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9: Performance Measures

INTRODUCTION
Performance management uses system information
to make investment and policy decisions to achieve
goals for the multimodal transportation systems in
an MPO study area. Performance-Based Planning
and Programming (PBPP) refers to the methods
transportation agencies use to apply performance
management as standard practice in their planning and
programming processes.

The goal of PBPP is to ensure that transportation
investment decisions—both long-term planning and
short-term programming—depend on the ability to meet
established goals.
As a federal requirement, states will invest resources
in projects to achieve individual targets that make
collective progress toward national goals. MPOs are also
responsible for developing LRTPs and TIPs
through a performance-driven, outcome-based approach
to planning.

Flow chart describing the process for Performance Management, provided by the National Highway Institute
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GPATS is now developing its PBPP process to meet
federal requirements—including requirements to track
specific measures and set targets—and to meet the
unique planning needs of the region.

National Goal Areas and Measures

Transit Performance

Highway Performance

Public transit fund recipients—which can include states,
local authorities, and public transportation operators—are
required to establish performance targets for safety and
state of good repair, to develop transit asset management
and safety plans, and to report their progress toward
achieving targets. Public transportation operators must
share information with MPOs and states so that all plans
and performance reports are coordinated. The list below
identifies performance measure goals outlined in the FTA
National Public Safety Transportation Plan and in the final
rule for transit asset management. GPATS will be required
to coordinate with public transportation operators to set
targets for these measures.

 Safety goal area and targets

Through the federal rulemaking process, the FHWA requires
state DOTs and MPOs to monitor the transportation system
using specific performance measures associated with the
national goal areas prescribed in MAP-21 and the FAST Act.
The following list describes these national goal areas for
highway performance as well as performance measures.
However, GPATS can take on additional measures
beyond what is described.

 The region’s next steps

Safety

This document is meant to serve as a bridge as GPATS
transitions to a more strategic PBPP. This document
describes:
 National goal areas and measures
 Federal requirements

 Injuries and Fatalities
Infrastructure Condition
 Pavement Condition
 Bridge Condition
System Reliability
 Performance of National Highway System
Freight Movement and Economic Vitality
 Movement on Interstate System
Congestion Reduction
 Traffic Congestion
Environmental Stability

Safety
 Fatalities
 Injuries
 Safety Events
 System Reliability
Infrastructure Condition
 Equipment
 Rolling Stock
 Facilities

Reduced Project Delivery Delay

Note: For GPATS, targets for these measures will be set
based on those set by the state and performance reports
will be added once data becomes available.

Note: For GPATS, targets for these measures will be set
based on those set by the state and performance reports
will be added once data becomes available.

For more detailed information on any of these performance
measures, see Appendix E (http://www.gpats.org/
plans/horizon2040).

 On-Road Mobile Source Emissions
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FEDERAL REQUIREMENTS
Targets
 GPATS is required to establish performance targets
no later than 180 days after SCDOT or a public
transportation operator sets performance targets.
 For each performance measure, the policy committee
will either decide to support a statewide target
or establish a quantifiable target specific to the
planning area.
 SCDOT, MPOs, and public transit operators must
coordinate performance measure targets to ensure
consistency to the extent practicable.

Reporting
 Horizon 2040 must describe the performance
measures and targets, evaluate the performance
of the transportation system, and report on
progress made.
 The TIP must link investment priorities to the targets
in the LRTPs and describe, to the extent practicable,
the anticipated effect of the program on achieving
established targets.
 GPATS must also report to SCDOT the baseline
roadway transportation system condition,
performance data, and progress toward
achieving targets.
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Assessments
 FHWA and FTA will not directly evaluate GPATS’
progress toward meeting performance measure
targets. Instead, GPATS’ performance will be
assessed as part of regular cyclical transportation
planning process reviews, including Transportation
Management Area certification reviews, small MPO
self-certification reviews, and the Federal Planning
Finding, which is associated with approval of the STIP.
 FHWA will determine if SCDOT has met or made
significant progress toward selected targets for the
highway system.

SAFETY
South Carolina has the highest traffic fatality rate in the
nation. It is 67% higher than the national rate and 40%
higher than the states in the Southeast. Reducing the
number of transportation-related collisions, injuries, and
fatalities is SCDOT’s highest priority and makes safety
everyone’s business. In 2011, the Director of the South
Carolina Department of Public Safety (SCDPS), who also
serves as the Governor’s Representative for Highway Safety
in South Carolina, announced the Agency’s goal of zero
traffic-related deaths for the State. This goal, also strongly
supported by SCDOT and the South Carolina Department
of Motor Vehicles, became the starting point for the State’s
update of the strategic highway safety plan (SHSP), entitled
Target Zero. Target Zero is an aspirational goal for South
Carolina and is based on the philosophy that no fatalities
are acceptable. The state will set targets advancing this goal
during the next 20 years. For more information on statewide
efforts to reach this goal, see Appendix E (see http://www.
gpats.org/plans/horizon2040).

