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INTRODUCTION 
 
There is an interest in better understanding the performance measures and measurement 
activities in the United States, particularly in anticipation of the forthcoming issuance of the 
U.S. Department of Transportation Notice of Proposed Rulemaking (NPRM) regarding 
performance measure requirements for the Moving Ahead for Progress in the 21st Century Act 
(MAP-21). While the NPRM will result in required performance measures as a result of MAP-21, 
it is important to understand that MAP-21 also provides an opportunity to improve agency 
operations. While calculating the “to-be-determined” MAP-21 performance measures, agencies 
can also develop processes and measures to better understand their systems.  
 
The Texas A&M Transportation Institute (TTI) conducted this synthesis for the Mobility 
Measurement in Urban Transportation (MMUT) pooled fund study members to better 
understand the performance measures and measurement activities in the United States. The 
activities of various entities including member states of the MMUT pooled fund study, as well 
as a few non-MMUT states and large metropolitan planning organizations (MPOs) have been 
compiled from readily available public information sources. The most common information 
sources were annual performance reports and performance “dashboard” websites maintained 
by state departments of transportation (DOTs).  
 
In the body of this document, the authors summarize common themes and key issues. The 
Appendix includes a list of links to sources consulted during this synthesis and other supporting 
information. An accompanying Excel® spreadsheet (MMUT, Task 3, Performance Measure 
Synthesis Matrix, 3-10-2014.xlsx) contains detailed information on specific performance 
measures used by states and MPOs including definitions, thresholds, targets, data 
types/sources and calculation procedures. This synthesis is intended to provide a general 
understanding of performance measure activities and should not be taken as comprehensive. 
For more information on the data sources, methodology and potential caveats of this synthesis, 
see the “About & FAQ” tab of the accompanying performance measure Excel® matrix. 
 
KEY FINDINGS 
The following bullets summarize the key findings discussed in more detail in this synthesis:  

• Performance measure activity varies widely among states. Some states use an array of 
well-defined measures with established reliable data sources, while the authors did not 
readily find use of congestion-related performance measures in some states (e.g., 
Kansas, Montana, Nebraska and Iowa).  

• The range of performance measure activities observed across states reinforce the 
concerns and recommendations put forward by the AASTHO Standing Committee on 
Performance Management (SCOPM) Task Force related to  performance measure 
target-setting (see appendix). Specifically, the challenge faced by each state to satisfy 
the eventual MAP-21 requirements will be unique, regardless of what requirements are 
ultimately put forward. 

• Some states appear poised to meet any potential MAP-21 requirements, while the level 
of preparation is less clear in other states. MMUT states appear relatively well-prepared. 
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• The level of communication regarding MAP-21 preparation varies widely among states. 
Some states are actively communicating the status of MAP-21 preparation activities, 
while preparation activities are less clear or were not found for other states. 

• Terminology and usage of key terms is inconsistent across states, particularly the terms 
“threshold,” “target,” “reliability” and “free-flow speed.”  

• The definition of a “performance measure” itself is broad. Some agencies were found to 
categorize inventory data such as volume or passenger trips as performance measures 
when they are really inputs for calculation of various performance measures. 

• Few states were found to use measure targets. Intuitively, no states were found to have 
set MAP-21 targets at this time with the common justification that the NPRM is yet to 
be released.  

• For those states which have established targets, it is unclear to what extent those 
targets will be reevaluated following NPRM issuance. 

• A number of agencies with well-informed measures and mature performance practices 
appear ready to begin MAP-21 target-setting activities when MAP-21 requirements are 
issued.  

• MPOs were generally found to gather data and measure values from various local 
agencies (e.g., toll road authorities, transit agencies, etc.) more often than gather data 
themselves. As a result, when they were found to report performance measure 
information, it was typically repackaged from other agencies.   

 
MAP-21 PREPARATION 
States with larger urban centers were generally found to employ a larger number of better-
informed performance measures, while more rural states generally use fewer and less-
informed performance measures (e.g., Kansas). It is anticipated that states with well-
established performance measures and data sources may experience a smoother transition in 
meeting MAP-21 requirements than states which have only recently developed performance 
measure programs to satisfy MAP-21 requirements. 
 
A handful of states have published comparisons of their current performance measures against 
the SCOPM-recommended measures. For example, Figure 1 shows a comparison published by 
the Washington State Department of Transportation (WSDOT) in their 2013 Corridor Capacity 
Report.  
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Figure 1. WSDOT Measure Comparison (Source: 2013 Corridor Capacity Report) 

 
 
Connecticut has produced a comparison similar to Figure 1. TTI found that Florida has published 
a separate performance report specific to MAP-21. For each MAP-21 performance area, 
Florida’s report provides the 2012 results of potential MAP-21 measures, data sources and 
possible issues which may arise.  
 
SCOPM-RECOMMENDED MEASURES VS. CURRENT PRACTICE 
The SCOPM Task Force Findings on Performance Measure Target-Setting recommended two 
performance measures for use, Annual Hours of Delay (AHD) and a Reliability Index (RI80).  
Of the states included in the synthesis, 16 of 32 states (50 percent) were found to currently use 
some form of delay measure and 12 of 32 states (38 percent) were found to currently use some 
form of freeway reliability measure. The planning time index was found to be the most 
common freeway reliability measure. Missouri was the only state found to currently use the 
RI80 as a reported performance measure.  
 
The most commonly used performance measures were found to be:  

• delay (various forms),  

• travel time index (TTI),  

• planning time index (PTI),  

• congested hours,  

• percent of system congested,  

• cost of congestion,  

• lost productivity,  

• on-time performance,  

• level-of-service (LOS),  

• Incidence response time, and  

• transit accessibility.   
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States are often categorizing all measured traffic variables as performance measures. These 
commonly include:  

• peak hour speeds,  

• peak hour travel times,  

• ridership,  

• passenger trips,  

• event response time,  

• volume, and  

• throughput.  
 
Many performance measures are derived from other performance measures. For example, cost 
of congestion is derived from measures of excess emissions, lost time and wasted fuel, which 
are derived from a calculation of delay. In this case, the threshold for cost of congestion is in 
fact the threshold for delay. Similarly, bottleneck rankings are typically calculated from a simple 
ranking of one measure (e.g., Texas, Indiana) or a factor of several measures (e.g., Maryland’s 
“Impact Factor” combines congestion duration, frequency and queue length). 
 
Some states apply performance measures system-wide and then highlight corridor/region 
specific performance measures on key routes (e.g., Washington). Other states only measure 
performance on key routes (e.g., Nebraska is developing a congestion measure for selected 
routes in Omaha only). 
 
States with one urban area were commonly found to only measure performance in that urban 
area (e.g., Omaha, Nebraska). Minnesota provides an example for other predominately rural 
states. Minnesota has developed separate congestion measures for urban (i.e., Minneapolis/St. 
Paul) and rural (i.e., everywhere else) areas. These measures also use different data sources. 
Near the Twin Cities, speed data are measured by loop-detectors and other Intelligent 
Transportation Systems (ITS) sensors. In rural areas, speed data and measure results are 
modeled where ITS infrastructure is unavailable. Another possible approach is to use private-
company speed data in both urban and rural areas. Minnesota DOT licensed INRIX speed data 
for a recent arterial performance effort.  
 
TERMINOLOGY 
Key terminology is used inconsistently across states.  Some states are categorizing every traffic 
variable measured as a performance measure (e.g., peak-hour speeds, average travel time). It 
may reduce confusion if states separate their measured variables (e.g., peak-hour speed, 
volume) from the performance measures these variables inform (e.g., delay, throughput, travel 
time index, etc.).  
 
The terms “target” and “threshold” were found to be used interchangeably or applied 
inconsistently. For example, the Georgia DOT dashboard tracks a measure of peak hour speeds 
on Atlanta freeways with a “target speed” of 40 mph. Alternatively, 40 mph may be designated 
as the congestion threshold, and measurements of peak hour speeds could be combined with 
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volume and/or segment length data to produce various delay performance measures. Another 
example can be found in Minnesota’s usage of a “Corridor Target Speed” (see “Usage of 
Congestion Thresholds” section of this technical memorandum). 
 
The terms “posted speed limit” and “free-flow speed” were found to be used interchangeably 
in some cases. One example is Nevada DOT’s definition for LOS D (See appendix). These two 
measures are often close in value but are different by definition. The free-flow speed is a 
natural phenomenon that can be measured or estimated. Posted speeds are determined by 
regulations which vary from state to state. 
 
The term “reliability” is widely used but with inconsistent definitions. The most common 
reliability measure used is the planning time index, which is the ratio of the 95th percentile 
travel time to the travel time during uncongested conditions. However, in some cases, the 
percentage of time or volume of travel with speed above a given threshold was also categorized 
as a reliability measure.  
 
