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July 31, 2013

To the Citizens of California, the Governor, and Members of the State Legislature:

The California Department of Transportation (Caltrans) is pleased to publish the “Mobility
Performance Report 2010” (MPR 2010), which provides detailed data about highway system
performance related to congestion and mobility during calendar years 2009 and 2010.

Caltrans is a national leader in measuring urban freeway performance. The Caltrans Performance
Measurement System collects vehicle counts and calculates speeds at all hours of the day and all
days of the week in major metropolitan areas throughout California. This information helps identify
congestion bottlenecks and results in more cost-effective investments to improve performance of the
State Highway System.

From 2009 to 2010, both the miles of travel and the hours of delay on the State Highway System
increased. Initial analysis of calendar years 2011 and 2012 indicates an oscillating delay trend from
year to year, reflective of a tension between an economy that is beginning to grow again and the
benefits achieved from highway investments funded by the federal American Recovery and
Reinvestment Act and California’s Proposition 1B bond program.

The Administration is using multiple strategies to improve mobility, safety, and air quality in
California, including the following:

1. The Rail Modernization Plan adopted with last year’s budget, which includes initial construction
of high-speed rail and rail upgrades across the state, including electrification of Caltrain in the
San Francisco Bay Area.

2. Support for sustainable community strategies adopted by metropolitan planning organizations
that improve the linkage between land use and transportation investments.

3. Strategic investments with federal and local partners in operational improvements and capacity
enhancements on the State Highway System.

The MPR 2010 is prepared by Caltrans Headquarters and district staff and reflects a process
improvement from the report it replaces, the “State Highway Congestion Monitoring Program
Annual Data Compilation” (HICOMP), which relied on manual data collection and consultant
contracts.

Sincerely,

Wﬁ%

MALCOLM DOUGHERTY
Director

Enclosure

“Caltrans improves mobility across California”
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EXECUTIVE SUMMARY

The Mobility Performance Report (MPR) is the annual traffic congestion report
prepared by the California Department of Transportation (Caltrans). The MPR provides
system performance information that is useful to Caltrans and other transportation
agencies in terms of setting priorities and directing resources to improve mobility in the
State’s urban areas. It also satisfies Caltrans’ statutory obligation to report congestion
data per Government Code section 14032.6.

The MPR 2010 compares information for calendar years 2009 and 2010 in the
following system performance areas:

e Travel demand (population, employment, vehicle miles of travel)
e Traffic congestion (vehicle hours of delay, bottleneck locations)
e Lost productivity (equivalent lost lane miles)

e Travel time reliability on selected corridors (in Appendix B).

This report’s traffic congestion information is based on data collected every day
of the year, twenty—four hours a day, by automated vehicle detector stations deployed on
urban-area freeways where congestion is regularly experienced. The complete set of data
that was analyzed for this report is presented in Appendix A. The methodology for
collecting data and calculating performance measures is explained in Appendix C.

The MPR presents congestion information at two speed thresholds: delay from
vehicles traveling below 35 miles per hour (mph), and delay from vehicles traveling
below 60 mph. The delay at the 35 mph threshold represents severe congestion while
delay at 60 mph represents all congestion, both light and heavy.

The MPR methodology found that, in 2010, total statewide delay equaled
95.7 million vehicle hours of delay (VHD) at the 35 mph speed threshold, and
224 million VHD at the 60 mph threshold. The statewide average weekday delay
experienced in 2010 was 332,000 VHD at 35 mph, and 770,000 VHD at 60 mph. The
total annual statewide delay at 35 mph equates to an opportunity cost (or the cost of lost
time in terms of salaries and wages) of $1.4 billion, or $3.9 million a day. The total
annual statewide delay at 60 mph equates to an opportunity cost of $3.3 billion, or
$9 million a day.

Approximately half of the State’s delay is experienced in Los Angeles County (in
Caltrans District 7) and another 20 percent is from the San Francisco Bay Area (District
4). Most urban areas in the State saw an increase in delay from 2009 to 2010, a reverse
in the downward trend of the previous few years.

Xix



ct- California Department of Transportation

Mobility Performance Report 2010

CHAPTER 1

INTRODUCTION

SECTION 1.1. BACKGROUND

The Mobility Performance Report 2010 (MPR 2010) is a report prepared by
the California Department of Transportation (Caltrans) that provides transportation
system performance information at a statewide level and by Caltrans district. Each
participating district researched, analyzed, and prepared mobility performance data for
calendar years 2009 and 2010 as part of this statewide reporting effort.

The MPR 2010 provides information that will be useful to transportation system
managers in setting priorities, determining effective strategies, and directing resources to
improve mobility where it is needed most. MPR 2010 also satisfies Caltrans’ statutory
obligation to report congestion data, as described in Government Code section 14032.6:

The department shall, within existing resources, collect, analyze, and
summarize highway congestion data and make it available upon request to
California regional transportation planning agencies, congestion
management agencies, and transit agencies.

The MPR 2010 reports congestion information based on traffic volume and
occupancy data collected every day of the year, twenty-four hours a day, by automated
vehicle detector stations (VDS). These VDS cover the State’s urban-area freeways and
other areas where congestion is regularly experienced. Certainly, traffic congestion is
experienced in places on the State Highway System where these VDS are not present — in
rural areas, on conventional highways, or in urban areas where there is a gap in coverage.
However, these VDS are widely deployed, covering over 90 percent of freeways where
recurrent congestion occurs. With confidence that these VDS are capturing the vast
majority of both recurrent and non-recurrent delay experienced on the State Highway
System, the MPR reports delay as the “total” or “average” experienced by freeway,
district, and statewide. Please note that the delay reported in the MPR 2010 does not
include delay experienced on local roads.

The traffic data collected by VDS are sent every 30 seconds, in real-time, from
the field to the centralized database called the Caltrans Performance Measurement
System (PeMS). The methodology used for collecting these data and calculating
performance measures is explained in Appendix C.

The MPR 2010 builds off of the MPR 2009, which was the first edition of the
MPR. A number of improvements have been made to the report in 2010. For example,
the MPR 2010 includes information on average daily delay that was not present in the
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MPR 2009. Delay is shown by hour of day (e.g., 7 AM) instead of by time period (e.g.,
AM Peak). Some delay figures show how delay changes from month to month, enabling
readers to analyze seasonal differences, instead of presenting annual numbers only. The
methodology used for calculating lost productivity was changed to be more easily
understood by readers. Additional information about detector health has been included,
and a new kind of analysis — travel time reliability on Corridor Mobility Improvement
Account (CMIA) corridors — has been added, located in Appendix B. Because of these
improvements, and with the desire to show year-over-year trends, many of the tables and
figures in the MPR 2010 show data for both 2010 and 2009.

The MPR is expected to continue to evolve over time as Caltrans’ congestion
reporting capabilities expand and as feedback from readers reveals new ideas for
improvement. The report’s geographical coverage will also grow over time. For
example, beginning in 2013, District 5 (including San Luis Obispo, Santa Barbara, Santa
Cruz, and the Monterey Bay Area) will have a full year of data from newly installed
detection. In addition, opportunities for integrating the MPR with other system
performance reporting processes are being explored. A long-term goal is to integrate
reporting on Managed Lanes (including High Occupancy Vehicle Lanes and Express
Lanes) into the MPR. Furthermore, the federal transportation authorization legislation,
Moving Ahead for Progress in the 21% Century (MAP-21), was signed into law on
July 6, 2012 and established national performance goals including congestion reduction
and system reliability. This report's performance measurement strategies may influence
and be influenced by future MAP-21 rulemaking on performance measurement.

Prior to 2009, Caltrans prepared a congestion report called the State Highway
Congestion Monitoring Program Annual Data Compilation (HICOMP Annual Data
Compilation) that used a different methodology that included manual data collection.
Due to the substantial methodological changes between the HICOMP Annual Data
Compilation and the MPR, comparing the data in the two reports is not recommended as
findings may be misleading.

SECTION 1.2. FORMAT OF THIS REPORT

Each chapter in the MPR 2010 presents transportation system performance
information at a different geographical level for calendar year 2010. In most cases, the
2010 data are compared to those from 2009.

Chapter 2 presents data at the statewide level, compiling data from all of the
Caltrans districts that are included in this report. This chapter presents the following
statewide information:

e Travel demand (population, employment, vehicle miles of travel)
e Traffic congestion (delay trend from 2005-2010; total statewide delay;

average weekday delay; and average delay by day of week, by hour of day,
and by county)
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e Disbenefits of congestion (costs in terms of lost time, gasoline, and emissions)
e Lost productivity (equivalent lost lane miles)
e Detector health.

Chapters 3 through 10 present transportation system information by Caltrans
district for the districts included in this report. The following district-wide information is
presented:

e Travel demand (population, employment, vehicle miles of travel)

e Traffic congestion (total district delay; average weekday delay; and average
delay by day of week, by hour of day, and by county)

e Lost productivity (equivalent lost lane miles)
e Detector health
e Most congested freeways and top bottleneck locations.

Appendix A contains data tables corresponding to the information and figures
presented in this report. Appendix B provides travel time reliability information for the
CMIA corridors that have travel time data available. Appendix C describes the
methodology used in this report.

SECTION 1.3. PERFORMANCE MEASURES IN THIS REPORT

The automated VDS deployed around the State send data every 30 seconds to
PeMS. Most types of VDS collect traffic volume (also called flow) and occupancy data.
Volume or flow refers to the number of vehicles passing over each detector in each lane.
Occupancy refers to how long the vehicles are over each detector. The volume and
occupancy data are used to calculate speed. In a few places, VDS report speed directly.
PeMS calculates and reports several performance measures from these raw data.

1.3.1. Vehicle Hours of Delay

The main measure of congestion is vehicle hours of delay (VHD), or the extra
time spent in traffic beyond what people would experience if they were traveling at a
given benchmark speed. In this report, delay is determined by calculating the difference
between the observed travel time on the segment (as calculated from speed) and the travel
time at two benchmark speeds: 35 mph and 60 mph. The hours of delay are then
multiplied by the vehicle flow on the facility to produce VHD, per the following formula:

VHD = actual volume x [Travel Time at actual speed — Travel Time at threshold
speed]
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The threshold speeds of 35 mph and 60 mph were chosen as benchmarks because
they distinguish heavy congestion from light congestion. Delay at 35 mph is a subset of
the delay at 60 mph. Delay at 35 mph represents the delay experienced by vehicles
traveling between zero and 35 mph. Delay at 60 mph represents the delay experienced by
vehicles traveling between zero and 60 mph.

The MPR presents delay information in a number of ways. It presents the total
VHD experienced in the year, which is a summation of the VHD recorded on each day of
the year. It also presents the average weekday VHD experienced during the year, which
is a daily value calculated by taking the average of the VHD recorded on each non-
holiday weekday of the year. Average VHD is also calculated for each day of week and
hour of day. In many of the figures in this report, delay trends are shown by month, so
that seasonal differences can be analyzed.

1.3.2. Vehicle Miles of Travel

The MPR 2010 presents vehicle miles of travel (VMT). It should be noted that
the VMT numbers presented in this report are not true district-wide or statewide numbers,
in that they only reflect travel being done on the segments of freeway with automated
VDS. The flow recorded at each VDS is multiplied by the length of freeway assigned to
that respective VDS to determine the distance, expressed in miles, that vehicles are
traveling. VMT was added to the report this year in order to provide context for the
congestion analysis. VMT provides a picture of the amount of vehicle traveling being
done. If the amount of travel increases, the probability of travel demand exceeding
freeway capacity increases, and the likelihood of delay is greater.

1.3.3. Lost Productivity

The MPR also presents information about lost productivity. Lost productivity is
the cumulative difference between the maximum traffic capacity at a location and the
observed flow during congestion. When the average speed drops below the speed
threshold of 35 mph, fewer vehicles pass by any fixed point on the freeway than would
under free-flow conditions, per unit of time. The reduced flow on the facility is then
divided by the capacity (the highest sustainable hourly flow as calculated by PeMS) to
achieve lost-lane-mile hours. The MPR 2009 presented lost productivity in terms of lost-
lane-mile hours, but the MPR 2010 presents it in terms of lost lane miles (LLM). This
change was made because lost-lane-mile hours can be difficult to understand, in that it
has both temporal and spatial components. LLM is calculated by dividing the lost-lane-
mile hours by the number of hours in the given time period (e.g., AM Peak) to determine
the average LLM per hour.

1.3.4. Detector Health

More detailed detector health information is presented in this year’s MPR than
was shown in the MPR 2009. PeMS runs diagnostics on each detector’s data to
determine if the data are “good” or “bad.” Ranges of data values are established for each
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detector, and if the data fall outside those ranges, PeMS declares the detector bad.
Maintaining good detector health is of key importance to Caltrans’ congestion monitoring
and reporting activities. The information presented in the MPR is not based on observed
data from bad detectors, but it does include information based on imputed data for these
detectors (estimated volume and occupancy data based on historical values and
neighboring good detectors).

The detector health sections of this report also provide information about the
change in the overall number of detectors from year to year. The deployment of new
detectors has slowed in recent years as many districts have reached the point at which
their urban freeway systems are fully covered by detection. However, there are still new
detectors being installed and activated in locations where there are gaps in coverage, in
new lanes if facilities are widened, in areas near the edges of where congestion begins
and ends, and in smaller urban areas where congestion is not as severe but monitoring is
desired. Changes in the detection system create a challenge for analyzing trends over
time. In general, with the number of detectors still growing by a small factor, there is a
slight upward pressure on many performance measures, particularly VMT. Therefore, it
should be noted that a small percentage of growth in performance measures is likely
attributable to the growth in the number of detectors reporting data.

1.3.5. Bottleneck Locations

The MPR provides lists of the “Top Ten” bottlenecks identified in each district
during the AM Peak and PM Peak periods for the year. A bottleneck is defined as a
persistent and significant drop in speed between two locations on a freeway. Bottlenecks
are determined by the Bottleneck Identification Algorithm in PeMS. This algorithm
looks at speeds along a facility and declares a bottleneck at a location where there has
been a drop in speed of at least 20 mph between the current detector and the detector
immediately downstream. This speed drop must persist for at least five out of any
seven contiguous five-minute data points, and the speed at the detector in question must
be below 40 mph. While PeMS identifies the detector locations where these conditions
are met, these bottleneck locations are only approximate (based on the locations where
detectors are present). District staff compiling this report use their engineering judgment
and local knowledge to adjust the locations, as necessary.

The bottlenecks identified through the PeMS Bottleneck Identification Algorithm
were filtered by a number of factors to obtain the lists found in the MPR 2010. This
filtering was done to create a consistent bottleneck analysis process for all districts, and
to only report bottlenecks that are recurrent and causing large amounts of delay. The
bottleneck lists in the MPR 2010 include bottleneck locations that were active on at least
20 percent of all weekdays during the year, persisted for at least 15 minutes on average,
and caused more than 100 VHD per weekday. This filtering means that some rural
districts had less than 10 bottlenecks to report in the AM Peak and PM Peak periods. In
the MPR 2010, these top bottleneck locations are shown on district maps, along with
lines depicting the congestion queue length resulting from these bottlenecks. If a district
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had more than 10 bottlenecks that met the criteria described above, those additional
bottlenecks and their congestion queues are shown on the district’s map.

1.3.6. Disbenefits of Congestion

The MPR 2010 discusses the disbenefits of congestion in Chapter 2. These
disbenefits are presented in three categories: (1) extra fuel burned, (2) the cost of lost
time (opportunity cost in terms of wages and salaries), and (3) extra vehicle emissions of
carbon dioxide (CO,). These calculations assume an average gasoline price of
$3.71 a gallon during 2010. The opportunity cost is priced at $14.70 for each vehicle
hour of delay, which assumes an average vehicle occupancy of 1.15 and a 9 percent truck
volume. The amount of extra fuel burned is assumed as 1.719 gallons of fuel for each
vehicle hour of delay. The amount of extra vehicle emissions of CO, is derived from the
figure of 8,887 grams of CO, produced for each gallon of gasoline burned. Note that the
metric ton is the unit of measure for CO, emissions used in this report, while it was the
U.S. (short) ton in the MPR 2009. This change was made to be consistent with the
California Air Resources Board and other agencies that more commonly report emissions
in terms of metric tons. See Appendix C for more details regarding these calculations,
including source information.
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CHAPTER 2

STATEWIDE FINDINGS

This chapter reports statewide system performance information. Caltrans
maintains and operates the State Highway System that is comprised of approximately
30,600 directional miles of roadway. Caltrans divides the State into 12 districts, and
eight of those districts provide data for this report via automated detectors. Districts 1
and 2 in the largely rural northern part of the State and District 9 on the eastern side of
the Sierra Nevada mountain range do not collect traffic data from automated VDS.
District 5 along the central coast has just begun collecting data from VDS and will have a
full year of data in 2013 to participate in the MPR. The districts that contribute to this
report are District 3 (Sacramento Area), District 4 (San Francisco Bay Area),

District 6 (Central Valley), District 7 (Los Angeles Area), District 8 (Inland Empire),
District 10 (Stockton Area), District 11 (San Diego Area), and District 12 (Orange
County). Figure 2-1 is a California map with the Caltrans district boundaries.

Figure 2-1

STATE OF CALIFORNIA WITH CALTRANS DISTRICT BOUNDARIES
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This chapter presents the following information:

e Section 2.1 presents travel demand data by district, including population and
employment statistics and vehicle miles of travel (VMT).

e Section 2.2 presents statewide traffic congestion trends in terms of vehicle
hours of delay (VHD) at the benchmark speeds of 35 mph and 60 mph,
respectively. The tables and figures in this section illustrate delay in several
ways: statewide total VHD by district and county, statewide average weekday
VHD, and statewide average VHD by day of the week and by hour of day.
Delay is compared between the 2010 and 2009 calendar years in most cases,
but longer-term trends dating back to 2005 are also presented.

e Section 2.3 identifies the disbenefits, or costs, associated with congestion
statewide and by district.

e Section 2.4 reports statewide information on lost freeway productivity in
equivalent lost lane miles (LLM) by period of day.

e Section 2.5 reports detection health and data quality of all the detectors in the
State.

SECTION 2.1. TRAVEL DEMAND

The eight Caltrans districts that contribute to this report have automated detectors
reporting data across approximately 19,000 lane miles of freeway. This section discusses
the travel demand on these roads, as well as two factors that influence demand:
population and employment.

In 2010, California’s population reached almost 37.3 million residents, as
summarized in Table 2-1. This represents an increase of almost 300,000 residents (or
0.8 percent) from the previous year. Removing the districts that do not participate in this
report, the population of the remaining districts was just over 35 million residents in
2010, 94 percent of the statewide total. District 7 (Los Angeles Area) was the most
populous district with over 10.6 million residents, followed by District 4 in the San
Francisco Bay Area (7.2 million), and District 8 in the Inland Empire (4.2 million).
Combined, these three districts housed almost 60 percent of the State’s total population.
As shown in Table 2-1, most districts experienced a small increase in population from
2009 to 2010.



ct- California Department of Transportation

Mobility Performance Report 2010

Table 2-1

POPULATION ESTIMATES, STATEWIDE TOTAL, PERCENT OF STATEWIDE
TOTAL, AND ABSOLUTE AND PERCENT CHANGE, BY CALTRANS DISTRICT,

2009-2010
2009 2010 Change 2009-2010
% of % of
District | Population Total Population Total Absolute %
1 314,110 0.8 315,739 0.8 1,629 0.5
2 363,214 1.0 363,960 1.0 746 0.2
3 2,660,500 7.2 2,687,564 7.2 27,064 1.0
4 7,094,889 19.2 7,150,739 19.2 55,850 0.8
5 1,416,927 3.8 1,426,240 3.8 9,313 0.7
6 2,480,444 6.7 2,516,107 6.8 35,663 14
7 10,616,380 28.7 10,641,923 28.6 25,543 0.2
8 4,160,058 11.3 4,224,851 11.3 64,793 1.6
9 32,490 0.1 32,748 0.1 258 0.8
10 1,600,790 4.3 1,614,012 4.3 13,222 0.8
11 3,236,106 8.8 3,269,841 8.8 33,735 1.0
12 2,990,805 8.1 3,010,232 8.1 19,427 0.6
Total 36,966,713 100.0 37,253,956 100.0 287,243 0.8

Source: State of California, Department of Finance, E-4 Population Estimates for
Cities, Counties, and the State, 2001-2010, with 2000 & 2010 Census Counts.
Sacramento, California, August 2011.

Note: Districts 1, 2, 5, and 9 do not participate in mobility performance reporting.
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The State provided over 15.9 million civilian jobs on average during 2010,

compared to approximately 16.1 million in 2009 — a decrease of 1.2 percent. Table 2-2
shows employment figures by Caltrans district. Approximately 0.9 million of these jobs
were located in the Caltrans districts excluded from this report. The average
unemployment rate in the State was 12.4 percent in 2010, up from 11.4 percent in 2009.
Comparing the State’s population and employment data, it is evident that job growth did
not keep up with population growth in 2010.

Table 2-2

EMPLOYMENT, STATEWIDE TOTAL, PERCENT OF STATEWIDE TOTAL, AND ABSOLUTE AND
PERCENT CHANGE, BY CALTRANS DISTRICT, 2009-2010

2009 2010 Change 2009-2010
% of | Unemployment % of | Unemployment

District | Employment | Total Rate Employment | Total Rate Absolute %
1 124,815 0.8 11.6 122,914 0.8 12.8 (1,901) -1.5
2 138,344 0.9 145 135,065 0.8 16.1 (3,279) -2.4
3 1,150,347 7.1 11.6 1,122,905 7.0 131 (27,442) -2.4
4 3,307,683 20.5 9.9 3,268,667 20.5 10.6 (39,017) -1.2
5 667,692 4.1 10.3 664,050 4.2 11.5 (3,642) -0.5
6 961,875 6.0 14.7 955,542 6.0 16.4 (6,333) -0.7
7 4,722,967 29.3 115 4,675,725 29.3 12.5 (47,242) -1.0
8 1,540,725 9.5 13.2 1,513,267 9.5 145 (27,458) -1.8
9 16,472 0.1 9.1 16,404 0.1 10.1 (68) -0.4
10 602,378 3.7 154 593,183 3.7 17.3 (9,195) -15
11 1,459,225 9.0 10.5 1,448,125 9.1 11.4 (11,100) -0.8
12 1,447,708 9.0 8.9 1,429,692 9.0 9.6 (18,017) -1.2
Total 16,140,230 | 100.0 114 15,945,538 | 100.0 12.4 (194,693) -1.2

Source: State of California, Employment Development Department (EDD), Labor Market Information

Division.

Note: Districts 1, 2, 5, and 9 do not participate in mobility performance reporting.
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In 2010, PeMS reported just under 112 billion total annual vehicle miles of travel
(VMT) on monitored freeways throughout the State® as shown in Table 2-3. This was an
increase of approximately 7.6 billion VMT, or 7.3 percent, from the previous year.
Percent growth in VMT was largest in District 6 (Central Valley) and District 8 (Inland
Empire), which also were the districts with the highest percent change in population over
the same period.

Table 2-3

VEHICLE MILES OF TRAVEL (VMT), STATEWIDE TOTAL ON MONITORED FREEWAYS, PERCENT
OF STATEWIDE TOTAL ON MONITORED FREEWAYS, AND ABSOLUTE AND PERCENT CHANGE,
BY DISTRICT, 2009-2010

2009 2010 Change 2009-2010
% of % of
District VMT Total VMT Total Absolute %

3 7,167,295,190 6.9 8,053,497,650 7.2 886,202,460 12.4

4 22,505,669,500 21.7 25,981,125,550 23.3 3,475,456,050 15.4

6 1,638,479,920 1.6 2,263,533,920 2.0 625,054,000 38.1

7 35,739,909,120 34.4 34,910,360,930 31.3 (829,548,190) -2.3

8 9,799,493,200 9.4 12,594,201,000 11.3 2,794,707,800 28.5
10 4,072,585,110 3.9 4,380,107,580 3.9 307,522,470 7.6
11 11,402,107,590 11.0 11,661,246,820 10.5 259,139,230 2.3
12 11,613,850,750 11.2 11,719,848,050 10.5 105,997,300 0.9
Total 103,939,390,380 100.0 111,563,921,500 100.0 7,624,531,120 7.3

Figure 2-2 displays the values presented in Table 2-3 in graphic form. On the
State’s monitored freeways, District 7 (Los Angeles Area) represents over 30 percent of
total VMT, with District 4 (San Francisco Bay Area) representing over 20 percent.

! Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the State, and detectors do not record all
of it. In 2010, total annual VMT on the State Highway System was 180.3 billion, and on all public roads
(including local roads) it was 327.8 billion. For more 2010 VMT data, see the Caltrans publication “2010
California Public Road Data."
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Figure 2-2

STATEWIDE TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY DISTRICT, 2009-2010
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Figure 2-3 displays monthly VMT values for monitored freeways in 2009 and
2010. The average monthly value is 9.3 billion VMT. The annual pattern is remarkably
similar between the two years, with the 2010 values being several hundred million miles
higher than the 2009 values in each month.

Figure 2-3

STATEWIDE TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY MONTH, 2009-2010
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SECTION 2.2. TRAFFIC CONGESTION

This section of the MPR 2010 reports traffic congestion in terms of vehicle hours
of delay (VHD), or the extra time spent in traffic beyond what people would experience if
they were traveling at a given benchmark speed. In this report, delay is determined by
calculating the difference between the observed travel time on the segment (as calculated
from speed) and the travel time at two benchmark speeds: 35 mph and 60 mph. These
speeds are the benchmarks because they distinguish heavy congestion (delay at 35 mph)
from all congestion experienced below free-flow speed (delay at 60 mph). The hours of
delay measured by vehicle detectors are then multiplied by the vehicle flow on the
facility to produce VHD.

Most Caltrans districts experienced increases in delay in 2010 at both speed
thresholds. Table 24 presents the statewide total VHD at 35 mph for 20092 and 2010, as
well as the absolute and percent year-over-year changes, by district. Statewide total
VHD at 35 mph grew by 16.8 million VHD to total 95.7 million VHD in 2010, an
increase of 21 percent from 2009.

Table 2-4
VEHICLE HOURS OF DELAY (VHD) AT 35 MILES PER HOUR (MPH), STATEWIDE TOTAL,
PERCENT OF STATEWIDE TOTAL, AND ABSOLUTE AND PERCENT CHANGE, BY DISTRICT,
2009-2010
2009 2010 Change 2009-2010
VHD % of VHD % of
District at 35 mph Total at 35 mph Total Absolute %
3 3,227,278 4.1 2,990,158 3.1 (237,120) -7.3
4 16,910,562 21.4 19,883,167 20.8 2,972,605 17.6
6 719,913 0.9 439,009 0.5 (280,904) -39.0
7 39,441,826 50.0 49,209,529 514 9,767,702 24.8
8 4,547,384 5.8 5,469,601 5.7 922,217 20.3
10 662,029 0.8 811,100 0.8 149,071 225
11 3,613,140 4.6 4,585,513 4.8 972,373 26.9
12 9,735,627 12.3 12,305,973 12.9 2,570,346 26.4
Total 78,857,759 100.0 95,694,049 100.0 16,836,290 21.4

2 Note that the 2009 statewide total VHD at 35 mph has been updated from what was published in
the MPR 2009. In reviewing and doing additional analysis of 2009 data for the MPR 2010, a few days of
anomalous data were found in District 10. These data were removed, changing the 2009 total for
District 10 and, subsequently, for the State.
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Figure 2—4 presents a longer-term statewide total VHD at 35 mph trend. This
figure demonstrates that, while delay increased in 2010 to 95.7 million VHD, it is still
below the level of delay experienced prior to the economic recession. In 2006, delay
peaked at approximately 106 million VHD at 35 mph.

Figure 2-4
HISTORICAL STATEWIDE TOTAL VEHICLE HOURS OF DELAY AT 35 MILES PER HOUR, BY YEAR,
2005-2010
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With the Los Angeles Area accounting for approximately half of the total
statewide delay, District 7 has a large influence over the statewide trend. Figure 2-5
demonstrates the relative magnitude of delay experienced in each district over the past
Six years.
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Figure 2-5

HISTORICAL STATEWIDE TOTAL VEHICLE HOURS OF DELAY AT 35 MILES PER HOUR, BY YEAR
BY DISTRICT, 2005-2010

Hours (Millions)

60
50
L e District 3
A e=fl==Djstrict 4
40 + N = District 6
i N === District 7
L e=ye=Dijstrict 8
30 [ e=@==Dijstrict 10
District 11

—_——

2005 2006 2007 2008 2009 2010
Year

* M o
/
10
0

Table 2-5 presents the statewide total VHD at 60 mph for 2009° and 2010, as
well as the absolute and percent year-over-year changes, by district. Statewide total
VHD at 60 mph grew by almost 30 million VHD to total 224 million VHD in 2010, an
increase of 15 percent over 2009.

® Note that the 2009 statewide total VHD at 60 mph has been updated from what was published in
the MPR 2009. In reviewing and doing additional analysis of 2009 data for the MPR 2010, a few days of
anomalous data were found in District 10. These data were removed, changing the 2009 total for
District 10 and, subsequently, for the state.
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Table 2-5

VEHICLE HOURS OF DELAY (VHD) AT 60 MILES PER HOUR (MPH), STATEWIDE TOTAL, PERCENT
OF STATEWIDE TOTAL, AND ABSOLUTE AND PERCENT CHANGE, BY DISTRICT, 2009-2010

2009 2010 Change 2009-2010
VHD VHD

District at 60 mph % of Total at 60 mph % of Total Absolute %
3 9,296,136 4.8 9,390,255 4.2 94,120 1.0
4 40,101,939 20.7 45,048,943 20.2 4,947,004 12.3
6 3,636,624 1.8 2,483,382 11 (1,053,242) -29.8
7 90,243,679 46.5 108,162,001 48.4 17,918,322 19.9
8 15,498,566 8.0 16,418,407 7.3 919,841 5.9
10 4,336,335 2.2 4,441,831 2.0 105,495 2.4
11 9,192,776 4.7 11,317,044 51 2,124,269 23.1
12 21,791,847 11.2 26,294,903 11.8 4,503,056 20.7
Total 193,997,902 100.0 223,556,766 100.0 29,558,864 15.2

Figure 2—6 presents a longer-term statewide total VHD at 60 mph trend. This
trend is similar to the one for severe congestion (VHD at 35 mph), with delay levels yet
to return to what they were pre-recession.
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Figure 2-6
HISTORICAL STATEWIDE TOTAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, BY YEAR,
2005-2010
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Figure 2—7 shows the longer-term delay trend at the 60 mph threshold by district.

Figure 2-7

HISTORICAL STATEWIDE TOTAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, BY YEAR
BY DISTRICT, 2005-2010
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Tables 2-4 and 2-5, as well as the Figures 2-5 and 2—7, demonstrate that there
has been little change in terms of the relative share of delay between districts over time,
particularly between 2009 and 2010. As previously stated, District 7 (Los Angeles Area)
contributes approximately half of the total statewide delay. District 4 (San Francisco Bay
Area) accounts for roughly 20 percent of statewide delay, followed by
District 12 (Orange County) with 12 — 13 percent. The districts with relatively small
amounts of delay have relatively larger shares of statewide delay at 60 mph than they do
at 35 mph. This finding demonstrates that the large urban areas of Los Angeles-Orange
County and the San Francisco Bay Area not only have a large amount of overall delay,
but also that their delay is more likely to be severe in nature (below 35 mph). While a
few districts did see their VHD decrease in 2010, their relatively small shares of
statewide delay meant that they had little influence in the statewide trend.

