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Table 12: Percent Urban Interstate Mileage in Poor Condition, 2013 
28 Idaho 4.25 
29 Oregon 4.72 
30 Massachusetts 5.01 
31 Alaska 5.57 
32 Wyoming 5.61 
33 Washington 6.09 
34 Oklahoma  6.17 
35 Texas 6.61 
36 Indiana  6.69 
37 Alabama 6.99 
38 Wisconsin 7.24 
39 Minnesota 7.26 
40 Maryland 7.55 
41 Michigan 7.76 
42 Virginia 8.42 
43 New Jersey 9.39 
44 Arkansas 9.46 
45 Delaware 10.34 
46 Iowa 11.13 
47 New York 11.70 
48 California 13.32 
49 Louisiana 14.71 
50 Hawaii 31.51 
 Weighted Average 5.37 

 
 

Figure 3: Percent of Urban Interstates in Poor Condition, 2013 
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Rural Other Principal Arterial Pavement Condition 

 
Rural other principal arterial roads are best defined as state and U.S.-numbered roads outside of metropolitan 
areas.  
 
The condition of the rural other principal arterial roads worsened from 2012 to 2013, by about 0.38 
percentage points. Overall, about 1.27% of the rural other principal arterial (ROPA) system—1,126 miles out 
of 88,550—was reported to be in poor condition in 2013 (Table 13, Percent Rural Other Principal Arterial 
Mileage in Poor Condition, 2013, and Figure 4). This is the highest level of poor condition mileage since 
before 2000. This compares with about 0.89% (798 of 89,700 miles) listed in poor condition in 2012.  
 
It should be noted that as cities grow, the urbanized area around them grows as well. As this occurs, roads 
near cities are often reclassified from rural to urban. If the roads reclassified as urban were in good condition, 
their reclassification can have the effect of increasing the percentage of a state’s rural roads in poor 
condition. 
 
Between 2012 and 2013 most states saw minor changes in ROPA pavement condition. Forty-four states saw 
decreases or increases of poor condition mileage of one percentage point or less, with 23 states seeing 
decreases and 21 experiencing increases. Of the remaining six states, three had significant changes: the 
percentage of the ROPA system in poor condition in Hawaii improved by 9.4 percentage points, while the 
poor mileage in Iowa and Alaska worsened by 5.0 and 10.4 percentage points, respectively.   
 
One state (Kansas) reported no poor condition ROPA mileage in 2013 (as compared to one state in 2012, two 
in 2011 and three in 2009), and 29 other states had 1% or less of ROPA miles in poor condition. On the other 
hand, four states (New Jersey, Iowa, Rhode Island and Alaska) reported more than 5% of their rural other 
principal arterial mileage to be in poor condition. These four states have 4% of the total U.S. ROPA mileage, 
but are home to 38% of the nation’s mileage that is in poor condition. Alaska’s ROPA system has the most 
significant problem. By itself it has 22% of the poor rural other arterial principal mileage in the country.  
 

Table 13: Percent Rural Other Principal Arterial Mileage in Poor Condition, 2013 
1 Kansas 0.00 
2 Nevada 0.01 
3 Utah 0.02 
4 Delaware 0.17 
5 Florida 0.18 
6 Ohio 0.23 
7 South Carolina 0.24 
8 Tennessee 0.25 
9 Maine 0.34 
10 South Dakota 0.48 
11 Illinois 0.48 
12 Georgia 0.50 
13 Missouri 0.50 
14 Kentucky 0.51 
15 Nebraska 0.54 
16 Alabama 0.55 
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Table 13: Percent Rural Other Principal Arterial Mileage in Poor Condition, 2013 
17 Mississippi 0.57 
18 Arizona 0.59 
19 New York 0.59 
20 Virginia 0.65 
21 Pennsylvania 0.67 
22 Texas 0.69 
23 North Carolina 0.72 
24 Michigan 0.75 
25 Arkansas 0.77 
26 New Mexico 0.78 
27 Washington 0.80 
28 Oregon 0.85 
29 California 0.97 
30 Wyoming 1.00 
31 Colorado 1.12 
32 Idaho 1.16 
33 Indiana  1.24 
34 Montana 1.25 
35 West Virginia 1.38 
36 Maryland 1.42 
37 New Hampshire 1.52 
38 North Dakota 1.60 
39 Oklahoma  1.64 
40 Wisconsin 1.68 
41 Minnesota 1.75 
42 Massachusetts 2.22 
43 Vermont 2.52 
44 Connecticut 2.60 
45 Louisiana 2.61 
46 Hawaii 3.48 
47 New Jersey 5.09 
48 Iowa 6.43 
49 Rhode Island 9.62 
50 Alaska 30.40 

 Weighted Average 1.27 
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Figure 4: Percent of Rural Other Principal Arterials in Poor Condition, 2013 

 
 

