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1. INTRODUCTION

This document represents the Final Report for the Los Angeles Interstate 405 (I-405)
Corridor System Management Plan (CSMP) developed by the California Department of
Transportation (Caltrans). The Los Angeles County 1-405 study corridor runs in a north-
south direction from the 1-110 (Harbor Freeway) Interchange in Torrance (post mile
12.5) to the end of the freeway at the I-5 (Golden State Freeway) Interchange in San
Fernando (post mile 48.5).

This final report contains the results of a two-year study that included several key steps,
including:

Stakeholder Involvement (discussed below in this Section 1)

Corridor Description and Performance Assessment (Sections 2 and 3)
Bottleneck Identification and Causality Analysis (Section 4)

Scenario Development and Evaluation (Section 5)

Conclusions and Recommendations (Section 6).

* & & o o

This CSMP is the direct result of the November 2006 voter-approved Proposition 1B
(The Highway Safety, Traffic Reduction, Air Quality, and Port Security Bond Act of
2006). This ballot measure included a funding program deposited into a Corridor
Mobility Improvement Account (CMIA). CMIA money is partially funding the northbound
[-405 High Occupancy Vehicle (HOV) lane from I-10 in Los Angeles to US-101 in
Sherman Oaks. Approximately, $730 million in CMIA funds have been adopted by the
CTC for this project.

To receive CMIA funds, the California Transportation Commission (CTC) guidelines
required that project sponsors describe in a CSMP how mobility gains from CMIA
funded corridor improvements would be maintained over time. A CSMP therefore aims
to define how corridors will be managed in the long term, focusing on operational
strategies in addition to the already funded expansion projects. The goal is to get the
most out of the existing system and maintain or improve corridor performance.

This report presents performance measurement findings, identifies bottlenecks that lead
to less than optimal performance, and diagnoses the causes for these bottlenecks in
detail. Alternative investment strategies were modeled using the year 2003 as the Base
Year and 2020 as the Horizon Year.

This CSMP should be updated by Caltrans on a regular basis since corridor
performance can vary dramatically over time due to changes in demand patterns,
economic conditions, and delivery of projects and strategies. Such changes could
influence the conclusions of the current CSMP and the relative priorities in investments.
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Therefore, it is recommended that updates occur no less than every two to three years.
To the extent possible, this document has been organized to facilitate such updates.

The following discussion provides background to the system management approach in
general and CSMPs in particular.

What is a Corridor System Management Plan (CSMP)?

In November 2006, voters approved Proposition 1B (The Highway Safety, Traffic
Reduction, Air Quality, and Port Security Bond Act of 2006). This ballot measure
included a funding program that to be deposited into a Corridor Mobility Improvement
Account (CMIA). For a project to be nominated by a Caltrans district or regional
agency, California Transportation Commission (CTC) CMIA guidelines require that the
project nomination describe how mobility gains of urban corridor capacity improvements
would be maintained over time.

The guidelines also stipulate that the CTC will give priority to project nominations that
include a CSMP. A CSMP is a comprehensive plan for supporting the congestion
reduction and productivity improvements achieved on a CMIA corridor. CSMPs
incorporate all travel modes - including State highways and freeways, parallel and
connecting roadways, public transit (bus, bus rapid transit, light rail, intercity rail),
carpool/vanpool programs, and bikeways. CSMPs also include intelligent transportation
technologies such as ramp metering, coordinated traffic signals, changeable message
signs for traveler information, and improved incident management.

This CSMP is the first attempt to integrate the overall concept of system management
into Caltrans’ planning and decision-making processes for the 1-405 study corridor.
Traditional planning approaches identify localized freeway problem areas and then
developed solutions to fix those problems often by building expensive capital
improvement projects. The 1-405 CSMP focuses on the system management approach
with a greater emphasis on using on-going performance assessments to identify
operational strategies that yield higher congestion reduction and productivity benefits
relative to the amount of money spent.

Caltrans develops integrated multimodal projects in balance with community goals,
plans, and values. Caltrans seeks and tries to address the safety and mobility needs of
bicyclists, pedestrians, and transit users in all projects, regardless of funding. Bicycle,
pedestrian, and transit travel is facilitated by creating "complete streets" beginning early
in system planning and continuing through project delivery, maintenance, and
operations. Developing a network of complete streets requires collaboration among all
Caltrans functional units and stakeholders. As the first-generation CSMP, this report is
focused more on reducing congestion and increasing mobility through capital and
operational strategies. Future CSMP work will further address pedestrian, bicycle and
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transit components and seek to manage and improve the whole network as an
interactive system.

