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PERFORMANCE AUDIT OF THE DEPARTMENT OF TRANSPORTATION’'S
TRAFFIC SIGNAL SYNCHRONIZATION PROJECT

EXECUTIVE SUMMARY

Arroyo Associates, Inc. was retained by the City of Los Angeles’ Controller’s Office to
conduct a performance audit of the Department of Transportation’s (“LADOT”) Traffic
Signal Synchronization Project. The primary objective of this audit was to evaluate
whether the LADOT has efficient and effective processes for traffic light synchronization
to ensure the goals of adding more synchronized signals by 2012 will be met and
reducing traffic congestion will be achieved. The audit was performed in accordance
with Generally Accepted Government Auditing Standards and covered activities up to
January 2009. Fieldwork was conducted between September and December 2008.

BACKGROUND

Improving signal timing and synchronization can achieve significant short-term
reductions in traffic congestion. A 2008 report by the RAND Corporation (“RAND”)
noted that the implementation of a communication network allowing centralized control
of traffic signals in Syracuse, New York, resulted in travel-time savings of 34%. Another
earlier study by the Federal Highway Administration (“FHWA”) showed that advanced
signal systems can reduce travel time by 8% to 15% and increase travel speed by 14%
to 22%.

Besides the short-term reductions in congestion, other benefits of traffic signal control
include enhanced ability for incident and corridor management, potential emissions
reduction by decreasing vehicle idling, improved safety by ensuring orderly movement
of traffic, and greater mobility through the expanded capacity of the arterial network,
particularly if the traffic control system provides for signal priority for high-capacity
vehicles, such as rapid transit buses.

Traffic congestion is a major issue for Los Angeles residents and relieving congestion
has been a priority for the Mayor of Los Angeles. Since 1984, LADOT has been
utilizing the Automated Traffic Surveillance and Control (“ATSAC”) System, a
proprietary traffic control system to synchronize and manage the City’s traffic signals.
ATSAC uses computer traffic models to help with traffic signal timing, employing special
detectors imbedded in the streets and remote-controlled video cameras mounted at key
intersections to measure traffic flow and volume, vehicle speeds, and delays or
congestion. Computers at the ATSAC Operations Center, located four floors below the
street in the downtown City Hall, alter the timing of traffic signals to reflect changes in
traffic conditions. This information is received on a real-time basis and is analyzed on a
minute-by-minute basis to determine if better traffic flow can be achieved by changing
the signal timing. If required, the signal timing is either automatically changed by the




ATSAC computers or manually changed by the operator using communication lines that
connect each traffic signal to the ATSAC Operations Center.

The ATSAC system also provides the capability to continually measure traffic volumes
and congestion levels for analysis of trends and other transportation planning purposes.
Developed in 1995, the Adaptive Traffic Control System (“ATCS”) is the latest
enhancement to ATSAC and uses a personal computer-based traffic signal control
software program that provides fully adaptive traffic signal control based on real-time
traffic conditions. The ATCS will automatically adjust traffic signal timing in response to
current traffic demands.

There are a total of 4,385 traffic intersections citywide divided by LADOT into 62
separate geographic areas or subsystems. Of this total, 3,268 (or 75%) intersections
have already been added to the ATSAC system for synchronization. Of the 3,268
already synchronized intersections, 2,012 intersections have been retrofitted with the
ATCS enhancement.

On November 7, 2006, California voters approved, as Proposition 1B, the Highway
Safety, Traffic Reduction, Air Quality, and Port Security Bond Act of 2006, which
included a $250 million program, called the Traffic Light Synchronization Program
(“Prop 1B”), to fund traffic light synchronization projects and other technology-based
improvements to improve safety, operations and capacity of local streets and roads.
Traffic lights that are not synchronized result in excessive delay and engine idle time at
red lights. This results in reduced fuel efficiency, increased automotive emissions, and
reduced worker productivity because of longer commuting times. Improvements are
made by managing the flow of intersecting traffic and ensuring that traffic arrives more
often at the intersection when the signal is green instead of red.

Of the $250 million Prop 1B funds, $150 million was allocated to the City of Los Angeles
for upgrading and installing traffic signal synchronization within its entire jurisdiction,
allowing the City to accelerate the citywide completion of the ATSAC traffic control
system. The $150 million Prop 1B funds covers only construction costs, with the City
and Los Angeles County Metropolitan Transportation Authority (“MTA”) responsible for
over $31 million (or 17%) of the total project budget.*

The Prop 1B funds will allow the City to install the ATSAC system on the remaining
1,117 unsynchronized intersections, as well as retrofit 1,256 already synchronized
intersections that have yet to be upgraded with the ATCS enhancement. To meet the
Mayor’s implementation goal for the Prop 1B program, the installation of ATSAC on
unsynchronized intersections must be completed by May 2011, and the retrofitting of
existing synchronized intersections must be completed by June 2012.

! The City is responsible for approximately $7.2 million of the total project cost.




SUMMARY OF AUDIT RESULTS

LADOT has a long history in developing proprietary traffic control software and in
managing the implementation and operations of the ATSAC system. The audit found
the processes and procedures involved with planning, designing, implementing and
monitoring the system are adequate and generally consistent with industry practices.
Related processes and procedures — such as construction inspection and contract
administration — employed by the Department of Public Works (“DPW”) were also found
to be sufficient.

While LADOT'’s plan to synchronize 1,117 intersections and retrofit 1,256 intersections
by June 2012 is an accelerated and ambitions plan, the audit found that there are
sufficient resources and processes involved in the design, construction and operation of
the traffic light synchronization program to effect its timely implementation. However,
external factors may impede the schedule. In fact, due to the current State budgetary
crisis, funding for all bond-funded construction projects, including LADOT’s Prop 1B-
funded synchronization projects, have been suspended indefinitely. Although the length
of the funding suspension is unknown at this time, the implementation schedule is likely
to be extended. Furthermore, if the suspension remains for an extended period of time,
there could be significant impact on the Department’s staff and costs.

While the audit found that LADOT’s signal control project is an established program, is
staffed by experienced personnel with the appropriate expertise and utilizes adequate
practices and procedures in the design, construction and management of synchronized
traffic signals, we have noted some areas that LADOT should consider to improve the
effectiveness of the program. Key results and findings include the following:

e Synchronization alone is unlikely to solve the most congested intersections
and improvements may not be felt by the average individual driver on a
consistent and daily basis.

Traffic light synchronization alone will not solve the most congested intersections
and corridors in the City, because signal timing and coordination is only one factor in
traffic congestion. Our review of prior before-and-after studies conducted internally
supports LADOT assertions that ATSAC projects provided congestion relief by
improving travel times by an average of 12.1% and travel speeds by an average of
12.3%, and by reducing delay time by an average of 32.2%. Furthermore, the ATCS
retrofit was found to reduce the volume to capacity ratio by at least 3%.

To illustrate the impact on an average driver, consider the before-and-after study of
the two-mile 4" Street route of the Boyle Heights ATSAC project, which found a
15.6% reduction in travel time. That is, during peak AM hours, it took 5.7 minutes for
travel time before synchronization, but after ATSAC implementation, it took 4.9
minutes. As for speed, the vehicle speed averaged 21.1 MPH before and increased
to 24.4 MPH (an increase of 13.5%), and delays went from 74.4 seconds to 44.7
seconds (66.5% reduction). Lastly, the average number of stops decreased from




Washington, D.C. However, the Los Angeles region’s vehicle miles traveled per capita
is more comparable to the smaller, less dense regions.

RAND also points to the existing land-use patterns in the Los Angeles area as another
significant reason why area residents are found to drive more given the region’s
population density. The Los Angeles area is characterized by multiple high-density
clusters — such as Century City, Long Beach, Glendale, and Pasadena — rather than a
single dominant downtown area, such as those New York City or Chicago. While this
“polycentric” land-use pattern can relieve traffic congestion by lessening the
concentration of traffic in certain areas, such land use in Los Angeles actually worsens
traffic congestion, because it is more difficult to develop a well-connected, high-speed
transit network and more likely that residents will need to visit multiple locations to
accomplish multiple errands, making transit less convenient than driving.

Both the RAND and TTI reports point to the large amount of freight moving in many
directions within the Los Angeles area over the course of several peak periods of two or
three hours each as a another major factor in increased congestion in Los Angeles.
The Los Angeles region is home to the ports of Los Angeles and Long Beach, which
cumulatively handle about 43% of the container shipments entering the U.S. and this
volume is expected to grow considerably in the next few decades, according to the
Southern California Association of Governments. The third major factor cited in the
RAND report for Los Angeles congestion is the abundant availability of inexpensive
parking, which makes driving more convenient and less costly. Parking is often
encouraged by zoning provisions established by local jurisdictions in Los Angeles
requiring a minimum number of parking spaces for construction. In contrast, San
Francisco and many other areas limit parking spaces in new development to reduce
private vehicle usage.

Reducing congestion means either increasing the supply of road space or reducing the
demand for peak-hour automotive travel. However, additional roadway construction in
the Los Angeles area is very limited. Both state and federal funding continue to lag in
meeting transportation needs. Still, even if more funding were available for roadway
expansion, the road network in Los Angeles is already by far the most extensive in the
nation, and there is very little space to add more road capacity in the areas where
congestion is most intense. In addition, further limiting new roads or roadway
expansion is local community opposition, which point to the social, health, or
environmental impact of such construction activities to certain local neighborhoods.

Given this context, managing the demand for roadways during peak hours offers the
greatest and most realistic prospects for reducing congestion in Los Angeles. The
RAND report provided ten primary recommendations to relieve congestion in Los
Angeles, one of which is to encourage policy makers and jurisdictions to prioritize and
fund investments to improve traffic signal control, coordinate signal timing among
jurisdictions, and ensure that new signal technology can give priority to bus rapid transit.




TRAFFIC LIGHT SYNCHRONIZATION

The timing and control (or synchronization) of traffic signals are a major operational
treatment for congestion, allowing for improved management of traffic flow on the
arterial system. Traffic signal timing refers to the duration and sequencing of lights at
an intersection to control the flow of traffic moving in different directions through that
intersection. Signal timing can be a significant source of delay in a major street system.
The term synchronization describes the coordinated timing of multiple signals to achieve
more efficient traffic flow through a series of intersections. Improvements are made by
managing the flow of intersecting traffic and ensuring that traffic arrives more often at
the intersection when the signal is green instead of red.

Traffic lights that are not synchronized result in excessive engine idle time at red lights.
This can result in reduced fuel efficiency, increased automotive emissions, and reduced
worker productivity because of longer commuting times. Although it is not possible for a
vehicle to receive a green light at every intersection along the corridor, traffic light
synchronization coordinates signals according to recorded congestion levels. Through
timing and synchronization, signals can be programmed to reduce traffic delays over an
entire network or to allow priority throughput along specific routes or at specific
bottleneck points.