Urbanized Area Congestion 

 
There is not a universally accepted definition of traffic congestion. In reporting congestion data to the federal 
government, the states have traditionally used peak-hour traffic volume-to-capacity (V/C) ratios, as 
calculated in the Transportation Research Board’s Highway Capacity Manual, as a congestion measure. 
Through 2009, the Federal Highway Administration (FHWA) summed up these V/C calculations to 
determine the state mileage in various congestion categories. Since 2009, however, FHWA has not published 
this information. Instead, FHWA reported quarterly congestion statistics based on estimated travel delays 
from drivers’ mobile-devices. These data are only gathered and published for selected regions and roads. 
They do not include statewide congestion information.  
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This change by FHWA has necessitated changes in how the Annual Highway Report details state-level 
congestion. The 21st Annual Highway Report used the Texas A&M Transportation Institute’s Urban Mobility 
Report (UMR),2 to calculate a metric that could be most similar to the V/C metric previously used by 
FHWA. The measure developed was the “percentage of the urban Interstate and freeway system that is 
congested.” This metric is a measure that calculates the degree of the urban congestion problem, but 
congestion has three dimensions (intensity, duration and extent). So a better metric is needed to capture more 
fully these three aspects. New data from mobile devices provide this opportunity.     
 
The congestion measure used for this year’s report is also derived from the Urban Mobility Report. The 
latest version, the 2015 Urban Mobility Scorecard (UMS), was published jointly by the Texas A&M 
Transportation Institute and INRIX in August 2015, and reports data for 2014.3 This congestion measure, the 
average annual delay per auto commuter (in hours), captures traffic delays in all three dimensions of 
congestion. It also has the advantages of being straightforward and relevant to the average commuter, is 
easily calculated, and is more current than previous data. This measure, however, does have its limitations. It 
considers only urbanized areas (congestion in cities and towns with populations below 50,000 is excluded), 
and it is based on speed reductions obtained from vehicles with participating mobile-devices, rather than 
from all traffic. Further, the data must be totaled for each state. Since this newer measure is different from 
the congestion measures used in previous editions of this report, direct comparisons from previous reports 
are not possible. With this new measure, some states will see gains and others will see declines and it may 
take a few years for this measure and congestion rankings to stabilize.  
 
In 2014, the average annual delay per auto commuter in urbanized areas across the United States was 51.40 
hours (see Table 14, Urban Interstate Congestion, and Figure 5). Annual hours of delay ranged from 10.71 in 
Wyoming to 67.21 in New Jersey.  
 
As would be expected, the urban congestion problem is concentrated in heavily populated cities and states. 
Only the bottom eight states exceed the U.S. average of 51.40 annual hours of delay. Those congestion totals 
skew the national average of hours of delay upward. However, commuters in more than 40 states, including 
places such as North Dakota and Idaho, now waste at least 20 hours a year stuck in traffic. And commuters 
in more than 20 states suffer annual congestion delays of at least 40 hours per year, meaning they lose the 
equivalent of a full workweek to traffic jams. 
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Table 14: Annual Delay per Auto Commuter (in hours), 2014 
1 Wyoming 10.71 
2 Montana 13.06 
3 Maine 13.48 
4 Iowa 13.96 
5 South Dakota 14.27 
6 Vermont 16.64 
7 West Virginia 16.72 
8 North Dakota 21.40 
9 Alabama 26.91 
10 Nebraska 28.67 
11 Utah 28.90 
12 Idaho 29.28 
13 New Hampshire 29.28 
14 Arkansas 29.81 
15 North Carolina 29.90 
16 Wisconsin 31.17 
17 South Carolina 32.26 
18 New Mexico 32.44 
19 Mississippi 33.24 
20 Kansas 34.62 
21 Alaska 34.76 
22 Ohio 35.12 
23 Kentucky 37.50 
24 Pennsylvania 38.45 
25 Louisiana 38.49 
26 Missouri 38.81 
27 Tennessee 38.88 
28 Indiana  39.68 
29 Florida 41.69 
30 Nevada 42.65 
31 Connecticut 42.71 
32 Rhode Island 42.77 
33 Colorado 43.30 
34 Delaware 44.11 
35 Michigan 44.30 
36 Minnesota 44.92 
37 Georgia 45.83 
38 Oklahoma  46.57 
39 Oregon 46.73 
40 Hawaii 48.25 
41 Arizona 48.69 
42 Texas 49.62 
43 Washington 55.49 
44 Illinois 56.85 
45 Massachusetts 57.10 
46 Maryland 59.70 
47 Virginia 60.65 
48 California 65.84 
49 New York 66.54 
50 New Jersey 67.21 

 Weighted Average 51.40 
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Figure 5: Average Annual Delay per Auto Commuter (in hours), 2014 

 
 

Deficient Bridges 

 
Federal law mandates the uniform inspection of all bridges for structural and functional adequacy at least 
every two years. Bridges rated “deficient” are eligible for federal repair dollars. The National Bridge 
Inventory (NBI) is the source of the bridge data in this report, which also uses summaries provided in Better 
Roads (see Appendix). Since the NBI contains some recent inspections and some as old as two years, the age 
of the “average” inspection is about one year old. So, a “December 2014” summary from the NBI would 
represent, on average, bridge condition as of 2013. 
 