Figures 2—-8 and 2-9 display the monthly VHD values that comprise the 2009 and
2010 annual VHD totals shown in the previous tables. Figure 2—-8 shows the pattern in
delay at the 35 mph threshold, and Figure 2—-9 shows the pattern at the 60 mph threshold.
These patterns are relatively similar to the ones seen in the monthly VMT figures in the
previous section. Appendix A includes the data supporting Figures 2—8 and 2-9.

Figure 2-8 Figure 2-9
STATEWIDE TOTAL VEHICLE HOURS OF STATEWIDE TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
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Beyond total delay, the MPR 2010 also presents average daily VHD. Because
Caltrans collected speed data manually until a few years ago, Caltrans has a history of
reporting delay as a daily average because that was the metric that could be most readily
calculated. Data was not often available for each month, so it was difficult to produce
figures similar to the ones shown above, nor was it possible to produce a true annual
delay total, as the amount of delay on weekends was not typically measured. However,
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average daily delay is still a desirable metric to calculate, as the amount of delay is often
more relatable in terms of one day’s worth of delay as opposed to one year’s worth. The
average daily VHD present here is the average of all non-holiday weekdays throughout
the year. Weekends and federal holidays are excluded from the computation. This
method of calculation keeps the values relatively similar to the old daily VHD
calculations, which were also derived exclusively from weekday data.*

Table 2-6 presents the statewide average non-holiday weekday VHD at the
35 mph threshold for both 2009 and 2010, by district. The absolute and percent year-
over-year changes are also shown. The average weekday delay experienced in 2010 was
almost 332,000 VHD, up from 273,000 in 2009.

Table 2-6

VEHICLE HOURS OF DELAY (VHD) AT 35 MILES PER HOUR (MPH), STATEWIDE NON-HOLIDAY
WEEKDAY AVERAGE, PERCENT OF STATEWIDE AVERAGE, AND ABSOLUTE AND PERCENT
CHANGE, BY DISTRICT, 2009-2010

2009 2010 Change 2009-2010
Average Non- Average Non-
Holiday Weekday % of Holiday Weekday % of
District VHD at 35 mph Total VHD at 35 mph Total Absolute %
3 10,535 3.9 9,605 2.9 (929) -8.8
4 58,472 214 67,771 20.4 9,298 15.9
6 2,564 0.9 1,548 0.5 (1,016) -39.6
7 137,105 50.2 171,320 51.7 34,215 25.0
8 15,625 5.7 18,576 5.6 2,950 18.9
10 2,381 0.9 2,996 0.9 615 25.8
11 13,112 4.8 17,026 51 3,915 29.9
12 33,514 12.3 42,738 12.9 9,224 27.5
SAtsteer‘;"éie 273,308 100.0 331,580 100.0 58,272 21.0

* It is difficult to make a direct comparison between these average delay VHD numbers and the
ones presented in the HICOMP Annual Data Compilation. Data collection was often restricted to
Tuesdays — Thursdays under the HICOMP methodology, and traffic volumes were estimated in the old
methodology (the MPR uses observed volumes from the automated detectors).
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Table 2-7 presents the statewide average non-holiday weekday VHD at the
60 mph threshold for both 2009 and 2010, by district. The absolute and percent year-
over-year changes are also shown. The average weekday delay experienced in 2010 was
just over 770,000 VHD, up from 673,000 in 2009. The year-over-year percentage
changes in average weekday VHD are very similar to the year-over-year changes in total
VHD.

Table 2-7
VEHICLE HOURS OF DELAY (VHD) AT 60 MILES PER HOUR (MPH), STATEWIDE NON-HOLIDAY
WEEKDAY AVERAGE, PERCENT OF STATEWIDE AVERAGE, AND ABSOLUTE AND PERCENT
CHANGE, BY DISTRICT, 2009-2010
2009 2010 Change 2009-2010
Average Non- Average Non-
Holiday Weekday % of Holiday Weekday % of

District VHD at 60 mph Total VHD at 60 mph Total Absolute %
3 30,360 45 29,875 3.9 (485) -1.6
4 140,238 20.8 155,342 20.2 15,104 10.8
6 11,602 1.7 8,175 1.1 (3,427) -29.5
7 314,494 46.7 373,312 48.5 58,818 18.7
8 52,084 7.7 54,566 7.1 2,483 4.8
10 15,790 2.3 16,227 2.1 436 2.8
11 32,911 4.9 41,121 5.3 8,210 24.9
12 75,242 11.2 91,438 11.9 16,196 21.5
Statewide 672,720 100.0 770,056 100.0 97,336 145

Average
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Figures 2-10 and 2-11 show the average weekday VHD values by month. As
with VMT and total VHD, the 2010 values are consistently higher than the 2009 values,
and the two annual trend lines are almost parallel. Appendix A includes the data
supporting these figures.

Figure 2-10 Figure 2-11
STATEWIDE AVERAGE NON-HOLIDAY STATEWIDE AVERAGE NON-HOLIDAY
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With the continuous monitoring of automated detectors, delay can also be
analyzed by day of week. Table 2—8 presents average daily VHD values for each day of
week for 2009 and 2010 at the 60 mph threshold. On average, delay grows in a relatively
steady rate from Monday through Friday. The amount of delay experienced on weekends
is much less. The largest absolute growth in delay between 2009 and 2010 was
experienced on Thursdays, but the largest percent increase in delay was on
Sundays/holidays. Note that the average daily delay presented at the bottom of Table 2—-8
includes weekends and holidays, differentiating it from the average, non-holiday
weekday delay presented earlier in this section.
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Table 2-8

VEHICLE HOURS OF DELAY (VHD) AT 60 MILES PER HOUR (MPH), STATEWIDE DAILY AVERAGE,
PERCENT OF TOTAL, AND ABSOLUTE AND PERCENT CHANGE, BY DAY OF WEEK, 2009-2010

2009 2010 Change 2009-2010
Average Daily % of Average Daily
Day VHD at 60 mph Total VHD at 60 mph % of Total | Absolute %

Monday 600,852 15.8 695,432 15.8 94,580 15.7
Tuesday 608,844 16.0 721,528 16.4 112,684 18.5
Wednesday 671,191 17.6 754,597 17.2 83,406 12.4
Thursday 678,339 17.8 793,766 18.1 115,427 17.0
Friday 802,533 21.1 881,544 20.1 79,011 9.8
Saturday 269,827 7.1 324,325 7.4 54,498 20.2
Sunday/Holiday 179,262 4.7 225,047 5.1 45,785 25.5
Statewide Daily 531,501 100.0 612,484 100.0 80,083 15.2
Average

Figure 2-12 presents the day of week delay values in graphic form.

Figure 2-12

STATEWIDE AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The MPR 2010 includes a new type of congestion analysis that looks at the delay
pattern by hour of day. Figure 2—13 shows the average hourly VHD at 60 mph for
weekdays, Saturdays, and Sundays/holidays. This figure clearly depicts the AM and
PM Peak periods, when increased demand results in congested conditions. Note that
each hour represents the starting point of data collection. In other words, the VHD
reported at 6 AM represents the delay experienced from 6 AM until 6:59 AM. In 2010,
the statewide PM Peak hour was the hour starting at 5 PM, when average congestion was
108,000 VHD. The AM Peak hour began at 8 AM, with an average of 73,000 VHD. The
weekends and holidays did not experience peaking in 2010, but rather had relatively
consistent levels of delay from late morning until early evening. Appendix A includes
the data supporting Figure 2-13.

Figure 2-13

STATEWIDE AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010
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Finally, beyond the Caltrans district boundaries, delay is analyzed by county.
Figure 2-14 again demonstrates how much delay is experienced in Los Angeles County.
After Los Angeles County, the counties with the most delay are Orange, Alameda, and
San Diego.
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Figure 2-14

STATEWIDE TOTAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, BY COUNTY, 2009-2010
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SECTION 2.3. DISBENEFITS OF CONGESTION

The disbenefits, or costs, of congestion in 2010 are presented in three categories:
(1) extra fuel burned, (2) the cost of lost time (opportunity cost in terms of wages and
salaries), and (3) extra vehicle emissions of carbon dioxide (CO,). These values are
calculated for delay at both speed benchmarks: 35 mph (representing severe congestion)
and 60 mph (representing total congestion). Note that the costs are the two speed
thresholds should not be added together — the costs of delay at 35 mph are essentially a
subset of the costs of delay at 60 mph. Appendix C includes details about the
calculations and source materials used to determine the disbenefits of congestion
presented here.

Overall, the total statewide cost of delay in terms of lost time at the 35 mph
threshold was $1.4 billion in 2010. The total cost of delay in terms of lost time at the
60 mph threshold was $3.3 billion. In terms of daily costs, these annual values equal
$3.9 million and $9 million, respectively.

There is also a cost associated with the extra fuel consumed because of delay.
These annual costs totaled $610 million for delay at 35 mph and $1.4 billion for delay at
60 mph in 2010.

Finally, vehicles emit more CO; because of congestion, contributing to climate
change. The extra amount of CO, emitted in 2010 is estimated at 1.5 million metric tons
due to delay at 35 mph and 3.4 million metric tons due to delay at 60 mph.
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Table 2-9

STATEWIDE DISBENEFITS OF CONGESTION FOR DELAY AT 35 MILES PER HOUR (MPH) AND
DELAY AT 60 MPH, IN TERMS OF EXTRA COST OF FUEL BURNED, COST IN LOST TIME,
AND VEHICLE EMISSIONS OF CARBON DIOXIDE, BY DISTRICT, 2010

Cost in Extra Fuel Burned

CO: Vehicle
Emissions

(Dollars) Cost in Time Lost (Dollars) (Metric Tons)

Delay at Delay at Delay at Delay at Delay at Delay at

District 35 mph 60 mph 35 mph 60 mph 35 mph 60 mph
3 $19,069,703 $59,886,257 $43,955,323 $138,036,749 45,680 143,453
4 126,804,699 287,299,183 292,282,555 662,219,462 303,750 688,202
6 2,799,776 15,837,744 6,453,432 36,505,715 6,707 37,938
7 313,833,279 689,802,080 723,380,076 | 1,589,981,415 751,762 | 1,652,364
8 34,882,326 104,708,226 80,403,135 241,350,583 83,558 250,820
10 5,172,782 28,327,733 11,923,170 65,294,916 12,391 67,857
11 29,244,063 72,174,335 67,407,041 166,360,547 70,052 172,888
12 78,481,220 167,695,481 180,897,803 386,535,074 187,995 401,701
Total | $610,287,841 | $1,425,731,040 | $1,406,702,520 | $3,286,284,460 | 1,461,894 | 3,415,221
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SECTION 2.4. LOST PRODUCTIVITY

The congestion reported in Section 2.2 results in lost productivity. As traffic
volumes increase to fill the capacity of a roadway, speeds decline and throughput drops.
This loss in throughput is the lost productivity of the system. A critical goal of system
management is to maximize transportation productivity and person throughput.

One approach used to present lost productivity is to convert lost vehicle
throughput where speeds drop below 35 mph into “equivalent lost lane miles.” These
lost lane miles (LLM) represent a theoretical level of capacity that would be needed to
achieve maximum throughput during the most congested time periods.

Table 2-10 shows how congestion affects theoretical lane capacity during
different periods of the day. A total of over one thousand lane miles was theoretically
lost during severely congested periods (delay due to speeds below 35 mph) in 2010. This
was an increase in over 200 lane miles from 2009. About half of the system’s
productivity was lost in the PM Peak period from 3 PM to 7 PM.

Table 2-10

EQUIVALENT LOST LANE MILES (LLM) AT 35 MILES PER HOUR (MPH), STATEWIDE
NON-HOLIDAY WEEKDAY AVERAGE, PERCENT OF NON-HOLIDAY WEEKDAY AVERAGE,
AND ABSOLUTE AND PERCENT CHANGE, BY TIME PERIOD, 2009-2010

2009 2010 Change 2009-2010
Total Non-Holiday Total Non-Holiday
Weekday LLM % of Weekday LLM % of
Period at 35 mph Total at 35 mph Total Absolute %
AM Peak
(6 AM t0 10 AM) 227 25.8 310 28.6 84 36.9
Off-Peak Day
(10 AM to 3 PM) 120 13.7 154 14.2 34 28.0
PM Peak
(3 PMto 7 PM) 468 53.2 547 50.5 79 17.0
Off-Peak Night
(7 PM to 6 AM) 65 7.3 72 6.7 8 11.7
Statewide 879 100.0 1,083 100.0 204 23.2
Daily Total
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Figure 2-15 depicts the data shown in Table 2-10 in graphic form.

Figure 2-15

STATEWIDE EQUIVALENT LOST LANE MILES AT 35 MILES PER HOUR,
NON-HOLIDAY WEEKDAY AVERAGE, 2009-2010
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SECTION 2.5. DETECTION HEALTH AND DATA QUALITY

The travel demand and mobility data in this report originate exclusively from
automated detection. There are two main factors to consider regarding detection: the
magnitude of change in the size of the detection system (i.e., by how much the number of
detectors has increased or decreased) over time, and the relative health of the detectors.

It is important to note changes in the number and placement of detectors on the
urban freeway system, as these changes can be a factor in the observed performance
trends. By the end of 2010, the State had 32,191 detectors in place, an increase from
29,638 at the end of 2009. This represents an 8.6 percent increase in detection from the
end of 2009 to the end of 2010. This growth in the number of detectors can explain some
of the growth in VMT and delay between these years because new detectors can measure
VMT and delay in places that were previously unmonitored. Conversely, new detectors
may just be “infill” detectors, placed in between existing detectors, so it is not always the
case that new detectors will necessarily record more VMT or delay. However, it is
advisable to note that the growth trends presented in this report may be slightly inflated
because detectors may have recorded travel and delay in places not recorded in previous
years.
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Deficiencies in detection health and data quality can affect the results contained in
this report. Regular monitoring of detector data quality and effective detector
maintenance are necessary to provide reliable and accurate results. Barriers to good
detector health include construction activities, which often require the deactivation of
detectors, and copper wire theft, a growing problem in recent years. Figure 2-16 shows
the statewide average number of detectors for each month in 2009 and 2010. These
numbers are separated into good, working detectors and bad detectors (for which data are
imputed, or estimated). On average, the percentage of good detectors was 72 percent in
2010.

Figure 2-16
STATEWIDE NUMBER OF GOOD AND BAD DETECTORS, BY MONTH, 2009-2010
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CHAPTER 3

DISTRICT 3: SACRAMENTO AREA

Caltrans District 3 occupies the greater Sacramento area and includes 11 counties:
Butte, Colusa, El Dorado, Glenn, Nevada, Placer, Sacramento, Sierra, Sutter, Yolo, and
Yuba counties. Butte, Colusa, and Glenn counties do not report performance data.
District 3 maintains and operates 3,005 directional miles of highway.

Appendix A includes the data supporting these figures presented in this chapter.

SECTION 3.1. TRAVEL DEMAND

As of January 1, 2010, the 11-county Sacramento area housed 2.69 million
residents, representing 7 percent of the State’s total estimated population in 2010.° Over
27,000 more people lived in the Sacramento area in 2010 than in the prior year.

Employment within the District 3 boundaries reached 1.12 million civilian jobs at
the end of 2010. The unemployment rate in District 3 was 13.1 percent at the end of
2010 compared with 11.6 percent at the end of 2009.°

In 2010, District 3’s automated detectors reported over 8 billion total vehicle
miles of travel (VMT), or an average of 671 million VMT per month on monitored
Sacramento area freeways—a 12.4 percent increase in total VMT from the previous year.
Figure 3—-1 shows the VMT by month for 2009 and 2010. District 3 accounted for
7.2 percent of total statewide VVMT in 2010 compared with 6.9 percent in 2009.”

® State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and
the State, 2001-2010, with 2000 & 2010 Census Counts. Sacramento, California, August 2011.

® State of California, Employment Development Department (EDD), Labor Market Information
Division. <http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=labforce>.

" Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the state, and detectors do not record all
of it.
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Figure 3-1

DISTRICT 3 TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY MONTH, 2009-2010
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SECTION 3.2. TRAFFIC CONGESTION
3.2.1. Total and Average Vehicle Hours of Delay

District 3 reported a total of three million VHD in 2010 measured at 35 mph, and
9.4 million VHD measured at 60 mph. This represents a 7.3 percent decrease over 2009
total VHD at 35 mph, and a one percent increase over the previous year’s total VHD at
60 mph. Figures 3-2 and 3-3 show the totals by month for 2009 and 2010.

The average weekday VHD in 2010 was 9,600 measured at 35 mph and
29,900 measured at 60 mph. Figures 3—-4 and 3-5 show the average VHD totals by
month for 2009 and 2010.

District 3 accounted for 3.1 percent of the total statewide VHD at 35 mph in 2010
compared with 4.1 percent in 2009, and 4.2 percent of the total statewide VHD at 60 mph
in 2010 compared with 4.8 percent in 2009.

Figure 3-2 Figure 3-3
DISTRICT 3 TOTAL VEHICLE HOURS OF DISTRICT 3 TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
2009-2010 2009-2010
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Figure 3-4 Figure 3-5
DISTRICT 3 AVERAGE WEEKDAY VEHICLE DISTRICT 3 AVERAGE WEEKDAY VEHICLE
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3.2.2. Average Vehicle Hours of Delay by Day of Week

Friday was the most congested day in 2010 (averaging 37,000 VHD) as shown in
Figure 3-6, which shows average VHD by day of week. Thursday and Wednesday were
the next most congested days, reporting 30,000 and 29,200 VHD, respectively.
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Figure 3-6

DISTRICT 3 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The largest absolute growth in weekday delay occurred on Tuesday, followed by
Wednesday, compared with one year ago (an increase of almost 700 VHD and 500 VHD,
respectively). Tuesday and Wednesday also showed the largest weekday percentage
increases in congestion compared with last year (two percent each). Average delay on
weekends and holidays increased more than average weekday delay. Average 2010
Saturday VHD increased by nine percent over 2009, and average 2010 Sunday/holiday
VHD increased by 17 percent over 20009.

3.2.3. Average Vehicle Hours of Delay by Hour of Day

Figure 3—7 shows the average VHD by hour for weekdays, Saturdays, and
Sundays/holidays for 2009 and 2010 at the 60 mph threshold. The 2010 weekday
PM Peak hour was at 5 PM, averaging 5,000 VHD for that hour. The average delay
experienced during the weekday PM Peak hour in 2010 was three percent higher than it
was in 2009. The 2010 weekday PM Peak period lasted from approximately 3 PM to
7 PM, approximately the same duration as in 2009.
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Figure 3-7

DISTRICT 3 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010
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The weekday AM Peak hour for the year was 8 AM, averaging just over
2,300 VHD. The weekday AM Peak hour delay in 2010 was three percent higher than it
was in 2009. The weekday AM Peak period started at approximately 6 AM and ended at
9 AM, approximately the same duration as in 2009.

As expected, Saturdays and Sundays/holidays experienced less congestion than
weekdays, without well-defined peak periods. On Saturdays, 1 PM was the peak hour in
2010, averaging 1,500 VHD. The peak hour on Sundays/holidays in 2010 was 3 PM;
VHD at this time (1,700) was 68 percent of average weekday congestion at the same
time. The average Sunday/holiday peak hour delay increased by approximately
20 percent from 2009.

3.2.4. Total Vehicle Hours of Delay by County

Figure 3-8 shows the total annual VHD at the 60 mph threshold by county for
2009 and 2010. Four counties account for nearly 97 percent of all District 3 VHD:
Sacramento County reported 6.13 million VHD at 60 mph in 2010, which was 65 percent
of all District 3 VHD; Yolo County contributed 1.03 million VHD (11 percent of

35



ct- California Department of Transportation
Mobility Performance Report 2010

District 3 VHD); El Dorado County reported 967,000 VHD (10 percent); and Placer
County reported 942,000 VHD (10 percent).

The largest percent increases in delay from 2009 levels were in El Dorado County
(36 percent) and Sacramento County (17 percent). Nevada County showed an
890 percent increase in VHD over 2009, but that increase is due to an increase in
detection and substantial improvement in detector health. The largest decreases in delay
occurred in Placer County (43 percent) and Yuba County (33 percent).

Figure 3-8
DISTRICT 3 TOTAL ANNUAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,

BY COUNTY, 2009-2010
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SECTION 3.3. LOST PRODUCTIVITY

The vehicle hours of delay reported in the previous section result in lost
productivity. As traffic volumes increase to fill the capacity of a roadway, speed declines
and throughput drops. This loss in throughput is the lost productivity of the system.

Figure 3-9

DISTRICT 3 AVERAGE NON-HOLIDAY WEEKDAY EQUIVALENT LOST LANE MILES AT
35 MILES PER HOUR, BY TIME PERIOD, 2009-2010
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To represent lost productivity, lost vehicle throughput—where speeds drop below
35 mph—is converted into “equivalent lost lane miles.” These lost lane miles (LLM)
represent a theoretical level of capacity that, if added to the system, would achieve
maximum productivity.

Figure 3-9 shows how congestion affects theoretical lane capacity during
different time periods for 2010 compared with the previous year. In the 2010 PM Peak
period (3 PM to 7 PM), District 3 lost 28 lane miles, a 28 percent increase in lost lane
miles over 2009.

During 2010, 13 lane miles were lost in the AM Peak period (6 AM to 10 AM),
about 3.5 miles up from the previous year— a 38 percent increase. The off-peak periods
also experienced greater system productivity losses in 2010 than in 2009. However,
these lost productivity results are contrary to the delay trends for District 3. Noticing this
inconsistency, the data were analyzed in more detail and unusual lost productivity results
were found for EI Dorado County, where detectors are located near Lake Tahoe. The
growth observed in LLM from 2009 to 2010 in District 3 is suspected to be overstated
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due to the data reported from these detectors. Caltrans is working to exclude them from
future delay and lost productivity analysis.

SECTION 3.4. DETECTOR HEALTH AND DATA QUALITY

As mentioned previously, travel demand and mobility data in this report were
derived from automated detection. Each detector is analyzed by PeMS to determine if it
is functioning properly. District 3’s overall detector health affects the quality of the data
reported in the MPR.

Figure 3-10

DISTRICT 3 DETECTOR HEALTH BY DAY, 2009-2010
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Figure 3-10 shows the total number of detectors in District 3 for each day
between January 2009 and the end of December 2010. The detectors are separated into
two categories: “good” working detectors, shown in green, and “bad” detectors, shown in
grey. A bad detector is one that does not provide readable or useable data to PeMS, and
its data are replaced with imputed, or estimated, data.

By the end of December 2010, District 3 had 2,277 detectors in place compared
with 2,106 at the end of 2009, an 8.1 percent increase in detectors. During 2010, the
percentage of good detectors averaged 75 percent with no days reporting less than
50 percent working detectors. Detector health was slightly better in 2009, which
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averaged 77 percent working detectors. However, three days had less than 50 percent
working detection in 2009.

SECTION 3.5. CONGESTED FREEWAYS AND
TOP BOTTLENECK LOCATIONS

This section describes the specific locations on District 3’s freeway network that
experienced the most delay in 2010. First, District 3’s most congested freeways,
including both directions of travel, are listed in order of total VHD in 2010. Then,
District 3’s worst bottlenecks — locations that have frequent recurrent delay due to
volume exceeding capacity — are listed.

3.5.1. Congested Freeways

Table 3-1 shows District 3’s “Top Ten” most congested freeways, as measured
by VHD at the 60 mph threshold, for 2009 and 2010. These freeways accounted for
nearly 92 percent of all congestion in District 3 in 2010.% State Route 99 (SR-99) in
Sacramento County was the most congested freeway in 2010, followed by United States
Route 50 (US-50) and Interstate 5 (I-5).

® Note that SR-51 in Sacramento is not signed as SR-51. It is commonly known as Business 80
or Capital City Freeway.
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Table 3-1

DISTRICT 3 TOP CONGESTED FREEWAYS, 2009-2010

Annual Vehicle Hours of Difference
Delay at 60 mph (2009-2010) Rank
Route County 2009 2010 Absolute % 2009 2010
99 Sacramento 1,540,510 2,012,401 471,891 31 1 1
50 Sacramento 1,095,879 1,198,593 102,714 9 4 2
5 Sacramento 1,004,952 1,060,060 55,108 5 5 3
50 El Dorado 709,703 966,972 257,269 36 8 4
80 Sacramento 737,905 954,786 216,881 29 7 5
51 Sacramento 855,143 898,803 43,660 5 6 6
80 Yolo 1,225,052 649,350 (575,702) —47 2 7
80 Placer 1,159,355 527,435 (631,920) -55 3 8
65 Placer 424,843 276,342 (148,501) -35 9 9
5 Yolo 115,144 214,344 99,200 86 11 10

Freeway congestion can vary annually and quarterly based on travel patterns,

construction activity, and other variables, so the Top Ten can change from one year to the
next. Caltrans is increasing the amount of detection on the region’s freeways. As more
detection is deployed, additional freeways that currently do not have extensive
monitoring may report higher levels of congestion in the future.
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3.5.2. Top Bottleneck Locations

Table 3-2 lists the AM Peak period most congested bottleneck locations for the
year; Table 3-3 shows the PM Peak period “Top Ten” most congested bottleneck
locations. These locations were identified by an analysis of the data returned in a query
of the PeMS Top Bottlenecks report.® The data for all congested segments and
bottlenecks that met certain performance criteria were digitized to create the AM and PM
Bottleneck Maps shown in Figures 3-11 and 3-12. Although many freeway locations in
District 3 experience recurrent delay in the AM Peak period, only two bottleneck
locations met the criteria for this report and are listed below.

These bottlenecks can change from quarter to quarter, and may be indicative of
temporary bottlenecks (e.g., short-term construction activities or special events) rather
than major geometric constraints that require operational strategies or capital expansion.
Operational investigations are required to determine with certainty the improvements
needed at the bottleneck locations identified in this report.

Table 3-2

DISTRICT 3 TOP BOTTLENECKS, AM PEAK PERIOD

Average
Daily
Vehicle Average % of
Absolute Approximate Hours of Duration Days
Rank County City Route Dir Postmile Location Delay (Hours) Active
1 Sacramento Sacramento 99 N 297.7 12th Ave 152 1.05 75
2 Sacramento Sacramento 51 S 7.6 Auburn Blvd 135 1.05 76

° PeMS analyzes longer time ranges for the bottleneck analysis than for the lost productivity
analysis. The AM Peak period for the bottleneck analysis is from 5 AM to 10 AM and the PM Peak period
is from 3 PM to 8 PM (versus 6 AM to 10 AM and 3 PM to 7 PM).
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Table 3-3

DISTRICT 3 TOP BOTTLENECKS, PM PEAK PERIOD

Average
Daily
Vehicle Average % of
Absolute Approximate Hours Duration Days
Rank County City Route Dir Postmile Location of Delay (Hours) Active
1 Sacramento Sacramento 80 E 88.9 Northgate Blvd 608 2.48 81
2 Sacramento Sacramento 99 S 292.8 Tangerine Ave 594 5.67 95
3 Sacramento Sacramento 51 N 5.1 Glenrose Ave 420 1.45 88
4 Sacramento Sacramento 51 N 2.0 North of A St 278 1.43 90
5 Sacramento Sacramento 51 S 3.3 EB Exposition Blvd 244 1.62 81
6 Sacramento Sacramento 50 w 4.5 15th St 212 0.67 60
7 Sacramento Sacramento 99 S 294.7 Turnbridge Dr 200 0.83 63
8 Yolo W. Sacramento 80 E 77.9 West of Webster UC 193 0.46 28
9 Sacramento Sacramento 5 S 517.1 Vallejo Way 143 1.16 84
10 Yolo W. Sacramento 80 E 76.7 East of CR 105d 131 0.31 29

Figure 3-11 displays the AM Peak period bottlenecks on a map, using a red arrow
to indicate the location and direction of the bottleneck. A red line extends behind the
arrow to indicate the average length of congestion. Figure 3—12 displays the PM Peak
period bottlenecks.
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Figure 3-11

DISTRICT 3 BOTTLENECKS AND CONGESTED SEGMENTS, AM PEAK PERIOD
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Figure 3-12

DISTRICT 3 BOTTLENECKS AND CONGESTED SEGMENTS, PM PEAK PERIOD

PLACER

; SUJ\TER

Bottleneck Rank

-4  Bottleneck Location and Direction

Congestion

Route
i-_-_j County Boundary
Urban Area

Wiles

~N

6
.-r"
e N
i
ELDORADO
1 J“,_n,h"‘ﬁh“‘"‘nﬁ___
| ANMADOR
-\_.Nz“”"f
ﬁw Bottlenecks and Congestion
Mobilty P erbrmance Repor District 3, PM Peak (3 PM to 8 PM)

44



ct- California Department of Transportation

Mobility Performance Report 2010

CHAPTER 4

DISTRICT 4: SAN FRANCISCO BAY AREA

Caltrans District 4 occupies the greater San Francisco Bay Area and includes
nine counties: Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa
Clara, Solano, and Sonoma. District 4 maintains and operates 2,872 directional miles of
highway.

Appendix A includes the data supporting these figures presented in this chapter.

SECTION 4.1. TRAVEL DEMAND

As of January 1, 2010, the nine-county San Francisco Bay Area housed
7.15 million residents, representing 19 percent of the State’s total estimated population in
2010.%° Nearly 56,000 more people lived in the San Francisco Bay Area in 2010 than in
the prior year.

Employment within the District 4 boundaries reached 3.27 million civilian jobs at
the end of 2010. The unemployment rate in District 4 was 10.6 percent at the end of
2010 compared with 9.9 percent at the end of 2009.™

In 2010, District 4’s automated detectors reported 26 billion total vehicle miles of
travel (VMT), or an average of 2.17 billion VMT per month on monitored San Francisco
Bay Area freeways—a 15.4 percent increase in total VMT from the previous year. This
increase was largely due to an increase of detection the region. Figure 4-1 shows the
VMT by month for 2009 and 2010. District 4 accounted for 23.3 percent of total
statewide VMT in 2010 compared with 21.7 percent in 2009.*

19 State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and
the State, 2001-2010, with 2000 & 2010 Census Counts. Sacramento, California, August 2011.

! State of California, Employment Development Department (EDD), Labor Market Information
Division. <http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=labforce>.

12 Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the state, and detectors do not record all
of it.
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Figure 4-1

DISTRICT 4 TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY MONTH, 2009-2010
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SECTION 4.2. TRAFFIC CONGESTION

4.2.1. Total and Average Vehicle Hours of Delay

District 4 reported a total of 20 million VHD in 2010, measured at 35 mph, and
45 million VHD in 2010 measured at 60 mph. This represents an 18 percent increase
over the previous year’s total VHD at 35 mph and a 12 percent increase over 2009 total
VHD at 60 mph. Figures 4-2 and 4-3 show the totals by month for 2009 and 2010.