There are various control systems for traffic lights, but synchronization technology is
becoming more sophisticated. The simplest controls use a timer where each signal
lasts for a certain amount of time, regardless of traffic. The signal timing is based on a
predetermined, fixed schedule that is often derived from historic traffic patterns. Signals
with predetermined timing schedules can also be synchronized to allow for more
efficient traffic flow at peak periods. However, pre-timed signals cannot recognize or
adapt to unexpected traffic fluctuations. Any adjustments to signal timing must be
performed manually in the field.

More sophisticated controls use underground electronic sensor loops that detect waiting
traffic, with timers used as a backup. Other detection devices include infrared sensors,
Doppler or radar sensors, and video sensors (closed-circuit television or “CCTV”
cameras and other visual monitoring systems). In these adaptive control systems,
traffic information from these sensors and detectors are relayed back to a central control
center, allowing agencies to change signal timing and coordination to deal with
changing traffic patterns on a real-time basis. Sensors can be used to monitor traffic
patterns across a jurisdiction. While these sophisticated systems are more costly, they
can more finely control traffic levels. Traffic synchronization often relieves the need for
other more expensive measures, such as new road expansion and other related
construction.

While a traffic control system is less costly when compared to more intensive
construction work such as new road construction, installing such a system nonetheless
comes with a high price tag. The RAND report cited a report that found that new signal
installations can range from $75,000 to $175,000 depending on the sophistication of the
technology. Adaptive signal systems, like the one employed by the City of Los Angeles
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is typically two to three times more expensive than pre-timed signal systems, because
of the added expense for detectors and controllers. For example, for the most recent
City of Los Angeles traffic signal system installation project, the City awarded the
construction contractor $8,237,000 to install synchronized signals at 70 intersections,
equaling a cost of nearly $118,000 per intersection. This price tag does not include the
costs of system design.

Improving signal timing and synchronization can achieve significant short-term
reductions in congestion. A 2004 study conducted by the Oak Ridge National
Laboratory found that poor traffic-signal timing accounts for about 10% of the traffic
delays on major U.S. roadways. For example, the RAND report noted that the
implementation of a communication network allowing centralized control of traffic
signals in Syracuse, New York, resulted in travel-time savings of 34%. Another study
by the Federal Highway Administration showed that advanced signal systems can
reduce travel time by 8% to 15% and increase travel speed by 14% to 22%. While
traffic signal timing and control’s short-term benefits or improvements to congestion are
significant, the long-term congestion relief benefits of this strategy are likely to diminish
as a result of the phenomenon of triple convergence: (1) drivers who formerly used
alternative routes during peak hours switch to the improved corridor (spatial
convergence); (2) drivers who formerly traveled just before or after the peak hours start
traveling during those hours (time convergence); and (3) some commuters who use to
take public transportation during peak hours now switch to driving, since it has become
faster (modal convergence). However, there have been few studies evaluating the long-
term effectiveness of signal timing and synchronization.

However, even though long-term congestion relief may be limited, the overall benefits of
implementing or improving signal timing and coordination outweigh the costs. Besides
the short-term reductions in congestion, other benefits of traffic signal control include
enhanced ability for incident and corridor management, potential emissions reduction by
reducing vehicle idling, improved safety by ensuring orderly movement of traffic, and
greater mobility through the expanded capacity of the arterial network, particularly if the
traffic control system provides for signal priority for high-capacity vehicles, such as rapid
transit buses.

TRAFFIC LIGHT SYNCHRONIZATION PROGRAM (PROPOSITION 1B) FUNDS

On November 7, 2006, California voters approved, as Proposition 1B, the Highway
Safety, Traffic Reduction, Air Quality, and Port Security Bond Act of 2006, which
included a $250 million program to fund traffic light synchronization projects and other
technology-based improvements to improve safety, operations and the effective
capacity of local streets and roads. The Traffic Light Synchronization Program (“Prop
1B”) is funded from funds deposited in the Highway Safety, Rehabilitation, and
Preservation Account. The funds are available, upon appropriation by the Legislature,
to the Department of Transportation, as allocated by the California Transportation
Commission (“Commission”).




Traffic congestion is a major issue for Los Angeles residents and relieving congestion
has been a priority for the Mayor's Office of the City of Los Angeles (“City” or “Los
Angeles. In 2007, the Commission directed $150 million in Prop 1B funds to the City for
upgrading and installing traffic signal synchronization within its entire jurisdiction,
allowing the City to accelerate the completion of the citywide traffic control system by
synchronizing another 1,000 intersections and upgrading another 1,000 already
synchronized intersections. The Prop 1B funds will cover only construction costs, with
the City and Los Angeles County Metropolitan Transportation Authority responsible for
over $31 million (or 17%) of the total project budget.?

LADOT's AUTOMATED TRAFEIC SURVEILLANCE AND CONTROL (ATSAC) SYSTEM

ATSAC System Overview

The City’s Department of Transportation (“LADOT”) utilizes a relatively sophisticated
traffic control system, called the Automated Traffic Surveillance and Control (“ATSAC”)
System, which uses computer traffic models to inform traffic signal timing. The ATSAC
system uses special detectors imbedded in the streets and remote-controlled video
cameras mounted at key intersections to measure traffic flow and volume, vehicle
speeds and delays or congestion. Computers at the ATSAC Operations Center, located
four floors below the street in the downtown City Hall, alter the timing of stoplights to
reflect changes in traffic conditions. This information is received on a second-by-
second (real-time) basis and is analyzed on a minute-by-minute basis to determine if
better traffic flow can be achieved by changing the signal timing. If required, the signal
timing is either automatically changed by the ATSAC computers or manually changed
by the operator using communication lines that connect each traffic signal with the
ATSAC Operations Center.

To supplement the information from electronic detectors, CCTV surveillance equipment
has been and continues to be installed at critical locations throughout the City. CCTV
monitors enable traffic engineers to spot accidents or disabled vehicles, and
immediately dispatch emergency and repair equipment. The LADOT has installed
CCTV cameras at 270 locations and new sites are being added. The major benefit of
the ATSAC System is the ability to effectively manage dynamic traffic flow. The current
ATSAC system is based on the successful performance of the Coliseum Area ATSAC
System during the 1984 Olympic Games. Over the past 25 years, the ATSAC software
has been developed, fine-tuned and upgraded completely in-house by the LADOT.

Adaptive Traffic Control System (ATCS) — ATSAC Upgrade

ATSAC also provides the capability to continually measure traffic volumes and
congestion levels for analysis of trends and other transportation planning purposes.
Developed in 1995, the Adaptive Traffic Control System (“ATCS”) is the latest
enhancement to ATSAC and uses a personal computer-based traffic signal control
software program which provides fully adaptive traffic signal control based on real-time

% The City is responsible for approximately $7.2 million of the total project cost.
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traffic conditions. The ATCS will automatically adjust traffic signal timing in response to
current traffic demands. Since 1995, 2,012 of the 3,268 synchronized intersections in
the City have been retrofitted with the ATCS enhancement. The Prop 1B funds will
allow the LADOT to not only connect all of the City’s intersection on the ATSAC system,
but to also provide ATCS upgrades for all intersections.

OTHER STRATEGIES TO MAXIMIZE THE EFFICIENCY OF THE CITY'S TRANSPORTATION SYSTEM

Signal synchronization is not the only strategy used by LADOT to maximize the City’s
transportation system. The effort is made in conjunction with various other strategies,
including incident-management programs, left-turn signals, prioritizing signals for bus
rapid transit systems, and bicycle and pedestrian improvements. LADOT is also
involved in other projects to improve signal timing and control at existing intersections
and arterials. For example, the Priority Arterial Program (or Fast Corridors Program)
started in FY 2005-06 examines the most effective ways to optimize travel times and
reduce congestion along major corridors (as defined by the Transportation Element of
the City’'s General Plan as Major Highways Class | and Il) in Los Angeles. Many of
these major arterials have intersections linked to the Transit Priority System. Some are
already linked to ATSAC, but have not been upgraded with the ATSC, while other
intersections along these corridors do not have full ATSAC capabilities. This program
involves a comprehensive analysis of each corridor which includes before-and-after
studies, followed by signal timing improvements, consistent parking restrictions,
equipment modifications, and possible lane re-striping for preferential traffic flow.

LADOT has identified and improved 15 major thoroughfares, with average travel times
decreasing by as much as 31% and 39% on these roads during AM peak and PM peak
hours, respectively. Traffic speed also improved by as much as 33% and 31% during
AM peak and PM peak hours, respectively. On average, before-and-after studies
indicate 15% and 14% decreases in travel times during AM and PM peak hours,
respectively, and 18% and 13% increases in traffic speed during AM and PM peak
hours. Ten corridors are to be analyzed and improved through this program during this
fiscal year and in the next several years. Many of these priority arterials extend into the
ATSAC implementation areas or subsystems.

LADOT also recently initiated a program called Operation Bottleneck Relief to identify
the most heavily congested intersections in the City. Operation Bottleneck Relief is
primarily designed to relieve congestion by making improvements in traffic signal timing
where possible, and considers recommendations for additional improvements, such as
street widening, restriping for additional lanes, and restricting curb-side parking during
peak hours. The City identified 98 intersections for initial evaluation. LADOT found that
36% of these intersections demonstrated successful congestion relief due to signal
timing improvements, resulting in an average delay reduction of 32%, while another
14% required additional operational or capital improvements. Furthermore, the
Operation Bottleneck Relief evaluation found that eight bottlenecks were significantly
impacted by overflow from adjacent freeway ramps. At these ramps, on-ramp metering




plans were too restrictive, slowing down the speed at which vehicles could enter the
freeways. As a result, Caltrans is currently working to coordinate ramp metering with
arterial traffic-signal timing to help mitigate this problem.

SCcoPE, OBJECTIVES AND METHODOLOGY

Our primary objective was to evaluate whether the Los Angeles Department of
Transportation has efficient and effective processes for traffic light synchronization, to
ensure the goal of adding more synchronized signals by 2012 will be met, and traffic
congestion will be reduced. The specific objectives included the following:

e An assessment of LADOT’s plans to meet the goals for traffic signal
synchronization;

e An evaluation of how LADOT identifies traffic signals that should be synchronized
to relieve traffic congestion;

e An assessment of whether the established goals for synchronization are
appropriate, reasonable and will result in tangible traffic relief;

e A determination of how LADOT tracks and accounts for changes in traffic
patterns that could impact planned signal synchronization; and

e An assessment of whether LADOT’s process for identifying the need and
monitoring of synchronized signals is efficient and effective and how it compares
to other large urban areas.

The audit was performed in accordance with Generally Accepted Government Auditing
Standards. Our audit scope focused on the LADOT'’s existing resources, processes and
procedures involved in planning, designing, constructing and operating its traffic light
synchronization program. We interviewed management and staff from the LADOT,
Department of Public Works Bureau of Engineering and Bureau of Street Lighting, and
Board of Public Works involved in traffic light synchronization, as well as other City
stakeholders, including management and staff from the Mayor’s Office/Deputy Mayor for
Transportation, Office of the City Administrative Officer, Department of Neighborhood
Empowerment, and certain City Council Offices. We also sampled and reviewed
synchronization design plans, policy and procedural documentation, progress reports,
before-and-after studies, contractor bids, construction contracts, change order
documentation, and other relevant documentation. A comparative analysis of three
comparable jurisdictions and their traffic control systems and operations was also
conducted. Fieldwork was conducted between September and December 2008.