Safety Needs within the GPATS Region
SCDOT provided a safety workshop for GPATS with data
specific to the study area boundary. The workshop
examined the crash data within the GPATS region to provide
some perspective on what safety problems the region is
experiencing. Potential focus areas include:
 Roadway departure
 Intersections
 Access management
 Non-motorized roadway users
These areas could be influenced by GPATS as a
project moves through the planning, programming,
and delivery process.
More detail on these problem areas and traditional
engineering countermeasure techniques can be found in
Appendix E (see http://www.gpats.org/plans/horizon2040).

Safety Strategies
The safety of the regional transportation system is a top
priority for GPATS. Therefore, additional Guideshare funding
has been allocated in the Horizon 2040 financial plan
for safety and intersection improvements. Making these
projects a priority should help move the baseline and
improve overall safety in the coming years.

Safety Targets
SCDOT evaluated and was required to report its fourth*
round of safety targets for the five measures on August 31,
2021. This action started the 180-day clock for GPATS to
take action to either set region-specific targets or accept
and support the state’s targets.

When setting safety performance targets for the
state, statisticians performed extensive analysis of
the data related to each measure (i.e., traffic fatalities
and severe injuries and vehicle miles traveled). South
Carolina used a seven-data-point graphical analysis
with a five-year rolling average. After the data points
were plotted and graphical representations of the data
were created, trend lines were added to predict future
values. The trend lines were based on linear and nonlinear equations with R-squared (i.e., best fit measure)
values.

Using the models, statisticians predicted the values
for the current year. Examining current and planned
education and engineering safety initiatives, they
estimated reductions in fatalities and severe injuries to
calculate the state’s safety performance targets.
Staff from the SCDOT Traffic Engineering Office also
met with representatives from the MPOs and COGs
to deliver a presentation on the state’s target-setting
methods. The tables below shows GPATS and South
Carolina baseline information, the state’s targets, and
safety targets set by regional transit agencies in their
safety plans.

2018 - 2022 SAFETY TARGETS (2016-2020 BASELINE AVERAGE)
Traffic
Fatalities

Fatality Rate*

Severe Injuries

Severe Injury
Rate*

Nonmotorized

SC Baseline

1023

1.838

2877.2

5.162

440.8

SC Targets

1061

1.82

2850

4.892

500

GPATS Baseline

100.4

1.67

325.6

5.404

52.4

 Integrate safety goals, objectives, performance
measures, and targets into the planning process
 Include the anticipated effect on achieving
the targets noted above within the TIP, linking
investment priorities to safety target achievement

Additional Measures Coming Soon

Transit
Provider

Mode of
Transit
Service

Fatalities
(Total)

Fatality
Rate**

Injuries Injury
(Total) Rate**

Safety Events
(Total)

Safety
Event
Rate**

System
Reliability***

CATbus

Fixed Route

0

0.00

8.5

1.44

19.5

3.32

10.527

Demand
Response/
Paratransit

0

0.00

1

0.10

3

0.30

16,002

Fixed Route

0

0.00

15

1.72

19

2.26

37,383

Demand
Response/
Paratransit

0

0.00

1

0.94

1

1.56

32,073

*Rates are based on the unit per 100 million vehicle miles traveled
**Rates are based on the unit per 100 thousand vehicle revenue miles
***Reliability is determined based on vehicle revenue miles/ failures

 Address areas of concern for fatalities or serious
injuries within the region, coordinating with
SCDOT and incorporating safety considerations
on all projects

Next steps

2021 TRANSIT SAFETY TARGETS

Greenlink

For the 2022 performance period, GPATS has elected to
accept and support the state’s safety targets for all five
safety performance measures. This means GPATS will:

In the future, GPATS will need to decide whether
it will support state targets or set its own
targets for other federally-required performance
measures related to congestion reduction,
freight movement and economic vitality,
environmental sustainability, and reduced
project delivery delays. The performance
measures will be added to this document until
the next LRTP update. At that point, GPATS
will fully integrate a performance-based LRTP,
combining the PBPP with LRTP elements and the
associated decision-making processes.
Previous Target Adoption Dates:
February 2019
May 2021
February 2021
November 2017
October 2020
October 2019
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TRANSIT ASSET
MANAGEMENT (TAM)
Transit Asset Management (TAM) plans have been
employed to inform the distribution of transit funds
based on the condition of transit assets, with a goal
of achieving and maintaining a state of good repair
for agency assets. US DOT has found that nationwide
an estimated 40% of busses and 23% of rail transit is
considered to be in marginal or poor condition, with
a $90 billion backlog in deferred maintenance and
replacement. TAM plans allow transit agencies to monitor
and manage their assets over time. They can help
improve safety and increase performance and reliability.
South Carolina has created a Group TAM Plan for rural
transit agencies in the state, and larger transit agencies
have been tasked with creating their own TAM plans to
serve their differing needs.

