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Foreword

The purpose of the “2008 State Highway Congestion Monitoring Program (HICOMP) Annual
Data Compilation” (2008 HICOMP) is to measure congestion occurring on urban-area freeways
in California. The California Department of Transportation (Department) has been publishing
the data compilation for more than 20 years.

The congestion information is required by statute. In September 2002, the Governor signed into
law Assebly Bill 2535 (Diaz) (Gov. Code 814032.6), which states:

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 2008 HICOMP presents congestion data on California urban freeway segments with a
history of recurrent congestion. It does not include congestion on other State highways or local
surface streets. Nonrecurrent congestion such as holiday, maintenance, construction, or special-
event-generated congestion is also not included. This document represents weekday traffic
conditions and is useful for finding general trends and making regional comparisons of freeway
performance.

The Department used two methods of data collection: automated detection and floating vehicle.
For the 2008 HICOMP sampling was based on two days of data per year. Where automated
detection was insufficient, vehicles with special equipment (floating vehicles) were driven with
the flow of traffic to record traffic congestion. This method was used on congested segments of
urban freeways in the morning and evening peak commute hours. Sampling was done in the
spring and fall. The floating vehicle method was labor intensive, with a minimal number of
actual runs. Actual conditions vary daily and seasonally. Estimates were made if no floating
vehicle or automated data was available.

The Department is developing a more comprehensive data compilation format. This new format
will address the weaknesses of the current approach and expand the data compilation to include
additional measures of performance.



1. Introduction

Over the past decade, urban freeway congestion in most California metropolitan areas has
increased because transportation facility construction and expansion has not kept pace with
increased travel demand. From the public’s perspective, the most noticeable effect of congestion
on urban mobility is increased traffic delay. “Rush-hour” traffic in larger cities no longer occurs
only during the traditional morning and evening peak periods but extends throughout the day.

Over the last year, however, three factors have greatly affected traffic congestion on the State’s
urban-area freeways and expressways. First, motor fuel prices rose to historic levels, peaking in
June 2008, and did not come down from these unprecedented levels until September. This factor
likely played a large role in congestion reduction throughout the State, as it directly affected
driving behavior.

The second factor was a recession that the nation officially entered into in December 2007. The
recession was made worse in October 2008 by a dramatic decline in the stock market. California
began 2008 with an unemployment rate of 6.1 percent but ended the year at 8.7 percent.!
Unemployment also had a direct impact on traffic congestion because of the reduction in peak-
period commuters.

A third factor in congestion reduction was the completion of numerous Department projects on
the State’s urban freeways.

More than three dozen ramp meters were activated.
Three interchanges were rebuilt.

Eight high occupancy vehicle lanes were added.
One bottleneck reduction project was completed.
Eight auxiliary lanes were added.

Eight mainline lanes were added.

One parallel route was added.

Two managed lanes were added.

Two truck lanes were added.

One collector improvement project was completed.

The above improvements added dozens of lane-mile equivalents to the system.

Congestion can be described as either recurrent or nonrecurrent. Recurrent congestion is
regular, everyday peak-period delays that occur when the capacity of a freeway is exceeded by
travel demands and low speeds result. Irregular events such as accidents, sporting events,
maintenance, or short-term construction can cause nonrecurrent congestion. The data
compilation presents recurrent congestion data. In some cases, this document discusses

! California Employment Development Department, “Seasonally Adjusted Labor Force Data,”
www.labormarketinfo.edd.ca.gov



nonrecurrent congestion but does so only to arrive at an approximation of the impacts of total
congestion.

An objective of the Department is to increase the efficiency of existing roads and other
transportation facilities to reduce delays. The data compiled in this document helps the
Department meet this objective by identifying the locations and extent of recurrent congestion on
California’s urban freeways. The HICOMP database provides the information needed to
evaluate freeway performance. The Department can then establish priorities and direct resources
to areas with the most congestion. Congestion-monitoring data are used to evaluate the
effectiveness of congestion-reduction technologies and strategies by comparing the changes in
congestion before and after the implementation of new systems and programs.

1.1 Definition of Recurrent Congestion

The HICOMP defines recurrent congestion as a condition lasting for 15 minutes or longer when
travel demand exceeds freeway capacity and vehicular speeds are 35 miles per hour (mph) or
less during peak commute periods on a typical incident-free weekday. This document uses three
parameters to describe recurrent congestion:

1. Magnitude: The difference in time between the time it takes to travel a segment at the
recorded congested speed and the travel time at 35 mph. Daily vehicle-hours of delay
(DVHD) is the term used to express the magnitude of the delay.

2. Extent: The length of a freeway segment, by direction, that experiences speeds below
35 mph for 15 minutes or more. Extent is expressed in terms of congested directional
miles (CDM). It is important to note that a one-mile stretch of roadway contains two
directional miles (one mile for each direction of travel). Directional miles differ from
lane—miles, which is the number of lanes in a given direction multiplied by the length of
the segment in that direction.

3. Duration: The time expressed in hours that the directional segment remains congested.

The data compilation presents the magnitude and extent of congestion. Maps included in this
document show the location and duration of congestion for all the Department’s districts
experiencing congestion on freeways. District 1 (Eureka), District 2 (Redding), and District 9
(Bishop) are not included in this data compilation because traffic conditions in those districts do
not reach the threshold for urban congestion.

1.2 Data Collection Methodology

The Department uses two principal methods to collect congestion data on urban freeways. The
traditional method is to drive specially equipped cars at regular intervals along freeways during
the hours of recurrent peak-period congestion. This is called the floating vehicle method because
the vehicles “float” with the traffic flow.
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A floating vehicle system consists of either a fixed transmission sensor mounted in the engine
compartment or a global positioning system (GPS). The transmission sensor, or tachometer,
counts the number of wheel rotations in one second and sends that data to a laptop computer.
Software on the computer then translates this data into time, distance, and travel speed
information. A GPS uses satellite technology to identify the location of the vehicle. Computer
software identifies the freeway, direction of travel, and average speed of the vehicle.

The second method is to use automated detection that collects data from electronic sensors
embedded in or placed alongside urban—area freeways. In the last few years, the Department has
been increasing its deployment of these vehicle detection stations (VDS). Over 3,750 directional
miles of California freeways are now monitored for real-time traffic management using
automated detection.

The most common type of automated detection uses inductive loops (commonly referred to as
“loop detectors”). New technologies also are being deployed: radar, magnetometers, infrared
sensors, and vehicle transponder tags (such as those used for toll roads or bridges).

Exhibit 1-1 shows each district that reports congestion for the HICOMP, the counties monitored
in that district, and whether floating vehicles or automated methods were used to collect
congestion data. Exhibit 1-1 also shows the percentage of the congested miles analyzed using
the two methods. Automated detection is more widely deployed than the chart indicates. For
instance, District 4, District 8, and District 12 all have wide distribution and coverage of
automated detection. Information from this detection is not used in this compilation and floating
vehicle data collection is used instead.