The condition of the nation’s highway bridges continued to improve in 2013. Of the 607,885 highway 
bridges reported, 124,265 (about 20.44%) were rated deficient for 2013 (Table 15, Percent of Bridges in 
Deficient Condition, 2013, and Figure 6). This represents a 5% improvement over 2012 when 131,083 of 
609,233 (21.52%) were rated as deficient.   
 
California and Ohio reported the lowest percentage of deficient bridges, 5.96% and 6.99%, respectively, but 
their data may be skewed in comparison to other states since they did not include “functionally obsolete” 
bridges in their reporting. Functionally obsolete can describe bridges that are no longer adequate for a variety 
of reasons—lack of shoulder space, insufficient vertical clearance for today’s vehicles, etc. 
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Arizona reported the lowest percentage of total deficient bridges, which includes both functionally obsolete 
and structurally deficient bridges. Rhode Island reported the highest percentage of deficient bridges in the 
country, with over half of its bridges being functionally obsolete or structurally deficient.  
 
Most states (36 of 50) reported at least some improvement in the percentage of deficient bridges from 2012 
to 2013. New York and Massachusetts made the most improvement, decreasing their deficient bridges by 3.1 
and 2.5 percentage points, respectively. Ohio also saw a huge improvement in deficient bridges, 14.4%, but 
as noted above, did not include functionally obsolete bridges in the 2013 totals.   
 
Four states reported no change in their bridges, and two states—Mississippi and Nevada—did not report data 
in 2014, so 2013 data are used.   
 
Of the 10 states that reported a higher percentage of deficient bridges, only Wyoming saw more than a 
percentage point change, 10.0 points. This substantial increase was due to a decision by Wyoming to include 
bridges that are rated acceptable by the FHWA select list criteria as structurally deficient or functionally 
obsolete for state-specific reasons.  
 

Table 15: Percent of Bridges in Deficient Condition, 2013 
1 California 5.96** 
2 Ohio 6.99** 
3 Arizona 10.18 
4 Utah 10.96 
5 Nevada 11.15* 
6 Minnesota 11.99 
7 Wisconsin 13.79 
8 New Mexico 14.99 
9 Illinois 15.58 
10 Tennessee 15.59 
11 Florida 15.61 
12 Texas 16.23 
13 Kansas 16.31 
14 Montana 16.43 
15 Colorado 16.43 
16 Georgia 16.74 
17 Idaho 17.79 
18 Arkansas 18.22 
19 North Dakota 19.08 
20 Alaska 19.79 
21 Indiana  20.00 
22 Delaware 20.07 
23 Mississippi 20.65* 
24 South Carolina 20.68 
25 Alabama 20.70 
26 Nebraska 22.08 
27 Oregon 22.19 
28 Oklahoma  22.40 
29 Virginia 22.87 
30 Wyoming 23.15 
31 Michigan 23.40 
32 Maryland 23.61 
33 South Dakota 23.74 
34 Missouri 23.95 
35 Iowa 24.96 
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Table 15: Percent of Bridges in Deficient Condition, 2013 
36 New Jersey 25.54 
37 Washington 26.01 
38 Maine 26.02 
39 New Hampshire 27.74 
40 Louisiana 27.87 
41 Vermont 28.06 
42 North Carolina 28.77 
43 Kentucky 29.59 
44 West Virginia 33.10 
45 Massachusetts 35.59 
46 Connecticut 35.72 
47 New York 35.77 
48 Hawaii 36.80 
49 Pennsylvania 38.07 
50 Rhode Island 51.12 
 Weighted Average 20.44 

*2012 Data; ** Does not include functionally obsolete bridges in deficient bridge total 

 

 
Figure 6: Percent of Bridges in Deficient Condition, 2013 
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Fatality Rates  

 
Fatality rates are an important overall measure of each state’s road performance.  
 
The nation’s highway fatality rate improved from 1.13 in 2012 to 1.10 in 2013, (Table 16, Fatality Rate per 
100 Million Vehicle-Miles, 2013, and Figure 7). This decrease continues a decades-long downward trend in 
fatalities per 100 million vehicle-miles, with the small increase in 2012 being an aberration. In 2013, 32,699 
fatalities were reported, fewer than the 33,546 fatalities reported in 2012, even as vehicle-miles of travel 
increased to 2.99 trillion from 2.97 trillion in 2012.  
 
For 2013, Massachusetts reported the lowest fatality rate, 0.58, while Montana reported the highest, 1.90. 
Most states (36 of 50) reported a reduction in their fatality rate compared to 2012, led by Wyoming and 
Hawaii, which improved 0.39 and 0.24 points, respectively. Fourteen states saw their fatality rate increase, 
with both Idaho and New Hampshire reporting rate increases of 0.21 points.   
 

