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Executive Summary
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1. EXECUTIVE SUMMARY

The overall purpose of this study is to address existing and future mobility problems on both freeways
in the vicinity of the US101/SR92 interchange. The study was conducted by the Metropolitan
Transportation Commission (MTC) with the participation of a stakeholder group that included
representatives of:

e California Department of Transportation (Caltrans)

e City of Foster City

e City of San Mateo

e City/County Association of Governments of San Mateo County (C/CAG)
e San Mateo County Transportation Authority (SMCTA)

STUDY PROCESS

An extensive data collection effort was conducted in May of 2010 to define existing traffic operating
conditions in the study area shown in Exhibit 1. Based on the data, operational analysis models were
built and calibrated to represent existing operating conditions. After the models were calibrated,
projects expected to be in place in the near term were added to the traffic operations models to create
a Baseline condition. Baseline projects included projects that were fully-funded or under construction
and projects that were included in local plans and policies.

A number of relatively large-scale “Capital Projects” were suggested by stakeholders to address the
operational needs identified for the US101/SR92 interchange and provide a starting point for
comparative evaluation of effectiveness and costs. These initial Capital Projects were developed as
scenarios and qualitatively screened for feasibility and effectiveness in addressing the traffic operations
issues. The most promising projects were retained for more detailed evaluation. Three project
packages, comprised of components from the project scenarios, were evaluated and compared to the
Baseline.

CAPITAL PROJECTS

The following capital project packages were developed as options to be considered individually or in
combination as a means for potentially improving traffic operations at the US101/SR92 interchange.

Package 1 would increase the number of lanes on US101 from four to five underneath the
overcrossings at 3" Avenue (northbound) and at Hillsdale Boulevard (southbound). It would extend the
northbound US101 auxiliary lane that currently exits at 3" Avenue through the interchange to connect
with the auxiliary lane that begins at the 3™ Avenue on-ramp. It would also include a similar
modification for southbound US101 at Hillsdale Boulevard.

2 Kittelson & Associates, Inc.
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Package 2 would add an auxiliary lane to eastbound SR92 between the US101 connector on-ramp and
the Edgewater off-ramp and extend the westbound auxiliary lane between the US101 connectors and
the Delaware off-ramp to the El Camino Real off-ramp. It would also eliminate the westbound on-ramp
from Delaware and the eastbound off-ramp to Delaware, as well as convert the SR92/EI Camino Real
interchange to a partial cloverleaf configuration by eliminating the westbound-to-southbound and
eastbound-to-northbound loop ramps. This package assumes that new railroad crossings would be
constructed along 17" Avenue and 20" Avenue and the streets would be extended to Delaware Street
to serve local traffic.

Package 3 would start with the Package 1 modifications. It would then add a westbound-to-southbound
flyover ramp at US101/SR92, and provide braided ramp configurations for northbound and southbound
US101 between SR92 and Hillsdale Boulevard.

An additional capital project to provide an auxiliary lane on northbound US101 between the westbound
SR92 and Fashion Island Boulevard on-ramps and the Kehoe Avenue off-ramp was identified to
potentially remove or reduce the effect of a controlling bottleneck that would remain after
implementation of Package 1 improvements.

The operational benefits of some of the capital project packages were found to be substantially greater
in one direction of travel and were considered for further evaluation. The higher-priority portions of the
capital project packages were evaluated for future conditions to determine if the value of those
projects would have longer-term benefits. The elements of the capital projects identified as higher-
priority were combined into a hybrid Package 4, which includes the following items in order of priority:

1. Package 1 plus auxiliary lane at Kehoe Avenue

a. Allof Package 1 (connect northbound auxiliary lanes north and south of 3 Avenue to
create a fifth lane underneath the overcrossing; connect southbound auxiliary lanes north
and south of Hillsdale Boulevard to create a fifth lane underneath the overcrossing)

b. A new auxiliary lane on northbound US101 between the westbound SR92 and Fashion Island
Boulevard on-ramps and the Kehoe Avenue off-ramp

2. The northbound components of Package 3 (ramp braiding to eliminate the northbound weaving
section)

3. The westbound components of Package 2 (eliminate westbound on-ramp from Delaware Street;
extend westbound auxiliary lane from the Delaware Street off-ramp to El Camino Real off-ramp;
convert westbound half of SR92/El Camino Real interchange to partial cloverleaf; construct two
new grade-separated railroad crossings.

Package 4 was evaluated using 2020 forecasts to determine the effectiveness of these higher-priority
projects through the near-term.

4 Kittelson & Associates, Inc.
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COST ESTIMATES

Planning level cost estimates were prepared for the capital projects, and are prioritized in Exhibit 2
based on expected operational benefits.

Exhibit 2: Capital Projects Estimated Costs

Capital Project Estimated Cost
Implement Package 1 in the northbound and southbound directions plus auxiliary $21300.000
lane on northbound US101 south of the Kehoe Avenue off-ramp B
Implement Package 3 in the northbound direction $ 40,000,000
Implement Package 2 in the westbound direction with street connections at 17th
$ 96,000,000
Avenue and 20th Avenue
Implement Package 2 in the eastbound direction if further analysis of future traffic
. ) : $ 18,000,000
volumes indicates it would be cost-effective
Implement Package 3 in the southbound direction if further analysis of future
. 2 : ) $ 180,000,000
traffic volumes indicates it would be cost-effective

FINDINGS

1.

Package 1 was found to be, by far, the most cost-effective project due to its ability to eliminate
controlling bottlenecks on US101 and would require the least amount of property acquisition (1
residential property).

After implementation of Package 1, a bottleneck would remain on northbound US101 south of
the Kehoe Avenue off-ramp and would be present during both the AM and PM peak periods.

A new auxiliary lane on northbound US101 between the westbound SR92 and Fashion Island
Boulevard on-ramps and the Kehoe Avenue off-ramp would eliminate the bottleneck during
both the AM and PM peak periods, would have a relatively low cost, and would require no
property acquisition.

Package 2 Westbound would provide slightly more than twice the operational improvement
provided by Package 3 Northbound by eliminating the PM bottleneck on westbound SR92
between US101 and El Camino Real. However, Package 2 Westbound would cost more than
twice as much to build and require significantly more property acquisition (affecting 11
businesses and 11 residential properties) compared to Package 3 Northbound (which would
affect no businesses and 11 residential properties).

The US101/SR92 interchange area is expected to experience significant increases in congestion
by 2020 as indicated by increases in travel time.

Package 4 would eliminate practically all queuing during the 2020 AM peak period except for
queuing resulting from a bottleneck on eastbound SR92 east of the US101 connector ramps.

Package 4 did not include improvements to eastbound SR92 that may eliminate the bottleneck
near the US101 connector ramps.

5 Kittelson & Associates, Inc.
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8. The effectiveness of Package 4 in 2020 is expected to be approximately double the effect it
would have had on travel times in 2010. So, the effectiveness of Package 4 appears to be
substantially greater in the future than today.

RECOMMENDATIONS

The following recommendations are based on the study findings:

1. Implement Capital Project Package 1 to eliminate controlling bottlenecks on US101 with the
least amount of property impacts.

2. Implement an additional capital project to provide an auxiliary lane on northbound US101 from
the westbound SR92 and Fashion Island Boulevard on-ramps to the Kehoe Avenue off-ramp.
This additional project would remove the effect of a bottleneck that would remain on
northbound US101 after implementation of Package 1 at a relatively low cost with no need for
property acquisition.

3. Implement elements of Package 2 westbound that would not require the development of local
roadway extensions that would be expensive to construct and would require significant
property acquisition.

4. Develop and evaluate measures to address a new controlling bottleneck expected to develop by
2020 between the merge of the northbound and southbound US101 connector ramps to
eastbound SR92 and the Edgewater Boulevard off-ramp.

5. Implement at least the improvements to US101 as soon as possible to provide benefits that will
increase over time as traffic demand increases.

At the final stakeholders meeting the stakeholders agreed with the suggested recommendations and
agreed that implementation of Package 1 plus the auxiliary lane south of Kehoe Avenue should be the
first priority. The stakeholders set the next priority to be implementation of the following auxiliary lanes
on SR92:

e Westbound between Delaware Street and El Camino Real
e Eastbound between the US101 on-ramps and the Edgewater Boulevard off-ramp

A summary of the packages and recommendations is provided in Exhibit 3.

6 Kittelson & Associates, Inc.
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Exhibit 3: Summary of Capital Projects and Recommendations

Cap_ltal Description Cost Cost-Effectl\lleness Recommendations
Project Score

Package 1 Connect northbound auxiliary lanes north and $19 70 Implement all of Package 1.
south of 3rd Avenue to create a fifth lane million Add a new auxiliary lane on northbound US101
underneath the overcrossing. Connect between the westbound SR92 and Fashion Island
southbound auxiliary lanes north and south of Boulevard on-ramps and the Kehoe Avenue off-ramp
Hillsdale Boulevard to create a fifth lane at an additional cost of $2.3 million.
underneath the overcrossing.

Package 2 Add an auxiliary lane on eastbound SR92 from $114 13 Implement only the auxiliary lanes on SR92:
US101 to the Edgewater Boulevard off-ramp. Add | million - Eastbound from the US101 on-ramps to the
an auxiliary lane on westbound SR92 from the Edgewater Boulevard off-ramp
Delaware Street off-ramp to the El Camino Real  Westbound from the Delaware Street off-ramp
off-ramp. Eliminate the westbound SR92 on-ramp to the El Camino Real off-ramp
from Delaware Street and the eastbound SR92
off-ramp to Delaware Street. Construct two new Continue with current plans to convert the SR92/EI
grade-separated railroad crossings along 17th Camino Real interchange to a partial cloverleaf by
and 20th Avenues between El Camino Real and eliminating the westbound-to-southbound loop
Delaware Street. Convert the SR92/EI Camino ramp.
Real interchange to a partial cloverleaf by .
eliminating the westbound-to-southbound and DQ nc_)t implement other elements of Package 2 at
eastbound-to-northbound loop ramps. this time.

Package 3 Braided ramps along US101 between SR92 and $220 2.9 Do not implement Package 3 at this time.
Hillsdale Boulevard to eliminate weaving on million

US101.

! Cost-effectiveness is measured as the effectiveness in reducing the hours of travel time during the average weekday peak periods per million dollars of investment.
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2. INTRODUCTION

In 2009, a technical traffic analysis was conducted in support of the San Mateo US101 Corridor System
Management Plan (CSMP) being developed by Caltrans District 4. The US101 corridor throughout the
length of San Mateo County was studied for the CSMP analysis, but the details of operations at specific
interchanges of freeways were not. This report documents the mobility problems on both freeways in
the vicinity of the US101/SR92 interchange and the recommended improvements to mitigate them.

STUDY PURPOSE
The purpose of the US101/SR92 Interchange Area Traffic Analysis is to:

e Document the acquisition of data and other information to support the assessment of existing
conditions.

e Develop a better understanding of how SR92 and US101 interact.

e Examine existing and future operating conditions at this key interchange in the City of San
Mateo and to identify and evaluate potential solutions to congestion.

e Recommend freeway, ramp, and surface street improvements (Capital Projects) to address
existing and future mobility problems at the interchange.