Appendix A contains a map showing all districts and the counties in those districts.



Exhibit 1-1: Data Collection Methodology by District Reporting HICOMP Results

District (Office Location) Floating Automatic

Counties Monitored Vehicles Detection
Percentage Percentage

District 3 (Marysville) 100

El Dorado, Placer, Sacramento, Yolo

District 4 (Oakland)

Alameda, Contra Costa, Marin, San Francisco 100

San Mateo, Santa Clara, Solano, Sonoma

District 5 (San Luis Obispo) 100

Monterey, San Luis Obispo, Santa Barbara, Santa Cruz

District 6 (Fresno)

Fresno, Kern 100

District 7 (Los Angeles) 4 96

Los Angeles, Ventura

District 8 (San Bernardino) 08 2

Riverside, San Bernardino

District 10 (Stockton)

San Joaquin, Stanislaus 82 18

District 11 (San Diego)

San Diego 49 o1

District 12 (Irvine)

Orange 100

Statewide Average | 57 | 43

The raw field data, combined with hourly traffic volumes, are converted into average DVHD and
CDM. The following formula produces the total delay associated with each segment:

Daily vehicle-hours of delay =V xD x T

Where:

V = Volume in vehicles per hour = Number of lanes x Vehicles per hour per lane (VPHPL)?

D = Duration of congestion in hours

T = Travel time (in hours) to cover a given distance under congested conditions minus the travel
time at 35 mph

2 Vehicles per hour per lane (VPHPL) is the design of a road segment. Most districts use a value of 2,000 VPHPL,
although District 4 (Oakland) has been using a value of 2,200 VPHPL since 1995.



2. Statewide Summary

Since the 2007 data compilation, California urban freeway recurrent congestion decreased
28 percent, from 581,674 DVHD to 416,075 DVHD. The CDM of urban-area freeways
decreased 16 percent over the same period, from 2,148 in 2007 to 1,804 in 2008.

Exhibits 2-1 through 2—-4 summarize these congestion results for each district:

DVHD (Exhibit 2-1)

CDM (Exhibit 2-2)

Total directional miles (TDM) (Exhibit 2-3)
CDM to TDM (Exhibit 2-4)

Exhibit 2-1 shows that delay statewide decreased to 416,075 DVHD in 2008 compared to
581,674 in 2007. All districts showed declines in DVHD. Just under one-third of the total
decrease occurred in District 7 (Los Angeles—Ventura counties). District 4 (San Francisco Bay
Area) showed the least decline at 12 percent. District 3 (Sacramento metropolitan area) and
District 6 (Fresno—Bakersfield metropolitan areas) showed declines of less than 20 percent. Both
District 8 (Riverside—San Bernardino metropolitan area) and District 11 (San Diego metropolitan
area) exhibited the largest declines in congestion with 52 percent.

Two districts make up more than two-thirds of all DVHD in California. District 4 accounts for
approximately 36 percent of all delay, while District 7 contributes another 32 percent. This is
only the second time in the history of HICOMP that the Bay Area has had higher congestion
levels than the Los Angeles area. The other Southern California districts (Districts 8, 11, and 12)
account for just over a quarter of statewide delay.

Exhibit 2-2 shows the CDM for each district. The CDM statewide decreased by 16 percent,
from 2,148 miles in 2007 to 1,804 miles in 2008. Districts 4, 8, and 12 contributed the most to
this decrease. District 4 lost 62 CDM between 2007 and 2008 (13 percent decrease), District 8
lost 92 (41 percent decrease), and District 12 lost 64 (27 percent decrease). In addition,

District 3 lost 40 CDM (28 percent decrease), District 5 lost 31 (53 percent decrease),

District 7 lost 42 (6 percent decrease), and District 11 lost 11 (4 percent decrease). District 6 lost
only 6 CDM (19 percent decrease). District 10 was the only district with increased CDM,
gaining 3 miles (8 percent increase).

In contrast to the DVHD levels, District 7 makes up 38 percent of all CDM statewide, with
District 4 comprising an additional 25 percent. The other Southern California districts

(Districts 8, 11, and 12) make up 25 percent of CDM, with the remaining districts making up the
final 12 percent.

Exhibit 2-3 shows total urban-area freeway directional miles for each district. Since 1999,
statewide total directional miles (TDM) grew by 171 miles (4 percent increase). Between 2003
and 2008, however, this mileage has remained nearly constant, increasing by only 36 miles.
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Exhibit 2—4 illustrates the extent to which congestion is present on California’s freeway network.
These results are calculated by taking the CDM (Exhibit 2-2) and dividing by the TDM (Exhibit
2-3). More than one-third (35 percent) of California’s total urban freeway miles in 2008 were
congested during typical peak hours. Since the peak of 44 percent in 2005, this number declined
slowly until 2008 and now represents the lowest level of congested miles since 1999.
Approximately 56 percent of District 7°s urban freeway miles were congested during peak hours,
and 48 percent of District 12°s and 36 percent of District 4’s urban freeway miles were congested
during peak hours. For each of the remaining districts, less than one-third of all urban freeway
miles were congested during peak hours.

Exhibit 2-5 and Exhibit 2—6 display the delay and congested mile trends for each district.
Exhibit 2-5 shows that District 4 now leads the State in DVHD. District 4’s DVHD grew
rapidly between 1994 and 2000. Between 2000 and 2003, District 4’s delay declined
dramatically, and then increased for several years before declining similarly to the rest of
California in 2008. District 7, which has shown the highest levels of DVHD for most of the last
two decades, had such a large decline that it moved into second place behind District 4. District
8’s delay values have increased since 2004, followed by a decline that put DVHD close to 2004
levels. Delay in District 12 had consistently increased from 2001 to 2004, followed by less
significant growth in recent years, and a decline in 2008 to a DVHD level similar to 2002.

Exhibit 2—-6 shows District 7 accounting for the most CDM. In District 7, CDM has remained
steady since 2000. CDM had generally increased in District 4 and District 8 over the past several
years, although the very large increases in 2007 in these two districts were reversed in 2008.
District 12’s CDM declined again in 2008, with CDM levels now below their 2004 value.
District 11’s CDM grew dramatically during the late 1990s and has been mostly steady since
2000.

Exhibit 2-7 shows that statewide DVHD grew steadily between 1987 and 2000. Between 2000
and 2003 DVHD declined, but then grew steadily until a large drop in 2008 to levels not seen
since 1996. The CDM largely has held steady since 2000.