Table 16: Fatality Rate per 100 Million Vehicle-Miles, 2013 
1 Massachusetts 0.58 
2 Minnesota 0.68 
3 New Jersey 0.73 
4 Washington 0.76 
5 Utah 0.81 
6 Maryland 0.82 
7 Rhode Island 0.84 
8 Ohio 0.88 
9 Connecticut 0.89 
10 California 0.91 
11 Wisconsin 0.91 
12 Virginia 0.92 
13 New York 0.92 
14 Oregon 0.93 
15 Wyoming 0.93 
16 Illinois 0.94 
17 Vermont 0.97 
18 Michigan 1.00 
19 Indiana  1.00 
20 Iowa 1.00 
21 Hawaii 1.01 
22 Colorado 1.02 
23 Maine 1.03 
24 New Hampshire 1.05 
25 Alaska 1.05 
26 Nevada 1.06 
27 Delaware 1.06 
28 Georgia 1.08 
29 Missouri 1.09 
30 Nebraska 1.09 
31 Kansas 1.16 
32 Pennsylvania 1.22 
33 North Carolina 1.23 
34 New Mexico 1.24 
35 Florida 1.25 
36 Alabama 1.31 
37 Idaho 1.34 
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Table 16: Fatality Rate per 100 Million Vehicle-Miles, 2013 
38 Kentucky 1.36 
39 Texas 1.38 
40 Tennessee 1.40 
41 Arizona 1.40 
42 Oklahoma  1.41 
43 Arkansas 1.44 
44 North Dakota 1.47 
45 Louisiana 1.47 
46 South Dakota 1.48 
47 South Carolina 1.57 
48 Mississippi 1.58 
49 West Virginia 1.73 
50 Montana 1.90 

 Weighted Average 1.10 

 
 

Figure 7: Fatality Rates per 100 Million Vehicle-Miles, 2013 
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Rural Other Principal Arterials with Narrow Lanes  

 
Narrow lanes on major rural primary roads have sight visibility and design issues that create safety problems. 
The national standard for lane width on major rural roads is generally 12 feet, and few major rural primary 
roads could be improved without widening lanes to that standard.  
 
In 2013, about 8.91% of the nation’s rural other principal arterials (7,837 miles out of 87,946) had lanes narrower 
than 12 feet (Table 17, Percent of Rural Other Principal Arterials (ROPA) with Narrow Lanes, 2013, and Figure 
8). This is slightly worse than the 8.89% in 2012, but better than the 9.02% in 2011 and the 9.66% in 2009.  
 
In 2013, five states reported no narrow-lane ROPA mileage, while two states (Vermont and Pennsylvania) 
reported at least 40% of their ROPA networks had narrow-lane mileage. In 2013, a majority of states (34 of 50) 
reported ROPA narrow-lane mileage increasing or remaining constant. Of all the states with an increase in ROPA 
mileage with narrow lanes, only one state, Vermont, saw a double-digit percentage point increase. Vermont has a 
small rural primary system under state control, so small changes can yield large percentage increases. 
 
The remaining 16 states saw some improvement, led by double-digit increases in Hawaii and Maine, also 
relatively small systems where small improvements can make a big difference.  
 
On the whole, however, the percentage of the nation’s rural primary system with narrow lanes has decreased 
significantly over the last 20 years.  
 
Between 2012 and 2013, Georgia and Wyoming changed measurement methods. However, their data was so 
different from previous years that we decided to use the 2012 data until their numbers stabilize. Alaska did 
not report any mileage data for 2013, so 2012 data was used instead. 
 

Table 17: Percent of Rural Other Principal Arterials with Narrow Lanes, 2013 
1 Arizona 0.00 
1 New Hampshire 0.00 
1 New Jersey 0.00 
1 Utah 0.00 
1 Wyoming 0.00* 
6 Alabama 0.02 
7 Nebraska 0.17 
8 South Dakota 0.23 
9 Wisconsin 0.74 
10 Kansas 0.83 
11 North Dakota 0.91 
12 Connecticut 0.97 
13 Idaho 1.45 
14 Mississippi 1.82 
15 Delaware 1.86 
16 Florida 1.91 
17 Minnesota 2.46 
18 Oklahoma  2.97 
19 Texas 2.98 
20 Montana 3.01 
21 Maryland 3.10 
22 Oregon 3.40 
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Table 17: Percent of Rural Other Principal Arterials with Narrow Lanes, 2013 
23 Alaska 3.91* 
24 Hawaii 4.28 
25 Louisiana 4.29 
26 New Mexico 4.29 
27 South Carolina 5.86 
28 Iowa 5.87 
29 Massachusetts 5.89 
30 Nevada 7.13 
31 Colorado 7.65 
32 California 9.58 
33 Indiana  9.65 
34 Rhode Island 10.38 
35 Maine 11.13 
36 Ohio 11.20 
37 Illinois 13.18 
38 Georgia 13.62* 
39 Michigan 16.23 
40 Kentucky 19.39 
41 Tennessee 19.52 
42 North Carolina 20.34 
43 Missouri 20.77 
44 Washington 26.25 
45 New York 32.12 
46 Arkansas 33.26 
47 West Virginia 35.39 
48 Virginia 36.25 
49 Pennsylvania 44.94 
50 Vermont 49.51 
 Weighted Average 8.91 

