CHAPTER S5

Transportation Performance: System
Reliability, Safety, Energy Use, and
Environmental Impacts

erformance of the U.S. trans-
Pportation system includes
how reliably and safely the system
serves travelers and shippers and
how the movement of people and
goods on the system affects the
economy and the environment.
The elements of performance are
highlighted in the USDOT Strate-
gic Plan and the Moving Ahead for
Progress in the 21st Century Act
(Public Law No. 112-141) under
the topics of safety, state of good
repair, economic competitiveness,
environmental sustainability, and
livable communities. State of good
repair and economic competitive-
ness are already covered in chapters
1 and 4, respectively. System reli-
ability (a component of economic
competitiveness), safety, and envi-
ronmental consequences are dis-
cussed below. Livable communities
will be discussed in a future edition
of this report.

Traffic congestion costs a commuter, on average, 34
hours in delay and 14 extra gallons of gasoline per
year—roughly double the costs of two decades ago.

All modes of freight transportation experience sub-
stantial congestion. Truck congestion alone cost $23
billion in wasted fuel and hours of delay in 2010.

While fatalities have declined over the last four de-
cades, transportation still accounts for nearly 35,000
lives lost and over 2.2 million injuries each year.

The transportation sector accounts for 70.2 percent of
total petroleum consumption in the United States. It
is the second largest consumer of energy, next to the
industrial sector.

Almost all transportation pollution emissions have
decreased by 50 percent or more, despite an increase
in vehicle use since 1990; only ammonia has in-
creased.

Transportation is the single largest sector generat-

ing greenhouse gas emissions, accounting for about
one-third of the U.S. total; transportation’s 1.8 billion
metric tons of carbon dioxide emissions in 2010 is
down from 1.9 billion metric tons in 2005.
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System Reliability

Transportation network capacity has not kept
pace with growth in travel and commerce. The
resulting congestion makes travel times longer
and arrival times less predictable for both pas-
sengers and freight shippers. The Federal High-
way Administration has identified seven root
causes for transportation system congestion:

1. Physical Bottlenecks—insufficient capacity
in the system to handle the volume without
delays.

2. Fluctuations in Normal Traffic Volume—es-
pecially in regard to highways, some days
of the week see much higher traffic volumes
than others.

3. Incidents—breakdowns or accidents on the
highway, rights-of-way, and runways can
delay traffic.

4. Weather—can lead to changes in driver
behavior that affect traffic flow.

5. Special Events—create surges in demand on
the system that are significantly greater than
usual.

6. Work Zones—repair or maintenance work
on highways, railways, airports, or port
facilities can reduce the ability of the system
to handle normal traffic volumes.

7. Traffic Control Devices—interruptions from
railroad crossings, drawbridges, poorly
timed traffic lights, etc. can cause delays that
impact travel reliability [USDOT FHWA
2005a].

For the majority of travelers, the most fre-
quently experienced form of transportation
system delays occur on highways. Highway
travel demand, as measured by vehicle-miles
traveled, increased by 38.3 percent over the
1990-2010 period, while highway capacity, as
measured by lane-miles, increased by about 6.6
percent [USDOT RITA BTS 2012a tables 1-35,
1-6]. About half of highway system delays are
recurring; resulting from two of the root causes
identified above—physical bottlenecks and
recurring fluctuations in normal traffic volume
[USDOT FHWA 2005b].

Road congestion, measured in terms of costs
and hours, has increased in the past 20 years.
The recession that began in December 2007
led to a significant drop in 2008 road conges-
tion levels, which started to partially rebound
in 2009 (table 5-1). In 2010, road congestion
costs totaled $101 billion dollars in wasted
time and fuel compared to $46 billion (2010
dollars) in 1990. Over the same period, total
annual hours of delay grew from 2.4 billion
hours to 4.8 billion hours while the amount of
wasted fuel increased from about 0.9 billion to
1.9 billion gallons [TTI 2011].

Impact of Congestion and Delay on
Passenger Travel

The Texas Transportation Institute (TTI) esti-
mated that in 2010 the average commuter spent
an additional 34 hours annually (the equiva-
lent of 4 workdays) and wasted 14 gallons

of gas sitting in traffic. Together, delay and
wasted fuel cost $713 more per car commuter
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TABLE5-1  Annual Congestion Delay and Costs: 1990, 2000, 2005-2010
439 Urban Areas?

Total delay Delay per auto Total fuel wasted Total cost
(billion hours) commuter (hours) (billion gallons) (2010 $ billion)
1990 24 28.5 0.9 46.4
2000 4.0 34.8 1.6 82.6
2005 52 39.1 2.2 108.1
2006 5.3 39.1 2.2 110.0
2007 5.2 38.4 22 110.3
2008 4.6 33.7 1.9 97.0
2009 48 34.0 1.9 100.9
2010 4.8 34.4 1.9 100.9

2 Includes 15 very large urban areas (population over 3 million); 32 large urban areas (population
over 1 million but less than 3 million); 33 medium urban areas (population over 500,000 but less
than 1 million); 21 small urban areas (population less than 500,000; and 338 other urban areas.

SOURCE: Texas Transportation Institute and Texas A&M University, 20711 Urban Mobility Report.
2011. available at http://tti.tamu.edu/documents/mobility-report-2011.pdf as of March 2012.

(driver and passengers) in 2010. For commut-  fuel in the 439 urban areas analyzed in 2010. By

ers in some areas, congestion costs were much  keeping additional cars off the road, availability

higher: $1,495 in the Washington, DC metro of public transportation services is estimated to
area and $1,568 in the Chicago metro area have saved commuters an additional 796 million
[TTI2011]. TTI has not quantified the air qual-  hours of delay and an additional 303 million

ity effects of congestion. gallons of fuel [TTI 2011, pp. 14 and 15].
Drivers experienced the biggest bottlenecks at Congestion and delay are not limited to road-

173 highway interchanges, which alone create ways. Amtrak reports that sharing track with
an estimated 250,000 truck hours of delay annu-  iher passenger and freight rail service provid-

ally [USDOT FHWA 2005b]. In the largestur-  ¢rg s  major source of delay. This resulted in

ban areas, recurring congestion can last for up o 51 9 percent of all Amtrak trains arriving late at

6 hours with the evening hours having the worst 1+ fina1 destination in 2011 [Amtrak 2011a].

congestion and the highest percent of delay by Seventy-two percent of the miles traveled by

time of day. In addition, congestion builds as the Amtrak trains are over lines owned by freight

week progresses: Sunday is the best day and Fri- railroads [Amtrak 2011b]. The host freight

day the worst [TT1 2011]. Roadway congestion railroads are responsible for 72.6 percent of

is no longer considered only an issue in very

' the minutes of delay to Amtrak service in 2011
large urban areas [TTI 2011]. According to TTI,

] ) X [Amtrak 2011a].
highway-sector operational improvements and
high-occupancy vehicle lanes saved 327 mil- Airline flight delays are triggered by bad
lion hours of delay and 131 million gallons of weather and heavy passenger flight volumes,

63



Chapter 5: Transportation Performance

among other factors. Approximately 20
percent of flights arriving at their scheduled
destination are delayed by at least 15 min-
utes, although the percentage has declined
every year since 2007. Between 2007 and
2011, late departures' decreased from 21.1 to
17.3 percent (for all carriers and all airports),
while late arrivals declined from 24.2 to 18.2
percent [BTS 2012c]. The average length of
arrival delay for late flights is over 50 minutes
(table 5-2). According to BTS, weather was
responsible for nearly 38.67 percent of total
delays in 2011 [USDOT RITA BTS 2012b].
These arrival and departure delays often
ripple throughout the U.S. system and some-

times extend to airports overseas.

' A flight is considered delayed if it arrived at or depart-
ed from the gate 15 or more minutes after the scheduled
arrival/departure time, as reflected in the computerized
reservation system of that airline.

