mi) 1]

B 106t wide: mudti- Blorg creek, southeast | From eastess cify imif roshedy o Creekzidz land and open

1502 | Tl use irai of James Viilsor Park | sisfing trail in James Vison Fark | land Yes | Mo 1.63 $353,000
) : Morth of Emersan - . .
1504 | Trai ”’“";EET“"“E T | Ementsry srd in o exeirg ;“F';" JE"’EF,"";'E"' Sari Isnd Yes | Mo 053 $150,000
usE Feruson Fark wastedy pjuson F'3
#dd sigr= and From proposed trail in Ferguson
150.5 Sz Lare markings for bicycle Oin Fowler Rd Park norhery to proposed trail 2 lane madway hi=: Mo 0.9 $11,500
lanes north of Doans Ave
Alang proposed -
. . - From curent rortherm end of Fowder | _ -
. Bdd B wide multi-use | northem extersion of rom Future radway ard 2 lane
1306 Side Path side path Fowdir B and French Ad nl:tﬂ‘lsr‘ly—e:astady to propased - Y= Mo 044 $82.000
. trail alang Williamson Branch
el 107 viide rruds Mang Willamsan Eroen Adams Ave norhery o Creskside land and 2 lane
i - == 2 7
1314 | Tea wse brai SBranch Creak and xisting tral in Mller Park ay b= Mo 249 $747 000
Shell Awe
#dd sigr= and - _ . - .
; p Oin 1st 52 and Virginia | From exsting il in Miler Park 2 lanz and £ lane drided -
1913 Sz Lare Ir;ﬂn_nsf::rhc}tle e northerty and bt 3rd S fovays b= Mo 024 §10,400
#dd sigr= and - .. .
1514 | Bielane | markingsforbicyle | On SS2007%d St rom Virginia Ave northerly ko 2lane and & lane divided | o, |y 0.00 $3,600
lanes Walker Awe FoadwEys
Add signs and O S0th St ard Eroen Adams Ave nohery and
3 i i ==
1524 Sz Lare Ir;il;n_usfrrhc}tle L avendusky Dr aasterty to Dodgen Loop 2 lane roadways = Mo nrz §25,800
. Hdd 107t wide - From Tth 5t eastedy to existing tradl | - . - -
1331 Treil wse b West of Jackson Park i lackzon Fadk Drairage chanrel b= Mo 0.4 §72.000
. . South of King Cirand | From existing sl in Jackson Park
1593 | T ”’d”;ﬂ[’i&“‘je M- | cugh King Circle | ssstery io proposed bail westof | Wooded ares Yez | Mo 062 $186,000
use Par Codgen Loog
. o From Avenus C pomthesy fo existing
144 Sikz Rowiz | Add bike route signs On 2nd 5t trailin Jackson Fark 2 lane roadway Mo Mo 0g3 $5,000
Includz bike |are with From proposed trail just sowsh of
1351 Sz Lare futare madway Oin South Kegley Rd ‘Wildfloveer L parfhedy to Adams: 2 lane madway hi=: Mo 0.8 &0
irnprovement Bus
- #dd sigr= and resinps From Adsms Ave nosthery io -
15352 Sz Lare or bicycls lanzs On Kegley Road SHIE/ Ao Rd £ |ane madway s Mo 053 $46,500
TOTAL 17870 $28.25m
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Table A-10: 2011 Reference Projects for the Village of Salado

Village of Salado

Alorg Mill Cresk Goff | _ e
i . Bdd {0ftwide mulS- | Courss, Smith Branch | o MSINBFReasEy ) ooaed wooded area, i
133 Tl use brai Creek =nd Salada southery-rorhedy existing trsil in and creckside land Mo Mo 336 $1,608,000
Fames Tablerock Ampitieatrs N
212 | BkeRowe | Addbikeroutesigns | On FM2268 éﬂféfﬂ northery b Ll 2 lane roadwiay Mo Yes 162 $10,000
) i South of Southridge _ .
- . Add 107t wade mudt- “rom proposed el along Salado Oipen |and and 2 lane -—
321 Tl wse frail j-:l ard alomg Salado Cresk o Wi 5t oy Mo Mo 0.4 £177,000
lazs and westery
. . Alarg propased - . . - -
211 Side Path .ﬂfdd 2 wide multi-uss agslom exiersion of o proposed Teail along Sr_nﬂ'l whire radway ard 2 lane Mo Mo 111 $227,000
sidz path and exizting Foyal 5t Sranch Cresk westedy to Main 52 roadway
. . O Pace Pam Rd and | From proposed bl along Salado
3313 Sike FRowle | Add bike route signs T = Amakd Fd Creek wastesty o 1H 35 5B FR 2 |ane roadwisy Mo Mo 033 $5,000
. . ) Loop witkin area boundad by
34| Tesi M”;ﬂ“{‘“‘je - g::”‘ f‘fsa‘a‘“ Hah | onpasd Vilage R, Salsto School | Open land Mo No 227 | $681.000
== = Ad snd Wiliams Rd
. Add 107t wade mudt- - “rom Main 5t eastedy to northem ; i
a7 Tl use brail Alorg Salado Creek ity imit at Chisholm Trail Creekside [and Mo Mo 1.74 37000
TOTAL 1307 $3.24m
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Table A-11: 2011 Reference Projects for Bell County