Exhibit 2-8 shows how counties compare in 2007 and 2008 in terms of delay. Los Angeles,
Orange, and Alameda counties retained the top three spots in the ranking, but there was
considerable volatility in the rest of the top ten list. San Francisco County returned to the top ten
in 2008 moving up one spot, largely due to a large drop in delay in San Bernardino County,
which moved from 8th to 13th on the list. Contra Costa, Marin, and Santa Clara counties all
moved up on the list, while Riverside and San Diego counties moved down.

Exhibit 2-9 shows approximate costs that congestion imposes on Californians. It is assumed that
nonrecurrent congestion is equal to recurrent congestion. Therefore, total delay in Exhibit 2-9 is
twice the measured recurrent delay shown in Exhibit 2-1 and Exhibit 2-8. In 2008, the
estimated delay cost California drivers and passengers approximately $18.2 million per day in
lost time and excess fuel consumption.

This estimated delay added 397 tons of emissions into the air compared with what would have
been emitted at uncongested speeds. These estimates are based on the most recently available
data.
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Exhibit 2-10 shows changes in annual vehicle miles traveled (VMT) from 1987 to 2008 on State
highways. California’s VMT has increased since the late 1980s, although the growth has slowed
more recently, and VMT declined in 2008 by about 4 percent.
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Exhibit 2-1. Daily Vehicle-Hours of Delay and Annual Percentage Change by District, 1999-2008
Percent of
District 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 | Statewide
2008

District 3 7,809 8,907 10,896 16,200 14,872 13,226 17,712 21,830 17,648 13,827 11,576 3
Annual % Change 53 14 22 49 -8 -11 34 23 -19 -22 -16

District 4 112,000 128,300 177,600 155,500 147,900 121,800 124,190 135,700 143,900 161,700 142,400 34
Annual % Change 12 15 38 -12 -5 -18 2 9 6 12 -12

District 5 2,020 2,598 5,154 6,016 5,937 6,453 6,453 6,453 7,571 7,040 5,333 1
Annual % Change 23 29 98 17 -1 9 0 0 17 -7 -24

District 6 75 257 334 522 508 507 292 296 561 375 315 0
Annual % Change -31 245 30 56 -3 0 -42 1 90 -33 -16

District 7 142,857 128,623 166,294 183,209 165,861 178,491 171,438 165,141 172,399 178,938 127,924 31
Annual % Change 3 -10 29 10 -9 8 -4 -4 4 4 -29

District 8 29,368 33,384 38,244 32,901 36,601 30,035 27,480 35,284 52,100 54,456 26,257 6
Annual % Change 30 14 15 -14 11 -18 -9 28 48 5 -52

District 10 2,711 3,292 3,930 3,340 4,127 4,064 3,685 5,010 3,709 3,444 2,120 1
Annual % Change 0 21 19 -15 24 -2 -9 36 -26 -7 -38

District 11 42,354 44,203 51,712 58,027 64,595 67,163 65,768 62,796 63,833 63,099 30,293 7
Annual % Change 7 4 17 12 11 4 -2 -5 2 -1 -52

District 12 78,906 78,796 71,286 66,522 71,376 83,002 96,522 97,581 98,640 98,796 69,857 17
Annual % Change 7 0 -10 -7 7 16 16 1 1 0 -29

Statewide 418,100 428,360 525,450 522,238 511,777 504,741 513,539 530,091 560,362 581,674 416,075 100
Annual % Change 10 2 23 -1 -2 -1 2 3 6 4 -28

Note: District figures and percentages may not add to statewide totals due to rounding.
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Exhibit 2—2. Urban-Area Freeway Congested Directional Miles and Percentage Change by District, 1999-2008

Percent of

District 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Statewide
2008

District 3 98 83 95 121 112 124 121 145 132 143 103 6
Annual % Change 28 -15 14 28 -8 11 -2 20 -9 9 -28
District 4 327 338 390 379 369 339 394 411 402 457 395 22
Annual % Change 7 3 15 -3 -3 -8 16 4 -2 14 -13
District 5 19 16 41 38 42 53 53 53 56 58 27 2
Annual % Change 33 -17 159 -6 9 28 0 0 5 4 -53
District 6 2 13 9 20 16 23 38 22 28 28 22 1
Annual % Change -49 645 -27 113 -17 42 65 -42 26 0 -19
District 7 566 566 617 664 620 648 648 669 633 651 609 34
Annual % Change 1 0 9 8 -7 5 0 3 -5 3 -6
District 8 90 99 168 106 121 97 98 130 154 223 131 7
Annual % Change -3 10 71 -37 14 -20 1 33 18 45 -41
District 10 19 27 20 51 51 46 40 52 48 43 46 3
Annual % Change 0 39 -27 159 1 -9 -14 31 -7 -12 8
District 11 125 172 289 273 269 326 334 292 302 302 291 16
Annual % Change 22 38 69 -6 -1 21 3 -13 4 0 -4
District 12 204 295 269 254 233 212 190 254 260 244 180 10
Annual % Change 15 45 -9 -6 -8 -9 -10 34 2 -6 -27
Statewide 1449 1,608 1,898 1,905 1,832 1,867 1,916 2,028 2,014 2,148 1,804 100
Annual % Change 7 11 18 0 -4 2 3 6 -1 7 -16

Note: District figures and percentages may not add to statewide totals due to rounding.
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Exhibit 2-3. Urban-Area Freeway Total Directional Miles and Percentages by District, 1999-2008

Percent of

District 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Statewide
2008

District 3 319 319 317 317 320 346 346 349 349 349 349 7
Annual % Change 0 0 -1 0 1 8 0 1 0 0 0
District 4 1,075 1,075 1,074 1,074 1,074 1,078 1,077 1,086 1,086 1,088 1,088 23
Annual % Change 1 0 0 0 0 0 0 1 0 0 0
District 5 226 226 226 226 226 214 217 215 215 215 215 5
Annual % Change 0 0 0 0 0 -5 1 -1 0 0 0
District 6 241 255 260 268 268 290 290 293 293 297 297 6
Annual % Change 1 6 2 3 0 8 0 1 0 2 0
District 7 1,061 1,061 1,065 1,065 1,075 1,087 1,088 1,091 1,001 1,092 1,092 23
Annual % Change 0 0 0 0 1 1 0 0 0 0 0
District 8 542 542 542 555 572 572 572 573 573 577 577 12
Annual % Change 3 0 0 2 3 0 0 0 0 1 0
District 10 178 178 178 182 185 184 184 184 184 184 184 4
Annual % Change 0 0 0 2 2 -1 0 0 0 0 0
District 11 458 458 464 464 467 482 483 484 484 484 484 10
Annual % Change 1 0 1 0 1 3 0 0 0 0 0
District 12 357 376 376 376 376 371 371 374 374 374 374 8
Annual % Change 5 5 0 0 0 -1 0 1 0 0 0
Statewide 4,457 4,489 4,503 4,527 4,563 4,624 4,628 4,649 4,649 4,660 4,660 100
Annual % Change 1 1 0 1 1 1 0 0 0 0 0

Note: District figures and percentages may not add to statewide totals due to rounding.