» Develop estimated costs for delivery of the various Capital Projects and determine which
elements of those projects are most cost-effective for improving traffic operations in the
US101/SR92 interchange area.

STUDY AREA

The study area, shown in Exhibit 1, includes US101 from Ralston Avenue to 3™ Avenue and SR92 from I-
280 to Foster City Boulevard, as well as EI Camino Real near SR92.

STUDY APPROACH

In order to define the existing conditions, an extensive data collection effort was conducted in May of
2010. Based on the data, operational analysis models were built and calibrated to represent existing
operating conditions. An evaluation of existing traffic operations was documented in a previous Existing
Conditions report' and serves as the basis for the development of projects that would alleviate
congestion in the study area.

! US 101/State Route 92 Interchange Area Traffic Analysis — Existing Conditions, April 6, 2012 (Dowling Associates, Inc.)

9 Kittelson & Associates, Inc.
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Once the existing conditions were accurately represented by the analysis models, projects expected to
be in place in the near term were added to the traffic operations models to create a Baseline condition.

These projects include:

« Anew auxiliary lane on northbound US101 between the 3™ Avenue on-ramp and the Peninsula
Avenue off-ramp

« New ramp metering for the Fashion Island Boulevard, Kehoe Avenue, and 3™ Avenue on-ramps
to US101

e New ramp metering on southbound US101, north of the study limits
e More restrictive ramp metering at US101/Hillsdale Boulevard and US101/Ralston Avenue

* New freeway-to-freeway connector ramp metering on the southbound US101 to eastbound
SR92 ramp during the AM peak period

« New freeway-to-freeway connector ramp metering on the westbound SR92 to northbound
US101 ramp during the PM peak period

* New freeway-to-freeway connector ramp metering on the southbound US101 to westbound
SR92 ramp during both peak periods

« New ramp metering on all local street on-ramps serving SR92 within the study area

The next step was to identify and then test the operational benefits and impacts of “Capital Projects” to
resolve Baseline traffic issues. These types of projects tend to involve major construction, such as
interchange modifications and freeway widening, and several such projects were bundled into
“packages” for evaluation.

10 Kittelson & Associates, Inc.
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3. ANALYSIS METHODS

The methods used to develop and analyze strategies to improve traffic operations in the US101/SR92
interchange area involved the use of traffic operations models to represent conditions that would occur
after implementation of those strategies. The traffic operations models used to develop and analyze
improvement strategies include:

e VISSIM (for the US101/SR92 interchange and its nearby facilities)
e FREQ (for SR92 west of EI Camino Real)
e Synchro (for the surface street intersections along El Camino Real near SR92)

Three different models were used because of different characteristics of the facilities and the
capabilities of the models. Microsimulation modeling using VISSIM software was used to evaluate the
most complex freeway and ramp facilities because of its ability to model lane changing and weaving.
For the less complex freeway and ramp facilities, macrosimulation modeling was performed using
FREQ. Finally, at-grade intersections were evaluated using Highway Capacity Manual methodology as
implemented within Synchro software.

Most of the Capital Projects operations analysis was conducted using the VISSIM microsimulation
model because the proposed modifications and their impacts on congestion are located within the
limits of that model. All models were calibrated based on field data, observations, and aerial photos
collected during the first week of May, 2010, plus intersection/ramp traffic data provided by Caltrans
and the City of San Mateo. A summary of the model development is provided below. Additional details
regarding calibration of the traffic operations models are provided in the Existing Conditions report.

VISSIM MODEL DEVELOPMENT

VISSIM models were calibrated for the US101/SR92 interchange, from 3" Avenue to Hillsdale Boulevard
on US101 and from EI Camino Real to Foster City Boulevard on SR92. Models were developed for a
four-hour AM peak period and a five-hour PM peak period from 6:00 AM to 10:00 AM and from 2:30
PM to 7:30 PM. The existing data used for the inputs included geometric data, traffic data, aerial
photographs, and the origin-destination survey conducted at the same time most of the other data
were collected (May of 2010).

Microsimulation modeling is a technique in which various characteristics are assigned to individual
simulation vehicles, and those “vehicles” are sent through a modeled roadway network to attempt to
replicate actual conditions as closely as possible. VISSIM software was selected for this project because,
while many different software packages can provide reasonable results, VISSIM represents some of the
lane-changing movements that occur in the field in this specific study area slightly better than other
software.

12 Kittelson & Associates, Inc.
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Microsimulation modeling does not provide the same kind of reproducible results as more static
analysis methodologies, such as with Highway Capacity Manual or macrosimulation (FREQ) techniques.
For example, with FREQ modeling, a given combination of capacity and volume will result in the model
identifying the exact same bottleneck location, queue length, and duration of congestion for every
application of the model. With microsimulation modeling, the reported results are usually the average
of several simulation runs, each with unique outputs.

FREQ MODEL DEVELOPMENT

FREQ models were calibrated for SR92, west of EI Camino Real (SR82). The FREQ modeling software,
developed by the Institute for Transportation Studies at the University of California at Berkeley, is a
macrosopic simulation modeling software package. This type of model is different from
microsimulation modeling in several ways, with the most distinct being that it simulates the behavior of
collections of vehicles rather than individual vehicles.

The geometric data required by FREQ consists of number of lanes, lengths of freeway mainline sections
between ramps and lane/grade changes, percent grades, and number of lanes on each ramp. The
physical data was initially obtained from aerial photographs, and then confirmed during field visits. The
input free flow speed was determined through a combination of PeMS speed measurements, 511.org
travel time data, and field observations.

SYNCHRO MODEL DEVELOPMENT

Synchro software was selected to evaluate at-grade intersections along El Camino Real at SR92. The
Synchro network was created using aerial photographs of the SR92/El Camino interchange and of El
Camino Real from north of Barneson Avenue to south of 25" Avenue.

Caltrans and City of San Mateo staff provided current signal timing information for the four signalized
intersections along ElI Camino Real. This information included timing for pedestrian phases, minimum
green signal phase times, and coordination settings. Aerial photographs of the intersections closest to
SR92 were taken during peak periods, and are shown in the Existing Conditions report. These
photographs were compared to the overall level of service letter grade results as well as the queuing
observed in the photographs and in the field.

COORDINATION BETWEEN OVERLAPPING MODELS

With three different models — FREQ, VISSIM, and Synchro — covering the study area, one challenge of
this study was to ensure that the analyses were consistent. In this study area, the two freeway models
were built to overlap, so that the part of each model extending into the other’s study limits would
provide consistent conditions and manipulation of either model at the boundary would be minimized.

13 Kittelson & Associates, Inc.
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4. BASELINE CONDITIONS

A Baseline was established that includes projects that are expected to be implemented with a high
degree of certainty prior to implementation of additional capital improvements. These projects fall into
two categories:

1. Fully-funded or under construction
2. Included in local plans/policies

Fully-funded Category 1 projects include:

« A new auxiliary lane on northbound US101 between the 3™ Avenue on-ramp and the Peninsula
Avenue off-ramp

« New ramp metering for the Fashion Island Boulevard, Kehoe Avenue, and 3™ Avenue on-ramps
to US101

e New ramp metering on southbound US101, north of the study limits

Planned Category 2 projects were developed through an analysis process that investigated the ramp
metering scenarios listed below (and described in a Draft Operational Scenarios Report [September 20,
2012] in Appendix A):

e More restrictive ramp metering at US101/Hillsdale Boulevard and US101/Ralston Avenue

» New freeway-to-freeway connector ramp metering on the southbound US101 to eastbound
SR92 ramp during the AM peak period

* New freeway-to-freeway connector ramp metering on the westbound SR92 to northbound
US101 ramp during the PM peak period

» New freeway-to-freeway connector ramp metering on the southbound US101 to westbound
SR92 ramp during both peak periods

« New ramp metering on all local street on-ramps serving SR92 within the study area

Several key traffic congestion issues were identified through the Baseline conditions analysis. Those
issues are listed below, along with brief discussions of each. Exhibit 4 and Exhibit 5 show the locations
of these key issues on a study area map.

NORTHBOUND US101
AM Peak Period

3 Avenue — A bottleneck develops in the four-lane section between the off-ramp and on-ramp.
Queuing extends south of the Hillsdale Boulevard interchange, and also causes traffic on the loop ramp
from eastbound SR92 to back up onto eastbound SR92. Traffic on the connector ramp from westbound
SR92 trying to enter northbound US101 queues back along the ramp a short distance, but does not
reach nor affect westbound SR92 traffic.
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Between the Westbound SR92 / Fashion Island On-ramp and the Kehoe Off-ramp (92/F.l./Kehoe) —
There is a bottleneck at this location that is hidden in queues extending south from 3 Avenue.

PM Peak Period

Between the Westbound SR92 / Fashion Island On-ramp and the Kehoe Off-ramp (92/F.l./Kehoe) —
This bottleneck is the result of high volumes entering northbound US101 from westbound SR92 and
subsequent lane drops on northbound US101. Queuing on northbound US101 extends to just north of
the Hillsdale Boulevard-SR92 weaving section, and slowing extends beyond the southern study limits.

SOUTHBOUND US101
AM Peak Period

Hillsdale Boulevard — This AM peak period bottleneck is located between the loop and diagonal on-
ramps from Hillsdale Boulevard, with queuing extending north of the off-ramp to SR92. The queued
traffic limits the ability of the eastbound and westbound SR92 ramp traffic to enter southbound US101,
which, in turn, causes queuing back onto eastbound and westbound SR92.

WESTBOUND SR92
PM Peak Period

US101/El Camino Real — The location of the controlling PM bottleneck in this area shifts depending on
traffic conditions during the peak period. During parts of the peak, the bottleneck develops between
the Delaware Street on-ramp and the off-ramp to northbound El Camino Real. At other times during the
PM peak period, the bottleneck develops between the US101 on-ramp and the off-ramp to Delaware
Street. Queues from this bottleneck extend east on SR92 and onto the northbound US101-to-
westbound SR92 connector ramp.
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5. CAPITAL PROJECTS DEVELOPMENT

A number of relatively large-scale “Capital Projects” were suggested by stakeholders to address the
operational needs identified for the US101/SR92 interchange and provide a starting point for
comparative evaluation of effectiveness and costs. These initial Capital Projects were developed as
scenarios and qualitatively screened for feasibility and effectiveness in addressing the traffic issues. The
most promising projects were retained for more detailed evaluation.