Bell County
‘ Exasfing Condifion
Shoulder Add signs and ~rom Molasnlle eastem city limit 2 |ane one-way radwsy
i i el =1 = =
7.14 Lane Ir;ﬂngﬁ for shoulder | On US130WEFR aastery fo Belion westem ciy imé | with shoulders Mo s 1.20 $45,000
Add sigrs and ~rom Temple sowdherm city imi at
720 | Shoukder | ings for shoulder "j’gf;{‘g‘“"d O | BambardtRd souresty to Milam | 2 lane road with showders | Mo Yes 182 | $476300
-En= lanes Courty Line
Shouldesr Add shoulders, signs, - ~rom Harker Heights city limit 2 |ane roadway with narmow - —n
32 Lane and markings On PN 2410 easherdy o Belion easiem city limit | shoulders No Yes 200 $500,000
Add sigrs and ~rom Belion eastem city limit .
925 | ShouMer | ings for shoulder | O FM 435 sastary fo proposed brsil along EJ“H::“‘“ with No Yes 474 $185,400
-En= lanes Lean River ouE
- Shoulder Add shoulders, =signs, “rom Bumest Courdy Line rorthery -
121 Lane and mankinas {On Cakslls Rd i EM 415 2 lane roadway No Mo 3 $310,000
- Shouldesr Add shoulders, signs, “rom Dakalla Rid northkedy fa - n
122 Lane ard matkings On FM 118 Coryell County Line 2 lane roadway Mo s 280 $700,000
Shouldes Add shoulders, signs, “rom Bumst Courdy Lire sastzry o
134 Lane and mankings On Maxdale Rd VWiclFridoe R 2 lanz roadway No Mo 344 $260,000
Shouldes Add shoulders, signs, . ~rom Waolfidge Rd eastedy to S5H . -
132 Lane ard markings On FM 26570 155 2 lane roadway No Yes 403 §1,007,500
133 | SkeRows | Add bike route signs ';:'r“dTT";ﬁ ,';h':"éd"’e L, | oo SH 195 easterly ko FM 2484 | 2 lane roadways Mo Ho 251 $15,000
Shouldes Add shoulders, signs, - ~rom Tally Ho Rd eastedy fo IH3 -
134 Lane and mankings On FN 2484 NE FR 2 lanz roadway No s 17.80 $4.450,000
Shoulder Add shoulders, =signs, “rom Lampasas County Like .
1432 Lane ard markings Oin Boys Ranch Rd sastery t FM 115 2 |anz roadway Mo Mo 289 $672 500
. Bedd 107 wide - ~rom Corell Cowty Line southedy .
15.7 Trail use brad Alorg Clask Creek o Eays Ranch Rd Creekside land Mo Mo 1.23 £375,000
Shoukdey | 140 signs and Froen Killees eastern city limit 2 lame roadway with
il i g ‘&5 B
244 Lane Ir;ﬂn_uﬁ for shoulder | On PN 438 asterly fo FMO3 <houlders No s 635 $262 400
Add sigrs and — .
- Shouldesr - o “rom FME3 eastedy o westem 2 |ane roadway with - c
243 Lane Ir;il;l‘l_ﬂﬁ for shoulder | On PN 438 Selton city limit <houlders No s 380 $152)000
2 |ane roadway and fubuns
Shoulder Add shoulders, =signs, - roadwiEy east of fuluse - -
351 Lane and markings {On Chapamsl Rd rom 5H 185 easfedy fo FM 3481 T No Mo 647 §1,617,500
eitension
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Table A-11: 2011 Reference Projects for Bell County (continued)