What is System Management?

With the rising cost and complexity of construction and right of way acquisition, the era
of large-scale freeway construction is coming to an end. Compared to the growth of
vehicle-miles traveled (VMT) and population, congestion is growing at a much higher
rate.

Exhibit 1-1 shows District 7 congestion (measured by average weekday recurring
vehicle-hours of delay), VMT, and population between 1988 and 2008. Over that 20-
year period, congestion increased 50 percent from the 1988 congestion level (just under
two percent per year). Over the same period, VMT and population rose by about 20
percent (one percent per year). However, urban freeway miles barely grew at less than
one-half a percentage point per year.

Clearly, infrastructure expansion has not kept pace with demographic and travel trends
and is not likely to keep pace in the future. Therefore, if conditions are to improve, or at
least not deteriorate as fast, a new approach to transportation decision making and
investment is needed.
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Exhibit 1-1: District 7 Growth Trends (1988-2008)

Average
Total Percent Annual
Caltrans District 7 1988 2008 Change Percent
(1988 2008) Change
(1988 2008)

Average Weekday Vehicle-Hours of Delay 87,532 127,924 46% 2.0%
State Highway System VMT 37,274 42,815 15% 0.7%
Population 9,284,400 11,223,212 21% 1.0%)|
Directional Urban Freeway Miles 1,000 1,092 9% 0.5%

Caltrans and SCAG recognize this dilemma. Caltrans has adopted a mission statement
that embraces the concept of system management. This mission and its goals are
supported by the system management approach illustrated in the System Management
pyramid shown in Exhibit 1-2.
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Exhibit 1-2: System Management Pyramid

System Management is being touted at the federal, state, regional and local levels. It
addresses both transportation demand and supply to get the best system performance
possible. Ideally, Caltrans would develop a regional system management plan that
addresses all components of the pyramid for an entire region comprehensively.
However, because the system management approach is relatively new, it is prudent to
apply it at the corridor level first.

The foundation of system management is monitoring and evaluation (shown as the
base of the pyramid). This monitoring is done by comprehensive performance
assessment and evaluation. Understanding how a corridor performs and why it
performs the way it does is critical to crafting appropriate strategies. Section 3 is
dedicated to performance assessment. It would be desirable for Caltrans to update this
performance assessment every two or three years to ensure that future corridor issues
can be identified and addressed before breakdown occurs on the corridor.

A critical goal of system management is to “get the most out” of the existing system, or
maximize system productivity. One would think that a given freeway is most productive
during peak commute times. Yet, this is not true for heavy commute corridors. In fact,
for Los Angeles’ urban freeways that have been experiencing growing congestion, the
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opposite is true. When demand is the highest, the flow breaks down and productivity
declines.

Exhibit 1-3 illustrates how congestion leads to lost productivity. The exhibit was created
using observed |-405 data from a non-holiday weekday in August 2008 from Caltrans
detector data. It shows speeds (red line) and flow rates (blue line) on northbound 1-405
at Santa Monica Boulevard.

Flow rates (measured as vehicle-per-hour-per-lane or vphpl) at Santa Monica Boulevard
average around 1,800 vphpl between 2:00 PM and 2:30 PM, which is slightly less than
a typical peak period maximum flow rate. However, flow rates higher than this effective
maximum flow cannot be sustained for a significant time.

Once volumes exceed this maximum rate, traffic breaks down and speeds plummet to
below 35-45mph. Rather than being able to accommodate the same number of
vehicles, flow rates also drop and vehicles back up creating what we know as
congestion. In the example in Exhibit 1-3, throughput drops by over 20 percent to
around 1,400 vphpl during the peak period. Just when the corridor needs the most
capacity, it performs in the least productive manner, and effectively loses lanes. This is
a major cost of congestion that is rarely discussed or understood.

This is lost productivity. Where there is sufficient automatic detection, this loss in
throughput can be quantified and presented as “Equivalent Lost Lane-Miles”.
Discussed in more detail later in this report, the productivity losses on northbound 1-405
were almost 13 lane-miles during the PM peak period in 2009. Caltrans works hard to
recover this lost productivity by investing in improvements that utilize public funds in the
most effective manner. By largely implementing operational strategies, Caltrans can
leverage past investments and restore productivity.