SCENARIO DEFINITIONS

The capital projects identified for initial screening are listed below:

Scenario A:  Auxiliary lane connectors at US101/3™ Avenue (northbound) and at US101/Hillsdale
Boulevard (southbound)

Scenario B:  Lane restriping at two locations on SR92 and US101 connectors
Scenario C:  Additional SR92 auxiliary lanes between US101 and 1-280
Scenario D:  El Camino Real / Delaware Street / RR crossing modifications
ScenarioE: A westbound SR92-to-southbound US101 flyover connector

Scenario F: Northbound and southbound US101 ramp braiding between Hillsdale Boulevard and
SR92

Scenario G:  Remainder of “TY Lin concept” package (See Appendix B) not already included in
Scenario E and Scenario F

Scenario A

This project concept involves extending the existing auxiliary lane that approaches an interchange
through to the other side of the interchange, effectively converting the two nearby auxiliary lanes into
one through lane. This concept would be applied to northbound US101 at 3" Avenue and southbound
US101 at Hillsdale Boulevard. Exhibit 6 and Exhibit 7 show, schematically, what this concept would look
like at the two locations.

Scenario B

Two locations were identified where restriping lanes to benefit traffic operations might be possible.
Both locations are on SR92 — one is just east of US101 and one is just west of US101. At each of these
locations, multiple ramps merge together, creating turbulence in the traffic flow. Exhibit 8 and Exhibit 9
show the re-striping concepts.
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For the location on eastbound SR92, the AM peak period volumes for each incoming roadway are all
below approximately 1,650 vehicles per hour. This level of demand is generally accommodated within a
single lane. The PM peak period volumes are higher. The southbound-to-eastbound connector ramp,
which is currently two lanes, has a peak 1-hour demand volume of nearly 2,250 vehicles per hour, while
the eastbound through volume on SR92 is nearly 2,300 vehicles per hour.

For the location on westbound SR92, the freeway-to-freeway connector ramps are both already only
single-lane ramps, and the demand on them seems to be comfortably within single lane ramp
capacities, with a maximum 1-hour demand of slightly less than 1,500 vehicles per hour. The
westbound through traffic demand on SR92 is highest during the AM peak period, when it reaches a 1-
hour maximum of slightly over 2,100 vehicles per hour.

Scenario C

The initial concept for Scenario C was to add a third through lane to the entire length of SR92 between
US101 and 1-280, a concept that was part of a 2001 PSR. However, opportunities to provide auxiliary
lanes in strategic locations in lieu of an entire through lane were explored for this scenario instead. The
six locations where auxiliary lanes were considered along SR92 are:

e Eastbound Direction
0 West Hillsdale Boulevard to Alameda de las Pulgas
o Alameda de las Pulgas to El Camino Real

e Westbound Direction
o0 Delaware Street to EI Camino Real
o ElCamino Real to Alameda de las Pulgas
0 Alameda de las Pulgas to West Hillsdale Boulevard
0 West Hillsdale Boulevard to DeAnza

Scenario D

This concept involves constructing new and modified railroad crossings to reduce the traffic demand on
SR92, along with closure of the westbound SR92 on-ramp from Delaware Street and the eastbound
SR92 off-ramp to Delaware Street. Additionally, this scenario includes the conversion of the SR92/EI
Camino Real interchange to a partial cloverleaf interchange.

Scenarios E, F, and G

These concepts were identified as part of what has been referred to as the “TY Lin Concept.” That
concept includes several major modifications to the US101/SR92 and US101/Hillsdale Boulevard
interchanges — conceptual drawings of those modifications are included in Appendix B.

e Scenario E includes the westbound-to-southbound flyover ramp, as well as the relocation of the
on-ramp from Fashion Island Boulevard (See “Sheet A” of the drawings)

e Scenario F includes the ramp-braiding-like modifications at the Hillsdale Boulevard interchange
that are designed to reduce the amount of weaving traffic. (See “Sheet C” of the drawings)
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e Scenario G includes the remainder of the elements in the TY Lin Concept. These include an
eastbound SR92 to northbound US101 flyover connector ramp (Sheet A); widening on
eastbound SR92, just east of US101, to accommodate an auxiliary lane (Sheet B); and additional
ramp braiding of the eastbound SR92 to southbound US101 connection beyond what is needed
to accommodate the Scenario E flyover (Sheets A and C).

EFFECTIVENESS OF PROJECT SCENARIOS

Exhibit 10 shows a visual representation of the qualitative assessment of the project scenarios. Green
circles represent a favorable assessment, yellow circles a neutral or moderate assessment, and red
circles an “unfavorable” assessment. An empty circle indicates that an assessment is not applicable. In
some cases, there are two dots in a single square — this indicates a mixed result, such as for Scenario F
which has two potentially independent components.

The upper half of the exhibit provides a (qualitative) assessment of 1) the operational feasibility of the
project (i.e., is it feasible to operate the roadway system as defined by the scenario); and 2) the
anticipated effectiveness of the scenario to address the traffic issue at hand. The lower half of the
exhibit addresses characteristics of the project that are unrelated to the project’s operational
effectiveness — items such as cost, environmental impact, etc.

The reason for the dual-purpose exhibit is to recognize that a project could be relatively low-cost
and/or low-impact (a favorable assessment), but perhaps not address the traffic issue for which it was
identified. However, it is important to recognize that these assessments are qualitative in nature, and
quantitative operations and cost analyses will provide additional information to aid in prioritizing
improvements.

Scenario A has mostly favorable assessments for both the cost/environmental categories and for the
feasibility/effectiveness categories. The reason for the neutral results in the effectiveness boxes of the
exhibit is that releasing the applicable bottlenecks will likely move those bottlenecks elsewhere,
perhaps even outside of this study area.

Scenario B appears very favorable in terms of environmental impacts and costs, but only neutral in its
operational effectiveness. The reason for the neutral feasibility/effectiveness is that it is not clear if
managing the number of lanes is a practical solution. If not practical, the effectiveness of reducing lanes
at certain locations may be reduced. If it is decided to reduce lanes at certain locations and times, such
reductions may cause queuing that does not exist under the Baseline scenario.

Scenario C has neutral results for impacts and costs, but does addresses a key traffic issue.

Scenario D has a split result (neutral and unfavorable) because it is not yet clear the extent to which
neighborhoods might be impacted. The concept was designed to minimize such impacts by providing
multiple new and improved crossings so that traffic would not be focused at one location. Further
studies may help in identifying such impacts. This scenario also has significant construction and right-of-
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way costs because of new bridges to be built and connected (to existing local surface streets).
Preliminary analysis shows that there would be improvements to traffic flow on SR92, but that it might
not be significant.

Exhibit 10: Qualitative Assessment Summary

Category Scenario
[%2]
o >
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Boulevard-92 Traffic Ops Effectiveness { £ {
SB 101, Hillsdale | Traffic Ops Feasibility {1 L £ {
Boulevard Traffic Ops Effectiveness {1 L | {]l =z {
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Least | WB 92, Delaware-El | Traffic Ops Feasibility £ L 1{l £
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Cost (overall) zZ |z |z| Z
R/W (enviro., i.e., impact to residents, businesses) zZ |z |z| Z
R/W (cost) - -
z
Engineering (design exceptions, etc.)
z
Engineering Compatibility (with other projects)

Scenario E would have both high costs and impacts, and neutral or unfavorable effectiveness
assessments. The reason for the unfavorable assessment for operational effectiveness is that addition
of this flyover connector would increase traffic on southbound US101, which would increase congestion
there. The high costs are related to both the construction of a large flyover ramp and that existing
residences would likely have to be purchased.

Scenario F would have favorable impacts on traffic flow. However, for the southbound direction,
construction would require removal of existing development, which would be very costly. It appears
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that the northbound direction modifications could be constructed with minimal impact to residences,
thus the mixed assessment in Exhibit 10. Either half of the scenario would involve relatively high
construction costs.

Scenario G would involve high construction and right-of-way costs and would not provide favorable
impacts to traffic operations at the key traffic issue locations.

PROJECT PACKAGES

Based on the qualitative screening assessment described above, it did not appear to be constructive to
include Scenarios E, or G in the quantitative operations and cost analyses. As noted above, Scenarios E
and G would require large costs and cause large impacts for, at best, neutral operational effectiveness.
Likewise, Scenario B did not show favorable effectiveness in addressing the identified traffic issues.
Ultimately stakeholders agreed to drop Scenarios B, E, and G from further consideration, and elements
of the other scenarios were combined into “packages” and evaluated quantitatively. The operations
analysis of these packages is documented in the next chapter.
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Chapter 6
Capital Projects Operations Analysis
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6. CAPITAL PROJECTS OPERATIONS ANALYSIS

CAPITAL PROJECTS DESCRIPTION

Three project packages, comprised of components from the project scenarios described in the previous
chapter, were evaluated in order to compare conditions to the Baseline. The elements of Package 1 and
Package 2 were each built upon the Baseline network. Package 3 was built onto the Package 1 network.

Package 1 — US101 Auxiliary Lane Connectors

This package would consist of extending existing auxiliary lanes on US101 through two of the
interchanges, creating an additional through lane. Specifically, this would be done for northbound
US101 at 3™ Avenue and for southbound US101 at Hillsdale Boulevard, creating a 5-lane cross-section
under the overcrossing at each location. Exhibit 11 shows a schematic diagram of both locations. At one
point during the phase of this study when these projects were being defined, the modifications at each
location were to include conversion of the left-most mainline lane into an HOV lane. However, once
more detailed project definitions began, it was noted that additional auxiliary lane connectors would
have to be included at each interchange to accommodate the HOV lane. Since the primary purpose of
this project alternative was to test the concept of removing the bottleneck at each location, it was
agreed among the project stakeholders to leave the left-most lane as a mixed flow lane.

Package 2 — New SR92 Auxiliary Lanes

This package includes three components. First, there would be new auxiliary lanes on both eastbound
and westbound SR92. The new eastbound auxiliary lane would be located between the merge of the
connector ramps coming from US101 to the exit to Edgewater Boulevard. The new westbound auxiliary
lane would be an extension of the existing auxiliary lane from the off-ramp to Delaware Street to the
off-ramp to El Camino Real. Second, the westbound SR92 on-ramp from Delaware Street and the
eastbound SR92 off-ramp to Delaware Street would be eliminated. Exhibit 12 shows the lane
configurations for this project alternative in the immediate vicinity of US101. Third, the SR92/EI Camino
Real interchange would be converted to a standard partial-cloverleaf interchange, eliminating the loop
off-ramps from SR92 and adding signalized intersections at the diagonal off-ramp terminals.
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Package 3 — US101/SR92-Hillsdale Boulevard Braided Ramps

This package would include construction of braided ramp systems along US101 between SR92 and
Hillsdale Boulevard consistent with past studies that created basic geometry known as the “TYLin
Concept.” Exhibit 13 shows a schematic diagram of the part of this concept that comprises Package 3.
Package 3 was developed as an additional enhancement to Package 1 and includes all the Package 1
elements. The elements of Package 3 not described under Package 1 are listed below.