Bell County

Haglviray

Lemgth

{mi}

Cost
L]

Add shoulders, signs, - From Tally Ho Rd norhedy fo -
B | ard makings On FM 2434 S0 2 lans madvay No Yes 113 $262500
Add sigr= and — " . .
Shoulder . - - Froen VWillismson County Line 2 |ane roadway with - -
‘| o Ir;?;n_u-s for shoulder | On 54185 rorheshy I FREZG70 L No Yes 560 $227 600
. ] Frrorn Klllzen city limit east of
563 | Tl M”,J‘ED:‘““E"“"' Blorg Trmmier Crask | FAUAE1 noherly fo Harker Heights | Creksids land Mo No 145 | $3e5000
use souther city limit
. ) From Molamdle city limi =ast of
527 | Tl M”;E”:‘““E"“"' &isﬂ""" halar FA321D sasterly to city limit west of | Cresksids land No No 083 $270,000
=2 Pleazant Hill Cemetzry Rd
. : BAlarg South Molan From Molamdle 2astem city limit
529 | Tl M”JED:‘““E"“"' Cresk and Nolan pastery fo proposed beil of Belion | Creskside land No No 067 | $2.901,000
use Creek wesizm city limit
. ) . From proposed bl along Leon
5244 | Teail M”;E”:‘““E"“"' Alang Lm"mﬁifﬂ' 38 | Siver clockwise to Mitchell Branch | Riverside land Mo Mo 1082 | $3205000
u=e -EMpEsas her {Cresk- 5E of Befton
. From Mitchell Eranch Creek: 52 of
5845 | Tl M”;ED:‘““E"“"' Morg Lampasas River | Selton westery to Belion ciy imit | Riverside land No No 788 | $2.304 000
use west of Elm Grove Rd
. ] Frrom existing trail &t Stillhouss
5820 | Trail M”,J‘ED:‘““E"“"' ZastofHigh Osk Or | Hollow Lake nostherly fo propossd IWE':”‘-“ aeaandopen |y, Mo 175 | tsas000
use trail nodth of EM240 an
Shoulder | £ 5NS and From Harker Heights rorem city | 2 lane roadway with
T i | 240 = 2 fr)
2z | Ir;il;un_uﬁf::r_mmder On FM 3215 e o s i No Yes 102 $40.800
Frrom proposed frail along South
. Add 107 wide mudii- Alorg cresk and west | Molan Creek noeth of raiload Creeksids land and
721 Trsil use fral Pleazant Hill Cemetzry | =astedy to Pleasant Hil Camebery wooded ares No No 0.3 $114,000
A
. ) BAlarg Pleasant Hill Frrom proposed il east of South
722 | Tl M”;E”:‘““E"“"' Cemetery Rd and Molan Cresk nodtbery 4o ot Hood | 2 /22 roadway and gravel | No 240 $570,000
=2 Cuarry R boundary roadway
- Shouldes Add shoulders, signs, Frrom Fort Hood east boundary
7335 Lane srd marings On Sparta Rd sasterly b Bskion westem city imits 2 |an= roadwiay Mo Mo K6 $915,000
Shoukd Bdd siges and Frorn FI 2434 nodthedy i southem | 2 lane roadway witk
7o Culaer markings for shoulder | On FL 3481 Harker Height= city limit south of shoulders, excapt on Mo as 266 $106.400
-Ene lanes Dl ey Dr bridge
. . ‘West of Shaw Branch | From proposed frail slong South
774 | SidePatn ”de: “&H‘;’“’E mullisg | ook s slong Molan Creek westety fopropossd | —Pen Ind and 2 lans Mo Mo poe | $128000
Hoepa Jackrabhit Fd trai alorg privabe rad roadiway

|
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Table A-11: 2011 Reference Projects for Bell County (continued)