Freight Reliability

The Federal Highway Administration estimates
that about 11 percent of the National Highway
System (NHS) experienced recurring peak-peri-
od congestion in 2007 that resulted in passenger
and freight traffic slowing below posted speed
limits or encountering stop-and-go conditions
[USDOT FHWA 2011] (figure 5-1). High-
volume truck segments of the NHS—sections of
the NHS that carry more than 8,500 trucks per
day and where trucks account for more than 25
percent of total traffic—experienced substantial
congestion, particularly near metropolitan areas.
In 2007, recurring congestion on high-volume
truck segments slowed traffic on 4,700 miles of
the NHS (out of the 4.1 million miles of public
roads) and created stop-and-go conditions on

an additional 3,700 miles (figure 5-2). Between
2007 and 2040, those congested miles are pro-
jected to increase by nearly 366 percent, assum-

TABLE5-2 Percentage of Delayed Arriving Flights by Duration: 2005-2011

Percentage of all delayed flights by length of time delayed

Total number of Percentage of arriv-  Average length of 15-29 30-59 60-89 90-119 thlr: l'1€‘20

arriving flights  ing flights, delayed delay (minutes) minutes  minutes  minutes  minutes  minutes
2005 7,140,596 20.5 52 42 3 12 6 8
2006 7,141,922 22.6 54 44 34 14 7 10
2007 7,455,458 24.2 56 48 38 16 8 12
2008 7,009,726 218 57 41 32 14 7 11
2009 6,450,285 18.9 54 34 26 11 6 8
2010 6,450,117 18.2 54 33 25 10 5 7
2011 6,085,281 18.2 56 31 23 10 5 7

NOTES: These numbers include scheduled-service domestic operations by carriers reporting on-time data. For the monthly number
of carriers reporting, please refer to the Air Travel Consumer Reports available at http://airconsumer.dot.gov/reports/index.htm. A
flight is considered delayed when it arrived 15 or more minutes later than scheduled. Average minutes are calculated for delayed

flights only. Percents may not add to 100 due to rounding.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statis-
tics, Transtats Database, Airline, On-Time Performance, available at http://www.transtats.bts.gov/ as of January 2013.
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o . . .
FIGURE5-1 Peak Period Congestion on the National Highway System: 2007
£
Pacific CANADA |
Ocean I A
= { ’
\\ I z ME
> 4 = /
= 7) MT: | LJ <
bl | o "
S i ¢
OR , \k, & [ e a7 - > SN
D\ W =N ; .
T h / | Sb 4
[ L __ : | | )
/ (T =L B AT = RI
/ [ [ - - PA cT
= i
[ NP N NJ
NV [ , ~ R~
=) A ARy 5 o
\ / { CO, g N /‘/ D
! 1
N = g 45 DC
- \ \-‘} = IR T -'L- — RR A\ D Atlantic
o { / N b ™ N Ocean
T AZ i ! H K [ AN / 7 &
b ; / NM , > >
| | Wi . ¢ : ‘
’ “ —{ S \ 3 Recurring Peak-Period
| e T l Congestion
\\ L e e ST = Uncongested
{ ) Congested
: e Highly Congested
MEXICO x - .
) Miles
. kﬂ 175 350
- 4 P Gulf of Mexico
) S
HI Q
N ’ N
Ao . b Ao 75 1%';‘ s

NOTES: Uncongested segments have volume/service flow ratios between 0 and 0.75. Congested segments have reduced traffic
speeds with volume/flow ratios between 0.75 and 0.95. Highly congested segments are stop-and-go conditions with volume/ser-

vice flow ratios greater than 0.95.
SOURCES: U.S. Department of Transportation, Federal Highway Administration, Office of Highway Policy Information, Highway
Performance Monitoring System, and Office of Freight Management and Operations, Freight Analysis Framework, version 3.1,

2010.
ing no change in network capacity and predicted According to the Association of American
increases in truck and passenger traffic [USDOT Railroads (AAR), congestion on freight rail-
roads is becoming a widespread problem. AAR
indicates that 30 percent of the rail network will

experience service breakdowns and unstable
flow conditions in 2035 if current capacity is not

increased [AAR 2007].

FHWA 2011].

According to TTI, truck congestion alone cost
$23 billion in wasted fuel and hours of delay in

2010. While trucks accounted for approximately
On inland waterways, congestion is caused by

several factors, including aging infrastructure

6 percent of vehicle-miles traveled in urban
and weather-related events (e.g., flooding,

areas in 2010, they shouldered nearly 26 percent
of congestion costs [TTI 2011, pp. 1, 5, and 8].
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FIGURE5-2 Peak Period Congestion on High-Volume Truck Portions of the National Highway
System: 2007
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NOTES: High-volume truck portions of the National Highway System carry more than 8,500 trucks per day, including freight-haul-
ing long-distance trucks, freight-hauling local trucks, and other trucks with six or more tires. Uncongested segments have volume/
service flow ratios between 0 and 0.75. Congested segments have reduced traffic speeds with volume/service flow ratios between
0.75 and 0.95. Highly congested segments are stop-and-go conditions with volume/service flow ratios greater than 0.95.

SOURCES: U.S. Department of Transportation, Federal Highway Administration, Office of Highway Policy Information, Highway
Performance Monitoring System, and Office of Freight Management and Operations, Freight Analysis Framework, version 3.1, 2010.

drought, and ice). In 2011, nearly 795,928 ves-  Transportation Safety

sels passed through Federal and state locks. Of

that total, about 37 percent experienced delays The rates and actual numbers of both injuries

that averaged 1 hour and 29 minutes in 2011 and fatalities in the transportation system have

for tows, compared to 1 hour and 10 minutes declined in recent decades. Transportation

in 2005 [USACE 2012]. More than 50 percent fatalities in 2011 were down about 22.5 per-

of locks are over 50 years old, and many are cent from 2000 and 27.4 percent from 1990
too small for today’s larger vessels. Because of ~ (table 5-3). In 2011, the 2.3 million injuries
their age, older locks are more susceptible to were 30.9 percent less than in 2000. In con-
closure for maintenance and repairs [USACE trast, the number of injuries in 2000 was
2009]. down only slightly more than 1 percent from
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1990 (table 5-4). These declines in the actual of traffic fatalities [USDOT NHTSA 2011a],
number of fatalities and injuries were made 89 people per day died and over 6,074 per day
despite U.S. Census numbers that show a 24.9  were injured on the highways. Transporta-
percent increase in the U.S. population—from  tion, including highways and the other modes,
249 million in 1990 to nearly 312 million in accounts for about one-third of the accidental
2011 [USDOT RITA BTS 2013]. The major- deaths in the United States and is the leading
ity of transportation fatalities and injuries take ~ cause of death for people between the ages of 5
place on the Nation’s highways, which carry and 24 [USHHS CDC 2012].

most of the passenger and freight traffic in the

United States. In 2011, 32,367 of the 34,387 Fatalities

transportation fatalities were highway related,  In 2011, 32,367 people died in highway mo-
accounting for 93.9 percent. Over 98.3 percent  tor vehicle crashes, including pedestrians and
of transportation injuries occurred on the Na-  bystanders struck down by vehicles. The death
tion’s roads, accounting for 2.2 million out of  toll in 2011 was 11,143 fewer than in 2005

the overall 2.3 million. That means that even [USDOT NHTSA NCSA]. Some of the 25.6
though 2011 was the safest year since 1949 on  percent decline in fatalities may be due to

the highways in terms of the number and rate fewer vehicle-miles of travel (VMT), which

TABLE 5-3  Transportation Fatalities by Mode: 1990, 2000, and 2005-2011
1990 2000 2005 2006 2007 2008 2009 2010 2011

Total, all modes 47,379 44376 45645 45018 43,314 39,504 35921 34,980 34,388
Air?
Large U.S. air carrier 39 92 22 50 1 3 52 2 0
Commuter air carrier 6 5 0 2 0 0 0 0 0
On-demand air taxi 51 71 18 16 43 69 17 17 41
General aviation 770 596 563 706 496 495 479 454 444
Highway® 44599 41945 43510 42,708 41,259 37,423 33,883 32999 32,367
Pipeline, gas and hazardous liquid 9 38 14 21 15 8 13 22 14
Railroad® 729 631 626 636 624 604 535 600 570
Transit! 125 110 57 40 65 75 103 121 132
Waterborne
Vessel-related, commercial ship 85 53 78 73 67 51 50 41 28
Nonvessel-related, commercial ship® 101 134 60 56 59 67 53 52 34
Recreational boating 865 701 697 710 685 709 736 672 758

aAircraft and ground fatalities. "Motor vehicle occupant and nonoccupant fatalities, including public highway-rail grade crossing fatalities. “Train
and commuter rail occupant and nonoccupant fatalities, excluding public highway-rail grade crossing fatalities involving motor vehicles. ¢All
reportable fatalities for heavy rail, light rail, and automated guideway. ¢Fatalities unrelated to vessel accidents, e.g., individual falling overboard
and drowning.

NOTES: Highway data for 2010 and 2011 are preliminary. General aviation, pipeline, and railroad data for 2010 are revised. Waterborne data
for 2000 and 2010 are revised.