The average weekday VHD in 2010 was 67,800 measured at 35 mph and
155,300 measured at 60 mph. Figures 4-4 and 4-5 show the average VHD totals by
month for 2009 and 2010.

District 4 accounted for 20.8 percent of total statewide VHD at 35 mph in 2010
compared with 21.4 percent in 2009, and 20.2 percent of total statewide VHD at 60 mph
in 2010 compared with 20.7 percent in 2009.

Figure 4-2 Figure 4-3
DISTRICT 4 TOTAL VEHICLE HOURS OF DISTRICT 4 TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
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Figure 4-4 Figure 4-5
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4.2.2. Average Vehicle Hours of Delay by Day of Week

Thursday was the most congested day in 2010 (averaging 170,000 VHD) as
shown in Figure 4-6, which shows average VHD by day of week. This was a change
from 2009 where Friday was the most congested day. Friday and Wednesday were the
next most congested days, reporting 168,000 and 160,600 VHD, respectively.
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Figure 4-6

DISTRICT 4 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The largest absolute growth in weekday delay occurred on Thursday, followed by
Wednesday, compared with one year ago (an increase of 24,400 VHD and 23,000 VHD,
respectively). Wednesday and Thursday also showed the largest weekday percentage
increases in congestion compared with last year (17 percent each). Average VHD on
weekends and holidays increased more than average weekday VHD. Average 2010
Saturday VHD increased by 30 percent over 2009 and average 2010 Sundays/holidays
increased by 22 percent over 2009.

4.2.3. Average Vehicle Hours of Delay by Hour of Day

Figure 4-7 shows the average VHD by hour for weekdays, Saturdays, and
Sundays/holidays for 2009 and 2010 at the 60 mph threshold. The 2010 weekday
PM Peak hour was at 5 PM, averaging 23,200 VHD for that hour. The weekday
PM Peak hour in 2010 had about the same magnitude of delay as in 2009. Weekday
PM Peak period lasted from approximately 3 PM to 7 PM, approximately the same
duration as in 2009.
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Figure 4-7

DISTRICT 4 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010
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The weekday AM Peak hour for the year was 8 AM, averaging just over
17,700 VHD. The weekday AM Peak hour delay in 2010 was 11 percent higher than it
was in 2009. The weekday AM Peak period started at approximately 6 AM and ended at
10 AM, approximately the same duration as in 2009.

As expected, Saturdays and Sundays/holidays showed less congestion than
weekdays and did not have well-defined peak periods. The peak hour on Saturdays in
2010 was 1 PM; VHD at this time (6,300) was about the same as average weekday

congestion at the same time. The Saturday peak hour delay increased by approximately
22 percent over 2009's Saturday peak at 5 PM.

4.2.4. Total Vehicle Hours of Delay by County

Figure 4-8 shows the total annual VHD at the 60 mph threshold by county for
2009 and 2010. Four counties account for nearly 79 percent of all District 4 VHD:
Alameda County reported 14.89 million VHD at 60 mph in 2010, which was 33 percent
of all District 4 VHD; Santa Clara County contributed 8.88 million VHD (20 percent of
District 4 VHD); Contra Costa County reported 6.45 million VHD (14 percent); and San
Mateo County reported 5.29 million VHD (12 percent).
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The largest percent increases in delay from 2009 levels were in San Mateo
County (41 percent) and Contra Costa County (22 percent). Napa County showed a
115 percent increase in VHD over 2009 but that increase is solely due to an increase in
detection and substantial improvement in detector health. The only decrease in delay
occurred in San Francisco County (17 percent).

Figure 4-8

DISTRICT 4 TOTAL ANNUAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY COUNTY, 2009-2010
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SECTION 4.3. LOST PRODUCTIVITY

The vehicle hours of delay reported in the previous section result in lost
productivity. As traffic volumes increase to fill the capacity of a roadway, speed declines
and throughput drops. This loss in throughput is the lost productivity of the system.
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Figure 4-9
DISTRICT 4 AVERAGE NON-HOLIDAY WEEKDAY EQUIVALENT LOST LANE MILES AT
35 MILES PER HOUR, BY TIME PERIOD, 2009-2010
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To represent lost productivity, lost vehicle throughput—where speeds drop below
35 mph—is converted into “equivalent lost lane miles.” These lost lane miles (LLM)
represent a theoretical level of capacity that, if added to the system, would achieve
maximum productivity.

Figure 4-9 shows how congestion affects theoretical lane capacity during
different time periods for 2010 compared to 2009. In the 2010 PM Peak period (3 PM to
7 PM), District 4 lost 112 lane miles, a 22 percent increase in lost lane miles over 20009.
During 2010, 62 lane miles were lost in the AM Peak period (6 AM to 10 AM), about
20 miles up from the previous year— a 48 percent increase. The Off-Peak Night period
was the only period that saw improved system productivity from 2009 to 2010.

SECTION 4.4. DETECTOR HEALTH AND DATA QUALITY

As mentioned previously, travel demand and mobility data in this report were
derived from automated detection. Each detector is analyzed by PeMS to determine if it
is functioning properly. District 4’s overall detector health affects the quality of the data
reported in the MPR.
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Figure 4-10

DISTRICT 4 DETECTOR HEALTH BY DAY, 2009-2010
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Figure 4-10 shows the total number of detectors in District 4 for each day
between January 2009 and the end of December 2010. The detectors are separated into
two categories: “good” working detectors, shown in green, and “bad” detectors, shown in
grey. A bad detector is one that does not provide readable or useable data to PeMS, and
its data are replaced with imputed, or estimated, data.

By the end of December 2010, District 4 had 6,583 detectors in place compared
with 5,777 at the end of 2009, a 14 percent increase in detectors. During 2010, the
percentage of good detectors averaged 62 percent with 32 days reporting less than
50 percent working detectors. Detector health was better in 2009, which averaged
69 percent working detectors with 20 days reporting less than 50 percent working
detection. District 4 deployed a relatively large number of new detectors in late 2009 and
early 2010, as seen in Figure 4-10. District 4 adjusted some of its 2009 delay data in an
attempt to accurately report delay trends between 2009 and 2010.

SECTION 4.5. CONGESTED FREEWAYS AND
TOP BOTTLENECK LOCATIONS

This section describes the specific locations on District 4’s freeway network that
experienced the most delay in 2010. First, District 4’s most congested freeways,
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including both directions of travel, are listed in order of total VHD in 2010. Then,
District 4’s worst bottlenecks — locations that have frequent recurrent delay due to
volume exceeding capacity — are listed.

4.5.1. Congested Freeways

Table 4-1 shows District 4’s “Top Ten” most congested freeways by county as
measured by VHD at the 60 mph threshold, for 2009 and 2010. These freeways
accounted for nearly 62 percent of all congestion in District 4 in 2010. 1-580 in Alameda
County was the most congested freeway in 2010, followed by 1-880 in Alameda County
and US-101 in Santa Clara.

Table 4-1
DISTRICT 4 TOP CONGESTED FREEWAYS, 2009-2010
Annual Vehicle Hours of Difference
Delay at 60 mph (2009-2010) Rank
Route County 2009 2010 Absolute % 2009 2010

580 Alameda 3,076,373 5,045,324 | 1,968,951 64 2 1
880 Alameda 3,734,620 4,593,299 858,679 23 1 2
101 Santa Clara 2,801,508 3,516,437 714,929 26 3 3
101 San Mateo 1,507,694 3,132,949 | 1,625,255 108 5 4
80 Alameda 2,297,369 2,628,545 331,176 14 4 5
80 Solano 1,390,359 2,494,442 | 1,104,083 79 8 6
4 Contra Costa 1,214,207 1,801,767 587,560 48 9 7
680 Contra Costa 1,187,470 1,663,895 476,425 40 10 8
80 Contra Costa 1,088,365 1,509,479 421,114 39 11 9
101 Sonoma 485,122 1,440,942 955,820 197 20 10

Freeway congestion can vary annually and quarterly based on travel patterns,
construction activity, and other variables, so the Top Ten can change from one year to the
next. Caltrans is increasing the amount of detection on the region’s freeways. As more
detection is deployed, additional freeways that currently do not have extensive
monitoring may report higher levels of congestion in the future.
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4.5.2. Top Bottleneck Locations

Table 4-2 lists the AM Peak period “Top Ten” most congested bottleneck
locations for the year; Table 4-3 shows the PM Peak period “Top Ten” as identified by
an analysis of the data returned in a query of the PeMS Top Bottlenecks report.* The
data for all congested segments and bottlenecks that met certain performance criteria
were digitized to create the AM and PM Bottleneck Maps shown in Figures 4-11 and
4-12.

These bottlenecks can change from quarter to quarter, and may be indicative of
temporary bottlenecks (e.g., short-term construction activities or special events) rather
than major geometric constraints that require operational strategies or capital expansion.
Operational investigations are required to determine with certainty the improvements
needed at the bottleneck locations identified in this report.

Table 4-2

DISTRICT 4 TOP BOTTLENECKS, AM PEAK PERIOD

Average
Daily
Vehicle Average % of
Absolute Approximate Hours of Duration Days
Rank County City Route Dir Postmile Location Delay (Hours) Active

1 Alameda Berkeley 80 w 11.95 Gilman St 635 1.88 89
2 Contra Costa Antioch 4 w 26.26 L St 565 3.88 98
3 Santa Clara San Jose 237 W 8.08 Zanker Rd 441 1.91 94
4 Contra Costa Orinda 24 W 6.16 Camino Pablo 386 1.49 91
5 Alameda Fremont 880 S 21.65 Alvarado Blvd 339 1.58 85
6 Alameda Oakland 880 N 39.33 23rd Ave 332 1.57 91
7 Alameda Hayward 880 N 26.03 Tennyson Rd 326 1.34 84
8 Alameda Hayward 880 S 27.71 Winton St 310 2.43 96
9 Alameda Livermore 580 W 28.75 Livermore Ave 292 1.43 77
10 Santa Clara Los Gatos 85 N 11.34 Winchester Blvd 289 1.15 57

13 peMS analyzes longer time ranges for the bottleneck analysis than for the lost productivity
analysis. The AM Peak period for the bottleneck analysis is from 5 AM to 10 AM and the PM Peak period
is from 3 PM to 8 PM (versus 6 AM to 10 AM and 3 PM to 7 PM).
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Table 4-3

DISTRICT 4 TOP BOTTLENECK, PM PEAK PERIOD

Average
Daily
Vehicle Average % of
Absolute Approximate Hours of | Duration Days
Rank County City Route | Dir Postmile Location Delay (Hours) Active
1 Alameda Oakland 24 E 3.90 Old Tunnel Rd 1,321 2.70 87
2 Alameda Hayward 880 N 26.03 Tennyson Rd 1,299 3.08 97
3 Contra Costa Orinda 24 W 5.46 Wilder Rd 1,046 3.26 98
4 Alameda Livermore 580 E 32.57 El Charro Rd 1,008 1.62 35
5 Contra Costa Antioch 4 E 25.96 Somersville Rd 986 2.99 97
6 Alameda Livermore 580 E 33.23 El Charro Rd 925 2.23 86
7 San Francisco San Francisco 101 N 432.09 Mariposa St 774 2.16 65
8 Alameda Berkeley 80 E 11.45 University Ave 672 2.79 86
9 Santa Clara San Jose 101 S 390.26 De La Cruz Blvd 645 3.20 96
10 Contra Costa Pinole 80 E 21.92 Pinole Valley Rd 615 2.33 96

Figure 4-11 displays the AM Peak period bottlenecks on a map, using a red arrow
to indicate the location and direction of the bottleneck. A red line extends behind the
arrow to indicate the average length of congestion. Figure 4-12 displays the PM Peak
period bottlenecks.
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Figure 4-11

DISTRICT 4 BOTTLENECKS AND CONGESTED SEGMENTS, AM PEAK PERIOD
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Figure 4-12

DISTRICT 4 BOTTLENECKS AND CONGESTED SEGMENTS, PM PEAK PERIOD
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CHAPTER 5

DISTRICT 6: CENTRAL VALLEY

Caltrans District 6 covers the greater Central Valley area and includes
five counties: Fresno, Kern, Kings, Madera and Tulare counties. Kings County does not
report performance data. District 6 maintains and operates 4,073 directional lane miles of
highway.

Appendix A includes the data supporting these figures presented in this chapter.

SECTION5.1. TRAVEL DEMAND

As of January 1, 2010, the five counties in the Central Valley housed 2.52 million
residents, representing 7 percent of the State’s total estimated population in 2010.** Over
35,000 more people lived in the Central Valley area in 2010 than in the prior year.

Employment within the District 6 boundaries reached 956,000 civilian jobs at the
end of 2010. The unemployment rate in District 6 was 16.4 percent at the end of 2010
compared to 14.7 percent at the end of 2009.%°

In 2010, District 6’s automated detectors reported approximately 2.3 billion total
vehicle miles of travel (VMT), or an average 189 million VMT per month on monitored
freeways in the Central Valley—a 38 percent increase in total VMT from the previous
year. By 2009, District 6 has installed enough automated detection to have coverage in
the urban areas of Fresno and Bakersfield. Its number of detectors has continued to grow
in 2010, to expand coverage and fill in gaps. This expansion in detection coverage is one
reason for the growth in measured VMT. District 6 accounted for 2 percent of the total
statewide VMT in 2010 compared to 1.6 percent in 2009.%

1 State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and
the State, 2001-2010, with 2000 & 2010 Census Counts. Sacramento, California, August 2011.

15 State of California, Employment Development Department (EDD), Labor Market Information
Division. <http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=labforce>.

18 Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the state, and detectors do not record all
of it.
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Figure 5-1

DISTRICT 6 TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY MONTH, 2009-2010
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SECTION 5.2. TRAFFIC CONGESTION
5.2.1. Total and Average Vehicle Hours of Delay

District 6 reported a total of 439,000 VHD in 2010, measured at 35 mph, and
2.5 million VHD in 2010 measured at 60 mph. This represents a 39 percent decrease
over the previous year’s total VHD at 35 mph and a 30 percent decrease over 2009 total
VHD at 60 mph. The large percent change in congestion recorded between years
2009 and 2010 was most likely caused by detector problems. District 6 started to deploy
detection in late spring 2009 and aggressively increased its detection coverage in 2010.
District 6 found some detectors did not function properly during the initial installation in
2009. These detectors were reconfigured and recalibrated in 2010. District 6 also
constructed a capacity improvement project on northbound SR-41 at Herndon Avenue in
the City of Fresno. Field observation indicates that congestion has decreased slightly at
this location since completion of the first phase of the project in spring 2010. This
project may have contributed to a slight decrease in congestion on northbound SR-41 in
year 2010. Figures 5-2 and 5-3 show the VHD totals by month for 2009 and 2010.

Figure 5-2 Figure 5-3
DISTRICT 6 TOTAL VEHICLE HOURS OF DISTRICT 6 TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
2009-2010 2009-2010
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The average weekday VHD in 2010 was 1,500 measured at 35 mph and
8,200 measured at 60 mph. Figures 5-4 and 5-5 show the average VHD totals by month
for 2009 and 2010.

District 6 accounted for 0.5 percent of total statewide VHD at 35 mph in 2010
compared to 0.9 percent in 2009, and 1.1 percent of total statewide VHD at 60 mph in
2010 compared to 1.8 percent in 2009. Data collected and calculated in 2009 was not as
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reliable as data recorded in year 2010 due to the issues with some detectors, as mentioned

earlier.

DISTRICT 6 AVERAGE WEEKDAY VEHICLE
HOURS OF DELAY AT 35 MILES PER HOUR,
BY MONTH, 2009-2010
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Figure 5-4

Figure 5-5
DISTRICT 6 AVERAGE WEEKDAY VEHICLE

HOURS OF DELAY AT 60 MILES PER HOUR,
BY MONTH, 2009-2010

Hours (000)

2009

el

2010

Y

0

20
+=—={2009 === 2010 / \\

16

12 \ /\

[
\

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

5.2.2. Average Vehicle Hours of Delay by Day of Week

The data reveal that Friday was the most congested day in 2010 (averaging
8,400 VHD) as shown in Figure 5-6. Thursday and Monday were the next most
congested days, reporting 8,300 VHD and 8,200 VHD, respectively.
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Figure 5-6

DISTRICT 6 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The largest drop in weekday delay occurred on Thursday, followed by Friday, as
compared to one year ago (a decrease of 3,700 VHD and 3,600 VHD, respectively).
Wednesday and Thursday showed the largest weekday percentage decrease in congestion
compared to last year (both dropping almost 31 percent). Average delay on the weekend
and holidays also decreased. Average 2010 Saturday delay decreased by 26 percent over
2009 and average 2010 Sunday/holiday delay decreased by 34 percent over 2009. The
large decrease in delay is possibly due to the issues discussed earlier regarding faulty
detectors.

5.2.3. Average Vehicle Hours of Delay by Hour of Day

Figure 5-7 shows the average VHD by hour for weekdays, Saturdays, and
Sundays/holidays for 2009 and 2010 at the 60 mph threshold. The 2010 weekday
PM Peak hour was at 5 PM, averaging 700 VHD for that hour. The weekday PM Peak
hour delay was 20 percent lower in 2010 than it was in 2009. The weekday PM Peak
period lasted from approximately 2 PM to 6 PM, approximately the same duration as in
20009.
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Figure 5-7

DISTRICT 6 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010
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Hour of Day

The weekday AM Peak hour for the year was 7 AM, averaging 400 VHD.
The weekday AM Peak hour VHD in 2010 was about 30 percent lower than it was in
2009. The weekday AM Peak period started around 7 AM and ended around 8 AM,
approximately the same duration as in 2009.

As expected, Saturdays and Sundays/holidays experienced less congestion than
weekdays, without well-defined peak periods. Saturdays had small peaks in both the
morning and afternoon. The peak hour on Sundays/holidays in 2010 was 6 PM; VHD at
this time (240) was about 34 percent of average weekday congestion at the same time.
The average Sunday/holiday peak hour delay decreased about 30 percent from 2009.

5.2.4. Total Vehicle Hours of Delay by County

Figure 5-8 shows the total annual VHD at the 60 mph threshold by county for
2009 and 2010. Two counties make up nearly 89 percent of all District 6 VHD: Fresno
County reported 1.26 million VHD at 60 mph in 2010, which was 51 percent of all
District 6 VHD; and Kern County contributed 954,000 VHD (38 percent of District 6
VHD).
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The largest percentage decreases in delay from 2009 levels were in Tulare
(31 percent) and Madera counties (70 percent). Both counties have limited number of
detectors (two detectors in Tulare and 12 detectors in Madera); therefore, small variations
can result in the appearance of large changes due to the small amount of data recorded.
Fresno and Kern counties also reported decreases in delay.

Figure 5-8
DISTRICT 6 TOTAL ANNUAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY COUNTY, 2009-2010
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SECTION 5.3. LOST PRODUCTIVITY
The vehicle hours of delay reported in the previous section result in lost

productivity. As traffic volumes increase to fill the capacity of a roadway, speed declines
and throughput drops. This loss in throughput is the lost productivity of the system.
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Figure 5-9

DISTRICT 6 AVERAGE NON-HOLIDAY WEEKDAY EQUIVALENT LOST LANE MILES AT
35 MILES PER HOUR, BY TIME PERIOD, 2009-2010
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To represent lost productivity, lost vehicle throughput—where speeds drop below
35 mph—is converted into “equivalent lost lane miles.” These lost lane miles (LLM)
represent a theoretical level of capacity that, if added to the system, would achieve
maximum productivity.

Figure 5-9 shows how congestion affects theoretical lane capacity during
different time periods for 2010 compared with the previous year. In the 2010 PM Peak
period (3 PM to 7 PM), District 6 lost approximately three lane miles, a 73 percent
decrease in lost lane miles over 2009.

During 2010, four lane miles were lost in the AM Peak period (6 AM to 10 AM),
a drop of five lane miles from the previous year, a 55 percent decrease in lost lane miles
over last year. The relatively large number of lost lane miles in the Off-Peak Night
period is an unusual pattern that may be the result of detector health issues and warrants
further investigation.
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SECTION 5.4. DETECTOR HEALTH AND DATA QUALITY

As mentioned previously, travel demand and mobility data in this report were
derived from automated detection. Each detector is analyzed by PeMS to determine if it
is functioning properly. District 6’s overall detector health affects the quality of the data
reported in the MPR.

Figure 5-10

DISTRICT 6 DETECTOR HEALTH BY DAY, 2009-2010

Number of Detectors

700

Bad mGood

600

500 +

400

300

200 -

100 +

Figure 5-10 shows the total number of detectors in District 6 for each day
between January 2009 and the end of December 2010. The detectors are separated into
two categories: “good” working detectors, shown in green, and “bad” detectors, shown in
grey. A bad detector station is one that does not provide readable or useable data to
PeMS, and its data are replaced with imputed, or estimated, data.

By the end of December 2010, District 6 had 646 detectors in place compared to
563 at the end of 2009, a 15 percent increase in number of detectors. During 2010, the
percentage of good detectors averaged 91 percent with no days reporting less than
50 percent working detectors. This is improved detector health compared to 2009, which
averaged 85 percent working detectors. As shown in Figure 5-10, there was a problem
with detections in early August 2009 (August 5-12), where the percentage of good
detection was as low as 18 percent.
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SECTION 5.5. CONGESTED FREEWAYS AND
TOP BOTTLENECK LOCATIONS

This section describes the specific locations on District 6°s freeway network that
experienced the most delay in 2010. District 6’s most congested freeways, including
both directions of travel, are listed in order of total VHD in 2010. District 6 did not have
any bottlenecks that met the criteria used in this report, but a brief discussion of regularly
congested areas is provided.

5.5.1. Congested Freeways

Table 5-1 shows District 6’s "Top Ten" most congested freeways by county as
measured by VHD at the 60 mph threshold, for 2009 and 2010. SR-99 in Kern County
was the most congested freeway in 2010, followed by 1-5, SR-99, and SR-41 in Fresno
County. These four freeways accounted for more than 78 percent of all congestion in
District 6 in 2010. Even though 1-5 is listed as the second most congested route in
District 6, it has not been officially known for recurrent congestion in the past because it
traverses a largely rural area. In addition, there are only two active detectors on I-5 in
Fresno County. When there are very few detectors, as in this case, sometimes they can
produce erroneous results because there is little known about what the expected
conditions are on the freeway, making it challenging to accurately estimate data if the
detectors send bad data. District 6 does not officially consider the other remaining routes,
except for SR-168S and SR-180 in the urban area of Fresno, as congested routes. These
routes are four-lane, divided freeways with limited detection. Additionally, these routes
carry high volumes of truck traffic that can interfere with regular traffic because of the
speed limit differential between trucks and cars. Therefore, congestion data reported for
these facilities may not be as reliable as on SR-41 and SR-99 in the urban areas of
Fresno and Kern counties. As more detectors are installed on these facilities in the
future, data can be expected to be more reliable.
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Table 5-1
DISTRICT 6 TOP CONGESTED FREEWAYS, 2009-2010
Annual Vehicle Hours of Difference
Delay at 60 mph (2009-2010) Rank
Route County 2009 2010 Absolute % 2009 2010
99 Kern 666,356 763,232 96,876 15 2 1
5 Fresno 347,318 471,669 124,351 36 6 2
99 Fresno 860,822 399,700 (461,122) -54 1 3
41 Fresno 445,087 314,726 (130,361) -29 5 4
5 Kern 493,585 190,617 (302,968) —-61 3 5
99 Tulare 205,055 140,788 (64,267) =31 7 6
99 Madera 458,125 129,514 (328,611) —72 4 7
180 Fresno 43,969 53,653 9,684 22 8 8
168-S Fresno 13,959 18,750 4,791 34 9 9
41 Madera 2,343 630 (1,713) —73 10 10

Freeway congestion can vary annually and quarterly based on travel patterns,
construction activity, and other variables, so these most congested routes can change
from one year to the next. Caltrans is increasing the amount of detection on the region’s
freeways. As more detection is deployed, additional freeways that currently do not have
extensive monitoring may report higher levels of congestion in the future.

5.5.2. Top Bottleneck Locations

District 6 has a number of recurrent congested areas in the urban areas of Fresno
and Bakersfield cities. However, the duration of congestion in the AM and PM Peak
periods is relatively short compared to what is experienced in the larger metropolitan
areas in the State. The congestion levels in District 6 do not meet the bottleneck criteria
established for this report, so no bottleneck locations are provided. Tachometer (“tach")
run data and field observations confirm short periods of congestion on SR-41 and SR-99
in the cities of Fresno and Bakersfield.
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CHAPTER 6

DISTRICT 7: LOS ANGELES AREA

Caltrans District 7 occupies the greater Los Angeles area and includes
two counties: Los Angeles and Ventura counties. District 7 maintains and operates
2,318 directional lane miles of highway.

Appendix A includes the data supporting these figures presented in this chapter.

SECTION 6.1. TRAVEL DEMAND

As of January 1, 2010, the two-county Los Angeles area housed 10.64 million
residents, representing 29 percent of the State’s total estimated population in 2010.’
Over 25,000 more people live in the Los Angeles area in 2010 than in the prior year.

Employment within the District 7 boundaries reached 4.68 million civilian jobs at
the end of 2010. The unemployment rate in District 7 was 12.5 percent at the end of
2010 compared with 11.5 percent at the end of 2009.*

In 2010, District 7°s automated detectors reported over 34.9 billion total vehicle
miles of travel (VMT), or an average 2.9 billion VMT per month on monitored Los
Angeles area freeways—a two percent decrease in total VMT from the previous year.
Figure 6-1 shows the VMT by month for 2009 and 2010. District 7 accounted for
31.3 percent of total statewide VMT in 2010 compared with 34.4 percent in 2009.°

17 State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and
the State, 2001-2010, with 2000 & 2010 Census Counts. Sacramento, California, August 2011.

18 State of California, Employment Development Department (EDD), Labor Market Information
Division. <http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=labforce>.

19 Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the state, and detectors do not record all
of it.
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Figure 6-1

DISTRICT 7 TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY MONTH, 2009-2010

Miles (Billions)
35

25

15

==p==2009 e—g=27010

0.5

Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

71



:t- California Department of Transportation

Mobility Performance Report 2010

SECTION 6.2. TRAFFIC CONGESTION

6.2.1. Total and Average Vehicle Hours of Delay

District 7 reported a total of 49.2 million VHD in 2010, measured at 35 mph, and
108.2 million VHD in 2010 measured at 60 mph. This represents a 25 percent increase
over the previous year’s total VHD at 35 mph and a 20 percent increase over 2009 total
VHD at 60 mph. Figures 6-2 and 6—3 show the totals by month for 2009 and 2010.

The average weekday VHD in 2010 was 171,000 measured at 35 mph and
373,000 measured at 60 mph. Figures 6-4 and 6-5 show the average VHD totals by
month for 2009 and 2010.

District 7 accounted for 51.4 percent of total statewide VHD at 35 mph in 2010
compared with 50 percent in 2009, and 48.4 percent of total statewide VHD at 60 mph in
2010 compared with 46.5 percent in 2009.

Figure 6-2 Figure 6-3
DISTRICT 7 TOTAL VEHICLE HOURS OF DISTRICT 7 TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
2009-2010 2009-2010
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Figure 6-4 Figure 6-5
DISTRICT 7 AVERAGE WEEKDAY VEHICLE DISTRICT 7 AVERAGE WEEKDAY VEHICLE
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6.2.2. Average Vehicle Hours of Delay by Day of Week

Friday was the most congested day in 2010 (averaging 425,600 VHD) as shown
in Figure 6-6, which shows average VHD by day of week. Thursday and Wednesday
were the next most congested days, reporting 383,500 and 363,100 VHD, respectively.
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Figure 6-6

DISTRICT 7 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The largest absolute growth in weekday delay occurred on Monday, followed by
Thursday, compared with one year ago (an increase of 69,400 VHD and 64,300 VHD,
respectively). Monday and Tuesday showed the largest weekday percentage increases in
congestion, 25 percent and 21 percent, respectively, compared with last year. Average
VHD on weekends and holidays increased by a larger percentage than average weekday
VHD. Average 2010 Saturday VHD increased by 23 percent over 2009 and average
2010 Sundays/holidays increased by 41 percent over 2009.

6.2.3. Average Vehicle Hours of Delay by Hour of Day

Figure 6—7 shows the average VHD by hour for weekdays, Saturdays, and
Sundays/holidays for 2009 and 2010 at the 60 mph threshold. The 2010 weekday
PM Peak hour was at 5 PM, averaging 46,700 VHD for that hour. The weekday
PM Peak hour in 2010 was 4.8 percent higher than the same period in 2009. Weekday
peak periods lasted from approximately 2 PM to 7 PM, approximately the same duration
as in 2009.

74



tt- California Department of Transportation

Mobility Performance Report 2010

Figure 6-7

DISTRICT 7 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010
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Hour of Day

The weekday AM Peak hour for the year was 8 AM, averaging 34,800 VHD.
The weekday AM Peak hour VHD in 2010 was 25 percent higher than it was in 2009.
The weekday AM Peak period started at approximately 6 AM and ended at 10 AM, and
the duration of the peak period was about the same compared with 2009.

As expected, Saturdays and Sundays/holidays experienced less congestion than
weekdays, typically having the most delay in the late afternoon. The peak hour on
Sundays/holidays in 2010 was 3 PM; VHD at this time (9,800) was about 31 percent of
average weekday congestion at the same time. The average Sunday/holiday peak hour
delay increased about 34 percent from 2009.

6.2.4. Total Vehicle Hours of Delay by County
Figure 6-8 shows the total annual VHD at the 60 mph threshold by county for

2009 and 2010. Los Angeles County reported 106.3 million VHD at 60 mph in 2010,

which was 98 percent of all District 7 VHD; Ventura County contributed 1.87 million
VHD (two percent of District 7 VHD).
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The largest increase in delay from 2009 levels was in Los Angeles County
(21.4 percent). Ventura County showed a decrease of 840,000 VHD, a 31 percent
decrease over 20009.

Figure 6-8

DISTRICT 7 TOTAL ANNUAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY COUNTY, 2009-2010
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SECTION 6.3. LOST PRODUCTIVITY

The vehicle hours of delay reported in the previous section result in lost
productivity. As traffic volumes increase to fill the capacity of a roadway, speed declines
and throughput drops. This loss in throughput is the lost productivity of the system.

Figure 6-9

DISTRICT 7 AVERAGE NON-HOLIDAY WEEKDAY EQUIVALENT LOST LANE MILES AT
35 MILES PER HOUR, BY TIME PERIOD, 2009-2010
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To represent lost productivity, lost vehicle throughput—where speeds drop below
35 mph—is converted into “equivalent lost lane miles.” These lost lane miles (LLM)
represent a theoretical level of capacity that, if added to the system, would achieve
maximum productivity.

Figure 6-9 shows how congestion affects theoretical lane capacity during
different time periods for 2010 compared with the previous year. In the 2010 PM Peak
period (3 PM to 7 PM), District 7 lost 265 lane miles, an 11 percent increase in lost lane
miles over 2009.