Total directional miles (TDM) through 2002 is from the TASAS-Legacy database. Year 2003 on is from the TASAS-TSN database as reported in “Collision Data on California State
Highways.” Year 2007 is the latest year for which data are available.
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Exhibit 2—4. Congested Directional Miles to Total Directional Miles by District, 1989-2008 (Percentage)

District 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

District 3 31 26 30 38 35 36 35 41 38 41 30
District 4 30 31 36 35 34 31 37 38 37 42 36
District 5 8 7 18 17 18 25 25 25 26 27 13
District 6 1 5 4 7 6 8 13 8 10 9 8
District 7 53 53 58 62 58 60 60 61 58 60 56
District 8 17 18 31 19 21 17 17 23 27 39 23
District 10 11 15 11 28 27 25 22 28 26 23 25
District 11 27 38 62 59 58 67 69 60 62 62 60
District 12 S7 79 71 68 62 57 o1 68 69 65 48
Statewide 33 36 42 42 40 40 41 44 43 46 39

Note: District figures and percentages may not add to statewide totals due to rounding.
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Exhibit 2-5. Daily Vehicle-Hours of Delay Trends by District, 1987-2008
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* No statewide HICOMP reporting was done in 1996 and 1997. Districts 3 and 4 produced district reports in 1996.
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Exhibit 2-6. Congested Directional Mile Trends by District, 1987-2008
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* No statewide HICOMP reporting was done in 1996 and 1997. Districts 3 and 4 produced district reports in 1996.
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Exhibit 2—7. Statewide Vehicle-Hours of Delay and Congested Directional Miles, 1987-2008
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Exhibit 2—-8. Daily Vehicle-Hours of Delay and Congested Directional Miles by County Rankings, 2008 vs. 2007

Rank Ca}ltrgns County Daily Vehicle-Hours of Delay Congest«i\c/il iilsrectlonal
2008 2007 District 2008 2007 2008 2007

1 1 7 Los Angeles 127,122 178,249 596 640
2 2 12 Orange 69,857 98,796 180 244
3 3 4 Alameda 53,000 63,900 117 136
4 4 11 San Diego 30,293 63,099 291 302
5 6 4 Santa Clara 27,000 28,300 97 93
6 7 4 Contra Costa 23,200 26,600 71 85
7 5 8 Riverside 21,148 38,019 86 126
8 10 4 Marin 11,500 11,200 22 21
9 9 3 Sacramento 11,022 13,281 91 128
10 11 4 San Francisco 10,300 10,600 23 31
11 12 4 San Mateo 9,300 10,500 28 43
12 13 4 Sonoma 6,300 7,900 27 36
13 8 8 San Bernardino 5,109 16,436 44 97
14 14 5 Santa Cruz 4,030 4,030 18 18
15 15 10 San Joaquin 1,877 3,264 32 36
16 16 4 Solano 1,800 2,700 11 12
17 17 5 Monterey 911 1,638 4 9
18 19 7 Ventura 802 688 13 12
19 20 3 Placer 502 453 8 9
20 18 5 Santa Barbara 346 1,338 4 26
21 21 6 Fresno 287 375 21 28
22 26 10 Merced 126 0 2 0
23 22 10 Stanislaus 116 180 12 7
24 25 3 El Dorado 52 12 4 3
25 24 5 San Luis Obispo 46 33 1 5
26 26 6 Kern 28 0 2 0
27 23 3 Yolo 0 81 0 3
27 26 4 Napa 0 0 0 0

Statewide 416,075 581,674 1,804 2,148

* County numbers may not add to total due to rounding.
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Exhibit 2—-9. 2008 Excess Fuel Consumption, Travel Cost, and Emissions Due to Congestion

District 3 4 5 6 7 8 10 11 12 Total
Indicator

Total Daily Delay (Vehicle-Hours) 23,152 284,800 10,665 630 255,848 52,514 4,240 60,586 139,715 832,150
Average Vehicle Occupancy 1.00 1.10 1.00 1.10 1.10 1.10 1.10 1.00 1.10

Estimated Daily Person-Hours of Delay 23,152 313,280 10,665 693 281,432 57,765 4,664 60,586 153,686 905,924
Excess Fuel Consumed per Day (Gallons) @ 39,798 489,571 18,333 1,083 439,802 90,272 7,289 104,147 240,170 1,430,465
Total User Cost per Day (Dollars) ® $477,372 | $6,276,439 | $219,905 | $13,883 | $5,638,383 | $1,157,308 | $93,441 | $1,249,227 | $3,079,044 | $18,205,003
Total Emissions per Day (Tons) @ 12 142 5 0.3 128 26 2 30 70 416

(1) Average vehicle occupancy (AVO) estimates are used to calculate the daily person-hours of delay (Total Daily Delay x AVO). The person-hours of daily delay estimates are then used to calculate the total user cost per day. AVOs
used in the data compilation are the "home-to-work" trip estimates from the "2000-2001 California Statewide Household Travel Survey" (Caltrans, June 2002), the most recent data available. The next such report will be produced in

2010.

(2) Fuel Efficient Traffic Signal Management Evaluation (Institute of Transportation Studies): 1,000 vehicle-hours of delay results in 1,719 gallons of wasted fuel and 1/2 ton of emissions.

(3) Total user cost includes cost of travel time and cost of excess fuel. The average cost of travel time per person-hour of delay in 2008 is estimated to be $14.19. This figure is based on the average auto and truck costs of travel from the
California Lifecycle Benefit/Cost Analysis Model weighted by Vehicle Miles Traveled and updated by the Gross Domestic Product Deflator. The cost of fuel is estimated at $3.74 per gallon as reported by the U.S. Bureau of Labor

Statistics.

(4) District numbers may not add to statewide totals due to rounding.
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Exhibit 2-10. California State Highway Vehicle Miles Traveled, 1987-2008
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3. District and County Findings and Analysis

This chapter presents the 2008 findings by district. The results are presented in three formats:
(1) A district summary table presenting total districtwide delay and county subtotals.
(2) A chart showing district trends over time for delay and congested miles.

(3) Two maps showing the location and duration of freeway segments where congestion was
measured. The first map shows congested locations for the morning peak commute
period and the second map shows the results for the evening peak commute period.

3.1 District 3: Sacramento Area

Exhibit 3-1 summarizes weekday recurrent congestion in District 3 during 2008 compared with
2007. Exhibit 3—-2 presents trends in DVHD and CDM for the district. Exhibits 3-3 and 3—4 are
maps showing the location and duration of morning and evening peak-period congestion. The
2007 and 2008 data used in this compilation are based on fall floating vehicle data collection
efforts.