DATA SOURCES AND TYPES 
The data sources informing current performance measures include crowd-sourced Global 
Positioning Service (GPS) data, loop-detectors and other ITS infrastructure, reporting from 
agency personnel (e.g., event response times), finite probe vehicles (e.g., work zone travel time 
runs in Missouri), user-surveys, transit service providers (e.g., ridership), traffic counts, and 
model outputs. 
 
A few states are purchasing crowd-sourced GPS data (e.g., Texas, Indiana). Some states have an 
extensive system of loop-detectors and other ITS infrastructure (e.g., California, Washington). A 
handful of states publish values directly from the Texas A&M Transportation Institute’s Urban 
Mobility Report (Georgia, Missouri).  
 
The most common data types informing congestion-related performance measures were 
speeds (of various aggregation), travel time, volumes, and density (LOS). 
 
USAGE OF CONGESTION THRESHOLDS 
The use of thresholds varies widely. The most common congestion thresholds are speed 
thresholds, typically defined as a percentage of (or deviation from) some benchmark speed. For 
example, Maryland uses 60 percent of posted speed and Indiana uses 10 mph below posted 
speed.  
 
The most common benchmark speed was found to be the posted speed limit, which may be 
due to posted speed limits being readily available in existing inventory databases. Free-flow 
speed is also a very common benchmark speed. Other, less common, benchmark speeds are 
the maximum-throughput speed or speed at a target level-of-service. 
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Speed thresholds vary widely and the logic behind threshold selection is often not explicitly 
stated. When given, the most common justification is that traffic conditions significantly 
degrade below the threshold speed. 
 
A few examples of speed thresholds: 

• California uses two thresholds, 60 mph denoting “light congestion” and 35 mph 
denoting “heavy congestion.” 

• Washington uses the maximum throughput speed, which is found in the range of 70 to 
85 percent of the posted speed (60 mph). The upper limit (85 percent) denotes a 
“delayed segment” while the lower limit defines a “congested segment.” A third 
threshold at 60 percent of posted speeds denotes a “severely congested segment.”  

• Minnesota has separate measures and thresholds for rural highways and urban 
freeways. For urban freeways a congestion threshold of 45 mph is used because “it is 
the speed where shockwaves can propagate.” For rural highways, a “Corridor Target 
Speed” is calculated as a length-weighted average of “Segment Target Speeds” which 
are either 55 or 60 mph. The performance measure, percentage of rural highway miles 
operating within +/- 2 mph of Corridor Target Speed, is then calculated with a target of 
98 percent. (Note: Double usage of “target” terminology). 

 
Volume-to-capacity ratio was found to be applied as both a performance measure (e.g., New 
York Metropolitan Transportation Council, California and Washington) and a threshold (e.g., 
Colorado and Washington). A simple example of measure usage is New York Metropolitan 
Transportation Council’s modelled demand-to-capacity ratio. Slightly more abstract examples 
of measure usage were found in California and Washington, which use the difference between 
actual throughput and capacity flow rates to calculate “lost productivity.” An example of 
threshold usage is Colorado’s measure of average daily delay per person on congested corridors 
which uses a volume-to-capacity ratio greater than 0.85 to define a “congested corridor,” for 
which delay is then calculated relative to the travel time at free-flow speeds. Alternatively, 
Washington defines “routinely congested segments” as roadways sections where demand 
exceeds capacity on at least 40 percent of weekdays annually.  
 
Similar to volume-capacity ratio, level-of-service is used as both a measure (e.g., Washington 
D.C. MPO) and a threshold. Michigan and Nevada both use LOS as a threshold for calculating 
the percentage of freeway miles congested.     
 
TARGETS 
TTI found that the application of targets (as with thresholds) is inconsistent and varies widely 
among states. As noted previously, what some states currently term as “targets” may be more 
appropriately applied as “thresholds.” Additionally, the authors often did not find justification 
or methodology for setting measure target values. 
 
The authors hypothesize that a number of agencies with well-informed measures and mature 
performance practices appear ready to begin MAP-21 target-setting activities when MAP-21 
requirements are issued.  
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CALCULATION PROCEDURES FOR PERFORMANCE MEASURES 
Few procedures for calculating measures were found. In most cases calculation procedures 
were only qualitatively described. In many cases the general procedure could likely be inferred, 
however misinterpretation could lead to error.  
 
When equations were provided for measure calculation procedures, they were typically of 
qualitative value and lacked necessary information (e.g., spatial/temporal limits, data 
aggregation procedures). 
 
The authors did find example calculation procedures in California, Indiana, Maryland, 
Minnesota, Ohio, Texas and Washington. See Appendix and accompanying Excel® spreadsheet 
for more information.  
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APPENDIX 
 
This Appendix includes performance measure links and resources grouped by 
agency/organization, starting with federal and multistate-level, followed by states and then 
MPOs in alphabetical order.  
 
 
FEDERAL HIGHWAY ADMINISTRATION (FHWA) 
MAP-21 Homepage: 
http://www.fhwa.dot.gov/tpm/ 
 
 
AASHTO SCOPM 
SCOPM Homepage: 
http://scopm.transportation.org/Pages/default.aspx 
 
SCOPM Task Force Findings on MAP-21 Performance Measure Target-Setting (3-22-13): 
http://scopm.transportation.org/Documents/SCOPM%20Task%20Force%20Findings%20on%20
Performance%20Measure%20Target-Setting%20FINAL%20v2%20%283-25-2013%29.pdf 
 
 
TRANSPORTATION RESEARCH BOARD (TRB) COMMITTEE ON PERFORMANCE MEASUREMENT 
http://trbperformance.org/about 
 
 
I-95 CORRIDOR COALITION: 
The I-95 Corridor Coalition is a multi-state initiative providing performance measure data on I-
95 to many state and local agencies. The coalition’s website describes the organization as “an 
alliance of transportation agencies, toll authorities, and related organizations, including public 
safety, from the State of Maine to the State of Florida, with affiliate members in Canada. The 
Coalition provides a forum for key decision and policy makers to address transportation 
management and operations issues of common interest.” 
http://www.i95coalition.org/i95/Default.aspx 
 
 
ALASKA 
Alaska’s only mobility related performance measure is the number of centerline miles of NHS 
which meet current department standards. Target is to increase total by 15 centerline miles per 
year.  
 
Alaska DOT Performance Dashboard: 
http://dot.alaska.gov/performance-dash/index.shtml 
 
 

http://www.fhwa.dot.gov/tpm/
http://scopm.transportation.org/Pages/default.aspx
http://scopm.transportation.org/Documents/SCOPM%20Task%20Force%20Findings%20on%20Performance%20Measure%20Target-Setting%20FINAL%20v2%20%283-25-2013%29.pdf
http://scopm.transportation.org/Documents/SCOPM%20Task%20Force%20Findings%20on%20Performance%20Measure%20Target-Setting%20FINAL%20v2%20%283-25-2013%29.pdf
http://trbperformance.org/about
http://www.i95coalition.org/i95/Default.aspx
http://dot.alaska.gov/performance-dash/index.shtml
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CALIFORNIA 
Caltrans performance measure activities appear to be some of the most consistent and 
straight-forward of any state. Caltrans uses a small number of well-defined measures. Speed 
and volume data is gathered from their extensive Vehicle Detection System (VDS) consisting of 
approximately 250,000 loop-detectors and other ITS sensors. Caltrans estimates 90% of major 
roadways in the state are covered by VDS sensors. VDS data from every major urban area in the 
state is sent real-time to the Caltrans Performance Measurement System (PeMS) database. The 
PeMS database also archives 10 years of data for historical analysis. 
 
Caltrans uses two benchmark speeds to define congestion. Average speeds of 60 mph and 35 
mph indicate “light congestion” and “heavy congestion”, respectively.  
 
Current Measures: 

• Vehicle Hours of Delay, 

• Vehicle Miles Traveled, 

• Lost Productivity, 

• Top 10 Bottleneck Locations, 

• Disbenefits of Congestion 
 
A description of calculation procedures of each measure can be found in Appendix C of the 
Caltrans Mobility Performance Report 2010.  
 
Caltrans Mobility Performance Report 2010 (Published July 2013): 
http://www.dot.ca.gov/hq/traffops/sysmgtpl/MPR/pdfs/MPR2010.pdf  
 
Caltrans MAP-21 Homepage: 
http://www.dot.ca.gov/hq/transprog/map21.htm 
 
MAP-21 Working Group Members: 
http://www.dot.ca.gov/hq/transprog/map21/Map-21_Working_Group.pdf 
 
 
COLORADO 
CDOT has used a well-defined “Average Daily Delay per Person in Congested Corridors” as their 
primary mobility measure. The CDOT FY14-15 Performance Plan introduced new planning time 
index measures for both interstate and non-interstate NHS corridors. According to Appendix B 
of the CDOT Data Business Plan, CDOT tracked over 50 mobility-related measures as of 2011, 
though most are not included in annual performance reports. 
 