SOURCES: Air—National Transportation Safety Board. Highway—National Highway Traffic Safety Administration. Railroad—Federal
Railroad Administration. Transit—Federal Transit Administration and personal communication. Waterborne—U.S. Coast Guard. Recreational
boating—U.S. Coast Guard, Office of Boating Safety. Pipeline—Pipeline and Hazardous Materials Safety Administration as cited in U.S.
Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics, National Transportation
Statistics, table 2-1, available at http:/Amwww.bts.gov/publications/national_transportation_statistics/ as of April 2013.
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TABLE 5-4 Injured Persons by Transportation Mode: 1990, 2000, and 2005-2011
Mode 1990 2000 2005 2006 2007 2008 2009 2010 2011
Total 3,269,465 3,217,117 2,716,556 2,593,866 2,510,227 2,366,519 2,235,309 2,259,482 2,237,029
Air?
Large U.S. air carrier 29 31 14 9 16 16 23 16 20
Commuter air carrier 1 7 0 1 0 2 1 2 0
On-demand air taxi 36 12 23 16 20 13 4 6 15
General aviation 409 309 267 264 255 258 273 254 327
Highway® 3,230,666 3,188,750 2,699,000 2,575,000 2,491,000 2,346,000 2,217,000 2,239,000 2,217,000
Pipeline, gas and
hazardous liquid 76 81 48 36 50 57 64 109 60
Railroad® 22,957 10,614 8,675 7,896 8,826 8,223 7,434 7,655 7,510
Transit! 11,284 12,201 4,434 5,399 5,638 8,003 6,579 8,573 8,230
Waterborne
Vessel-related,
commercial ship 175 150 140 177 190 152 196 172 105
Nonvessel-related,
commercial ship® U 607 504 594 559 464 377 542 654
Recreational boating 3,822 4,355 3,451 4,474 3,673 3,331 3,358 3,153 3,108

aSerious injuries as defined by the Federal Aviation Administration only. ®Motor vehicle occupant and nonoccupant fatalities, including
public highway-rail grade crossing fatalities. °Train and commuter rail occupant and nonoccupant fatalities, excluding public highway-rail
grade crossing fatalities involving motor vehicles. “All reportable fatalities for heavy rail, light rail, and automated guideway. The definition
of an injury in the National Transit Database was revised in 2002. Only incidents involving medical treatment away from the scene are
now reportable. Previously, any reported injury was reported. Includes commuter rail. ¢Injuries unrelated to vessel operations.

KEY: U = unavailable

NOTE: Reporting criteria and/or estimation methods for injuries are not standardized across modes. Railroad and transit data are
revised.

SOURCES: Air—National Transportation Safety Board. Highway—National Highway Traffic Safety Administration. Railroad—Federal
Railroad Administration. Transit—Federal Transit Administration and personal communication. Waterborne—U.S. Coast Guard. Rec-
reational boating—U.S. Coast Guard, Office of Boating Safety. Pipeline—Pipeline and Hazardous Materials Safety Administration as
cited in U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics, Na-
tional Transportation Statistics, table 2-2, available at http://www.bts.gov/publications/national_transportation_statistics/ as of April 2013.

can be attributed, in part, to the 2007 economic
downturn and rising fuel prices.? However, the
drop in the rate of fatalities outpaced the drop
in the rate of VMT. As a result, the fatality

rate per VMT, a key indicator used to measure
the risk of death on the road, was the lowest

on record. In 2011, there were 1.10 fatalities

% A National Highway Traffic Safety Administration analy-
sis of the 2008 fatality decline found appreciable declines
during prior recessions as well. The study concluded that
the 2008 decline in fatalities resulted from large decreases
in crashes involving young drivers, multiple-vehicle
crashes, and crashes occurring over weekends. Areas where
unemployment rates rose the fastest also had greater reduc-
tions in fatalities. U.S. Department of Transportation, Na-
tional Highway Traffic Safety Administration, An Analysis
of the Significant Decline in Motor Vehicle Traffic Crashes
in 2008 (DOT HS 811 346), June 2010, p. 24.

for every 100 million VMT on our highways.
This compares to 1.46 fatalities per 100 million
VMT in 2005 [USDOT NHTSA 2012].

The recent declines in fatality and injury rates are
part of a longer trend. Over approximately the
last four decades, the number of highway vehicle
fatalities has declined by about one-third despite
much higher volumes of highway traffic. There
were over 50,000 motor vehicle fatalities annu-
ally between 1966 and 1973. In 1970, more than
4 fatalities per hundred million miles of vehicle
travel were reported—nearly four times the 2010
rate. By 1990, the fatality rate had fallen by half,
but this was still twice the 2011 rate [USDOT
NHTSA 1994, table 2; and 2009, table 2].
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TABLE5-5 Distribution of Transportation Fatalities: 2011

Percent of all

Number of  transportation
Category fatalities fatalities
Total, all modes? 34,388 100.00
Passenger car occupants 11,981 34.84
Light-truck occupants 9,272 26.96
Motorcyclists 4,612 13.41
Pedestrians struck by motor vehicles 4,432 12.89
Recreational boating 758 2.20
Pedalcyclists struck by motor vehicles 677 1.97
Large-truck occupants 635 1.85
Other and unknown motor vehicle occupants 506 1.47
General aviation 444 1.29
Railroad trespassers® (excluding highway-rail grade crossings) 412 1.20
Other nonoccupants, involving motor vehicles® 198 0.58
Heavy rail transit 96 0.28
Highway-rail grade crossings, not involving motor vehicles® 94 0.27
Bus occupants (school, intercity, and transit) 54 0.16
Air taxi 41 0.12
Light rail transit 36 0.10
Waterborne transportation (nonvessel-related) 34 0.10
Private highway-rail grade crossings, involving motor vehicles 29 0.08
Waterborne transportation (vessel-related) 28 0.08
Railroad-related, not otherwise specified (excluding highway-rail grade crossings) 17 0.05
Railroad employees, contractors, and volunteers on duty (excluding highway-rail grade crossings) 16 0.05
Gas distribution pipelines 13 0.04
Passengers on railroad trains (excluding highway-rail grade crossings) 2 0.01
Hazardous liquid pipelines 1 0.00
Air carriers 0 0.00
Commuter air 0 0.00
Gas transmission pipelines 0 0.00
Automated guideway 0 0.00
Other counts, redundant with above
Large-truck occupants and nonoccupants® 3,757
Public highway-rail grade crossing fatalities involving motor vehicles' 148
Commuter rail® 57

3Includes occupant and nonoccupant fatalities, unless otherwise specified. °Includes fatalities outside trains. °Includes nonoccu-
pant fatalities, except pedalcyclists and pedestrians. ‘Fatalities at public highway-rail grade crossings involving motor vehicles are
included under motor vehicle categories. °Fatalities resulting from crashes involving at least one large truck. ‘Public highway-rail
grade crossing fatalities are included in motor vehicle categories. 9Commuter rail fatalities are included in rail categories.

NOTES: Highway, railroad, transit, and waterborne data are preliminary.

SOURCES: Air—National Transportation Safety Board. Highway—National Highway Traffic Safety Administration. Railroad—
Federal Railroad Administration. Transit—Federal Transit Administration and personal communication. Waterborne—U.S. Coast
Guard. Recreational boating—U.S. Coast Guard, Office of Boating Safety. Pipeline—Pipeline and Hazardous Materials Safety
Administration as cited in U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of
Transportation Statistics, National Transportation Statistics, table 2-4, available at http://www.bts.gov/publications/national_trans-
portation_statistics/ as of April 2013.
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Table 5-5 shows the distribution of fatalities
among different users of the U.S. transporta-
tion system in 2011. Figure 5-3 shows how the
fatality risk has changed since 1985 for selected
modes of transportation. As shown in table

5-5, 94.1 percent of all transportation fatalities
were due to highway motor vehicle crashes in
2011. Passenger car and light-truck occupants
accounted for 61.8 percent of all the transpor-
tation fatalities, while motorcycles accounted
for another 13.4 percent. In contrast to other
highway users, both the share and number of
motorcycle fatalities have gone up over the last
decade during a time of significant increase in
motorcycle use [USDOT RITA BTS 2012, table
2-4]. Motorcycle fatalities have increased 59.2
percent from 2000 to 2011. However, motor-
cycle fatalities per VMT have declined in recent
years after peaking in 2005. Pedestrians, bicy-
clists, and bystanders struck by motor vehicles
accounted for nearly 15.5 percent of transporta-
tion fatalities.