* 2012 data 

 
Figure 8: Percent of Rural Other Principal Arterials with Narrow Lanes, 2013 
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Appendix: Technical Notes 

This brief technical appendix summarizes the definitions and sources of the data used in this assessment. The 
discussion is based on the assumption that comparative cost-effectiveness requires data on system condition 
or performance, information on the costs to operate and improve the system, and an understanding of the 
relationship between economic activity and tax revenues.   
 
This report relies heavily on the Highway Statistics series, which is compiled by the Federal Highway 
Administration (FHWA) from data reported by each state. We also use bridge condition data and highway 
fatality rates reported by each state. For congestion, we use data from the Texas A&M Transportation 
Institute. This assessment compares states with one another based on self-reported data. In general, we use 
the data as posted in the various data tables. We do not attempt to audit the data; instead, we assume the data 
to be correct. In cases where the data are clearly incorrect, however, we made appropriate adjustments to the 
data and footnote the changes made. 
 

Measures of Mileage 

 
In general, larger highway systems require more resources to build and maintain than smaller systems. 
Accordingly, it is important to weight systems so that states can be compared accurately. In this study, 
mileage is the basic measure for bringing the states to a common baseline. Highway width is also important 
in differentiating system size (number of lanes), as more pavement generally requires more resources. This 
study does not rank states based on the size of their highway systems. However, it does use average highway 
width differences, as derived from State Highway Agency lane width measures, to measure overall financial 
performance. 
 
 “State-Owned” Highway Mileage: In each state, the “state-owned” highway system consists of the State 
Highway System and other systems such as toll roads, state parks, universities, prisons, medical facilities, 
etc. Each state’s responsibility for roads varies. In some, for instance North Carolina, the state is responsible 
for almost all roads outside of municipalities, while in others, such as New Jersey, the state is responsible for 
primarily the major multiple-lane roads. In addition, other features such as bridges also vary, with some 
states having many and others few.   
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The source of data for the state-owned mileage is Table HM-10, Highway Statistics 2013 
(http://www.fhwa.dot.gov/policyinformation/statistics.cfm) and includes both State Highway Agency 
mileage and other jurisdiction mileage controlled by the state.   
 
State Highway Agency (SHA) Mileage: The total numbers of miles and lane-miles for the SHA system is 
available for each state. From this data, the average lane-miles per centerline-mile is calculated and then used 
to weight overall financial performance. The source of data for SHA mileage is Table HM-81, Highway 
Statistics 2013 (http://www.fhwa.dot.gov/policyinformation/statistics.cfm).    
 

Disbursements for State-Owned Highways 

 
There are several types of disbursements for state-administered highways: capital and bridge work, 
maintenance and highway services, administration, research and planning, law enforcement and safety, 
interest (on bond payments) and bond retirement. Disbursement data are collected for the first three 
categories (capital and bridge work, maintenance activities, administration) as well as for the total 
expenditures. Disbursements by state-administered agencies fund the State Highway Agency, other toll and 
turnpike state agencies, and state universities, parks, prisons, etc.   
 
The source of all this data is Table SF-4, Highway Statistics 2013 
(http://www.fhwa.dot.gov/policyinformation/statistics.cfm). These disbursements are divided by “mileage 
under state control” to arrive at a relative measure of expenditure per unit of responsibility. The national 
average is the weighted average, obtained by summing the financial numbers for all states, then dividing by 
the sum of all state-administered mileage. Since large per-mile expenditures are also a burden on taxpayers, 
the states are ranked inversely by this measure, with the highest per-mile expenditures being rated lowest. (In 
cases where states have not reported current disbursement data, the most recent available disbursement data 
are divided by the most recent available mileage data to derive the disbursements per mile.) 
 
Capital and Bridge Disbursements and Maintenance Disbursements:  “Capital” actions are those intended 
to reconstruct or improve the system, whereas “maintenance” actions are those intended to preserve or repair 
the system, but not improve it. However, the definitions of these categories vary somewhat between the 
states. Most states use private sector contracts to build and reconstruct the system, although in some cases 
they may also use their own workforces for some projects. Most states also conduct maintenance largely with 
agency forces and the work is generally light in character, but some also conduct some major repairs such as 
thick overlays using contracted forces from the private sector.   
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Administrative Disbursements: Administrative disbursements are intended to include all non-project-
specific disbursements, and typically include most main-office and regional-office costs, research, planning 
and similar activities. Sometimes, this category also includes bond restructurings and other non-project-
specific financial actions. As a result, administrative disbursement can sometimes vary widely from year to 
year.  
 