CDOT’s Average Daily Delay per Person in Congested Corridors measure uses both a volume-to-
capacity threshold and a speed threshold. When the V/C ratio is greater than 0.85 a corridor is 
considered “congested”, at which point the average daily delay per person is calculated as a 
difference between the average travel time and travel time at free-flow speed. A target of 22 
minutes per traveler has been established.  

http://www.dot.ca.gov/hq/traffops/sysmgtpl/MPR/pdfs/MPR2010.pdf
http://www.dot.ca.gov/hq/transprog/map21.htm
http://www.dot.ca.gov/hq/transprog/map21/Map-21_Working_Group.pdf
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CDOT FY14-15 Performance Plan: 
http://www.coloradodot.info/library/AnnualReports/2014-performance-plan.pdf/view 
 
CDOT Data Business Plan: 
http://www.camsys.com/pubs/CDOT_Performance_Data_Business_Plan.pdf 

- Prepared by Cambridge Systematics in 2011.  
- Appendix B lists all CDOT performance measures.  

 
 
CONNECTICUT 
The Connecticut Department of Transportation (CTDOT) uses several transit reliability measures 
including on-time performance and mean distance between failures (MDBF). These measures 
are tracked separately for each transit type (rail, bus and rail cars) and each major service line. 
The most recent performance reports do not include any auto-related congestion measures.  
 
CTDOT Performance Measure Homepage (links to quarterly Performance Reports): 
http://www.ct.gov/dot/cwp/view.asp?a=3815&q=448402 
 
CTDOT MAP-21 Homepage: 
http://www.ct.gov/dot/cwp/view.asp?a=4392&q=516380 
 
In January 2013, the CTDOT performed a comparison exercise to evaluate current performance 
measurement activities against MAP-21 performance areas and measures recommended by 
AASHTO SCOPM. The comparison separates SCOPM recommended measures into three 
categories: 1) Current tracked, 2) Not tracked but data available, 3) Not tracked and data is not 
currently available.  
 
Comparing CTDOT with MAP‐21 & AASHTO’s recommendations to USDOT: 
http://www.ct.gov/dot/lib/dot/Table_CTDOT_Performance_Measures_Compared_with_MAP-
21_&_AASHTO_20130103.pdf 
 
 
FLORIDA 
The Florida Department of Transportation (FDOT) currently tracks many performance measures 
and has published a substantial content on performance measures. The FDOT Data Source Book 
provides detailed information on current FDOT performance measures, data sources, reporting 
period and calculation formulas. The FDOT MAP-21 Performance Report provides insight into 
FDOT’s transition toward meeting MAP-21 requirements.  
 
Potential measures indicated in the FDOT 2060 Plan include person miles traveled, highway 
vehicle miles traveled, percentage of travel using each mode, for people and freight, 
accessibility to public transportation, facilities, person and freight hours of delay, reliability of 
travel/delivery (variability). 
 

http://www.coloradodot.info/library/AnnualReports/2014-performance-plan.pdf/view
http://www.camsys.com/pubs/CDOT_Performance_Data_Business_Plan.pdf
http://www.ct.gov/dot/cwp/view.asp?a=3815&q=448402
http://www.ct.gov/dot/cwp/view.asp?a=4392&q=516380
http://www.ct.gov/dot/lib/dot/Table_CTDOT_Performance_Measures_Compared_with_MAP-21_&_AASHTO_20130103.pdf
http://www.ct.gov/dot/lib/dot/Table_CTDOT_Performance_Measures_Compared_with_MAP-21_&_AASHTO_20130103.pdf
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FDOT Mobility Performance Measures Homepage: 
http://www.dot.state.fl.us/planning/statistics/mobilitymeasures/ 
 
FDOT Performance Dashboard: 
http://www3.dot.state.fl.us/performancedashboard/ 
Only includes 3 mobility measures – (Capacity Improvement, Public Transit Ridership and 
Incident Management) 
 
FDOT Data Source Book:  
http://www.dot.state.fl.us/planning/statistics/sourcebook/ 
 
FDOT MAP-21 Performance Report: 
http://www.dot.state.fl.us/planning/performance/MAP-21/MAP-21PerformanceReport.pdf 
 
 
GEORGIA 
It appears performance measurement reporting in Georgia is performed by Georgia Regional 
Transportation Authority (GRTA), however the states ITS infrastructure and traveler information 
system (NaviGator) are maintained by the Georgia Department of Transportation (GDOT). 
GDOT also operates a dashboard site which includes measures of average peak hour speeds 
and annual congestion cost.  
 
GRTA 2011 Transportation MAP Report: 
http://grta.org/tip/2011_Transportation_MAP_Report.pdf 
 
GRTA Strategic Plan FY2014-FY2016: 
http://www.grta.org/about_us/pdf/Strategic_Plan_Document_2014-16_Final.pdf 
 
Georgia DOT Performance Management Dashboard 
http://www.dot.ga.gov/informationcenter/statistics/performance/Pages/default.aspx 
 
 
IDAHO 
Community Transportation Association of Idaho (CTAI) Performance Report: 
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=..... 
 
 
INDIANA 
The Indiana Department of Transportation (INDOT) utilizes a small set of well-defined 
performance measures. The Indiana Mobility Report, produced collaboratively by the INDOT 
and Purdue University, communicates both qualitative information and quantitative details 
such as calculation methods and data sources. Indiana purchases crowd-sourced mobile data 
from commercial providers to inform performance measures. Calculation procedures can be 
found in Appendix G of the Indiana Mobility Report.  

http://www.dot.state.fl.us/planning/statistics/mobilitymeasures/
http://www3.dot.state.fl.us/performancedashboard/
http://www.dot.state.fl.us/planning/statistics/sourcebook/
http://www.dot.state.fl.us/planning/performance/MAP-21/MAP-21PerformanceReport.pdf
http://grta.org/tip/2011_Transportation_MAP_Report.pdf
http://www.grta.org/about_us/pdf/Strategic_Plan_Document_2014-16_Final.pdf
http://www.dot.ga.gov/informationcenter/statistics/performance/Pages/default.aspx
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=2&ved=0CCsQFjAB&url=http%3A%2F%2Fi-way.org%2F_literature_120528%2F20130424_xCTAI_Performance_Report&ei=gUL5UpfWJsOayQHlxIDwAg&usg=AFQjCNFhD52OzNyMjlT4vWMdcxlGZf4big&sig2=kKPv3ktUo0vvanSAsH7CyQ
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Indiana Mobility Report: 
 http://docs.lib.purdue.edu/imr/ 
 
Current Measures: 

• Congestion Hours, 

• Distance-Weighted Congestion Hours, 

• Congestion Index, 

• Speed Profile, 

• Speed Deficit, 

• Travel Time Deficit, 

• Congestion Cost  
 
 
IOWA 
The authors found no indication of mobility-related performance measures usage in Iowa, 
though the state has established a website related to MAP-21.  
  
IowaDOT MAP-21 webpage:  
http://www.iowadot.gov/pol_leg_services/map21.html 
 
 
KANSAS 
The Kansas Department of Transportation (KDOT) began using performance measures in 2011 
and has established a performance measure dashboard. As of 2012, KDOT does not have any 
congestion-related performance measures.  
 
KDOT Performance Measure Dashboard: 
http://kdotapp.ksdot.org/perfmeasures/ 
 
KDOT measures the percentage of time during snow and ice events that all roads on the state 
highway system meet the “partly snow-packed” condition or better. Kansas may be the only 
state that monitors highway conditions during a weather event. KDOT also counts the number 
of counties in the state which are served by public transit. This is only a count (no threshold) 
with a target of 100% coverage. 
 
 
KENTUCKY 
No information could be found on use of particular performance measures. Kentucky 
Transportation Cabinet appears to be in the process of deciding which performance measures 
will be used. “Development of mobility performance measures” are listed in their 2012-2013 
agency work plan. 
 
  

http://docs.lib.purdue.edu/imr/
http://www.iowadot.gov/pol_leg_services/map21.html
http://kdotapp.ksdot.org/perfmeasures/
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University of Kentucky-Lexington Professor Mei Chen has published several papers on 
calculating specific performance measures.  
Travel Time Based Congestion Measures for Freeway Corridors (Chen, 2010) 
http://uknowledge.uky.edu/ktc_researchreports/57/ 
Example calculations for mobility measures in Kentucky using data from 2006 to 2008  
 
Speed Estimations for Air Quality Analysis (Chen 2005) 
http://www.e-archives.ky.gov/Pubs/transportation/TC_Rpt/KTC_05_07_PL5_03_1F.pdf 
Methodology for speed estimation without using travel demand models, because many 
traditional travel demand models are not calibrated for speed or are unavailable in rural areas. 
 