Even though crashes involving large trucks
claimed 3,757 lives, only 635 of transporta-
tion fatalities were occupants of those trucks,
with most of the remaining fatalities occurring
among occupants of other vehicle types or
bystanders (table 5-5). Accordingly, large-truck
occupants accounted for about 1.9 percent of
transportation fatalities.

Of all transportation related fatalities, 6.1 per-
cent occur on modes other than highways. The
758 recreational boating and the 444 general
aviation fatalities account for most of the other
transportation fatalities in 2011. In addition,

505 people died trespassing on railroad tracks
or highway-rail crossings, not involving motor
vehicles. No commercial airliner crash oc-
curred in 2011, although 41 people died in air
taxi crashes (table 5-5).

Unlike the large and commuter U.S. air carriers
that had no fatal accidents in scheduled pas-
senger service in 2011, general aviation has ac-
counted for at least 400 fatalities annually over
the last 10 years. The general aviation fleet
consists of 223,000 aircraft of various types.
The 444 fatalities in general aviation accidents
for 2011 is about one-third of the 1970 toll of
1,310 deaths when the general aviation fleet
consisted of 131,743 aircraft [USDOT RITA
BTS 2012, table 1-11].

Injuries

An estimated 2.2 million people were injured
in highway motor vehicle crashes in 2011.

The percentage of injuries in highway crashes
reported to be incapacitating has ranged from
just under 10 percent to 12 percent in recent
years, accounting for 175,000 injuries in 2010
(7.9 percent).? Highway crashes represent over
99.1 percent of transportation injuries, with all
other modes combined accounting for about
20,029 people injured in 2011. As with fatali-
ties, the number of injuries from transporta-
tion crashes and accidents has gone down over
time. In 1990, there were an estimated 3.2 mil-
lion injuries related to highway vehicle crashes

3 USDOT NHTSA, Traffic Safety Facts (Final Editions),
1997 (table 53); 2008 (table 54), 2009 (table 54), 2010
(table 54), available at www.nhtsa.gov as of January
2013.
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FIGURE 5-3  Fatality Rates for Selected Modes: 1985-2010
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NOTES: Not all graph scales are comparable. Air carrier data were smoothed using an exponential smoothing model with a weight
of 0.945 to reduce the year-to-year fluctuations. Air carrier fatalities resulting from the Sept. 11, 2001, terrorist attacks include only
onboard fatalities. Highway fatality rates for 1999 through 2008 are revised.

SOURCES: Passenger car occupants, Light-truck occupants, Large-truck occupants, and Motorcycle riders—U.S. Depart-
ment of Transportation, National Highway Traffic Safety Administration, National Center for Statistics and Analysis, Traffic Safety
Facts (Annual Issues), available at http://www-nrd.nhtsa.dot.gov as of January 2013. Large air carriers and General aviation—
National Transportation Safety Board, Annual Review of Aircraft Accident Data—U.S. Air Carrier Operations and U.S. General
Aviation, available at http://www.ntsb.gov/ as of October 2011 as reported in U.S. Department of Transportation, Research and
Innovative Technology Administration, Bureau of Transportation Statistics, National Transportation Statistics, tables 2-9 and 2-14,
available at http://www.rita.dot.gov/bts/publications as of January 2013.
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and about 38,799 injuries for the other modes
(table 5-4)—about a million more injured

people than in 2011.%

The Centers for Disease Control determined
that the medical costs and productivity losses
arising from injuries incurred in motor vehicle
crashes eclipsed $99 billion in 2005. Motor-
cyclists accounted for 6 percent of the deaths
but 12 percent of the costs, and pedestrians
accounted for 5 percent of the injuries and 10
percent of the costs [USHHS CDC 2010]. The
$99 billion in injury-related costs may under-
state the full economic impact of these crashes
because it does not allow for non-quantifiable
costs, such as future loss of earning power for
those injured, costs for treatment of ongoing
residual physical or emotional pain, or the long
term costs for treatment of resulting disabili-

ties.

Total Crashes and Accidents

Highway crashes account for the vast major-
ity of transportation accidents [USDOT RITA
BTS 2012, table 2-3]. However, the total
number of highway crashes has decreased by
about 16.3 percent over the past two decades.
Air, railroad, and transit all reported significant
declines during this time. Waterborne acci-
dents decreased by 11.2 percent. Only pipeline,
mostly hazardous material, reported an in-

crease in the number of accidents.

* Due to a reporting change, the 1990 number for transit
counted more kinds of injury circumstances than the
2010 number.

Hazardous Material Transportation

Transporting hazardous materials requires spe-
cial precautions, handling, and reporting, with
separate safety regulatory systems in place for
pipelines and vehicles. These special require-
ments recognize that incidents involving the
transportation of hazardous materials can affect
the environment in addition to creating the po-
tential for risk of injury and death to persons.
Table 5-6 shows 15,614 hazardous materials
incidents in 2011. Of these, only 373 were
related to highway and rail accidents, resulting
in 13 fatalities; most incidents involve loading,
unloading, package failure, and human error. In
regard to personal safety, there were 13 fatali-
ties arising from gas pipeline incidents, 12 fa-
talities related to hazardous materials accidents
involving highways, and 1 fatality involving
oil or hazardous liquid pipelines.

Occupant Protection Equipment

Improved occupant protection equipment

and its use are a major contributor to reduced
fatalities and injuries. The National Highway
Traffic Safety Administration estimates that
occupant protection devices, such as safety
belts, air bags, and motorcycle helmets, saved
the lives of 16,566 people on the highway in
2011 (table 5-7). While such devices are avail-
able for all vehicles, their success in improving
safety depends on vehicle operators and pas-
sengers using them.

Safety belt use by occupants of cars, vans,
and sport utility vehicles (SUVs) now aver-
ages about 86 percent. Only about 77 percent

72



Transportation Statistics Annual Report

TABLE5-6 Hazardous Materials Transportation Incidents: 2005-2011

2005 2006 2007 2008 2009 2010 2011
TOTAL Incidents 16,649 20,978 19,917 17,593 15,445 15,385 15,614
Highway incidents 13,460 17,159 16,932 14,805 12,730 12,650 12,807
Accident related 323 308 322 302 251 321 333
Injuries 178 192 160 153 153 152 129
Fatalities 24 6 9 6 " 8 12
Rail 745 703 753 748 642 749 742
Accident related 51 44 54 27 37 35 40
Injuries 693 25 57 63 38 13 20
Fatalities 10 0 0 0 1 0 1
Air 1,654 2,406 1,556 1,278 1,356 1,293 1,400
Accident related 9 7 7 8 2 2 2
Injuries 44 2 8 7 10 2 7
Fatalities 0 0 0 0 0 0 0
Water 69 68 61 99 90 105 71
Accident related 0 0 0 0 0 1
Injuries 0 15 3 0 0
Fatalities 0 0 0 3 0 0
Pipeline
Liquid 369 355 332 375 34 349 347
Injuries 2 2 10 2 4 4 2
Fatalities 2 0 4 2 4 1 1
Natural gas transmission and gathering 182 145 132 141 129 118 126
Injuries 7 4 7 5 " 61 1
Fatalities 0 3 2 0 0 10 0
Natural gas distribution 170 142 151 147 157 121 121
Injuries 39 30 33 52 49 44 57
Fatalities 12 18 9 7 9 1" 13

NOTES: Accident related excludes human errors, package failures, and unreported cases. Water data are for incidents involving
packaged materials only and do not include incidents where the vessel is the container (e.g., a barge or oil tanker). In previous
years, carriers were exclusively responsible for reporting hazardous materials release incidents. In 2005, PHMSA expanded the
reporting requirements to include: reports by person(s) in physical possession of a hazardous material at the time an incident
occurs during transport; reports on nonrelease incidents such as structural damage to cargo tanks specified for 1,000 gallons or
more and undeclared shipments of hazardous materials. Pipeline data are derived from three unique data sets, and a compre-
hensive total for pipeline incidents is not applicable. As of March 2010, the secondary cause designations of incidents in these
reports have been updated and improved. Please note that secondary cause category counts and distributions have changed as
a result of these improvements and also as a result of preparations for new accident/incident reporting forms which became effec-
tive January 1, 2010.

