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O. 11 OAAOOOE I igoausell byl tapnpoiaéy Birliptions that render part of the roadway
unusable. Factors that trigger nonrecurring congestion include traffic icidents, bad weather
construction work, poor traffic signal timing, and special events About half the total congestion on
roadways is recurring, and half is nonrecurring.

No definition or measurement of exactly what constitutes congestion has beemiversally

accepted. Generally, transportation professionals examine congestion from several perspectives,
such as delays and variability. Increased traffic volumes and additional delays caused by crashes,
poor weather, special events, or other nonrecurng incidents lead to increased travel times. This
report examines congestion through indicators of duration (travel time, congestion hours,
planning time, delay time) and severity (cost).

CongestionMeasures

FHWA generates the Freight Performance Measurasd quarterly Urban Congestion Reports
(Freight performance measures are addressed in detail later in this chapteThe Urban
Congestion Reportcharacterize emerging traffic congestion and reliability trends at the national
and city levek using probe-based travel time datafor 52 urban areas in the Wited States with
populations above 1,000,000 in 2010The reports address mobility, congestion, and reliability
using threetraffic system performance indicators: Travel Time Index,CongestedHours, and
Planning Time Index. These indicators are estimated from FHW& National Performance
Management Research Data Set (NPMRDS).

The NPMRDS is a compilation of observed average travel times, date/time, direction, and location
for freight, passenger, and other traffic. It covers data for the National Highway System (NHS) and
5-mile radii of arterials at border crossings. Passenger da are collected from mobile phones,
portable navigation devices, and vehicle transponders. The American Transportation Research
Institute accumulates fleet system data, with travel times reported in Bninute bins by traffic
segment. Monthly historical daa sets then become available by the middle of the following month.
FHWA provides this data set to States and metropolitan planning organizations (MPOSs) for use in
their performance measurement activities. (Note: The NPMRDS data are available only for 2012
onward; data from the first year 20127 are limited to the Interstate Highway System.)

Travel Time Index

The Travel Time Index is a performancendicator used to examine congestionThis index is
calculated as the ratio of travel time required to make a tripluring the congested peak period to
travel time for the same trip during the offpeak period in noncongested coditions. The value of
Travel Time Index is always greater than or equal to 1, and a greater value indicatekigher
degree of congestionFor example, a value of 1.30 indicates that a @®inute trip on a road that is
not congested would take 78 minutes (30 percent longer) during the period of peak congestion.

Exhibit 51 indicates thatthe averagedriver spent 29 percent more time during thecongested
peak time compared with traveling the same distance during the noncongested peridce., the
Travel Time Index was 1.29).
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In 2012, roads in very large urban aresexperienced6.05 hours of congestion on an average day,
which is 70 percenthigher thanthe 3.55 hours ina typical mediumsized urban areawith

population between 1 and 2 million Congestd Hoursexhibited a similar pattern across different sizes
of urban centers, usually drapg slightly in thesecondjuarterand ising strongly afterwards

PlanningTime (Reliability)

Most travelers are less tolerant of unexpected delays than everyday congies. Although drivers
dislike everyday congestion, theymay have an option to alter theirschedules to accommodatet,
or are otherwise able to factor it into their travel choicesUnexpected delays however,often have
larger consequencesTravelers alsotend to rememberthe situations whenthey spentmore time
in traffic because otunanticipated disruptions, rather than the average time fora trip throughout
the year.

Compared with simple averageneasures of congestioplike the Travel Time Index or Cogested

Hours, measures ofravel time reliability provide a differe nt perspective of improved travel. Users
familiar with aroute (such as commuters) caranticipate how bad traffic is during those few poor

days and plan their trips accordingly Such tavelers reachtheir destinations on time more often

or with fewer significant delays. Hence, measures of travel time reliabilitynore accurately
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Transportation reliability measures primarily compare high-delay days with averagedelay days.

The simplest methods usually identify days that exceed the 95th percentile in terms of travel

times and estimate the severity of delay on specific routes during the heaviest traffic days of each
month. ThePlanning Time IndexEO AAZET AA &£ O OEA DPOOBPI OA T &£ O
time on the worst day of the month compared to the time required to make the same trip at
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50th percentile of travel time (i.e., the median)For example, &Planning Time Index of 1.60 means

that, for a trip that takes 60 minutes in light traffic, a traveler should budget a total of 96 (60 x

1.60 ) minutes to ensure ortime arrival for 19 times of 20trips (95 percent of the trips).

The Planning Time Index isparticularly useful because it can be comparedirectly to the Travel

Time Index (a measure of average congestion) on similar numeric scal@e Planning Time Inde

is usually higher than the Travel Time Index. This difference is because, in most cases, travel time
follows a normal distribution (bell curve). Satistically , the mean of travel time (Travel Time