Modifications related to southbound US101

e New flyover ramp serving westbound SR92 to southbound US101

e Relocation of on-ramp from Fashion Island Boulevard to existing location of westbound-to-
southbound loop ramp

e Relocation of off-ramp to Hillsdale Boulevard to location just south (downstream) of new
Fashion Island Boulevard on-ramp and new collector-distributor roadway from there to Hillsdale
Boulevard

» Slip ramp connecting new westbound-to-southbound flyover to new collector-distributor
roadway

« Slip ramp connecting eastbound-to-southbound diagonal connector ramp to new collector-
distributor roadway

e Conversion of Hillsdale Boulevard interchange to diamond configuration (so elimination of loop
ramp)

Modifications related to northbound US101

» Relocation of exit leading to SR92 connector ramps to same location as existing Hillsdale
Boulevard off-ramp

* New collector-distributor roadway from combined off-ramp to SR92 connector ramps

e Conversion of Hillsdale Boulevard interchange to diamond configuration (so elimination of loop
ramp)

e Relocation and elevation of diagonal on-ramp from Hillsdale Boulevard (to pass above new
collector-distributor roadway)

« Slip ramp connecting Hillsdale Boulevard on-ramp to collector-distributor roadway

ANALYSIS METHODOLOGY

Most of the analysis was conducted using the VISSIM microsimulation model because the proposed
modifications and their impacts on congestion are located within the limits of that model. For each
analysis package and for each peak period, the model was run ten times with a different random
number seed, and the output results were averaged.
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The FREQ model developed for this study covers eastbound and westbound SR92 west of EI Camino
Real, where no modifications were proposed. This model was to be used if significant changes in
volumes occurred at the boundary between the VISSIM model area and the FREQ model area as a result
of releasing traffic at upstream bottlenecks. However, when the simulated volumes from the VISSIM
model were checked at this location, it was found that the throughput volumes were very close to the
Baseline case, so no new FREQ analysis was conducted. Exhibit 14 shows a comparison of volumes on
westbound SR92, west of EI Camino Real. The small variation in traffic volumes shown in the table
demonstrates that running the FREQ model for the Capital Projects packages was not necessary.

Exhibit 14:
Throughput Volume Comparison, Packages 1, 2, and 3 versus Baseline
Westbound SR92, West of El Camino Real

AM Peak Period Time Slices AM PM Peak Period Time Slices PM

1 2 3 4 Total 1 2 3 4 5 Total

Baseline 1488 | 3284 | 3614 | 2934 | 11,320 | 2811 | 3397 | 3963 | 3719 | 2603 | 16,493

Package 1 | 1496 | 3302 | 3618 | 2923 | 11,339 | 2829 | 3401 | 3970 | 3734 | 2582 | 16,515

Package2 | 1495 | 3271 | 3679 | 2879 | 11,324 | 2797 | 3410 | 4012 | 3602 | 2584 | 16,405

Package 3 | 1490 | 3280 | 3624 | 2886 | 11,280 | 2825 | 3397 | 3981 | 3713 | 2575 | 16,491

Largest

. +05% | -05% | +1.8% | -1.5% | -0.3% | +0.6% | +0.4% | +1.2% | -3.1% | -1.1% | -0.5%
Difference

The Synchro model developed to evaluate operations along EI Camino Real was also used in the
evaluation of Package 2 because that package includes elimination of two of the ramps at the Delaware
interchange. That modification would require traffic to reroute through the El Camino Real interchange
in order to travel between SR92 and the surface streets near Delaware. Additionally, Synchro was used
to determine what lane configurations would be minimally acceptable (Level of Service D or better) for
the conversion of the Hillsdale interchange to a diamond configuration under Package 3.

The primary quantitative outputs for evaluating components of the freeway system are speeds and
travel time. From the VISSIM speed outputs, speed contour diagrams were created for the major traffic
movements. Travel times are documented in tables that include comparisons to the applicable
baseline. Twelve travel patterns are included in each table — northbound-to-westbound, northbound
through, northbound-to-eastbound, etc. In addition to these strictly quantitative outputs, diagrams
showing bottlenecks, queuing, and “slowing” are also presented.

The primary outputs for evaluating surface street intersections are delay and Level of Service. The goal
for intersection operations was to find configurations that led to Level of Service D or better. At some
specific locations (particularly approaches to intersections from off-ramps), queuing outputs were
reviewed to determine if queues would back up onto the freeway mainline.
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Other performance measures more related to overall network performance, such as person-throughput
and air quality, are also collected from the VISSIM model.

Once the performance measures were extracted from the analysis models, Package 1 and Package 2
were each compared to the Baseline. Each of these packages could conceivably be constructed
independently because of their physical locations on US101 and SR92, respectively. Also, it was
believed (prior to starting the analysis) that neither package would have significant effects on the other
freeway (e.g., Package 1 would not have a significant effect on SR92). Package 3 was compared to both
Package 1 and to the Baseline because it could either be constructed as a single project or after Package
1 was already in place.

TRAFFIC OPERATIONS ANALYSIS

Specific key model inputs for each analysis package are listed below, as applicable.

Package 1 — US101 Auxiliary Lane Connectors

Geometry

This analysis package would extend the northbound US101 auxiliary lane that currently exits at 3"
Avenue through the interchange to connect with the auxiliary lane that begins at the 3™ Avenue on-
ramp. It would include a similar modification for southbound US101 at Hillsdale Boulevard.

Controls

There would be no changes to intersection or ramp meter controls compared to the Baseline.

Volumes

There would be no changes to volumes from the Baseline.

Package 2 — New SR92 Auxiliary Lanes
Geometry

This package would increase the number of lanes from three to four in the eastbound direction of SR92
between US101 and the off-ramp to Edgewater Boulevard. The connector ramps from northbound and
southbound US101 would merge into two lanes prior to joining eastbound SR92. Instead of the left lane
of the connector ramps merging with the right lane of SR92, however, there would no longer be a
merge. This would create additional weaving movements, as vehicles from eastbound SR92 wishing to
exit at Edgewater would have to make two lane changes (instead of one) in order to do so. The
weaving length for eastbound SR92 between the US101 connector ramps and the Edgewater off-ramp
would remain approximately the same as existing (1,600 feet). Readers can refer back to Exhibit 12 for
a schematic diagram of the proposed lane configuration.

Package 2 would also increase the number of lanes from two to three in the westbound direction of
SR92 between the off-ramp to Delaware Street to the off-ramp to EI Camino Real. Two ramps would be
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eliminated under this package: the westbound SR92 on-ramp from Delaware Street and the eastbound
SR92 off-ramp to Delaware Street. This package also assumes that new railroad crossings would be
constructed to serve local traffic that needs to cross the tracks. The SR92/El Camino Real interchange
would be converted to a partial cloverleaf interchange, with the westbound-to-southbound and
eastbound-to-northbound loop ramps eliminated.

Controls

New traffic signals would be included at the ramp terminal intersections at the SR92/EI Camino Real
interchange. There would be no changes to ramp meter controls compared to the Baseline, except that
the ramp meter for the westbound SR92 on-ramp from Delaware Street would be eliminated along with
the ramp itself.

Volumes

As documented in a previous memorandum for a version of this package, traffic volumes would have to
be re-routed to account for the two ramps that would be eliminated under this package. Exhibit 15 and
Exhibit 16 show the volumes used for this analysis, while details of the volume re-routing are included
in Appendix C.

Package 3 — US101/SR92-Hillsdale Boulevard Braided Ramps
Geometry

The westbound-to-southbound flyover ramp would depart westbound SR92 as a single lane, but would
immediately widen to two lanes until just prior to joining southbound US101. All other ramps would be
single-lane ramps. The collector-distributor roadways would both be two lanes.

The relocated southbound on-ramp from Fashion Island Boulevard would be located at the same place
as the existing loop ramp. The off-ramp to Hillsdale Boulevard would be located approximately 1,000
feet to the south. The on-ramp from eastbound SR92 would remain in the same location, and the on-
ramp from the new flyover ramp would be located approximately 1,000 feet south of that.

The northbound ramps are as described above under the Package Descriptions section and Exhibit 13 —
there are no critical geometric dimensions that need to be included in this section.

Controls

The ramp terminal intersections at the US101/Hillsdale Boulevard interchange would be modified to
accommodate a diamond interchange. The most significant change would be the addition of signalized
left-turns onto the diagonal on-ramps because of the elimination of the loop ramps.

Ramp metering would remain the same as for the Baseline except for elimination of the meters on the
Hillsdale Boulevard loop ramps being eliminated under this package.
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Volumes

No changes to volumes were made for this package, except to relocate them to appropriate
intersection turning movements or ramps.

TRAFFIC OPERATIONS ANALYSIS RESULTS
Package 1 — US101 Auxiliary Lane Connectors

This package would eliminate the existing controlling bottlenecks on northbound US101 (at 3" Avenue)
and on southbound US101 (at Hillsdale Boulevard), which occur during the AM peak period. Traffic
speeds would increase, as the queuing and slowing approaching those bottleneck locations would
almost completely disappear. However, after implementation of Package 1, a formerly hidden
bottleneck on northbound US101 would be revealed during the AM peak period between the
westbound SR92 and Fashion Island Boulevard on-ramp and the Kehoe Avenue off-ramp. This
bottleneck would cause queuing during the AM peak period that would extend to the same location as
under Baseline conditions — to the section between Ralston Avenue and Hillsdale Boulevard.

The bottleneck (noted above) that becomes the controlling bottleneck on northbound US101 during the
AM peak period is already the controlling bottleneck during the PM peak period. Package 1 would
improve operating speeds on northbound US101 during the PM peak period, but would not eliminate
the controlling bottleneck.

The northbound (i.e., northbound US101 from Ralston Avenue to 3™ Avenue) travel time during the
worst 1-hour time period (8AM-9AM) would decrease by approximately one minute (from 9% to 8%
minutes, or about 10%). Similarly, the southbound travel time would decrease during the same time
period by 4 minutes (from 8% to 4% minutes, or about 50%). While the southbound bottleneck would
be eliminated, slowing would remain during the AM peak period where the connector ramp leading to
eastbound and westbound SR92 diverges from US101, due to weaving maneuvers.

Congestion and slowing on SR92 is nearly the same as without the modifications included in this
package in most locations, as expected — that is, there is still a PM peak period bottleneck in the
westbound direction. Travel times are all within 3% of the Baseline condition.

Exhibit 17 and Exhibit 18 show the locations of bottlenecks, queuing, and slowing under Package 1
conditions. The speed contour diagrams and travel time comparison exhibits are included in Appendix D
and Appendix E, while a detailed interpretation of the speed contour diagrams for this analysis package
is also provided within Appendix D. Comparison exhibits (for AM and PM peak periods) showing all of
the performance measures collected for the analysis of this package are included in Appendix F.
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Additional Discussion

One of the most important assumptions when defining this analysis package was that the left-most
lanes on both northbound and southbound US101 would remain as mixed flow lanes. However, there
are currently studies underway that would convert that lane to HOV usage, as long as auxiliary lanes
such as those in Package 1 are added at interchanges on US101 to retain the same number of mixed
flow lanes that exist today. Therefore, the success of Package 1 in reducing congestion in the study area
must be viewed with the understanding that this conversion to HOV may eventually be recommended.
This does not necessarily mean that evaluating Package 1 without converting the lanes to HOV is
without merit — it is possible that other studies will conclude that the HOV demand is similar to a single
lane of mixed flow demand. The reader should recognize that the purpose of this analysis was to
determine if relieving these key bottlenecks on US101 would improve traffic or not. Other studies can
be undertaken to determine if similar improvements plus conversion of the lane to HOV would have
similar results.