A-42 |

Bell County
‘ Exisfing Condition
Blorg prvate moad
. Add 107t wide mut- betwesn Wyat Eap From Jackrsbbit Rd nohady o -
Tr2 Tl vse b L ard Shaw Ersrch S Open |ard Mo Mo 102 £306,000
Creek
Shoulder Add sgns and From Molamille 2astem city limitto | 2 lane onesway roadway
b : = oo E -
782 Lane Ir:ll;ngﬁf:r_lﬂulder OnUS180EEFR Balton westem oy limit with shoukess Mo fes 1.23 $48,200
. On Levy CrossingRd | _
Shoulder Add shouldess, signs : 2 From FM 2440 nodhedy and
ry 1 /] " ] e
7o Lane ond markings -;:jd Paddy Hamilion easterly ko FNG3 2 lamz roadwiays Mo Mo 4 52 $1,155,000
Bdd signs and - .
- p From FIM 439 eastedy to Belton 2 larnz roadway with - n
a0 Eiz Lane Ir;::ngﬁf:rhc}ﬂe On FI 83 wesiem ity it houiders Mo Yes 450 $154 400
Bdd sigrs and - . .
Shoulder X o On FM2115 and IH3S From Willismson County ne 2 larne roadwiay with - - -
3141 Lane Ir:ll;ngﬁf:r_lﬂulder WE FR noetherly o FMZ253 houlder Mo fas 719 $287 500
Includz shoulder lane -
g13 | Showker | fwe madway | OnH3SNEFR ol vl C’EE.“E:”H'"“"“*? o 2 lane roadvay No Yes 106 $0
-Ene improvement B ity i
Includz shoulder lane From Mair S5t &t Ml Crezk Or
gz3 | Shouder ik future madwsy gg E;ﬂm and I35 [ etharly to Eslon southem city 2 lane roaduizy Mo Yas 107 80
—Ene improvement limi
Shoukde | 290 == and From rorthem oty imit rosredy o | 2 lane radway with
o - - 7 ) 'es 3
Fahl ] Lane Ir;ﬂngﬁfr.r-lﬂulder On 3H 31 McLennan Cordy Line houiders Mo fas 643 £258,000
O Thamas Armold Rd,
Shoulder Bdd shoulders, signs, | Williams =2, and From IH 33 5B FR westerty ard 2 |zre roadwiay and fubuns
834 Lans ard markings proposed extension of | nodbedy fo PR 2434 roadwEy Ho No 1.76 $440,000
‘Wiliamns St
Add signs and _ .
= Shoulder - - . From FM 24249 nodbedy i southem | 2 lane roadwey witk -
336 Lane Ir;ﬂngﬁf:r-lﬂnulder On FM 1670 Beltoe city limit at Sunficwer Ln e Mo fas 370 £275,000
. . On Boer Rid and - Lo
Include bike are in From Belion noethem city limit near | -
334 Sikz Lare ) proposed sowthem Future rmadway Mo Mo 243 1l
fubure radway cxtesion of EM2ZTA U5 190 rorhedy to Sparta Rd
Should Add signs and From Morgan's Point Rd eastedy to
3316 nulger rarkings for shoulder | On PN 2483 Templa westem city limit vest of 2 lane roadwiay Mo b= 042 $36.800
-Ene lanes SHIT
Bdd 40 vide gk Morth of Stillouss From proposed bl along Stillhowse
A Tl el & - Hollow Lake and east | Lake nodtherdy to Belton city limitat | Wooded anea Mo Mo 060 $1230,000
o of Vista T Cogridge Rd
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Table A-11: 2011 Reference Projects for Bell County (continued)

Bell County

‘ Exisfing Condition

™
Local | B
Plan | MEaRway

Length

{mi}

Cost
L]

