





2007 San Mateo County Congestion Management Program
Traffic Level of Service Monitoring Report

Intersections

A total of sixteen intersections were analyzed as part of this monitoring report. The 2007 traffic volumes, lane
configurations, and signal phasings were used as inputs to the intersection level of service calculations. No
reductions for interregional travel were applied to the intersection volumes. The results of the LOS calculations
are presented in Table 2. This table also presents LOS results from previous monitoring reports for comparison
purposes. The 2007 intersection levels of service and LOS standards are illustrated in Figure 5. Appendix C
contains the level of service calculation worksheets.

Consistent with previous monitoring programs, the level of service at the intersections were calculated using the
Circular 212 methodology. This methodology calculates a critical volume-to-capacity ratio for the intersection. This
methodology is typically used as a planning tool to determine whether an intersection is congested based on
critical volume compared to available capacity.

Several member agencies have been utilizing the level of service methodology from the 2000 Highway Capacity
Manual (2000 HCM) which calculates the average control delay, expressed in seconds per vehicle. This
methodology is an operations tool which takes into account intersection signal timing parameters (i.e. cycle
length, loss time, minimum green times, etc.) to evaluate intersection operations. Therefore, the operations of the
CMP intersections were also evaluated with the 2000 HCM methodology as shown in Table 2.

Improvements

Besides the roadway improvements listed above, no CMP intersection improvements have been completed since
the 2005 Monitoring Program.

Intersection Results - Circular 212 Methodology

As indicated previously, this methodology evaluates an intersection’s operations based on a volume-to-capacity
ratio of the critical movements. The results of the intersection’s level of service calculations indicate that the LOS
ratings changed at eight locations when compared to the Year 2005.
The following four intersection’s level of service worsened as compared to the Year 2005 monitoring:

e El Camino Real (SR 82)/San Bruno Avenue (from LOS A to LOS B in PM peak hour)

e Bayfront Expressway (SR 84)/University Avenue (from LOS C to LOS D in AM peak hour, from LOS E to
LOS Fin PM peak hour)

e Bayfront Expressway (SR 84)/Willow Road (from LOS D to LOS F in PM peak hour)
e Bayfront Expressway (SR 84)/Marsh Road (from LOS C to LOS D in PM peak hour)
The following four intersection’s level of service improved as compared to the Year 2005:
e Skyline Boulevard (SR 35)/John Daly Boulevard (from LOS B to LOS A in AM peak hour)
e Mission Street (SR 82)/John Daly Boulevard/Hillside Boulevard (from LOS C to LOS B in PM peak hour)

e El Camino Real (SR 82)/Ralston Avenue (from LOS E to LOS D in PM peak hour)
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e El Camino Real (SR 82)/Whipple Avenue (from LOS C to LOS A in AM peak hour, from LOS D to LOS C
in PM peak hour)?

The following three intersections are operating at their LOS standard:
e El Camino Real (SR 82)/Millbrae Avenue (LOS E in AM and PM peak hour)
e Bayfront Expressway (SR 84)/Willow Road (LOS F in PM peak hour)
e Bayfront Expressway (SR 84)/University Avenue (LOS F in PM peak hour)

The remaining eight study intersections are operating at levels of service better than their LOS standard and no
LOS Standard violations were identified.

Intersection Results - 2000 HCM Methodology

This methodology calculates an average control delay, expressed in seconds per vehicle. In general, the LOS
ratings using the 2000 HCM methodology are one to two grades lower than the LOS ratings based on the Circular
212 methodology. The results of the intersection’s level of service calculations indicate that the LOS ratings
changed at eight locations when compared to the Year 2005.
The following three intersection’s level of service worsened as compared to the Year 2005:

e Bayfront Expressway (SR 84)/University Avenue (from LOS E to LOS F in PM peak hour)

e Bayfront Expressway (SR 84)/Willow Road (from LOS E to LOS F in PM peak hour)

e Bayfront Expressway (SR 84)/Marsh Road (from LOS C to LOS D in PM peak hour)
The following five intersection’s level of service improved as compared to the Year 2005:

e Geneva Avenue/Bayshore (from LOS C to LOS B in AM peak hour)

e Skyline Boulevard (SR 35)/John Daily Boulevard (from LOS C to LOS B in PM peak hour)

e Mission Street (SR 82)/ John Daly Boulevard/Hillside Boulevard (from LOS D to LOS C in PM peak hour)

e El Camino Real (SR 82)/Ralston Avenue (from LOS E to LOS D in AM peak hour, from LOS E to LOS D
in PM peak hour)

e El Camino Real (SR 82)/Whipple Avenue (from LOS D to LOS C in AM peak hour)?
The following three intersections are operating at their LOS standard:
e El Camino Real (SR 82)/Millbrae Avenue (LOS E in AM and PM peak hour)

e Bayfront Expressway (SR 84)/Willow Road (LOS F in PM peak hour)

2 Westbound right-turn overlap included in analysis.
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e Bayfront Expressway (SR 84)/University Avenue (LOS F in PM peak hour)

The remaining eight study intersections are operating at levels of service better than their LOS standard and no
LOS Standard violations were identified.

Field observations were conducted at the study intersections to verify the calculated levels of service. In general,
most of the CMP intersections are operating at good levels of service. The field observations are more consistent
with the calculated LOS ratings using the 2000 HCM methodology than the Circular 212 methodology.
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TABLE 2
2007 CMP INTERSECTION LEVELS OF SERVICE AND STANDARDS
e ————
2000 HCM Circular 212 Methodolo
, LOS | Peak | Methodology 9 Standard
Intersection Standard | H E ded?
tandar OUr 1 2007 | 2005 | 2007 | 2005 | 2003 | 2001 | 1999 | 1997 | =XCeeded:
LOS | LOS [ LOS | Los | LOS | LOS | LOS | LOS

Geneva Avenue/ E AM B C A A A A A A No
Bayshore Boulevard PM C C A A A A A A No
Skyline Boulevard (SR 35)/ E AM B B A B A A? A A No
John Daly Boulevard PM B C B B A A? A B No
Mission St. (SR 82)/ £ AM c c B B A B? A A No
John Daly Blvd. — Hillside Blvd. PM C D B C C B? A A No
El Camino Real (SR 82)/ £ AM c c A A A A? A B No
San Bruno Avenue PM D D B A A A’ C C No
El Camino Real (SR 82)/ £ AM E E? E E? C C D C No
Millbrae Avenue PM E E E E® C D B B No
El Camino Real (SR 82)/ E AM B B A A A B B B No
Broadway PM B B A A A A A B No
El Camino Real (SR 82)/ E AM B B A A A A A A No
Park-Peninsula Avenue PM B B A A A A A B No
El Camino Real (SR 82)/ £ AM D E D D c c? B B No
Ralston Avenue PM D E D E C D’ C E No
El Camino Real (SR 82)/ £ AM c c A A A A? A B No
Holly Street PM C C B B A B? B C No
El Camino Real (SR 82)/ E AM C D A C A A A B No
Whipple Avenue3 PM D D Cc D C A D Cc No
Bayfront Expressway (SR 84)/ . AM B B? D c? D D’ c F/D No
University Avenue (SR 109) PM F E2 F E2 E E2 F D No
Bayfront Expressway (SR 84)/ . AM c c? B B? B B c FIE No
Willow Road PM F E? F D’ E F F F No
Bayfront Expressway (SR 84)/ E AM C c? B B? D E D FIE No
Marsh Road PM D c? D c? c D F F No
Woodside Road (SR 84)/ E AM D D D D C C E F No
Middlefield Road PM D D C D D D E F No
SR 92/ £ AM D D B B B A? B B No
SR1 PM D D D D c B? c B No
SR 92/ F AM Cc C D D E D C D/C No
Main Street PM C C C C C C B D/IC No
Notes: * For those intersections with two levels of service ratings, the first rating is the published 1997 result and the second rating is the

corrected 1997 result.