During 2010, 158 lane miles were lost in the AM Peak period (6 AM to 10 AM),
about 43 miles up from the previous year— a 37 percent increase over last year. The off-
peak periods also saw system productivity losses between 2009 and 2010.

77



ct- California Department of Transportation
Mobility Performance Report 2010

SECTION 6.4. DETECTOR HEALTH AND DATA QUALITY

As mentioned previously, travel demand and mobility data in this report were
derived from automatic detection. Each detector is analyzed by PeMS to determine if it
is functioning properly. District 7°s overall detector health affects the quality of the data
reported in the MPR.

Figure 6-10

DISTRICT 7 DETECTOR HEALTH BY DAY, 2009-2010
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Figure 6-10 shows the total number of detectors in District 7 for each day
between January 2009 and the end of December 2010. The detectors are separated into
two categories: “good” working detectors, shown in green, and “bad” detectors, shown in
grey. A bad detector station is one that does not provide readable or useable data to
PeMS, and its data are replaced with imputed, or estimated, data.

By the end of December 2010, District 7 had 9,902 detectors in place compared
with 9,180 at the end of 2009, a 7.9 percent increase in detectors. During 2010, the
percentage of good detectors averaged 64 percent with seven days reporting less than
50 percent working detectors. This is an improvement in detector health over 2009,
which averaged 60 percent working detectors and 18 days had less than 50 percent
working detection.
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SECTION 6.5. CONGESTED FREEWAYS AND
TOP BOTTLENECK LOCATIONS

This section describes the specific locations on District 7°s freeway network that
experienced the most delay in 2010. First, District 7°s most congested freeways,
including both directions of travel, are listed in order of total VHD in 2010. Then,
District 7’s worst bottlenecks — locations that have frequent recurrent delay due to
volume exceeding capacity — are listed.

6.5.1. Congested Freeways

Table 6-1 shows District 7°s “Top Ten” most congested freeways by county as
measured by VHD at the 60 mph threshold, for 2009 and 2010. These freeways
accounted for nearly 87 percent of all congestion in District 7 in 2010. -5 was the most
congested freeway in 2010, followed by 1-405 and SR-101.

Table 6-1
DISTRICT 7 TOP CONGESTED FREEWAYS, 2009-2010
Annual Vehicle Hours of Difference
Delay at 60 mph (2009-2010) Rank

Route County 2009 2010 Absolute % 2009 | 2010
5 Los Angeles 12,635,958 15,886,570 3,250,612 26 1 1
405 Los Angeles 12,137,226 14,587,235 2,450,009 20 2 2
101 Los Angeles 10,662,614 13,002,195 2,339,581 22 4 3
10 Los Angeles 11,594,823 10,831,425 (763,398) -7 3 4
210 Los Angeles 7,535,593 8,879,467 1,343,874 18 5 5
110 Los Angeles 6,147,351 7,772,803 1,625,452 26 8 6
60 Los Angeles 6,297,510 7,595,894 1,298,384 21 7 7
605 Los Angeles 6,397,943 7,238,792 840,849 13 6 8
105 Los Angeles 3,013,028 4,429,146 1,416,118 47 10 9
91 Los Angeles 3,243,523 4,398,633 1,155,110 36 9 10

Freeway congestion can vary annually and quarterly based on travel patterns,

construction activity, and other variables, so the Top Ten can change from one year to the

next. Caltrans is increasing the amount of detection on the region’s freeways. As more
detection is deployed, additional freeways that currently do not have extensive
monitoring may report higher levels of congestion in the future.
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6.5.2. Top Bottleneck Locations

Table 6-2 lists the AM Peak period “Top Ten” most congested bottleneck
locations for the year; Table 6-3 shows the PM Peak period “Top Ten” as identified by
an analysis of the data returned in a query of the PeMS Top Bottlenecks report.?° The
data for all congested segments and bottlenecks that met certain performance criteria
were digitized to create the AM and PM Bottleneck Maps shown in Figures 6-11 and
6-12.

These bottlenecks can change from quarter to quarter, and may be indicative of
temporary bottlenecks (e.g., short-term construction activities or special events) rather
than major geometric constraints that require operational strategies or capital expansion.
Operational investigations are required to determine with certainty the improvements
needed at the bottleneck locations identified in this report.

Table 6-2

DISTRICT 7 TOP BOTTLENECKS, AM PEAK PERIOD

Average
Daily
Vehicle Average % of
Absolute Approximate Hours of | Duration Days
Rank County City Route | Dir Postmile Location Delay (Hours) Active
1 Los Angeles | Los Angeles 110 N 2053 | Adams Blvd (South of 1,815 1.84 75
I-10 Interchange)
2 Los Angeles | Los Angeles 110 S 22.98 Third St 1,551 3.11 98
3 Los Angeles | Los Angeles 10 w 5.66 Robertson Blvd 1,441 1.80 88
Magnolia Blvd (North
4 Los Angeles | North Hollywood 170 S 2.35 of SR-101 1,337 2.16 86
Interchange)
) Frazier St (East of
5 Los Angeles | Baldwin Park 10 w 30.22 1605 Interchange) 1,294 1.73 76
6 Los Angeles | Whittier 605 S 17.53 Rose Hill Rd 1,268 4.49 94
7 Los Angeles | Downey 5 N 125.49 Paramount Blvd 1,137 1.70 86
8 Los Angeles | Lawndale 405 N 42.12 Inglewood Ave 1,115 1.68 90
Getty Center Dr /
9 Los Angeles | Los Angeles 405 S 58.50 Sepulveda Bivd 1,018 1.12 70
10 Los Angeles | Hawthorn 405 N 42.93 Rosecrans Ave 851 0.90 65

% peMS analyzes longer time ranges for the bottleneck analysis than for the lost productivity
analysis. The AM Peak period for the bottleneck analysis is from 5 AM to 10 AM and the PM Peak period
is from 3 PM to 8 PM (versus 6 AM to 10 AM and 3 PM to 7 PM).
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Table 6-3

DISTRICT 7 TOP BOTTLENECKS, PM PEAK PERIOD

Average
Daily
Vehicle Average % of
Absolute Hours of | Duration Days
Rank County City Route | Dir Postmile Approximate Location Delay (Hours) Active
1 | LosAngeles | Los Angeles 405 | N sg4g | Setty Center Dr/ 3,827 3.10 88
Sepulveda Blvd
2 Los Angeles | Los Angeles 5 S 128.11 Washington Blvd 3,577 3.77 97
3 Los Angeles | Montebello 60 E 7.91 Paramount Blvd 2,726 3.39 99
’ Haskel Ave (West of
4 Los Angeles | Encino 101 N 18.97 1-405 Interchange) 2,293 5.76 69
5 | LosAngeles | Diamond Bar 57 | N 1522 | Pathfinder Rd (South of 1,940 4.23 97
SR-60 Interchange)
6 Los Angeles | Azusa 210 E 40.00 Azusa Ave 1,521 1.86 81
7 Los Angeles | Los Angeles 110 N 25.33 I-110 Tunnel at NB 1,505 4.16 92
-5 Connector
8 Los Angeles | EI Monte 10 E 29.19 Durfee Ave (West of 1,373 3.26 95
1-605 Interchange)
9 Los Angeles | Carson 405 S 35.09 Avalon Blvd 1,324 2.62 71
10 Los Angeles | Whittier 605 S 17.53 Rose Hill Rd 1,137 4.49 94

Figure 6-11 displays the AM Peak period bottlenecks on a map (actually in
two maps for District 7), using a red arrow to indicate the location and direction of the
bottleneck. A red line extends behind the arrow to indicate the average length of
congestion. Figure 6-12 displays the PM Peak period bottlenecks in two maps.
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Figure 6-11

DISTRICT 7 BOTTLENECKS AND CONGESTED SEGMENTS, AM PEAK PERIOD
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Figure 6-12

DISTRICT 7 BOTTLENECKS AND CONGESTED SEGMENTS, PM PEAK PERIOD
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CHAPTER 7

DISTRICT 8: INLAND EMPIRE

Caltrans District 8 occupies the greater Inland Empire area and includes
two counties: San Bernardino and Riverside. District 8 maintains and operates
3,852 directional lane miles of highway.

Appendix A includes the data supporting these figures presented in this chapter.

SECTION 7.1. TRAVEL DEMAND

As of January 1, 2010, the two counties in the Inland Empire area housed
4.22 million residents, representing 11 percent of the State’s total estimated population in
2010.%* Nearly 65,000 more people live in the Inland Empire area in 2010 than in the
prior year.

Employment within the District 8 boundaries reached 1.51 million civilian jobs at
the end of 2010. The unemployment rate in District 8 was 14.5 percent at the end of
2010 compared with 13.2 percent at the end of 2009.%

In 2010, District 8’s automated detectors reported 12.6 billion total vehicle miles
of travel (VMT), or an average 1.05 billion VMT per month on monitored Inland Empire
area freeways—a 29 percent increase in total VMT from the previous year. Figure 7-1
shows the VMT by month for 2009 and 2010. District 8 accounted for 11.3 percent of
total statewide VMT in 2010 compared with 9.4 percent in 2009.%

2! State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and
the State, 2001-2010, with 2000 & 2010 Census Counts. Sacramento, California, August 2011.

%2 State of California, Employment Development Department (EDD), Labor Market Information
Division. <http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=labforce>.

% Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the state, and detectors do not record all
of it.
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Figure 7-1

DISTRICT 8 TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY MONTH, 2009-2010
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SECTION 7.2. TRAFFIC CONGESTION
7.2.1. Total and Average Vehicle Hours of Delay

District 8 reported a total of 5.5 million VHD in 2010, measured at 35 mph, and
16.4 million VHD in 2010 measured at 60 mph. This represents a 20 percent increase
over the previous year’s total VHD at 35 mph and a six percent increase over 2009 total
VHD at 60 mph. Figures 7-2 and 7-3 show the totals by month for 2009 and 2010.

The average weekday VHD in 2010 was 18,600 measured at 35 mph and 54,600
measured at 60 mph. Figures 7-4 and 7-5 show the average VHD totals by month for
2009 and 2010.

District 8 accounted for 5.7 percent of total statewide VHD at 35 mph in 2010
compared with 5.8 percent in 2009, and 7.3 percent of total statewide VHD at 60 mph in
2010 compared with 8.0 percent in 20009.

Figure 7-2 Figure 7-3
DISTRICT 8 TOTAL VEHICLE HOURS OF DISTRICT 8 TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
2009-2010 2009-2010
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Figure 7-4 Figure 7-5
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7.2.2. Average Vehicle Hours of Delay by Day of Week

Friday was the most congested day in 2010 (averaging 67,000 VHD) as shown in
Figure 7-6, which shows average VHD by day of week. Monday was the next most
congested day, reporting 56,400 VHD.
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Figure 7-6

DISTRICT 8 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The largest absolute growth in weekday delay occurred on Tuesday, which had an
increase of 6,100 VHD, a 13 percent increase, from 2009 to 2010. Looking at weekend
delay, the largest increase was seen on Sundays/holidays, where delay increased by
4,000 VHD, a 22 percent increase.

7.2.3. Average Vehicle Hours of Delay by Hour of Day

Figure 7-7 shows the average VHD by hour for weekdays, Saturdays, and
Sundays/holidays for 2009 and 2010 at the 60 mph threshold. The 2010 weekday
PM Peak hour was at 5 PM, averaging 6,800 VHD for that hour. The weekday PM Peak
hour delay was 8 percent higher in 2010 than it was in 2009. The Weekday PM Peak
period lasted from approximately 2 PM to 6 PM, approximately the same duration as in
20009.
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Figure 7-7

DISTRICT 8 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010
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Hour of Day

The weekday AM Peak hour for the year was 7 AM, averaging 4,700 VHD.
The weekday AM Peak hour delay was 17 percent higher in 2010 than it was in 2009.
The weekday AM Peak period started at approximately 6 AM and ended around 9 AM,
approximately the same duration as in 2009.

As expected, Saturdays and Sundays/holidays experienced less congestion than
weekdays, without defined peak periods. The 2010 peak hour on Sundays/holidays was
4 PM; VHD at this time (2,100) was about 37 percent of average weekday congestion
during the same hour. Afternoon delay decreased on Saturdays from 2009 to 2010, but it
increased on Sundays/holidays.

7.2.4. Total Vehicle Hours of Delay by County

Figure 7-8 shows the total annual VHD at the 60 mph threshold by county for
2009 and 2010. Riverside County reported 10.1 million VHD at 60 mph in 2010, which
was 61 percent of all District 8 delay; San Bernardino County contributed 6.37 million
VHD (39 percent of District 8's delay).

Delay grew by 20 percent in San Bernardino from 2009 to 2010, with delay
decreasing slightly in Riverside County over the same period.
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Figure 7-8

DISTRICT 8 TOTAL ANNUAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY COUNTY, 2009-2010
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SECTION 7.3. LOST PRODUCTIVITY

The vehicle hours of delay reported in the previous section result in lost
productivity. As traffic volumes increase to fill the capacity of a roadway, speed declines
and throughput drops. This loss in throughput is the lost productivity of the system,
expressed in lost lane miles (LLM).

Figure 7-9

DISTRICT 8 AVERAGE NON-HOLIDAY WEEKDAY EQUIVALENT LOST LANE MILES AT
35 MILES PER HOUR, BY TIME PERIOD, 2009-2010
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Figure 7-9 shows how congestion affects theoretical lane capacity during
different time periods in 2010 compared with the previous year. In the 2010 PM Peak
period (3 PM to 7 PM), District 8 lost 28 lane miles, a 28 percent increase in lost lane
miles over 2009.

During 2010, 20 lane miles were lost in the AM Peak period (6 AM to 10 AM), a
50 percent increase over 2009. System productivity losses in the off-peak periods were
also higher in 2010 than they were in 2009.
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SECTION 7.4. DETECTOR HEALTH AND DATA QUALITY

As mentioned previously, travel demand and mobility data in this report were
derived from automated detection. Each detector is analyzed by PeMS to determine if it
is functioning properly. District 8’s overall detector health affects the quality of the data
reported in the MPR.

Figure 7-10

DISTRICT 8 DETECTOR HEALTH BY DAY, 2009-2010
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Figure 7-10 shows the total number of detectors in District 8 for each day
between January 2009 and the end of December 2010. The detectors are separated into
two categories: “good” working detectors, shown in green, and “bad” detectors, shown in
grey. A bad detector is one that does not provide readable or useable data to PeMS, and
its data are replaced with imputed, or estimated, data.

By the end of December 2010, District 8 had 3,111 detectors in place compared
with 2,516 at the end of 2009, a 24 percent increase in detectors. During 2010, the
percentage of good detectors averaged 78 percent with three days reporting less than
50 percent working detectors. Detector health was better in 2009, which averaged
82 percent working detectors and had only one day with less than 50 percent working
detection.
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SECTION 7.5. CONGESTED FREEWAYS AND TOP
BOTTLENECK LOCATIONS

This section describes the specific locations on District 8’s freeway network that
experienced the most delay in 2010. First, District 8’s most congested freeways,
including both directions of travel, are listed in order of total VHD in 2010. Then,
District 8’s worst bottlenecks — locations that have frequent recurrent delay due to
volume exceeding capacity — are listed.

7.5.1. Congested Freeways

Table 7-1 shows District 8’s “Top Ten” most congested freeways by county as
measured by VHD at the 60 mph threshold, for 2009 and 2010. These freeways
accounted for nearly 99 percent of all congestion in District 8 in 2010.

SR-91 in Riverside County was the most congested freeway in 2010, followed by
I-215 in Riverside County and 1-10 in San Bernardino County.

Table 7-1
DISTRICT 8 TOP CONGESTED FREEWAYS, 2009-2010
Annual Vehicle Hours Difference
of Delay at 60 mph (2009-2010) Rank
Route County 2009 2010 Absolute % 2009 | 2010
91 Riverside 3,480,678 | 3,647,278 166,600 5 1 1
215 Riverside 2,702,333 | 2,858,380 156,047 6 2 2
10 San Bernardino 1,509,179 | 2,153,582 644,403 43 4 3
15 Riverside 1,720,150 | 2,032,837 312,687 18 3 4
60 San Bernardino 1,161,264 | 1,498,080 | 336,816 29 5 5
60 Riverside 1,114,350 | 1,318,876 | 204,526 18 6 6
15 San Bernardino 1,113,037 | 1,293,756 | 180,719 16 7 7
215 San Bernardino 309,896 609,111 | 299,215 97 9 8
210 San Bernardino 436,778 593,320 | 156,542 36 8 9
71 San Bernardino 78,205 194,921 | 116,716 149 10 10

Freeway congestion can vary annually and quarterly based on travel patterns,
construction activity, and other variables, so the Top Ten can change from one year to the
next. Caltrans is increasing the amount of detection on the region’s freeways. As more
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detection is deployed, additional freeways that currently do not have extensive
monitoring may report higher levels of congestion in the future.

7.5.2. Top Bottleneck Locations

Table 7-2 lists the AM Peak period most congested bottleneck locations for the
year; Table 7-3 shows the PM Peak period “Top Ten” as identified by an analysis of the
data returned in a query of the PeMS Top Bottlenecks report.>* The data for all
congested segments and bottlenecks that met certain performance criteria were digitized
to create the AM and PM Bottleneck Maps shown in Figures 7-11 and 7-12. District 8
had only eight bottlenecks that met the criteria in the AM Peak period.

These bottlenecks can change from quarter to quarter, and may be indicative of
temporary bottlenecks (e.g., short-term construction activities or special events) rather
than major geometric constraints that require operational strategies or capital expansion.
Operational investigations are required to determine with certainty the improvements
needed at the bottleneck locations identified in this report.

Table 7-2

DISTRICT 8 TOP BOTTLENECKS, AM PEAK PERIOD

Average
Daily
Vehicle Average % of
Absolute Hours of | Duration Days
Rank County City Route | Dir Postmile Approximate Location Delay (Hours) Active

1 Riverside Corona 91 w 42.71 Lincoln 964 2.43 86
2 Riverside Riverside 91 E 55.87 Central EB Onramp 438 1.28 87
3 Riverside Riverside 215 N 32.36 North of Box Springs Rd 424 1.29 77
4 San Bernardino Chino 60 W 31.77 Ramona 371 0.87 53
5 Riverside Corona 91 W 41.93 East of Lincoln 273 1.41 80
6 Riverside Riverside 215 N 31.62 Central / Watkins 136 1.49 72
7 Riverside Corona 91 w 40.87 Serfas Club 134 1.48 73
8 Riverside Corona 91 w 43.32 Grand 120 0.50 61

2 peMS analyzes longer time ranges for the bottleneck analysis than for the lost productivity
analysis. The AM Peak period for the bottleneck analysis is from 5 AM to 10 AM and the PM Peak period
is from 3 PM to 8 PM (versus 6 AM to 10 AM and 3 PM to 7 PM).
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Table 7-3

DISTRICT 8 TOP BOTTLENECKS, PM PEAK PERIOD

Average
Daily

Vehicle Average % of

Absolute Approximate Hours of | Duration Days

Rank County City Route | Dir Postmile Location Delay (Hours) Active
1 Riverside Riverside 91 w 57.33 14th WB Onramp 599 3.09 99
2 Riverside Temecula 15 N 61.32 Winchester Rd 383 1.94 45
3 Riverside Corona 91 E 46.57 McKinley 376 2.68 92
4 San Bernardino Devore 15 N 120.47 South of Glen Helen 368 1.01 31
5 Riverside Riverside 60 E 52.10 Main St 269 2.45 91
6 San Bernardino Ontario 10 E 58.56 East of Etiwanda 266 1.33 80
7 San Bernardino Ontario 15 S 107.73 Jurupa 257 1.16 45
8 Riverside Riverside 91 E 42.08 East of Smith 248 2.41 83
9 Riverside Corona 15 S 93.72 North of Ontario Ave 238 1.92 84
10 Riverside Corona 91 E 40.03 East of Green River 215 1.80 84

Figure 7-11 displays the AM Peak period bottlenecks on a map, using a red arrow
to indicate the location and direction of the bottleneck. A red line extends behind the
arrow to indicate the average length of congestion. Figure 7-12 displays the PM Peak
period bottlenecks.
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Figure 7-11

DISTRICT 8 BOTTLENECKS AND CONGESTED SEGMENTS, AM PEAK PERIOD
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Figure 7-12

DISTRICT 8 BOTTLENECKS AND CONGESTED SEGMENTS, PM PEAK PERIOD
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CHAPTER 8

DISTRICT 10: STOCKTON AREA

Caltrans District 10 occupies the greater Stockton area and includes
eight counties: Alpine, Amador, Calaveras, Mariposa, Merced, San Joaquin, Stanislaus,
and Tuolumne counties. Alpine and Mariposa counties do not report performance data.
District 10 maintains and operates 2,653 directional lane miles of highway.

Appendix A includes the data supporting these figures presented in this chapter.

Note that District 10's congestion results were influenced by a decrease in the
number of operational detectors during the third and fourth quarter of 2010. For more
information, refer to the "Detector Health and Data Quality" section of this report.

SECTION 8.1. TRAVEL DEMAND

As of January 1, 2010, the eight county Stockton area housed 1.61 million
residents, representing 4.3 percent of the State’s total estimated population in 2010.%°
Over 13,000 more people lived in the Stockton area in 2010 than in the prior year.

Employment within the District 10 boundaries reached 593,000 civilian jobs at
the end of 2010. The unemployment rate in District 10 was 17.3 percent at the end of
2010 compared with 15.4 percent at the end of 2009.%

In 2010, District 10’s automated detectors reported 4.4 billion total vehicle miles
of travel (VMT), or an average 365 million VMT per month on monitored Stockton area
freeways—a 7.6 percent increase in total VMT from the previous year. Figure 8-1 shows
the VMT by month for 2009 and 2010. District 10 accounted for 3.9 percent of total
statewide VMT in 2010, the same as in 2009.%’

% State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and
the State, 2001-2010, with 2000 & 2010 Census Counts. Sacramento, California, August 2011.

% State of California, Employment Development Department (EDD), Labor Market Information
Division. <http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=labforce>

%" Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the state, and detectors do not record all
of it.
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Figure 8-1
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SECTION 8.2. TRAFFIC CONGESTION
8.2.1. Total and Average Vehicle Hours of Delay

District 10 reported a total of 811,000 VHD in 2010, measured at 35 mph, and
4.4 million VHD in 2010 measured at 60 mph. This represents a 22.5 percent increase
over the previous year’s total VHD at 35 mph and a 2.4 percent increase over 2009 total
VHD at 60 mph. Figures 8-2 and 8-3 show the totals by month for 2009 and 2010.

The average weekday VHD in 2010 was 16,200 measured at 60 mph and 3,000
measured at 35 mph. Figures 8—4 and 8-5 show the average VHD totals by month for
2009 and 2010.

District 10 accounted for 0.8 percent of total statewide VHD at 35 mph in 2010,
the same as in 2009, and 2 percent of total statewide VHD at 60 mph in 2010 compared
with 2.2 percent in 2009.

Figure 8-2 Figure 8-3
DISTRICT 10 TOTAL VEHICLE HOURS OF DISTRICT 10 TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
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Figure 8-4

DISTRICT 10 AVERAGE WEEKDAY VEHICLE
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8.2.2. Average Vehicle Hours of Delay by Day of Week

0
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Friday was the most congested day in 2010 (averaging 19,000 VHD) as shown in
Figure 8-6, which shows average VHD by day of week. Monday and Wednesday were

the next most congested days, reporting 18,800 and 15,700 VHD, respectively.
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Figure 8-6

DISTRICT 10 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The largest absolute growth in weekday delay occurred on Monday followed by
Thursday (an increase of almost 1,700 VHD and 600 VHD, respectively). Monday and
Thursday also showed the largest weekday percentage increases in congestion compared
with last year (10 percent and four percent, respectively). Average delay on weekends
and holidays remained relatively steady between 2009 and 2010.

8.2.3. Average Vehicle Hours of Delay by Hour of Day

Figure 8-7 shows the average VHD by hour for weekdays, Saturdays, and
Sundays/Holidays for 2009 and 2010 at the 60 mph threshold. District 10 is unique in
that it does not experience the typical weekday AM and PM Peak periods as in most
urban areas of the State. The 2010 weekday PM Peak hour was at 12 PM, averaging
1,700 VHD for that hour. The weekday PM Peak hour delay was 8 percent higher in
2010 than it was in 2009. The weekday peak period lasted from approximately 11 AM to
2 PM, approximately the same duration as in 2009.
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Figure 8-7

DISTRICT 10 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010

Hours
1,800
----- Weekdays (2009)
L1600 |~ Weekdays (2010) / \\
B Saturdays (2009) / -7 \
Saturdays (2010 4 R
1,400 - ys ( ) ) \
----- Sundays/Holidays (2009) \
Sundays/Holidays (2010) \

) /N
/ \

600
/,-i/
400 /,, <
o = N
200 //r ~— =—Ee S

0

o, 2, 3 S, 6, 2 & 9. 7 o 75 7g 75 7 7 Q. P D 2
"0 "0~ "% *% “% % % “% % ooo % 9 20 %9 >0 00y 0, ‘900‘900 %% "%,

Hour of Day

As expected, Saturdays and Sundays/holidays experienced less congestion than
weekdays, without well-defined peak periods. The peak hour on Saturdays in 2010 was
1 PM; VHD at this time (250) was about 15 percent of average weekday congestion
during the same hour. Average delay on Sundays/holidays was essentially the same as in
2009.

8.2.4. Total Vehicle Hours of Delay by County

Figure 8-8 shows the total annual VHD at the 60 mph threshold by county for
2009 and 2010. Three counties make up nearly 98 percent of all District 10 VHD: San
Joaquin County reported 2.4 million VHD at 60 mph in 2010, which was 54 percent of all
District 10 VHD; Merced County contributed 1.27 million VHD (28 percent of
District 10 VHD); and Stanislaus County reported 684,000 VHD (15 percent).

The largest increase in delay from 2009 to 2010 was in Merced County
(21 percent). The largest decreases in delay occurred in Tuolumne County (60 percent)
and Stanislaus County (4 percent).

Figure 8-8
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DISTRICT 10 TOTAL ANNUAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY COUNTY, 2009-2010
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SECTION 8.3. LOST PRODUCTIVITY

The vehicle hours of delay reported in the previous section result in lost
productivity. As traffic volumes increase to fill the capacity of a roadway, speed declines
and throughput drops. This loss in throughput is the lost productivity of the system.

Figure 8-9

DISTRICT 10 AVERAGE NON-HOLIDAY WEEKDAY EQUIVALENT LOST LANE MILES AT
35 MILES PER HOUR, BY TIME PERIOD, 2009-2010
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To represent lost productivity, lost vehicle throughput—where speeds drop below
35 mph—is converted into “equivalent lost lane miles.” These lost lane miles (LLM)
represent a theoretical level of capacity that, if added to the system, would achieve
maximum productivity.

Figure 8-9 shows how congestion affects theoretical lane capacity during
different time periods for 2010 compared with the previous year. In the 2010 PM Peak
period (3 PM to 7 PM), District 10 lost over four lane miles, a seven percent decrease in
lost lane miles over 2009.

During 2010, just over three lane miles were lost in the AM Peak period (6 AM to
10 AM), about half a mile less than the previous year— a 16 percent decrease over 2009.
The off-peak periods experienced growth in the number of lost lane miles between 2009
and 2010, opposite of the trend in the peak periods.
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SECTION 8.4. DETECTOR HEALTH AND DATA QUALITY

As mentioned previously, travel demand and mobility data in this report were
derived from automated detection. Each detector is analyzed by PeMS to determine if it
is functioning properly. District 10’s overall detector health affects the quality of the data
reported in the MPR.

Figure 8-10

DISTRICT 10 DETECTOR HEALTH BY DAY, 2009-2010
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Figure 8-10 shows the total number of detectors in District 10 for each day
between January 2009 and the end of December 2010. The detectors are separated into
two categories: “good” working detectors, shown in green, and “bad” detectors, shown in
grey. A bad detector is one that does not provide readable or useable data to PeMS, and
its data are replaced with imputed, or estimated, data.

By the end of December 2010, District 10 had 740 detectors in place compared
with 730 at the end of 2009, a one percent increase in detectors. During 2010, the
percentage of good detectors averaged 77 percent with 15 days reporting less than
50 percent working detectors. The dip in detector health starting in July and lasting until
December 2010 was the result of technical issues with the field data collector. As seen in
Figure 8-10, detector health is generally very high in District 10, which averaged
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97 percent working detectors and no days with less than 50 percent working detection in
2009.

SECTION 8.5. CONGESTED FREEWAYS AND
TOP BOTTLENECK LOCATIONS

This section describes the specific locations on District 10’s freeway network that
experienced the most delay in 2010. First, District 10’s most congested freeways,
including both directions of travel, are listed in order of total VHD in 2010. Then,
District 10’s worst bottlenecks — locations that have frequent recurrent delay due to
volume exceeding capacity — are listed.

8.5.1. Congested Freeways

Table 8-1 shows District 10’s “Top Ten” most congested freeways by county as
measured by VHD at the 60 mph threshold, for 2009 and 2010. These freeways
accounted for nearly 96 percent of all congestion in District 10 in 2010. The most
congested freeway in 2010 was SR-99 in San Joaquin and Merced counties. A few
routes reflect a substantial percent difference in delay between 2009 and 2010. This
difference is a direct result of the drop in detector health on these routes during 2010.

Table 8-1
DISTRICT 10 TOP CONGESTED FREEWAYS, 2009-2010
Annual Vehicle Hours Difference
of Delay at 60 mph (2009-2010) Rank
Route County 2009 2010 Absolute % 2009 2010

99 San Joaquin 1,359,209 | 1,139,596 | (219,613) -16 1 1
99 Merced 1,151,802 | 1,127,024 (24,778) -2 2 2
99 Stanislaus 694,780 553,055 | (141,725) -20 3 3
5 San Joaquin 573,908 469,341 | (104,567) -18 4 4
120 San Joaquin 268,708 283,831 15,123 6 6 5
4 San Joaquin 258,258 206,239 (52,019) -20 7 6
205 San Joaquin 201,149 131,561 (69,588) -35 8 7
5 Stanislaus 163,917 118,608 (45,309) -28 9 8
12 San Joaquin 84,506 110,730 26,224 31 10 9
152 Merced 283,443 103,757 | (179,686) -63 5 10
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Freeway congestion can vary annually and quarterly based on travel patterns,
construction activity, and other variables, so the "Top Ten" can change from one year to
the next. Caltrans is increasing the amount of detection on the region’s freeways. As
more detection is deployed, additional freeways that currently do not have extensive
monitoring may report higher levels of congestion in the future.

8.5.2. Top Bottleneck Locations

Table 8-2 lists the PM Peak period most congested bottleneck location for the
year, as identified by an analysis of the data returned in a query of the PeMS Top
Bottlenecks report.”® District 10 had only one PM Peak period bottleneck, and none in
the AM Peak period, that met the criteria established for the report. The data for all
congested segments and bottlenecks that met the performance criteria were digitized to
create the PM Bottleneck Map shown in Figure 8-11.

Bottlenecks can change from quarter to quarter, and may be indicative of
temporary bottlenecks (e.g., short-term construction activities or special events) rather
than major geometric constraints that require operational strategies or capital expansion.
Operational investigations are required to determine with certainty the improvements
needed at the bottleneck locations identified in this report.