It should be noted that this analysis does not analyze conditions beyond the study limits, and it is likely
that bottlenecks may develop beyond these limits, perhaps even immediately beyond the limits. For
example, the throughput for southbound US101 beyond Ralston Avenue may exceed the capacity of
the mainline there (four lanes plus an auxiliary lane). The peak hour throughput volume under this
package, however, is approximately 7,500 vehicles. On northbound US101, north of 3" Avenue, the
peak hour throughput volume is approximately 8,800 vehicles under this package. Both of these volume
levels appear to be within the capacity of the mainline at those locations — the southbound capacity
should be over 7,600 (4 lanes x 1,900 vphpl, plus an auxiliary lane), and the northbound capacity should
be approximately 9,500 (5 x 1,900). Somewhere further beyond the study limits there is likely some
location for which the demand would exceed the capacity. This would be the case for any study in
which bottlenecks are eliminated — excess demand is then released downstream, and new bottlenecks
will likely appear somewhere. However, overall corridor congestion would be reduced.
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Package 2 — New SR92 Auxiliary Lanes

The key result from Package 2 is that the PM peak period bottleneck on westbound SR92 at Delaware
Street/El Camino Real (which shifts between two adjacent segments) would be eliminated. Speeds
would be consistently in the mid-to-high 50s through the Delaware Street-El Camino Real area. Travel
times would improve in the 5:30-6:30PM time period for both westbound through traffic and for
southbound-to-westbound traffic by 14% (both travel patterns improve from about 5% minutes to
about 4% minutes). Additionally, the changes in this package would improve the northbound-to-
eastbound and northbound-to-westbound travel times by 30% and 44%, respectively, during the same
hour (8 minutes to 5% minutes and 12 minutes to 6% minutes).

Package 2 would also reduce the eastbound slowing that occurs in the study area by improving traffic
operating speeds from approximately the low to mid-40s to the mid-50s. The northbound and
southbound congestion during the AM and PM peak periods would remain approximately the same as
the Baseline — travel times are all within 7% of that scenario.

Exhibit 19 and Exhibit 20 show the bottlenecks and slowing for Package 2. The speed contour diagrams
and travel time comparison exhibits are included in Appendix D and Appendix E, and a detailed
interpretation of the speed contour diagrams for this analysis package is also provided within Appendix
D. Comparison exhibits (for AM and PM peak periods) showing all of the performance measures
collected for the analysis of this package are included in Appendix E.

Additional Discussion

Because of the traffic re-routing needed with the elimination of the two ramps (westbound on-ramp
from Delaware Street, eastbound off-ramp to Delaware Street), two of the EI Camino Real intersections
would require significant modifications in order to function adequately. The EI Camino Real/Bovet/17th
Avenue intersection would require a second westbound left-turn lane, two separate northbound right-
turn lanes, and sufficient lanes on El Camino Real and on 17th Avenue to receive the multiple turn
lanes. The El Camino Real/20th Avenue intersection would require two westbound right-turn lanes, two
southbound left-turn lanes, and sufficient receiving lanes on El Camino Real and on 20th Avenue to
accommodate the multiple turn lanes. Synchro outputs are included in Appendix G.

There is one anomaly in the results that does not appear to be significant. The travel time for one travel
path — Foster City Boulevard to 3rd Avenue (i.e., westbound-to-northbound) — would increase by 13%
for one hour of the PM peak period. This increase is higher than the 10% threshold for the color coding
on the travel time exhibits in Appendix E. However, in reviewing the model animation, there is no
significant slowing resulting from implementation of Package 2.
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Package 3 — US101/SR92-Hillsdale Boulevard Braided Ramps

Package 3 would provide some significant additional improvements compared to Package 1 alone. The
incremental improvements of Package 3 (over Package 1) include the following:

e During the AM peak period, Package 3 would reduce queuing on northbound US101 south of
SR92 caused by the bottleneck on northbound US101 between the westbound SR92 and
Fashion Island Boulevard on-ramp and the Kehoe Avenue off-ramp that would remain if
Package 1 were implemented alone.

e During the AM peak period, Package 3 would improve travel for the westbound-to-southbound
travel pattern because of the new flyover connector ramp.

e There would be additional improvements for traffic originating on northbound US101 during
the second half of the AM peak period due to the elimination of weaving movements.

e The PM peak period slowing between Hillsdale Boulevard and SR92 on northbound US101
would be eliminated by this package.

During the PM peak period, there would be moderate travel time improvements (12-18%) over the
Package 1 travel times for the northbound-to-eastbound and northbound-to-westbound travel patterns
during the most congested hours (4:30-6:30 PM). There would also be improvements (11-13%) for the
eastbound through and eastbound-to-southbound travel patterns. There would be one travel time
increase greater than 10% during the 4:30-5:30 PM hour - the westbound-to-northbound travel pattern
would have a travel time 13% higher than for Package 1. Exhibit 21 highlights the key travel time
differences between Package 3 and Package 1.

Exhibit 21
Key Travel Time Results Comparison — Package 3 vs. Package 1
Peak Period | Travel Pattern Package 3 Lower Package 3 Higher
WB-to-SB 16-20% (5 to 4 minutes), 6-10AM
NB thru 27% (8% to 6 minutes), 8-9AM
AM 19% (5 to 4 minutes), 9-10AM
NB-to-EB 40% (7 to 4 minutes), 8-10AM
NB-to-WB 20-31% (7-8% to 6 minutes), 8-10AM
NB-to-EB 17-18% (6%2-5% to 5%:-4%: minutes), 4:30-
6:30PM
NB-to-WB 12% (7%2 to 6% minutes), 4:30-5:30PM
PM EB thru 12-13% (5% to 5 minutes), 3:30-5:30PM
EB-to-SB 11% (6% to 5% minutes), 4:30-5:30PM
13% (4 to 4% minutes),
WB-to-NB 4:30-5:30PM

The speed contour diagrams and travel time exhibits are included in Appendix D and Appendix E, and a
detailed interpretation of the speed contour diagrams for this analysis package is also provided within
Appendix D. Exhibit 22 and Exhibit 23 show the bottlenecks and congestion for this package.
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Comparison exhibits (for AM and PM peak periods) showing all of the performance measures collected
for the analysis of this package are included in Appendix F.

Because the Hillsdale Boulevard interchange would be reconfigured to a diamond interchange, Synchro
analysis was conducted to determine the minimum number of lanes to operate acceptably using level
of service results only (LOS D or better) — that is, queuing needs may require some changes to these
minimum lanes. The Synchro output sheets are included in Appendix G. The following lane
configurations would be needed under this package:

Northbound ramps

e Eastbound — 2 Through, 2 Left-turn
e Westbound - 3 Through, 1 Right-turn
e Northbound - 2 Left-turn, 2 Right-turn

Southbound ramps

e Eastbound - 3 Through, 2 Right-turn
e Westbound -2 Through, 2 Left-turn
e Southbound -1 Left-turn, 1 Right-turn

Additional Discussion

One of the features of the Package 3 design is that northbound traffic bound for either Hillsdale
Boulevard or SR92 would all exit at the approximate location where Hillsdale Boulevard traffic currently
exits. Because of the high volume of traffic for these two destinations, there would have to be a 3-lane
exit with one additional new auxiliary lane leading to the off-ramp. The left-most three lanes on the
mainline would be through lanes, the next lane would be a shared through-exit lane, and the two
auxiliary lanes would both exit. The analysis was conducted using this configuration.

Package 3 was also reviewed in comparison to the Baseline and the results are provided in Appendix F.
This comparison was conducted as another means of isolating the effects of Package 3, although
Package 3 would not be implemented without implementation of Package 1. The findings of this
comparison were not considered particularly informative and are not included here.
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FINDINGS

The operational analysis for the capital project packages produced the following findings:

1.

Package 1 would be very effective in eliminating the controlling AM peak period bottlenecks on
northbound US101 (at 3" Avenue) and on southbound US101 (at Hillsdale Boulevard).

After implementation of Package 1, a hidden bottleneck on northbound US101 between the
westbound SR92 and Fashion Island Boulevard on-ramps and the Kehoe Avenue off-ramp would
become the controlling bottleneck during the AM peak period.

The PM peak period controlling bottleneck on northbound US101 (between the westbound
SR92 and Fashion Island Boulevard on-ramps and the Kehoe Avenue off-ramp) would remain
Package 2 would be effective in eliminating the PM peak period bottlenecks on westbound SR92

Package 3 would be effective in reducing AM peak period queuing on northbound US101 south
of SR92 caused by the northbound bottleneck between the westbound SR92 and Fashion Island

3.
under all three packages.
4.
between US101 and El Camino Real.
5. Package 2 would improve traffic operating speeds on eastbound SR92.
6.
Boulevard on-ramp and the Kehoe Avenue off-ramp.
1.

None of the packages would completely remove the controlling bottlenecks on northbound
US101 during the AM and PM peak periods.

Total system-wide travel times for the study area and are shown in Exhibit 24.

Exhibit 24. Capital Project Travel Times

Travel Time Hours® | Travel Time Change?
: : PM
Capital Project AM Peak Peak AM Peak | PM Peak
Period Period Period Period

Baseline 10,879 | 14,003
Package 1 - US101 Auxiliary Lane Connectors 10,014 | 13,538 -865 -465
Package 2 - SR92 Modifications 10,505 | 12,941 -373 -1,062
Package 3 - US101/SR92-Hillsdale Boulevard 9,864 | 13,040 -150 -498

! Travel time hours represents the sum of all time spent by all vehicles within the study area during the

specified time period.

% Travel times for Package 1 and Package 2 are compared to the Baseline. Travel times for Package 3 are

compared to Package 1.
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Chapter 7
Capital Projects Costs and Prioritization
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7. CAPITAL PROJECTS COSTS AND PRIORITIZATION

This chapter documents the cost-effectiveness of the proposed capital projects in mitigating congestion
problems in the interchange area.

PROJECT REFINEMENTS

After implementation of all of the capital project packages, a controlling bottleneck would remain on
northbound US101 between the westbound SR92 and Fashion Island Boulevard on-ramps and the
Kehoe Avenue off-ramp. An additional capital project was identified to potentially remove or reduce
the effect of the bottleneck south of Kehoe Avenue. The additional capital project would provide an
auxiliary lane from the Fashion Island Boulevard on-ramp to the Kehoe Avenue off-ramp.

A refinement was made to the concept for extending the southbound US101 auxiliary lane north of the
exit ramp to Hillsdale Boulevard to provide better compliance with Caltrans design standards. The
refinement would extend the existing auxiliary lane on southbound US101 to the westbound SR92 loop
on-ramp. A second auxiliary lane would be added on southbound US101 from the eastbound SR92 on-
ramp to the Hillsdale Boulevard off-ramp.

PROJECT COSTS

Planning level cost estimates were prepared for the capital project packages. The estimated costs
include all items understood to be required for project delivery; however, the level of detail is not as
refined as typically required for a Caltrans Project Study Report. A summary of capital project estimated
costs and the number of properties that would need to be acquired is provided in Exhibit 25. The items
included in the cost estimates are provided in Appendix H along with assumptions and potential design
exceptions required for project approval.