Infrastructure expansion, although still an important strategy (at the top of the pyramid in
Exhibit 1-2), cannot be the only strategy for addressing the mobility needs in Los
Angeles. System management is needed to get the most out of the current system and
must be an important consideration as we evaluate the need for facility expansion
investments. Simply stated, the system management philosophy begins by defining
how the system is performing, understanding why it is performing that way, and then
evaluating different strategies, including operations centric strategies, to address
deficiencies. These strategies can then be evaluated using various tools to assess
potential benefits to determine if these benefits are worthy of the associated strategy
costs.
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Exhibit 1-3: Productivity Loss During Severe Congestion
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Stakeholder Involvement

The 1-405 CSMP involved corridor stakeholders in two ways. First, a technical
committee was formed and met on an almost monthly basis to discuss progress,
technical challenges, data needs, and preliminary conclusions. This technical
committee comprised of Caltrans, SCAG, and Metro professionals as well as the
consulting team members.

Other corridor stakeholders, including the South Bay Cities Council of Governments
(SBCCOG) and the Los Angeles Department of Transportation (LADOT), were briefed
at critical milestones. Feedback from these stakeholders helped solidify the findings of
the performance assessment, bottleneck identification, and causality analysis given
their intimate knowledge of local conditions. Moreover, various stakeholders have
provided support and insight, and shared valuable field and project data without which
this study would not have been possible.
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Study Approach

The 1-405 CSMP study approach follows system management principles by placing an
emphasis on performance monitoring and evaluation (the base of the pyramid in Exhibit
1-2), and on using lower cost operational improvements to maintain system productivity.

Exhibit 1-4 is a flow chart that illustrates this approach. Each step of the approach is
described in following the chart.

Exhibit 1-4: Study Approach
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Assemble Corridor Team

The first task in this effort was undertaken by Caltrans with the creation of the 1-405/1-
210 Technical Advisory Committee (TAC). The TAC met most months to review project
progress and to provide feedback to the study team.

In addition to the TAC, Caltrans also identified cities and other major stakeholders along
the 1-405 corridor whose input would be needed at critical project junctures (e.g.,
performance assessments, scenario reviews, and final report). The stakeholder group
convened several times during the study period to receive local feedback on TAC
issues and “buy off” at critical junctures.

Preliminary Performance Assessment

The Preliminary Performance Assessment Report presented a brief description of the
corridor and existing projects along on or adjacent to 1-405. It included a corridor-wide
performance assessment for four key performance areas: mobility, reliability, safety,
and productivity. The assessment also included a preliminary bottleneck location
assessment based on readily available existing data and limited field observations.

The results of the Preliminary Performance Assessment were updated and included in
the Comprehensive Performance Assessment described below. The results of these
two assessments are presented in the Corridor Description and Corridor Performance
sections - Sections 2 and 3 of this final report.

For future 1-405 CSMP reporting, the Preliminary Performance Assessment should not
be necessary, since its main purpose is to identify data gaps — particularly detection
gaps. It is anticipated that these gaps will be addressed with improved automatic
detection. Future updates to CSMPs can be made directly to this CSMP report.

Collect Data and Programmed/Planned Project Information

In conjunction with the Preliminary Performance Assessment, the study team reviewed
existing studies, plans and other programming documents to assess additional data
collection needs for modeling and scenario development. One of the key elements of
this study was to identify projects that would be implemented in the short- and long-term
timeframes to be included in the Paramics micro-simulation model developed by study
team.

Details of the projects included in the scenario analysis are discussed in Section 5:
Scenario Development and Evaluation.
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Additional Data Collection and Fieldwork

The study team identified locations where additional manual traffic counts would be
needed to calibrate the 2003 Base Year micro-simulation model and coordinated the
collection of the traffic count data.

The study team conducted several field visits in 2007 and early 2008 to collect and
observe field conditions during peak periods, and to videotape potential bottleneck
locations. This fieldwork was used to identify bottlenecks and assess the causes of the
major bottlenecks on the corridor. This fieldwork will be discussed in Section 4:
Bottleneck Identification and Causality Analysis.

Identify Corridor Bottlenecks and Causality

Building on the Preliminary Performance Assessment and the fieldwork, the study team
identified major AM and PM peak period bottlenecks along the corridor. These
bottlenecks will be discussed in detail in Section 4 of this report.