 
MARYLAND 
As of May 2013 the state was still considering candidate performance measures. The mobility 
report provides current mobility performance measures (PTI and TTI) but does not provide 
measure targets. The University of Maryland’s Center for Advanced Transportation Technology 
(CATT Lab) has developed several real-time data analysis tools. The CATT Lab’s Vehicle Probe 
Project processes raw speed data from INRIX to produce travel time index, reliability measures, 
queue measurements, statewide bottleneck rankings, and corridor congestion chart. 
 
2013 Annual Attainment Report: 
http://www.mdot.maryland.gov/Office_of_Planning_and_Capital_Programming/Dashboard/Do
cuments/2013_AR_Updated_022013.pdf 
The appendix list many performance measures used by various transportation agencies in the 
state of Maryland.  
 
Maryland State Highway Association Mobility Report: 
http://www.roads.maryland.gov/OPPEN/2013_Maryland__Mobility.pdf 
 
University of Maryland’s CATT Lab – Vehicle Probe Project: 
http://www.cattlab.umd.edu/?portfolio=vehicle-probe-project-suite 
 
 
MASSACHUSETTS 
Strategic Plan states: “Develop a travel speed data collection pilot program on I‐93 to inform 
statewide congestion metrics by July 2013  
 
MassDOT Strategic Plan 2013-2015: (draft publication - Jan. 2013) 
http://www.massdot.state.ma.us/Portals/......./2013_2015StrategicPlanDraft.pdf 
 
  

http://uknowledge.uky.edu/ktc_researchreports/57/
http://www.e-archives.ky.gov/Pubs/transportation/TC_Rpt/KTC_05_07_PL5_03_1F.pdf
http://www.mdot.maryland.gov/Office_of_Planning_and_Capital_Programming/Dashboard/Documents/2013_AR_Updated_022013.pdf
http://www.mdot.maryland.gov/Office_of_Planning_and_Capital_Programming/Dashboard/Documents/2013_AR_Updated_022013.pdf
http://www.roads.maryland.gov/OPPEN/2013_Maryland__Mobility.pdf
http://www.cattlab.umd.edu/?portfolio=vehicle-probe-project-suite
http://www.massdot.state.ma.us/Portals/0/docs/infoCenter/performancemanagement/2013_2015StrategicPlanDraft.pdf


 

16 
  

MICHIGAN 
Michigan DOT - Mobility Dashboard  
http://www.michigan.gov/midashboard/0,4624,7-256-59297_59301_59319---,00.html 
Dashboard Measures: Incident Clearance, Rail Ridership, Bus Ridership, Passenger Air Service 
2013 System Performance Measures Report: (Interactive PDF) 
http://www.michigan.gov/documents/mdot/MDOT-
Performance_Measures_Report_289930_7.pdf 
 
MiScorecard Performance Summary (Dec. 2013) 
http://www.michigan.gov/documents/openmichigan/MDOT_Scorecard__446107_7.pdf 
 
MiScorecard Measures: 

• Incident Clearance  
o Threshold = 2 hours 
o Target = 75% cleared under threshold time  

• Peak Hour Winter Travel Speeds 
o Threshold = +/- 10 mph of normal speeds (not during weather event)  
o Target = maintain 80% of time during storm event impacting AM commute.  

 
MDOT State Long-Range Transportation Plan: 
http://www.michigan.gov/documents/mdot/MDOT_SLRP_rept_Goals_Objectives_Performance
_Report_11-17-06l_180916_7.pdf 
 
Mobility Measures Recommended in Long-Range Plan: 

• Number of passenger terminals served by two or more modes,  

• Number of intermodal facilities with NHS connections, 

• Hours of Delay, 

• Percentage of system meeting target LOS,  

• Number of airports with all-weather access, 

• Cost of Delay, 

• Percent of population served by local transit, 

• # of system miles with adopted access management plans, 

• Percent of system with adequate shoulders for non-motorized use, 
MDOT Work Zone Safety and Mobility Manual (2010): 
http://www.michigan.gov/documents/mdot/MDOT_WorkZoneSafetyAndMobilityManual_2338
91_7.pdf 
Travel time delay is one of five work zone performance measures used.  
 
 
MINNESOTA 
Minnesota measures performance in the Twin Cities (urban area) separately from the rest of 
the state which is predominately rural. Minnesota’s performance measures may be a usual 
reference for other rural states with a single urban area. In the urban twin-cities area, 

http://www.michigan.gov/midashboard/0,4624,7-256-59297_59301_59319---,00.html
http://www.michigan.gov/documents/mdot/MDOT-Performance_Measures_Report_289930_7.pdf
http://www.michigan.gov/documents/mdot/MDOT-Performance_Measures_Report_289930_7.pdf
http://www.michigan.gov/documents/openmichigan/MDOT_Scorecard__446107_7.pdf
http://www.michigan.gov/documents/mdot/MDOT_SLRP_rept_Goals_Objectives_Performance_Report_11-17-06l_180916_7.pdf
http://www.michigan.gov/documents/mdot/MDOT_SLRP_rept_Goals_Objectives_Performance_Report_11-17-06l_180916_7.pdf
http://www.michigan.gov/documents/mdot/MDOT_WorkZoneSafetyAndMobilityManual_233891_7.pdf
http://www.michigan.gov/documents/mdot/MDOT_WorkZoneSafetyAndMobilityManual_233891_7.pdf
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congestion measures are informed using speed data measured by loop-detectors and other ITS. 
In rural areas not covered by ITS, speeds and congestion measure results are modelled.  
 
MnDOT Performance Measurement Homepage: 
http://www.dot.state.mn.us/measures/ 
 
MnDOT Congestion Report (2012): 
http://www.dot.state.mn.us/rtmc/reports/CongestionReport2012.pdf 
 
MnDOT Annual Performance Report (2011): 
http://www.dot.state.mn.us/measures/pdf/2011-Full%20Report%204-3-
13%20LOW%20RES.pdf 
 
MnDOT Transportation Scorecard (2011): 
http://www.dot.state.mn.us/measures/pdf/2011_Scorecard_10-19-12.pdf 
 
Arterial Performance Measurement (Turner): 
http://www.dot.state.mn.us/research/TS/2013/201314.pdf 
 
 
MISSISSIPPI 
As of 2011, the Mississippi Department of Transportation did not formally track performance 
measures. Appendix B of the state long-range transportation plan indicates six possible 
performance measures which could be implemented with current measurement capabilities 
and recommends two.  
 
Mississippi’s Unified Long-Range Transportation Infrastructure Plan (May 2011) 
http://mdot.ms.gov/documents/planning/Programs/MULTIPLAN/Apdx%20B%20Framework%2
0to%20Support%20Performance-based%20Planning.pdf 
 
Recommended Measures: 

• Number of rural state highway miles improved 

• Percentage of roadway miles or amount of vehicle miles traveled (VMT) at “tolerable” 
congestion levels (i.e., volume/capacity ratios)  

 
Other Possible Measures:   

• Percent of rural population within XX miles (or minutes travel time) of the state system  

• Level of illustrative increase in rural transit services 

• Average speed during peak periods in urban areas 

• Total annual (or average daily) hours of delay 
 
 

http://www.dot.state.mn.us/measures/
http://www.dot.state.mn.us/rtmc/reports/CongestionReport2012.pdf
http://www.dot.state.mn.us/measures/pdf/2011-Full%20Report%204-3-13%20LOW%20RES.pdf
http://www.dot.state.mn.us/measures/pdf/2011-Full%20Report%204-3-13%20LOW%20RES.pdf
http://www.dot.state.mn.us/measures/pdf/2011_Scorecard_10-19-12.pdf
http://www.dot.state.mn.us/research/TS/2013/201314.pdf
http://mdot.ms.gov/documents/planning/Programs/MULTIPLAN/Apdx%20B%20Framework%20to%20Support%20Performance-based%20Planning.pdf
http://mdot.ms.gov/documents/planning/Programs/MULTIPLAN/Apdx%20B%20Framework%20to%20Support%20Performance-based%20Planning.pdf
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MISSOURI 
Missouri is the only state found to use the RI80 performance measure. The Missouri 
Department of Transportation (MoDOT) publishes performance measure results annually in the 
Tracker.  
 