SOURCES: Highway, Rail, Air, and Water: U.S. Department of Transportation (USDOT), Pipeline and Hazardous Materials
Safety Administration (PHMSA), Incident Statistics, as cited in U.S. Department of Transportation, Research and Innovative
Technology Administration, Bureau of Transportation Statistics, National Transportation Statistics, table 2-6, available at http://
www.bts.gov/publications/national_transportation_statistics/ as of January 25, 2013; Pipeline: USDOT, PHMSA, Office of Pipeline
Safety, Accident/Incident and Mileage Summary Stats, available at http://primis.phmsa.dot.gov/comm/reports/safety/ as of Janu-
ary 2012.
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TABLE 5-7 Estimated Lives Saved by Occupant Protection, Motorcycle Helmets, and Drinking

Age Laws: 2005-2011

2005 2006 2007 2008 2009 2010 2011
Safety belts? 15,688 15,458 15,223 13,312 12,763 12,582 11,949
Air bags 2,752 2,824 2,800 2,557 2,387 2,315 2,204
Motorcycle helmets 1,554 1,667 1,788 1,836 1,486 1,556 1,617
Age 21 minimum legal drinking age 882 888 831 716 626 552 533
Child restraints 424 427 388 286 307 303 263

@ Represents all adults and children age 5 and older. Data are for passenger vehicles, which include cars, light trucks, vans, pick-

ups, and utility vehicles. Excludes medium and heavy trucks.

SOURCE: U.S. Department of Transportation, National Highway Traffic Safety Administration, Lives Saved in 2011 by Restraint
Use and Minimum Drinking Age Laws (Washington DC: December 2012), available at http://www-nrd.nhtsa.dot.gov/Pubs/811702.

pdf as of January 2013.

of pickup truck occupants wear safety belts.
USDOT certified helmets offer some protec-
tion to motorcycle operators and riders in acci-
dents and crashes, but only about two-thirds of
people on motorcycles use helmets (table 5-8).
At one time, most states required use of hel-
mets by all riders, but the number of states that
require all riders to wear helmets decreased
from 26 in 1997 to 19 in 2012 [GHSA 2012].

Seventy percent of the 758 people who died
in recreational boating accidents during 2011
drowned (table 5-5), and 84 percent of those
who drowned were not wearing a life jacket
[USDHS USCGS 2012, p. 6]. Boating safety
classes are offered to boaters, but 65 percent
have not taken one, according to a U.S. Coast
Guard survey [USDHS USCG 2002].

Alcohol Use

There has been a 24.6 percent reduction in mo-
tor vehicle-related fatalities arising from drunk
driving between 2005 and 2010 [USDOT
NHTSA 2012]. However, the percentage of
fatal crashes involving some presence of alco-
hol in the blood (either the driver or a person

struck outside the vehicle) has remained in the
36.3 to 37.6 percent range between 2005 and
2010 and in the 31.1 to 31.8 percent range for
blood alcohol levels of 0.08 percent and above
(table 5-9).

Alcohol impairment is also a factor in many
of the fatalities associated with recreational
boating. These fatalities include not just opera-
tors of boats but also inebriated passengers
falling into the water and drowning. The U.S.
Coast Guard estimates that alcohol was a lead-
ing contributing factor in 16 percent of the

758 deaths in recreational boating accidents in
2010 [USDHS USCG 2012, p. 6].

Distracted Operating of Vehicles

The National Highway Traffic Safety Adminis-
tration (NHTSA) estimates that 9.4 percent of
the highway fatalities in 2011 involved driv-
ers who were distracted by such activities as
using a cell phone, texting, eating or drinking,
using navigation systems or a map, or groom-
ing themselves (table 5-10). As of December
2012, 39 states and the District of Columbia
had laws banning texting while driving, and
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TABLE5-8 Safety Belt and Motorcycle Helmet Use: 2005-2012

Percent
2005 2006 2007 2008 2009 2010 2011 2012
Overall Safety Belt Use 82 81 82 83 84 85 84 86
Drivers 83 82 83 84 85 86 84 87
Passengers 78 78 81 81 82 83 82 84
Passenger cars 83 82 84 84 86 86 85 87
Vans and sport utility vehicles 85 84 86 86 87 88 87 89
Pickup trucks 73 74 72 74 74 75 74 77
Motorcycle Helmet Use® 48 51 58 63 67 54 66 U
Operators 56 57 59 64 69 55 70 U
Riders 29 33 56 54 55 51 64 U

@ Seat belt use is as of the Fall each year except in 2005 (June). Motorcycle helmet use is as of the Fall each year
except in 2005 (June). ® Only those operators and riders wearing safety helmets that met U.S. Department of Trans-
portation (DOT) standards are counted. Those safety helmets that do not meet DOT standards are treated as if the
operator/rider were not wearing a helmet.

KEY: U = data are unavailable.

NOTE: Occupants of commercial and emergency vehicles are excluded.

SOURCES: U.S. Department of Transportation, National Highway Traffic Safety Administration, Traffic Safety Facts:
Research Notes, Seat Belt Use in 2012—Overall Results (Annual issues for specific year); and Motorcycle Helmet
Use--Overall Results (Annual issues for specific year), available at http://www-nrd.nhtsa.dot.gov as of March 2012.

TABLE 5-9 Fatalities by Highest Blood Alcohol Concentration (BAC) in Highway Crashes:

2005-2010
2005 2006 2007 2008 2009 2010

Total fatalities 43,510 42,708 41,259 37,423 33,883 32,885
Fatalities in alcohol-related crashes (BAC =.01+) 15,985 15,970 15,534 13,826 12,731 11,948

Percent 36.7 374 37.6 36.9 37.6 36.3
BAC =0.00

Number 27,423 26,633 25,611 23,499 21,051 20,838

Percent 63.0 62.4 62.1 62.8 62.1 63.4
BAC =0.01-0.07

Number 2,404 2,479 2,494 2,115 1,972 1,720

Percent 55 5.8 6.0 5.7 5.8 5.2
BAC =0.08+

Number 13,582 13,491 13,041 1,711 10,759 10,228

Percent 31.2 31.6 31.6 31.3 31.8 31.1

KEY: BAC = blood alcohol concentration.

NOTES: Total fatalities include those in which there was no driver or motorcycle rider present. BAC values have been assigned
by U.S. Department of Transportation, National Highway Traffic Safety Administration (NHTSA) when alcohol test results are
unknown. Alcohol-related crashes pertain to the BAC of the driver and nonoccupants struck by motor vehicles. For some years,
numbers for Fatalities in alcohol-related crashes (BAC = .01+) may not add to totals due to rounding.

SOURCE: U.S. Department of Transportation, National Highway Traffic Safety Administration, National Center for Statistics and
Analysis, Traffic Safety Facts (Washington, DC: Annual Issues), available at http://www-nrd.nhtsa.dot.gov/ as of February 2012,
as cited in U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation

Statistics, National Transportation Statistics, table 2-26, available at http://www.rita.dot.gov/bts/publications as of January 2013.
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FIGURE 5-4 Distracted Driving Laws on Mobile Devices by State: 2012
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NOTE: District of Columbia has a Texting and Hand-Held Ban, Guam has a Texting Ban and the Virgin Islands have a Hand-Held
Ban. Partial bans refer to States that have laws prohibiting certain groups of drivers from using a hand-held device or texting
behind the wheel. Often, these bans are directed towards novice or bus drivers. With the exception of Michigan, New Hampshire,
and Utah, all States with a texting ban also have a partial hand-held cell phone usage ban in place. New Mexico’s hand-held ban
is for drivers with in state vehicles and novice drivers.

For more information on State-specific laws and regulations, please refer to: http://www.distraction.gov/content/get-the-facts/
state-laws.html.

SOURCES: U.S. Department of Transportation, National Highway Traffic Safety Administration, State Laws (December 19,
2012), Available at http://www.distraction.gov/content/get-the-facts/state-laws.html of December 2012.