Table 8-2

DISTRICT 10 TOP BOTTLENECKS, PM PEAK PERIOD

Average
Daily
Vehicle Average % of
Absolute Approximate Hours of Duration Days
Rank County City Route Dir Postmile Location Delay (Hours) Active
1 San Joaquin Ripon 99 S 2375 Milgeo Ave 107 16.67 20

%8 peMS analyzes longer time ranges for the bottleneck analysis than for the lost productivity
analysis. The AM Peak period for the bottleneck analysis is from 5 AM to 10 AM and the PM Peak period
is from 3 PM to 8 PM (versus 6 AM to 10 AM and 3 PM to 7 PM).
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Figure 8-11

DISTRICT 10 BOTTLENECKS AND CONGESTED SEGMENTS, PM PEAK PERIOD
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CHAPTER 9

DISTRICT 11: SAN DIEGO AREA

Caltrans District 11 occupies the greater San Diego area and includes
two counties: San Diego and Imperial. Imperial County does not report performance
data. District 11 maintains and operates 2,058 directional miles of highway.

Appendix A includes the data supporting these figures presented in this chapter.

SECTION 9.1. TRAVEL DEMAND

As of January 1, 2010, the two-county San Diego area housed 3.27 million
residents, representing 8.8 percent of the State’s total estimated population in 2010.%°
Nearly 34,000 more people lived in the San Diego area in 2010 than in the prior year.

Employment within the District 11 boundaries reached 1.45 million civilian jobs
at the end of 2010. The unemployment rate in District 11 was 11.4 percent at the end of
2010 compared with 10.5 percent at the end of 2009.%

In 2010, District 11’s automated detectors reported over 11.7 billion total vehicle
miles of travel (VMT), or an average 972 million VMT per month on monitored San
Diego area freeways—a 2.3 percent increase in total VMT from the previous year.
Figure 9-1 shows the VMT by month for 2009 and 2010. District 11 accounted for
10.5 percent of total statewide VMT in 2010 compared with 11 percent in 2009.*

% State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and
the State, 2001-2010, with 2000 & 2010 Census Counts. Sacramento, California, August 2011.

% State of California, Employment Development Department (EDD), Labor Market Information
Division. <http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=labforce>

%! Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the state, and detectors do not record all
of it.
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Figure 9-1

DISTRICT 11 TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY MONTH, 2009-2010
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SECTION 9.2. TRAFFIC CONGESTION

9.2.1. Total and Average Vehicle Hours of Delay

District 11 reported a total of 4.6 million VHD in 2010, measured at 35 mph, and
11.3 million VHD in 2010 measured at 60 mph. This represents a 27 percent increase
over the previous year’s total VHD at 35 mph and a 23 percent increase over 2009 total
VHD at 60 mph. Figures 9-2 and 9-3 show the totals by month for 2009 and 2010.

The average weekday VHD in 2010 was 17,000 measured at 35 mph and
41,100 measured at 60 mph. Figures 9-4 and 9-5 show the average VHD totals by month
for 2009 and 2010.

District 11 accounted for 4.8 percent of total statewide VHD at 35 mph in 2010
compared with 4.6 percent in 2009, and 5.1 percent of total statewide VHD at 60 mph in
2010 compared with 4.7 percent in 20009.

Figure 9-2 Figure 9-3
DISTRICT 11 TOTAL VEHICLE HOURS OF DISTRICT 11 TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
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Figure 9-4

DISTRICT 11 AVERAGE WEEKDAY VEHICLE
HOURS OF DELAY AT 35 MILES PER HOUR,
BY MONTH, 2009-2010

Figure 9-5

DISTRICT 11 AVERAGE WEEKDAY VEHICLE
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9.2.2. Average Vehicle Hours of Delay by Day of Week

Friday was the most congested day in 2010 (averaging 47,800 VHD) as shown in
Figure 9-6, which shows average VHD by day of week. Thursday and Tuesday were the
next most congested days, reporting 45,400 and 39,600 VHD, respectively.

115



ct- California Department of Transportation
Mobility Performance Report 2010

Figure 9-6

DISTRICT 11 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The largest absolute growth in weekday delay occurred on Thursday, followed by
Tuesday, compared with one year ago (an increase of 11,100 VHD and 10,000 VHD,
respectively). Tuesday and Thursday also showed the largest weekday percentage
increases in congestion compared with 2009 (34 and 33 percent, respectively). Average
delay on weekdays increased more than it did on weekends and holidays. Average 2010
Saturday VHD increased by 18 percent over 2009 and average 2010 Sundays/holidays
increased by one percent over 2009.

9.2.3. Average Vehicle Hours of Delay by Hour of Day

Figure 9—7 shows the average VHD by hour for weekdays, Saturdays, and
Sundays/holidays for 2009 and 2010 at the 60 mph threshold. The 2010 weekday
PM Peak hour was at 5 PM, averaging 8,700 VHD for that hour. The weekday PM Peak
hour delay was 28 percent higher in 2010 than it was in 2009. The weekday PM Peak
period lasted from approximately 3 PM to 6 PM, approximately the same duration as in
20009.
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Figure 9-7

DISTRICT 11 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010
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Hour of Day

The weekday AM Peak hour for the year was 8 AM, averaging 4,400 VHD.
The weekday AM Peak hour delay in 2010 was 42 percent higher than it was in 2009.
The weekday AM Peak period started at approximately 6 AM and ended at 9 AM,
approximately the same duration as in 2009.

Saturdays and Sundays/holidays experienced less congestion than weekdays,
except the average 2010 Saturday delay was higher than the average weekday delay from
approximately 11 AM to 2 PM. The peak hour on Sundays/holidays in 2010 was 5 PM;
VHD at this time (900) was about 10 percent of average weekday congestion at the same
time. Sunday/holiday peak hour delay increased 31 percent compared with 20009.

9.2.4. Total Vehicle Hours of Delay by County

Figure 9-8 shows the total annual VHD at the 60 mph threshold by county for
2009 and 2010. San Diego County accounts for all of District 11's congestion because
Imperial County does not have detection. San Diego County reported 11.3 million VHD
at 60 mph in 2010, which was a 23 percent increase over 2009.
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Figure 9-8

DISTRICT 11 TOTAL ANNUAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY COUNTY, 2009-2010
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SECTION 9.3. LOST PRODUCTIVITY

The vehicle hours of delay reported in the previous section result in lost
productivity. As traffic volumes increase to fill the capacity of a roadway, speed declines
and throughput drops significantly. This loss in throughput is the lost productivity of the
system.

Figure 9-9

DISTRICT 11 AVERAGE NON-HOLIDAY WEEKDAY EQUIVALENT LOST LANE MILES AT
35 MILES PER HOUR, BY TIME PERIOD, 2009-2010
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To represent lost productivity, lost vehicle throughput—where speeds drop below
35 mph—is converted into “equivalent lost lane miles.” These lost lane miles (LLM)
represent a theoretical level of capacity that, if added to the system, would achieve
maximum productivity.

Figure 9-9 shows how congestion impacts theoretical lane capacity during
different time periods for 2010 compared with the previous year. In the 2010 PM Peak
period (3 PM to 7 PM), District 11 lost 34 lane miles, a 39 percent increase in lost lane
miles over 2009.

During 2010, almost 18 lane miles were lost in the AM Peak period (6 AM to
10 AM), about seven miles up from the previous year— a 62 percent increase over 20009.
The midday period (Off-Peak Day, 10 AM to 3 PM) lost almost four lane miles, a
58 percent increase over 2009. Lost productivity in the evening and early morning period
(Off-Peak Night, 7 PM to 6 AM) also increased slightly.
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SECTION 9.4. DETECTOR HEALTH AND DATA QUALITY

As mentioned previously, travel demand and mobility data in this report were
derived from automated detection. Each detector is analyzed by PeMS to determine if it
is functioning properly. District 11°s overall detector health affects the quality of the data
reported in the MPR.

Figure 9-10

DISTRICT 11 DETECTOR HEALTH BY DAY, 2009-2010
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Figure 9-10 shows the total number of detectors in District 11 for each day
between January 2009 and the end of December 2010. The detectors are separated into
two categories: “good” working detectors, shown in green, and “bad” detectors, shown in
grey. A bad detector is one that does not provide readable or useable data to PeMS, and
its data are replaced with imputed, or estimated, data.

By the end of December 2010, District 11 had 3,625 detectors in place compared
with 3,696 at the end of 2009, a 1.9 percent decrease in detectors. During 2010, the
percentage of good detectors averaged 89 percent with no days reporting less than
50 percent working detectors. Detector health was almost identical in 2009, averaging
89 percent working detectors with one day reporting less than 50 percent working
detection.
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SECTION 9.5. CONGESTED FREEWAYS AND
TOP BOTTLENECK LOCATIONS

This section describes the specific locations on District 11°s freeway network that
experienced the most delay in 2010. First, District 11°s most congested freeways,
including both directions of travel, are listed in order of total VHD in 2010. Then,
District 11’s worst bottlenecks — locations that have frequent recurrent delay due to
volume exceeding capacity — are listed.

9.5.1. Congested Freeways

Table 9-1 shows District 11’s “Top Ten” most congested freeways by county as
measured by VHD at the 60 mph threshold, for 2009 and 2010. These freeways
accounted for nearly 100 percent of all congestion in District 11 in 2010.

I-5 in San Diego County was the most congested freeway in 2010, followed by
I-15 and 1-805.

Table 9-1
DISTRICT 11 TOP CONGESTED FREEWAYS, 2009-2010
Annual Vehicle Hours of Difference
Delay at 60 mph (2009-2010) Rank
Route County 2009 2010 Absolute % 2009 2010

5 San Diego 2,771,202 3,741,796 970,594 35 1 1
15 San Diego 2,324,136 2,634,179 310,043 13 2 2
805 San Diego 1,250,304 1,735,573 485,269 39 4 3
78 San Diego 1,322,241 1,335,425 13,184 1 3 4
8 | San Diego 566,858 696,858 130,000 23 5 5
163 | San Diego 264,876 351,857 86,981 33 6 6
56 San Diego 175,504 249,614 74,110 42 8 7
52 | San Diego 250,877 190,362 (60,515) -24 7 8
94 | San Diego 136,742 189,905 53,163 39 9 9
125 San Diego 100,617 154,529 53,912 54 10 10

Freeway congestion can vary annually and quarterly based on travel patterns,
construction activity, and other variables, so the Top Ten can change from one year to the
next. Caltrans is increasing the amount of detection on the region’s freeways. As more
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detection is deployed, additional freeways that currently do not have extensive
monitoring may, report higher levels of congestion in the future.

9.5.2. Top Bottleneck Locations

Table 9-2 lists the AM Peak period most congested bottleneck locations for the
year; Table 9-3 shows the PM Peak period “Top Ten” as identified by an analysis of the
data returned in a query of the PeMS Top Bottlenecks report.** The data for all
congested segments and bottlenecks that met certain performance criteria were digitized
to create the AM and PM Bottleneck Maps shown in Figures 9-11 and 9-12. Note that
District 11 only had nine bottlenecks in the AM Peak period that met the criteria.

These bottlenecks can change from quarter to quarter, and may be indicative of
temporary bottlenecks (e.g., short-term construction activities or special events) rather
than major geometric constraints that require operational strategies or capital expansion.
More detailed analyses, including field verification, are required to determine with
certainty the improvements needed at any potential bottleneck location.

Table 9-2

DISTRICT 11 TOP BOTTLENECKS, AM PEAK PERIOD

Average
Vehicle Average % of
Absolute Hours of Duration Days
Rank County City Route | Dir Postmile Approximate Location Delay (Hours) Active

1 San Diego San Diego 805 N 22.5 EB Clairemont Mesa 685 1.52 88
2 San Diego Encinitas 5 S 39.1 North of Vista View 380 0.76 76
3 San Diego Escondido 15 S 30.2 9th Ave 296 0.87 60
4 San Diego Escondido 78 w 17.7 Broadway 238 221 98
5 San Diego San Diego 15 S 18.5 WB Rancho Penasquito 213 0.60 50
6 San Diego National City 5 N 10.8 Civic Center 148 0.55 58
7 San Diego Encinitas 5 S 39.5 Birmingham Dr 141 0.28 64
8 San Diego San Diego 805 N 13.9 Home Ave 128 0.29 33
9 San Diego Escondido 15 N 31.6 South of SR-78 104 1.36 77

%2 peMS analyzes longer time ranges for the bottleneck analysis than for the lost productivity
analysis. The AM Peak period for the bottleneck analysis is from 5 AM to 10 AM and the PM Peak period
is from 3 PM to 8 PM (versus 6 AM to 10 AM and 3 PM to 7 PM).
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Table 9-3

DISTRICT 11 TOP BOTTLENECKS, PM PEAK PERIOD

Average
Vehicle Average % of
Absolute Approximate Hours of Duration Days
Rank County City Route | Dir Postmile Location Delay (Hours) Active
1 San Diego San Marcos 78 E 14.9 Barham Dr 1,513 2.82 97
2 San Diego Escondido 15 N 29.2 Citracado Pkwy 838 1.32 58
3 San Diego San Diego 805 S 26.8 Sorrento Valley Rd 666 2.14 85
4 San Diego San Diego 805 S 24.9 Nobel Dr 573 2.77 98
5 San Diego San Diego 56 E 1.9 Carmel Country Rd 563 1.56 86
6 San Diego San Diego 5 N 36.1 EB Via de la Valle 345 0.64 62
7 San Diego El Cajon 8 E 19.1 2nd St 330 1.95 86
8 San Diego San Diego 8 E 8.2 SB Fairmount/Mission 261 1.39 85
9 San Diego National City 805 S 10.2 Plaza Blvd 256 0.68 45
10 San Diego Escondido 15 N 30.5 Auto Park Way/9th 252 0.46 35

Figure 9-11 displays the AM Peak period bottlenecks on a map, using a red arrow
to indicate the location and direction of the bottleneck. A red line extends behind the
arrow to indicate the average length of congestion. Figure 9-12 displays the PM Peak
period bottlenecks.
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Figure 9-11

DISTRICT 11 BOTTLENECKS AND CONGESTED SEGMENTS, AM PEAK PERIOD
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Figure 9-12

DISTRICT 11 BOTTLENECKS AND CONGESTED SEGMENTS, PM PEAK PERIOD

@ Bottleneck Rank

-4 Bottleneck Location and Direction

——— Congestion
— Route
Urban Boundary

" countyLLine

I e o
6

*m_ Bottlenecks and Congestion
District 11, PM Peak (3 PM to 8 PM)

Mobility Performance Report
2010

125



ct- California Department of Transportation

Mobility Performance Report 2010

CHAPTER 10

DISTRICT 12: ORANGE COUNTY

Orange County is the only county in Caltrans District 12, which maintains and
operates 578 directional miles of highway.

Appendix A includes the data supporting these figures presented in this chapter.

SECTION 10.1. TRAVEL DEMAND

As of January 1, 2010, the District 12 (Orange County) area housed 3.01 million
residents, representing 8 percent of the State’s total estimated population in 2010.%
Nearly 20,000 more people lived in the Orange County area in 2010 than in the prior year
(2009).

Employment within the District 12 boundaries reached 1.43 million civilian jobs
at the end of 2010. The unemployment rate in District 12 was 9.6 percent at the end of
2010 compared with 8.9 percent at the end of 2009.%

In 2010, District 12's automated detectors reported over 11.7 billion total vehicle
miles of travel (VMT), or an average 977 million VMT per month on monitored Orange
County area freeways, a one percent increase in total VMT from the previous year
(2009). Figure 10-1 shows the VMT by month for 2009 and 2010. District 12 accounted
for 10.5 percent of total statewide VMT in 2010 compared with 11.2 percent in 2009.%°

% State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and
the State, 2001-2010, with 2000 & 2010 Census Counts. Sacramento, California, August 2011.

% State of California, Employment Development Department (EDD), Labor Market Information
Division. <http://www.labormarketinfo.edd.ca.gov/cgi/dataanalysis/AreaSelection.asp?tableName=labforce>

% Note that the VMT values presented in the MPR are not representative of total district or
statewide VMT. These values represent only the VMT recorded by automated vehicle detectors deployed
on urban freeways. This distinction is made because, while the vast majority of delay occurs on the
freeways that are monitored by detectors, travel is done throughout the state, and detectors do not record all
of it.
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Figure 10-1

DISTRICT 12 TOTAL VEHICLE MILES OF TRAVEL ON MONITORED FREEWAYS,
BY MONTH, 2009-2010
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SECTION 10.2. TRAFFIC CONGESTION

10.2.1. Total and Average Vehicle Hours of Delay

District 12 reported a total of 12.3 million VHD in 2010, measured at 35 mph, and
26.3 million VHD in 2010 measured at 60 mph. This represents a 26 percent increase
over the previous year’s total VHD at 35 mph and a 21 percent increase over 2009 total
VHD at 60 mph. Figures 10-2 and 10-3 show the totals by month for 2009 and 2010.

The average weekday VHD in 2010 was 42,700 measured at 35 mph and
91,400 measured at 60 mph. Figures 10-4 and 10-5 show the average VHD totals by
month for 2009 and 2010.

District 12 accounted for 12.9 percent of total statewide VHD at 35 mph in 2010
compared with 12.3 percent in 2009, and 11.8 percent of total statewide VHD at 60 mph
in 2010 compared with 11.2 percent in 2009.

Figure 10-2 Figure 10-3
DISTRICT 12 TOTAL VEHICLE HOURS OF DISTRICT 12 TOTAL VEHICLE HOURS OF
DELAY AT 35 MILES PER HOUR, BY MONTH, DELAY AT 60 MILES PER HOUR, BY MONTH,
2009-2010 2009-2010
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Figure 10-4 Figure 10-5
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10.2.2. Average Vehicle Hours of Delay by Day of Week
Friday was the most congested day in 2010 (averaging 108,900 VHD) as shown

in Figure 10-6, which shows average VHD by day of week. Thursday and Wednesday
were the next most congested days, reporting 95,500 and 88,100 VHD, respectively.
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Figure 10-6

DISTRICT 12 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY DAY OF WEEK, 2009-2010
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The largest absolute growth in weekday delay occurred on Tuesday followed by
Friday compared with the prior year (an increase of approximately 20,600 VHD each).
Tuesday and Friday also showed the largest weekday percentage increases in congestion
compared with 2009 (32 percent and 23 percent, respectively). Average 2010 Saturday
VHD increased by 20 percent over 2009 and average 2010 Sunday/holiday delay
increased by 14 percent over 2009.

10.2.3. Average Vehicle Hours of Delay by Hour of Day

Figure 10-7 shows the average VHD by hour for weekdays, Saturdays, and
Sundays/holidays for 2009 and 2010 at the 60 mph threshold. The 2010 weekday
PM Peak hour was at 5 PM, averaging 15,600 VHD for that hour. The weekday
PM Peak hour delay was 23 percent higher in 2010 than it was in 2009. The weekday
PM Peak period lasted from approximately 3 PM to 6 PM, approximately the same
duration as in 20009.
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Figure 10-7

DISTRICT 12 AVERAGE VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY HOUR OF DAY, 2009-2010
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Hour of Day

The weekday AM Peak hour for the year was 8 AM, averaging just over
8,900 VHD. The weekday AM Peak hour VHD in 2010 was 26 percent higher than it
was in 2009. The weekday AM Peak period started at approximately 6 AM and ended at
9 AM, approximately the same duration as in 2009.

Saturdays and Sundays/holidays experienced less congestion than weekdays,
although the average delay from approximately 11 AM to 2 PM on Saturdays was higher
than it was on weekdays in 2010. The peak hour on both Saturdays and
Sundays/holidays in 2010 was at 1 PM. There was a particularly large percentage growth
in Saturday delay, with a 37 percent increase in delay during the 1 PM hour.

10.2.4. Total Vehicle Hours of Delay by County

Figure 10-8 shows the total annual VHD at the 60 mph threshold for Orange
County for 2009 and 2010. Orange County reported 26.3 million VHD at 60 mph in
2010 and 21.8 million VHD at 60 mph in 2009. This was a 21 percent increase in delay
between the two years.
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Figure 10-8

DISTRICT 12 TOTAL ANNUAL VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR,
BY COUNTY, 2009-2010
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SECTION 10.3. LOST PRODUCTIVITY

The vehicle hours of delay reported in the previous section result in lost
productivity. As traffic volumes increase to fill the capacity of a roadway, speed declines
and throughput drops. This loss in throughput is the lost productivity of the system.

Figure 10-9

DISTRICT 12 AVERAGE NON-HOLIDAY WEEKDAY EQUIVALENT LOST LANE MILES AT
35 MILES PER HOUR, BY TIME PERIOD, 2009-2010
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To represent this lost productivity, lost vehicle throughput—where speeds drop
below 35 mph—is converted into “equivalent lost lane miles.” These lost lane miles
(LLM) represent a theoretical level of capacity that, if added to the system, would
achieve maximum productivity.

Figure 10-9 shows how congestion impacts theoretical lane capacity during
different time periods for 2010 compared with the previous year. In the 2010 PM Peak
period (3 PM to 7 PM), District 12 lost 74 lane miles, a 32 percent increase in lost lane
miles over 2009.

During 2010, 33 lane miles were lost in the AM Peak period (6 AM to 10 AM),
about 10 miles up from the previous year— a 42 percent increase. The midday period
(Off-Peak Day, 10 AM to 3 PM) lost 13 lane miles, a 26 percent increase over 2009. The
evening and early morning period (Off-Peak Night, 7 PM to 6 AM) showed a slight
increase in lost productivity.

133



ct- California Department of Transportation
Mobility Performance Report 2010

SECTION 10.4. DETECTOR HEALTH AND DATA QUALITY

As mentioned previously, travel demand and mobility data in this report were
derived from automated detection. Each detector is analyzed by PeMS to determine if it
is functioning properly. District 12°s overall detector health affects the quality of the data
reported in the MPR.

Figure 10-10

DISTRICT 12 DETECTOR HEALTH BY DAY, 2009-2010
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Figure 10-10 shows the total number of detectors in District 12 for each day
between January 2009 and the end of December 2010. The detectors are separated into
two categories: “good” working detectors, shown in green, and “bad” detectors, shown in
grey. A bad detector is one that does not provide readable or useable data to PeMS, and
its data are replaced with imputed, or estimated, data.

By the end of December 2010, District 12 had 5,284 detectors in place compared
with 5,047 at the end of 2009, a 4.7 percent increase in detectors. During 2010, the
percentage of good detectors averaged 80 percent with one day reporting less than
50 percent working detectors. Detector health was slightly better in 2009, which
averaged 83 percent working detectors and one day with less than 50 percent working
detection.
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SECTION 10.5. CONGESTED FREEWAYS AND
TOP BOTTLENECK LOCATIONS

This section describes the specific locations on District 12’s freeway network that
experienced the most delay in 2010. First, District 12°s most congested freeways,
including both directions of travel, are listed in order of total VHD in 2010. Then,
District 12’s worst bottlenecks — locations that have frequent recurrent delay due to
volume exceeding capacity — are listed.

10.5.1. Congested Freeways

Table 10-1 shows District 12°s “Top Ten” most congested freeways by county as
measured by VHD at the 60 mph threshold, for 2009 and 2010. I-5 was the most
congested freeway in 2010, followed by 1-405 and SR-91.

Table 10-1
DISTRICT 12 TOP CONGESTED FREEWAYS, 2009-2010
Annual Vehicle Hours of Difference
Delay at 60 mph (2009-2010) Rank
Route County 2009 2010 Absolute % 2009 2010

5 Orange 6,716,257 8,151,568 1,435,312 21 1 1
405 Orange 4,450,374 5,466,763 1,016,389 23 3 2
91 Orange 4,801,525 5,169,147 367,623 8 2 3
57 Orange 2,206,708 3,167,448 960,740 44 5 4
55 Orange 2,216,879 2,587,346 370,467 17 4 5
22 Orange 935,292 1,027,541 92,249 10 6 6
73 Orange 209,349 285,296 75,947 36 7 7
605 Orange 146,386 241,665 95,279 65 8 8
241 Orange 92,173 166,113 73,941 80 9 9
261 Orange 9,861 21,703 11,843 120 10 10

Freeway congestion can vary annually and quarterly based on travel patterns,
construction activity, and other variables, so the Top Ten can change from one year to the
next. Caltrans is increasing the amount of detection on the region’s freeways. As more
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detection is deployed, additional freeways that currently do not have extensive
monitoring may report higher levels of congestion in the future.

10.5.2. Top Bottleneck Locations

Table 10-2 lists the AM Peak period “Top Ten” most congested bottleneck
locations for the year; Table 10-3 shows the PM Peak period “Top Ten” as identified by
an analysis of the data returned in a query of the PeMS Top Bottlenecks report.*® The
data for all congested segments and bottlenecks that met certain performance criteria
were digitized to create the AM and PM Bottleneck Maps shown in Figures 10-11 and
10-12.

These bottlenecks can change from quarter to quarter, and may be indicative of
temporary bottlenecks (e.g., short-term construction activities or special events) rather
than major geometric constraints that require operational strategies or capital expansion.
Operational investigations are required to determine with certainty the improvements
needed at the bottleneck locations identified in this report.

Table 10-2

DISTRICT 12 TOP BOTTLENECKS, AM PEAK PERIOD

Average
Vehicle Average % of
Absolute Approximate Hours of Duration Days
Rank County City Route Dir Postmile Location Delay (Hours) Active
1 Orange Anaheim 91 W 28.36 | Lakeview Ave 689 2.09 95
2 Orange Fullerton 57 S 6.53 | Chapman Ave 664 2.03 94
3 Orange Tustin 55 S 10.38 | South of I-5 577 2.39 95
4 Orange Orange 55 S 13.18 | La Veta Ave 529 1.76 91
5 Orange Huntington Beach 405 S 16.03 | Edinger Ave 500 1.89 96
6 Orange Irvine 405 N 3.80 | Jeffrey Rd 452 0.92 75
7 Orange Tustin 5 N 101.49 | Red Hill Ave 419 0.80 71
8 Orange Santa Ana 55 S 9.19 | Edinger Ave 353 1.43 92
9 Orange Mission Viejo 5 N 87.61 | Oso Parkway 296 0.91 46
10 Orange Santa Ana 5 S 103.09 | 1% st 293 1.30 88

% peMS analyzes longer time ranges for the bottleneck analysis than for the lost productivity
analysis. The AM Peak period for the bottleneck analysis is from 5 AM to 10 AM and the PM Peak period
is from 3 PM to 8 PM (versus 6 AM to 10 AM and 3 PM to 7 PM).
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Table 10-3

DISTRICT 12 TOP BOTTLENECKS, PM PEAK PERIOD

Average

Vehicle Average % of

Absolute Hours of | Duration Days

Rank County City Route | Dir Postmile Approximate Location Delay (Hours) Active
1 Orange Fountain Valley 405 N 13.74 Brookhurst St 2,520 3.61 99
2 Orange Brea 57 N 11.27 Tonner Canyon Rd 2,075 2.07 85
3 | orange | Anaheim 91 E 35.39 EZSI of Gypsum Canyon | gg 157 60
4 Orange Santa Ana 55 N 8.12 Dyer Rd 1,119 2.78 98
5 | orange | Anaheim 91 E 36.35 \1’.\:;? of Coal Canyon 1,053 1.35 44
6 Orange Santa Ana 5 N 104.85 17th St 962 2.58 98
7 Orange Laguna Hills 5 S 90.9 El Toro Rd 891 1.75 87
8 Orange Anaheim 91 E 34.95 Gypsum Canyon Rd 716 1.07 75
9 Orange Tustin 5 N 101.49 Red Hill Ave 697 1.26 84
10 | orange | Anaheim 91 | E 36.76 | Eastof Coal Canyon 619 113 56

Trail

PM Peak period bottlenecks.