Total Disbursements: Total disbursements represent total state outlays for state-administered roads, and 
include several categories not detailed above. Usually, states disburse about 2% to 3% less in funds than they 
collect, the difference resulting from timing differences and delays in getting projects completed. However, 
states sometimes collect revenues that are not immediately expended, such as major bond sales, which show 
up as major increases in “receipts” without a similar increase in disbursements. And sometimes, later-year 
disbursements can be higher than receipts as states transfer money into projects without increasing revenues. 
 

Measures of System Performance 

 
There are seven measures of road conditions: Rural Interstate Poor Condition Mileage, Urban Interstate Poor 
Condition Mileage, Rural Other Principal Arterial Poor Condition Mileage, Urbanized Area Congestion, 
Deficient Bridges, Narrow Lanes on Rural Other Principal Arterials and Fatality Rates.   
 
Poor Condition Mileage: Perhaps no measure is more fundamental to road performance than road condition. 
There are numerous ways of defining road condition, but the one used for the U.S. higher-road system is the 
International Roughness Index (IRI), a measure of surface “bumpiness” in inches of vertical deviation per 
mile of length. The states use a variety of procedures in gathering this data, but most use mechanical or laser 
equipment driven over the road system. They often supplement this data with detailed information on road 
distress features, but this information is not generally used in federal reporting. A few states, however, still 
use visual ratings as the basis of their reports. Lower “roughness index” scores equate to a smoother road. 
Roads classified as poor typically have visible bumps and ruts leading to a rough ride. Long, smooth sections 
(greater than one mile in length) tend to dampen out short rough ones, so if a state has long, smooth sections 
in its database it can report very little “rough mileage” as a percent of the system.  
 
The source of road roughness data is Table HM-64, Highway Statistics 2013 
(http://www.fhwa.dot.gov/policyinformation/statistics.cfm), which shows miles by roughness, for several 
functional classes, for each state. This mileage is then converted into a percent, to account for different sizes 
of systems (rural Interstate, urban Interstate and rural other principal arterials) in each state. The national 
average is the weighted average, obtained by dividing the sum of all poor-rated mileage by the sum of all 
state-administered mileage.  
 
Rural Interstate Poor-Condition Mileage: Rural Interstate mileage is all mileage outside of urban areas. By 
convention, Interstate sections with an IRI roughness of greater than 170 inches of roughness per mile (about 
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three inches of vertical variation per 100 feet of road) are classified as “poor” in most reports. By 
comparison, sections with less than 60 inches of roughness per mile (about one inch of vertical deviation per 
100 feet) would be classified as “excellent.” (Delaware and Hawaii have no rural Interstate mileage and are 
not rated on this measure). 
 
Urban Interstate Poor-Condition Mileage: Urban Interstate mileage is all mileage inside census-defined 
urban areas. It is calculated the same way as rural Interstate mileage is calculated. The IRI cutoff for urban 
Interstates is the same as for rural Interstates: 170 inches per mile or higher, for “poor” mileage. 
 
Rural Other Principal Arterial Poor-Condition Mileage: Rural other principal arterials (ROPAs) are the 
major inter-city connectors, off the Interstate system, connecting different regions. They can be US-
numbered and state-numbered roads, and sometimes toll roads or parkways. This system is generally a top 
priority of most state highway agencies because of its importance to the economic competitiveness of the 
state. By convention, ROPA sections with an IRI greater than 220 inches per mile of roughness (about four 
inches of vertical deviation per 100 feet) are classified as “poor” in most reports. The cutoff is higher than 
for Interstates since speeds on these roads are typically lower, resulting in a smoother trip.  
 

Urbanized Area Congestion  

 
Urbanized Area Congestion is measured as the “annual delay per auto commuter” (in hours). It is the extra 
time vehicles spend traveling at congested speeds rather than free-flow speeds. This delay typically occurs 
during peak periods and is measured for private vehicles. This metric was adopted because it provides a 
more complete measure of the effects of congestion, capturing aspects of the intensity, the duration and the 
extent of the congestion problem. In addition, this measure uses more-current data and is straightforward in 
both calculation and interpretation. 
 
This measure of congestion differs from the two measures used in previous years, both of which focused 
only on the extent of urban congestion. In the prior (21st) Annual Highway Report, congestion was measured 
as the percent of the urban freeway system (Interstates plus freeways and expressways) that experienced 
operating speeds less than 85% of free-flow speeds during the peak periods (6:00–10:00 AM and 3:00–7:00 
PM). These percentages were calculated using data from the 2012 Urban Mobility Report (UMR) and several 
tables in the 2013 Highway Statistics series (HM-60, HM-71 and HM-73). In all reports prior to the 21st 
Annual Highway Report, congestion was assessed for Interstates only (freeways and other expressways were 
not included) and was based on the ratio of traffic volume to the maximum carrying capacity of each road 
section. This ratio was calculated from data in Table HM-42 or Table HM-61 of the Highway Statistics 
series, tables which are no longer being published.   
 
