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Background

This supplement is intended to assess the existing 2015 conditions of the catadé@highway system
network in San Mateo Countfpr congestion and safetyThe various performance measures used are
detailed in the following sections along with how they should be interpreted with regard to the associated
elements considered and theireaning.

Transportation Performance Measures for 201%an
Mateo County

Congestion
Determining a Methodology

The method used in this analysistially evolved from thdéransportation relatedwork performed bythe
Metropolitan Transportation Commission (MTC)that is updated annually and referred to as part of
Vital Signswhichis an innovative monitoring initiative that tracks trends related to transportation, land
and people, the economy and the environméat the nine-county San Francisco Bay Arda reviewing

this large scale document for the region, the various performance measures were assessed to determine
a subset that would have application to the goals of C/CAG for the TP first initiative taken was to
determine the level of detail needeairf the CTP application. MTC focuses more on the big picture of
things while a more detailed view is needed for the CTP. Therefore, it was determine to define the
segmentation based on the availability of operations data. INRIX provides measured steetuMaC
through a contract for the 511 program. This data is then made available to MTC members for free for
planning purposesINRIX utilizetraffic message channel Q segments as the basis for defining road
sections on which to report speed. TMdtation codes were originally conceived of as points on the
road network, typically assigned at significant decision points, interchanges or intersections for the
purpose of describing locations of traffic incidents in an unambiguous format, independeng
vendor. INRIX reports traffic flow data by considering the road segments implied by the distance
between consecutive TMC location codes, referred to as TMC Segmémtsrder to leverage the
Congestion Management Process (CMijk completed by C/&G, it was decided to make use of the
dataset used for the latest update for the 2015 CMP. The period reflected in that analysferwas
Tuesdays, Wednesdays, and Thursd@gstypically applied for traffic analysis to avoid Mondays and
Fridays that mayeflect transitional traffic patterns closer to the weekend®tween March ¢ May

2015.

A shortlist of performancemeasureswas identified for application in San Mateo County that could be
updated for a more detailed analysis using available data sourthese performance measures included
Total Delay % of Fredlow speed,and Travel Time ReliabilityFor DelayMTC focuses on Congestion
Delay which measures only delay when speeds drop below 35 mph. This is the threshold where the
freeways begin to perate inefficiently. Given C/CAG is evaluating all state roadways within the County,
the threshold of 35 mph does not necessarily apply to-nontrolled access facilities like state routes that



San Mateo County Transportation Authority
City/County Association of Governments of San Mateo County

have signals or rural routes. Therefore, it was determitteuse Total Delay as measured below fflesv
speed other than a preletermined threshold of 35 mph.

Freeflow speed is the unconstrained speed of traffic duringpefék periods taking into account normal
friction of each corridor including rampsijgnals, driveways, etcFreeflow speed is specific to each
corridor measured down to the segment level since each area will have unique performance
characteristics. Another performance measure used is %floge This is one in the same range of fota
delay, but one all drivers can easily relate. This places all roadways in the same range of each other no
matter the speed limit or operating characteristieghichmakes it easier to compare performance across

the network.

In addition tototal delay and freeflow speed, a performance measure that is im@mt to drivers is
consistency of travel time. Within the transportation industry, this is referred to as travel time reliability.
It is a function of the variability of travel time from day to dayoughouta period of time This relates to

the unpredictability of traffic conditions, thus variability as compared to everyday delays or bottlenecks.

DefiningPerformance Measures

The performance measure results are suarized for the AM and PM peaderiods. For the purpose of

the analysis, the supporting figures and tables are based on the worst hour of the respective periods. For
the AM peak, that was found to be-8 am and forthe PM peak, itwas 5-6 pm. The represented
thresholds in each legehwere determined based on the distribution of the results. Each category
includes approximately the same percentage of the resulting segments.

Total Delay as opposed to CgestedDelay primarily repoed by MTCaccounts fordelay compared to
free-flow speed measured and reported by INRIX. FHWA definesflén@espeed as the measured
average speed when there are no constraints placed on a driver by other vehicles on th&\tbad.fee-

flow speedis measuredvaries by corridor and segment based on dunditions in the area.lt is gven

that the longer a segment is, the more aijptis to accumulate delay. With that in mind, the units of
measure for Total Delagre divided by the segment length which results in a delay value at a unit length
level. The delay is further factored by the respectivedel volume that experienced the measured
volume. The resulting units are Vehiglelours of Delay per mile (VHD / n)ileThe source of the volurae

for the analysiss the C/CAC; VTATravel DemandModel for the 2015 year.The results for Total Delay
over the region are illustrated iRigures 1 and for the AM and PM Peak Period, respectively.