10 states prohibit drivers’ use of handheld cell =~ While more than one-half of drivers queried in
phones (figure 5-4). No state had banned all a 2010 survey said that their own driving per-

cell phone use by drivers, although 33 states do formance was not adversely affected by using

so for novice drivers and 19 states for school a hand held cell phone while driving, over 85

bus drivers [GHSA 2013]. percent of these respondents said they would

feel “very unsafe” riding as a passenger in a
There is widespread awareness that distracted  vehicle where the driver talked on a hand held

drivers are more likely to have accidents. device, texted, web surfed, or e-mailed while
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TABLE5-10 Distracted Driving and Motor Vehicle Crashes, Deaths and Injuries: 2005-2010

Crashes Fatalities Injuries
Overall  Distraction  Percent Overall  Distraction  Percent Overall Distraction  Percent
2005 39,252 4,026 10.3 43,510 4,472 10.3 2,699,000 604,000 224
2006 38,648 5,245 13.6 42,708 5,836 13.7 2,575,000 503,000 19.5
2007 37,435 5,329 14.2 41,259 5917 14.3 2,491,000 448,000 18.0
2008 34,172 5,307 15.5 37,423 5,838 15.6 2,346,000 466,000 19.9
2009 30,797 4,898 15.9 33,808 5474 16.2 2,217,000 448,000 20.2
2010 30,196 2,843 9.4 32,885 3,092 9.4 2,239,000 146,000 18.6

NOTES: Distracted driving is any activity that could divert a person’s attention away from the primary task of driving. All Dis-
tractions endanger driver, passenger, and bystander safety. These types of Distractions include: texting; using a cell phone or
smartphone; eating and drinking; talking to passengers; grooming; reading, including maps; using a navigation system; watching
a video; adjusting a radio, CD player, or MP3 player. Injury data are estimated by U.S. Department of Transportation’s National

Highway Safety Administration.

SOURCE: U.S. Department of Transportation, National Highway Traffic Safety Administration, Traffic Safety Facts - Distracted Driv-
ing, tables 1 and 3, available at http://www.distraction.gov/research/PDF-Files/Distracted-Driving-2009.pdf as of February 2013.

driving. Large majorities supported bans on
handheld cell phone use and texting while driv-
ing [USDOT NHTSA 2011b, p. v1]. In January
2013, BTS released a special report that shows
result from the 2009 Omnibus Household Sur-
vey, which indicate that the public is open to a
ban on hand-held cell phone use and texting.’

Fatigue

Fatigue is a key safety concern, affecting both
vehicle operators, such as truck and bus driv-
ers, pilots, and railroad engineers, as well as
workers responsible for safe system operations,
such as air traffic controllers. Many highway
crashes involve drowsy or otherwise fatigued
drivers. Among commercial vehicle drivers in
crashes, an estimated 12.8 percent were con-
sidered fatigued [USDOT FMCSA 2007, table
2]. A 2010 survey found that 3.9 percent of all
drivers admitted to having nodded off or fallen
> The complete report is available at http:/www.rita.dot.

gov/bts/sites/rita.dot.gov.bts/files/special report janu-
ary 2013.pdf.
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asleep at the wheel in the prior month [AAA
Foundation, p. 4].

Transportation Energy Use

Transportation system reliability affects en-
ergy consumption, as noted in the previous
section, and energy consumption in turn af-
fects the economy and the environment. The
transportation sector of the U.S. economy is
the second largest consumer of energy in the
United States. In 2011, the transportation sec-
tor accounted for about 27.9 percent of total
U.S. energy consumption (figure 5-5), com-
pared to 31.4 percent for the industrial sector
[USDOE EIA 2011a]. About 94 percent of the
transportation sector’s energy needs are sup-
plied by petroleum, of which 44.8 percent of
petroleum was imported in 2011 [USDOE EIA
2012a figure 3.3a]. The transportation industry
accounts for about 70.2 percent of total U.S.
petroleum consumption of 19.1 million barrels
of oil per day (figure 5-6). The United States is


http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/special_report_january_2013.pdf
http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/special_report_january_2013.pdf
http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/special_report_january_2013.pdf
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Figure 5-5 Energy Consumption by Sector: 1990-2011
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SOURCE: U.S. Energy Information Administration, Monthly Energy Review (July 2012), available at http://www.eia.gov/energy/data/

monthly/index.cfm#petroleum as of July 2012.

the world’s largest oil consumer [USDOE EIA
2011b].

Between 1990, when transportation accounted
for 64 percent of U.S. petroleum consumption,
[USDOE EIA 2011a] and 2010, transportation
petroleum use increased by about 24 percent.
In comparison, the commercial and residential
sectors reduced petroleum consumption by

24 percent and 2 percent, respectively; while
industrial petroleum consumption increased by
only 2 percent over the 1990-2010 timeframe
[USDOE EIA 2011a, tables 5.13a-d]. Other
transportation energy sources include natural
gas in a gaseous state that powers pipeline
compressors, liquefied natural gas for some
vehicles, electricity for transit rail and oil pipe-

lines, and alcohol for blending with gasoline.

Energy Consumption by Mode

The highway mode accounted for more than
84.2 percent of total transportation energy
consumption in 2010. Cars and other light-duty
vehicles, such as pickup trucks, SUVs, and
minivans, accounted for 60.9 percent of the
sector’s energy use in 2010, while single-unit/
combination trucks and buses accounted for
23.3 percent (table 5-11). Between 2007 and
2010, all highway modes registered a decline
in energy consumption per mile, but single-unit
trucks reported the biggest percentage decrease
(7.6 percent).® In addition to improvements in
new vehicle efficiency in terms of miles per
gallon, the drop in energy consumption for the
WIe fuel efficiency data for 2007
through 2010 are based on a new Federal Highway

Administration methodology and are not comparable to
previous years.
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highway mode can also be attributed in part to
a 2.1 percent decline in vehicle-miles driven,
the economic downturn, and rising fuel prices.

Among nonhighway modes, air transporta-
tion is the biggest energy user, accounting

for approximately 6.8 percent of transporta-
tion energy use, followed by water, pipeline,
and rail. From 2007 to 2010, the air carriers
reduced their energy consumption by 14.9
percent, while water and rail reduced their
energy use by 29.6 and 14.0 percent, respec-
tively. Over the same period, transit and natu-
ral gas pipelines increased energy use. Natural
gas pipelines, which used about 2.7 percent of
the transportation sector energy, are the only
mode that does not depend on petroleum for
fuel. Natural gas pipelines use natural gas to
fuel compressors, and oil pipelines use electric
pumps to maintain flow. Oil pipeline pumping

stations may use fuel oil to generate electricity

for their own use.

Vehicle Efficiency

Energy consumption is affected by vehicle fuel
efficiency. During the last 20 years, the aver-
age fuel efficiency of the total U.S. car and
light-truck fleet improved very little while new
vehicle efficiency increased nominally. The
fuel efficiency of new cars rose by 14.1 per-
cent, from 31.2 miles per gallon (mpg) in 2007
to 35.6 mpg in 2012 (table 5-12). New import-
ed cars were more fuel efficient than domestic
brands (table 5-12). During the same period,
new light truck mpg increased by 8.2 percent,
from 23.1 mpg to 25.0 mpg. Light truck is a
category that includes vehicles such as pickup

trucks, minivans, and SUVs.

FIGURE5-6 U.S. Petroleum Production and Consumption: 1990-2011
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TABLE5-11  Energy Consumption by Mode of Transportation: 1990, 2000, 2007-2010

Trillion Btu, domestic activities only

1990 2000 2007 2008 2009 2010
Air
Jet Fuel
Certificated carriers 1,649 1,877 1,755 1,683 1,505 1,493
General aviation 90 131 201 230 195 193
Aviation gasoline
General aviation 42 40 33 30 27 26
Highway
Gasoline, diesel and other fuels
Light duty vehicle, short wheel base, and motorcycle 8,720 9,159 11,256 10,760 10,767 10,833
Light duty vehicle, long wheel base 4,451 6,617 4,614 4,366 4,464 4,517
Single-unit truck 1,159 1,195 2,039 2,143 2,032 1,884
Combination truck 2,238 3,208 3,863 3,820 3,506 3,736
Bus 124 139 253 257 248 240
Transit
Electricity 17 18 21 22 16 22
Motor fuel
Diesel and biodiesel 90 82 74 74 91 81
Gasoline and other nondiesel fuels 4 3 4 4 13 13
Compressed natural gas U 6 15 16 20 18
Rail, Class I (in freight service)
Distillate / diesel fuel 432 513 563 539 443 485
Amtrak
Electricity 1 2 2 2 2 2
Distillate / diesel fuel 1 13 9 9 9 9
Water
Residual fuel oil 947 960 947 758 680 630
Distillate / diesel fuel oil 286 284 267 165 176 186
Gasoline 163 141 153 142 141 146
Pipeline
Natural gas 680 662 641 668 691 690

KEY: Btu = British thermal unit, U = data are unavailable.
NOTES: Cetrtificated carriers are domestic operations only. General aviation includes fuel used in air taxi operations, but not commuter
operations. 2010 General aviation data are estimated.
Highway data for 2007-09 were calculated using a new methodology developed by FHWA. Data for these years are based on new
categories and are not comparable to previous years. The new category Light duty vehicle, short wheel base includes passenger cars,
light trucks, vans and sport utility vehicles with a wheelbase equal to or less than 121 inches. The new category Light duty vehicle, long
wheel base includes large passenger cars, vans, pickup trucks, and sport/utility vehicles with wheelbases larger than 121 inches.
The following conversion rates were used:

Jet fuel = 135,000 Btu/gallon

Aviation gasoline = 120,200 Btu/gallon

Compressed natural gas = 138,700 Btu/gallon

Distillate fuel = 138,700 Btu/gallon

Automotive gasoline = 125,000 Btu/gallon

Residual fuel oil = 149,700 Btu/gallon

Diesel motor fuel = 138,700 Btu/gallon

Natural gas = 1,031 Btu/ft3

Electricity 1kWh = 3,412 Btu, negating electrical system losses. To include approximate electrical system losses, multiply this

conversion factor by 3.