Comprehensive Performance Assessment

Once the bottlenecks were identified and the causality of the bottlenecks determined,
the study team prepared the Comprehensive Performance Assessment, which was
delivered to Caltrans in May 2009. This report built on the Preliminary Performance
Assessment and added a discussion of bottleneck causality findings — including
performance results for each bottleneck area. It also included corridor-wide
performance results updated to reflect 2008 conditions.

Develop and Calibrate Base Year Model

Using the bottleneck areas as the basis for calibration, the study team developed a
calibrated base year model for the year 2003. This model was calibrated against
California and Federal Highway Administration (FHWA) guidelines for model calibration.
In addition, the model as evaluated to ensure that each bottleneck area was
represented in the model and that travel times and speeds were consistent with
observed data. This process required several review iterations by the study team and
the TAC.

Discussion of the calibrated 2003 Base Year model can be found in Section 5: Scenario
Development and Evaluation.
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Develop Future Year Model

Following the approval of the 2003 Base Year model, the study team developed a 2020
Horizon Year model to be used to test the impacts of short-term programmed projects
as well as future operational improvements including the impacts of improved incident
management on the corridor.

Discussion of the 2020 Horizon Year model can be found in Section 5: Scenario
Development and Evaluation.

Test Improvement Scenarios

The study team developed scenarios that were evaluated using the micro-simulation
model. Short-term scenarios included programmed projects that would likely be
completed within the next five years along with other operational improvements, such as
improved ramp metering. In addition to the short-term evaluations, short-term projects
were tested using the 2020 Horizon Year model to assess their long-term impacts.

The study team also developed and tested other scenarios using only the 2020 model.
These scenarios included programmed and planned projects that would not be
completed within five years of 2003 and likely experience benefits only in the long-term.
Scenario testing results are presented in Section 5: Scenario Development and
Evaluation.

Scenario Performance Evaluations

Once scenarios were developed and fully tested, simulation results for each scenario
were subjected to a benefit-cost evaluation to determine how much “bang for the buck”
each scenario would deliver. The study team performed a detailed benefit-cost
assessment using the California Benefit-Cost model (Cal-B/C).

The results of the Benefit-Cost analysis are presented in Section 5: Scenario
Development and Evaluation.

Recommendations and Performance Improvement Estimates

The study team developed final recommendations for future operational improvements
that could be reasonably expected to maintain the mobility gains achieved by existing
programmed and planned projects. Section 6 summarizes these findings.
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This report is organized into six sections (Section 1 is this introduction):

2. Corridor Description describes the corridor, including the roadway facility, recent
improvements, major interchanges and relative demands at these interchanges,
relevant transit services serving freeway travelers, major Intermodal facilities
around the corridor, special event facilities/trip generators, and an 1-405 origin-
destination demand profile from the SCAG regional model.

3. Corridor Performance Assessment presents multiple years (2001-2003 and
2008-2009) of performance data for the freeway portion of the 1-405 corridor.
Statistics are included for the mobility, reliability, safety, and productivity
performance measures.

4. Bottleneck Identification and Causality Analysis identifies bottlenecks, or choke
points, on the 1-405. It also diagnoses the bottlenecks and identifies the causes
of each location through additional data analysis and field observations. This
section has performance results for delay, productivity, and safety by major
“bottleneck area”, which allows for the relative prioritization of bottlenecks in
terms of their contribution to corridor performance degradation. This section
provides input to selecting projects to address the critical bottlenecks, and they
provide the baseline against which the micro-simulation models were validated.

5. Scenario Development and Evaluation discusses the scenario development
approach and summarizes the expected future performance based on the
Paramics micro-simulation model.

6. Conclusions and Recommended Improvements describes the projects and
scenarios that were evaluated and recommends a phased implementation of the
most promising set of strategies.

The appendices provide project lists for the micro-simulation scenarios and detailed
benefit-cost results.

Note that at the end of each section and at other critical places in this final report, blank
pages have been inserted to serve as placeholders for future updates.
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2. CORRIDOR DESCRIPTION

The Los Angeles County 1-405 Corridor begins at the |-110 (Harbor Freeway)
Interchange in Torrance (post mile 12.5) to the end of the freeway at the 1-5 (Golden
State Freeway) Interchange in San Fernando (post mile 48.5). It extends approximately
36 miles and traverses through the cities in the South Bay such as Torrance, Carson,
Lawndale, Hawthorne, and Inglewood. It also traverses through the cities of Santa
Monica and Culver City, ending in San Fernando and Van Nuys.

Exhibit 2-1: Map of Study Area
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Corridor Roadway Facility

The study corridor traverses a large port