Photograph provided by Clemson Area Transit
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TAM within the GPATS Region

 Rolling stock

GPATS has two transit agencies within its boundaries:
Greenville Transit Authority dba Greenlink and Clemson
Area Transit or CATbus. Each agency has its own needs
and assets. Due to this, Greenlink and CATbus have
created separate TAM plans. GPATS is not required to
create a TAM plan of its own, as the MPO is only the
designated recipient of FTA funds and not a transit
agency.

 Equipment

TAM Process
Transit Asset Management involves setting performance
measures for different asset classes. Agency assets
are separated into four different asset categories
with established performance measures. These asset
categories are:

 Facilities
 Infrastructure
Agencies then assign each of their assets to one of
these categories and begin measuring which ones have
met or exceeded their useful life benchmarks. In other
words, agencies are determining which assets are not in
a state of good repair. This means that transit agencies
are striving for low percentages. As assets age and their
conditions deteriorate, performance measure values will
go up due to the increased percentage of assets that
have met or passed their useful life benchmark. Federal
regulations require transit agencies to establish and
report yearly targets, at least 5 years into the future, as
an attempt to inform funding decisions.

Transit Asset Management (TAM) Targets
As was mentioned earlier, each transit agency has
different types of assets and, therefore, different needs.
Generally, each asset category is split into different
asset classes. For example, busses can be a general
asset class under rolling stock but can also be broken
into differing types of busses, such as articulated
busses and cutaway busses. The table below
summarizes all asset classes, and their associated
targets, as listed in Greenlink’s TAM Plan and CATbus’
TAM plan. The two sets of the TAM targets were adopted
by the GPATS Policy Committee on May 17th, 2021. All
funding decisions made in the TIP will consider these
targets moving forward. In an effort to aid moving
transit capital towards the regional targets, GPATS
elected to set aside Guideshare funding specifically for
transit capital projects.

Photograph provided by Greenlink

GREENLINK TARGETS
Category

Class

Performance Measure

CAT TARGETS
2021

Category

Class

Performance Measure

Target
Rolling Stock Bus

Equipment

Facilities

% met or exceeded ULB

20%

Trolley Bus

% met or exceeded ULB

0%

Cutaway Bus

% met or exceeded ULB

75%

SUV

% met or exceeded ULB

67%

Van

% met or exceeded ULB

0%

Truck

% met or exceeded ULB

0%

Car

% met or exceeded ULB

0%

100 W. McBee
(Terminal)

% with condition rating
0%
below 3.0 on TERM Scale

154 Augusta St
(Maintenance Garage)

% with condition rating
0%
below 3.0 on TERM Scale

2021
Target

Rolling Stock Articulated Bus

% met or exceeded ULB

0%

Bus

% met or exceeded ULB

20%

Equipment

Trucks and other
Rubber Tire Vehicles

% met or exceeded ULB

0%

Facilities

Administration

% with condition rating
below 3.0 on TERM Scale

0%
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INFRASTRUCTURE
CONDITION
South Carolina has one of the largest state owned
roadway systems in the United States of America. South
Carolina is also in need of extensive infrastructure
repair and replacement. When the State Gas Tax was
introduced, 80% of state roads were in need of repairs
and 750 bridges in the SCDOT inventory were considered
structurally deficient. This is an $11 billion problem
that not going to solve itself over night, but rather over
the course of years. The state has formed a game plan
to address as much infrastructure as possible over
the next ten years. The process will work in tandem
with infrastructure performance measures and will be
monitored over time to assess its success.
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Infrastructure Needs within the GPATS Region
The State as a whole has varying needs depending
on the region in question. The GPATS region needs
extensive repairs to its non-Interstate National Highway
System. GPATS’ baseline condition for the non-Interstate
NHS is much lower than the state’s and will need serious
repairs to meet the State’s 2-year and 4-year targets.
The GPATS region’s Interstates and bridges are above
the State baseline conditions as a whole. GPATS bridge
conditions are already well above the State’s 2-year and
4-year targets.