DVHD declined 16 percent, from 13,827 hours reported in 2007 to 11,576 hours in 2008.
CDM declined 28 percent, from 143 miles in 2007 to 103 miles in 2008.

The following projects were completed in District 3, contributing to the reduction of congestion
in the urban corridors:

e |Interstate 80 eastbound: Four ramp meters on eastbound Interstate 80 were activated.
Delay on that segment of Interstate 80 decreased by 200 DVHD between fall 2007 and
fall 2008.

e Interstate 5 through downtown Sacramento (the “boat section™): The reconstruction of the
boat section of Interstate 5 also added a fourth mainline through-lane. Delay on that
segment of Interstate 5 decreased by 128 DVHD between fall 2007 and fall 2008.
Personal observations have confirmed that mainline congestion was reduced on
northbound Interstate 5 through the boat section due to the addition of the fourth lane.
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Exhibit 3-1. District 3 Highway Congestion Summary

Percent Change Percent of
District 3 2007 2008 g Statewide
2007-2008
2008
Daily Vehicle-Hours of Delay 13,827 11,576 -16 3
El Dorado 12 52 333
Placer 453 502 11
Sacramento 13,281 11,022 -17
Yolo 81 - -100
Congested Directional Miles 143.1 103.0 -28 6
El Dorado 3.3 3.7 12
Placer 9.4 8.3 -12
Sacramento 127.9 91.0 -29
Yolo 2.5 - -100
Total Urban-Area Freeway Directional Miles 348.8 348.8
Congested Miles/Total Urban Freeway Miles 41% 30%

Note: County figures and percentages may not add to district totals due to rounding.
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Exhibit 3-1. District 3 Congestion Trends, 1987-2008
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EXHIBIT 3-3
DISTRICT 3
SACRAMENTO AREA
2008 MORNING CONGESTION MAP
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EXHIBIT 34
DISTRICT 3
SACRAMENTO AREA
2008 EVENING CONGESTION MAP
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3.2 District 4: San Francisco Bay Area

Exhibit 3-5 summarizes weekday recurrent congestion in District 4 during 2008 compared with
2007. Exhibit 3—6 presents trends in DVHD and CDM for the district. Exhibits 3—7 and 3-8 are
maps showing the locations and durations of morning and evening peak-period congestion.

District 4 collects data in the spring and fall for the statewide data compilation. District 4’s most
congested locations were collected using GPS-equipped floating vehicles during the spring and fall
of 2008; the Departments’ regional partner, the Metropolitan Transportation Commission (MTC),
hired consultants. MTC’s consultant, with the Department’s guidance and review, developed delay
estimates.

The DVHD declined 12 percent from 161,700 hours reported in 2007 to 142,400 hours in 2008.
CDM declined 13 percent from 457 miles in 2007 to 395 miles in 2008.

The most congested counties, Alameda (53,000 DVHD), Santa Clara (27,000 DVHD), and Contra
Costa (23,200 DHVD), together account for 70 percent of 2008’s total regional daily freeway
congestion.

The following projects were completed in District 4, contributing to the reduction of congestion in
the urban corridors:

e Interstate 580 in the Tri-Valley area: Eight additional ramp meters were activated in the
eastbound lanes adding to the existing five-ramp meter system that now extends from Foothill
Road/San Ramon Road to Greenville Road. In the westbound lanes, a 14-ramp meter system
was activated from Vasco Road to Foothill Road/San Ramon Road.

e US Highway 101 northbound and Interstate 80 Eastbound in San Francisco: The segment
from US Highway 101/Alemany Boulevard to the Bay Bridge has a smoother traffic flow as
a result of the completion of the west approach seismic retrofit and replacement project.

e Interstate 880 southbound from Marina Boulevard in San Leandro to Industrial Parkway in
Hayward: District 4 added a lane on southbound Interstate 880 between the State Route 238
connector onramp and the A Street offramp.

e Interstate 280 northbound: Five new ramp meters from Sneath Lane to Serramonte
Boulevard were activated.
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Exhibit 3-5. District 4 Highway Congestion Summary

Percent Change Percent of
District 4 2007 2008 % statewide
2007-2008
2008

Daily Vehicle-Hours of Delay 161,700 142,400 -12 34
Alameda 63,900 53,000 -17
Contra Costa 26,600 23,200 -13
Marin 11,200 11,500 3
Napa 0 0 n/a
San Francisco 10,600 10,300 -3
San Mateo 10,500 9,300 -11
Santa Clara 28,300 27,000 -5
Solano 2,700 1,800 -33
Sonoma 7,900 6,300 -20

Congested Directional Miles 456.6 395.4 -13 22
Alameda 136.3 116.8 -14
Contra Costa 84.9 70.7 =17
Marin 20.7 22.0 6
Napa 0.0 0.0 nla
San Francisco 30.8 22.7 =27
San Mateo 43.2 28.4 -34
Santa Clara 92.9 97.5 5
Solano 11.9 10.8 -9
Sonoma 35.8 26.5 -26

Total Urban—Area Freeway Directional Miles 1,088.0 1,088.0
Congested Miles/Total Urban Freeway Miles 42% 36%

Note: County numbers may not sum to district totals due to rounding.




Exhibit 3—-6. District 4 Congestion Trends, 1987-2008
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EXHIBIT 3-7
DISTRICT 4

SAN FRANCISCO BAY AREA
2008 MORNING CONGESTION MAP
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Congestion delay is defined as the difference in travel
time between 35 mph and the lower congested speed.
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EXHIBIT 3-8
DISTRICT 4
SAN FRANCISCO BAY AREA
2008 EVENING CONGESTION MAP
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3.3 District 5: Central Coast Area

Exhibit 3-9 summarizes weekday recurrent congestion in District 5 during 2008 compared with
2007. Exhibit 3-10 presents trends in DVHD and CDM for the district. Exhibits 3-11 and
3-12 are maps showing the location and duration of morning and evening peak—period
congestion.

DVHD declined 24 percent, from 7,040 hours in 2007 to 5,333 hours in 2008. CDM declined
53 percent from 58 miles in 2007 to 27 miles in 2008.