Figure 10-11 displays the AM Peak period bottlenecks on a map, using a red
arrow to indicate the location and direction of the bottleneck. A red line extends behind
the arrow to indicate the average length of congestion. Figure 10-12 displays the
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Figure 10-11

DISTRICT 12 BOTTLENECKS AND CONGESTED SEGMENTS, AM PEAK PERIOD
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Figure 10-12

DISTRICT 12 BOTTLENECKS AND CONGESTED SEGMENTS, PM PEAK PERIOD

@ Bottleneck Rank

~# Bottleneck Location and Direction

Congestion

Route

Urban Boundary

D County Line
Wiles e
0 1.5 3 ]
*m_ Bottlenecks and Congestion
Mnhiiner%rﬂ'anw Repott District 12, PM Peak (3 PM to 8 PM)

139



orT

APPENDIX A

DATA TABLES

Table A-1

VEHICLE MILES OF TRAVEL, STATEWIDE TOTAL, BY DISTRICT BY MONTH, 2009-2010

District Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Total
2009 543,385,380 497,395,080 565,910,660 562,250,870 574,751,890 575,532,260 603,685,590 641,053,980 653,042,810 666,187,780 628,942,530 655,156,360 7,167,295,190
B
2010 629,666,130 602,836,410 686,429,500 663,568,490 680,981,130 683,603,610 708,863,560 715,294,710 682,103,740 690,604,320 644,096,030 665,450,020 8,053,497,650
2009 1,776,540,740 1,614,111,490 1,839,606,830 1,844,356,920 1,883,033,680 1,861,711,580 1,910,173,770 1,973,976,370 1,909,663,930 1,974,933,250 1,906,416,110 2,011,144,830 22,505,669,500
4
2010 1,953,284,590 1,921,169,950 2,209,456,990 2,160,550,220 2,237,442,630 2,227,886,700 2,268,960,370 2,288,055,900 2,176,028,400 2,237,718,820 2,127,653,280 2,172,917,700 25,981,125,550
2009 62,529,440 72,081,800 89,496,510 98,442,130 118,527,290 145,539,870 171,160,650 177,172,230 170,127,190 179,075,810 177,288,900 177,038,100 1,638,479,920
6
2010 164,680,550 162,168,940 177,766,360 175,841,170 208,124,460 206,249,970 201,792,100 202,882,700 193,873,930 196,837,380 186,916,580 186,399,780 2,263,533,920
2009 3,031,964,400 2,751,180,120 3,124,047,080 3,104,117,280 3,125,589,830 2,945,822,360 3,025,884,220 3,016,905,430 2,878,148,650 2,988,935,980 2,834,774,160 2,912,539,610 35,739,909,120
7
2010 2,793,068,370 2,643,548,000 3,012,317,930 2,932,928,570 3,003,886,680 2,943,554,170 3,012,857,570 3,036,135,990 2,890,507,740 2,960,325,950 2,828,349,720 2,852,880,240 34,910,360,930
2009 712,532,500 688,293,270 789,424,640 778,859,410 786,380,820 765,833,810 843,852,520 836,569,350 799,732,290 917,534,240 925,298,100 955,182,250 9,799,493,200
8
2010 917,382,650 902,925,650 1,086,856,610 1,061,164,030 1,075,627,950 1,074,087,230 1,079,620,950 1,103,571,400 1,066,679,050 1,103,594,450 1,054,607,420 1,068,083,610 12,594,201,000
2009 305,337,620 281,971,540 325,814,580 328,404,150 344,629,660 349,538,380 363,663,690 371,614,770 353,572,070 361,354,690 340,967,910 345,716,050 4,072,585,110
10
2010 322,092,580 312,468,030 361,721,740 352,910,440 368,736,000 368,499,050 380,688,880 383,048,700 365,685,460 370,918,980 355,444,560 437,893,160 4,380,107,580
2009 908,590,070 841,633,250 960,019,340 940,545,220 956,824,540 952,084,520 1,010,915,840 1,013,718,110 961,287,900 990,808,700 916,525,580 949,154,520 11,402,107,590
11
2010 914,149,150 881,883,670 1,010,542,600 976,756,380 1,000,947,140 991,621,680 1,025,657,300 1,029,777,120 970,405,570 981,288,650 933,348,310 944,869,250 11,661,246,820
2009 956,499,280 879,202,790 972,031,140 957,844,570 978,257,030 960,006,010 1,022,348,460 1,024,455,270 968,796,790 998,304,030 933,842,680 962,262,700 11,613,850,750
12
2010 925,966,010 880,400,140 1,005,705,420 979,965,680 1,001,142,910 997,025,520 1,029,121,650 1,031,513,980 973,506,300 990,686,330 943,262,230 961,551,880 11,719,848,050
2009 8,297,379,430 7,625,869,340 8,666,350,780 8,614,820,550 8,767,994,740 8,556,068,790 8,951,684,740 9,055,465,510 8,694,371,630 9,077,134,480 8,664,055,970 8,968,194,420 103,939,390,380
Total

2010

8,620,290,030

8,307,400,790

9,650,797,150

9,303,684,980

9,576,888,900

9,492,527,930

9,707,562,380

9,790,280,500

9,318,790,190

9,531,974,880

9,073,678,130

9,290,045,640

111,563,921,500
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Table A-2

HISTORICAL VEHICLE HOURS OF DELAY (VHD) AT 35 MILES PER HOUR (MPH), STATEWIDE AND DISTRICT TOTALS,

PERCENT OF STATEWIDE TOTAL, BY DISTRICT, 2005-2010

2005 2006 2007 2008 2009 2010
VHD % of VHD % of VHD % of VHD % of VHD % of VHD % of
District at 35 mph Total at 35 mph Total at 35 mph Total at 35 mph Total at 35 mph Total at 35 mph Total
3 5,399,394 6.1 5,095,332 4.8 4,177,656 4.5 3,448,082 4.1 3,227,278 4.1 2,990,158 3.1
4 14,750,661 16.7 20,361,232 19.2 17,565,580 18.9 16,721,164 19.7 16,910,562 21.4 19,883,167 20.8
6 2,268 0.0 182,657 0.2 55,256 0.1 554,891 0.7 719,913 0.9 439,009 0.5
7 44,290,451 50.2 47,619,547 44.9 37,097,300 39.9 38,864,571 45.8 39,441,826 50.0 49,209,529 51.4
8 5,054,794 5.7 9,398,501 8.9 8,801,026 9.5 4,740,172 5.6 4,547,384 5.8 5,469,601 5.7
10 0.0 523,480 0.5 1,043,661 11 1,151,889 14 662,029 0.8 811,100 0.8
11 8,098,209 9.2 8,889,241 8.4 7,866,378 8.5 4,207,711 5.0 3,613,140 4.6 4,585,513 4.8
12 10,594,562 12.0 13,931,846 13.1 16,262,858 175 15,211,551 17.9 9,735,627 12.3 12,305,973 12.9
Ste;_toegléviilde 88,190,339 100.0 106,001,835 100.0 92,869,715 100.0 84,900,031 100.0 78,857,759 100.0 95,694,049 100.0
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Table A-3

PERCENT OF STATEWIDE TOTAL, BY DISTRICT, 2005-2010

HISTORICAL VEHICLE HOURS OF DELAY (VHD) AT 60 MILES PER HOUR (MPH), STATEWIDE AND DISTRICT TOTALS,

2005 2006 2007 2008 2009 2010

VHD % of VHD % of VHD % of VHD % of VHD % of VHD % of

District at 60 mph Total at 60 mph Total at 60 mph Total at 60 mph Total at 60 mph Total at 60 mph Total
3 11,869,678 5.8 11,645,997 5.0 12,194,681 5.7 8,211,201 4.2 9,296,136 4.8 9,390,255 4.2
4 36,087,876 17.7 45,000,926 19.2 40,498,843 18.9 37,345,019 19.0 40,101,939 21.0 45,048,943 20.0
6 11,689 0.0 363,566 0.2 247,140 0.1 2,143,285 11 3,536,624 1.8 2,483,382 11
7 101,647,574 49.9 | 107,899,895 46.0 86,592,953 40.4 89,336,614 46.0 90,243,679 47.0 | 108,162,001 48.0
8 13,280,480 6.5 20,368,874 8.7 18,701,989 8.7 11,480,488 5.9 15,498,566 8.0 16,418,407 7.3
10 -—-- 0.0 2,092,743 0.9 5,897,863 2.8 5,762,128 3.0 4,336,335 2.0 4,441,831 2.0
11 17,415,687 8.5 18,209,169 7.8 16,657,001 7.8 10,576,740 54 9,192,776 4.7 11,317,044 51
12 23,382,801 115 28,971,073 12.4 33,555,205 15.7 30,311,407 16.0 21,791,847 11.0 26,294,903 12.0
SlElEnTee 203,695,784 100.0 | 234,552,241 100.0 | 214,345,675 100.0 | 195,166,882 100.0 | 193,997,902 100.0 | 223,556,766 100.0

Total
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Table A-4

VEHICLE HOURS OF DELAY AT 35 MILES PER HOUR, STATEWIDE AND DISTRICT TOTALS, BY DISTRICT BY MONTH, 2009-2010

District Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec A‘Il]gtgﬁl

2009 306,646 279,749 357,859 335,878 250,423 218,539 242,020 268,459 238,505 264,233 200,509 264,459 3,227,278

3
2010 202,113 223,394 262,053 233,710 226,644 207,116 279,416 263,791 293,902 251,025 270,376 276,618 2,990,158
2009 1,216,474 948,949 1,102,110 1,097,392 1,351,782 1,141,871 1,431,311 1,429,450 1,764,534 2,041,656 1,766,700 1,618,333 16,910,562

4
2010 990,599 1,211,282 1,467,914 1,366,859 1,556,388 1,536,399 1,636,700 1,934,492 2,199,413 2,023,995 2,000,782 1,958,343 19,883,167
2009 16,718 47,237 55,113 37,620 41,322 45,142 44,736 83,715 108,408 98,753 73,381 67,768 719,913

6
2010 63,883 52,513 60,987 42,204 35,432 45,284 45,821 16,468 12,264 11,464 15,395 37,294 439,009
2009 3,027,550 3,039,217 3,482,559 3,158,454 3,182,384 3,071,453 3,313,136 2,813,790 3,381,650 3,970,254 3,534,972 3,466,408 39,441,826

7
2010 2,945,487 3,556,313 4,329,894 4,000,689 4,056,477 4,283,097 4,145,698 3,797,522 4,121,996 4,766,225 4,703,385 4,502,748 49,209,529
2009 252,894 382,756 341,469 429,665 417,044 320,305 368,502 370,601 375,684 361,891 436,057 490,514 4,547,384

8
2010 378,880 380,718 468,952 438,084 447,244 392,967 313,200 384,869 442,120 483,078 625,503 713,988 5,469,601
2009 27,446 33,544 45,475 43,707 63,602 55,495 57,359 54,737 68,868 85,018 68,643 58,134 662,029

10
2010 68,360 69,911 137,336 107,119 59,274 55,773 59,525 34,164 36,142 52,350 52,071 79,076 811,100
2009 285,597 345,025 274,936 273,365 249,099 256,309 356,046 288,299 286,094 308,428 312,931 377,012 3,613,140

11
2010 292,392 276,968 341,474 372,828 301,165 352,676 404,730 405,641 436,962 447,506 478,423 474,750 4,585,513
2009 731,480 665,433 733,202 800,016 793,388 723,743 1,039,636 813,375 823,739 791,362 852,455 967,799 9,735,627

12
2010 782,752 1,005,739 1,088,718 958,275 1,044,220 1,026,775 1,169,896 1,023,454 928,402 1,125,078 1,111,770 1,040,895 12,305,973
St 2009 5,864,805 5,741,910 6,392,722 6,176,097 6,349,045 5,832,857 6,852,745 6,122,425 7,047,482 7,921,595 7,245,647 7,310,426 78,857,759
Total 2010 5,724,466 6,776,837 8,157,328 7,519,767 7,726,842 7,900,086 8,054,987 7,860,402 8,471,199 9,160,720 9,257,704 9,083,710 95,694,049
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Table A-5

VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, STATEWIDE AND DISTRICT TOTALS, BY DISTRICT BY MONTH, 2009-2010

Annual
District Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

2009 691,153 639,167 783,184 773,634 753,183 718,062 744,417 816,573 839,455 910,097 757,893 869,318 9,296,136

3
2010 768,514 780,869 912,603 867,407 857,025 834,490 949,280 678,428 696,154 662,092 695,334 688,061 9,390,255
2009 2,929,732 2,480,121 2,843,769 2,747,213 3,146,023 2,865,460 3,270,157 3,389,870 3,981,611 4,518,561 4,056,976 3,872,446 40,101,939

4
2010 2,524,139 2,837,172 3,421,982 3,181,776 3,484,070 3,491,807 3,588,914 4,349,616 4,743,082 4,546,998 4,502,485 4,376,902 45,048,943
2009 86,916 194,697 238,452 215,447 237,379 275,084 296,700 406,789 470,480 437,885 340,866 335,929 3,536,624

6
2010 304,184 286,899 265,379 249,563 293,672 311,255 279,309 95,919 87,563 87,100 96,620 125,920 2,483,382
2009 6,914,340 6,808,188 7,769,190 7,359,329 7,389,401 7,247,273 7,702,440 6,884,806 7,739,493 8,761,949 7,835,733 7,831,536 90,243,679

7
2010 6,809,600 7,843,288 9,493,379 8,888,298 8,984,395 9,361,439 9,211,195 8,881,739 9,127,714 10,045,936 9,871,416 9,643,600 108,162,001
2009 916,945 1,244,955 1,226,899 1,394,130 1,330,394 1,160,507 1,298,649 1,313,921 1,327,903 1,275,140 1,462,560 1,546,562 15,498,566

8
2010 1,257,214 1,275,756 1,552,357 1,484,289 1,455,953 1,389,388 1,235,953 1,084,582 1,162,300 1,274,494 1,524,420 1,721,702 16,418,407
2009 273,702 246,135 303,562 321,094 348,407 363,993 386,625 413,990 463,740 477,352 387,887 349,850 4,336,335

10
2010 351,993 348,429 483,232 444,060 405,043 419,195 415,573 314,030 316,950 345,389 307,267 290,671 4,441,831
2009 715,631 803,422 732,750 704,246 661,883 692,303 874,662 764,541 737,553 786,957 797,275 921,554 9,192,776

11
2010 767,986 766,699 910,826 943,011 811,761 922,536 1,071,088 968,947 983,170 1,027,212 1,073,128 1,070,681 11,317,044
2009 1,626,031 1,506,654 1,706,709 1,757,471 1,764,055 1,643,104 2,192,131 1,853,180 1,903,517 1,868,577 1,890,836 2,079,584 21,791,847

12
2010 1,792,238 2,111,425 2,342,609 2,087,440 2,217,651 2,206,813 2,459,586 2,178,541 2,034,454 2,323,112 2,292,246 2,248,789 26,294,903
2009 14,154,449 13,923,340 15,604,515 15,272,564 15,630,725 14,965,785 16,765,781 15,843,670 17,463,752 19,036,519 17,530,026 17,806,778 193,997,902

Statewide
Total

2010 14,575,867 16,250,536 19,382,367 18,145,844 18,509,568 18,936,923 19,210,899 18,551,803 19,151,386 20,312,333 20,362,916 20,166,326 223,556,766
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VEHICLE HOURS OF DELAY AT 35 MILES PER HOUR, STATEWIDE AND DISTRICT NON-HOLIDAY WEEKDAY AVERAGES,

Table A—6

BY DISTRICT BY MONTH, 2009-2010

District Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ,Q/ner:ggle
2009 11,981 12,245 12,441 12,709 10,286 8,475 8,919 10,033 9,902 10,739 8,431 10,269 10,535

3
2010 7,928 8,165 9,255 8,856 9,056 7,865 9,770 9,535 11,648 10,509 11,324 11,312 9,605
2009 55,087 44,816 45,051 43,324 56,207 45,052 54,566 55,109 74,777 84,104 79,818 66,049 58,472

4
2010 45,975 55,014 57,233 55,143 63,038 61,066 62,704 71,208 91,862 84,136 83,924 81,737 67,771
2009 673 1,979 2,061 1,618 1,880 1,851 1,878 3,560 4,829 4,233 3,312 2,905 2,564

6
2010 2,950 2,554 2,445 1,726 1,686 1,974 1,942 626 556 486 615 1,087 1,548
2009 133,114 143,000 139,544 122,645 133,814 122,297 131,945 110,432 143,843 165,381 161,172 141,877 137,105

7
2010 132,653 164,174 167,279 160,350 169,466 171,803 170,638 146,006 173,749 205,449 206,066 189,128 171,320
2009 10,906 17,375 13,387 16,844 17,984 12,557 14,447 15,221 15,429 14,863 19,794 19,230 15,625

8
2010 16,012 15,827 17,093 16,843 18,628 14,577 12,570 15,280 19,363 21,821 26,619 28,881 18,576
2009 1,152 1,600 1,498 1,420 2,820 2,381 2,404 2,440 3,042 3,937 3,452 2,497 2,381

10
2010 3,373 3,557 5,883 4,753 2,654 2,431 2,607 1,383 1,441 2,209 2,412 3,001 2,996
2009 13,325 17,316 11,535 11,251 10,814 10,375 14,041 11,504 12,680 13,801 14,618 16,608 13,112

11
2010 14,002 13,823 13,909 16,192 13,831 14,585 17,296 16,571 19,846 20,814 22,179 21,426 17,026
2009 31,464 32,150 29,947 30,706 33,169 27,752 37,907 30,124 35,308 34,225 39,990 39,864 33,514

12
2010 35,493 45,198 40,990 37,590 43,727 41,015 47,994 37,677 40,112 50,820 48,661 44,570 42,738
Statewide 2009 257,701 270,481 255,464 240,518 266,975 230,740 266,105 238,422 299,810 331,284 330,587 299,298 273,308
AT 2010 258,387 308,312 314,087 301,453 322,085 315,315 325,520 298,286 358,576 396,243 401,801 381,143 331,580
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VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, STATEWIDE AND DISTRICT NON-HOLIDAY WEEKDAY AVERAGES,

Table A-7

BY DISTRICT BY MONTH, 2009-2010

District Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AAvner::g:e
2009 28,074 28,872 29,028 30,235 30,721 27,788 27,664 30,879 33,239 34,809 30,756 32,283 30,360

3
2010 29,567 30,265 32,219 32,265 32,831 30,928 34,419 25,033 27,969 26,965 28,509 27,312 29,875
2009 131,145 116,108 116,931 111,464 134,217 115,537 128,103 135,632 169,884 187,350 183,160 157,789 140,238

4
2010 115,789 130,657 134,990 129,770 144,347 140,911 142,126 164,843 199,703 189,239 189,842 181,892 155,342
2009 3,395 8,106 9,039 8,493 9,580 10,620 11,313 15,649 18,866 16,941 13,817 13,053 11,602

6
2010 12,243 12,315 9,971 9,592 11,800 12,036 10,772 3,728 3,768 3,588 4,037 4,580 8,175
2009 300,388 318,254 312,792 290,221 313,980 290,827 307,914 276,566 330,264 363,069 356,048 319,655 314,494

7
2010 302,841 357,809 365,061 355,356 373,124 373,602 376,199 343,258 381,389 425,699 427,018 398,298 373,312
2009 38,672 55,269 47,040 53,452 56,109 44,495 49,791 52,776 53,337 51,218 64,930 59,296 52,084

8
2010 51,588 52,548 56,426 56,427 57,503 51,527 47,508 43,121 49,915 55,194 64,134 69,478 54,566
2009 11,888 11,908 12,378 13,217 15,905 15,583 16,099 18,195 20,371 20,466 18,505 14,994 15,790

10
2010 16,408 16,929 20,127 19,137 18,305 17,907 18,059 13,286 13,721 14,629 13,825 11,930 16,227
2009 32,831 39,266 30,573 28,836 28,601 28,160 34,158 30,354 32,176 34,238 36,920 39,742 32,911

11
2010 35,664 36,625 36,441 40,132 36,318 37,780 44,572 38,732 43,921 46,609 48,928 47,952 41,121
2009 70,089 71,817 69,556 68,531 74,375 63,853 81,484 70,316 81,153 79,359 88,095 85,243 75,242

12
2010 80,394 95,808 89,573 83,175 93,337 87,859 100,633 81,955 87,737 103,143 99,906 95,348 91,438
Statewlde 2009 616,483 649,600 627,337 604,450 663,488 596,863 656,527 630,367 739,291 787,452 792,232 722,054 672,720
Average 2010 644,493 732,957 744,807 725,854 767,565 752,550 774,288 713,957 808,123 865,066 876,199 836,791 770,056
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Table A-8
VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, STATEWIDE AND DISTRICT AVERAGES, BY DISTRICT BY DAY OF WEEK,
2009-2010
Weekly
District Year Monday Tuesday Wednesday Thursday Friday Saturday Sunday Average
2009 25,927 27,638 28,791 30,059 39,263 15,068 14,393 25,469
° 2010 24,516 28,318 29,245 29,977 36,975 16,482 16,898 25,727
2009 120,933 130,123 137,601 145,550 166,173 47,756 39,015 109,868
: 2010 126,113 149,736 160,574 169,991 167,973 61,928 47,511 123,422
2009 10,957 11,664 11,438 11,966 11,939 5,866 5,155 9,689
° 2010 8,153 8,133 7,939 8,302 8,357 4,327 3,406 6,804
2009 279,707 285,877 317,831 319,205 368,747 131,158 72,347 247,243
! 2010 349,077 344,904 363,063 383,544 425,578 161,712 101,985 296,334
2009 54,107 45,452 50,486 43,522 67,441 25,046 18,115 42,462
° 2010 56,426 51,515 51,525 46,802 66,957 26,581 22,136 44,982
2009 17,105 13,559 15,421 13,663 19,421 2,541 3,885 11,880
0 2010 18,767 13,750 15,697 14,214 19,030 2,719 3,869 12,169
2009 27,185 29,601 32,113 34,250 41,183 9,672 6,923 25,186
= 2010 33,984 39,624 38,441 45,395 47,757 11,442 7,013 31,006
2009 64,930 64,930 77,510 80,122 88,367 32,721 19,429 59,704
12 2010 78,397 85,548 88,114 95,540 108,917 39,133 22,229 72,041
Statewide 2009 600,852 608,844 671,191 678,339 802,533 269,827 179,262 531,501
Average 2010 695,432 721,528 754,597 793,766 881,544 324,325 225,047 612,484
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Table A-9 (A)

VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, STATEWIDE AND DISTRICT NON-HOLIDAY WEEKDAY AVERAGES,
BY DISTRICT BY HOUR, 2009-2010

District 3 District 4 District 6 District 7 District 8 District 10 District 11 District 12 Statewide Average
Hour 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
12:00 AM 81 105 284 261 102 63 565 958 171 161 56 64 28 30 217 302 1,503 1,943
1:00 AM 121 150 359 356 200 130 778 1,283 267 257 104 131 42 50 256 334 2,127 2,691
2:00 AM 129 158 415 402 205 142 822 1,329 303 279 136 169 53 63 263 333 2,325 2,875
3:00 AM 156 181 513 492 219 160 966 1,528 381 357 184 226 81 90 285 361 2,785 3,396
4:00 AM 222 231 731 709 259 185 1,310 2,036 505 490 240 283 133 131 343 420 3,743 4,486
5:00 AM 363 345 1,133 1,295 315 208 2,376 3,469 1,030 1,305 330 379 229 230 548 642 6,323 7,872
6:00 AM 714 631 2,484 3,426 403 260 8,946 12,217 2,251 2,855 444 491 908 1,016 1,582 2,092 17,733 22,987
7:00 AM 1,952 1,871 9,442 11,312 588 412 23,459 30,546 3,992 4,683 485 469 3,035 4,269 5,807 7,715 48,760 61,278
8:00 AM 2,276 2,349 15,872 17,673 542 375 27,833 34,814 3,495 3,788 724 694 3,083 4,384 7,079 8,936 60,903 73,013
9:00 AM 1,246 1,234 9,508 11,448 517 344 18,764 23,927 2,474 2,366 1,063 1,055 1,267 1,561 3,578 4,088 38,417 46,023
10:00 AM 1,224 1,150 5,279 6,925 565 373 12,533 16,314 2,397 2,220 1,351 1,367 1,005 1,044 2,582 2,713 26,936 32,107
11:00 AM 1,358 1,254 4,679 6,219 628 411 10,490 13,631 2,509 2,385 1,528 1,583 1,042 1,089 2,626 2,828 24,860 29,399
12:00 PM 1,486 1,387 4,789 6,204 677 449 10,541 13,433 2,689 2,655 1,585 1,711 1,099 1,140 2,762 3,089 25,627 30,068
1:00 PM 1,650 1,518 4,932 6,210 708 488 11,354 14,467 2,831 2,803 1,613 1,659 1,105 1,190 2,801 3,270 26,992 31,606
2:00 PM 1,898 1,742 6,310 7,514 748 545 17,049 20,010 3,445 3,348 1,435 1,461 1,302 1,537 3,904 4,569 36,090 40,727
3:00 PM 2,671 2,456 10,158 10,671 806 598 29,564 31,009 4,728 4,639 1,302 1,278 2,688 3,346 6,694 7,632 58,611 61,629
4:00 PM 3,860 3,798 15,483 15,660 811 634 37,136 38,888 5,622 5,709 1,110 1,084 5,324 6,505 9,371 11,178 78,616 83,456
5:00 PM 4,888 5,011 23,294 23,171 882 711 44,559 46,701 6,298 6,777 879 832 6,855 8,745 12,725 15,592 100,379 107,541
6:00 PM 1,902 2,053 16,022 16,467 546 392 33,890 36,111 3,238 3,551 389 394 2,568 3,548 7,585 9,872 66,140 72,388
7:00 PM 650 693 4,260 4,862 442 310 12,540 15,405 1,221 1,350 227 245 427 518 2,014 2,766 21,781 26,148
8:00 PM 467 484 1,444 1,532 409 287 3,717 5,779 757 870 164 181 215 218 809 954 7,982 10,306
9:00 PM 434 435 1,137 1,065 383 267 2,111 3,741 609 704 150 158 180 178 562 664 5,565 7,213
10:00 PM 347 358 979 850 345 232 1,797 3,254 530 578 156 158 142 137 468 595 4,763 6,162
11:00 PM 267 280 731 616 303 197 1,396 2,464 444 436 136 154 102 101 381 494 3,759 4,742
Weekday 30,360 29,875 140,238 155,342 11,602 8,175 314,494 373,312 52,084 54,566 15,790 16,227 32,911 41,121 75,242 91,438 672,720 770,056

Average
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Table A-9 (B)

VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, STATEWIDE AND DISTRICT SATURDAY AVERAGES, BY DISTRICT BY HOUR, 2009-2010

District 3 District 4 District 6 District 7 District 8 District 10 District 11 District 12 Statewide Average
Hour 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
12:00 AM 104 148 359 258 97 55 739 1,227 240 195 20 29 29 26 242 349 1,832 2,288
1:00 AM 122 163 409 245 165 92 702 1,214 197 219 25 40 39 32 231 325 1,891 2,330
2:00 AM 111 143 366 237 160 87 636 1,103 146 207 36 39 42 32 218 298 1,713 2,147
3:00 AM 98 128 281 211 153 90 540 1,003 138 183 37 51 41 30 207 272 1,493 1,968
4:00 AM 106 132 312 239 165 98 596 1,079 157 197 46 65 53] 38 218 283 1,654 2,133
5:00 AM 145 156 366 316 186 106 796 1,350 201 264 50 68 76 B5] 256 326 2,076 2,642
6:00 AM 218 223 451 502 212 122 1,022 1,850 280 389 58 71 113 87 329 397 2,682 3,642
7:00 AM 301 349 648 804 247 148 1,333 2,368 374 531 61 78 184 151 412 496 3,559 4,925
8:00 AM 405 506 869 1,317 280 192 1,782 2,843 505 726 75 101 247 245 528 640 4,690 6,570
9:00 AM 564 704 1,146 1,957 318 309 2,639 3,824 687 978 101 149 333 388 761 961 6,547 9,270
10:00 AM 807 951 1,651 2,911 351 271 4,354 5,828 1,006 1,256 146 180 532 598 1,175 1,667 10,021 13,662
11:00 AM 1,072 1,176 2,781 4,447 380 302 7,133 8,818 1,623 1,874 205 231 965 1,019 2,237 3,002 16,395 20,870
12:00 PM 1,259 1,353 3,943 5,831 397 296 10,448 11,829 2,297 2,410 234 247 1,347 1,476 3,114 4,126 23,040 27,568
1:00 PM 1,469 1,512 4,497 6,254 390 331 12,245 13,670 2,548 2,530 242 256 1,241 1,485 3,142 4,311 25,773 30,350
2:00 PM 1,476 1,493 4,689 6,159 367 332 12,600 14,761 2,589 2,487 238 242 997 1,234 3,057 4,017 26,012 30,726
3:00 PM 1,341 1,471 4,628 6,159 334 267 12,956 15,443 2,545 2,358 210 201 815 1,098 2,966 3,716 25,795 30,714
4:00 PM 1,298 1,421 4,919 6,106 300 232 13,878 15,831 2,645 2,328 171 177 743 1,094 3,231 3,665 27,186 30,854
5:00 PM 1,173 1,297 5,131 6,130 283 203 15,836 17,233 2,629 2,241 155 152 684 953 3,589 3,681 29,480 31,891
6:00 PM 892 965 4,270 4,901 240 182 13,211 15,014 1,726 1,787 121 113 489 643 2,671 2,742 23,619 26,347
7:00 PM 574 622 2,011 2,915 205 146 7,084 9,104 877 1,087 73 75 233 297 1,384 1,288 12,440 15,536
8:00 PM 462 471 1,144 1,430 185 138 3,100 4,805 549 788 70 55 147 157 742 714 6,398 8,557
9:00 PM 419 430 990 1,055 173 130 2,384 3,904 454 649 57 40 131 116 615 690 5,221 7,015
10:00 PM 380 376 1,048 896 152 114 2,775 4,199 347 525 51 33 116 104 707 635 5,576 6,883
11:00 PM 272 290 849 645 127 83 2,370 3,412 287 369 61 25 7 84 691 532 4,734 5,440
Saturday 15,068 16,482 47,756 61,928 5,866 4,327 131,158 161,712 25,046 26,581 2,541 2,719 9,672 11,442 32,721 39,133 269,827 324,325

Average
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Table A-9 (C)

VEHICLE HOURS OF DELAY AT 60 MILES PER HOUR, STATEWIDE AND DISTRICT SUNDAY AND HOLIDAY AVERAGES,
BY DISTRICT BY HOUR, 2009-2010

District 3 District 4 District 6 District 7 District 8 District 10 District 11 District 12 Statewide Average
Hour 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010

12:00 AM 89 118 360 305 44 27 908 1,446 170 194 42 21 27 38 335 380 1,974 2,570
1:00 AM 108 151 360 280 73 44 674 1,137 172 215 40 31 35 36 263 333 1,725 2,262
2:00 AM 95 133 331 268 63 44 600 1,042 114 188 32 36 30 30 215 301 1,481 2,075
3:00 AM 82 123 289 255 62 42 494 873 92 135 33 45 28 26 212 276 1,292 1,804
4:00 AM 89 127 295 273 72 47 490 858 105 126 40 54 34 30 218 277 1,343 1,822
5:00 AM 118 151 374 353 92 57 622 1,050 152 213 49 67 48 40 248 312 1,703 2,280
6:00 AM 172 202 476 539 110 68 1,007 1,691 207 306 58 83 74 73 310 402 2,415 3,419
7:00 AM 263 291 701 982 133 78 1,625 2,475 285 384 72 86 110 143 431 573 3,620 5,093
8:00 AM 336 397 944 1,416 167 97 1,869 2,760 370 476 100 104 125 141 480 627 4,391 6,115
9:00 AM 460 540 1,141 1,568 207 128 1,889 2,910 504 616 140 139 174 171 572 638 5,086 6,819
10:00 AM 675 783 1,368 1,939 252 158 2,301 3,492 709 851 181 188 284 274 771 858 6,542 8,680
11:00 AM 907 1,101 2,077 2,756 287 181 3,266 4,829 1,013 1,153 261 248 464 451 1,203 1,318 9,478 12,233
12:00 PM 1,140 1,391 2,922 3,611 329 209 4,986 6,469 1,374 1,549 302 289 696 677 1,764 1,854 13,513 16,308
1:00 PM 1,359 1,555 3,411 4,208 328 228 6,530 8,214 1,691 1,962 302 306 769 693 1,880 2,127 16,271 19,604
2:00 PM 1,406 1,628 3,395 4,425 342 237 7,270 9,402 1,690 2,107 310 310 689 589 1,717 2,002 16,819 21,033
3:00 PM 1,402 1,677 3,323 4,466 358 239 7,290 9,764 1,627 2,015 305 302 640 639 1,491 1,780 16,437 21,219
4:00 PM 1,372 1,628 3,614 4,612 351 239 6,805 9,292 1,590 2,120 276 270 601 758 1,425 1,749 16,035 21,001
5:00 PM 1,232 1,491 4,277 4,945 342 240 7,116 9,188 1,489 2,055 262 248 645 843 1,448 1,732 16,810 21,077
6:00 PM 862 1,084 3,261 3,742 308 221 5,492 7,256 1,218 1,569 210 193 487 561 1,148 1,224 12,986 16,106
7:00 PM 638 729 1,849 2,242 292 205 3,078 5,012 993 1,168 178 169 356 294 888 897 8,272 10,890
8:00 PM 557 550 1,377 1,611 269 188 2,794 4,187 913 1,003 183 170 236 205 821 828 7,150 8,883
9:00 PM 453 433 1,204 1,218 248 170 2,513 3,679 753 768 188 182 150 135 726 697 6,236 7,400
10:00 PM 332 345 952 885 225 143 1,632 2,818 524 537 172 170 124 96 496 544 4,458 5,627
11:00 PM 247 270 715 611 199 118 1,095 2,140 360 426 147 156 98 70 368 498 3,229 4,356
Sunday and 14,393 16,898 39,015 47,511 5,155 3,406 72,347 101,985 18,115 22,136 3,885 3,869 6,923 7,013 19,429 22,229 179,262 225,047