Index) is close to the median (5€h percentile), and themedian is always less than the 95

percentile valueused to determine the Planning Time Index

Exhibit 55 indicates that ensuring ontime arrival 95 percent of the time in 2012 required

planning for 2.51 timesthe travel time that would be necessary undemedian traffic conditions
(i.e., the Planning Time Index was 2.51). Similar to average travel time during congested periods
(Travel Time Index), travel time reliability is worse, on average, in larger urban aes than in
smaller urban areas. The average Planning Time Index was 2.89major cities with more than 5
million residents, which is 39 percent higher tharthe index for small urban areaswith

populations between 1 and 2 million(Planning Time Index 2.09)
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Education (STRIDE)Center used the Communityision Metrics Web Tool during five workshops
in the southeastern United States tbelp localities develop performance measure$or use in
transportation and comprehensive planning.Thetool was used to identify context specific to
quality -of-life indicators. Criteria to help participants critically evaluate the performance
indicators were selected through the Community Vision Metric8Veb Tool. Participants at all five
workshops commented on the importance of identifying measures relevant to both the planning
process and qualityof-life outcomes.The STRIDE report concluded thahe Community Vision
Metrics Web Tool provides an important starting point for practitioners to begin investigaing
guality -of-life indicators that canbe used in the planning processThe report noted that thetool is
essential fortaking the first step toward evaluating performance measures

Environmental Sustainability

The FY 20142018 DOT Strategic Plan includes the strategic goal to advance environmentally
sustainable policies and investments that redue carbon and other harmful emissions from
transportation sources and increase resilience to climate change.

To achieve this goal, the DOT will undertake efforts to:

Y Reduce oil dependence and carbon emissions through research and deployment of new
technologies, including alternative fuels, and by promotion of more energgfficient modes of
transportation.

y" Avoid and mitigate transportation-related impacts to climate ecosystems, and communities by
helping partners make informed project planning decisions through an analysis of acceptable
alternatives, balancing the need to obtain sound environmental outcomes with demands to
accelerate project delivery.

Yy Promote infrastructure resilience and adaptation to extreme weather events and climate
change through research, guidance, technical assistance, and direct federal investment.

Climate Change Resiliencadaptation, and Mitigation

Climate change and extreme weather evenfwgesent significant and growing risks to the safety,
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impacts of a changing climate, such as higher temperatures, dewgel rise, and changes in seasonal
precipitation and intensity of rain events, are affecting the lifeycle of transportation systems and

are expected to intensify. Sea level rise coupled with storm surges can inundate coastal roads,
necessitate more emergency evacuations, and require costly @Gsometimes recurring) repairs to
damaged infrastructure. Inland flooding from unusually heavy downpours can disrupt traffic,

damage culverts, and reduce service life. High heat can degrade materials, resulting in shorter
replacement cycles and higher maitenance costsAlthough transportation infrastructure is

designed to handle a broad range of impacts based on historic climate, preparing for climate
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On-road vehicles also have been a major contributor to the net change in U.S. GHG emissions,
especially between1990 and 2005 when onroad GHGs increased by 37 percent, compared with
11 percent for all other sources across the U.S. economy. Bothread and economywide
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GHGs were roughly 9 percent below 2005 levels. This decrease reflected declining per capita
passenger VMT, increased consumer preference for smaller passenger vehicles (resulting from
higher fuel prices), and improvements in new vehicle fuel economy resultghfrom Phase | light
duty CAFE (Corporate Average Fuel Economy) standards.-@mad GHGs in 2013 were virtually
unchanged from 2012 levels. Lightluty GHGs decreased by 0.7 percent, reflecting further
improvements in new vehicle fuel economy that were offdan part by an increase in lightduty
VMT. Truck GHG emissions increased by 1.6 percent, reflecting a@e2cent increase in truck
VMT and a slight improvement in overall truck fuel efficiency.

Climate Mitigation Tools and Resources

FHWA hasdevelopedseveraltools andresources to help State DOTs and local agencies better
analyzeGHGemissions and energy use, calculate GHG reduction strategies, and integrate climate
change considerations into the transportation planning process.

y* Carbon Estimator (ICE) Tool? FHWA created a spreadsheet tool to helpractitioners gauge
life-cycle energy and GH@missions from transportation infrastructure, including roads,
bridges, transit facilities, and bike/pedestrian infrastructure. The toolalsois intended to help
weigh the emissions benefits of alternative construction and maintenance practicéshe tool
can be found athttp://www.fhwa.dot.gov/envi ronment/climate_change/mitigation/publica
tions_and_tools/carbon_estimator/

Yy Handbook for Estimating GHG Emissions in the Transportation Planning Process 2 This
handbook is a reference for State DOTs and MPOs to document available tools, methods, and
data sources that can be used to generate GH@issioninventories, forecasts, and analyses of
GHG plans and mitigation strategie§.he handbook can be found at:
http://www.fhwa.dot .gov/environment/climate_change/mitigation/p ublications/ghg_handbo
ok/index.cfm.

Yy Energy and Emissions Reduction Policy Analysis Tool (EERPAT )?» EERPAT was developed
for State DOTs to modeinany inputs and policy scenarios to support strategic transportation
and visioning, including GHGemissions reduction alternatives State DOTs can use the tool to
analyze GHG reduction scenarios and alternatives for use in the transportation planning
process, climate action plardevelopment, and scenario planning exercisefor meeting Sate
GHG reduadbn targets and goalsFHWA pilotedthe tool at four StateDOTs (Colorado,
Washington, Vermont, and Maryland)The pilot studies helpedassess the sensitivity of
EERPAT tovarious mitigation strategies andidentified future enhancements to the modethat
might be neededThe tool can be found athttp://www.planning.dot.gov/FHWA_tool/ .

Yy A Performance -Based Approach to Addressing Greenhouse Gas Emissions in
Transportation Planning ? This handbook is a resurce for State DOTs and MPOs interested
in addressing GHG emissions through performandeased planning and programming. It
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