SECTION I: TRAFFIC SIGNAL SYNCHRONIZATION PLANS

The audit found that there are sufficient resources, experienced personnel, and
generally effective processes and procedures involved in the design, construction and
operation of traffic light synchronization to ensure that the plan to implement Prop 1B
funds is executed on time. However, external, unforeseen factors may impede the
schedule. Synchronization results in significant short-term benefits, but it alone will not
solve highly congested intersections and corridors.  Furthermore, measurable
improvements resulting from synchronization may not be felt by the average individual
driver on a consistent and daily basis.

LADOT’s PROP 1B IMPLEMENTATION PLAN

Project Prioritization and Timeline

LADOT synchronizes the City’s intersections on a network (area/subsystem)
basis rather than a corridor basis, which maximizes efficiency across a larger
area, rather than synchronization across only a particular corridor.

LADOT synchronizes systems No. of

on a network Intersections
(area/subsystem) basis rather Current Situation

than ~a corridor  basis. Intersections on ATSAC Only 1,256
Synchronization on a network  ["persections on ATSAC/ATCS 2,012
ba_SI_S provides  maximum Intersections Not Online 1,117
efficiency across a larger Total Intersections (43 areas online) 4,385

area, rather than

synchronization across only a Plan for Prop 1B, MTA and City Funds

particular corridor. Network

synchronization is particularly Install ATSAC/ATCS (13 areas, 19 Projects) 1,117
effective in areas where the Upgrade with ATCS .(8 areas, 9 projects) 1,256
cross street volumes are Total Intersections to be Worked On 2,373
almost as high or higher than Table 1.

the primary street, which is Existing and Planned Intersections on ATSAC

often the case in the City of Los Angeles. If only the primary street was synchronized, it
would cause the performance of the cross street to degrade. When the entire network
is synchronized, both streets can be optimized.

Hence, ATSAC is implemented in phases or distinct subsystems divided by geographic
area. Each area or subsystem has a separate design package (both signal design and
communication network), specifications and construction period, and includes all the
intersections within its geographic boundaries. As shown in Table 1, there are 4,385
traffic intersections citywide. Of this total, 3,268 (or 75%) intersections contained in 43
separate geographic ATSAC areas designated by LADOT have already been added to
the ATSAC system for synchronization.




Of the 3,268 synchronized intersections, 2,012 intersections have been retrofitted with
the Adaptive Traffic Control System upgrade, leaving 1,256 synchronized intersections
that have yet to be upgraded. Lastly, there are 1,117 intersections that are not on the
ATSAC system and are, therefore, not synchronized at all.

LADOT will synchronize and upgrade the City’s remaining intersections utilizing a
prioritization schedule that is based on several factors, including prior funding
approval, level of delay savings, and operational requirements. We found this
process reasonable and aligned with industry practices.

LADOT prioritized the implementation of ATSAC based on several factors, including
funding, largest impact, and operational/construction factors. The ATSAC
implementation schedule is based on the methodology of ranking the projected peak
hour delay savings, a calculation of delay reduction multiplied by total peak hour vehicle
miles traveled, unless prior funding and/or operational requirements exist. In other
words, project areas with higher delay savings would be implemented first, unless prior
funding or operational needs prioritize certain areas over others. Utilizing delay savings
and other critical factors is consistent with the Prop 1B traffic synchronization program
methodology and industry standard practice.

Peak Hour Projected Projected
Delay Design Design
Project Savings Start Date Complete Date
ATSAC
ATSAC - Reseda (previously approved) 414.8 Nov-07 Oct-08
ATSAC - Reseda Phase 2 (previously approved) See above Jul-08 Apr-09
ATSAC - San Pedro (previously approved) 100.3 Jun-08 Jan-09
ATSAC - Canoga Park (previously approved) 406.8 Mar-09 Oct-09
ATSAC - Canoga Park Phase 2 (previously approved) See above Jul-09 Feb-10
ATSAC - Wilmington 180.7 Dec-08 Jul-09
ATSAC - Harbor - Gateway 2 241.5 Dec-08 Nov-09
ATSAC - Coliseum/Florence Phase 1 98.7 Jun-09 Dec-09
ATSAC - Coliseum/Florence Phase 2 161.6 Oct-09 Feb-10
ATSAC - Pacific Palisades/Canyons 146.4 Dec-08 Jun-09
ATSAC - Platt Ranch 124.3 Jun-08 Dec-08
ATSAC - Foothill 108.4 Dec-09 Jun-10
ATCS RETROFIT

ATCS - Santa Monica Freeway Corridor Phase 1 97.1 Dec-10 Oct-10
ATCS - Santa Monica Freeway Corridor Phase 2 97.1 Aug-09 May-10
ATCS - Westwood/West Los Angeles 94.2 Oct-09 Mar-10
ATCS - Wilshire East 93.2 Nov-09 Jun-10
ATCS - Echo Park/Silver Lake 92.1 Dec-09 Sep-10
ATCS - West Adams 65.9 Jul-10 Jan-11
ATCS - Central Business District 32.7 Jan-10 Oct-10
ATCS - Central City East 31.0 Jul-10 Jan-11
ATCS - Los Angeles N/A TBD TBD

Table 2.
Projected Design Start and Completion Dates
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Historically, some specialized funding sources dictate which ATSAC area or
subsystems are conducted first. For example, when the California Department of
Transportation provided funding for the synchronization of corridors along major
freeways, LADOT applied for and received State Traffic Congestion Relief Program
(“TRCP”) funds to implement ATSAC on Los Angeles corridors along major freeways
that run through the City. Although these ATSAC areas may not have resulted in as
high of an impact (in terms of total delay savings) than other subsystems, they were
synchronized first because of the availability of funding. For the Prop 1B funds, there
are five projects that were previously funded by the MTA Call-for-Projects funding
stream; these projects will be given priority.

Operationally, all ATSAC areas must be linked to the downtown ATSAC Operations
Center. LADOT has sought to connect the various areas to the ATSAC system starting
from the downtown center region and then moving outwardly to further areas, unless
special funding dictates the implementation order, or another operational reason (i.e.,
connectivity) warrants constructing an outside subsystem over an inside area. In the
Prop 1B plan, for example, LADOT plans to construct the San Pedro ATSAC project
first, because the City has a fiber optic cable that runs from downtown Los Angeles to
the San Pedro city hall, which will be used to connect the signals in the San Pedro and
Wilmington areas to the ATSAC system. Since the point of interconnection (the end of
the fiber) is in San Pedro and not Wilmington, LADOT will install ATSAC in San Pedro
first, and then extend the fiber to Wilmington (through the ATSAC conduit system) so
that the Wilmington system can be connected to it. LADOT cannot build Wilmington
without San Pedro, even though the delay savings in Wilmington is slightly higher than
San Pedro. Ultimately, these will be completed within 6 months of each other. Also, the
actual start and end dates of design and construction are based on project size and the
speed at which they can be designed; hence, the completion of many of these projects
will overlap.

As mentioned previously, areas that have never been synchronized will receive the
implementation of the core ATSAC system as well as the ATCS upgrade/retrofit, while
already ATSAC-synchronized areas will receive only the ATCS upgrade. Since areas
that will receive ATSAC/ATCS have never been synchronized, they will have the higher
peak hour delay savings than those only receiving the ATCS upgrade.

Hence, the areas that have not yet been synchronized are generally prioritized before
already synchronized areas that only require the ATCS upgrade. For example, the area
project with the highest ATSAC delay savings is the Reseda Area Projects Phases | and
II, which have a combined peak hour delay savings calculation of 414.8. The Reseda
Projects are first in line according to the Prop 1B implementation schedule. Table 3
below shows the Prop 1B-funded ATSAC and ATCS projects and their peak hour delay
savings calculations, as well as their projected construction start and completion dates.
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Peak Hour Projected Projected
Delay Construction | Construction
Project Savings Start Date Complete Date
ATSAC
ATSAC — Reseda (previously approved) 414.8 Jan-09 Jan-10
ATSAC - Reseda Phase 2 (previously approved) See above Jul-09 Jul-10
ATSAC - San Pedro (previously approved) 100.3 Apr-09 Apr-10
ATSAC - Canoga Park (previously approved) 406.8 Jan-10 Jan-11
ATSAC - Canoga Park Phase 2 (previously approved) See above May-10 May-11
ATSAC - Wilmington 180.7 Oct-09 Oct-10
ATSAC - Harbor - Gateway 2 241.5 Feb-10 Feb-11
ATSAC - Coliseum/Florence 98.7 Mar-10 Mar-11
ATSAC - Coliseum/Florence Phase 2 161.6 May-10 May-11
ATSAC - Pacific Palisades/Canyons 146.4 Sep-09 May-10
ATSAC - Platt Ranch 124.3 Mar-09 Nov-09
ATSAC — Foothill 108.4 Sep-10 May-11
ATCS RETROFIT

ATCS - Santa Monica Freeway Corridor Phase 1 97.1 Jan-11 Nov-11
ATCS - Santa Monica Freeway Corridor Phase 2 97.1 Aug-10 Jun-11
ATCS - Westwood/West Los Angeles 94.2 Jun-10 Feb-11
ATCS - Wilshire East 93.2 Sep-10 Jun-11
ATCS - Echo Park/Silver Lake 92.1 Dec-10 Oct-11
ATCS - West Adams 65.9 Apr-11 Jan-12
ATCS - Central Business District 32.7 Jan-11 Nov-11
ATCS - Central City East 31.0 Apr-11 Jan-12
ATCS - Los Angeles N/A TBD TBD

Table 3.
Projected Construction Start and Completion Dates

LADOT synchronizes systems on a network (area/subsystem) basis rather than a
corridor basis, and prioritizes the implementation of these areas based on several key
factors, including prior project/funding approval, operational reasons, project time and
staffing requirements, and the ranking of peak hour delay savings, which is a
methodology that is consistent with the primary funding stream and with industry
standard practice. There are no risks associated with how LADOT identifies and
prioritizes traffic signals to be synchronized. The process and procedures employed
appear to be reasonable and effectively accommodate the various factors that would
impact this multi-step implementation schedule.

While the implementation timeline for Prop 1B funds is aggressive, our
assessment indicated that the design work is currently on track. However,
because of the State’s current budget crisis, actual ATSAC construction will likely
be impacted.

The Mayor's Office established that new ATSAC/ATCS implementation is to be
completed by May 2011, while the ATCS upgrade is to be completed by June 2012.
This represents an accelerated schedule. For the past 25 years, LADOT has been
implementing synchronization projects only when funding is available, such as the MTA

11



Call-for-Projects or special State funding. The Department is now trying to synchronize
nearly one-quarter and retrofit nearly three-quarters of the City’s intersections within a
three-year period.