Another performance mesure reported for use in th€THs the % fredlow speed. Thé&tate Highway

System Congestion and Safety Assessment includes the evaluation of all state roadways in the County. As
such, this includes freeways (controlled access facilities) and lotalrst#es that have driveways, traffic
signals, andn some instancesstop signs on the rural routes. Therefore, it is more appropriate to
compare average speeds to measured fflosv speedinstead of average speed to tiposted speed limit.

Posted sped limit on the local state routes are difficult to maintain given the frequency of driveways,
traffic signals, and the quality of the signal timing. Therefore, in order to highlight the conditions due to
volume (congestion)and lessen the implications du® traffic signal timing(delay) this assessment
compares to fredlow. In this context, speed limits are seen as maximum values vs. averages given the
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impact of traffic signals, driveways, friction along the corridor, etc. This is especially truge redon
control access facilitiesThe results for % freBow over the region are illustrated iRigures3 and 4 for
the AM and PM Peak Period, respectively.

A more specific travel time reliability performance measure is referred to as the Buffer Index. Buffer Index
in literal terms is thepercent oftime a driver must add to the average travel time for their trip in order to
arrive on time to the destinatio®5% of the time over a month. A buffer index value of 25% indicates a
driver would need to add 25% additional travel time over the average trip fforean average 40 min trip,

the driver would need to add 10 extra minutegyen the variability of the rive time over a typical month.

The results for the region are illustratedkiguress and 6 for the AM and PM Peak Period, respectively.
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Total Vehicle Hours of Delay Per Mile (VHD/Mile): Morning Peak Hour (8-9 AM)
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Figurel: Total Vehicle Hours of Delay per Mile (AM Peak Periegl 8M)
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Total Vehicle Hours of Delay Per Mile (VHD/Mile): Evening Peak Hour (5-6 PM)
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Figure2: Total Vehicle Hours of Delay per Mile (PM Peak Periegl BM)



Travel Speed (Percent of Free Flow)
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: Morning Peak Hour (8-9 AM)
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Figure3: Percent of Free Flow Speed (AM Peak Perical 8M)
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Travel Speed (Percent of Free Flow) : Evening Peak Hour (5-6 PM)
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Travel Time Reliability (Buffer Index): Morning Peak Hour (8-9 AM)
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Figureb: Travel Time Reliability (Buffer Index for AM Peak Pericél 8M)
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Travel Time Reliability (Buffer Index): Evening Peak Hour (5-6 PM)
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Figure6: Travel Time Reliability (Buffer Index for PM Peak Perieél BM)
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State Highway System Congestion and Safety
Assessment in San Mateo County

Theassessment dfhe State Highway System CongestiarSan Mateo County is based on data frtira
countywide travel demand model and INRIX travel speeds for 2015.

Figures 7 and 8highlight the worst performing 25 segments based on the Total Delay performance méaisure
the AM andPM peakhours, respectively For the AM peak hour, 18 of the worst 25 segments are in close
proximity to the US 101 and SR 92 interchange. In thenbouind direction, the segments include the length from
Penninsula to Hillsdale while the northbound side is similarly high on the list from Fashion Island Bivoréo 3
During the PM periodJS 101 occupies 6 of the top 7 spots given the high totalydeh these 2.99 miles

segments between Whipple and Ralson Avenue. Together, these 6 segments contribute over 2,719:5 vehicle
hours of delay / mile@luring the PM peak howr 67% of the Total Delay for the worst 10 segments.

Based on % Free Flow, the mmponding figures for the AM and PM peak hour are illustrate&igares 10 and

11, respectively. Similarly to Total Delay, during the AM peak hour, the southbound direction of US 101 around
the SR 92 interchange appears high on thddistow % of Fre Flow speedrom Penninsula to HillsdaléAlso,

during the PM peak period)S 101 appears at the top of the list of worst performers for the % Free Flow
performance measure. US 101 between Brittan Avenue and Rdilstore of the top six positionsHaving an
average speed between 1B1% of free flow produces a large amount of delay. These performance measure
results mean that the average speed on these segments are betwe&6 friph, far below the free flow speed of
around 66 mph.

When considering travel time reliability, or inconsistency of travel tiomee again, many of the segments stadling
the SR 92 andS 101 interchange are high on the worst 25 list for the AM peak hour as shawgura 11 US
101holds down three of the top 10 spotiuring the PM peak periods included irFigurel2. These segments for
TTR are south of the top ranking segments for the otherperformance measures. This means that segments
near Ralston are consistently poor performing and thus fall down the list in terms on travel time reliability since
there is leswariance. CA2 between Polhemus Road and De Anza Boulevard comes to the top of the worst
segments for this performance measure given the resulting Buffer Index of 3.04. This value means that a driver
must allow an additional 304% of the average trairak (essentially quadrupling the average travel tinf@)this
segment in order to cover the variance 95% of the time.

