Chapter 11: Performance Measures

CHAPTER HIGHLIGHTS

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 21st 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.
•

Suggested Performance
Measures by Mode
Summary

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

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
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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
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.

Safety is one of the primary performance measures for the automobile
network. Current performance measures include:
•
•
•
•

Number of fatalities
Fatality rate
Number of serious injuries
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.

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.

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.

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
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.

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 TxDOT CRIS
data to track the number of reported crashes involving bicycles. The
system is based solely on reports from police responding to crashes,
therefore does not report incidents of near misses, which bicycles are particularly vulnerable to.

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.

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
, 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.

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 ¼
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.

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.

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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Performance-based asset management is a new planning requirement mandated by 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
shares its road system with the auto network.
Special considerations for trucks are roads that are restricted due to
geometric, weight, or regulatory considerations.

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 TxDOT load restricted bridge inventory. This
inventory can form the primary database, but should be verified against local inventories from KTMPO
member jurisdictions.

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.
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.
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While the
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.

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.

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.

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.

11-8 | K T M P O R E G I O N A L M U L T I M O D A L P L A N

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.

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
and the
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.

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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