Tracker - Measures of Departmental Performance (Jan. 2014) 
http://www.modot.org/about../documents/January2014TrackerReduced.pdf 
 
Measures in 2014 Tracker: 

• Reliability Index 80 (Average and 80th-percentile travel times) 

• Cost of congestion (from Texas A&M Transportation Institute’s Urban Mobility Report) 

• Average time to clear traffic incidents 

• Traffic impact closures on major interstate routes (Interstate 70 and Interstate 44) 

• Work zone impacts to traveling public (travel time delays) 

• Effectiveness of improving air quality (vehicle emissions)(measure in development) 

• Time to meet winter storm event performance objectives (required clearance time) 

• Bike/pedestrian and ADA transition plan (tracks project funding) 

• Use and Connectivity of modes of transportation (non-auto ridership) 
 
 
MONTANA 
The Montana Department of Transportation (MDT) uses a Congestion Index as a measure of 
system performance (see Performance Programming Process). MDT has congestion index 
targets set for interstates, non-interstate NHS and other primary system routes, though no 
calculation procedures were found.  
 
MDT Performance Programming Process - 2012 Update 
https://www.mdt.mt.gov/publications/docs/brochures/tranplanp3.pdf 
 
 
  

http://www.modot.org/about../documents/January2014TrackerReduced.pdf
https://www.mdt.mt.gov/publications/docs/brochures/tranplanp3.pdf
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NEBRASKA 
The Nebraska Department of Roads (NDOR) publishes performance measure results in an 
annual report.  
 
NDOR Performance Measures Report (Oct. 2012) 
http://www.transportation.nebraska.gov/performance/docs/2012-report.pdf 
 
Current Measures: 

• Incident Response Time 

• Congestion in Omaha (measure in development as of 2012 report) 
o Data → Speed data from sensors (type unspecified)    
o Measure → Speed/Travel Time 
o Threshold → Posted Speed 
o Calculation → Compare calculated travel times at posted speed vs. measured 

average speed. 
 
 
NEVADA 
Nevada DOT’s primary congestion measure is one case in which the terms “free-flow speed” 
and “posted speed limit” are improperly equated. The Nevada DOT’s 2012 Annual Performance 
Management Report provides the following definition for LOS D (pg. 36): 
 
“Definition of Level of Service D – Roadways operating at up to 8 miles per hour less than the 
Free Flow Speed or Posted Speed Limit, and the traffic carrying capacity of the roadway is less 
than 0.9.” 
 
2012 Annual Performance Management Report: 
http://nevadadot.com/uploadedFiles/NDOT/Documents/Annual%20Performance%20Manage
ment%20Report%202012%20-%2012-11-2012.pdf 
 
2012 Fact Book: 
http://nevadadot.com/uploadedFiles/NDOT/About_NDOT/NDOT_Divisions/Planning/Performa
nce_Analysis/2012%20State%20of%20Nevada%20Transportation%20Facts%20and%20Figures.
pdf 
 
 
  

http://www.transportation.nebraska.gov/performance/docs/2012-report.pdf
http://nevadadot.com/uploadedFiles/NDOT/Documents/Annual%20Performance%20Management%20Report%202012%20-%2012-11-2012.pdf
http://nevadadot.com/uploadedFiles/NDOT/Documents/Annual%20Performance%20Management%20Report%202012%20-%2012-11-2012.pdf
http://nevadadot.com/uploadedFiles/NDOT/About_NDOT/NDOT_Divisions/Planning/Performance_Analysis/2012%20State%20of%20Nevada%20Transportation%20Facts%20and%20Figures.pdf
http://nevadadot.com/uploadedFiles/NDOT/About_NDOT/NDOT_Divisions/Planning/Performance_Analysis/2012%20State%20of%20Nevada%20Transportation%20Facts%20and%20Figures.pdf
http://nevadadot.com/uploadedFiles/NDOT/About_NDOT/NDOT_Divisions/Planning/Performance_Analysis/2012%20State%20of%20Nevada%20Transportation%20Facts%20and%20Figures.pdf
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NEW JERSEY 
New Jersey gathers real-time data from ITS infrastructure to measures peak hour travel times, 
congestion duration and average clearance times along I-287 and I-78.  
 
NJDOT Asset Management Homepage: 
http://www.state.nj.us/transportation/about/asset/ 
 
NJDOT Performance Report – 2010 Centerline Miles (latest edition) 
http://www.state.nj.us/transportation/about/asset/pdf/centerline0810.pdf 
 
Current Measures: 
http://www.state.nj.us/transportation/about/asset/performance.shtm 
 

• Peak-Hour Travel Time 
o Measured/No threshold 
o Target: Baseline travel time in June 2008 along selected critical corridors 

• Peak Hour Duration of Congestion 
o Definition: Time in minutes where travel speed falls below 70% of posted speed.  
o Threshold: 70% of Posted Speed 
o Target: Baseline congestion duration in June 2008 along selected critical 

corridors. 
o It is unclear whether this measure is calculated only around peak hours or all 

hours, which would include non-recurring congestion in peak hours. 

• Average Incident Duration (Quarterly) 
o Target: 60 minutes or less 

NJTransit 2012 Annual Performance Report: 
http://www.njtransit.com/pdf/NJTRANSIT_2012_Annual_Report.pdf 
 
NJTransit Current Measure: 

• On-Time Performance by Mode 
o Rail Threshold - arrive within 6 minutes of schedule 
o Light Rail Threshold - arrival 3-6 minutes (varies by service line) of schedule 
o Bus Threshold - depart within 6 minutes of schedule 
o Rail and light rail OTP calculated automatically by computer-based management 

systems. Bus OTP logged by Station Starters. 
 
 
NEW YORK 
New York has been using the same congestion methodology since the 1990’s. The New York 
State Department of Transportation (NYSDOT) models delay using the volume-capacity based 
Congestion Needs Assessment Model (CNAM). Primary data input to CNAM are traffic volume 
counts and highway characteristics.  CNAM outputs include vehicle hours of delay, person 
hours of delay, truck hours of delay, VMT and VHT, and cost of congestion (due to lost time and 
productivity). The outputs may be converted to shape files for visual display of congestion 

http://www.state.nj.us/transportation/about/asset/
http://www.state.nj.us/transportation/about/asset/pdf/centerline0810.pdf
http://www.state.nj.us/transportation/about/asset/performance.shtm
http://www.njtransit.com/pdf/NJTRANSIT_2012_Annual_Report.pdf
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locations and magnitudes, by hour of day and direction. CNAM also allows measured travel 
speeds to be input rather than volume data for a more accurate estimation of delay, calculated 
as the difference between desired speed and measured speed. Researchers did not find a 
definition or calculation method for desired speed (delay threshold).   
 
New York State Thruways Association - Performance Measures:  

• Incident Response Time (% arriving in <30 minutes) 

• Customer Satisfaction (user-survey based) 
 
 
NORTH CAROLINA 
The North Carolina Department of Transportation (NCDOT) operates a performance measure 
dashboard and publishes an annual report. The authors found the definition and application of 
some NCDOT performance measures difficult to understand. This may be due to a number of 
data-driven decision-making processes NCDOT has developed, implemented and revised in 
recent years. 
 
In 2012, NCDOT released a project selection process called Prioritization 2.0, which 
quantitatively scores potential projects by factor-weighting performance measures from several 
performance areas (mobility, safety, infrastructure condition). The mobility measures and 
indicators used in Prioritization 2.0 include v/c ratio, AADT, travel time savings, travel time 
index, and vehicle hours of travel. Some of these are inputs and others are outputs. See the 
Prioritization 2.0 link below for more information.  
 
The NCDOT 2040 Plan conveys system performance using a variety of LOS measures across 
modes and performance areas (e.g., mobility, safety, infrastructure condition). These LOS 
measures were developed by NCDOT and are unrelated to LOS measures in the Highway 
Capacity Manual. For example, NCDOT’s highway mobility LOS measure is defined by the 
percentage of miles with a travel time index less than 1.05.  
 
NCDOT - Transportation Reform Initiative (2040 Plan) 
http://www.ncdot.gov/performance/reform/ 
 
NCDOT Prioritization 2.0: 
http://www.ncdot.gov/download/performance/Prioritization2Jan2012.pdf 
 
NCDOT - 2012 Annual Report - Performance Measures 
http://www.ncdot.gov/download/performance/12_Annual_Report.pdf 
 
NCDOT Dashboard - Mobility: 
https://apps.dot.state.nc.us/dot/dashboard/Efficiently.aspx 
 
Definitions and Rationale for NCDOT Dashboard: 
http://www.ncdot.gov/download/performance/dashboarddetails.pdf 

http://www.ncdot.gov/performance/reform/
http://www.ncdot.gov/download/performance/Prioritization2Jan2012.pdf
http://www.ncdot.gov/download/performance/12_Annual_Report.pdf
https://apps.dot.state.nc.us/dot/dashboard/Efficiently.aspx
http://www.ncdot.gov/download/performance/dashboarddetails.pdf
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OHIO 
The Ohio Department of Transportation uses two operations performance measures, Travel 
Time Reliability Index, and Snow & Ice Event Control. Ohio also uses V/C ratio as a planning 
performance measure.  
 