There are two data sources required to calculate the new metric: the 2015 Urban Mobility Scorecard (UMS) 
and its supporting materials (http://mobility.tamu.edu/ums), and the 2010 US Census 
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(https://www.census.gov/geo/reference/ua/urban-rural-2010.html). The UMS, published jointly by the Texas 
A&M Transportation Institute and INRIX, provides 2014 empirical congestion data for 101 urbanized areas 
across the nation, as well as 2014 data estimates for the other 370 urbanized areas with populations above 
50,000. Data items include “total delay” and “delay per auto commuter” for each urbanized area. The Census 
data are used to allocate the total delay for multi-state cities to each of the appropriate states. 
 
Of the 471 urbanized areas in the UMS, 11 are in Puerto Rico and one is the District of Columbia, which we 
do not study. The Puerto Rico cities are excluded from the calculations, since this report is an assessment of 
state highway systems. Of the remaining 460 urbanized areas, 68 (including D.C.) are located in two or more 
states. Although D.C. is not a state, we do include the Maryland and Virginia portions of the urbanized area 
in the Maryland and Virginia congestion statistics. The percentages of the urbanized area populations in each 
state (as determined from Census data) are used to allocate the congestion data to the various states.   
 
Once the urban area congestion data are proportioned by state, the “total delay” and the “delay per auto 
commuter” (weighted by the “total delay”) for the urbanized areas within each state are totaled by state using 
MS Excel pivot tables. The weighted “delay per auto commuter” is then divided by the “total delay” to 
derive the state “delay per auto commuter.”        
 

Deficient Bridges  

 
As a result of several major bridge disasters in the 1960s and 1970s, states are required to inspect bridges 
biennially (every year if a bridge is rated structurally deficient) and maintain uniform records of inspections. 
This data source, titled the National Bridge Inventory (NBI), provides information on deficient bridges. 
Bridges are classified as “deficient” if their structural elements score poorly (“structural deficient”) or if they 
are no longer functionally adequate (“functionally inadequate”) for the road system. On average, about one-
half of “deficient” bridges are in each category. Since the NBI contains a mixture of bridges inspected at 
different times, some as long as two years ago, the “average” inspection age is about one year. So, a 
December 2014 summary from the Inventory would represent, on average, bridge condition as of December 
2013. 
 
While deficient bridge data are in the NBI, we have used the annual summary of bridge deficiencies prepared 
by Better Roads, a trade publication, as our source. This summary, published since 1979, contains very 
recent information, gathered from each state shortly before the end of each calendar year, using a proprietary 
survey sent to state bridge engineers. The 2014 Better Roads Bridge Inventory 
(http://www.equipmentworld.com/2014-better-roads-bridge-inventory/) contains data collected through 
October 2014.  
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Narrow Lanes on Rural Other Principal Arterials (ROPAs) 

 
Narrow lanes on rural roads are a surrogate measure for safety, since data on other features such as sight 
distance, shoulder width or pavement edge drop-offs are not readily available. The standard lane width for 
most major rural roads is 12 feet, and it is unlikely that a major rural road would be improved without 
widening its lanes to that standard.  
 
The source of lane width data is Table HM-53, Highway Statistics 2013 
(http://www.fhwa.dot.gov/policyinformation/statistics.cfm), which shows the mileage of roads, by functional 
class, in various lane-width categories, by state. For our purpose, we use the percentage of mileage on the 
ROPA system with less than 12-foot lanes, to adjust for different system lengths in different states. The 
national average is a weighted average across all states. For 2013, Georgia and Wyoming used a different 
methodology to calculate lane widths than in previous years, methodologies that yielded significant changes 
in the percentage of narrow lanes. After contacting the respective state DOTs,4 we found that they were still 
fine-tuning their methodologies, so we decided to use 2012 data for these two states to give time for the new 
methods to be fully integrated.  
 

Fatality Rates 

 
Road safety is a very important measure of system performance, and fatality rates are a key measure of 
safety. The overall state fatality rate has long been seen as a measure of state performance in road safety.  
 
The fatality rate includes two components: a count of fatalities and a measure of travel, i.e. vehicle-miles. 
The sources of each are Tables FI-20 and VM-2, Highway Statistics 2013 
(http://www.fhwa.dot.gov/policyinformation/statistics.cfm). Table FI-20 provides a count of fatalities by 
state and highway functional class and Table VM-2 provides an estimate of annual vehicle-miles of travel for 
each state by functional class. The national average fatality rates are the weighted averages across the states.  
 

Overall Ratings 

 
The 2013 overall ratings for each state are developed in several steps: 
 

§ First, the relative performance of each state on each of 11 performance measures is determined, by 
computing each state’s “performance ratio.” This is defined as the ratio of each state’s measure to the 
weighted U.S. mean for the measure. The mathematical structure is as follows:  

 



22nd Annual Highway Report   |  39 

Mis =  Measure “i” for state “s” (e.g., percent of rural Interstates in poor condition, for 
North Carolina)    

 
Ris   = Performance Ratio for measure “i”, state “s” 

= Mis/M, where M is the weighted average of Mis across the 50 states.  
 