L X From Eahion ciy imi rorh of
243 | Teil M”;EE;““”E"““' ”;“.”E'ﬂlﬁ‘%“‘d US120 WWE FA eastery-nosthery i | Wooded avea o Mo 274 | sazzom
use welot ' praposed frail alomg Molan Cresk
; ) From Belion noethem city limit north
=2 | Tel ”'“"'J‘EET“”E"“”' South of FI33 of Dighy D potthesty to proposed | Open land o o 083 | $240000
use trail north of Addale Or
. . Firom Salado northern city lin at
72| Tel ”'d"ufi““‘j‘”““' Borg Salado Cresk | Chisholm Trsil eastedy o proposed | Cresiside land Mo Mo 819 | $2457.000
usE frail along Lampasas River
Shoukler | Pdd sians and From eastem Tampie city limit 2 lane roadway with
Sns anc . . i .
sy | Shos Ir;lgngﬁf::r_kmlder OnsHSIana sz | TR SRR ORI Loz ez Mo Yas 1225 | $400.400
o e oo o From Bahion oy i & Vilage Hill
a02 Clger i ”H:'j 5 S0% | O fuction Bam Ad | Ad eastzdy fo Belion city limitwest | 2 lans roadway Mo Mo 105 £252 501)
Lahz ard markings of Loop 12
. . Frrom proposed brail along
91| Tel ”'d"';a”i““'d‘”““' mﬁt Michell Bramch | | o ocacas River nothery fo Loop | Creskside land Mo Mo 350 | $1,050000
use 1
Bdd signs and From Williamson Courdy ine .
1144 | Shouker | kings foeshoulder | On SHOS northarly to southem Temple ciy jﬂ:“”f':j‘““ itk Mo Yz 1948 | %7760
~ahe lanes limit muE
. . . Frrom proposed bl along Leon . R
1162 | Tl ”'d"ufi““‘j‘”““' ”'h'E'Fﬁ:E Creskand | cier N of Burton northedy to F‘T'ﬁ'* S I 145 | $3a5000
use LECN F Shallow Eoed Bd an
. ) Alang proposed Firom proposed frail along Mitchall
1174 | SidePath ”fdd': 3“;"* MultiuSe | o therm extension of | Branch Creek noredy to proposed | Future roadway No No 107 | s214000
SHeps Witter L trai alorg Lech River
Shoukd Includz shovlder lane | O proposed southem | From proposed frall along Leon
117.2 Culger with fubure roadway eitension and existing | River norhedy to Temple south eity | Fulwee ard 2 [ane radway | Mo Mo 157 £
~ane improvement Witter L limi
. . From proposed brail north of Buron
1475 | Tl ”'d"ufi““‘j‘”““' Alarg Eird Cresk L northery to proposed Hickory Rd | Creskside land Yez | Mo 136 | $408,000
use extension
3 . From Taylors Walley Rd eastedy to
1zz | Trsil f::;ﬂ”;‘“’d“““' Blong Leon Fiver proposed frail west of Shallow Ford | Riverside land Yes | Mo 060 | $180,000
Ad
3 " Firom Terple city imit 5t Chader
1z | Trsil ”'d";ﬂ”;‘“'d‘”““' Mong Fepper Creek | Ciak Drnoetherly fo proposed fral | Creekside land Yas | Mo 168 | $504,000
W D'@ Y
use oot of ly Fid
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Table A-11: 2011 Reference Projects for Bell County (continued)

Bell County

Includs bike lsme vith . _
. . Oin Pes Ridoe Rdard | From Charter Osk Or northedy o - -
1214 Sike Lare _fu'ture roadway Ol Wane A miverside Trail at Ok Waco Rd 2 lanz radwsy fes Mo 1.47 =0
improsement
1On Hartrick Bluff Rd
Includs shaulder lane
Shoulder . ard propased - . 2 lanz roadway and fubure
1224 Lare :MH"i fubure Foadway southe tension of rForn FRE3E rorthery fo FRICE =y Mo Mo 319 =1
improsement Sth St
Should Add should . ~rom marthedy Litde River City Limit
1232 cldes SMOUKIESS, SI0NS, | O ONd T-95 northedy o southem Temple sty | 2 lan= roadway Mo No 365 $912 500
Lahe ard marargs fimik
- . Bedd 107t wide rmudti- ~rom proposed bl along Leon . -
1244 | Tl use s Alorg Crezk River narthedy to FM 3 Creskzide land s No 242 $726,000
Shoudee | IClute shouldsr lane S:“rﬁ"ﬁ“er md” 'D‘.:‘:.m From Termple oty imit west of
1283 ans with fubure roadway 2d ard Tag}im Valley Chadzr gl Dr northedy to Oid Future radway ez Mo 044 =1
- improwement % - Waco Rd
Add sigrs and “rom northem Temple city limits at .
1455 | Snodder o incs forchoulder | On 5435 Clear Ridge Park Dr norhedy o 11'“”::”‘““ with Mo Yes 757 | $anzam
-anz lanes Coryell County lire ouds
. Bdd 107t wide rmudt- Alorg creek, noeh of ~rom Bob: Yihite Rd westedy to . .
1504 | Tl use brai Tower Foad azstem Temgle city fmé Creekside land Y= No 080 $180,000
TOTAL 237449 £37.35m
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Table A-12: 2011 Reference Projects for Coryell County