The highest priority capital project package for improving traffic operations, Package 1, also has the
lowest cost. At a cost of $19 million, the cost would be less than half the cost of any of the other capital
project packages. If the auxiliary lane south of Kehoe Avenue is added to address the controlling
bottleneck at that location, the cost of Package 1 would be increased by 12 percent to $21.3 million.
One residential property would likely need to be acquired to implement Package 1. Design exceptions
would be needed for the 3™ Avenue northbound and southbound off-ramp design features, the SR92
on-ramp spacing, non-standard shoulder widths, and some 11-foot lane widths.
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Exhibit 25: Capital Projects Estimated Costs

Capital Project Estimated Cost Property Acquisition

Package 1 — US101 Auxiliary Lane Connectors $ 19,000,000 1SFR
Aucxiliary Lane at Kehoe $ 2,300,000 None
Subtotal: Package 1 plus Aux Lane at Kehoe S 21,300,000
Package 3 NB - US101/SR92-Hillsdale Boulevard S 40,000,000 10 SFRs; 1 partial SFR
Package 2 - Westbound with no RR Overheads $ 12,000,000 None
Package 2 - RR Crossing at 17th Ave $ 46,000,000 9 Bus.; 1 SFR ; 6 partial SFRs
Package 2 - RR Crossing at 20th Ave $ 38,000,000 1Bus.; 4 SFRs ; 1 partial Bus.
Subtotal: Package 2 WB with RR Crossings S 96,000,000
Total: Higher-priority Projects S 157,300,000
Package 2 - Eastbound with no RR Overheads $ 18,000,000 None
Package 3 SB - US101/SR92-Hillsdale Boulevard $ 180,000,000 19 SFR; 42 condos; 64 KSF office
Total: Lower-Priority Projects S 198,000,000
Total: All Projects S 355,300,000

Key:
SFR = single family residence
Bus. = business

The second priority capital project package for improving traffic operations, Package 3 Northbound,
would cost approximately $40 million. To implement Package 3 Northbound, approximately 10
residential properties would likely need to be acquired and right-of-way is expected to be needed from
several residential properties adjacent to the existing SR92 connector ramps. The estimate assumes
that more than $9 million would be required for property acquisition. An existing non-standard inside
shoulder width on northbound US101 would remain and would likely require a Caltrans design
exception.

The third priority capital project package for improving traffic operations, Package 2 Westbound, would
cost approximately $96 million primarily because of the high estimated costs of completing local street
connections north and south of SR92 across the rail tracks between El Camino Real and Delaware
Street. Without the local street connections, Package 2 Westbound would cost approximately $12
million, assuming several Caltrans design exceptions (shown in Appendix H) would be approved. No
property acquisition is expected as a result of constructing the freeway portion of Package 2
Westbound. Design exceptions would be needed for the SR92/El Camino Real ramp design features,
interchange spacing on SR92 west of EI Camino Real, and median width along EI Camino Real.

The local street extension at 17" Street is estimated to cost approximately $46 million, almost half of
which would be property acquisition. Nine business properties and one residential property would
likely need to be acquired and right-of-way is expected to be needed from six other residential
properties adjacent to 17™ Street. A design exception would be required on El Camino Real because of
narrow lanes and no shoulders.
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The local street extension at 20" Street is estimated to cost approximately $38 million, about a third of
which would be property acquisition. One business property and four residential properties would likely
need to be acquired and right-of-way is expected to be needed from the Taco Bell property. A design
exception would be required on EI Camino Real because of narrow lanes and no shoulders.

Although Package 2 Eastbound was not found to be a higher-priority project for improving traffic
operations, costs were estimated to be approximately $18 million after construction of the westbound
Package 2 components including the local street connections north and south of SR92 across the rail
tracks. The cost estimate assumes that several Caltrans design exceptions would be approved. Similar
to westbound SR92, design exceptions would be needed for the eastbound SR92/El Camino Real ramp
design features, interchange spacing on SR92 west of EI Camino Real, and median width along El
Camino Real.

Package 3 Southbound was also not considered to be higher-priority and is expected to have a high
cost, estimated to be approximately $180 million. AImost half of the cost of the southbound portion of
Package 3 would be for property acquisition. Nineteen residential homes, 42 condominiums and one
64,000 SF office building would likely need to be acquired. The cost estimate also assumes that an
existing non-standard inside shoulder width on southbound US101 would remain and would likely
require a Caltrans design exception.

As previously described, an additional capital project would provide an auxiliary lane on northbound
US101 from the westbound SR92 and Fashion Island Boulevard on-ramps to the Kehoe Avenue off-
ramp. This auxiliary lane project was developed to potentially remove or reduce the effect of the
bottleneck south of Kehoe Avenue. No property acquisition would be required to construct the auxiliary
lane; however, design exceptions would be needed due to nonstandard deceleration length and inside
shoulder width.

PROJECT PRIORITIES BASED ON COST-EFFECTIVENESS

An assessment of cost-effectiveness of each of the capital projects was prepared to assist with the
development of project priorities. The cost of the capital projects was compared against the
effectiveness of the project in reducing the hours of total travel time for the study area. A summary of
improvements in travel time and the cost-effectiveness of the capital projects in providing the
improvements are provided in Exhibit 26.

The cost-effectiveness assessment provides a score for ranking the capital projects relative to each
other. Cost-effectiveness is measured as the total hours of travel time reduced during the average
weekday peak periods per million dollars of investment. The highest cost-effectiveness score (70) was
for Package 1, which would provide significant travel time reductions at a relatively low cost of $19
million. The addition of the northbound auxiliary lane just south of Kehoe Avenue was not calculated
because an analysis of travel time savings for that late addition was not performed.
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Exhibit 26: Capital Projects Estimated Cost-Effectiveness

Travel Time Cost-

Capital Project Change Effectiveness®
Package 1 — US101 Auxiliary Lane Connectors -8% AM; -3.3% PM 70
Auxiliary Lane at Kehoe Unknown b
Package 3 NB - US101/SR92-Hillsdale Boulevard | -1.5% AM; -3.7% PM 8to 16°¢
Package 2 - Westbound with no RR Overheads 3.4% AM: -7 6% i
Package 2 - RR Crossing at 17th Ave PM’ ' o 7 to 158
Package 2 - RR Crossing at 20th Ave =
Package 2 - Eastbound with no RR Overheads § 0to 7%
Package 3 SB - US101/SR92-Hillsdale Boulevard 0to 1.8"

® Cost-effectiveness (CE) is measured as the effectiveness in reducing the hours of travel time during the
average weekday peak periods per million dollars of investment.

® The CE for Package 1 does not include the cost for the auxiliary lane at Kehoe Avenue as the effectiveness of
the auxiliary lane has not been assessed.

° The effectiveness of Package 3 Northbound is assumed to be between 50 and 100 percent of the
effectiveness of total Package 3 effectiveness.

The CE for Package 3 total is 2.9.

¢ The effectiveness of Package 2 Westbound is assumed to be between 50 and 100 percent of the
effectiveness of total Package 2 effectiveness. The cost includes the total cost of providing the railroad
crossings to allow for independent implementation of only the westbound portion of Package 2.

"The CE for Package 2 total is 13.

’ The effectiveness of Package 2 Eastbound is assumed to be between 0 and 50 percent of the effectiveness
of total Package 2 effectiveness. The cost includes the total cost of providing the railroad crossings to allow
for independent implementation of only the eastbound portion of Package 2.

" The effectiveness of Package 3 Southbound is assumed to be between 0 and 50 percent of the effectiveness
of total Package 3 effectiveness.

The second and third priority projects from the traffic operations study appear to be roughly equivalent
in terms of cost-effectiveness. Traffic operations priorities were developed for Packages 2 and 3 on a
directional basis as the traffic operations evaluation determined that the greater improvement would
occur predominantly for one direction for each of those packages. Travel times were evaluated for each
total package but were not available for the various components of the packages. Due to this limitation,
a range of potential effectiveness in reducing travel time was established for the packages with
significant differences in directional effectiveness in reducing bottlenecks and queues.

Package 3 Northbound, which ranked higher than Package 2 Westbound in the traffic operations study,
was also found to be slightly more cost-effective. The ranges of potential cost-effectiveness of Package
3 Northbound and Package 2 Westbound overlap substantially, so it is not certain that Package 3
Northbound would be more cost-effective than Package 2 Westbound.

Package 2 Westbound would provide slightly more than twice the improvement provided by Package 3
Northbound but would cost more than twice as much to build. The cost alone of implementing Package
2 Westbound may be a significant impediment to implementing the entire package. It may be more
cost-effective to implement elements of Package 2 Westbound rather than to implement the entire
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package. It was not possible to determine the effectiveness of specific elements of any of the packages
in this study. The assessment of cost-effectiveness was limited to consideration of eastbound and
westbound differentiation.

Further study might identify specific elements of Package 2 Westbound that might increase the
desirability of implementing them based on their cost-effectiveness. The City of San Mateo is currently
pursuing modifications to the El Camino Real interchange that are consistent with Package 2
Westbound and those modifications may be cost-effective to implement on a stand-alone basis. It may
also be possible to provide traffic operational benefits by implementing other elements of Package 2
Westbound. Construction of the westbound auxiliary lane from the Delaware Street off-ramp to the El
Camino Real off-ramp could be completed at a relatively low cost without removing the Delaware
Street on-ramp. Additional study would be needed to address the effectiveness of each element to
improve traffic operations, the extent to which implementation of portions of the package would
perpetuate some of the existing non-standard design elements of the existing design, and whether
design exceptions would likely be approved by Caltrans.

Package 2 Eastbound and Package 3 Southbound were identified as low-priority projects in the traffic
operations analysis and would remain lower-priority based on the cost-effectiveness assessment. At
most, Package 2 Eastbound would be less than 10 percent as cost-effective as Package 1 in reducing
system-wide travel time. Package 3 Southbound would be the least cost-effective of all modifications
considered in this study.

CONCLUSIONS

The assessment of cost-effectiveness generally supported the earlier conclusion that the higher-priority
projects would remain as determined from the study of traffic operations improvements. The findings
from the assessment are as follows:

1. Package 1 was found to be, by far, the most cost-effective project due to its ability to eliminate
controlling bottlenecks on US101 and would require the least amount of property acquisition of
all the packages. However, after implementation of Package 1, a bottleneck would remain on
northbound US101 south of the Kehoe Avenue off-ramp during the AM and PM peak periods.

2. Anadditional capital project that would provide an auxiliary lane on northbound US101 from
the westbound SR92 and Fashion Island Boulevard on-ramps and the Kehoe Avenue off-ramp
was developed to potentially remove or reduce the effect of the bottleneck on northbound
US101 south of Kehoe Avenue. This supplemental modification to Package 1 would have a
relatively low cost and would require no property acquisition.