We reviewed a sample of design plans and planning processes to ensure effectiveness
and verify completion reports. Internal design policies and procedures were found to be
consistent with typical industry practices. As shown below in Table 4, design plans and
progress reports showed that, as of early December 2008, all four projects currently in
design were ahead of schedule. The timely completion of ATSAC design plans and
specifications are crucial, since construction cannot begin without them. If design plans
are completed earlier than scheduled, the time savings can mean that other design
plans can begin sooner, as well as the contracting process and even construction of
certain projects.

Most recently, the Reseda Phase 1 project design plan (the first project under the Prop
1B funding) was completed on September 29, 2008; advertised for bidding on October
10, and received a total of six bids on November 5. A contract award was issued to the
lowest bidder on December 8. After an initial delay, the State recently notified LADOT
that Prop 1B funding for the Reseda Phase 1 project will be issued. The Board of
Public Works will soon issue a Notice to Proceed to the contractor and construction
work will likely begin in March 2009. However, the State funding suspension has
affected the San Pedro and Platt Ranch projects from moving forward. Design plans for
these two projects are completed, but will not progress to the bidding process. LADOT
plans to continue with the design work of the remaining Prop 1B projects; however, the
construction and overall completion schedule are likely to be impacted.

Design Design Design Completion | Progress
Start Completion | Completion Status Status
Project Name (Actual) (Scheduled) (Actual) (12/4/08) (12/4/08)
Reseda ATSAC Phase 1 11/14/07 10/1/08 9/24/08 100% 2% ahead
Reseda ATSAC Phase 2 6/11/08 3/1/09 78% 7% ahead
San Pedro ATSAC 3/27/08 1/1/09 93% 3% ahead
Harbor Gateway ATSAC Phase 2 8/25/08 11/1/09 55% 27% ahead
Platt Ranch ATSAC 6/1/08 12/15/09 96% 1% ahead
Table 4.

TLSP Projects — Design Progress
December 4, 2008

Benefits of Synchronization

Synchronization will not solve highly congested intersections and corridors.
Measurable improvements resulting from ATSAC synchronization may not be felt
by the average individual driver on a consistent and daily basis. However, when
all drivers are considered, the impact of synchronization can be significant.

LADOT reported that ATSAC projects provided congestion relief by improving travel
times by an average of 12.1% and travel speeds by 12.3%, and by reducing delay time
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by 32.2%. LADOT estimated that with this level of congestion relief, air emissions are
reduced by 10%. LADOT estimates that ATSAC synchronization provides for a 32 to 1
benefit/cost ratio relative to travel time, fuel use and air emission savings. Furthermore,
the ATCS retrofit is estimated to provide for a minimum of 3% of added capacity, as
compared to the ATSAC system alone. These improvements are consistent with results
of other traffic synchronization efforts.

A sampling of ATSAC before-and-after studies confirms that the reported improvements
are reliably reflective of documented change. While some corridors during one of the
sample runs did not show any improvement or only showed improvement during certain
times of the day, other corridors exhibited over 100% improvement. These
improvements, expressed in percentage change, may not effectively illustrate the
impact traffic light synchronization has on the experience of the individual driver. For
example, for the Boyle Heights ATSAC system, a before-and-after study was conducted
along the two-mile 4™ Street route. During peak AM hours, it took 5.7 minutes for travel
time before synchronization, but after ATSAC implementation, it took 4.9 minutes (a
15.6% reduction in travel time). As for speed, the vehicle speed averaged 21.1 MPH
before and increased to 24.4 MPH (an increase of 13.5%) after synchronization. Delay
seconds went from 74.4 seconds to 44.7 seconds (66.5% reduction). Lastly, the
average number of stops went from 4.7 stops to 3.1 stops (49.3% reduction).

The average individual driver traveling along 4" Street may not consistently feel the
improvement of taking 46 seconds less traveling the two-mile corridor than before, or of
having been delayed 30 seconds less than before. However, when considering all the
drivers cumulatively traveling along 4™ Street during these peak hours, the documented
improvements in travel time, speed, delay time and number of stops are significant.
Furthermore, the average driver, in his/her daily commute, travels on multiple streets.
With all the City’s intersections synchronized, improvements for drivers are likely to be
significant. In addition, with the cumulative reduction in vehicle idle time, the resulting
emission reductions are also significant.

Finding No. 1: There is not a formalized plan and schedule for before-and-
after studies to evaluate the performance of the Prop 1B-
funded traffic signal synchronization projects.

Since it was first implemented, the ATSAC system has shown historical and consistent
measurable improvement. However, it is important to continue to evaluate and illustrate
to the public the changes and improvements made to these thoroughfares, as well as to
help determine whether other modifications are needed. Furthermore, the Prop 1B
funding requires recipients to show traffic improvements for each Prop 1B project after
all State funding has been expended. The Prop 1B funding requires a final delivery
report within 6 months of project close-out that compares the completed project’s
performance outcomes to those stated in the project baseline agreement. One method
to illustrate the system performance is through before-and-after studies. In the past,
projects funded by MTA Call-for-Projects required such studies as a requirement of the
funding source. After years of funding ATSAC projects and requiring before-and-after
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information, MTA dropped the requirement several years ago, because the ATSAC
system has historically and consistently shown significant traffic improvement.

We found that there is not a formalized schedule or implementation plan to conduct
before-and-after studies of the Prop 1B projects. LADOT has been conducting before-
and-after studies on identified high priority arterials through the Priority Arterial Program,
which was started in FY 2005-06 to examine the most effective ways to optimize travel
times and reduce congestion along major corridors. Many of these major arterials have
intersections linked to the Transit Priority System. Some are already linked to ATSAC,
but have not been upgraded with the ATSC, while other intersections along these
corridors are not linked to the ATSAC system. Many of these arterials extend into the
Prop 1B-funded areas to be synchronized.

Since these arterials are the most traveled corridors within the City, we agree with
LADOT that they are the most appropriate to evaluate pre- and post-implementation of
ATSAC and/or ATCS. LADOT management asserted that studies on these identified
priority arterials, since they extend into Prop-1B areas, should reflect the performance of
the Prop 1B projects. However, if certain Prop 1B areas do not contain major arterials
(mostly Class | highways) identified under the Priority Arterial Program, the Department
indicated that it identify smaller arterials to conduct before-and-after studies. This is
important because each Prop 1B area should be adequately evaluated. Furthermore,
LADOT noted that if certain arterials were already studied under the Priority Arterial
Program but then were installed with ATSAC and/or ATCS, then the Department would
return to these arterials and measure the impact of synchronization on these corridors.

Although this performance evaluation plan of the Prop 1B-funded projects is reasonable
and adequate, the plan and schedule are not formalized. There is not a formalized
documentation that identifies the specific corridors for each Prop 1B project to be
tested, and the timeframe for which these studies are to be conducted. The studies can
be completed after the implementation of the project by turning off the synchronization,
but this method is not preferred. Tests to measure arterial performance prior to
ATSAC/ATCS should be conducted before the system is installed. Hence, it is
important to have a formalized and structured plan and schedule.

These studies are cost effective and not labor intensive — LADOT already possesses
the necessary equipment and, in the past, LADOT has utilized engineering student
interns to effectively collect the necessary data. We recommend that LADOT develop a
formal process and schedule for Prop 1B before-and-after studies with specific
benchmarks and timeframes in which the studies could be conducted, which corridors
should be documented and evaluated, and the roles and responsibilities outlined.
These studies should be consistent with the baseline agreement with the California
Transportation Commission in order to satisfy the Prop 1B final report requirements.
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Recommendation No. 1: LADOT should develop a formalized plan and schedule,
and ensure necessary resources for before-and-after
studies of the Prop 1B synchronization project.
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SECTION II: RESOURCE UTILIZATION

This section discusses the funding sources for the Prop 1B synchronization
implementation plan. While the City is only responsible for 11% of the total budget
(approximately $7.2 million), Prop 1B funds is covering 89% of the budget. The State
recently suspended all Prop 1B projects that have not gone into construction as a result
of the budget crisis. While Prop 1B funds are to be used for construction only, City and
MTA funds have been used to expand in-house staffing to implement the Prop 1B
projects. However, we found that the option of outsourcing was not sufficiently
evaluated for long-term cost effectiveness.

Funding for Citywide Synchronization

In 2007, the City of Los Angeles was earmarked for $150 million of Proposition 1B funds
to complete citywide installation of the ATSAC/ATCS system. With the Prop 1B funds,
the LADOT now possesses the required resources for the installation of the enhanced
ATSAC/ATCS system at the remaining 1,117 unsynchronized intersections, and for the
retrofitting of 1,256 existing ATSAC intersections with the ATCS upgrade. The Prop 1B
funds cover only the construction costs associated with system installation, while prior
MTA Call-for-Projects funds and the City of Los Angeles Proposition C Anti-Gridlock
Transit Improvement Fund will fund the design costs. As shown in Table 5, the overall
total cost for the design and construction of the 21 area projects is $181,509,880.

Design Costs $ Cost % of Cost Type % of Total
City of Los Angeles $4,850,119 24% 3%
MTA $14,998,995 76% 8%
Design Total $19,849,114 100% 11%
Construction Costs
City of Los Angeles $2,332,153 1% 1%
MTA $9,328,613 6% 5%
Prop 1B/TLSB $150,000,000 93% 83%
Construction Total $161,660,766 100% 89%

Total $181,509,880 100%

Table 5.
LADOT Synchronization Implementation Budget

Of this total, design costs consist of $19,849,114 (11% of total costs), paid for by the
City of Los Angeles Proposition C Anti-Gridlock Transit Improvement Fund ($4,850,119
or 24% of design costs) and by MTA ($14,998,995 or 76% of design costs).
Construction costs are estimated to be $161,660,766 (89% of total costs). Of this
amount, 93% will be funded by Proposition 1B ($150,000,000), 6% by MTA
($9,328,613), and 1% by the City Proposition C ($2,332,153). Overall, prior MTA Call-
for-Projects funds total $24,327,608 or 13% of the total project costs. The City is
responsible for $7,182,272 or 4% of the total project cost, a relatively small portion of
the total project cost for this large implementation plan.
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Historically, ATSAC projects have been funded through a variety of sources including:
Local Gas Tax; Developer Fees; Federal Highway Trust Funds (Federal-Aid Urban and
Surface Transportation Plan); State Proposition 111 Flexible Congestion Relief (FCR)
funds; State Traffic Systems Management (TSM) funds; State Traffic Congestion Relief
Program (TCRP) funds; State Transportation Improvement Program (STIP) funds; Local
and Regional Proposition “C” funds; Mobile Source Air Pollution Reduction Trust funds;
Regional Proposition “A” funds; and Petroleum Violation Escrow Account funds. The
greater percentage of these projects has been grant funded by MTA using Regional
Proposition “C” funding.