Infrastructure Strategies
GPATS Guideshare funding does not typically cover
repaving. That is handled by a separate SCDOT program.
However, any GPATS project that is programmed and
completed will improve the infrastructure in that area.

If coordinated well, GPATS funded projects can help
cover more ground than the SCDOT Resurfacing program
alone. Opportunities include looking for overlap between
areas in need of infrastructure repair and areas in need
of improvements consistent with GPATS funding policies,
such as:
 Access management projects
 Widening projects
 Intersection and general improvement projects
A need for infrastructure repair, especially if it causes
a safety issue, combined with any of the needs sited
above will be considered in the GPATS ranking process.
Infrastructure repairs completed with GPATS funds
will open up SCDOT funding to repave and repair other
roadway segments.

 Percent of Interstate pavements in Good
condition

SCDOT created 4 –year targets for Interstate pavement
condition and 2- and 4-year targets for non-Interstate
pavement condition and bridge conditions. Like the
other National Goal areas, MPOs are required to either
adopt the State targets or create their own 180 days
after a state announces its targets. GPATS Policy
Committee elected to adopt and support the State
targets on October 15th, 2018.

between was considered fair condition. These segment
rankings were used to calculate the percentage of
pavements in good and poor condition across the State
and used to generate the State’s targets. The targets
are the median projected conditions based on the
average deterioration rates of the system and planned
construction projects that will be finished within the
time frame.

 Percent of Interstate pavements in Poor condition

Pavement

Bridges

 Percent of non-Interstate National Highway
System (NHS) pavements in Good condition

Pavement condition was calculated using multiple
thresholds, including the International Roughness
Index (IRI), percent cracking, rutting, and faulting. A
determination of good, fair, or poor condition depends
on where 0.1 mile road segments fall along the
thresholds. If all metrics rated “Good” a segment was
considered in good condition. If 2 or more metrics rated
“Poor,” the segment was considered poor condition. Any
combination in

Bridge condition was calculated using the following
thresholds: deck condition, superstructure condition,
substructure condition, and culvert condition on a scale
of 0 – 9. Scores 4 or below on a bridge feature were
considered “Poor.” A score of 5 or 6 was considered
“Fair,” and a score of 7 – 9 was considered “Good.”
These bridge component scores were then used to
determine the percentage of NHS bridges in good
and poor condition throughout the system. The State
selected its targets using average bridge deterioration
rates along with construction projects expected to be
finished within the target time frame.

Infrastructure Condition Targets
Federal Regulations required state departments
of transportations (DOTs) to establish and report
quadrennial (4-year) targets for six infrastructure
condition performance measures by May, 20th 2018.

 Percent of non-Interstate NHS pavements in Poor
condition
 Percent of NHS bridges by deck area in Good
condition
 Percent of NHS bridges by deck area in Poor
condition

INFRASTRUCTURE CONDITION TARGETS BASELINE (2016 AVERAGE)
Pavement

Pavement

(Interstate)

(Non-Interstate NHS)

61.4% Good

10% Good

41.6% Good

Next steps

1.7% Poor

2.6% Poor

4.2% Poor

Monitoring and Analysis

SC 2-Year
Targets

N/A

14.9% Good

42.2% Good

4.3% Poor

4% Poor

In two years SCDOT will have the opportunity to reevaluate their targets and decide
whether to maintain them or change them. Once this has been done, GPATS will have
the opportunity to do the same.

SC 4-Year
Targets

71% Good

21.1% Good

42.7% Good

3% Poor

4.6% Poor

6% Poor

GPATS Baseline

68.67% Good

2.98% Good

95.9% Good

0.36% Poor

28.75% Poor

4.1% Poor

SC Baseline

Bridges

This will involve monitoring progress towards the targets over time to determine if
the targets were reached, or will be reached, and why or why not. The Long Range
Transportation Plan will house these analyses as the monitoring begins. These
progress reports will follow the LRTP review schedule unless specified otherwise.
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SYSTEM & FREIGHT
RELIABILITY
System reliability refers to the amount of time a user
spends traveling through a roadway and whether
this time is consistent with the travel time the road
is expected to facilitate. This directly impacts the
daily lives of those living and working within a region
and regional economic wellbeing as a whole. System
reliability impacts commutes and other trip travel times,
as well as freight movement. All three of these impact a
business’ decision to locate in one region over another.
The State of South Carolina and the Upstate are highly
involved in manufacturing. The South Carolina Inland
Port is situated strategically along I-85 to facilitate both
National and International commerce through the State.
Due to this, ensuring a reliable transportation network is

Rendering provided by SCDOT
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maintained is a high priority for both South Carolina and
GPATS.