Holiday Average
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Table A-10
VEHICLE HOURS OF DELAY (VHD) AT 60 MILES PER HOUR (MPH),
STATEWIDE TOTAL, BY DISTRICT BY COUNTY, 2009-2010
2009 2010
VHD VHD
District County at 60 mph at 60 mph
El Dorado 709,700 966,971
Nevada 10,266 99,336
Placer 1,637,144 941,819
3 Sacramento 5,237,744 6,131,643
Sierra | e 16,804
Sutter 169,467 151,855
Yolo 1,450,221 1,027,180
Yuba 81,594 54,649
District 3 Subtotal 9,296,136 9,390,255
Alameda 13,229,515 14,890,517
Contra Costa 5,284,003 6,447,500
Marin 1,238,604 1,413,993
Napa 33,150 71,302
4 San Francisco 4,508,609 3,745,379
San Mateo 3,745,496 5,285,109
Santa Clara 7,966,369 8,882,127
Solano 2,735,978 2,767,704
Sonoma 1,360,215 1,545,311
District 4 Subtotal 40,101,939 45,048,943
Fresno 1,711,161 1,258,566
s Kern 1,159,940 953,885
Madera 460,469 130,143
Tulare 205,054 140,788
District 6 Subtotal 3,536,624 2,483,382
7 Los Angeles 87,536,611 106,289,715
Ventura 2,707,068 1,872,287
District 7 Subtotal 90,243,679 108,162,001
. Riverside 10,205,353 10,045,198
San Bernardino 5,293,213 6,373,210
District 8 Subtotal 15,498,566 16,418,407
Amador 78,026 57,635
Calaveras 10,975 8,280
10 Merced 1,047,693 1,265,291
San Joaquin 2,402,889 2,392,171
Stanislaus 708,736 683,543
Tuolumne 88,016 34,911
District 10 Subtotal 4,336,335 4,441,831
11 | san Diego 9,192,776 11,317,044
District 11 Subtotal 9,192,776 11,317,044
12 | Orange 21,791,847 26,294,903
District 12 Subtotal 21,791,847 26,294,903
Statewide Total | 193,997,902 223,556,766

151



ct- California Department of Transportation

Mobility Performance Report 2010

Table A-11
EQUIVALENT LOST LANE MILES AT 35 MILES PER HOUR,
NON-HOLIDAY WEEKDAY AVERAGE, BY DISTRICT BY TIME PERIOD, 2009-2010
Off-Peak Off-Peak  District Daily
District Year AM Peak Day PM Peak Night Average

2009 9.2 8.3 22.0 6.0 45.6

3
2010 12.7 13.6 28.1 9.8 64.2
2009 41.9 22.3 91.9 10.7 166.8

4
2010 62.0 29.1 112.1 9.8 212.9
2009 9.8 9.8 9.4 19.1 48.1

6
2010 4.4 2.1 25 8.6 17.5
2009 114.6 54.4 237.8 17.6 424.5

7
2010 157.5 76.9 264.6 30.1 529.2
2009 13.0 6.5 21.9 2.8 443

8
2010 19.5 8.7 28.1 3.9 60.2
2009 3.8 6.1 4.6 1.7 16.1

10
2010 3.2 6.6 4.3 21 16.2
2009 10.9 24 24.3 0.8 38.5

11
2010 17.7 3.8 33.8 1.0 56.2
2009 23.3 10.3 55.9 5.8 95.3

12
2010 33.2 13.0 73.7 6.9 126.9
Statewide 2009 226.6 120.1 467.8 64.6 879.1

Daily

Average 2010 310.1 153.8 547.3 72.1 1,083.0
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Table A-12

DETECTOR HEALTH, BY DISTRICT BY QUARTER, 2009-2010

First Quarter

Second Quarter

Third Quarter

Fourth Quarter

Quarterly Average

Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of

District Year Good Bad Good Bad Good Bad Good Bad Good Bad
2009 1,355 329 1,366 364 1,426 471 1,518 567 1,416 433
s 2010 1,657 512 1,705 509 1,693 557 1,633 626 1,672 551
2009 3,190 1,353 3,232 1,393 3,137 1,516 3,497 1,534 3,264 1,449
! 2010 3,842 2,371 3,768 2,766 4,214 2,369 4,213 2,370 4,009 2,469
2009 99 35 237 27 341 64 465 35 285 40
° 2010 524 37 567 55 603 43 549 97 561 58
2009 5,901 3,230 5,885 3,399 5,464 3,720 4,973 4,207 5,556 3,639
! 2010 5,571 4,133 6,532 3,318 6,667 3,208 6,262 3,640 6,258 3,575
2009 1,487 340 1,552 294 1,614 355 1,868 456 1,630 361
® 2010 2,093 584 2,168 718 2,299 656 2,474 627 2,258 647
2009 650 14 656 29 682 19 691 29 670 23
10 2010 664 66 685 45 453 281 462 274 566 166
2009 2,977 433 3,001 430 3,240 435 3,304 377 3,130 419
H 2010 3,175 390 3,179 386 3,204 386 3,173 440 3,183 400
2009 3,970 1,055 4,275 747 4,253 780 4,166 878 4,166 865
. 2010 3,888 1,197 4,278 955 4,297 973 4,204 1,071 4,167 1,049
Statewide 2009 19,629 6,790 20,202 6,683 20,158 7,360 20,482 8,083 20,120 7,233
Average 5010 | 21,414 9,289 22,883 8,753 23,430 8,473 22,969 9,145 22,680 8,914
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APPENDIX B

CORRIDOR TRAVEL TIME RELIABILITY

Appendix B presents mobility results for Corridor Mobility Improvement
Account (CMIA) freeway segments. The CMIA is a funding program created by
Proposition 1B (The Highway Safety, Traffic Reduction, Air Quality, and Port Security
Bond Act of 2006) approved by California voters in November 2006. These corridors
received CMIA funding and Caltrans has been responsible for preparing Corridor System
Mobility Plans (CSMPs) for them.

The mobility results presented in this Appendix are related to travel time
reliability. Travel time, or the time it takes to go from one end of a defined corridor to
the other, is an important performance measurement tool used to monitor corridor
congestion. Travel time reliability is concerned with the consistency or dependability of
travel times, either measured day-to-day or across different times of day. This analysis
looks at travel time reliability day-to-day, across all weekdays in the 2010 calendar year.

The tables and figures in this Appendix provide travel time data for most of the
CMIA corridors throughout the State. A few corridors without adequate automated
vehicle detection coverage are omitted, namely State Route 12 (SR-12) in Napa and
Solano counties in District 4 and SR-99 in Fresno, Madera, and Tulare counties in
District 6. District 11 has two CMIA corridors on Interstate 5 (1-5) that overlap, with the
main difference being that one includes a small piece of 1-805. Data for the corridor that
does not include 1-805 is presented below; a separate corridor that includes the majority
of 1-805 is also presented.

Appendix B presents the following performance information:

e Free-flow Travel Time: The amount of time it takes to traverse the corridor
when traffic on the roadway is freely flowing, expressed in minutes.

e Median Travel Time: The amount of time it takes for the 50" percentile of
vehicles to traverse the corridor, expressed in minutes.

e Planning Time (PT): The 95" percentile travel time, expressed in minutes.
e Planning Time Index (PTI): The PTI is expressed without units and is equal
to the 95™ percentile travel time (or the PT) divided by the free-flow travel

time. To write it as an equation, it is:

Planning Time / Free-flow Travel Time
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e Buffer Time (BT): Expressed in minutes, the buffer time is the extra amount
of time it takes to travel the corridor at the 95" percentile compared to the
median travel time. To write it as an equation, it is equal to:

95" Percentile Travel Time — Median Travel Time

e Buffer Time Index (BTI): The BTl is the ratio of the difference between the
95™ percentile and median travel times (or the BT), divided by the median
travel time. The result is multiplied by 100 and expressed as a percentage. To
write it as an equation, it is:

(Buffer Time / Median Travel Time) x 100%

Note that the BT and BT are sometimes calculated using the mean or average
travel time instead of the median.

This analysis reports the median travel time, PT, PTI, BT, and BTI at the time of
day when weekday congestion was typically at its peak in 2010.

The PT and PT1 are useful for understanding travel time reliability in terms of the
difference between the worst congestion (or almost the worst — the 95" percentile) and
free-flow conditions. A reliable corridor where conditions do not vary at any time of day
would have little difference between these two values. The least reliable corridors have
the largest PTI.

The least reliable CMIA corridors in 2010, as measured by the PTI during peak
congestion, were:

1. Northbound SR-57, Orange County, PTI: 4.6 in the PM Peak.

2. Eastbound SR-91, Orange County, PTI: 4.17 in the PM Peak.

3. Northbound I-5, Los Angeles County, PTI: 3.58 in the AM Peak.
4. Westbound 1-80, Alameda County, PTI: 3.28 in the AM Peak.

5. Southbound SR-57, Orange County, PTI: 3.20 in the AM Peak.

The BT and BTI are useful for understanding travel time reliability in terms of the
difference between the worst congestion and the median condition. This type of
reliability takes into account that a freeway may experience recurrent congestion during
the peak period and examines reliability in terms of the typical experience, not the free-
flow experience. If a freeway is reliably congested, meaning that people experience the
same level of congestion, or the same amount of delay, every day, the freeway will
perform well in terms of the BT and the BTI. A freeway with varying levels of
congestion from day to day will have a higher BTI.
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The least reliable CMIA corridors in 2010, as measured by the BTI during peak
congestion, were:

1. Westbound I-80, Alameda County, BTI: 79 percent in the AM Peak.
2. Westbound SR-22, Orange County, BTI: 75 percent in the AM Peak.
3. Eastbound SR-91, Orange County, BTI: 74 percent in the PM Peak.

4. Northbound SR-57, Orange County, BTI: 70 percent in the PM Peak.
5. Southbound SR-57, Orange County, BTI: 67 percent in the PM Peak.

The following sections include tables and figures that present travel time
reliability information for each of the CMIA corridors, by Caltrans District. The figures
are taken directly from the Corridor module of the Caltrans Performance Measurement
System (PeMS). The Corridor module is a special section of PeMS that was designed
specifically to provide some of the analysis needed for CSMPs.

The peak time for each corridor was determined by evaluating the average
2010 median travel times and 95™ percentile travel times for every five—minute period in
the day. The time at which both of these values were nearing their highest values was
called the peak. These travel times do not always peak at the same time, and some
freeways are unreliable in the middle of the day as well as in the morning and evening
peak periods, so it is not a straightforward task to determine the most appropriate time to
evaluate travel time reliability. This analysis focuses on the peak period of congestion
for each corridor, but one can review the figures to evaluate travel time reliability across
the whole day. Some corridors do experience large differences between the median and
95™ percentile travel time — resulting in high BT and BTI values — in off-peak periods.

Note that some of the figures generated by PeMS have jumps in them at certain
hours of day. These jumps are related to part-time High Occupancy Vehicle (HOV) lanes
on the facility. The information presented only includes data from mixed-flow lanes, so
when the HOV lanes are active, the data from those lanes is omitted. The jumps occur at
the beginning and ending points of the periods when the HOV lanes are active during the
day.
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District 3

District 3 has CMIA corridors on US-50, I-80, and SR-99. In 2010, the least
reliable in terms of the PTI was northbound SR-99 from the Galt and Elk Grove areas to
downtown Sacramento during the morning commute. The least reliable in terms of the
BTI was SR-99 from SR-70 heading south into Sacramento during the morning
commute.

Table B-1
TRAVEL TIME AND TRAVEL TIME RELIABILITY INFORMATION FOR
CORRIDOR MOBILITY IMPROVEMENT ACCOUNT CORRIDORS IN DISTRICT 3
Free-
Approximate Flow Median
Distance Segment TT TT PT BT BTI
County Route Dir (Miles) Location Peak (Mins) (Mins) (Mins) PTI (Mins) (%)
Yolo- West
Sacramento- 50 E 54.5 Sacramento to 5:15 PM 49 60 72 1.47 12 20
El Dorado Placerville
El Dorado- Placerville to
Sacramento- 50 w 54.5 West 5:00 PM 49 57 72 1.47 15 26
Yolo Sacramento
Yolo-
Sacramento- 80 E 38.8 Davis to Rocklin 5:00 PM 34 46 59 1.74 13 28
Placer
8:00 AM 34 41 47 1.38 6 15
Placer-
Sacramento- 80 w 38.8 Rocklin to Davis
Yolo
5:00 PM 34 38 46 1.35 8 21
Sacramento- 99 | N 128 | 1-5t0 SR-70 530PM | 11 13 15 | 136 2 15
Sutter
Sutter- 99 S 12.8 SR-70to I-56 7:30 AM 11 13 18 1.64 5 38
Sacramento : : !
Galtto
Sacramento 99 N 24.2 Downtown 7:30 AM 22 32 40 1.82 8 25
Sacramento
Downtown
Sacramento 99 S 24.2 Sacramento to 5:30 PM 22 30 38 1.73 8 27
Galt
Note: TT = Travel Time; PT = Planning Time; PTI = Planning Time Index; BT = Buffer Time; BTI = Buffer Time Index. The values
given are for the time shown in the Peak column, except the free-flow travel time is determined by looking at off-peak periods. If one
corridor-direction has two peak periods with similar BTl and PTI values, both are listed.

The following figures show the travel time pattern experienced on weekdays
during 2010 for the above listed CMIA corridors. Travel times are shown for the
5t percentile (approximating free-flow travel times), 50™ percentile (median), and
95™ percentile (Planning Time). These figures reveal that some corridors experienced
congestion and unreliable conditions in both the morning and evening commute periods,
as well as in off-peak periods.
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Figure B-1

TRAVEL TIMES ON EASTBOUND US-50 IN YOLO, SACRAMENTO, AND EL DORADO COUNTIES

Travel Time (min)

Travel Time - Time of Day (70% Observed)
9,774,105 Lane Points (70% Observed)
Route Corridor; 21 US-50 - Primary
Fri 01/01/2010 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Mo, Tu,We,Th,Fr)
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Figure B-2

TRAVEL TIMES ON WESTBOUND US-50 IN YOLO, SACRAMENTO, AND EL DORADO COUNTIES

Travel Time (min)

Travel Time - Time of Day (69% Observed)
9,940,511 Lane Points (9% Observed)
Route Corridor: 21: US-50 - Secondary
Fri 01/01/2010 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Muo,Tu,We,Th Fr)
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Figure B-3

TRAVEL TIMES ON EASTBOUND I-80 IN YOLO, SACRAMENTO, AND PLACER COUNTIES

Travel Time - Time of Day (75% Observed)
8,845,616 Lane Points (75% Observed)
Route Corridor: 22A: Placer I-80 - Primary
Fri 01/01/2010 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Mo, Tu,We,Th,Fr)
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Figure B—4

TRAVEL TIMES ON WESTBOUND |-80 IN YOLO, SACRAMENTO, AND PLACER COUNTIES

Travel Time - Time of Day (67% Observed)
3,549,945 Lane Points (67% Observed)
Route Corvidor: 22A: Placer I-80 - Secondary
Fri 01/01/2010 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Muo,Tu,We,Th Fr)
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Figure B-5

TRAVEL TIMES ON NORTHBOUND SR-99 IN SACRAMENTO AND SUTTER COUNTIES

Travel Time - Time of Day (565 Observed)
1,200,460 Lane Points (568 Obserwed)
Route 4642: Corridor: Z2B: Sacramento to Sutter SR-99 - Primary
Fri ol/0L/20010 000000 to Fri 12/31/20010 23:99:59 (Daysz=Mo,Tu, We,Th,Fri
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Figure B-6

TRAVEL TIMES ON SOUTHBOUND SR—-99 IN SACRAMENTO AND SUTTER COUNTIES

Travel Time - Time of Day (46d Observed)
1,073,271 Lane Points (468 Obserwed)
Route 4643: Corridor: 22B: Sacramento to Sutter SR-99 - Secondary
Fri 01/01/2010 000000 to Fri 12/31/2000 23:599:59 (Days=Mo,Tu.We,Th,Fr
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Figure B-7

TRAVEL TIMES ON NORTHBOUND SR-99 IN SACRAMENTO COUNTY

Travel Time - Time of Day (764 Observed)
6,967,812 Lane Points (768 Obserwed)
Route 46dd: Corridor: 22C: Sacramento SR-99 - Primary
Fri ol/0L/20010 000000 to Fri 12/31/20010 23:99:59 (Daysz=Mo,Tu, We,Th,Fri
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Figure B-8

TRAVEL TIMES ON SOUTHBOUND SR—99 IN SACRAMENTO COUNTY

Travel Time - Time of Day (S1¥ Observed)
6,365,260 Lane Points (1% Obserwed)
Route 4645: Corridor: 220: Sacramento SR-99 - Secondary
Fri 01/01/2010 000000 to Fri 12/31/2000 23:599:59 (Days=Mo,Tu.We,Th,Fr
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District 4

District 4 has CMIA corridors on SR-4, SR-24, 1-80, US-101, 1-580, and 1-880.
In 2010, the least reliable in terms of both the PT1 and BTI was westbound 1-80 in the
East Bay, from the Carquinez Bridge to the San Francisco-Oakland Bay Bridge, during

the morning commute.

162



ct.

California Department of Transportation
Mobility Performance Report 2010

Table B-2

TRAVEL TIME AND TRAVEL TIME RELIABILITY INFORMATION FOR

CORRIDOR MOBILITY IMPROVEMENT ACCOUNT CORRIDORS IN DISTRICT 4

Free-
. . Flow Median
Distance Approximate T T PT BT BTI
County Route Dir (Miles) Segment Location Peak (Mins) (Mins) (Mins) PTI (Mins) (%)
Contra Costa 4 E 31.2 1-80 to SR-160 5:30 PM 27 41 58 2.15 17 41
Contra Costa 4 w 31.2 SR-160 to 1-80 7:30 AM 27 39 48 1.78 9 23
Alameda- 24 E 135 1-580 to I-680 5:30 PM 12 23 32 | 267 9 39
Contra Costa
Contra
Costa- 24 w 135 1-680 to I-580 5:30 PM 12 18 26 2.17 8 44
Alameda
Bay Bridge to i
Alameda 80 E 20.2 Carquinez Bridge 5:15 PM 18 45 57 3.17 12 27
Alameda 80 | w 202 Carquinez Bridge 745AM | 18 33 59 | 3.28 26 79
. to Bay Bridge : :
Solano 80 E 427 Carquinez Bridge 3.00PM | 39 50 58 | 1.49 8 16
: to SR-113 : :
SR-113 to i
Solano 80 w 42.7 Carquinez Bridge 10:00 AM 39 50 61 1.56 11 22
Marin- Golden Gate
s 101 N 81.6 Bridge to LAK/SON 4:45 PM 71 88 106 1.49 18 20
onoma .
County Line
Sonoma- LAK/SON County .
Marin 101 S 81.6 Line to Golden 6:45 AM 71 88 115 1.62 27 31
Gate Bridge
8:00 AM 45 72 96 2.13 24 33
Santa Clara- SR-85 south of
San Mateo 101 N 52.2 San Jose to the
SF/SM County Line
5:00 PM 45 69 95 2.11 26 38
San Mateo- SF/SM County Line
Santa Clara 101 S 52.2 to SR-85 south of 5:15 PM 45 70 96 2.13 26 37
San Jose
Alameda 580 E 30.5 1-238 to I-205 4:30 PM 27 49 79 2.93 30 61
Alameda 580 w 30.5 1-205 to 1-238 7:30 AM 27 39 53 1.96 14 36
Santa Clara- 1-280 near San
880 N 20.7 Jose to SR-84 5:30 PM 18 29 46 2.56 17 59
Alameda
near Fremont
8:45 AM 18 27 39 2.17 12 44
Alameda- SR-84 near
Santa Clara 880 S 20.7 Fremont to 1-280
near San Jose
5:30 PM 18 30 40 2.22 10 33

Note: TT = Travel Time; PT = Planning Time; PTI = Planning Time Index; BT = Buffer Time; BTI = Buffer Time Index. The values
given are for the time shown in the Peak column, except the free-flow travel time is determined by looking at off-peak periods. If one
corridor-direction has two peak periods with similar BTl and PTI values, both are listed.
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The following figures show the travel time pattern experienced on weekdays
during 2010 for the CMIA corridors in District 4. Travel times are shown for the
5t percentile (approximating free-flow travel times), 50™ percentile (median), and
95™ percentile (Planning Time). These figures reveal that some corridors experienced
congestion and unreliable conditions in both the morning and evening commute periods,
as well as in off-peak periods.

Figure B-9

TRAVEL TIMES ON EASTBOUND SR-4 IN CONTRA COSTA COUNTY

Travel Time - Time of Day CG63% Observed)
7,360,474 Lane Points (63% Obserwed)
Route Corridor: 20A: 5R-4 - Primary
Fri ol/0L/20010 000000 to Fri 12/31/20010 23:99:59 (Daysz=Mo,Tu, We,Th,Fri
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Figure B-10

TRAVEL TIMES ON WESTBOUND SR—4 IN CONTRA COSTA COUNTY

Travel Time - Time of Day (60X Observed)
7,319,712 Lane Points (60 Obserwed)
Route Corridor: 208: SR-4 - Secondary
Fri ol/0L/20010 000000 to Fri 12/31/20010 23:99:59 (Daysz=Mo,Tu, We,Th,Fri
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Figure B-11

TRAVEL TIMES ON EASTBOUND SR-24 IN ALAMEDA AND CONTRA COSTA COUNTIES

Travel Time - Time of Day (74¥ Observed)
6,675,132 Lane Points (74 Obserwed)
Route Corridor: 15: SR24 - Primary
Fri 01/01/2010 000000 to Fri 12/31/2000 23:599:59 (Days=Mo,Tu.We,Th,Fr
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Figure B-12

TRAVEL TIMES ON WESTBOUND SR-24 IN ALAMEDA AND CONTRA COSTA COUNTIES

Travel Time - Time of Day (3% Observed)
7,973,484 Lane Points (83% Obserwed)
Route Corridor: 18: 5R24 - Secondary
Fri ol/0L/20010 000000 to Fri 12/31/20010 23:99:59 (Daysz=Mo,Tu, We,Th,Fri
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Figure B-13

TRAVEL TIMES ON EASTBOUND |-80 ALAMEDA COUNTY

Travel Time - Time of Day (69% Observed)
4,910,327 Lane Points (69Z Observed)
Route Corridor: 13: Alameda I-80 - Primary
Fri 01/01/2010 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Mo,Tu,We,.Th.Fr)
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Figure B-14

TRAVEL TIMES ON WESTBOUND |-80 ALAMEDA COUNTY

Travel Time - Time of Day (G9% Observed)
11,723,080 Lane Pointz (69% Obszetwved)
Route Corridor: 13: Alameda I-50 - Secondary
Fri ol/0L/20010 000000 to Fri 12/31/20010 23:99:59 (Daysz=Mo,Tu, We,Th,Fri
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Figure B-15
TRAVEL TIMES ON EASTBOUND I-80 SOLANO COUNTY
Travel Time - Time of Day (42¥ Observed)
2,535,625 Lane Points (428 Obserwed)
Route Corridor: 19: Solano I-80 - Primary
Fri 01/01/2010 000000 to Fri 12/31/2000 23:599:59 (Days=Mo,Tu.We,Th,Fr
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Figure B-16

TRAVEL TIMES ON WESTBOUND |-80 SOLANO COUNTY

Travel Time - Time of Day (51% Observed)
3,042,565 Lane Points (51% Obserwed)
Route Corridor: 19: Solano I-80 - Secondary
Fri ol/0L/20010 000000 to Fri 12/31/20010 23:99:59 (Daysz=Mo,Tu, We,Th,Fri
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Figure B-17

TRAVEL TIMES ON NORTHBOUND US-101 MARIN AND SONOMA COUNTIES

Travel Time - Time of Day (54¥ Observed)
18,100,507 Lane Points (54% Obzetwved)
Route Corridor: 16: Sonoma US-101 - Primary
Fri 01/01/2010 00000 to Fri 12/31/2000 23:99:59 (Days=Mo,Tu,We,Th,Fr
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TRAVEL TIMES ON NORTHBOUND US-101 SANTA CLARA AND SAN MATEO COUNTIES

Trawel Time Cmind

Figure B-18

TRAVEL TIMES ON SOUTHBOUND US-101 MARIN AND SONOMA COUNTIES

Travel Time - Time of Day C43% Observed)
13,715,482 Lane Points (48 Obzerwved)
Route Corridor: 16: Sonoma US-101 - Secondary
Fri 01/01/2010 o0 to Fri 12/31/2010 23:99:59 (Days=Mo,Tu, We,Th,Fri
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Figure B-19

Travel Time - Time of Day (&62¥ Observed)
8,572,573 Lane Pointz (62% Obzetwved)
Route Corridor: 17: Santa Clara US-101 - Primary
Fri 01/01/2010 00000 to Fri 12/31/2000 23:99:59 (Days=Mo,Tu,We,Th,Fr
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Figure B-20

TRAVEL TIMES ON SOUTHBOUND US-101 SANTA CLARA AND SAN MATEO COUNTIES

Travel Time - Time of Day (&dd Observed)
18,760,200 Lane Points (64 Obzetwved)
Route Corridor: 17: Santa Clara US-101 - Secondary
Fri 01/01/2010 o0 to Fri 12/31/2010 23:99:59 (Days=Mo,Tu, We,Th,Fri
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Figure B-21
TRAVEL TIMES ON EASTBOUND |-580 IN ALAMEDA COUNTY
Travel Time - Time of Day (62% Obzerwed)
9,577,052 Lane Pointz (62% Obzerwved)
Route 4668: Corridor: 14: I-580 - Primary
Fri @LAOLA2000 of 0000 to Fri 12/31/2000 23:59:58 (Days=Mo.Tu We,Th,Fr)
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Figure B-22

TRAVEL TIMES ON WESTBOUND |-580 IN ALAMEDA COUNTY

Travel Time - Time of Dau (652 Dheerved)
11,220,293 Lane Points (65% Observed)
Route 4669: Corridor: 14: I-580 - Secondary
Fri QL/0L2010 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Mo.Tu. We.Th.Fr)
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Figure B-23

TRAVEL TIMES ON NORTHBOUND |-880 IN SANTA CLARA AND ALAMEDA COUNTIES

Travel Time - Time of Day CG63% Observed)
7,681,728 Lane Points (A8 Obserwed)
Route Corridor: 15: I-880 - Primary
Fri 01/0L/2010 000000 to Fri 12/31/20010 23:99:59 (Dayz=Mo,Tu,We,Th,Fr

50 T T T T T T T T T T T

Travel Time (mind

10

0 1 1 1 1 1 1 1 1 1 1 1
OO0l 0200 0di00 0600 0500 10:00  1Z:00  1d:00 16:00  1B:00  20:00  22:00 0000
Time of Day

Sth —+— Median —+— 95th —#—

171



c . California Department of Transportation
Mobility Performance Report 2010

Figure B-24

TRAVEL TIMES ON SOUTHBOUND [-880 IN SANTA CLARA AND ALAMEDA COUNTIES

Travel Time - Time of Day (G674 Observed)
7,781,963 Lane Points (67 Obserwed)
Route Corridor: 18: I-880 - Secondary
Fri ol/0L/20010 000000 to Fri 12/31/20010 23:99:59 (Daysz=Mo,Tu, We,Th,Fri
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District 7

District 7 has CMIA corridors on 1-5 and 1-405. In 2010, the least reliable in
terms of the PTI was northbound 1-5 in the Los Angeles basin, from Artesia Blvd near
Buena Park to I-710 near East Los Angeles, during the morning commute. The least
reliable in terms of the BT was southbound -5 from its junction with 1-118 in the San
Fernando Valley to 1-10 near downtown Los Angeles during the evening commute.

Table B-3
TRAVEL TIME AND TRAVEL TIME RELIABILITY INFORMATION FOR
CORRIDOR MOBILITY IMPROVEMENT ACCOUNT CORRIDORS IN DISTRICT 7
Free-
Approximate Flow Median
Distance Segment TT T PT BT BTI
County Route Dir (Miles) Location Peak (Mins) (Mins) (Mins) PTI (Mins) (%)
Los Artesia Blvd to .
Angeles 5 N 13.8 1-710 8:00 AM 12 30 43 3.58 13 43
Los 1-710 to Artesia .
Angeles 5 S 13.8 Blvd 5:15PM 12 29 37 3.08 8 28
Los 5 N 20.9 1-10 to SR-118 5:30 PM 19 30 37 1.95 7 23
Angeles . . .
8:30 AM 19 32 48 2.53 16 50
Los 5 s 20.9 SR-118 to I-10
Angeles
5:30 PM 19 25 40 211 15 60
8:15 AM 23 45 56 2.43 11 24
Los 405 N 265 I-110 to SR-101
Angeles
4:30 PM 23 45 57 2.48 12 27
Los 405 S 26.5 SR-101 to I-110 5:00 PM 23 42 63 2.74 21 50
Angeles
Note: TT = Travel Time; PT = Planning Time; PTI = Planning Time Index; BT = Buffer Time; BTI = Buffer Time Index. The values
given are for the time shown in the Peak column, except the free-flow travel time is determined by looking at off-peak periods. If one
corridor-direction has two peak periods with similar BTl and PTI values, both are listed.

The following figures show the travel time pattern experienced on weekdays
during 2010 for the above listed CMIA corridors. Travel times are shown for the
5" percentile (approximating free-flow travel times), 50" percentile (median), and
95™ percentile (Planning Time). These figures reveal that some corridors experienced
congestion and unreliable conditions in both the morning and evening commute periods,
as well as in off-peak periods.
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Figure B-25

TRAVEL TIMES ON NORTHBOUND I-5 IN LOS ANGELES COUNTY (SOUTH)

Travel Tine - Time of Day (73% Observed)
6,917,693 Lane Points (73X Observed)
Route d46d6: Corridor: 1A: Los Angeles I-5 - Primary
Fri QL/0L/2010 00300200 to Fri 12/31/2010 23:59:59 (Dayz=Mo,Tu,We, Th,Fr)
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Figure B-26

TRAVEL TIMES ON SOUTHBOUND I-5 IN LOS ANGELES COUNTY (SOUTH)

Travel Tine — Time of Day (73% Observed)
6,944,375 Lane Points (732 Observed)
Route 4647: Corridor: 1A: Los Angeles I-5 - Secondary
Fri 01/01/2010 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Mo,.Tu We, Th,Fr
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Figure B-27

TRAVEL TIMES ON NORTHBOUND I-5 IN LOS ANGELES COUNTY (NORTH)

Travel Time - Time of Day (71% Observed)
8,111,429 Lane Points (71% Observed)
Route 4645: Corridor: 1B: Los Angeles [-5 - Primary
Fri 0L/OLAZ2010 000000 to Fri 12/31/2000 23:59:59 cDaus=Mo, Ty We, Th.Frl
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Figure B-28

TRAVEL TIMES ON SOUTHBOUND I|-5 IN LOS ANGELES COUNTY (NORTH)

Travel Tine — Time of Day (64% Observed)
8,307,074 Lane Points (64% Observed)
Route 4649; Corridor: 1B: Los Angeles I-5 - Secondary
Fri 01012000 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Mo,Tu,We, Th,Fr
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Figure B-29

TRAVEL TIMES ON NORTHBOUND |-405 IN LOS ANGELES COUNTY

Travel Tine - Time of Day (662 Observed)
11,667,966 Lane Points (B6E Obserwved)
Route 4650: Corridor: 2: Los Angeles I-405 - Primary
Fri QL/0L/2010 00300200 to Fri 12/31/2010 23:59:59 (Dayz=Mo,Tu,We, Th,Fr)
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Figure B-30

TRAVEL TIMES ON SOUTHBOUND [-405 IN LOS ANGELES COUNTY

Travel Tine — Time of Day (61% Observed)
11,269,590 Lane Points (61% Observed)
Route 4651: Corridor: 2: Loz Angeles I-405 - Secondary
Fri 01/01/2010 00:00:00 to Fri 12/31/2010 23:59:59 (Days=Mo,.Tu, We, Th,Fr)
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District 8

District 8 has CMIA corridors on 1-10, SR-91, and 1-215. In 2010, the least
reliable in terms of the PTI and the BTI was westbound SR-91 from its junction with
SR-60 and I1-215 to the Orange County line during the morning commute.