2 LOS included lane improvements as compared to previous monitoring results.

% Included westbound right-turn overlap phase to accurately reflect operating conditions at intersection.
Changes in LOS Standard as compared to the year 2005 are indicated in bold.
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3. PERFORMANCE MEASURES

In 1995, the Transit LOS Standard Element was replaced with the Performance Measure Element. Four
Performance Measures were selected and refined in the 1997 CMP Update and retained for the 1999, 2001,
2003, and 2005 CMPs. The four measures are: (1) level of service, (2) travel times for single-occupant
automobiles, carpools, and transit, (3) pedestrian and bicycle improvements, and (4) ridership/person throughput
for transit. This chapter presents 2007 measurements of these performance measures.

LEVEL OF SERVICE

The levels of service of the designated CMP roadway system were evaluated as part of the 2007 monitoring
effort. The results are presented in Chapter 2. The results show that two roadway segments exceed their LOS
standard. All of the intersections are in compliance with their LOS standard.

TRAVEL TIMES FOR SINGLE-OCCUPANT AUTOMOBILES, CARPOOLS AND TRANSIT

This performance measure is based on the amount of time required to traverse a selected corridor via the various
modes. Travel times were measured for the U.S. 101 corridor between the San Francisco and Santa Clara
County Lines. The U.S. 101 corridor was selected because, in addition to mixed-flow lanes, it includes High
Occupancy Vehicle (HOV) lanes, bus routes, and passenger rail.

Travel time surveys conducted on U.S. 101 for the CMP traffic level of service monitoring process were used to
represent travel times for single-occupant automobiles. Travel time surveys were also conducted for the HOV
lanes on U.S. 101, which currently extend from the Santa Clara County Line to Whipple Avenue. (The results are
summarized in Appendix A). The total travel time for carpools was estimated by adding the travel time in the HOV
lanes between the Santa Clara County line and Whipple Avenue to the travel time in the mixed-flow lanes
between Whipple Avenue and the San Francisco County Line.

Travel times for bus and passenger rail modes were estimated based on SamTrans and Caltrain published
schedules. SamTrans bus route KX operates in the U.S. 101 corridor. This route provides service through San
Mateo County from San Francisco to Palo Alto. Travel times were based on the average travel time between
County lines during the commute hours.® Travel time via Caltrain was calculated in a similar manner. The transit
travel time calculations are included in Appendix D.

The travel times for each mode, by direction and peak commute period, are presented in Table 3. This table also
presents the 2001, 2003, and 2005 travel times. Compared to 2005 travel times, the 2007 travel times for the
single-occupant auto and carpool decreased by three to five minutes during the AM peak. During the PM peak
hour, the travel times decreased by five minutes in the southbound direction, while the northbound travel times did
not change as compared to the 2005 times for the single-occupant auto. Similarly, the travel times for the carpool
lane decreased by two to four minutes in the northbound direction and decreased by zero to three minutes in the
southbound direction. In early 2007 San Mateo County implemented ramp-metering on U.S. 101 between Marsh
Road and Ralston Avenue. Ramp-metering has improved congestion and directly contributes to the improved
travel times on U.S. 101.

® Defined as 7:00 am to 9:00 am and 4:00 pm to 7:00 pm.
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The travel times for Caltrain service decreased by up to twelve minutes during either peak hour. This reduction is
due primarily to the continuation of the Baby Bullet express service and increased limited stop service which
significantly reduces the travel times between San Francisco County and San Mateo County. The SamTrans
travel times have increased by up to six minutes of the 2005 travel times.

TABLE 3
AVERAGE TRAVEL TIME IN U.S. 101 CORRIDOR (IN MINUTES)"

I ——— Sst—.- Mi i iMt:Ab A A b hSMa——E o —a————_——_——ti__——_—
AM? pm®

Mode Northbound Southbound Northbound Southbound
2007 | 2005 | 2003 | 2001 | 2007 | 2005 | 2003 | 2001 | 2007 | 2005 | 2003 | 2001 | 2007 | 2005 | 2003 | 2001

Single-Occupant Auto | 26 31 29 27 35 38 37 49 33 33 39 31 30 35 30 26
Carpool 26 30 28 25 31 31 29 38 31 32 34 31 29 32 25 25

Caltrain 35 42 43 44 34 42 49 48 38 42 49 49 34 42 46 45
(local & express)

SamTrans Route KX 75 72 68 66 78 72 74 76 80 79 75 75 81 75 72 71

Notes:

! Between San Francisco and Santa Clara County Lines.
2 Morning commute period.