3. Package 3 Northbound could be constructed for approximately half the cost of Package 2
Westbound, with impacts to 11 residential properties and no impacts to businesses.
Implementing Package 3 may be more cost-effective than implementing all the components of
Package 2 Westbound, which would require local street connections.

4. Package 2 Westbound would provide slightly more than twice the improvement provided by
Package 3 Northbound but would cost more than twice as much to build.
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5. Construction of the local street connections required for full implementation of Package 2
Westbound is estimated to cost more than $80 million and would require significant acquisition
of property, affecting 11 businesses and 11 residential properties.

6. It may be more cost-effective to implement elements of Package 2 Westbound rather than to
implement the entire package; however, it was not possible to determine the effectiveness of
specific elements of any of the packages in this study.

7. Package 2 Eastbound and Package 3 Southbound were identified as lower-priority projects in
the traffic operations analysis and would remain lower-priority based on the cost-effectiveness
assessment. Package 2 Eastbound would not require property acquisitions but Package 3
Southbound would require the most property acquisition of all the packages.
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Chapter 8
2020 Analysis of Higher-priority Projects
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8. 2020 ANALYSIS OF HIGHER-PRIORITY PROJECTS

The higher-priority portions of the capital project packages were evaluated for future conditions to
determine if the value of those projects identified by an evaluation of existing (2010) traffic volume
levels would have longer-term benefits. The year 2020 was selected for analysis of future conditions as
it is likely to be close to the opening year for a project that would be developed from the findings of this
study.

Forecasts of 2020 traffic volumes were developed using the C/CAG travel model and key traffic
operations issues were identified for 2020 conditions if no capital improvements are made. The
elements of the capital projects identified as higher-priority were combined into a hybrid Package 4 and
an analysis was conducted to determine how well Package 4 would perform in 2020 with a focus on
freeway traffic operations. Travel times were used as a measure of effectiveness of the higher-priority
portions of the capital project packages. The findings from the long-term effectiveness evaluation were
used to develop suggestions for possible additional study and suggestions for further refinements to
the project(s).

HIGHER-PRIORITY PROJECT PACKAGE DESCRIPTION

The elements of the capital projects identified as higher-priority in the previous analysis were combined
into a hybrid Package 4, which includes the following items:

1. Package 1 plus auxiliary lane at Kehoe Avenue
a. All of Package 1 (connect northbound auxiliary lanes north and south of 3" Avenue to
create a fifth lane underneath the overcrossing; connect southbound auxiliary lanes
north and south of Hillsdale Boulevard to create a fifth lane underneath the
overcrossing)
b. A new auxiliary lane on northbound US101 between the westbound SR92 and Fashion
Island Boulevard on-ramps and the Kehoe Avenue off-ramp

2. The northbound components of Package 3 (ramp braiding to eliminate the northbound weaving
section)

3. The westbound components of Package 2 (eliminate westbound on-ramp from Delaware Street;
extend westbound auxiliary lane from the Delaware Street off-ramp to EI Camino Real off-ramp;
convert westbound half of SR92/El Camino Real interchange to partial cloverleaf; construct two
new grade-separated railroad crossings.

FUTURE TRAFFIC VOLUMES

Forecasts of 2020 traffic volumes were developed using the C/CAG travel model because, of the models
available in the area, it shows the most reasonable growth on the key roadway links in the study area. A
comparison of the various models and details on model assumptions and processes are included in
Appendix |.
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SUMMARY OF KEY TRAFFIC ISSUES IN 2020

An analysis was conducted to determine how well Package 4 would perform in 2020 with a focus on
freeway traffic operations.

Exhibit 27 and Exhibit 28 show the key traffic operations issues that were identified by the traffic
operations model in 2020 if no capital improvements are made. The speed contour diagrams shown in
Appendix J also provide information that illustrates some of the traffic operations issues expected in
2020.

AM Peak Period

Higher year 2020 traffic demand would result in more congestion on northbound US101 approaching
the 3" Avenue bottleneck as well as create new congestion on westbound SR92 approaching US101.
Congestion on northbound US101 and westbound SR92 would extend south and east of the study
limits, respectively.

A new controlling bottleneck is also expected to develop between the merge of the northbound and
southbound US101 connector ramps to eastbound SR92 and the Edgewater Boulevard off-ramp. This
bottleneck would cause queuing that would contribute to the congestion on northbound US101 and
would create new congestion for the southbound US101 to eastbound SR92 connector ramp.

The bottleneck that was shown for existing conditions on southbound US101 at Hillsdale Boulevard is
not expected to develop during the AM peak period in 2020 due to the traffic flow constraining effect
of the queues expected to develop on westbound SR92. Similarly, the existing congestion shown on the
westbound SR92 to southbound US101 loop ramp and eastbound SR92 to northbound US101 diagonal
ramp would no longer develop due to the queuing on westbound SR92 limiting traffic flows onto
southbound US101.

PM Peak Period

The existing PM peak period bottleneck on northbound US101 south of Kehoe Avenue would not
develop in 2020 due to congestion at two other bottlenecks that would constrain traffic from getting to
that section of freeway. A new bottleneck is expected to develop intermittently on northbound US101
at the Hillsdale Boulevard interchange during the PM peak period.

The previously identified bottleneck on westbound SR92 near El Camino Real would remain in 2020 and
approaching congestion would increase due to the growth in traffic demand. Similar to the AM peak
period, a new controlling bottleneck would develop during the PM peak period on eastbound SR92 east
of the US101 connector ramps. The combination of these two bottlenecks would cause traffic to queue
on northbound US101 beyond the southern limits of the study area.
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In 2020, the bottleneck on eastbound SR92 east of the US101 connector ramps would cause queues
that would extend back into the US101/SR92 interchange on SR92 and through the interchange on the
northbound and southbound US101 connector ramps to eastbound SR92.

Another new controlling bottleneck would occur during the 2020 PM peak hour on southbound US101
at the Hillsdale Boulevard interchange, similar to the bottleneck identified during the 2010 AM peak
period. Queues from this new bottleneck would extend through the US101/SR92 interchange and along
westbound SR92 beyond the eastern limits of the study area. The combination of bottlenecks on
southbound US101 at Hillsdale Boulevard and on eastbound SR92 east of the US101 connector ramps
would cause queues on southbound US101 that would extend beyond the northern limits of the study
area.

EFFECTIVENESS OF PROJECTS OVER TIME

Package 4 was found to be reasonably effective in improving traffic operations through at least 2020.
The effectiveness of Package 4 to alleviate congestion in 2020 by adding capacity at critical bottlenecks
is shown in Exhibit 29 and Exhibit 30. The speed contour diagrams in Appendix J also provide
information that is useful in determining the effectiveness of the Package 4.

AM Peak Period

As shown in Exhibit 29, Package 4 would add capacity and eliminate practically all queuing during the
2020 AM peak period except for congestion resulting from the bottleneck on eastbound SR92 east of
the US101 connector ramps. Package 4 would also significantly reduce the queues for northbound
US101 and transfer some of that queuing to the collector-distributor (CD) road between Hillsdale
Boulevard and the US101/SR92 interchange. The queue on northbound US101 south of Hillsdale
Boulevard would be reduced in length.

The construction of a CD road from Hillsdale Boulevard to SR92 would create a new bottleneck at the
off-ramp from northbound US101 serving the CD road. This new bottleneck would be hidden in queues
extending south from the bottleneck on eastbound SR92 east of the US101 connector ramps during
some of the AM peak period. At other times during the period, the bottleneck at the CD road would
constrain traffic flow entering eastbound SR92 from northbound US101 and reduce the queue for the
southbound US101 to eastbound SR92 connector ramp by allowing more traffic to enter eastbound
SR92 from southbound US101.

PM Peak Period

The effectiveness of Package 4 to provide improvements in traffic operations during the 2020 PM peak
period is shown in Exhibit 30. Package 4 would eliminate practically all bottlenecks except for the
bottleneck on eastbound SR92 near the US101 connector ramps. The remaining bottleneck would cause
queuing that would extend back into the US101/SR92 interchange on SR92 and through the
interchange on the northbound and southbound US101 connector ramps to eastbound SR92. Queuing
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on southbound US101 would be effectively eliminated although the queue on northbound US101
would remain beyond the southern limits of the study area.

Other Operational Effects

The hidden bottleneck identified near Kehoe Avenue for the 2010 AM peak period is expected to be
eliminated by the addition of a new auxiliary lane between the westbound SR92 and Fashion Island
Boulevard on-ramps and the Kehoe Avenue off-ramp.

Travel Times

Total system-wide travel times for the study area are shown in Exhibit 31. Travel times are expected to
increase substantially by 2020 with an increase of 39 percent in the AM peak period and 76% in the PM
peak period. Package 4 is expected to restore travel times in 2020 to near the travel times of 2010
during the AM peak period. During the PM peak period, Package 4 is expected to negate 57 percent of
the increase in travel time.

An assessment was made to determine the effectiveness of Package 4 in 2020 relative to the effect it
would have had on travel times in 2010. Package 4 was not evaluated in 2010, so an approximation of
the effect of the package in 2010 was made by summing the travel time reductions for all of the earlier
Capital Project packages. This approximation should provide a conservative assessment of the
effectiveness of Package 4 in 2010 because Package 4 did not include all the capacity improvements
included in Package 1, 2, and 3.

The effectiveness of Package 4 in 2020 is expected to be approximately double the effect it would have
had on travel times in 2010. In 2010, the sum of travel time reductions for Packages 1, 2, and 3 would
be 13% and 14% during the AM and PM peak periods, respectively. In 2020, Package 4 would reduce
travel times by 27% and 25% during the AM and PM peak periods, respectively.
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Exhibit 31: Capital Project Travel Times

Travel Time Travel Time
Hours Change" Percent Change
Capital Project AM | PM | AM | PM | AM | PM
Peak | Peak | Peak | Peak | Peak | Peak

Period | Period | Period | Period | Period | Period

2010 Baseline 10,879 | 14,003
Package 1 - US101 Auxiliary Lane Connectors 10,014 | 13,538 -865 -465 -8% -3%
Package 2 - SR92 Modifications 10,505 | 12,941 -373 | -1,062 -3% -8%
Package 3 - US101/SR92-Hillsdale Boulevard 9,864 | 13,040 -150 -498 -1% -4%
Total of Packages 1, 2 and 3 in 2010 -1,388 | -2,025 | -13% | -14%
2020 Baseline 15,094 | 24,700 | 4,215 | 10,698 39% 76%
Package 4 - Higher Priority Elements 11,052 | 18,622 | -4,041 | -6,078 | -27% | -25%

! Travel times for Package 1 and Package 2 are compared to the 2010 Baseline. Travel times for Package 3 are
compared to Package 1. Travel times for the 2020 Baseline are compared to the 2010 Baseline. Travel times for
Package 4 are compared to the 2020 Baseline.

Z package 2 was evaluated independently from Package 1 and Package 3 (which were evaluated together);
therefore, the sum of Package 1, 2, and 3 may not represent the travel time change that would result from
evaluation of all the packages together.

CONCLUSIONS

1. The US101/SR92 interchange area is expected to experience significant increases in congestion
by 2020 as indicated by increases in travel time.