Coryell County

‘ Exasfing Condition

In
Local
Flan

Hats

Highway

Langth

{mi}

Cost
]

Should Include shaoulder lane O fuhare Grimes “rom morthem Copperas Cove oy

235 cuiges with fubure radviay Croszing Rd northerm | limi noethery fo proposed road east | Pulure roadway Mo Mo 143 -]
~Ene irnprosvemet extEnsion of Lawsor Ln

. . From proposed mince atenal
34 | SidePath :l.’dd: Eg;"*! MAltUE | e FM 1913 ssstery bo Copperss Covewest | 2 lane rosdwisy Mo Yas 202 | 404000
limit

Shouler Include shoulder lane On futwre soutem _ -

T8 Lane i fuure ay b From FM11G eastedy to US1590 Future roadway Mo s 3T o]
Shoulder Add shoulders, signs, _

91 Lane and markinas g On FM 530 From FM 1113 eastedy to FM 115 2 lane roadwisy Mo es 583 $1,470,000
Shoulder Bdd shoulders, signs, - - - o -

9.2 Lane srd marings : On FM1113 From FM3E0 southerdy to CR32835 2 |are roadway Mo fe= AT £347 500
Should Include shoulder lane | On proposed FM 2808 | From Lampssas County ine

99 cuiges with fubure roadvay future sasizm easiedy and northerly o Copperas Future roadway Mo Mo 214 21|
-Ene improvement axtensior Cove city limit near Abbett Ln

. . . From proposed major atenal at )

101 Shoulder .ﬂrdg _-.hl:irl.ll;b:ler's, =igs, le":'IFM 1;;: ard CRA205 sastery i Copperss Cove f'w:ramrrm E;;a;e rosdaEy, Mo Yes 165 $012 500
i s marongs 1 roadway ity limit east of Woodland Dr e roadway
Shoulder Add signs and “rom Copperss Cove northem cifty 2 lamz roadway with

11140 Lane Ir;il;ng-sfrrslﬂuulder On FM 118 i motherty o M 530 ’ houiders Mo s 7.2 £200400

- Shoulder Add shoulders, signs, From Bl County Line noethery o - -
123 Lane and markings On FM 118 Copperas Cove easiem city limit 2 lane roadway Mo s 1.1 $200,000
_ . Bdd 1107t wade mui- “rom Copperas Cove southem city - -
15.8 Trail use brail Blong Clark Creek limits soushesly to Bell C Line | Creekside land Mo Mo 14 £473.000
Includz bike lare vath “rom Lampasas County ine

172 Sike Lare fubare roadeay Oin FN 3046 northedy fo Copperas Cove 2 |are roadway Mo =] 0.33 -]
irnprosemet sautharmn city limit

. Bdd 107t wade mmad- “rom FM 3046 eashbedy bo proposed -
18.2 Trail use brail Blong Clark Creek trail aborg Clear Cresk Creekside land Mo Mo 044 $132,000
. . “rom Copperss Cove eastem oy

183 | Tei M”;ﬂ”?““e"“"" 5‘“""‘“?‘ af Nohem | G northery fo city imit sowh of | Wooded avea Mo Mo 038 | $114000
u=E ~ancer LT Mowthern Camcer O

TIOTAL .07 $4.85m
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Table A-13: 2011 Reference Projects for Lampasas County