The following projects were completed in District 5 contributing to the reduction of congestion
in the urban corridors:

e US Highway 101 southbound: A truck climbing lane was completed in the Shell Beach
area.

e US Highway 101 southbound: An auxiliary lane project was completed in the Ortega Hill
area.
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Exhibit 3-9. District 5 Highway Congestion Summary

Percent Change Percent of
District 5 2007 2008 g Statewide
2007-2008
2008
Daily Vehicle—Hours of Delay 7,040 5,333 -24 1
Monterey 1,638 911 -44
San Luis Obispo 33 46 38
Santa Barbara 1,338 346 74
Santa Cruz 4,030 4,030 0
Congested Directional Miles 58.0 27.1 -53 2
Monterey 9.4 4.3 -55
San Luis Obispo 4.9 0.6 -88
Santa Barbara 25.8 4.3 -83
Santa Cruz 17.9 17.9 0
Total Urban—Area Freeway Directional Miles 214.8 214.8
Congested Miles/Total Urban Freeway Miles 27% 13%

Note: County figures and percentages may not add to district totals due to rounding.
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Exhibit 3-10. District 5 Congestion Trends, 1989-2008
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EXHIBIT 3-11
DISTRICT 5
CENTRAL COAST AREA
2008 MORNING CONGESTION MAP
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EXHIBIT 3-12
DISTRICT 5
CENTRAL COAST AREA
2008 EVENING CONGESTION MAP
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3.4 District 6: Fresno Area

Exhibit 3-13 summarizes weekday recurrent congestion in District 6 during 2008 compared with
2007. Exhibit 3—14 presents trends in DVHD and CDM for the district. Exhibits 3—-15 and 3-16
are maps showing the location and duration of morning and evening peak-period congestion.

The 2008 data was collected using floating vehicles equipped with GPS. As with the 2007 data
compilation, the data for 2008 was collected in the spring and fall seasons.

DVHD declined 16 percent, from 375 hours in 2007 to 315 hours in 2008.
CDM declined 19 percent from 27.8 miles in 2007 to 22.4 miles in 2008.

The following projects were completed in District 6, contributing to the reduction of congestion in
the urban corridors:

e State Route 41 northbound: An auxiliary lane was completed through downtown Fresno.

e State Route 180: A two—mile freeway extension was added to eastbound and westbound
lanes through downtown Fresno.
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Exhibit 3-13. District 6 Highway Congestion Summary

Percent Change Percent of
District 6 2007 2008 %l statewide
2007-2008
2008
Daily Vehicle—Hours of Delay 375 315 -16
Fresno 375 287 -23
Kern - 28 nla
Congested Directional Miles 27.8 22.4 -19
Fresno 27.8 20.8 -25
Kern - 1.6 n/a
Total Urban—Area Freeway Directional Miles 297.0 297.0
Congested Miles/Total Urban Freeway Miles 9% 8%

Note: County figures and percentages may not add to district totals due to rounding.
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Exhibit 3-14. District 6 Congestion Trends, 1990-2008
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EXHIBIT 3-15
DISTRICT 6
FRESNO AREA

2008 MORNING CONGESTION MAP
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EXHIBIT 3-16
DISTRICT 6
FRESNO AREA

2008 EVENING CONGESTION MAP

Madera

Parksdale

Parkwo

Biola

1745 —-1930

Congested Segment

Hours of Congestion

Bonadelle Ranchos-Iy

Note: This map represents congestion on the
indicated freeway segments during peak rush hours
on incident-free weekdays.

Weekends, holidays, and days in which traffic is
influenced by accidents, special events,and lane
closures are not reflected on this map.

Congestion delay is defined as the difference in travel
time between 35 mph and the lower congested speed.

99

Clovis.

1700 -1745\

1530 - 1800
Eresno

1545 -173

ferman

Calwa

Rosedale

Shafter \

Oildale

1:250,000 astdh

Bowle

Del Rey

3-20



3.5 District 7: Los Angeles—Ventura Area

Exhibit 3-17 summarizes weekday recurrent congestion in District 7 during 2008 compared with
2007. Exhibit 3-18 presents trends in DVHD and CDM for the district. Exhibits 3-19 and

3-20 are maps showing the location and duration of morning and evening peak—period
congestion.

The 2007 and 2008 data used in this compilation are based on data retrieved from automatic
detectors and floating vehicles. Prior to 1998, delay estimates were based on the spring and fall
data.

DVHD declined 29 percent from 178,938 hours in 2007 to 127,924 hours in 2008. CDM
declined 6 percent from 651 miles in 2007 to 609 miles in 2008.

The following projects were completed in District 7, contributing to the reduction of congestion
in the urban corridors:

e Interstate 5 between State Route 118 and State Route 14: An HOV project was
completed.

e Interstate 405 southbound between Waterford Street and Santa Monica Boulevard: An
HOV project was completed.

e Interstate 405 southbound between Howard Hughes Parkway and Los Angeles
International Airport (LAX): An HOV project connecting to the existing HOV lane at
LAX was completed.

e Interstate 405 northbound between LAX and State Route 90: An HOV project was
completed.

e State Route 57/60 interchange: An HOV direct connector was completed, allowing for a
smoother transition for HOV passengers at the State Route 57/60 Interchange.

e Santa Monica Freeway between Interstate 110 and Arlington Avenue: Safety
improvements to the collector/distributor road on the westbound and eastbound Santa
Monica Freeway were completed.

e US Highway 101 northbound and southbound at Johnson Drive in Ventura County was
widened.

e Interstate 105 at Sepulveda Boulevard: The offramp was widened.

e Transportation Management System elements were installed at many locations.

3-21



Exhibit 3-17. District 7 Highway Congestion Summary

Percent Change Percent of
District 7 2007 2008 % Statewide
2007-2008
2008
Daily Vehicle—Hours of Delay 178,938 127,924 -29 31
Los Angeles 178,249 127,122 -29
Ventura 688 802 16
Congested Directional Miles 651.0 609.0 -6 34
Los Angeles 639.5 596.3 -7
Ventura 115 12.8 11
Total Urban—Area Freeway Directional Miles 1,092.0 1,092.0
Congested Miles/Total Urban Freeway Miles 60% 56%

Note: County figures and percentages may not add to district totals due to rounding.
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Exhibit 3-18. District 7 Congestion Trends, 1987-2008
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3.6 District 8: San Bernardino—-Riverside Area

Exhibit 3-21 summarizes weekday recurrent congestion in District 8 during 2008 compared with
2007. Exhibit 3-22 presents trends in DVHD and CDM for the district. Exhibits 3-23 and
3-24 are maps showing the locations and durations of morning and evening peak—period
congestion.

The 2008 results reported in this compilation are based on spring and fall data collected by
floating vehicles. Prior to 1998, delay estimates were based on both spring and fall floating
vehicle data. Beginning in 2001, District 8 began to use the fall automatic detection data to
estimate delay for some route segments. Other segments continued to be monitored using
floating vehicles.

DVHD declined 52 percent from 54,456 hours in 2007 to 26,257 in 2008. CDM declined 41
percent from 223 miles in 2007 to 131 miles in 2008.