System Reliability within the GPATS Region
The GPATS region houses a large number of unreliable
state and federal roadways, third behind only COATS and
CHATS MPOs. GPATS sees most of its unreliability on the
Interstate system, largely due to ongoing construction
projects and/or capacity deficiencies. Many construction
projects are scheduled over the following years to fix
the capacity deficiencies, but the construction will have
its own adverse effects for its duration as well. GPATS
non-Interstate National Highway System (NHS) reliability
is above the State’s baseline, but similarly as more
construction projects come into the region, the reliability
of some of these roads could temporarily be impacted.

System Reliability Strategies
There are numerous strategies that can be utilized to
improve system reliability. A few examples are:
 Improved emergency response times
 Widenings and other capacity improvements
 Interchange and intersection improvements
 Transportation Demand Management (TDM)
 Transportation System Management (TSM)
 Improved signal timings
GPATS decided to split its Guideshare funding into
separate pots with funds allocated specifically to
roadway projects, intersection and interchange projects,
and signal retimings. The remaining strategies listed
above are not in GPATS’ control, but when combined with
GPATS’ efforts, they could help move the baseline and
keep GPATS meeting future targets.

System & Freight Reliability Targets
Federal regulations also required state DOTs to
establish and report 4-year targets for three system and
truck travel time reliability performance measures by
May, 20th 2018.
 Percent of reliable person-miles traveled on the
Interstate
 Percent of reliable person-miles traveled on the
non-Interstate NHS
 Percent of Interstate system mileage providing for
reliable truck travel time
SCDOT created 4 –year targets for non-Interstate
NHS travel time reliability and 2- and 4-year targets
for Interstate travel time reliability and truck travel
time reliability. MPOs are required to either adopt the
State targets or create their own 180 days after a
state announces its targets. GPATS Policy Committee

elected to adopt and support the State targets on
October 15th, 2018.

the next ten years, which are expected to reduce travel
reliability. This is why the targets get lower vs higher.

Travel Time Reliability

Truck Travel Time Reliability

Road segments were measured based on four different
time categories: 6am – 10 am (morning), 10 am – 4
pm (day), 4 pm – 8 pm (evening) on weekdays, and
weekends. Travel time measurements were collected
and sorted into their corresponding time categories.
Once complete, the 80th percentile was divided by
the 50th percentile to create a ratio. A value of 1
meant the segment was reliable, while a value of 0
meant the segment was unreliable. The percentage
of segments that are reliable was then calculated and
split into Interstate and non-Interstate NHS segments.
Targets were then selected with careful consideration
of ongoing and expected construction projects in
the state. The state gas tax will be generating many
construction projects over

Truck travel time reliability was calculated similarly,
but used the Truck Travel Time Reliability (TTTR) Index.
After splitting the travel time measurements into
their different time categories, travel time ratios were
calculated by dividing the 95th percentile by the 50th
percentile for each segment. These were sorted to get
the maximum TTTR ratio per segment for each time
period. This involved taking the largest ratio for each
segment and multiplying it by the segment length. The
sum of all the length-weighted segments was then
divided by the total length of the Interstate to get the
TTTR Index number. Future targets were selected with
consideration of ongoing and expected construction
projects in the state as before.

Next steps

SYSTEM & FREIGHT RELIABILITY TARGETS BASELINE
Travel Time Reliability

Travel Time Reliability

Truck Travel Time
Reliability

(Interstate)

(Non-Interstate NHS)

SC Baseline

94.8% person-miles traveled
that are reliable

89.8% person-miles traveled
that are reliable

1.34 on TTTR Index

SC 2-Year
Targets

91% person-miles traveled
that are reliable

N/A

1.36 on TTTR Index

SC 4-Year
Targets

90% person-miles traveled
that are reliable

81% person-miles traveled that
are reliable

1.45 on TTTR Index

GPATS Baseline

89% person-miles traveled
that are reliable

92% person-miles traveled that
are reliable

1.58 on TTTR Index

Creating a Monitoring Template
As the monitoring process begins, GPATS will
develop a template for what this process will look
like and look into multiple strategies for relaying
information and data to the public. This will include
written documentation and graphics within the
LRTP, but can also include other avenues of public
outreach. This could include, but is not limited to,
including performance measure status updates on
GPATS social media and the GPATS website. For
the time being, more details on the target setting
methodologies can be found at http://www.gpats.
org/plans/horizon2040.

9: P e r f o r m an c e Mea s u r e s | F e b r ua r y 2018

92
92