On December 17, 2008, the State suspended awards of all State-advertised bond-
funded construction contracts. State cash shortfalls have threatened the solvency of
the General Fund and the State’'s overall credit rating. Since transportation bond
projects are funded with General Obligation bonds, the condition of the General Fund
affects Caltrans’ ability to access cash to meet bond-funded project commitments.
Current market conditions and the lack of a balanced State budget have restricted the
State’s ability to sell the bonds. Caltrans advised all recipients, including the City of Los
Angeles, not to enter into any new construction, and that the State would not be able to
reimburse expenditures on bond-funded projects already underway.

The Reseda Phase 1 project, the first Prop 1B-funded project with completed design
plans, was initially suspended in December 2008, but was placed back on track after
the State decided in late January 2009 to fund 98 statewide bond-funded construction
projects with contracts awarded before December 17, 2008. The Reseda Phase 1
project was one of these projects, since the Board of Public Works had approved the
awarding of a contract to the lowest bidder for the project prior to December 17.
Construction on Reseda Phase 1 is expected to begin in March 2009. However, as a
result of the State’s funding suspension, the two other ATSAC projects with completed
design plans — San Pedro and Platt Ranch — are delayed indefinitely. As a result, the
contracting process has not begun for these two projects. This indefinite funding
suspension will likely impact the implementation schedule and final completion dates,
although the extent of the impact is unknown at this time.

Furthermore, since LADOT’s implementation plan involves full in-house staffing (with
the exception of the actual construction), the suspension is likely to affect how the City
utilizes the new staffing that was acquired for the ATSAC projects, as well as the
associated costs of additional staffing resources. LADOT management stated that the
design staff will continue drafting design plans for the remaining ATSAC projects.
However, staff hired for construction and contracts administration related responsibilities
will not be working on the ATSAC project in the immediate future. The extent of the
impact of the funding suspension on staffing utilization and costs is currently unknown,
but could be significant if the suspension remains for an extended period of time.

Increased Staffing Resources

In December 2007, LADOT outlined to the Mayor the requirements needed to expedite
the citywide completion of the ATSAC program by May 2011 and the ATCS upgrading
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by June 2012. The report underscored that the existing LADOT staff was unable to
design, construct, inspect and administer any additional ATSAC projects beyond those
that were currently funded. LADOT stated that additional staff resources would be
required to ensure that the remaining ATSAC projects be in construction by June 2010
and completed by the Mayor’s deadline goals. The report subsequently considered and
discussed three options for acquiring the additional staffing needed for ATSAC design,
inspection and administration.

The first two options outlined strictly additional in-house staffing resources needed to
advance all Prop 1B projects to construction by June 2010 and completion by July
2011. Option #1 called for 57 additional City staff members to be hired by April 1, 2008,
while Option #2 suggested 67 additional City employees to be hired by October 1, 2008.
Rather than hiring in-house staff, Option #3 would result in the hiring of outside
consultants to develop the design plans. In the report, given the time sensitivity of the
Prop 1B program, LADOT recommended that the City choose Option #1 because it
would have brought resources on at the earliest possible time. Option #3 was not
recommended, because LADOT stated that hiring consultants would require LADOT
staff to actively train the consultant staff on design applications before they would
become productive.

After a review of this report, the City opted with an in-house staffing scenario, and
granted LADOT and select bureaus from the Department of Public Works with a total of
49.0 new FTE positions for ATSAC related design, contracting and construction work.
Of the 49.0 FTEs, 11.0 FTEs were provided in FY 2007-08, and 38.0 FTEs were
provided in FY 2008-09. Preparations had begun earlier in May 2008, with the
promotion of existing staff to certain supervisorial positions, to ensure that the LADOT
and DPW bureaus had the organizational capacity to implement the projects according
to the City’s implementation schedule. Most of the hiring occurred in late 2008, before
receiving Prop 1B funds, but these funds can only be used for staff and other costs
associated with construction. LADOT received 29.0 new FTEs, while DPW was
allocated with 20.0 FTEs. The City Administrative Officer (*CAQ”) also granted
exemption to LADOT and DPW from the Managed Hiring Process for these new and
existing ATSAC related positions.

Finding No. 2: In determining staffing needs for the Prop 1B projects,
LADOT’s primary factor was to ensure that they be completed
by the Mayor’s established deadline. LADOT did not conduct
a comprehensive cost analysis to evaluate the option of
outsourcing some of the required work. The staffing level for
the design function appears to be relatively high and LADOT
could have outsourced a substantial part of ATSAC design.

Meeting the Mayor’s Office goal of completing all ATSAC/ATCS projects by June 2012
was the primary factor in the LADOT'’s staffing decisions. The LADOT report to the
Mayor argued that, while design outsourcing would have minimized the number of new
in-house staff required, it would have required substantial LADOT staff time to review

18



and approve all design plans prepared by consultants, as well as to commit significant
staff time to train the consultants. The Department stated that previous use of
consultants for ATSAC design resulted in limited success because of the steep learning
curve for the unique and sophisticated design of the ATSAC system. Furthermore,
LADOT stated that outsourcing of the design of so many intersections would require the
issuance of a Request for Proposal that may take up to 12 months to complete and,
therefore, would have significantly delayed the start of the work. The RFP would have
required LADOT to comply with the Los Angeles City Charter Section 1022 and
illustrate that the design work can be performed more economically or feasibly by
independent contractors than by City employees, a process which is often extensive.
For these reasons, the LADOT did not conduct a comparative cost analysis between in-
house staffing and outsourcing.

To determine how many additional staff it needed to complete the Prop 1B projects,
LADOT worked backwards from the deadline dates of May 2011 and June 2012, and
utilized historical data on staff and time requirements for past ATSAC projects.
Although this process of determining staffing needs is reasonable, historical utilization
may not be the most efficient staffing scenario and the Department did not sufficiently
evaluate the option of outsourcing some of the required work, particularly the system
design work.

For design work, LADOT promoted three staff members into hew management and
supervisory roles (Senior Transportation Engineer, Transportation Engineer, and
Transportation Engineering Associate Ill), loaned an Engineering Associate Il from
another division, and added five new Engineering Associate II's, one Senior Civil
Engineering Draft Technician, and 3 new Civil Engineering Draft Technicians with
existing design staff to create three design teams to complete the Prop 1B-funded
projects. To vamp up the Construction Administration Section to a staff of ten, LADOT
promoted a staff member into a Transportation Engineering I, loaned an Engineering
Associate Il from another division, and added new Engineering Associate II's. The
other major ATSAC-related function that received additional staffing is the ATSAC Field
Operations Division, which received nine Signal System Electricians and was loaned 1
Signal System Electrician, ensuring that the Division had a staff of eleven.

The Construction Administration Section monitors project construction to ensure
contractual compliance with plans, and provide controller configuration prior to field
installation by the contractor, requiring engineers to be consistently out in the field. The
staffing goal was to have one engineer per construction contract, which is reasonable
and consistent with industry standards. The Field Operations Division performs
scheduled systems maintenance on ATSAC intersection and troubleshoots data
communication hubs, related light rail systems, surveillance cameras, fiber optic trunk
lines and communications cable. Given the added number of intersections as a result
of Prop 1B funds, the number of personnel responsible for ongoing field maintenance
work is also reasonable and consistent with industry standards. Furthermore, these
functions are not often outsourced.
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LADOT management asserted that, once all ATSAC-related design and construction
are completed, new design and construction administration personnel would be
reassigned and re-tasked to ATSAC maintenance and operations, as well as to other
areas of need in the Department. In its report to the Mayor, LADOT indicated that most
of the requested staff would be required for the near-term operations and maintenance
of the expanded ATSAC program. LADOT has a lower staffing resource for signal
operation than industry benchmark. Currently, the ATSAC Center Operations Division’s
staffing ratio is 1 engineer to every 172 signals. The ATSAC operation staff level as a
whole is below standards recommended by the Institute of Transportation Engineers for
signal operations, which recommends that one traffic engineer is needed to operate and
maintain every 75-100 signals. The CAO also indicated that staff attrition elsewhere in
the LADOT and other City agencies would allow for the future accommodation of
currently new personnel. According to LADOT personnel staff, 78 employees either
retired, or left LADOT for another department or to another employer in FY 2006-07,
amounting to approximately 5% of the Department workforce.

Our review of recent sample design plans for the ATSAC implementation revealed that
there were opportunities to contract out design services to expedite the synchronization
process and to minimize overall project costs. Subject matter experts on the audit team
do not agree that ATSAC design is highly unique and sophisticated, requiring a steep
learning curve. The fieldwork and design of the communications and field equipment
could have been contracted out. This type of work is frequently contracted out by many
jurisdictions, and while each agency is unique, the technical details of the ATSAC
design are not beyond the capabilities of most consultants who perform this type of
work. Signal timing is also often contracted out by other jurisdictions. The City’s
ATSAC program is adaptive and presents other unique features such as light ralil
coordination and transit signal priority that are not commonplace for signal timing.
However, there are firms that have experience with these unique features.

In the industry, outsourcing is utilized more often by small to mid-size jurisdictions, while
larger jurisdictions tend to opt for in-house staffing entirely or in-house staffing in
combination with the outsourcing of some functions. In our comparative analysis, the
City of Las Vegas utilizes local consulting firms to assist in development updates of
timing plans, the Miami-Dade County outsources all design activities, and the City and
County of San Francisco outsources signal upgrades or installation of new traffic
signals. Differing from LADOT, all three jurisdictions utilize third-party central system
software to manage and control signals, with Miami-Dade combining its in-house
developed system with one acquired through a third party provider.

The ATSAC design and the signal timing could have been done by different teams, as is
currently happening at the LADOT, with the design being contracted out and the timing
being done in-house. The benefits of contracting out the design would be a faster
design schedule and a lower in-house staff effort. Teams of contractors could be
producing multiple areas simultaneously, which would accelerate the schedule, and the
in-house staff could be reallocated to focus specifically on the signal timing. This would
allow the final design to be completed faster, and the in-house staff to be utilized for
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plan checking and for signal timing. The City could have issued an RFQ to develop an
adequate list of consultants pre-qualified to conduct the necessary design work, and
allow these firms to compete for the work. However, we understand that this process to
develop such a list of outside contractors can require a significant amount of time.

Furthermore, outsourcing minimizes the City’s future financial commitments and
provides for more financial and operational control during periods of budgetary
constraint and uncertainty, which has become very relevant given the State’s
suspension of Prop 1B funds. While there may be a need for increased operations
capacity for the ATSAC program and that departmental attrition could accommodate
new personnel once the project is completed, the financial resources — both local and
State — committed to the Prop 1B project are one-time funding sources to be used only
for the signal design and construction. There have been minimal analysis and
discussion about the level of the City’s long-term financial commitment to ongoing
ATSAC operations and maintenance. This discussion should have been given more
consideration, particularly in light of the City’s budgetary situation, in which new hiring
has been stalled across the City. The emphasis of the project’s planning was focused
on the ability to complete the project within a certain timeframe, with limited
consideration for the short- and long-term costs of in-house staffing.