The following projects were completed in District 8, contributing to the reduction of congestion
in the urban corridors:

e State Route 60/91/215 interchange improvements and widening of Interstate 215: The
biggest bottleneck in Riverside County was removed, which greatly improved traffic flow
on several routes.

e State Route 60 HOV/mixed-flow lanes from Interstate 15/State Route 60 to Valley Way
in Riverside County: This project closed a gap in the HOV system while providing
additional capacity to a major route into Los Angeles.

e |Interstate 10 southbound truck climbing lane from Ford Street to Live Oak Canyon: The

project added a lane to an uphill segment of freeway that has caused major congestion for
years. The truck climbing lane has greatly reduced congestion along the whole segment.
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Exhibit 3-21. District 8 Highway Congestion Summary

Percent Change Percent of
District 8 2007 2008 %l statewide
2007-2008
2008
Daily Vehicle-Hours of Delay 54,456 26,257 -52 6
Riverside 38,019 21,148 -44
San Bernardino 16,436 5,109 -69
Congested Directional Miles 223.4 130.7 -41 7
Riverside 126.4 86.3 -32
San Bernardino 97.0 444 -54
Total Urban—Area Freeway Directional Miles 577.0 577.0
Congested Miles/Total Urban Freeway Miles 39% 23%

Note: County figures and percentages may not add to district totals due to rounding.
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Exhibit 3-22. District 8 Congestion Trends, 1987-2008
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EXHIBIT 3-23
DISTRICT 8
SAN BERNARDINO-RIVERSIDE AREA
2008 MORNING CONGESTION MAP
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EXHIBIT 3-24
DISTRICT 8
SAN BERNARDINO-RIVERSIDE AREA
2008 EVENING CONGESTION MAP
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3.7 District 10: Stockton Area

Exhibit 3—25 summarizes weekday recurrent congestion in District 10 during 2008 compared
with 2007. Exhibit 3-26 presents trends in DVHD and CDM for the district. Exhibits 3-27 and
3-28 are maps showing the location and duration of morning and evening peak-period
congestion.

In 2006, District 10 began to monitor congestion on one segment using automatically collected
data from the spring and fall of 2006. Prior to 2006, all the data used in this data compilation
were based on the fall floating vehicle data collection efforts. District 10 has been monitoring
traffic congestion for the annual data compilation since 1998, when recurrent congestion grew to
a level to warrant monitoring.

DVHD declined 38 percent from 3,444 in 2007 to 2,120 hours in 2008. CDM increased
8 percent from 43 miles in 2007 to 46 miles in 2008. This was due to construction on the
Interstate 205 corridor.

District 10 completed one project that contributed to the reduction of congestion in the urban
corridors. State Route 99 between State Route 4 and Hammer Lane through the center of
Stockton was widened with an interchange at Hammer Lane being reconstructed. This project
improved the flow of traffic along this key corridor.
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Exhibit 3-25. District 10 Highway Congestion Summary

Percent Change Percent of
District 10 2007 2008 %l statewide
2007-2008
2008
Daily Vehicle—Hours of Delay 3,444 2,120 -38 1
Merced - 126 n/a
San Joaquin 3,264 1,877 -42
Stanislaus 180 116 =35
Congested Directional Miles 42.6 46.2 8 3
Merced - 2.0 n/a
San Joaquin 36.1 321 -11
Stanislaus 6.5 12.1 86
Total Urban—Area Freeway Directional Miles 184.4 184.4
Congested Miles/Total Urban Freeway Miles 23% 25%

Note: County figures and percentages may not add to district totals due to rounding.
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Exhibit 3-26. District 10 Congestion Trends, 1998-2008
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EXHIBIT 3-27
DISTRICT 10
STOCKTON AREA
2008 MORNING CONGESTION MAP
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EXHIBIT 3-28
DISTRICT 10
STOCKTON AREA
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3.8 District 11: San Diego Area

Exhibit 3-29 summarizes weekday recurrent congestion in District 11 during 2008 compared with
2007. Exhibit 3-30 presents trends in the DVHD and CDM for the district. Exhibits 3-31 and
3-32 are maps showing the location and duration of morning and evening peak-period congestion.

The 2007 and 2008 data used in this compilation were based on the spring and fall floating vehicle
and automatic detection data collection efforts. Prior to 2008, data came directly from the district’s
Automatic Traffic Monitoring System (ATMS). The three data sources produce different
congestion results. Therefore, congestion estimates were made for the past three years in order to
create a trend line for comparison.

DVHD declined 52 percent from 63,099 hours in 2007 to 30,293 hours in 2008. CDM declined 4
percent from 302 miles in 2007 to 291 miles in 2008.

The following projects were completed in District 11, contributing to the reduction of congestion in
the urban corridors:

e State Route 125 toll road: This route opened in the fall of 2007. It is a 9.5-mile parallel
route to Interstate 805 with two lanes in each direction. This improved the flow of traffic
along the Interstate 805 corridor.

e Interstate 5 northbound between the Via De La Valle eastbound loop entrance ramp and the
Lomas Santa Fe Drive exit ramp: An auxiliary lane was completed.

e Interstate 5 southbound between the Lomas Santa Fe Drive entrance ramp and the Via De La
Valle exit ramp: An auxiliary lane was completed.

¢ Interstate 5 southbound between the Manchester Avenue loop entrance ramp and the Lomas
Santa Fe Drive exit ramp: An auxiliary lane was completed.

¢ Interstate 5 northbound between the Via De La Valle undercrossing and the Manchester
Avenue undercrossing: An HOV lane was completed.

e Interstate 5 southbound between the Manchester Avenue undercrossing and the Via De La
Valle undercrossing: An HOV lane was completed.

e Interstate 5 southbound at 24th Street: An HOV lane was added.

e Interstate 15 southbound from the Via Rancho Parkway to the Duenda Road overcrossing: A
mainline lane was completed.

e Interstate 15 northbound from the Bernardo Center Drive exit ramp to the Rancho Bernardo
Road undercrossing: A mainline lane was completed.
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Interstate 15 northbound between the Camino Del Norte onramp and the Bernardo Center
Drive exit ramp: An auxiliary lane was completed.

Interstate 15 southbound between the Bernardo Center Drive onramp and the Camino Del
Norte exit ramp: An auxiliary lane was completed.

Interstate 15 northbound between the Ted Williams Parkway eastbound onramp and the
Carmel Mountain Road exit ramp: An auxiliary lane was completed.

Interstate 15 southbound between the Carmel Mountain Road exit ramp and the State Route
56 separation: A mainline lane was completed.

Interstate 15 southbound between the Carmel Mountain Road onramp and the State Route
56 connector ramps: An auxiliary lane was completed.

Interstate 15 between the Duenda Road overcrossing and State Route 56: Two northbound
and two southbound managed lanes were completed.