2. Anew bottleneck is expected to develop near the merge of the northbound and southbound
US101 connector ramps to eastbound SR92 and would be present during both the AM and PM
peak periods.

3. Package 4 would eliminate practically all queuing during the 2020 AM peak period except for
queuing resulting from the bottleneck on eastbound SR92 near the US101 connector ramps.

4. Package 4 did not include improvements to eastbound SR92 that may eliminate the bottleneck
near the US101 connector ramps.

5. A new auxiliary lane on northbound US101 between the westbound SR92 and Fashion Island
Boulevard on-ramps and the Kehoe Avenue off-ramp appears to eliminate the hidden
bottleneck expected to develop during the PM peak period.

6. The effectiveness of Package 4 in 2020 is expected to be approximately double the effect it
would have had on travel times in 2010. So, the effectiveness of Package 4 appears to be
substantially greater in the future than today.
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Chapter 9
Conclusions and Next Steps
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9. CONCLUSIONS AND NEXT STEPS

A final meeting of the project stakeholders was held on June 4, 2013. The findings of the study were
presented and the following recommendations were presented to the stakeholders:

1.

Implement Capital Project Package 1 to eliminate controlling bottlenecks on US101 with the
least amount of property impacts.

Implement an additional capital project to provide an auxiliary lane on northbound US101 from
the westbound SR92 and Fashion Island Boulevard on-ramps to the Kehoe Avenue off-ramp.
This additional project would remove the effect of a bottleneck that would remain on
northbound US101 after implementation of Package 1 at a relatively low cost with no need for
property acquisition.

Implement elements of Package 2 westbound that would not require the development of local
roadway extensions that would be expensive to construct and would require significant
property acquisition.

Develop and evaluate measures to address a new controlling bottleneck expected to develop by
2020 between the merge of the northbound and southbound US101 connector ramps to
eastbound SR92 and the Edgewater Boulevard off-ramp.

Implement at least the improvements to US101 as soon as possible to provide benefits that will
increase over time as traffic demand increases.

At the final stakeholders meeting the stakeholders agreed with the suggested recommendations and
agreed that implementation of Package 1 plus the auxiliary lane south of Kehoe Avenue should be the
first priority. The next priority should be to implement the following auxiliary lanes on SR92:

Westbound between Delaware Street and EI Camino Real
Eastbound between the US101 on-ramps and the Edgewater Boulevard off-ramp
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Introduction

The purpose of the US101 / SR92 Interchange Area Traffic Analysisisto examine existing and
future operating conditions at this key interchange in the City of San Mateo and to identify and
evaluate potential solutions to congestion. In 2009, the US101 corridor throughout the length of
San Mateo County was studied, but the details of operations at specific interchanges of freeways
were not. In order to define the existing conditions, an extensive data collection effort was
conducted in May of 2010. Based on the data, operational analysis models were built and
calibrated to represent existing operating conditions. Once the existing conditions were
accurately represented by the analysis models, projects expected to be in place in the near term
were added to the models to create a Baseline condition, against which the alternative scenarios
were compared.

Theinitia step of developing alternatives was to find projects that are oriented toward demand
management strategies. These kinds of projects were described by the project stakeholder group
as “operational” projects. This memo documents the operational analyses of these strategies and
recommends those that should be pursued in the next step of the study.

The next step will be to test the operational benefits and impacts of what the stakeholder group
calls“capital” projects. These types of projects tend to involve major construction, such as
reconfiguring interchange ramps, freeway widening etc.

Study Limits

The limits of the overall study are US101 from Ralston/Marine to 3" Avenue, and SR92 from I-
280 to Foster City Blvd. Exhibit 1 shows the overall map of the study area, with general
locations that are covered by the different operational models. Three different models were used
to evaluate operating conditions because of different characteristics of the facilities.
Microsimulation modeling using VISSIM software was used to evaluate the most complex
freeway and ramp facilities because of its ability to model lane changing and weaving. For the
less complex freeway and ramp facilities, macrosimulation modeling was performed using
FREQ. Finally, at-grade intersections were evaluated using Highway Capacity Manual
methodology as implemented within Synchro software.

Analysis Format

The format of the analysis of operational projects was to establish a Baseline scenario that
includes projects that are already under development and are expected to be implemented with
high degree of certainty. Detailed results from the Baseline scenario analysis were discussed at a
stakeholder meeting on June 15, 2012, documented in a memorandum dated June 22, 2012, and
included as Appendix A. The next step was to implement the projectsin logical progression
considering the cost and ease of implementation. Project scenario components that were found to
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be beneficial would be retained in the operational modeling network(s) for the subsequent
scenario analyses. Projects retained through this part of the study will form an operational
improvement package against which the capital projects will be evaluated. For this study, the
operational scenarios analyzed were as follows:

Scenario 1 —Modify (dow down) existing ramp metering rates for on-ramps at the US101/ Hillsdale
and US101/Ral ston interchanges.

Scenario 2 — Implement metering for al non-loop freeway to freeway connectors at the US 101/SR
92 Interchange

Scenario 3 — Implement ramp metering on all of the local interchange on-ramps along SR92 within
the study area.

Scenario 4 — Implement toll plaza metering at the San Mateo Bridge.
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Baseline Conditions

Exhibits 2 and 3 show the key locations for congestion in the study area that were observed and
modeled for Baseline conditions, which are very similar to Existing conditions.

As shown in Exhibits 2 & 3, bottlenecks at Third Avenue, north of SR92, and at Hillsdale Blvd.
control operations on northbound and southbound US101, and there are less severe bottlenecks
on SR92 during the PM peak period. A summary of the bottlenecks is provided below — details
of the operations analysis of the Baseline scenario are included in the June 22, 2012
memorandum, which isincluded in Appendix A.

Summary of Bottlenecks

Northbound US101
 AM Peak Period
o Bottleneck between 3" Avenue off-ramp and on-ramp — queuing extends south of
Hillsdale
e PM Peak Period
o Bottleneck in the 5 lane section approaching the K ehoe off-ramp — queuing extends
almost to SR92
o Bottleneck between Hillsdale and SR92 — queuing extends south of Hillsdale;
slowing extends beyond study limits

Southbound US101
« AM Peak Period
o Bottleneck between Hillsdale loop on and diagonal on — queuing extends to between
SR92 diverge and 3rd Avenue

Westbound SR92
e PM Peak Period
o Bottleneck between Delaware on and El Camino Diagonal off — queuing primarily
contained on northbound-to-westbound freeway-to-freeway connector ramp
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Operational Scenario Analyses

Model outputs are included in Appendices B, C, and D. Appendix B includes speed contour
diagrams, and is organized by direction/location and time — each scenario for agiven
direction/location and time is presented together for ease of comparing one scenario to
another. Appendix C includes comparisons of travel time on selected travel patterns from
each scenario to the previous one (e.g., Scenario 2 vs. Scenario 1). Appendix D includes
FREQ outputs for Scenario 3.

Scenario 1

This scenario analyzed more restrictive metering rates at US101/Hillsdale and US101/
Ralston to evaluate whether it would provide any benefit to the mainline traffic operations. A
key consideration for this analysis was that queuing would not be permitted to consistently
extend onto the local arterials. Scenario 1 was analyzed using only the VISSIM model
because the resulting impacts were contained within the area coded in the VISSIM model.

Modeling Inputs

Tables 1 and 2 present the applicable volume and metering inputs for the northbound and
southbound on-ramps, respectively, at the Hillsdale and Ralston interchanges.

Table 1
Northbound On-Ramps from Hillsdale and Ralston
Existing Metered Throughput and Metering Rates

Hillsdale Ralston
AM Peak Diagonal (1 lane) Loop (1 + HOV) Diagonal (2 + HOV) Loop (1 + HOV)
Period B S1 B S1 B S1 B S1
Beginning | Volume | Rate | Rate | Volume | Rate | Rate | Volume | Rate | Rate | Volume | Rate | Rate
6:00 337 400 | 360 250 277 | 240 107 900 | 240 164 900 | 240
7:00 598 720 | 720 416 514 | 400 263 900 | 257 154 900 | 240
8:00 633 900 | 720 372 450 | 360 300 900 | 360 148 900 | 240
9:00 547 720 | 600 315 360 | 300 225 900 | 300 207 900 | 240
PM Peak
Period
Beginning
3:00 444 514 | 450 405 514 | 400 265 900 | 300 674 900 | 720
4:00 394 450 | 400 388 450 | 400 351 900 | 720 698 900 | 720
5:00 424 514 | 450 397 450 | 400 681 900 | 900 682 900 | 720
6:00 428 514 | 514 337 400 | 360 627 900 | 720 570 900 | 600
Notes:

“B Rate” = Metering rate (vehicles per hour per lane — vphpl) coded in Baseline scenario.

“S1 Rate” = Metering rate (vphpl) coded in Scenario 1.

“Volume” means the metered throughput (vphpl) based on existing metering rates as measured during the
May, 2010 data collection effort, documented in the June 23, 2010 data collection memo.
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In the northbound direction, during the AM peak period, the ramp metering rates at the
Ralston interchange were initially assumed to be 900 vphpl, but it was found that the rate
could be as low as 240 vphpl without causing impact to the local arterials. Consequently, a
metering rate of 240 vphpl was used for the analysis.

Table 2
Southbound On-Ramps from Hillsdale and Ralston
Existing Metered Throughput and Metering Rates

Hillsdale Ralston
AM Peak Loop (2 lanes) Diagonal (1 lane) Loop + Diagonal (2 + HOV)
Period B S1 B
Beginning | Volume | Rate Rate Volume Rate | S1 Rate Volume Rates
6:00 116 240 240 278 300 300 284 Not coded
7:00 237 | 240 | 240 457 | 480 | 480 666 ot code
because at
8:00 283 300 300 524 600 600 746 o
study limits
9:00 229 240 240 781 900 900 617
PM Peak
Period
Beginning
3:00 236 240 240 523 540 540 699 Not coded
4:00 212 | 240 | 240 550 | 600 | 600 995 ot code
because at
5:00 229 240 240 704 720 720 1177 e
study limits
6:00 212 240 240 643 660 660 991
Notes:

“B Rate” = Metering rate (vehicles per hour per lane — vphpl) coded in Baseline scenario.

“S1 Rate” = Metering rate (vphpl) coded in Scenario 1.

“Volume” means the metered throughput (vphpl) based on existing metering rates as measured during the
May, 2010 data collection effort, documented in the June 23, 2010 data collection memo.

At the Hillsdale on-ramps in the southbound direction there is no additional storage available
to accommodate more restrictive metering rates. Therefore, restrictive metering rates were
not evaluated during either peak period. For the Ralston interchange, ramp metering was not
coded because the resulting impacts would be experienced outside the study limits.

Operations Analysis Results

Asshown in Tables 4 and 5, the operations analysis results for Scenario 1 showed very little
change in the modeled outputs compared to Baseline results. As expected, changing metering
rates at two interchanges to amounts close to the ramp volumes would not significantly
mitigate the magnitude of congestion that currently occurs.
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