Critical Success Factors: 
http://www.dot.state.oh.us/policy/ODOTStrategicPlan/Pages/Critical-Success-Factors.aspx  
 
Travel Time Reliability Index (TTRI): 
http://www.dot.state.oh.us/engineering/OTEC/2012%20Presentations/37B-Simpson2.pdf 
 
Ohio DOT’s TTRI measure is currently being used but still in development. Slightly different 
definitions are given in the two links above; however both indicate Ohio’s TTRI measure has a 
different definition than is typically applied to “reliability index” measures. These definitions are 
similar to Washington DOT’s “HOV Lane Reliability” measure. 
 
Alternate TTRI Definitions: 

1) Percentage of time you can travel at/near posted speed limit.  
2) Percent of time where the baseline travel time for a highway segment was not 

exceeded. 
 
TTRI Data Sources: Ohio DOT purchases speed data from providers. Historic data is purchased 
from INRIX (crowd-sourced GPS), while real-time data is purchased from Speedinfo (roadside 
Doppler radar).  
 
Snow & Ice Event Control 

• Pass/fail evaluation of system recovery following snow/ice events.  

• Data: Crowd-sourced speed data.  

• Thresholds: Multiple Thresholds are used.  
o Event Start: 25% of Districts Road Weather Information System (RWIS) stations 

detect snow or freezing rain, AND temperature <34 degrees, AND speeds on at 
least 5% (minimum 2) of designated  routes within district drop more than 10 
mph below the expected speeds.  

o Event Ends: 75% of a districts RWIS stations reporting “none” or “rain” as 
precipitation type, AND  wind speeds are detected at RWIS stations is 
<15mph, AND no events begin within 1 hours. 

o Recovery: Speeds are within 10mph of expected values on 95% of designated 
routes.  

• Calculation – Recovery Time is counted from “Event End” to “Recovery”. If, Recovery 
Time > 2 hours → Fail 

 
Calculation Procedure for V/C planning measure: 
http://www.dot.state.oh.us/Divisions/Planning/SPPM/SystemsPlanning/Congestion_Location_
Maps/Congestion_Methods.pdf 

http://www.dot.state.oh.us/policy/ODOTStrategicPlan/Pages/Critical-Success-Factors.aspx
http://www.dot.state.oh.us/engineering/OTEC/2012%20Presentations/37B-Simpson2.pdf
http://www.dot.state.oh.us/Divisions/Planning/SPPM/SystemsPlanning/Congestion_Location_Maps/Congestion_Methods.pdf
http://www.dot.state.oh.us/Divisions/Planning/SPPM/SystemsPlanning/Congestion_Location_Maps/Congestion_Methods.pdf


 

23 
  

OREGON 
ODOT MAP-21 website: 
http://www.oregon.gov/ODOT/GOVREL/Pages/MAP-21.aspx 
 
ODOT Performance Dashboard: 
http://www.oregon.gov/ODOT/CS/PERFORMANCE/docs/2012dashboard.swf 
Current Measures: 
Travel Delay, 
Incident Response, 
Special Transit Rides, 
Rail Ridership, 
Intercity Bus Service, 
Non-SOV Commute Alternatives 
 
Portland State University’s Rob Bertini has produced substantial research on performance 
measurement over the past decade, including:   

• “Exploring the Effects of Sensor Data Aggregation on Measuring Arterial Performance” 
(2013) 

• “Beyond Generating Transit Performance Measures: Visualization and Analysis using 
Historical Data” (2008) 

• “Arterial Performance Measurement Using Transit Bus as Probe Vehicle” (2004) 

• “Using Archived Data to Generate Arterial Performance Measures” (2003) 

• “Generating Performance Measures using Portland Archived Data” (2001) 
 
 
PENNSYLVANIA 
Pennsylvania’s most recent performance report does not provide much detail on performance 
measure activities.  
 
Transportation Performance Report (2013) 
http://www.talkpatransportation.com/docs/TPR%20FINAL%202-7-13_sm.pdf 
 
Current Measures:  

• Daily VMT, 

• Percent of Capacity-adding projects (of total funds spent), 

• Cumulative subscribers to traveler information email alerts, 

• Total adaptive signalized intersection by year, 

• Number of motorist assists by year, 

• Percent on-time flights by year, 

• Transit ridership, 

• Amtrak ridership 
 
 

http://www.oregon.gov/ODOT/GOVREL/Pages/MAP-21.aspx
http://www.oregon.gov/ODOT/CS/PERFORMANCE/docs/2012dashboard.swf
http://www.talkpatransportation.com/docs/TPR%20FINAL%202-7-13_sm.pdf
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TENNESSEE 
It appears as though Tennessee does not use speed or travel time based performance 
measures. Transportation measures are not operations focused but rather they are focused on 
infrastructure, system expansion, and transit accessibility/ridership. 
 
TDOT Measurement Report (2012): 
http://www.tdot.state.tn.us/osp/pdfs/TMRFY2012.pdf 
 
2012 Measures: 

• Percent of highway lane blockage Incidents cleared within 90 minutes 

• Percent increase in statewide transit vehicle revenue miles  

• Interstate miles managed by ITS Infrastructure 

• Biofuels (B20 and E85) refueling pumps 

• Statewide transit passenger trips increase 

• Shortline rail track miles capacity 

• Highway lane miles receiving a preservation treatment 

• ARRA-Funded Projects – Lane Miles Improved 

• ARRA-Funded Projects – Bridges Constructed/Replaced 

• ARRA-Funded Projects – Buses & Vans Purchased 
 
TDOT Multimodal Annual Report (2010): 
 http://www.tdot.state.tn.us/publictrans/docs/TDOT-FY2010AnnualReport.pdf 
Primarily looks at the fiscal characteristics of transit systems. 
 
TDOT Statewide Transit Measures:  

• Ridership, 

• Fare Recovery Ratio, 

• Expense per Vehicle Revenue Mile, 

• Expense per Vehicle Revenue Hour, 

• Expense per Trip, 

• Passenger Trips per Revenue Mile, 

• Passenger Trips per Revenue Hour 
 
TDOT Long-Range Transportation Plan: 
http://www.tdot.state.tn.us/plango/pdfs/plan/PerfMeasures.pdf 
 
  

http://www.tdot.state.tn.us/osp/pdfs/TMRFY2012.pdf
http://www.tdot.state.tn.us/publictrans/docs/TDOT-FY2010AnnualReport.pdf
http://www.tdot.state.tn.us/plango/pdfs/plan/PerfMeasures.pdf
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Measures recommended in TDOT Long-Range Transportation Plan: 

• Percent of short line track miles with capacity over 286,000 lbs. (target = 60%), 

• Average age of urban transit fleet (target = 6 years), 

• Average annual service miles of rural transit fleet (target = 25,000 miles), 

• Percent of congested miles of state rural highways (target = 5%), 

• Percent of congested miles of state urban highways (target 10%), 

• Annual transit vehicle hours per capita - urban (target = 65), 

• Annual transit vehicle hours - rural (target = 1,000,000) 
 
 
TEXAS 
Though the Texas Department of Transportation (TxDOT) has established a handful of measures 
and targets, performance measure activities are still in development. Texas is currently 
updating their statewide long-range transportation plan. The Texas Transportation Plan 2040, 
scheduled for release in late 2014, will be the first performance-based, multi-modal long-range 
transportation plan Texas has ever developed.  
 
The TxDOT in conjunction with Texas A&M Transportation Institute annual publishes a list of 
the 100 most congested road sections in Texas. Annual hours of delay per mile is the measure 
used in ranking sections, however several other measures are computed (see Figure 2). 
 
A handful of states republish measure values directly from Texas A&M Transportation 
Institute’s Urban Mobility Report - most commonly congestion cost.  
 
At the 2014 Annual TRB Meeting Texas A&M researchers published “Lessons Learned for 
Transportation Agencies Preparing for MAP-21 Performance Management Requirements 
Related to Mobility and Reliability”, in which the following definitions for threshold and target 
are applied.  
  
Threshold - Value used in measure calculation describing the full extent of the measure. For 
example, free flow speed may describe the full amount of delay experienced. 
 
Target - Value used in measure calculation describing the desired outcome of a performance 
measure. For example, using maximum-throughput speed as a target for using delay would 
indicate the objective to reduce delay to the point which maximum throughput is achieved. 
 