Ultimately, utilizing outside contractors for the design phase would have likely resulted
in significant cost savings for the City both in the short- and long-term. We estimate that
the communication design and signal timing development for 1,117 intersections (12
projects) would require approximately 37,190 consultant hours, representing about 20.2
FTEs (assuming 46 work weeks per year). Our estimate does not include certain tasks
likely to be undertaken by LADOT staff, such as designing changeable message signs,
reporting necessary for Prop 1B funding, and/or for other LADOT responsibilities with
regard to operations, such as special event management.

This consultant estimate includes most of the necessary design work on the ATSAC
projects, such as fieldwork and data collection required to determine the existing
conditions, as well as three submittals of the design plans to the Department providing it
with opportunities to comment on the design plans. The estimate also includes signal
timing development, which would involve running a synchronization model of the
conditions to understand how the timing plans will impact traffic, coordinating timing
plans and time space diagrams, implementing and fine-tuning the signal timing,
conducting before-and-after studies, and providing ATSAC timing plan operations and
maintenance for the first year (does not include daily operations). This estimate does
not include design work for the ATCS retrofit projects.

In comparison, LADOT currently has 43 positions (30 engineers and 13 drafting
technicians) in three teams assigned to ATSAC design. One engineer and three
drafting technician positions are currently vacant. Nevertheless, compared to our
estimate of consultant hours required for the design work, LADOT’s design staffing level
appear to be relatively high.
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It would not be feasible to contract out the design function now, since new staff has
already been hired. However, LADOT suggested that to expedite the ATCS upgrade
design, the Department could contract out drafting services, since it identifies drafting as
a bottleneck in the design process. LADOT could then use the Pre-Qualified On-Call
(PQOC) list of contractors that is being established by the Bureau of Engineering to
obtain the drafting services. We agree with this outsourcing option, particularly if the
Department can determine that there could be overall cost and schedule savings.
Otherwise, existing in-house drafting staff would perform this task.

Recommendation No. 2: LADOT should consider outsourcing the design of the
ATCS retrofit projects if cost and schedule savings
could be realized.
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SECTION IlIl: CONTRACTING PROCEDURES AND CHANGE ORDERS

In general, the audit found the contracting process for ATSAC construction projects
follows stated construction contracting policies and procedures, and appears to be
objective and provides for competitive bidding. Recently, LADOT and DPW
implemented a new streamlined bidding process which utilizes pre-qualified
construction contractors and should expedite contractor selection to meet the
accelerated implementation schedule. However, the audit found that with the
construction for previous ATSAC projects, LADOT utilized change orders for a
significant amount of work that was outside of the original design plans and not subject
to the competitive bid process.

Construction Contracting/Procurement

The contracting process for ATSAC construction projects follows standard
Bureau of Engineering’s construction contracting policies and procedures. The
process generally appears to be objective and provides for competitive bidding.

We reviewed contract documents of the past 12 ATSAC construction projects dating
back to 2005.

# of
Project Name Bids | Winning Firm
Harbor Gateway 1B ATSAC 2 J. Fletcher Creamer & Son, Inc.
North Hollywood ATSAC System Phase 2 6 KDC, Inc., dba Dynaelectric
Golden State Freeway ATSAC System Phase 2 5 J. Fletcher Creamer & Son, Inc.
Hyde Park East ATSAC System 3 Terno, Inc.
North Hollywood ATSAC System Phase 1 5 Moore Electrical Contracting, Inc.
Eagle Rock ATSAC including ATCS System 6 Comet Electric, Inc.
Hyde Park West ATSAC System 6 KDC, Inc., dba Dynaelectric
Golden State Freeway ATSAC incl. ATCS Phase 1 3 KDC, Inc., dba Dynaelectric
Westchester ATSAC including ATCS 4 KDC, Inc., dba Dynaelectric
Transit Priority System (TPS/ATSAC) Central Ave . 3 Comet Electric, Inc.
TPS / ATSAC Western S. Monica Long Beach 2 Manuel Bros., Inc.
Exposition Park ATSAC including ATCS 3 KDC, Inc., dba Dynaelectric

Table 6.
Previous ATSAC Projects
Bid Results, 2005-2008

The contracting process employed by the Public Works Department and Public Works
Board is deemed to be objective and straightforward, and allows for an open solicitation,
in which there are established, measurable criteria to determine whether a firm is non-
responsive and reasonable justification is provided when a different vendor is selected.
The same review and approval process, procedures and regulations are employed with
other capital projects that are processed and monitored by the Board of Public Works.
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Furthermore, based on our understanding of the construction industry, the number of
bids received for these projects are appropriate and adequate.

The new streamlined bidding process which utilizes pre-qualified construction
contractors should expedite contractor selection to meet the accelerated

implementation schedule.

In a review of contract documents of the past 13 ATSAC construction projects dating
back to 2005, construction firms were allowed an average of 33 days (a range of 16 to
42 days) to place a bid on an ATSAC project, as shown in Table 7 below. Historically,
the bid award/contracting process required on average 15 to 18 weeks, from the
drafting of the Request for Bid and Board of Public Works report requesting authority to
release the bid specifications to the board awarding of the project. LADOT recognized
that such an extensive contracting timeframe would not allow LADOT to complete the

Prop 1B implementation plan on time.

Hence, at the request of LADOT, BOE

developed and implemented a new, streamlined contracting process that uses a pre-
qualified list of general contractors for ATSAC projects.

Advertise | Bid Due | Award | Days to Total
Project Name Date Date Date Bid Time
Reseda ATSAC Phase 1 — Prop 1B 10/10/08 | 11/5/08 | 12/08/08 26 59
Harbor Gateway ATSAC 7/28/08 | 8/13/08 | 9/10/08 16 44
North Hollywood ATSAC Phase 2 7/2/08 8/6/08 | 9/15/08 35 75
Golden State Freeway ATSAC Phase 2 1/30/08 | 2/27/08 6/9/08 28 131
Hyde Park East ATSAC 1/30/08 | 3/12/08 5/2/08 42 93
North Hollywood ATSAC Phase 1 1/30/08 3/5/08 | 4/28/08 35 89
Eagle Rock ATSAC 8/1/07 9/5/07 2/4/08 35 187
Hyde Park West ATSAC 9/10/07 | 10/10/07 | 1/18/08 30 130
Golden State Freeway ATSAC Phase 1 2/9/07 | 3/21/07 | 7/20/07 40 161
Westchester ATSAC 11/8/06 | 12/13/06 | 3/12/07 35 124
Transit Priority System (TPS/ATSAC) Central Ave 7/19/06 | 8/30/06 | 12/8/06 42 142
TPS / ATSAC Western S. Monica Long Beach 2/16/05 | 3/23/05 8/1/05 35 166
Exposition Park ATSAC including ATCS 3/2/05 4/6/05 | 6/15/05 35 105
Average 33 116

Table 7.

ATSAC Project Contracting Dates

In February 2008, BOE issued the RFQ and by July 2008, a total of eleven construction
companies submitted statements of qualifications (“*SOQs”). The RFQ process followed
standard BOE procedures. The SOQs submitted by the firms were reviewed for the
Contractor’s experience, technical capability, and ability to meet bonding, insurance and
other administrative requirements by the staff of the Bureau of Contract Administration,
BOE and the LADOT. As required by Los Angeles Administrative Code, a review of all
available Contractor Performance Evaluation Reports was undertaken for contractors
with previous contracts with the City. Contractors also had to pass the Good Faith

24




Effort (“GFE”) outreach and develop a pre-qualified list of their potential MBE/WBE/OBE
subcontractors for future ATSAC projects. Of the eleven general contractors that
applied for the RFQ, two did not receive passing GFE evaluation scores. As a result, a
total of nine contractors are currently on the pre-approved list for ATSAC projects.

The nine approved contractors were found to have regularly engaged in traffic signal
and intelligent communication system construction projects, and had adequate facilities,
organizational structure and necessary technical and managerial expertise to properly
perform the work in conformance with the design plans and specifications. Most of
these firms had prior ATSAC construction experience.

Harbor Gateway was the first project to utilize the pre-approved list. Only two of the
nine pre-approved firms provided bids on the project, because of the short turnaround
period allowed (16 days total). Recognizing that contractors needed more time to
respond, LADOT and BOE provided more time (at least three work weeks) for the
second project. This subsequent project — Reseda Phase 1 — was advertised on
October 10 with a bid due date of November 5, giving contractors approximately 26
days to bid. A total of six firms submitted bids for the Reseda Phase 1 project. The
number of bids for this project is comparable to those submitted for prior ATSAC
projects (see Table 6). It appears that at least three weeks is sufficient time for
contractors to submit appropriate bids.

Besides reviewing the amount of time allowed for bidding, we analyzed the amount of
time it took from the advertisement of construction work to the award of the contract.
We wanted to determine whether LADOT’s Prop 1B implementation schedule provides
a window of time between the design completion date and the construction start date
that is consistent with the entire contracting process. The LADOT Prop 1B
implementation schedule provides for approximately 90 days from design completion
date to construction start date. Essentially, 90 days are allowed for the project to be
approved and advertised, bids accepted and reviewed, and the winning bid to be
approved and awarded. |If future projects require more than 90 days from the
advertisement date to the award date, then the implementation schedule would not be
achieved.

However, with the new contracting process that utilizes pre-qualified contractors, the
implementation plan’s 90-day window should be sufficient, although evidence to support
this conclusion is limited. This streamlined contracting process has now been utilized
twice. The first time was with a non-Prop 1B project (Harbor Gateway), taking only
approximately 6 weeks from the release of the specifications to the awarding of the
contract. The streamlined contracting process was utilized a second time with the first
Prop 1B project. The Reseda Phase 1 project required 59 days from the advertisement
date to the contract award date, well within the 90-day timeframe.
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There are a sufficient number of pre-approved contractors to provide for
competitive bidding.

In order to involve a large cross-section of the contracting community and add other
contractors to the established pre-qualified list, the plan was to accept submission of
statements of qualifications twice more during the life of the Prop 1B program. It was
expected that open enroliment would be undertaken during March 2009 and March
2010. However, BOE decided to expedite the second open enroliment, which is
currently concluding. Four contractors submitted their qualifications to be added to the
pre-qualified ATSAC list of contractors, and the BOE is currently processing the
submittals. Within the next several weeks, BOE expects to recommend to the Board of
Public Works to add three of the four contractors to the pre-qualified list.

With this second open enrollment, the pre-qualified list would increase to a total of 12
construction contractors with the appropriate expertise and experience. The ATSAC
implementation schedule shows that at any time there could be 4 to 8 projects in
construction, although some of them would either be nearing completion or beginning
construction. The delay in Prop 1B funding may increase the number of construction
projects to be simultaneously undertaken.