SOURCES: Air: Federal Aviation Administration; Highway: Federal Highway Administration; Transit: American Public Transportation
Association; Rail: Association of American Railroads; Amtrak: National Railroad Passenger Corporation (Amtrak), Energy Management
Department; Water: U.S. Department of Energy, Energy Information Administration and U.S. Department of Transportation, Federal
Highway Administration; Pipeline: U. S. Department of Energy as cited in U.S. Department of Transportation, Research and Innovative
Technology Administration, Bureau of Transportation Statistics, National Transportation Statistics, table 4-6, available at http://www.rita.
dot.gov/bts/publications as of January 2013.
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Light truck sales nearly doubled between the
1990 and 2000 [USDOT RITA BTS 2012a].
However, after peaking at 52 percent in 2004,
the light truck share of the market has declined
to about 40 percent [USEPA 2011, table 1 and
figure 1]. Because new passenger cars are 42.2
percent more efficient in terms of miles per gal-
lon (35.6 mpg for new cars compared to 25.0
mpg for light trucks), an increase in the passen-
ger car share of the market results in improved
overall fuel efficiency simply because the more

efficient vehicle represent a larger share of pas-

market can be tracked to the Corporate Average
Fuel Economy (CAFE)’ standard, established by
Congress in 1995 to improve vehicle efficiency.
The 27.5 mpg standard for cars was unchanged
until new laws were enacted in December 2007,
beginning with model year 2011.* These stan-
dards established a fuel economy standard of

7 CAFE is the sales weighted average fuel economy (ex-
pressed in mpg) of a manufacturer’s fleet of cars or light
trucks with a gross vehicle weight rating of 8,500 pounds
or less, and manufactured for sale in the United States

for any given year. The Energy Policy Conservation Act
of 1975 (Public Law 94-163) established the first CAFE
standards in response to the 1973-1974 Arab oil embargo.

senger cars and light trucks. Ongoing improve- 8 The Energy Independence and Security Act of 2007

ments in fuel efficiency for both segments of the  (Public Law 110-140).

TABLE5-12  Average Fuel Efficiency of U.S. Passenger Cars and Light Trucks: 1990, 2000, and
2005-2012

Miles per gallon

CAFE standards
(model year)

Average U.S. passenger car fuel

efficiency (calendar year) New vehicle fuel efficiency (model year)

Light duty Light duty Domestic  Imported  Light truck
vehicle, short vehicle, long Passenger passenger passenger (<8,500 lbs Passenger Light
wheel base wheel base car car car GVWR) car truck
1990 20.3 16.1 24.3 26.9 29.9 20.8 275 20.2
2000 21.9 174 28.5 28.7 28.3 21.3 2715 20.7
2005 22.1 17.7 30.3 30.5 29.9 221 275 21.0
2006 225 17.8 30.1 30.3 29.7 225 275 21.6
2007 22.9 17.1 31.2 30.6 32.2 23.1 275 22.2
2008 23.7 17.3 315 31.2 31.8 23.6 275 22.5
2009 235 17.3 32.9 321 33.8 24.8 275 231
2010 23.5 17.2 33.9 33.1 35.2 25.2 275 23.5
2011 U U 33.8 325 35.3 24.5 30.2 24.2
2012 U U 35.6 34.4 37.5 25.0 32.8 25.2

KEY: CAFE = Corporate Average Fuel Economy; GVWR = Gross vehicle weight rating; U = data are unavailable.

NOTES: New vehicle fuel efficiency and CAFE standards assume 55% city and 45% highway-miles. The fuel efficiency figures for
light duty vehicles represent the sales-weighted harmonic average of the combined passenger car and light truck fuel economies.
Beginning with model year 2008, Light truck manufacturers have the option to comply with the unreformed standard values or the
new reformed standard values based upon each manufacturers unique vehicle fleet characteristics. In model years 2008-2010,
the values shown for CAFE standards for Light truck are the standard values applicable under the existing “unreformed” CAFE
program.

Average U.S. passenger car fuel efficiency (calendar year) data for 2007-09 are based on a new FHWA methodology and are not
comparable to previous years in this table. The vehicle categories also only apply to 2007-09; Light duty vehicle, short wheel base
replaces Passenger car and Lighty duty vehicle, long wheel base replaces Other 2-axle 4-tire vehicle for previous years.
SOURCES: Average U.S. passenger car fuel efficiency: Federal Highway Administration; New vehicle fuel efficiency (based
on model year production) and CAFE standards: National Highway Traffic Safety Administration as cited in U.S. Department of
Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics, National Transportation
Statistics, table 4-23, available at http://www.rita.dot.gov/bts/publications as of January 2013.
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35 mpg by 2020 for all passenger cars and light
trucks. Newly proposed CAFE standards are
projected to require an average combined fleet
average of 40.1 mpg in 2021 and 49.6 mpg in
2025 [USDOT NHTSA 2011].

Alternative Vehicles and Fuels

Initially spurred by the Energy Policy Act of
1992 (Public Law 102-486) and the Clean Air
Act Amendments of 1990 (Public Law 101-
549) and more recently by higher fuel prices,
the use of alternative and replacement fuels
and the number of alternative-fuel vehicles has
risen. Alternative fuels include liquefied pe-

troleum gas, compressed natural gas, liquefied

natural gas, E85°, biodiesel, and hydrogen as
shown in table 5-13. Between 2000 and 2010,
alternative fuel use, including biodiesel, nearly
doubled from a yearly total of 332 million gal-
lons to 693 million gallons (table 5-13). Even
so, alternative and replacement fuels displace
a small share of total gasoline consumption. In
2010, the United States consumed about 138
billion gallons/year, or 378 million gallons/
day of gasoline [USDOE EIA 2012b]. Thus at
the 2010 level of use, total annual alternative/
replacement fuel use would replace about 2 days

of total U.S. gasoline consumption.

? A fuel mixture containing 85 percent ethanol and gaso-
line or other hydrocarbon.

TABLE5-13  Estimated Alternative and Replacement Fuels Consumption: 1995, 2000,

2007-2010
Thousand gasoline-equivalent gallons
1995 2000 2007 2008 2009 2010
Alternative Fuel
Liquefied petroleum gas 223178 213,012 152,360 147,784 129,631 126,354
Compressed natural gas 35,865 88,478 178,565 189,358 199,513 210,007
Liquefied natural gas 2,821 7,423 24,594 25,554 25,652 26,072
E85° 195 12,388 54,091 62,464 71,213 90,323
Electricity 663 3,058 5,037 5,050 4,956 4,847
Hydrogen 0 0 66 17 140 152
Biodiesel NA 6,828 367,764 324,329 325,102 235,188
Other® 5,398 627 64 2 2 0
Subtotal NA 331,814 782,479 754,658 756,209 692,943
Replacment Fuel
MTBE® 2,693,407 3,298,803 0 0 0 0
Ethanol in gasohol® 934,615 1,114,313 4,694,304 6,442,781 7,343,133 8,527,431
Total 3,906,142 4,744,930 5,476,783 7,197,439 8,099,342 9,220,374

KEY: NA = not available.

@ Remaining portion is motor gasoline. Data include motor gasoline portion of fuel. ® Excludes gasoline-electric hybrids. ¢ Includes
methanol, 85 percent (M85); methanol, neat (M100); ethanol, 95 percent (E95); and other fuels, such as a fuel designated by the
Secretary of Energy as an alternative fuel. ¢ Methyl Tertiary Butyl Ether includes small amount of other ethers, primarily tert-Amyl

methyl ether and ethyl tert-butyl ether. ¢ Data do not include motor gasoline portion of the fuel.