In these terms, measure values derived from the target value will be a subset of the measure 
value derived from the threshold value. As these definitions are applied to only measures of 
system performance, they are narrower definitions than those put forward by AASHTO SCOPM 
which aim to be inclusive of measures in all MAP-21 performance areas. 
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Figure 2 – Measures used in Top 100 Congested Roadways 

 
 
Texas Transportation Plan 2040 Website – Statewide Long-Range Plan: 
http://www.txdot.gov/government/reports/statewide-plan.html 
 
FY13 TxDOT Performance Results Summary: 
http://www.txdot.gov/government/legislative/state-affairs/performance-results.html 
 
Measures from Performance Results Summary: 

• Percent of Two-lane Highways with Improved Shoulders (2013 target = 58.7%), 

• Percent of Railroad Crossings with Signalization (2013 target = 60.8%), 

• Percent Change in the Number of Public Transportation Trips (2013 target = 1%) 

http://www.txdot.gov/government/reports/statewide-plan.html
http://www.txdot.gov/government/legislative/state-affairs/performance-results.html
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Top 100 Congested Roadways: 
http://www.txdot.gov/inside-txdot/projects/100-congested-roadways.html 
 
Top 100 Methodology: 
http://www.dot.state.tx.us/apps-cg/top_100/howTheSegmentsWereIdentified.pdf 
 
2012 Urban Mobility Report: 
http://mobility.tamu.edu/ums/ 
 
 
UTAH
The Utah Department of Transportation (UDOT) publishes an annual performance report. The 
2014 report does not specify a set of measure used by UDOT but tables and figures indicate 
UDOT is at least tracking delay, VMT, peak hour speeds, cost of congestion and throughput on 
both general purpose and express lanes.  
 
2014 Strategic Direction and Performance Measures: 
http://www.udot.utah.gov/main/uconowner.gf?n=11973015616713803 
 
 
VIRGINIA 
The Virginia Department of Transportation (VDOT) publishes performance reports and operates 
a dashboard website. The Hampton Roads Transportation Operations Center publishes weekly, 
quarterly and annual performance reports. These performance reports provide detailed 
information on incident management activities, including frequency of events by type, 
detection source, response time, clearance time, location, and average number of events per 
week. The VDOT dashboard is somewhat more interactive than other DOT dashboard sites, 
providing users the ability to observe measure values over different time periods.  
 
The Virginia Center for Transportation Innovation and Research (VCTIR) has an ongoing 
research project to determine candidate performance measures for arterial streets. The results 
of this research may be used by VDOT to comply with MAP-21 requirements  
 
Current Measures: 

• Level-of-Service, 

• HOV Travel Speed, 

• Travel time on key routes, 

• Incident Duration, 

• Annual Hours of Delay 
 
VDOT Dashboard: 
http://dashboard.virginiadot.org/ 
 

http://www.txdot.gov/inside-txdot/projects/100-congested-roadways.html
http://www.dot.state.tx.us/apps-cg/top_100/howTheSegmentsWereIdentified.pdf
http://mobility.tamu.edu/ums/
http://www.udot.utah.gov/main/uconowner.gf?n=11973015616713803
http://dashboard.virginiadot.org/
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VDOT Performance Report: 
http://www.virginiadot.org/travel/resources/hr_toc_reports/Public_HRTOC_2012_Fourth_Qua
rter_Report.pdf 
 
VCTIR Project - Measuring Arterial System Performance: 
http://vtrc.virginiadot.org/ProjDetails.aspx?ID=549 
  
 
WASHINGTON STATE 
The Washing State Department of Transportation (WSDOT) conducts some of the most 
sophisticated and robust performance measurement activities of any states. The Corridor 
Capacity Report is very thorough in comparison to most publications by other DOTs. WSDOT 
has not yet set formal targets.  
 
WSDOT uses several threshold speeds and has defined over a dozen performance measures in 
the 2013 Corridor Capacity Report. These thresholds and measures can be seen below in Figure 
3 and Figure 4. Additional details can be found by following the link below to the 2013 report. 
 
2013 Corridor Capacity Report (formerly called the Congestion Report): 
http://wsdot.wa.gov/publications/fulltext/graynotebook/CCR13.pdf 
 
WSDOT Gray Notebook: 
http://www.wsdot.wa.gov/accountability/graynotebook.pdf 
 

  

http://www.virginiadot.org/travel/resources/hr_toc_reports/Public_HRTOC_2012_Fourth_Quarter_Report.pdf
http://www.virginiadot.org/travel/resources/hr_toc_reports/Public_HRTOC_2012_Fourth_Quarter_Report.pdf
http://vtrc.virginiadot.org/ProjDetails.aspx?ID=549
http://wsdot.wa.gov/publications/fulltext/graynotebook/CCR13.pdf
http://www.wsdot.wa.gov/accountability/graynotebook.pdf
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Figure 3. WSDOT Threshold Speeds (Source: 2013 Corridor Capacity Report) 

 
 

Figure 4. WSDOT Congestion Measures (Source: 2013 Corridor Capacity Report)
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WISCONSIN 
The Wisconsin Department of Transportation produces the MAPSS Performance Improvement 
Report which provides measure definitions, thresholds and targets in a straight forward 
manner. MAPSS stands for mobility, accountability, preservation, safety and service. Below, 
Table 1 summarizes the mobility related measures contained within the report.   
 
2014 MAPSS Performance Improvement Report: 
http://www.dot.wi.gov/about/performance/docs/perf-report.pdf 
 
MAPSS Performance Scorecard 
http://www.dot.wi.gov/about/performance/goalmobility.htm 

 
Table 1. Some Wisconsin DOT’s Performance Measures (Source: 2013 MAPSS Report) 

Performance 
Measure 

Definition 
Measure 

Threshold 
Measure Target Comments 

Urban freeway 
congestion  

Percent of urban 
freeway miles with 
serious congestion 

Free-flow 
Speed 

10% The measure is based on the percent of 
urban freeway miles at mid-level of service 
(LOS D) or worse (a lower value is better). 

Transit 
availability  

Percent of population 
served by transit 

Total state 
population  

75.0 “Population Served” is within quarter-mile 
of fixed bus route s or with service area of 
non-fixed route services. 

Bicycle 
Accommodation  

Percent of state 
highways with bicycle 
accommodation 

Total miles of 
non-freeway 
state highway. 

100 %, except where 
prohibited 

Increasing percentage of bicycle 
accommodations is mostly due to the 
paving and widening of shoulders. 

Incident 
response  

Average time to clear 
full closures on the 
interstate 

Previous Year 5% reduction in 
response time from 
previous year. 

 

Winter response  Average time to bare/ 
wet pavement after 
snow/ice event 

N/A 2.00 hrs 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.dot.wi.gov/about/performance/docs/perf-report.pdf
http://www.dot.wi.gov/about/performance/goalmobility.htm
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BOSTON REGION MPO (BOSTON, MA) 
Congestion Management Program 
http://www.ctps.org/Drupal/cmp 
 
 
CHICAGO METROPOLITAN AGENCY FOR PLANNING (CMAP)
The Chicago area MPO (CMAP) is a proponent of performance-based funding. CMAP in 
coordination with other agencies lists a number of performance measures on their website. 
More information on the measures listed below can be found at CMAP’s Congestion Mitigation 
Process website.  
 
CMAP – Congestion Mitigation Process: 
http://www.cmap.illinois.gov/cmp/measurement 
http://www.cmap.illinois.gov/cmp/scans 
 
Congestion-Related Performance Measures:  

• Travel Time Index (Limited Access Highways) 
o Ratio of peak-period travel time to free-flow travel time. Peak-period is 6-9a and 4-7p.  

• Congested Hours per Day (Limited Access Highways) 
o Average number of hours per day during which at least 20% of VMT on a particular 

segment is done at congested speeds (less than 45 mph).   
o GO TO 2040 Target = "no growth" 

• Vehicle Miles Traveled (VMT) per Year per Capita (AADT-Based Measure) 
o Illinois DOT calculates total VMT by factoring traffic counts on regional roads collected 

as part of a regular data collection program.  This data includes all travel, including 
through trips and external travelers (http://www.dot.il.gov/adttravelstats.html).  The 
data is normalized using intercensal population counts from the US Census Bureau. 

• VMT per Year per Household (Odometer-Based Measure) 
o Odometer readings collected during IEPA vehicle inspection and maintenance process.  
o Annual miles traveled between inspections is multiplied by number of vehicles per 

household, then divided by number of households to arrive at VMT per household.   
o Measure includes external travel by local households. The National Household Travel 

Survey indicates 25.6% of passenger vehicle trips are greater than 50 miles, one-way. 