Contractors are not restricted from performing construction on multiple projects at the
same time. In fact, two companies are currently managing the construction on multiple
projects. Furthermore, the number of contractors within the Los Angeles region with
this specific expertise and experience is not significant. It is unlikely that many more
gualified firms are unaware of or have chosen not to respond to the RFQ. For these
reasons, the number of pre-qualified contractors should be sufficient to allow for
competitive bidding.

Construction and Contract Management

Existing policies and procedures for the ongoing monitoring of general
contractors during construction are adequate to ensure that projects are
completed on time, consistent with plans and specifications, and within the
project budget.

The success and efficiency of ATSAC construction can depend on a variety of factors,
including those that are uncontrollable, such as contractor performance, poor weather
or unforeseen site characteristics that require modification or additional work. Hence,
oversight and monitoring of contractors is critical. We reviewed project documents for
the past five (5) completed ATSAC construction projects and found that the projects
were completed on time and within the contract budget. Furthermore, a review of
project documentation shows the existence of established policies and procedures (as
delineated in BOE’s Project Delivery Manual) for the ongoing monitoring of contractors
during construction to ensure that projects are completed on time and within the project
budget.
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Several entities from both LADOT and DPW are involved in ensuring that the projects
are constructed per the design plans and project schedules. LADOT's ATSAC
Construction Administration Section monitors project construction to ensure contractual
compliance with plans and budget, and provides controller configuration prior to field
installation by the contractor. During construction, the Construction Administration staff
responds to all questions arising from the field that require design clarification, or works
with the design teams to provide clarification to the contractor. The Construction
Administration engineers work closely with the field inspectors of the DPW'’s Bureau of
Contracts Administration (“BCA”).

BCA acts as an independent quality assurance agency responsible for ensuring that all
projects are constructed and administered in accordance with the plans, specifications,
contract provisions, State and Federal Laws, and safety provisions as necessary to
achieve the specified quality of construction. The Bureau inspectors are authorized to
enforce compliance with the contract documents, to determine the acceptability, quality,
and quantity of materials and workmanship, administer requirements with respect to
subcontracts, and to prepare and process progress payment estimates. BCA'’s Office of
Contract Compliance is responsible for implementing, monitoring, and enforcing
Federal, State and local laws, directives, and policies relating to Affirmative Action,
Equal Employment Opportunity, Prevailing Wages, and Minority, Women, and
Disadvantaged Business Enterprises. Regular project team meetings involving City
staff and the contractor are conducted to provide project updates and address issues
and concerns.

Construction for the past 5 completed ATSAC projects occurred between 2002 and
2006. Four of the projects were funded with $16 million in State Traffic Congestion
Relief Program funds, Local Proposition C funds, and developer fees. Three of the four
TRCP projects were expected to be completed by February 1, 2005, and one TRCP
project was expected to be completed by February 1, 2006. All four TRCP projects
were completed within these expected construction completion dates.

Since the four TRCP projects were funded together, they all had the same proposed
start date of November 1, 2002. However, the construction of the four projects was
staggered, with the first project beginning construction in March 2002 and the last
project beginning in July 2004. The Online Actual End Dates refer to when the
construction was completed and all intersections were online with the ATSAC system.
The Complete Actual End Dates refer to the date upon which the project final report is
drafted by the LADOT, BCA and Bureau of Street Lighting (“BSL”), and is submitted to
the Board of Public Works for approval. At this time, all field construction is inspected to
be completed and all contracting invoices are paid. Even though these dates may
indicate that the project has gone over its maximum number of authorized contract
working days, certain days — such as holidays, days when weather impact work, or days
when unforeseen circumstances — would not count towards the authorized maximum of
contract working days.
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ATSAC/ATCS ATSAC/ATCS ATSAC/ATCS
ATCS Victory ATCS Ventura Sepulveda Ronald Reagan San Diego Fwy
Corridor Corridor Corridor Fwy Corridor Phase 2
Construction Award
Bid $929,869 $1,240,000 $2,682,664 $7,589,139 $4,692,000
Awarded 10%
Contingency $93,131 $124,000 $268,336 $758,913 $618,000
BPW Approved
Contingency Increase $1,080,000 $1,580,000
Proposed Start Date 11/1/2002 11/1/2002 11/1/2002 11/1/2002 9/1/2003
Proposed End Date 2/1/2005 2/1/2005 2/1/2005 2/1/2006 6/30/05
Authorized Contract
Working Days 120 120 120 240 240
Actual Start Date 3/18/2002 10/23/2002 10/28/2003 7/22/2004 4/10/2005
Actual End Date
(Online) 10/15/2002 8/1/2003 6/15/2004 9/30/2005 8/15/2006
Actual End Date
(Complete) 1/10/2003 12/23/2004 6/7/2005 9/18/2006 1/2/2007
No. of Change Orders
Issued 28 35 28 54 85
Net Project CO Cost
Effect $174,145 -$885 $347,708 $1,628,990 $1,944,328
Net Project CO Time
Effect 32 11 30 145 65
Table 8.

Most Recently Completed
ATSAC/ATCS Projects

The contract duration is based on a number of factors, including the size (number of
signals) of the project, amount of trenching required, and other construction related
factors. LADOT also utilizes prior experience in awarding these contracts in
determining the amount of time that is adequate for successful completion. Time is only
added during the contract to correct unforeseen conditions, perform added work, and to
mitigate other factors that are beyond the contractor's control, such as adverse weather
conditions, civil unrest, or lack of supplies.

A review of the document records shows that of the five completed projects, only one
contractor (for the Ventura Corridor project) went beyond the maximum number of
authorized contract working days for the project. For the Ventura Corridor project,
although it was completed before the proposed end date of February 1, 2005, the
contractor was found to be often behind in its work. According to records, the BCA and
LADOT reminded the contractor on numerous occasions of the importance of
accelerating the work to assure completion of the project within the allotted time. The
contractor eventually went bankrupt during the project, and a new contractor was hired
to complete the project. As a consequence, the contractor was charged 470 days,
which is 350 days in excess of the authorized contract time. The liquidated damages
were stipulated in the contract at $1,000 per day. Thus, the liquidated damages totaled
$350,000. However, upon further review of the Board of Public Works and discussion
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with the contractor, an adjusted assessment of $162,749 for liquidated damages was

charged.

The contractor had done previous work for the City, and provided the

insurance coverage and bonding requirements required of BOE for all construction

projects. There are currently eight ATSAC projects (non-Prop 1B funded) under
construction:
Construction | Contract | Construction | Completion Progress
Start Working Completion Status Status
Project Name (Actual) Days (Scheduled) (12/4/08) (12/4/08)
Golden State Freeway ATSAC Phase 1 8/13/07 260 8/11/08 98% 33% overdue
Golden State Freeway ATSAC Phase 2 7/21/08 260 7/20/09 63% 13% ahead
Eagle Rock ATSAC 3/8/08 200 12/23/08 88% 8% ahead
Hyde Park West ATSAC 3/20/08 220 1/22/09 71% 1% behind
Hyde Park East ATSAC 6/16/08 220 4/20/09 53% 3% ahead
North Hollywood ATSAC Phase 1 6/16/08 220 4/20/09 47% 2% behind
North Hollywood ATSAC Phase 2 10/30/08 240 10/1/09 8% 3% ahead
Harbor Gateway ATSAC 10/21/08 260 10/20/09 14% 4% behind
Overall 20% 1% behind
Table 9.

ATSAC/ATCS Projects
in Construction, 12/4/08

As shown in the table above, seven of the eight projects started construction in 2008.
As of December 4, 2008, construction on these eight projects as a whole was 20%
completed, while construction is approximately 1% behind overall. However, this 1%
figure is skewed by the fact that one particular project — Golden State Freeway Phase 1
— is significantly behind schedule (33% overdue). According to LADOT staff, various
circumstances caused the contractor to have a slow start on this particular project. As
of December 4, there have been 6 change orders, resulting in an increase of 139.5
hours or 5.8 days to the project period. Several attempts were made by LADOT and
BCA to have the contractor reevaluate and reprogram the overall schedule of
operations. However, the project period had expired without construction completed.
The contract was, thus, in arrears, and the contractor was assessed liquidated damages
of $2,000 for each consecutive calendar day beginning the day after the expiration date.
As of the date of this report, LADOT is completing the final step of establishing
communication with traffic signals to put them all on-line. The estimated final
completion is by the end of February 2009.

While the construction of the Golden State Freeway Phase 1 was well behind schedule,
the other projects had been progressing along satisfactorily. Adequate procedures
provide for oversight of the contractor from both the LADOT Construction Division and
the Contract Administration inspectors. Furthermore, the possibility of liquidated
damages (which can be significant) provides motivation to adhere to the project
schedule and complete the project on time. The potential for future ATSAC and other
LADOT work is also an added incentive to maintain effectiveness and efficiency
throughout the project. After each project, LADOT and Contract Administration
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complete a Contractor Performance Evaluation Report, which are reviewed and taken
into consideration on future projects.

Finding No. 3: During the construction of the last five completed ATSAC
projects, LADOT utilized change orders for a significant
amount of work that was outside of the original design plans
and not subject to the competitive bid process.

The Department of Public Works policy’ provides a 10% contingency on projects over
$1,000,000 to allow for change orders related to a project’s original scope of work. The
contractor is not allowed to perform any additions, deletions or other work outside of the
written specifications and plans, without the expressed written direction of the LADOT
Engineer or Project Manager in form of a change order or preliminary change
authorization. LADOT change orders are classified into participating and non-
participating change orders. Participating change orders are due to unforeseen
conditions and circumstances discovered in the field and are now impeding the
construction according to the original design plan. The participating change order is
utilized to address the need for a modification to the design plan. Among the five
completed projects reviewed, we found that change orders attributed to participating
work represented only 1.4% of the original total project costs, indicating that
participating change orders were kept to a minimum and suggesting that the design
plans were fundamentally sound.

However, a large proportion of the total change order value was attributed to additional
work that was beyond the original scope of work (non-participating change orders). The
five projects had a total of approximately $4,094,286 in change order costs. Of this
total, $3,861,185 (94%) was attributed to new work added to the original contracts,
while $233,101 (6%) in change orders were attributed to the original scopes of work.
Substantially all of these non-participating change orders are for traffic signal
improvements for MTA-funded or State-funded projects under LADOT’s control, but
were not within the scope of the ATSAC projects being implemented.