§ The four financial performance ratios are combined to calculate the average financial performance. 
Here the performance ratios are adjusted for the average width of each state’s system, on the belief 
that states with wider roads (those with more lanes per mile, on average) should be given some credit 
for their extra per-centerline-mile costs.   
 

Financial Performance (FP) for state “s”  = ((∑
4

1

R is)/4)* (L/Ls) 

where Ls is the average SHA lanes-per-mile for measure “i” for state “s”, and L is the weighted 
average of the SHA lanes-per-mile, over 50 states.  
 

§ The seven system performance ratios (six for Delaware and Hawaii, which have no rural Interstates) 
are combined to calculate the average system performance.  
 

System Performance (SP) for state “s”  = (∑
7

1

R is)/7 

 
§ Then, financial performance and system performance are combined into an overall performance 

measure:  
 

   Overall Performance for state “s”  = (FP*4 + SP*7)/11 
 
(In lieu of 7 and 11, Delaware and Hawaii use 6 and 10 since they have no rural Interstates.) 
 
In final weighting, the average financial performance is weighted equally with the average system 
performance.  
 

Since several state agencies are included in each state’s reports, this report should not be viewed as a cost-
effectiveness comparison of the state highway departments. Instead, it should be viewed as an assessment of 
how the state, as a whole, is managing the state-owned roads. 
 



40  |  Reason Foundation 

About the Authors 

David T. Hartgen, Ph.D., P.E. (Maine, retired) is a senior fellow at Reason Foundation and emeritus 
professor of Transportation Studies at the University of North Carolina at Charlotte, where he established the 
Center for Interdisciplinary Transportation Studies. He now heads The Hartgen Group (www.hartgengroup.net), 
a consulting company specializing in transportation planning. Before coming to Charlotte in 1989, he held 
senior analysis positions at the New York State Department of Transportation and was a policy analyst at the 
Federal Highway Administration. He is the author of about 378 papers and reports on transportation policy 
and planning, is U.S. co-editor of the international academic journal Transportation, and is active in 
professional organizations, particularly the Transportation Research Board. He holds engineering degrees 
from Duke University and Northwestern University and has taught at SUNY Albany, Union University and 
Syracuse University. His recent studies of congestion, urban growth and road performance for Reason 
Foundation (at www.reason.org), urban growth for the Urban Land Institute (at www.hartgengroup.net) and 
transit and congestion in North Carolina (at www.johnlocke.org) have attracted wide national attention. He 
can be contacted at david@hartgengroup.net, or by telephone at 980-237-1398, or cell 704-785-7366.   
 
M. Gregory Fields, Ph.D., is a retired military officer with degrees from West Point, Webster University, 
and UNC Charlotte. He has participated in a number of comparative transportation studies including the John 
Locke Foundation’s study of North Carolina highway cost effectiveness, the Fraser Institute’s study of 
Canadian provinces, and Reason Foundation’s studies of national congestion, city accessibility and 
productivity, and mid-size city congestion. He has been a co-author of Reason’s annual highway 
performance assessments for the last several years. 
 
Baruch Feigenbaum is the assistant director of Transportation Policy at Reason Foundation. He has a 
diverse background researching and implementing transportation issues including public-private 
partnerships, highways, transit, high-speed rail, ports, intelligent transportation systems and land use. He is a 
member of the Transportation Research Board Bus Transit Systems and Intelligent Transportation Systems 
Committees.  He is also vice president of membership of the Transportation Research Forum, Washington 
Chapter. He earned his master’s degree in Transportation Planning from the Georgia Institute of Technology. 
 
This report does not represent an engineering analysis, standard, specification or legal statement, and is not 
to be construed as the practice of engineering. The Hartgen Group and its principal, David T. Hartgen, do 
not perform engineering work or practice engineering. The views expressed in this report are those of the 
authors and not necessarily the views of any organization. 
 
 



22nd Annual Highway Report   |  41 

 
 

Endnotes 
1  S. Davis et al, Transportation Energy Data Book, Edition 33, Oak Ridge National Laboratory, July 2014. At 

www.cta.ornl.gov/data. 

2  T. Lomax and D. Shrank, 2012 Urban Mobility Report, Texas A & M University, College Station TX, March 2012.  At 
http://mobility.tamu.edu/ums/. 

3  D. Shrank, B. Eisele, T. Lomax and J. Bak, 2015 Urban Mobility Scorecard, Texas A & M University, College Station TX, 
August 2015.  At http://mobility.tamu.edu/ums/. 

4  Correspondence with Scott Fusten at Georgia DOT on April 29, 2015, and Mark Wingate at Wyoming DOT on April 2, 2015. 



5737 Mesmer Ave.
Los Angeles, CA 90230
310-391-2245
reason.org