• Motor Vehicles per Household 
o Measure derived from US Census Bureau's American Community Survey, which reports 

the total household vehicles and the number of households by geographic area. 

• Unlinked Transit Passenger Trips per Capita 
o Transit trip data comes from the National Transit Database.  Intercensal population 

estimates are from the US Census Bureau. 
  

  

http://www.ctps.org/Drupal/cmp
http://www.cmap.illinois.gov/cmp/measurement
http://www.cmap.illinois.gov/cmp/scans
http://www.dot.il.gov/adttravelstats.html
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System Reliability Measures:  
• Planning Time Index (Limited Access Highways) 

o Ratio of total time needed to ensure 95% on-time arrival to the free-flow travel time.  

• Average Weekday Motorist Delay at Highway-Rail Grade Crossing 
o Measure takes into account such factors as highway volumes, train volumes (freight and 

passenger), train speeds (freight and passenger), and proximity to yards and passenger 
stations, both of which add to delay.   

o GO TO 2040 Targets: 
▪  < 10,000 hours per weekday by 2015, 
▪ < 5,500 hours per weekday by 2040. 

• Transit Metra On-Time Performance 
o On-time performance is calculated by Metra.   

• Transit Pace On-Time Performance  
o On-time performance of Pace suburban bus services is calculated by Pace.   

• Transit CTA Rail Delays of 10 Minutes or More 
o On-time performance of Chicago Transit Authority (CTA) rail services is a 12-month 

average calculated by CTA. 

• Transit CTA Bus Percent of Bunched Bus Intervals 
o On-time performance of CTA bus services is a 12-month average calculated by CTA 

 
Chicago Transit Authority – Performance: 
http://www.transitchicago.com/performance/ 
 
 
DELEWARE VALLEY REGIONAL PLANNING COMMISSION (GREATER PHILADELPHIA AREA) 
DVRPC gathers performance measure data from several other agencies, including the I-95 
Corridor Coalition.  
 
Long-Range Plan – Regional Indicators: 
http://www.dvrpc.org/LongRangePlan/RegionalIndicators/ 
 
 
  

http://www.transitchicago.com/performance/
http://www.dvrpc.org/LongRangePlan/RegionalIndicators/
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HOUSTON GALVESTON AREA COUNCIL (HGAC) 
The Houston area MPO (HGAC) publishes values for many performance measures. Some of 
these are calculated internally by HGAC and others are republished from other sources such as 
the Harris County Toll Road Authority (HCTRA), Houston METRO, Texas A&M Transportation 
Institute’s Urban Mobility Report and the National Transit Database.  
 
HGAC Performance Measures (HGAC data source): 

• Delay: 
o Average Delay per Motorist (Urban Mobility Report) 
o Cost per Peak Auto Commuter (Urban Mobility Report) 

• System Usage: 
o Daily VMT on freeways (TXDOT Annual Report) 
o Vehicles per Year on toll roads (HCTRA Annual Report) 
o Daily VMT on arterial streets (Urban Mobility Report) 
o Annual METRO Bus Boardings (METRO) 
o Annual METRO Park & Ride Boardings (METRO) 
o Annual METRO Rail Boardings (METRO) 
o Annual Boardings Outside METRO Service Area (National Transit Database) 

• Commute Solutions:  
o METRO Star Vanpool - Daily VMT Reduced (H‐GAC) 
o NuRide - Daily VMT Reduced (H‐GAC) 
o Telework - Daily VMT Reduced (H‐GAC) 

• Incident Management 
o Percent of Roadway Miles with Ramp Metering (Urban Mobility Report) 
o Percent of Roadway Miles with Service Patrols (Urban Mobility Report) 
o Percent of Roadway Miles with Arterial Access Management  (Urban Mobility 

Report) 
o Average Time to Clear Roadway After Crash (Urban Mobility Report) 

• Access Related: 
o Freeway - Lane Miles Added (H‐GAC) 
o Toll Lanes - Lane Miles Added (H‐GAC) 
o HOV/HOT Lanes - Lane Miles Added (H‐GAC) 
o Arterial Streets - Lane Miles Added (Urban Mobility Report) 
o Bicycle‐Pedestrian - Miles Added - (H‐GAC) 

• Transit Options: 
o Metro Rail Miles (H‐GAC) 
o # of Bike on METRO Bus Boardings (H‐GAC) 
o # of METRO Bus Routes (H‐GAC) 
o # of METRO Park & Ride Lots (H‐GAC) 
o # of METRO Transit Centers (H‐GAC) 
o # of non-METRO Park & Ride Lots (H‐GAC) 
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MARICOPA ASSOCIATION OF GOVERNMENTS (MAG) 
The Phoenix area MPO (MAG) published several significant performance measure studies in 
2008/2009 and continues to publish detailed reports on system performance. Chapter 9 of the 
2013 Annual Report on the Status of the Implementation of Prop 400 describes MAG 
performance measures. A summary of performance measurement practices occurring in other 
states as of 2008 can be found in Performance Measure Framework – Best Practices. 
 
2013 Annual Report on the Status of the Implementation of Prop 400: 
http://www.azmag.gov/Documents/MAG_2013-12-31_2013-Annual-Report-on-the-Status-of-
the-Implementation-of-Proposition-400.pdf 
 
All MAG Performance Measurement Publications:  
http://www.azmag.gov/Transportation/TransportationStudies-Reports.asp 
 
Performance Measurement Framework – Best Practices (2008): 
http://www.azmag.gov/Documents/pdf/cms.resource/TRANS_2008_MAG-Performance-and-
Congestion-Management-Best_Practices19882.pdf 
 
 
METROPOLITAN WASHINGTON COUNCIL OF GOVERNMENTS (WASHINGTON, DC) 
MWCOG is still in the process of developing performance measures. Announcement of 
congestion performance measures is anticipated for March 2014. MWCOG tracks three “key” 
measures in addition to other performance measures.  
 
MWCOG “Key” Measures: 

• Delay, 

• Planning Time Index, 

• Travel-time Index 
 
Other MWCOG Measures: 

• Level of Service, 

• Volume-Capacity Ratio, 

• Person miles of travel/vehicle miles of travel, 

• Truck hours of travel, 

• Person hours of delay/vehicle hours of delay, 

• Modal shares, 

• Vehicle trips, 

• Emissions reduction benefits, 
 
Schedule of performance measure announcements: 

• Planning → October 2013 

• Congestion/System Performance → March 2014 

• Transit Performance → September 2013  

http://www.azmag.gov/Documents/MAG_2013-12-31_2013-Annual-Report-on-the-Status-of-the-Implementation-of-Proposition-400.pdf
http://www.azmag.gov/Documents/MAG_2013-12-31_2013-Annual-Report-on-the-Status-of-the-Implementation-of-Proposition-400.pdf
http://www.azmag.gov/Transportation/TransportationStudies-Reports.asp
http://www.azmag.gov/Documents/pdf/cms.resource/TRANS_2008_MAG-Performance-and-Congestion-Management-Best_Practices19882.pdf
http://www.azmag.gov/Documents/pdf/cms.resource/TRANS_2008_MAG-Performance-and-Congestion-Management-Best_Practices19882.pdf
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Data Sources: 
Since 1993, freeway monitoring has been done through surveying aerial photography, with the 
last survey report released in 2011. Since 2008, I-95 Corridor Coalition’s Vehicle Probe Project 
has also reported segment-based speed data and travel times (Maryland Mobility Report). 
Volume data has been collected through FHWA’s Transportation Technology Innovation and 
Demonstration Program (TTID).  
 
Using New Data Sources to Meet MAP-21 Requirements for Performance-Based Planning: 
http://www.mwcog.org/uploads/committee-documents/ZF1cVldb20130212105822.pdf 
 
2012 Technical Report - MWCOG Congestion Management Process: 
http://www.mwcog.org/clrp/elements/cmp/default.asp 
 
 
NEW YORK METROPOLITAN TRANSPORTATION COUNCIL 
NYMTC Congestion Management Process - Draft Sept. 2013: 
http://nymtc.org/files/Adopted%202013%20CMP/2013%20CMP%20Final%20Report/2013%20
CMP%20Status%20Report_ExecSummary.pdf 
  

http://www.mwcog.org/uploads/committee-documents/ZF1cVldb20130212105822.pdf
http://www.mwcog.org/clrp/elements/cmp/default.asp
http://nymtc.org/files/Adopted%202013%20CMP/2013%20CMP%20Final%20Report/2013%20CMP%20Status%20Report_ExecSummary.pdf
http://nymtc.org/files/Adopted%202013%20CMP/2013%20CMP%20Final%20Report/2013%20CMP%20Status%20Report_ExecSummary.pdf