SOURCE: U.S. Department of Energy, Energy Information Administration, Annual Energy Review 2011 (September 2012) table
10.5, available at http://www.eia.gov/totalenergy/data/annual/pdf/sec10_15.pdf as of January 2013.
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FIGURE5-7  U.S. Hybrid Vehicle Sales: 2005-2011
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SOURCE: Ward’s Automotive Group, WardsAuto.com, personal communication, January 2012, as cited in U.S. Department of Trans-
portation, Research and Innovative Technology Administration, Bureau of Transportation Statistics, National Transportation Statistics,
table 1-19, available at http://www.rita.dot.gov/bts/publications as of April 2012.

The use of fuel additives or replacements such including the economic recession; competition
as alcohols and ethers (oxygenates) far exceeds  from fuel-efficient, gasoline-powered vehicles;
alternative fuels usage. Oxygenates are blended  and a drop in the number of vehicles manu-
with gasoline to promote a more complete com-  factured has slowed the rate of hybrid sales in

Between 1995 and 2009, oxygenate consump- 2007 (as shown in figure 5-7).

tion doubled, from 3.6 billion gallons to 7.3
billion gallons [USDOE EIA 2011a, table 10.5]. Environmental Impacts

Although not considered alternative-fueled vehi-
cles as defined in the Energy Policy Act of 1992,
hybrid vehicles have become very popular since

As the U.S. transportation system moves people
and goods, it impacts the environment. In ad-

dition to effects on the natural landscape and

the early 2000s as a replacement for traditional habitats, other unintended byproducts include

gasoline- and diesel-fueled vehicles. Powered . . _—
) ] ) ) air pollution, greenhouse gases, oil spills, and
by both gasoline/diesel and electric engines, hy- )
. : , noise.
brids provide more fuel economy, lower emis-
sions, and fuel flexibility. Sales increased nearly
30-fold from 9,350 vehicles in 2000 to 269,000
in 2011. Escalating fuel prices and government ~ Air pollution from transportation has declined

support helped to increase hybrid vehicle sales in recent decades, even though travel has

Air Pollutants

over this period, but a combination of factors, increased. Figure 5-8 shows the estimated
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decline in most of the transportation emissions
for six common air pollutants identified in

the Clean Air Act and covered by EPA health-
related standards. The six air pollutants include
carbon monoxide (CO), nitrogen oxide (NO),
volatile organic compounds (VOC), particulate
matters (PM), sulfur dioxide (SO,), and am-
monia. Such pollutants can harm human health
and the environment. Of the six, four (CO,
VOC, PM, and SO,) decreased by 50 percent
or more despite an increase in vehicle use since
1990. Sulfur dioxide decreased by almost 100
percent. Ninety-five percent of U.S. automo-
biles are equipped with 3-way catalysts for
pollution control, which may produce ammo-
nia [NOAA ERSL, p. 5].

Greenhouse Gas Emissions

Transportation is the single largest sector gen-
erating greenhouse gas (GHG) emissions in the

United States, accounting for about one-third

of the U.S. total GHG arising from energy
consumption in 2010. This is a result of the
use of petroleum-based fuel for transportation,
discussed in the previous section. While only
about one-fourth of transportation GHG emis-
sions are from the freight modes, their GHG
emissions have been growing twice as quickly
as GHG emissions from the passenger modes
[USDOT FHWA 2011, p. 63].

Carbon dioxide (CO,) emissions from trans-
portation reached highs in 2005 and 2007, and
then declined during the economic downturn.
The highway sector accounts for over 85
percent of total CO, emissions from the U.S.
transportation sector (table 5-14).

Fuel Spills

The USDOT Pipeline and Hazardous Materials
Administration (PHMSA) publishes data on
hazardous liquid pipeline spills (table 5-15).
PHMSA reported 108,140 net barrels were

TABLE5-14 Greenhouse Gas Emissions by Mode: 2005, 2007-2011

Millions of metric tons of CO2, domestic activities only

Passenger Light-duty Medium- and Ships and Total, all

cars trucks Heavy- trucks ~ Buses Aircraft boats Rail Other modes

2005 662.3 505.9 396.0 1.8 1721 445 50.3 44.0 1,886.9
2007 804.4 330.1 4316 17.6 176.6 54.4 51.6 48.7 1,915.0
2008 769.3 312.8 413.9 17.0 165.8 36.6 47.9 49.5 1,812.8
2009 766.0 3174 376.3 16.1 152.9 335 40.7 49.4 1,752.3
2010 763.0 318.2 390.2 15.9 145.0 36.7 43.5 50.2 1,762.7
2011 745.2 310.9 394.5 16.1 145.1 41.7 45.3 50.5 1,755.3

NOTES: Other greenhouse gas emissions are from motorcycles, pipelines, and lubricants. International bunker fuel emissions
(not included in the total) result from the combustion of fuels purchased in the United States but used for international aviation and
maritime transportation. U.S. Total, all modes; Aircraft; and Ships and boats include emissions data for only domestic activity only
as do all other data shown. International emissions from bunker fuels purchased in the United States are not included. Alternative-
fuel vehicle emissions are allocated to the specific vehicle types in which they were classified (i.e., Passenger cars, Light-duty

trucks, All other trucks, and Buses).

SOURCE: U.S. Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions and Sinks (Washington, DC: An-
nual Issues), table 2-15, available at http://epa.gov/climatechange/emissions/usinventoryreport.html as of January 2013.
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FIGURE5-8 Index of Key Air Pollutant Emissions from U.S. Transportation: 1990-2012
Index: 1990 = 1.0
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KEY: PM-10 = airborne particulates of less than 10 microns; PM-2.5 = airborne particulates of less than 2.5 microns.

NOTES: Not all graph scales are comparable. The indices are calculated using data on emissions from highway vehicles only.
Particulate matters include PM without condensibles.

SOURCES: U.S. Environmental Protection Agency, Clearinghouse for Inventories and Emissions Factors, 1970 - 2012 Average
annual emissions (all criteria pollutants), available at http://www.epa.gov/ttn/chief/trends/index.html as of January 2013.
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TABLE5-15 Volume of Hazardous Liquid
Pipeline Spills: 2005-2011

Year Gross Barrels Spilled Net Barrels Lost
2005 138,094 46,246
2006 137,693 53,905
2007 94,981 68,941
2008 102,076 69,510
2009 55,014 32,307
2010 174,931 123,420
2011 139,017 108,140

NOTE: Net Barrels Lost applies only to Liquid incidents and
is the difference between Gross Barrels Spilled and barrels
recovered.

SOURCE: U.S. Department of Transportation, Pipeline

and Hazardous Material Safety Administration; National All

Pipeline Systems: All Reported Incidents Summary Statistics:

1992-2011; available at http://primis.phmsa.dot.gov/comm/

reports/safety/AlIPSI.html as of January 2013.
recovered of the 139,017 gross barrels spilled
in 2011. In addition, the U.S. Coast Guard
estimates that oil spills from tankers and other
sources discharged into U.S. waters were at a
record low in 2009, with a nationwide total of
211,600 gallons of spilled in U.S. waters [US-

DHS USCG 2012].

Noise

According to an article published by the
National Academy of Engineering, “Transpor-
tation noise can be annoying, disrupt sleep,
interfere with communication, reduce property
values, adversely impact health, and adversely
affect academic performance [WAITZ 2007].”
The article cites estimates from the Environ-
mental Protection Agency that people in the
United States exposed to average sound lev-
els over 65 dB in 1981 included 16.3 million
from highway traffic, 4.7 million from aircraft,

and 2.5 million from rail traffic. The number
of people exposed to aviation noise dropped
to 500,000 with the introduction of quieter
aircraft, and sound-mitigation efforts around
airports have likely reduced the number fur-
ther. More recent estimates for highways and
rail are not available.

While noise barriers have reduced popula-
tion exposure on major highways, increases in
the volume, speed, and mix of traffic affect a
wider range of locations. The Federal Highway
Administration notes that highway traffic at 65
miles per hour sounds twice as loud as traffic
at 30 miles per hour, 2,000 vehicles per hour
sound twice as loud as 200 vehicles per hour,
and 1 truck at 55 miles per hour sounds as
loud as 28 cars at 55 miles per hour [USDOT
FHWA 1980].

A current national noise exposure inventory
across all modes of transportation does not
exist in the United States. The “Noise Mapping
England” website maintained by the Depart-
ment of Environment, Food, and Rural Affair
in the United Kingdom provides a capability
that could further analysis of noise issues in the
United States [UK DEFRA 2012].
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