State Route 52 westbound from Mission Trails Park to the Interstate 15 Northbound
connector: A mainline lane was completed.
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Exhibit 3-29. District 11 Highway Congestion Summary

Percent Change Percent of
District 11 2007 2008 % Statewide
2007-2008
2008
Daily Vehicle—Hours of Delay 63,099 30,293 -52 7
San Diego 63,099 30,293 -52
Congested Directional Miles 301.7 290.7 -4 16
San Diego 301.7 290.7 -4
Total Urban—Area Freeway Directional Miles 483.8 483.8
Congested Miles/Total Urban Freeway Miles 62% 60%
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Exhibit 3-30. District 11 Congestion Trends, 1987-2008
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EXHIBIT 3-31
DISTRICT 11
SAN DIEGO AREA
2008 MORNING CONGESTION MAP
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indicated freeway segments during peak rush
hours on incident—free weekdays.

Weekends, holidays, and days in which traffic is
influenced by accidents, special events, and lane
closures are not reflected on this map.

Congestion delay is defined as the difference in
travel time between 35 mph and the lower
congested speed.
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EXHIBIT 3-32
DISTRICT 11
SAN DIEGO AREA
2008 EVENING CONGESTION MAP

Note: This map represents congestion on the
indicated freeway segments during peak rush
hours on incident—free weekdays.
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3.9 District 12: Orange County

Exhibit 3-33 summarizes weekday recurrent congestion in District 12 during 2008 compared with
2007. Exhibit 3-34 presents trends in the DVHD and CDM for the district. Exhibits 3-35 and
3-36 are maps showing the location and duration of morning and evening peak-period congestion.

The 2008 data was derived from floating car data collection.

DVHD declined 29 percent from 98,796 hours in 2007 to 69,857 hours in 2008. CDM declined 27
percent from 244 miles in 2007 to 180 miles in 2008.

The following projects were completed in District 12, contributing to the reduction of congestion in
the urban corridors.

e State Route 91 westbound from weigh station: The truck acceleration lane was extended
1,500 feet to improve a bottleneck condition on this corridor.

e State Route 55 northbound from Dyer Road to McFadden Avenue: An auxiliary lane was
added.

e Interstate 405 northbound and southbound from Beach Boulevard to Magnolia Avenue: The
mainline lanes were widened.

3-42



Exhibit 3-33. District 12 Highway Congestion Summary

Percent Change Percent of
District 12 2007 2008 %l statewide
2007-2008
2008
Daily Vehicle-Hours of Delay 98,796 69,857 -29 17
Orange 98,796 69,857 -29
Congested Directional Miles 244.3 179.5 =27 10
Orange 244.3 179.5 =27
Total Urban—Area Freeway Directional Miles 374.2 374.2
Congested Miles/Total Urban Freeway Miles 65% 48%
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Exhibit 3-34. District 12 Congestion Trends, 1987-2008
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EXHIBIT 3-35
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EXHIBIT 3-36
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Appendix A: Department District and County Map
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Appendix B: Department Contacts

3 Matt Taghipour (916) 859-7950 | matt_taghipour@dot.ca.gov

4 Ron Kyutoku (510) 286-4640 | ron_kyutoku@dot.ca.gov

5 Roger D. Barnes (805) 594-6190 | roger_d_barnes@dot.ca.gov

6 Albert Lee (559) 488-4111 | albert_lee@dot.ca.gov

7 Kirk Patel (213) 897-1825 | kirk_patel@dot.ca.gov

8 Mourshad Haider (909) 889-1821 | mourshad_haider@dot.ca.gov
10 Arlene Cordero (209) 948-3894 | arlene_cordero@dot.ca.gov

11 Shahin Sepassi (858) 518-3912 | shahin_sepassi@dot.ca.gov

12 Farid Nowshiravan (949) 7567639 | farid_nowshiravan@dot.ca.gov
HQ Rex Cluff (916) 651-9059 | rex_cluff@dot.ca.gov
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Appendix C: Glossary of Terms

Automatic Detection—The most common automatic detection uses inductive loops (commonly
referred to as “loop detectors”). New technologies also are being employed such as radar, infrared
sensors, and vehicle transponder tags, similar to those used for toll roads or bridges.

Daily Vehicle-Hours of Delay-The result of calculating V x D x T, where:

V = Volume in vehicles per hour = Number of lanes x Vehicles per hour per lane (VPHPL)

D = Duration of congestion in hours

T = Travel time (in hours) to cover a given distance under congested conditions minus the travel
time at 35 mph

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

Duration—The time the freeway directional segment remains congested, expressed in hours.
Congested Directional Miles—See Extent.

Extent—The length of freeway segment, by direction, experiencing speeds below 35 mph for 15
minutes or more. Extent is expressed in terms of Congested Directional Miles.

Floating Vehicle—Consists of either a fixed transmission sensor mounted in the engine
compartment of a vehicle or a global positioning system (GPS) device. The transmission sensor, or
tachometer, counts the number of wheel rotations in one second and sends that data to a laptop
computer. Software on the computer then translates this data into meaningful time, distance, and
travel speed information. GPS uses satellite technology to identify the location of the vehicle over
time. Computer software identifies the freeway, direction of travel, and average speed of the
vehicle.

High-Occupancy Vehicle Lanes—Lanes on freeways restricted to vehicles carrying more than one
person or to public transportation vehicles. Minimum vehicle occupancies can be either two or
three people depending on the highway segment. HOV lanes are designed to encourage
ridesharing.

Magnitude—The difference in time between the time it takes to travel a segment at the recorded
congested speed and the travel time at 35 mph. The daily vehicle hours of delay (DVHD) is the
term used to express the magnitude of the delay.

Metered Connector—-Ramp meter on a freeway-to-freeway connector.

Nonrecurrent Congestion—Caused by events that occur irregularly, such as accidents, sporting
events, maintenance, or construction.
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Ramp Metering—Signalized devices installed on freeway on-ramps to regulate traffic entering the
freeway system.

Recurrent Congestion—A condition lasting 15 minutes or longer where travel demand exceeds
freeway capacity, as evident by vehicular speeds of 35 mph or less occurring during peak commute
periods on a typical, incident-free weekday.

Surveillance Stations—All detector locations including ramp-metering stations are termed
surveillance stations.

Acronyms/Initialisms

AVO Average Vehicle Occupancy
CDM Congested Directional Miles
DVHD Daily Vehicle-Hours of Delay
GPS Global Positioning System

HICOMP Highway Congestion Monitoring Program

HOV High-Occupancy Vehicle

I Interstate

MTC Metropolitan Transportation Commission
MPH Miles per Hour

SR State Route

TDM Total Directional Miles

TASAS Traffic Accident Surveillance and Analysis System
TMS Transportation Management System

usS United States

VDS Vehicle Detector Station

VMT Vehicle Miles Traveled

VPHPL Vehicles per Hour per Lane
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