Lampasas County

iate Length Cost
Highway | (mi} ]
. Hdd 107t wide - Along west side of “rom US190 nohedy fo Copperss | Land batween Taylor .
R use i Tayior Cresk Cowe City fiit Creek and Railmad Ho Ho 302 [ $906,000
Includz shoulder lane On proposed Big - _
29 | Shouer b ftue madway | Divide Ad southem oo F""_Eg’é'f ”“‘“'“;"T o i | e sty o o 144 &
-En= irnprovement extension pperas Love sauthem city lim
Should Add sigrs and “rom CRA4SD (westem WPO
71 oulder markings for shoulder | On LS 150 [boundary] eastedy to westem 3 lares with shoulders Mo ‘fa= 255 $102,000
-En= lanes “=mpeer city it
Should Add siges and ~rom Kempner east city lim
74 oullges markings for shoulder | On LS 150 eastedy o Copperss Cove westem | 3 lames with showders Mo fas 0. $26.400
-En= lanes ity limit
Shoulder Add shouldess, signs, n “rom Bumst County Line rosthery - -
8.1 Lane and markings On F3170 4 US130 2 lamz roadway Mo fas 358 $307,500
Includs shoulder lane .
g3 | Sheuer i futre madway ;I'“MF“;P“‘B:' MEicr | e FM1913 zouthery 1 US 190 | Futuee rosdway o o 722 &
-En= improvement ra
~ . “rom Kempmes city limit st
g5 | Showlder ”'“5’"”&”“- SIS, | o FM 2808 Cherokes eastedy to Kemprarcity | 2 lane roadway Mo Yes 185 $470,000
-=n= anc marangs fimié near Eagle Ln
Shoulder Add shouldess, signs, “rom city limit near Eagle Ln to city - -
96 Lone ard markinas On FI 2303 firi Rear CRAS1E 2 lamz roadwiay Mo (= 0.39 $07,300
- Shoulder Add shoulders, signs, ~rom Kempner city limit near - -
a7 Lane ard marirgs Oin FM 2308 CRAGTE in EM 2657 2 lane radwiay Mo fes 1.60 $400,000
Includz shouldar lane | On proposed FM 2308 | _ -
gg | Shouler b futwre radway | future castem oo F"u".zw sasterdy b Comvell | e roadivay Mo Mo 07 &
-En= improvement exfension unky Line
Shoulder Add shouldess, signs, “rom Bumet Courty Line rorthery -
114 Lone ard markings On FM 2637 to FMZS08 2 lamz roadwiay Mo (= 274 $685,000
Shoulder Add shouldess, signs, “rom FM 2508 nobedy o - - -
112 Lane andl mariings On FM 2637 Copperas Cove saufhem city it 2 lamz roadwiay Mo (= 1.0 67,500
Shoulder Add shouldess, signs, “rom FM 2637 eastedy fo B=l
141 Lane and markings On CR 4431 Courky Line 2 lamz roadway Mo Mo 043 $120,000
“rom peoposed road near CR 3300
Shoulder Includs shoulder lane | On CR 2300 srd . Hamow 2 lare roadway
151 Lane in future roadway Future madway ﬁ:;?gﬂngﬂwm propased ard future roadway No No 15 %
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Table A-13: 2011 Reference Projects for Lampasas County (continued)

Lampasas County

Stats | Length Gost
Highway | (mi]} 1]
. . From FM2E37 westedy and
161 | BieLare m"’e t:;‘i,“"* " | Express zoutham noethery to Copperas Cove Future rosdway Mo Mo 145 %
1 raadway aextension southem city limit
Includz bike lsre vath | On fuhes Pony From Copperss Cowve city limit north
163 iz Lare fuhare roadway Express southam aof 15180 northery o south of Future roadway Mo Mo 0.3 21|
improsemet axtession Suckboard Trail
Includs bike lare with _
171 | Bkelare | fubure roadway On FM 2026 o F"UTEW eastedybo Conell | 5 o0 aduay Mo Yas 061 %
improsemeEt unty Line
TOTAL 3.5 $3.08m

Table A-14: 2011 Reference Projects for the US Army Corps of Engineers

.5, Army Corps of Engineers

3 ) - From Comanche Gap Rd westedy

= . Add 10 wade med- Alarg novth shome of o Thnugh wooded area o

56.1 Trail use brai Stilkauss Hallow Lake &22?431 (with seversl spurs and around | Mo Mo qa2 32 546,000
3 ) From existing trail east of Chalk

5848 | Trsil Add 10t vade mu- | Alang narh of Ridge Falls westery o exsting trsil | Wooded area o Mo 754 | $2262000

use fral Stillhow=s Laks = "
near Elf Trail
TOTAL 16.34 $4.91m
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Table A-15: 2011 Reference Projects for Fort Hood