8 Evening commute period.

PEDESTRIAN AND BICYCLE IMPROVEMENTS

The purpose of this measure is to ensure that pedestrian and bicycle travel is being accommodated in new
transportation improvement projects. During the CMP update process, seven-year Capital Improvement Program
(CIP) projects are identified and evaluated. The top-ranked projects are forwarded to MTC to be evaluated in the
regional process for State and Federal funding.

CIP projects that include pedestrian and bicycle improvements should receive higher priority over those that do
not. In addition, projects that create a barrier to pedestrian or bicycle travel should receive a penalty in the
evaluation process. (Barriers would include grade separations without pedestrian or bicycle facilities.) This can
be accomplished by adding pedestrian/bicycle transportation issues to the evaluation criteria. For example:

Does the CIP project include sidewalks or pedestrian paths? (add points)

Do the CIP project’s sidewalks or paths connect with other pedestrian facilities? (add points)
Do the CIP project’s sidewalks or paths close a gap in the pedestrian system? (add points)
Does the CIP project cause a barrier to pedestrian travel (subtract points)

Does the CIP project include bike lanes or bike paths? (add points)

Do the CIP project’s bicycle facilities connect with other bicycle facilities? (add points)

Do the CIP project’s bicycle facilities close a gap in the regional bicycle system? (add points)
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Does the CIP project cause a barrier to bicycle travel? (subtract points)

The actual number of added or subtracted points is dependent on the points given for other criteria. San Mateo
County publishes the Bicycle Transportation Map which identifies existing bicycle facilities in San Mateo County.
This map would be helpful in identifying gaps in the bicycle system. According to County staff, the next CIP
program will use bicycle and pedestrian accommodations in the evaluation criteria.

RIDERSHIP/PERSON THROUGHPUT FOR TRANSIT

The purpose of this performance measure is to measure the number of individuals that use transit. Available
SamTrans, Caltrain, and BART ridership data was collected and is presented in Table 4. Table 4 presents
ridership data for the BART SFO Airport extension which was opened in late 2005. These average weekday
ridership numbers were compared to 1999, 2001, 2003, and 2005 conditions.

The 2007 transit ridership data indicates that total annual ridership for SamTrans, Caltrain, and BART has
increased when compared to 2005 levels. Additionally, average daily ridership for all three transit service
providers have increased as compared to 2005 data. The introduction of the Baby Bullet express in 2005
continues to increase total and average weekday ridership for Caltrain.

As a performance measure, average weekday ridership could be compared to the capacity of each mode.
Capacity would be estimated by determining the average number of train cars and buses per weekday and the
number of seats on each, the capacity for each mode would then be calculated by multiplying the person-capacity
of each vehicle (number of seats for each bus or train car) by the number of vehicles per weekday. The crush
load capacity would be calculated by adding the standees, typically estimated as 50 percent of the seats.

TABLE 4
TRANSIT RIDERSHIP

Mode Total Average Weekday

1999* 20017 2003° 2005* 2007° 1999* 2001 | 2003% | 2005* | 2007°
SamTrans 17,885,754 | 17,958,419 | 16,203,500 |14,189,548 | 14,351,402 | 60,323 | 60,040 | 52,845 | 46,797 | 47,535
Caltrain 8,621,841 | 10,509,567 | 8,283,062 | 9,454,467 | 10,980,802 | 26,861 | 32,865 | 27,785 | 29,270 | 34,867
BART 7,258,562 | 8,807,348 | 8,192,364 | 6,211,514 | 6,864,974 | 25,787 | 29,503 | 27,323 | 20,992 | 23,214
(Colma & Daly City)
BART n/a n/a n/a 6,788,036 | 7,662,450 n/a n/a n/a 22,196 | 24,516
(SFO Ext. Stations)®

Notes:

! Based on Fiscal Year ending June 30, 1999.