Table B—4
TRAVEL TIME AND TRAVEL TIME RELIABILITY INFORMATION FOR
CORRIDOR MOBILITY IMPROVEMENT ACCOUNT CORRIDORS IN DISTRICT 8
Free-
Approximate Flow Median
Distance Segment TT TT PT BT BTI
County Route Dir (Miles) Location Peak (Mins) (Mins) (Mins) PTI (Mins) (%)
San
Bernardino- 10 E 35.8 1-15 to SR-60 5:00 PM 31 38 51 1.65 13 34
Riverside
) . 7:30 AM 31 39 45 1.45 6 15
Riverside-
San 10 w 35.8 SR-60 to I-15
Bernardino
5:00 PM 31 34 41 1.32 7 21
7:30 AM 19 29 38 2.00 9 31
ORA/RIV
Riverside 91 E 21.8 County Line to
SR-60/1-215
5:15 PM 19 27 37 1.95 10 37
SR-60/1-215 to
Riverside 91 W 21.8 ORA/RIV 6:30 AM 19 29 43 2.26 14 48
County Line
Riverside-
San 215 N 54.5 Complete Route | 7:30 AM 47 62 73 1.55 11 18
Bernardino
7:00 AM 47 53 67 1.43 14 26
San
Bernardino- 215 S 54.5 Complete Route
Riverside
5:00 PM 47 58 71 151 13 22
Note: TT = Travel Time; PT = Planning Time; PTI = Planning Time Index; BT = Buffer Time; BTI = Buffer Time Index. The values
given are for the time shown in the Peak column, except the free-flow travel time is determined by looking at off-peak periods. If one
corridor-direction has two peak periods with similar BTl and PTI values, both are listed.

The following figures show the travel time pattern experienced on weekdays
during 2010 for the above listed CMIA corridors. Travel times are shown for the
5t percentile (approximating free-flow travel times), 50™ percentile (median), and
95™ percentile (Planning Time). These figures reveal that some corridors experienced
congestion and unreliable conditions in both the morning and evening commute periods,
as well as in off-peak periods.
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Figure B-31

TRAVEL TIMES ON EASTBOUND I-10 IN SAN BERNARDINO AND RIVERSIDE COUNTIES
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Figure B-32

TRAVEL TIMES ON WESTBOUND I-10 IN SAN BERNARDINO AND RIVERSIDE COUNTIES

Travel Time - Time of Day (82¥ Observed)
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Figure B-33

TRAVEL TIMES ON EASTBOUND SR-91 IN RIVERSIDE COUNTY

Travel Time - Time of Day CG63% Observed)
8,431,566 Lane Points (63Y Obserwed)
Route 4664: Corridor: 9: Riverside SR-91 - Primary
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Figure B-34

TRAVEL TIMES ON WESTBOUND SR-91 IN RIVERSIDE COUNTY

Travel Time - Time of Day (70¥ Observed)
6,442,201 Lane Points (70 Obserwed)
Route 4665: Corridor: 9: Riverside SR-91 - Secondary
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Figure B-35

TRAVEL TIMES ON NORTHBOUND 1-215 IN SAN BERNARDINO AND RIVERSIDE COUNTIES

Travel Time - Time of Day (G674 Observed)
11,710,826 Lane Points (67 Obzetved)
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Figure B-36

TRAVEL TIMES ON SOUTHBOUND [-215 IN SAN BERNARDINO AND RIVERSIDE COUNTIES

Travel Time - Time of Day (&d4¥ Observed)
11,084,183 Lane Points (64% Obzetved)
Route 4661: Corridor: 7: [-215 - Secondary
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District 10

District 10 has one CMIA corridor that includes two freeways: 1-5 and 1-205.
This relatively long corridor is outside of the State’s major urban areas and is relatively

reliable.

Table B-5

TRAVEL TIME AND TRAVEL TIME RELIABILITY INFORMATION FOR
CORRIDOR MOBILITY IMPROVEMENT ACCOUNT CORRIDORS IN DISTRICT 10

Free-
Flow Median
Distance Approximate TT TT PT BT BTI
County Route Dir (Miles) Segment Location Peak (Mins) (Mins) (Mins) PTI (Mins) (%)
San Beginning of [-205 at
Joaquin 205/5 E/N 40.4 1-580 to I-5, and 1-5 11:00 AM 35 39 40 1.14 1 3
to SR-12
san 1-5 from SR-12 to )
Joaquin 5/205 S/wW 40.4 1-205, and 1-205 to its 6:00 AM 35 39 46 1.31 7 18
terminus at 1-580

Note: TT = Travel Time; PT = Planning Time; PTI = Planning Time Index; BT = Buffer Time; BTI = Buffer Time Index. The values given
are for the time shown in the Peak column, except the free-flow travel time is determined by looking at off-peak periods. If one corridor-direction
has two peak periods with similar BTl and PTI values, both are listed.

The following figures show the travel time pattern experienced on weekdays
during 2010 for both directions of District 10's CMIA corridor. Travel times are shown
for the 5™ percentile (approximating free-flow travel times), 50™ percentile (median), and

95™ percentile (Planning Time).
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Figure B-37

TRAVEL TIMES ON EASTBOUND |-205 AND NORTHBOUND |-5 IN SAN JOAQUIN COUNTY

Travel Time - Time of Day (308 Obzerved)
2,115,250 Lane Points (308 Observed)
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Figure B-38

TRAVEL TIMES ON SOUTHBOUND |-5 AND WESTBOUND [-205 IN SAN JOAQUIN COUNTY

Travel Time - Time of Day (53 Observed)
4,288,372 Lane Points (532 Observed)
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District 11

District 11 has CMIA corridors on 1-5, 1-15, SR-94, and 1-805. In 2010, the
least reliable in terms of both the PTI and BTI was southbound I-5 from Oceanside, near
Camp Pendleton, to La Jolla during the evening commute.

Table B-6
TRAVEL TIME AND TRAVEL TIME RELIABILITY INFORMATION FOR
CORRIDOR MOBILITY IMPROVEMENT ACCOUNT CORRIDORS IN DISTRICT 11
Free-
Flow Median
Distance Approximate TT TT PT BT BTI
County Route Dir (Miles) Segment Location Peak (Mins) (Mins) (Mins) PTI (Mins) (%)
san La Jolla Village Dr to
N 5 N 27.0 Wire Mountain Rd near 5:30 PM 23 33 50 2.17 17 52
Diego .
Oceanside
. . 8:00 AM 23 36 53 2.30 17 47
san Wire Mountain Rd near
Diedo 5 S 27.0 Oceanside to La Jolla
9 Village Dr
5:15 PM 23 33 53 2.30 20 61
San Beginning of SR-94 at
Diedo 94 /15 E/N 31.7 I-5 to I-15, and 1-15 to 5:15 PM 27 36 56 2.07 20 56
9 SR-78 near Escondido
|-15 at SR—78 near 7:30 AM 27 37 49 1.81 12 32
San Escondido to SR-94,
Diego 15794 SIw 817 and SR-94 to its
terminus at -5 5:15 PM 27 31 48 1.78 17 55
San 1-5 near San Ysidro
Diedo 805 N 27.0 International Border to 7:30 AM 23 35 48 2.09 13 37
9 Mira Mesa Blvd
san Mira Mesa Blvd to I-5
Diego 805 S 27.0 near San Ysidro 5:30 PM 23 33 49 2.13 16 48
9 International Border
Note: TT = Travel Time; PT = Planning Time; PTI = Planning Time Index; BT = Buffer Time; BTI = Buffer Time Index. The values given
are for the time shown in the Peak column, except the free-flow travel time is determined by looking at off-peak periods. If one corridor-
direction has two peak periods with similar BTl and PTI values, both are listed.

The following figures show the travel time pattern experienced on weekdays
during 2010 for the above listed CMIA corridors. Travel times are shown for the
5t percentile (approximating free-flow travel times), 50™ percentile (median), and
95™ percentile (Planning Time). These figures reveal that some corridors experienced
congestion and unreliable conditions in both the morning and evening commute periods,
as well as in off-peak periods.
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Figure B-39

TRAVEL TIMES ON NORTHBOUND I-5 IN SAN DIEGO COUNTY

Travel Time - Time of Dau (93% Observed)
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Figure B-40
TRAVEL TIMES ON SOUTHBOUND I-5 IN SAN DIEGO COUNTY
Travel Tine — Time of Day (93% Observed)
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Figure B-41

TRAVEL TIMES ON EASTBOUND SR-94 AND NORTHBOUND I-15 IN SAN DIEGO COUNTY

Travel Tine - Time of Day (812 Observed)
10,937,213 Lane Points (81% Observed)
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Figure B-42

TRAVEL TIMES ON SOUTHBOUND [-15 AND WESTBOUND SR-94 IN SAN DIEGO COUNTY

Travel Tine — Time of Day (87% Observed)
4,071,159 Lane Points (57% Observed)
Route 4633: Corridor: 10: San Diego I-15 - Secondary
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Figure B-43

TRAVEL TIMES ON NORTHBOUND I|-805 IN SAN DIEGO COUNTY

Travel Tine - Time of Day (812 Observed)
11,679,936 Lane Points (81% Obserwved)
Route 14345: Corridor: D11: I-805 San Diego County - Primary
Fri QL/0L/2010 00300200 to Fri 12/31/2010 23:59:59 (Dayz=Mo,Tu,We, Th,Fr)
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Figure B-44
TRAVEL TIMES ON SOUTHBOUND I-805 IN SAN DIEGO COUNTY
Travel Tine - Time of Day (862 Observed)
11,870,529 Lane Points (86% Observed)
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District 12

District 12 has CMIA corridors on SR-22, SR-57, SR-91, and 1-405. In 2010,
the least reliable in terms of the PTI was northbound SR-57 from its interchange with 1-5
and SR-22 to the Los Angeles County Line during the evening commute. The least
reliable in terms of the BTI was westbound SR-22 from its interchange with SR-55 to
I-605 during the morning commute.

Table B—7

TRAVEL TIME AND TRAVEL TIME RELIABILITY INFORMATION FOR
CORRIDOR MOBILITY IMPROVEMENT ACCOUNT CORRIDORS IN DISTRICT 12

Free-
Flow Median
Distance Approximate TT TT PT BT BTI
County Route Dir (Miles) Segment Location Peak (Mins) (Mins) (Mins) PTI (Mins) (%)
Orange 22 E 13.0 1-605 to SR-55 7:30 AM 12 19 28 2.33 9 47
7:45 AM 12 16 28 2.33 12 75
Orange 22 w 13.0 SR-55 to 1-605
5:30 PM 12 21 30 2.50 9 43

|1-5/SR-22 to the .
Orange 57 N 11.8 ORA/LA County Line 5:15PM 10 27 46 4.60 19 70

7:30 AM 10 21 2 |32 | 11 | s2
ORAJ/LA County Line
Orange 57 S 11.9 {0 I-5/SR_22
5:30 PM 10 15 25 | 250 | 10 | 67
Orange o1 | E 20.9 I-5to ORA/RIV 5:00 PM 18 43 75 | 417 | =32 74
County Line
Orange 91 | w 21.0 8RILAS/R'V County Line | .45 Ap 18 29 45 | 250 | 16 55
Beginning of 1-405 at R
Orange | 405 | N 248 | Peomning o 5:30 PM 21 43 63 | 300 | 20 | 47
8:00 AM 21 34 50 | 238 | 16 | 47
Orange 405 S 24.8 1-605 to I-5
5:30 PM 21 37 50 | 238 | 13 | 35

Note: TT = Travel Time; PT = Planning Time; PTI = Planning Time Index; BT = Buffer Time; BTI = Buffer Time Index. The values
given are for the time shown in the Peak column, except the free-flow travel time is determined by looking at off-peak periods. If one
corridor-direction has two peak periods with similar BTl and PTI values, both are listed.

The following figures show the travel time pattern experienced on weekdays
during 2010 for the above listed CMIA corridors. Travel times are shown for the
5" percentile (approximating free-flow travel times), 50" percentile (median), and
95™ percentile (Planning Time).
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Figure B—45

TRAVEL TIMES ON EASTBOUND SR-22 IN ORANGE COUNTY

Travel Time - Time of Day (S5% Observed)
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Figure B—46
TRAVEL TIMES ON WESTBOUND SR-22 IN ORANGE COUNTY
Travel Time - Time of Day (87% Observed)
9,033,918 Lane Points (7% Obserwed)
Route 4655: Corridor: SA: I-605/5R-22 - Secondary
Fri 01/01/2010 000000 to Fri 12/31/2000 23:599:59 (Days=Mo,Tu.We,Th,Fr
e ! ! ! ! ! ! ! TR ' '

R R L
o 1 L L 1 L L
Qo0 0200 o400 0800 03100 1000 1200 14:00 16:00 18100 2000 2200
Time of Day
Sth —— Median —+— 95th —#—

188

0000



ct.

California Department of Transportation
Mobility Performance Report 2010

Trawel Time (mind

Trawel Time Cmind

Figure B—47

TRAVEL TIMES ON NORTHBOUND SR-57 IN ORANGE COUNTY

Travel Time - Time of Day (764 Observed)
7,205,965 Lane Points (76 Obserwed)
Route 4658: Corridor: &6: SR-57 - Primary
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Figure B—48

TRAVEL TIMES ON SOUTHBOUND SR-57 IN ORANGE COUNTY

Travel Time - Time of Day (93% Observed)
8,404,670 Lane Points (93% Obserwed)
Route 4659: Corridor: &: 3R-57 - Secondary
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Figure B—49

TRAVEL TIMES ON EASTBOUND SR-91 IN ORANGE COUNTY

Travel Time - Time of Day (708 Observed)
8,163,231 Lane Points (70Y Obserwed)
Route 4652: Corridor: 4: Orange County SR-591 - Primary
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Figure B-50
TRAVEL TIMES ON WESTBOUND SR-91 IN ORANGE COUNTY
Travel Time - Time of Day (70¥ Observed)
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Figure B-51

TRAVEL TIMES ON NORTHBOUND |-405 IN ORANGE COUNTY

Travel Time - Time of Day C(S5% Observed)
14,975,690 Lane Points (58X Obszetwved)
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Figure B-52
TRAVEL TIMES ON SOUTHBOUND I-405 IN ORANGE COUNTY
Travel Time - Time of Day (S4¥ Observed)
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APPENDIX C

METHODOLOGY

In 2009, Caltrans established a standardized statewide methodology for measuring
freeway traffic congestion using automatically collected traffic data from vehicle detector
stations (VDS). Caltrans collects data from VDS on major freeway corridors throughout
California’s major urban areas. VDS collect traffic data over all lanes, twenty-four hours
a day, throughout the year.

Traffic activates the VDS devices embedded in or placed alongside freeways.
Communication equipment transmits occupancy and volume data from the roadside
controllers to the regional Transportation Management Centers (TMCs) every
30 seconds. The data are then sent to the Caltrans Performance Measurement System
(PeMS), which runs diagnostics on the data and stores the data in five-minute bins. The
stored data are used by engineers, planners, designers, consultants, commercial
navigation firms, traffic media companies, and others interested in traffic conditions and
performance. The data can be analyzed to calculate a number of performance measures.

Automated detection reduces data collection costs, promotes self-reliance for
congestion monitoring, allows a statewide standardized methodology for measuring
traffic performance, and establishes a reliable trend line for future monitoring. However,
until Caltrans has full (100 percent) detection coverage on its congested urban freeways,
using VDS data presents two challenges: (1) congestion will not be reported for the
small percentage (currently less than 10 percent) of congested freeway locations without
VDS, and (2) when new VDS are activated, data will be reported for new locations and
this expansion of coverage can distort trends over time. In an attempt to eliminate this
distortion from new detectors, data extrapolation was done in Districts 4 and 8 with their
2009 data, because they had a large number of new VDS installed during 2009 and the
beginning of 2010.

In District 4, large segments of State Route 4 (SR-4), SR-24, Interstate 80 (1-80)
on the San Francisco-Oakland Bay Bridge, U.S. Highway 101 (US-101), and 1-580 had
VDS activated in late 2009 and early 2010. Other freeways had spot locations in which
new VDS were installed. The new VDS activated in District 4 after October 2009 were
isolated and analyzed to determine congestion in those locations, and these data were
extrapolated to estimate 12 months” worth of delay. In District 8, large segments of 1-10,
I-15, and 1-215 had VDS activated in July and November 2009 and in February 2010.
The new VDS activated on these routes were analyzed for the periods in which they were
active, and these data were extrapolated to estimate 12 months’ worth of delay.

The following pages in Appendix C present information on the calculations used
in this report.
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Calculating Vehicle Miles of Travel

For a given unit of time and a given section of the freeway, vehicle miles of travel
(VMT) is the sum of the miles of freeway driven by each vehicle. For a section of fixed
length, called L, the number of freeway miles driven is the flow for a period of time
multiplied by the length L. In this report, VMT is calculated by summing the flow for all
the lengths of all of the VDS deployed in each district, for all time periods within
calendar year 2009 and 2010.

Calculating Delay

The MPR 2010 utilizes the following calculation, computed in PeMS using the
VDS data, to determine the vehicle hours of delay (VHD):

Delay = actual volume x [(length + actual speed) — (length + threshold speed)]
This calculation is the equivalent of:
Actual volume x [Travel Time at actual speed — Travel Time at threshold speed]

The actual volume (the number of vehicles in each lane) is known because
Caltrans’ VDS provide vehicle counts. The summation is over all 5-minute periods
where the average travel time is greater than the threshold travel time as derived from
speed. Length refers to the freeway segment assigned to a particular VDS (determined
by the distance to the neighboring upstream and downstream VDS). This methodology is
standardized across all districts, promoting consistency and equity.

Delay is expressed in the units of VHD. Two threshold speeds are used in this
report: 35 mph, representing severe congestion, and 60 mph, presenting total congestion.
VHD at 35 mph is a subset of the VHD at 60 mph. VHD at 35 mph represents the delay
experienced by vehicles traveling between zero and 35 mph. VHD at 60 mph represents
the delay experienced by vehicles traveling between zero and 60 mph.

Calculating Disbenefits of Congestion

Cost of lost time = total delay x $14.70, representing the cost of an hour of a
traveler’s time. This figure represents the opportunity cost of travel time in terms of
wages and salaries. An average vehicle occupancy of 1.15 is assumed in the $14.70 cost
figure, as is a nine percent truck volume and a four percent real discount rate. This figure
comes from the Caltrans Division of Transportation Planning, Office of State Planning,
Economic Analysis Branch.

Cost of lost time a day = cost of lost time (see above) + 365. This figure thus
represents the average for all days of the year, not just weekdays.
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Wasted fuel (gallons) = total delay in VHD x 1.719 gallons for each vehicle hour
of delay. This formula has been used in the HICOMP Annual Date Compilation since the
1990s.

Cost of extra fuel = wasted fuel (gallons) x $3.71 a gallon. This figure is based on
the observed average unleaded gasoline price in 2010, provided by the Caltrans
Economic Analysis Branch.

Emissions of CO; in tons (metric) = wasted fuel (gallons) x 8,887 grams of CO,
produced for each gallon of burned gasoline + 1,000,000 grams in a metric ton. The
formula of 8,887 grams of CO, emissions from a gallon of gasoline is from the
U.S. Environmental Protection Agency, “Questions & Answers: Greenhouse Gas
Emissions from a Typical Passenger Vehicle” (EPA-420-F-11-041), December 2011,
<http://www.epa.gov/otag/climate/documents/420f11041.pdf>, accessed on July 6, 2012.

Calculating Lost Productivity

PeMS calculates the number of lane-mile-hours on a freeway that are lost due to
operating under congested conditions instead of under free-flow conditions. When a
freeway is congested (i.e., when speeds are below the 35 mph threshold used in this
report for calculating Lost Productivity), PeMS calculates the ratio between the measured
flow and the maximum sustainable capacity for the location. This drop in capacity is due
to the fact that the freeway is operating in congested conditions instead of in free-flow,
and fewer vehicles can pass a given point in a given time period because speeds have
dropped. PeMS then multiplies one minus this ratio by the length of the segment to
determine the number of equivalent lane-miles-hours of freeway that this represents. To
determine the maximum sustainable capacity at a given location, historical measured data
for each location are analyzed to determine the maximum observed 15-minute flow. The
minimum five-minute flow within that maximum 15-minute flow is used as the
maximum sustainable flow, or maximum sustainable capacity.

In this report, the equivalent lost lane-mile-hours for each defined time period
(AM Peak, PM Peak, etc.) is calculated using PeMS. These lost lane-mile-hours are
divided by the number of hours within the period (e.g., the AM Peak, from 6 AM to
10 AM, has four hours) to calculate lost lane miles (LLM).

Determining Bottleneck Locations

This report uses the Bottleneck Identification Algorithm in PeMS as a starting
point for determining bottleneck locations. PeMS uses the following criteria in
calculating bottlenecks:

e There must be a drop in speed of at least 20 mph between the current detector
and its nearest downstream detector

e The speed at the current detector must be less than 40 mph
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e The space between detectors must be less than three miles apart

e The speed drop must persist for at least five out of any seven contiguous
five—minute data points.

PeMS reports the amount of delay, expressed in VHD, associated with each
bottleneck, as well as the average extent (or queue length) of the bottleneck and the
average duration that the bottleneck persists, in minutes. It also reports on the number of
days in the given period that the bottleneck was active — a bottleneck is active when it
meets all of the criteria listed above.

From the initial list generated by PeMS, the results were filtered to report
bottlenecks that met the following additional criteria:

e The bottleneck must be active at least 20 percent of all weekdays within the
period, which was 251 days in 2010

e The bottleneck must cause at least 100 VHD per weekday
e The bottleneck must persist for at least 15 minutes per weekday.

Some districts did not have 10 bottlenecks that met this additional criteria within
either the AM or PM Peak periods.

When mapping the bottlenecks, the average extent of each bottleneck, as
calculated by PeMS, was used to show the freeway segments that are congested when the
bottlenecks are active.

In listing their bottlenecks, each district used their local knowledge and
engineering judgment to modify locations of bottlenecks as deemed appropriate. PeMS
calculates bottlenecks based on the location of detector stations, but the true cause of the
bottleneck may exist somewhere between two detector stations.
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APPENDIX D

GLOSSARY

Absolute Postmile:

The true measure of linear distance, in miles, from the beginning of a route to its
terminus. Postmiles are measured from South to North on odd numbered routes and from
West to East on even numbered routes. PeMS uses Absolute Postmiles to calculate many
of the performance measures, like vehicle miles of travel and vehicle hours of delay,
which require knowing the length of the route in order to compute them. The Absolute
Postmile does not reset to zero at each county line, as does the County-Route-Postmile
system that Caltrans uses as its standard mileage measurement system.

Bottleneck:

A bottleneck is a persistent drop in speed between two locations on a freeway. A
bottleneck can have a number of causes, including a change in capacity (like a reduction
of the number of lanes), a visual distraction, an incident, a weaving section, etc.

Buffer Time:

The difference between the 95™ percentile travel time and the median (50" percentile)
travel time, expressed in minutes. Note that the Buffer Time is sometimes calculated
using the average or mean travel time instead of the median.

Buffer Time Index:

The Buffer Time Index (BTI) is a measure of travel time reliability and calculated as:
[(95" Percentile Travel Time — Median Travel Time) / Median Travel Time] x 100

It is expressed as a percentage.

Caltrans Performance Measurement System (PeMS):

A traffic data collection, processing, and analysis tool for assessing the performance of

the transportation system. PeMS obtains 30-second detector count and occupancy data

from Caltrans detectors in real-time from the district Transportation Management Centers
(TMCs). PeMS can be accessed at <http://pems.dot.ca.gov>.
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Corridor Mobility Improvement Account (CMIA):

The CMIA is a funding program created by Proposition 1B (The Highway Safety, Traffic
Reduction, Air Quality, and Port Security Bond Act of 2006), which was approved by
California voters in November 2006. Specific corridors were defined as part of the
allocation of CMIA resources, and Caltrans has been responsible for preparing Corridor
System Mobility Plans (CSMPs) for these corridors. Travel time reliability analysis of
these corridors can be found in Appendix B.

Corridor System Management Plan (CSMP):

A comprehensive, integrated management plan for increasing transportation options,
decreasing congestion, and improving travel times in a transportation corridor. A CSMP
includes all travel modes in a defined corridor—highways and freeways, parallel and
connecting roadways, public transit (bus, bus rapid transit, light rail, and intercity rail),
and bikeways—along with intelligent transportation technologies, which include ramp
metering, coordinated traffic signals, changeable message signs for traveler information,
incident management, bus/carpool lanes and car/vanpool programs, and transit strategies.
A CSMP incorporates both capital and operational improvements. A corridor must have
a CSMP to be eligible to receive funds from the Proposition 1B-funded Corridor Mobility
Improvement Account and the Highway 99 Bond Programs.

County-Route-Postmile:

California uses a postmile system on all of its State highways, including U.S. Routes and
Interstate Highways. The postmile markers indicate the distance a route travels through
individual counties. In general, even numbered routes are measure from West to East and
odd numbered routes are measured from South to North. The postmiles begin at zero at
each county line; therefore, it is necessary to include the county with the postmile to
understand its location. If a route alignment changes, prefixes and equations are used so
that not all of the postmiles from the realignment point to the end of the route need to be
recalculated. Because of this system, it is necessary to understand what the prefixes
mean — and what the equations are behind them — to understand the true linear distance of
the route. PeMS refers to the county-route postmile as the California Postmile.

Directional Mile:

A one-mile length of freeway has two directional miles, regardless of the number of
lanes.

Floating Vehicle or Probe Vehicle:

A vehicle equipped with either a fixed transmission sensor mounted in the engine
compartment or a global positioning system device. Computer software is used to
identify the freeway, direction of travel, and average speed of the vehicle — data that can
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be used to calculate travel time. Caltrans often refers to collecting data using one of these
vehicles as doing a Tachometer or "tach™ run.

Highway Congestion Monitoring Program (HICOMP):

The MPR replaces the HICOMP Annual Data Compilation as the report that satisfies
Caltrans’ statutory obligation to report congestion data, as described in Government Code
section 14032.6.

Nonrecurrent Congestion:

Congestion caused by events that occur irregularly, such as accidents, sporting events,
maintenance, or construction.

Occupancy:

In this report, when “occupancy” is mentioned as a data element collected by VDS,
occupancy means the amount of time a vehicle is physically above a detection device
(usually an in-ground loop). Occupancy is used to derive the speed of traffic. A
secondary usage is in terms of "vehicle occupancy" and refers to the number of people
traveling in a vehicle. This secondary usage is not used in this report.

Maximum Sustainable Flow:

Refers to the capacity of a roadway and is the maximum number of vehicles that can
reasonably be expected to traverse it during a specified time period under given roadway,
geometric, traffic, environment, and control condition. It is used in the calculation of
Lost Productivity. PeMS estimates the capacity for each station as the maximum five—
minute sustainable flow over 15 minutes. To compute this value, a few weeks of
weekday, peak period (both AM and PM), five—-minute observed flow data aggregated
across all lanes are used to find the maximum for any 15-minute period. Then, the
minimum five—minute flow of that 15-minute maximum is used. Only values that have
more than 50 percent "good" detector health are used. The resulting value is the
maximum sustainable flow, or the capacity, of that location.

Planning Time:

The 95" percentile travel time, expressed in minutes.

Planning Time Index:

The Planning Time Index (PTI) is calculated as:
95" Percentile Travel Time / Free-flow Travel Time
PTI is a measurement of travel time reliability and is expressed without units.
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Recurrent Congestion:

Congestion caused by traffic demand exceeding roadway capacity, regularly resulting in
delay during peak periods.

Travel Time:

The time, typically expressed in minutes, that it takes to go from one end of a defined
corridor to the other.

Travel Time Reliability:

A performance measure concerned with the consistency or dependability of travel times,
either measured day-to-day or across different times of day. The analysis in the

MPR 2010, Appendix B, looks at travel time reliability day-to-day, across all weekdays
in the 2010 calendar year. Travel Time Reliability measures like the Planning Time
Index and Buffer Time Index use the 95™ percentile travel time for analyzing reliability.

Vehicle Detector Station (VDS):

A VDS is a logical grouping of automated detectors, usually referring to a set of detectors
spanning a freeway at a particular location in one direction.

Vehicle Hours of Delay (VHD):

The metric used to express the amount of additional time caused by congestion that
vehicles spend on a section of road. This is the difference between the travel time at a
threshold speed and the current speed (only calculated when the current speed is below
the threshold speed). A threshold speed must be set to determine the VHD. In this
report, 35 mph and 60 mph are the threshold speeds and delay is expressed as both total
delay and average delay over a given time period.

Vehicle Miles of Travel (VMT):

The metric used to express the total miles that are driven in a certain area. PeMS takes

the number of cars that drove over a detector during a period (flow) and multiplies it by
the segment length. It then does that for each detector in a given area, such as a district,
facility, or the entire State, and adds the miles up to get the total VMT,
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APPENDIX E

STATEWIDE MAP OF CALTRANS DISTRICTS
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District
3

4
5
6
7
8

10

11
12

HQ

Contact Person
Matt Taghipour
Ron Kyutoku
Roger D. Barnes
Tyler Laing
Ashraf Armanious
Ramin Ghodsi
Arlene Cordero
Carlos Mendoza
Calvin La

Jane Berner

APPENDIX F

Phone Number
(916) 859-7950
(510) 286-4640
(805) 748-2635
(559) 351-1877
(213) 897-6504
(909) 383-6474
(209) 948-3869
(858) 467-3013
(949) 724-2049
(916) 654-2843

DISTRICT CONTACTS

E-mail Address
matt_taghipour@dot.ca.gov
ron_kyutoku@dot.ca.gov
roger_d_barnes@dot.ca.gov
tyler_laing@dot.ca.gov
ashraf_m_armanious@dot.ca.gov
ramin_ghodsi@dot.ca.gov
arlene_cordero@dot.ca.gov
carlos_mendoza@dot.ca.gov
calvin_la@dot.ca.gov

jane_berner@dot.ca.gov

For more information or additional copies of the “Mobility Performance

Report 2010,” please contact Jane Berner at (916) 654-2843 or by e—mail sent to

<jane_berner@dot.ca.gov>.
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