. . From Central Taxas College at Bzl
740 | T *”d“’t‘mni““‘je"“"' Morg US 190ESFR | Tower Dr eastedy bo proposed trsil | 2 lane one-way road No Yes 178 | 5000
== or soufth side of US150
Shoulder Add shoulders, signs, | On Cid Copperss From Consfifution Or 2astedy fo 2 lane roadway with
a1 Lane ard mafkings Cowe Rd Coryell-Bell Cownty Lins urpaved shoulders No No 184 $445,000
Shoulder Add shoulders, signs, | On Cid Copperss From Coryel Bl Courdy Line
812 e srd mardngs Cowe R sastery to Killeen west city limit 2 lane roaduiay No No 178 $443,000
Shoulder Includz shoulger lane | On proposed nodthem | _ - -
10.4 Lane it fubure Foadus bypess om FI 16 easiery to US1590 ke radvay Mo s 313 80
Include shoulder lane _ -
292 | Shouker i future sy ";’“WT“"" Destroyer ;}"&Tﬂi‘fﬂfm“ Rdeasterly | 5 ans madusy Mo Mo 344 &0
~ane improvement =
. Bdd 1107 wide mad- Alang LIS490 WE FR From Tank Destroyer Ehvd sasisdy | Dipen land and 2 lane one- -
213 T use tral ard op=n land iz proposed fral neare Coleman Rd Wy roadway Ho s B.80 $1.980,000
Along west side of Fort
Add 108 wide rmudh Hood St around Mew From existing trail mear Coleman Rid | Through open land slong
214 | Trail o B - Pation Parcand Mew | sastery and northery fo existing back side of housing Mo Mo 172 $516,000
use Vsitwright Housing | trail alorg Ceréral Or divizions
Division
. " From US 130 EB FR. southedy bz
29| T ﬂ’:st‘mni““‘je"“"' Blorg Clarks R axisfing tral at south erd cfFRed | 2 lame roadway o Mo 0.7 $243,000
Dk
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Table A-15: 2011 Reference Projects for Fort Hood (continued)

n
. - Stats | Lemgth |  Gost
Exisfing Condition Local E
‘ e oy | MOy | (mi) ]
Alorg Clement Rd,
- . Bedd 107 wide rmudl- Live Oiak, and sowth of | Fromn Clarke Rd eastedy to existing | 2 lane roadways and Open -
22 | Tl use frai Vontzque Village trail zouth of Main Ct land Ho Ho 100 | $300.000
Elementary Sckool
R . Add 107 wide - | Esstof Ruck Circle | From existing treil norh of Fuentes
s | =l use trai and west of creck Ct nostherly fo US 190 EEFR Open land Ho Ha 062 | $186000
3 : From proposed tradl along LS 190
731 | T ”"'“t‘muf wide: mul- ?““"‘“ﬂf;em' =B FR eastedy to existing fras in | Open land Ho Ho 0.84 $252,000
use EEs Ll Central Texas College
. Bedd 10t wide rmudlt- Alorg rorth side of From existing treils in Central Texas
223 | Tl use trail University Dr College aastedy to Clear Creck R | -Pe" 130 Ho Ho 030 | $150,000
- 1 i | '
352 | SidePath ;fddg E“;"* multi-use g";iﬁ';w Clear 1;"&'&”‘:?‘&‘ Ad rodhey 0 US | 5 e radway Ho Yes 0.28 456,000
Add signs and O 10th St ard Froen Killeen city limit &t gate
. ; . - .
a2 Sz Lare lr;::n_uﬁf:rtu:}tle Wiarrior Way nort iy io Marfin O 2 lane madway ez Mo 0.8 $32.400
Add sigrs and -
- - p From Wateecrest Fd northery fo
R Sikz Lane lr;:;n_nﬁf:rtm}tle On Robets Rd propased trail along US 190 EB FR 2 lane madway Mo Mo 073 520,200
. Frorn US190 WE PR nornesty to
W7 | T ”"'“t‘muf wide: mul- w "éf"*tf axisting trail near Vienable Village | Open land Ho Ho 0.4 $132,000
use sge menary EEIT'EHEH'
. . From exizting trail slong Hoover Hil
4511 Sie Rowle | Add bike route signs On Hooweer Hill Rd St northesty to Fort Hood St 2 lane madway Mo Mo 0.52 $5.000
Add siges and restipe | O Fost Hood 5t From Tank Destroyer Rd nodkedy -
81 | BRelare | o bicyok lanes Centrsl Dr,_and 16th 5t | 1o Hell on Whees Ave 24 lane roadway Ho Ha 106 33,000
. Add 107 wide mudt- Sroen Fort Hood bowndary northery
723 | T i Blarg Quamy Fid o oo B v ¥ | ceavel roadway Mo Mo 285 £355,000
Shoulder Bdd shoulders, signs, From Cuamy Ad eastedy fo Fost
T34 Lane and markings O Molam Rd Hood boundary 2 lanz madway Mo Mo 4482 $1,230,000
TOTAL 3. 58 37 45m
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