?Based on Fiscal Year ending June 30, 2001.

® Based on Fiscal Year ending June 30, 2003.

“ Based on Fiscal Year ending June 30, 2005.

® Based on Fiscal Year ending June 30, 2007.

SFO extension began service June 22, 2005 to South San Francisco, San Bruno, San Francisco International Airport, and Millbrae stations.
Source: Ridership information provided by BART and SamTrans staff.
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4. SUMMARY

ROADWAY SEGMENTS

Level of service calculations were conducted for the roadway segments using the 2007 traffic volumes and
average speeds (estimated from the travel time surveys conducted on freeway segments). The results indicate
that two of the 53 roadway segments exceed their LOS Standard in 2007. This represents an improvement, since
the 2005 CMP Monitoring Report indicated that five roadway segments exceeded their LOS standard.”

INTERSECTIONS

The results of the intersection LOS calculations (based on Circular 212 methodology) indicated that the level of
service ratings improved at four locations and decreased at four locations in comparison to the 2005 results.
Three intersections are operating at their LOS standard. The remaining study intersections are operating at levels
of service better than their LOS standard and no LOS Standard violations were identified.

In addition to using the Circular 212 methodology, intersection operations were evaluated with the 2000 Highway
Capacity Manual (HCM) methodology. This methodology uses signal timing inputs in conjunction with the
volumes and lane configuration to determine a level of service which is based on average control delay expressed
in seconds per vehicle. This methodology is used by many of the jurisdictions within San Mateo County, and HCM
LOS results were presented in the 2005 CMP monitoring report. The results of the intersection LOS calculations
using the 2000 HCM methodology indicated that the level of service rating improved at five locations and
decreased at three locations in comparison to the 2005 results. Three intersections are operating at their LOS
standard based on the 2000 HCM methodology and no LOS Standard violations were identified. These
intersection LOS results were consistent with the results calculated using the Circular 212 methodology in terms
of the changes in LOS and the LOS Standard violations.

PERFORMANCE MEASURES

Travel Times for Single-Occupant Automobiles, Carpools, and Transit

Travel times were measured for the U.S. 101 corridor between the San Francisco and Santa Clara County Lines
for single-occupant automobiles, carpools, and transit and compared to 2005 travel times. The 2007 travel times
for the single-occupant auto and carpool decreased by up to five minutes in either peak period. Improvements on
travel time runs on U.S. 101 are due to the implementation of ramp-metering on U.S. 101 between Marsh Road
and Ralston Avenue. Caltrain travel times decreased due to the continued service of the Baby Bullet express
trains and increased service in limited stop service. Travel times for SamTrans Bus Route KX increased by
several minutes.

* Reductions are allowed for interregional travel on each segment and were based on the C/CAG travel demand forecasting
model’s estimation of the percent traffic volumes originating outside of San Mateo County. Reductions for the 2001, 2003 and
2005 CMP reports were based on the 2000 C/CAG travel demand forecasting model’s estimations. This year the reductions
were updated based on the updated 2005 C/CAG travel demand forecasting model. Therefore, the reductions applied in the
2007 CMP Monitoring Report are different than from past years.
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Pedestrian and Bicycle Improvements

The next CIP program will incorporate bicycle and pedestrian issues in the evaluation criteria.

Ridership/Person Throughput for Transit

Total annual and weekday average ridership information was collected for SamTrans, Caltrain, and BART (Colma
and Daly City station). These ridership numbers were compared to 2005 conditions.

The 2007 transit ridership data indicates that total annual ridership for SamTrans, Caltrain, and BART has
increased when compared to 2005 levels. Additionally, average daily ridership for all three transit service
providers have increased as compared to 2005 data. The introduction of the Baby Bullet express in 2005
continues to increase total and average weekday ridership for Caltrain.
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