Safety

Forthe assessment afafety performance othe State Highway System San MatedCounty crash d&a over a
three-year period (2012015) was used to identify all fatality and injury collisions as well as crash rates accounting
for all traffic collisions.Collision data for the state highway systemas obtained fronthe California Highway
Patrolcollision data Data source was the Statewide Integrated Traffic Records SySWITRS) database and
included the following highways: SRSR35, SRB2, SR84, SR 92)S 101, SR 109, SR 11280, and4380. Each

record provided detailed information for each collision, including the locdtiefined by state route and highway
postmile), the direction/side of highway, severity (fatality, injury, property damage only), atygtgpe (vehicle,
pedestrian, or bicylist).

11
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The crash records were processed so that they could be mapped using GIS database. Each crash record was
assigned to the nearedf/10 postmile and mapped tthe Caltrans State Highway Network (SHN) andrRites
System.

For this analysis, the crash rates were calculated based on a network used by INRIX to report traffic data. The links
of the nawork are referred to as TM&gments. Using GIS, the collisions waseociated with a TMC segment
and aggregated to determine the number of crashes inttliee-year study period for each TMC segment.

Based on average annual collisioRgure 13displaystraffic collisions, including jary and fatalitiesand Figuresl4
and 15displaydraffic collisionrate per milefor the Northbound/Eastbound and SoutboundWestbound
directions respectively.
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Worst 25 Segments based on Total Delay (VHD/Mile) : Morning Peak Hour (8-9 AM)

: 1@
30
- aot
MA
S. SAN
FRANCISCO
)
SFO
ACIFICA MILLBRA [92]
30 BURKNNGAN
\ 16)Q )
51010
820 14 101N (20)
\\\ 13
\\ *
5 :
OSTER
CITY
HIR{ SBOROUGH
BELMON
REDWOOD
{101

JALF

MSON

BA 02

ATHERTON
84
82
Rank Road Dir Begin End Length (mi) VHD/Mile
1 Us-101 SB Kehoe Ave CA-92/Fashion Island Blvd 0.87 4674 |PE
2 US-101 SB Kehoe Ave Kehoe Ave 0.29 325.1
3 US-101 SB 3rd Ave Kehoe Ave 0.41 318.7
4 US-101 SB 3rd Ave 3rd Ave 0.43 286.4
5 US-101 NB CA-92/Fashion Island Blvd Kehoe Ave 0.38 281.9 &)
6 CA-1 NB 1-280/Junipero Serra Fwy  Brotherhood Way 0.25 254.3 STANFOR
7 Us-101 SB CA-92/Fashion Island Blvd Hillsdale Blvd 0.11 247.9 LANDS
3 Us-101 NB Kehoe Ave Kehoe Ave 0.29 245.8
9 US-101 SB Dore Ave 3rd Ave 0.36 245.3
10 1-280 SB Westborough Blvd Westborough Blvd 0.53 239.2 PORTOLA
11  US-101 SB  Peninsula Ave Poplar Ave 0.32 234.4 VALLEY
12 1-280 SB Westborough Blvd Avalon Dr 0.40 228.0
13 US-101 NB Kehoe Ave 3rd Ave 0.38 221.0
14 US-101 SB Poplar Ave Poplar Ave 0.16 213.9
15 US-101 SB Poplar Ave Dore Ave 0.24 210.7
16 US-101 SB Peninsula Ave Peninsula Ave 0.23 200.1
17 CA-114 SB US-101/Bayshore Fwy US-101/Bayshore Fwy 0.30 189.9
18  1-280 SB Hickey Blvd Westborough Blvd 1.03 183.6
19 CA-92 WB  Mariners Island Blvd US-101 0.33 177.6
20 USs-101 NB 3rd Ave 3rd Ave 0.46 168.1
21 US-101 NB  Alanna Way 3rd St/Bayshore Blvd 0.28 162.9
22 US-101 SB Hillsdale Blvd Hillsdale Blvd 0.69 162.5
23 1-280 SB Avalon Dr Avalon Dr 0.22 156.9
24 CA-92 WB US-101 US-101 0.55 151.9
25 US-101 NB CA-92/Fashion Island Blvd CA-92/Fashion Island Blvd 0.63 137.3
1)
2 1 0 2 Miles
B I Results based on INRIX, Inc. historic traffic data, weekdays 3/2015 - 52015 (COPL
Legend

——p=\NoOrst 25 Segments based on Total Delay Per Mile (8-9 AM)

Figure7: Worst 25 Segments based on Total Delay (VHD / mileAigr Peak Perio8-9 AM)
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Total Delay (VHD/Mile) : Evening Peak Hour (5-6 PM)
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Worst 25 Segments based on Travel Speed (Percent of Free Flow) : Morning Peak Hour (8-9 AM)
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Figure9: Worst 25 Segments based on Travel Speed (% of Free Flow for AM Peak P&riai1B
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FigurelQ: Worst 25 Segments based on Travel Speed (% of Free Flow for PM Peak Rérieklb
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