Significant non-participating change orders occurred in the Sepulveda Corridor project,
and the Ronald Reagan and San Diego Freeway projects. In the San Diego Freeway
project, the change orders amounted to $1,804,739. Most of these change orders
($1,394,462) were for MTA-funded projects, including the Reseda Transit Priority
System project, because two prior bidding processes were unsuccessful. The Board of
Public Works approved a $1,580,000 increase in the contingency to fund the Reseda
Transit Priority System project. As for the Ronald Reagan Freeway project, change
orders were for the Pedestrian Safety Improvement Program and the Caltrans-funded
San Fernando Road Bike Path Phase 1. Work on the Bike Path accounted for
$1,517,415 of all the non-participating change orders. The Board of Public Works
increased the contingency amount by $1,080,000 to implement the Bike Path. In the
Sepulveda project, all non-participating change orders totaling $365,296 were attributed
to work for the MTA-funded Transit Priority Program. In the Victory Corridor project,
$53,585 in change orders was also the result of the Transit Priority Program.
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In summary, among the four projects with sizeable change orders, $1,865,757 in non-
participating change orders came from Fund #655, which provides funding for any MTA
funded project under the Call-for-Projects process. A total of $1,517,415 in non-
participating change orders was charged to Fund #LTF 207, which was established by
the Bureau of Engineering for the implementation of the Caltrans-funded San Fernando
Road Bikeway Project under the Ronald Reagan Freeway project. Besides funds for
MTA and Caltrans related projects, the work generated by these non-participating
change orders were also funded by other sources. Among the four projects, a total of
$244,801 in non-participating change orders were taken out of Fund #484, which is the
ATSAC Trust Fund used as a revolving account for ATSAC projects and for deposits
from developers as mitigation measures. These are designated ATSAC funding
accounts. These funds were used to implement smart crosswalks, traffic signal and
operations modification, and LED bus sign installation. Lastly, a single change order for
traffic signal maintenance at a cost of $12,300 was charged to Fund #100, which is
LADOT’s General Fund used for ATSAC system maintenance.

LADOT management argues that utilizing the change order process takes advantage of
the economies of scale and allows the Department to implement certain work or
projects more quickly. Since a contractor is already present at the worksite, LADOT
asserts that the contractor can complete the needed work more quickly and likely at
lower cost to the City, since there is a significant cost to the contractor to bring in the
necessary equipment and setting up the worksite. Furthermore, LADOT indicated that
the BOE Project Delivery Manual provides for independent oversight and approval of
such change orders.

The Project Delivery Manual requires Board of Public Works approval for any change
order that is greater than $100,000, exceeds the remaining contingency limit for the
project, or when cumulative changes exceed 25% of the original contract amount.
However, the Project Delivery Manual defines change orders as required changes to
the original plans, specifications, or other contract documents. The Project Delivery
Manual further states that change orders may be required for a variety of reasons but
most often result from changed/unforeseen conditions, errors and omissions, or
changes in scope (reduction or expansion). The Project Delivery Manual does not
provide for change orders for entirely different and separate projects. It is
recommended that non-participating change orders be avoided and that unrelated
construction, especially for large projects, be subjected to a competitive bidding.

The City requires competitive bidding for all construction projects. Using non-
participating change orders, especially for large construction work activities, avoids the
bidding process and does not ensure contractor competition. Furthermore, without
going through a competitive bidding process, the Department cannot be confident that
the cost quote provided by the existing contractor for the needed work is reasonable.
Hence, it is recommended that non-participating change orders be avoided and that
unrelated construction, especially for large projects, be subjected to a competitive
bidding.
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LADOT noted that, on more recent ATSAC projects that are currently in construction,
the Department has recently been soliciting and evaluating bids from multiple
construction contractors for non-participating change orders. Having the pre-qualified
contractor list should allow the Department to more quickly receive competitive bids
from multiple contractors. Documentation that demonstrates a competitive bid process
was utilized for recent construction work outside of the ATSAC plans should be
adequately maintained. However, such documentation was not provided for our review.

Recommendation No. 3: LADOT should discontinue using non-participating
change orders for unrelated work and ensure a
competitive bidding process is followed for all
construction related projects.
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SECTION IV: TRAFFIC SIGNAL REGIONAL COORDINATION

The City of Los Angeles is surrounded by many other jurisdictions, including smaller
incorporated cities, the County of Los Angeles, and the State. LADOT has been
involved in many efforts to share and coordinate signal timing and synchronization. If
signals along a major corridor that crosses jurisdictional boundaries are not coordinated,
the capacity of the roadway system cannot be maximized and seamless travel along
these shared arterials cannot be realized. The lack of a regional traffic signal plan and
strategy may not allow the improvements resulting from the planned Prop 1B ATSAC
projects to be maximized. The City should work with the County to assume a more
significant leadership role in forging a regional coordination strategy. The City should
work with the County through its Information Exchange Network system as a starting
point to expand participation from other jurisdictions.

Current Coordination Efforts

LADOT has been extensively involved in various efforts to improve inter-
jurisdictional coordination.

Implementing effective signal timing and synchronization within the boundaries of a
single city is relatively not difficult. At the regional level, however, if numerous municipal
jurisdictions are involved, coordination presents more difficult obstacles. The City of
Los Angeles shares geographic boundaries with many other jurisdictions, including
cities, the County of Los Angeles, and the State. As a result, there are many corridors
and thoroughfares that overlap multiple jurisdictions. Furthermore, the extent of
implementation and the sophistication of signal control range considerably among cities
and unincorporated areas of the county. Unsurprisingly, the City of Los Angeles has
been the most aggressive in implementing signal control, and utilizes an advanced
system of signal timing and synchronization.

In the Los Angeles area, each local transportation agency is generally responsible for
signals within its own jurisdiction. LADOT does not impose its signal timing on other
agencies and, conversely, other jurisdictions do not impose theirs on Los Angeles. This
occurs because of self-interest or autonomy, but also because of liability concerns. For
example, if City #1 were to control signals in City #2 and an accident occurred at one of
the intersections, City #2 might be sued even if it were not in control of the signal timing.
Coordination is voluntary and some cities are more open to sharing and coordinating
than others. LADOT is currently engaged in various formal and informal jurisdictional
coordination efforts with the County, Caltrans and other neighboring cities, particularly
regarding the operations of intersections located at or near jurisdictional boundaries.
LADOT’s worthy efforts include the following:

e LADOT has a 3-way coordination with Caltrans, Los Angeles County Department of
Public Works and LADOT to operate signals on Lincoln Blvd. and in the Marina Del Rey
area to provide cross-jurisdictional coordination.
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e For shared intersections, Los Angeles and other jurisdictions have entered into
maintenance agreements that delineate which agency is responsible for maintaining and
operating the intersection. There are some locations for which the City is responsible,
while others are maintained and operated by the other jurisdictions. Determining which
jurisdiction is responsible depends on desires and needs, and often on the proximity of
the intersection to other signals, which could be in Los Angeles or the other jurisdiction.

e LADOT has agreements with Culver City to provide ATSAC timing and coordination for
all their signals and to facilitate cross-jurisdictional coordination.

o LADOT meets with Beverly Hills, Santa Monica, West Hollywood, Alhambra, Burbank,
Glendale, Culver City, Pasadena, ElI Segundo, Inglewood, Carson, South Pasadena,
Gardena, Torrance, Long Beach, Vernon, Caltrans and Los Angeles County Department
of Public Works as necessary to ensure signal synchronization between jurisdictions.

e LADOT has successfully incorporated a number of border signals into past and
upcoming ATSAC systems when there is mutual benefit to the LADOT for operating the
signals (i.e., 1st/Bandini in San Pedro, Huntington Drive/Main St. in Alhambra).

e Caltrans has adopted the ATSAC/ATCS system for use on all local state highways
(number routes, not freeways) in Los Angeles County, enabling coordination with the
City’s system.

o LADOT shares all of its traffic signal operation data with the Los Angeles County of
Public Works’ Information Exchange Network (“IEN”) system, and obtains data from
other participating jurisdictions. The information exchange network serves to gather
signal operation and timing information from a number of jurisdictions, and redistributes
the data to those who supply information. Currently, only Los Angeles, Pasadena, West
Hollywood, Inglewood, Arcadia and the County of Los Angeles are participating in the
information exchange network, although more cities are expected to join in the future.
Through that network, LADOT is able to see the signal operations outside of the City of
Los Angeles.

e LADOT operates signals in the Los Angeles World Airports and Port of Los Angeles
under agreement with these City Departments to provide seamless coordination across
the region.

Regional Strategy and Leadership

Finding No. 4: The lack of a regional traffic signal plan and strategy in the
Los Angeles area may not allow the improvements resulting
from the planned Prop 1B ATSAC projects to be maximized.

If signals along a major corridor that crosses jurisdictional boundaries are not
coordinated, the capacity of the roadway system may not be maximized and seamless
travel along these shared arterials may not be realized. Research has shown that
cross-jurisdictional signal coordination is an achievable, although challenging, goal for
any sized community regardless of the number of jurisdictions involved, the type of
signal hardware and communication equipment, or even the philosophical differences in
timing approaches. The most important factor in achieving coordination across
jurisdictional boundaries is not the technical or equipment challenges, but cooperation,
collaboration, and communication among the agencies.

34



The RAND report also recommended the coordination of signal timing among
jurisdictions.  Cooperation and success can be achieved either through formal or
informal agreements depending on the comfort levels of the agencies. The success of a
cross-jurisdictional signal timing program depends on the willingness of the agencies to
work together and can have significant impacts on system costs and performance. This
will sometimes involve compromises by agencies to achieve common cycle lengths.
Each involved agency must be willing to negotiate to attain the common goal of a
seamless transition across boundaries. Cross-jurisdictional signal timing can help
achieve the goals of improved safety, increased mobility, reduced energy requirements
and environment impacts, and customer satisfaction. According to the Federal Highway
Administration (“FHWA?"), a high level of coordination is typically characterized as:

e Regional

e Formal written operational agreements

e Funded through a formal process

e Signal timing developed by regional authority

e Dedicated staff for operations and maintenance
e Public & political support

The FHWA's analysis went further by identifying the advantages and disadvantages of a
high level of coordination.

Advantages

Shared cost

Regionalized coordination of traffic signals
Regionalized training

Clear leadership and direction

Disadvantages

e Political strain

e Requires ongoing funding
e Loss of local control

The FHWA identified the Las Vegas area with its 525 signals as an example of high
cross-jurisdictional coordination. The Las Vegas area has a separate regional authority,
called the Las Vegas Area Computer Traffic System (“LVACTS”) consisting of the Clark
County, City of Las Vegas, City of North Las Vegas, City of Henderson, and Nevada
Department of Transportation. The regional authority has its own Executive Board with
membership from each agency, and its own dedicated staff of 12 employees and
separate office location. LVACTS provides for cost sharing by formula and coordinated
timing parameters, whereas the local agencies maintain the field equipment. While a
separate regional authority with its own staff has been effective for the Las Vegas area,
such an independent body is likely not suitable for Los Angeles, but simply illustrates
the potential of cross-jurisdictional collaboration.
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As described above, the LADOT has been attempting to both formally and informally
provide effective coordination between jurisdictions. However, the Department’s
efforts, although commendable, are limited by the wariness of jurisdictions to sharing
and coordination, the sheer number of jurisdictions involved in the Los Angeles region,
and the lack of leadership in developing a shared regional strategy for cross-
jurisdictional signal coordination. But in light of the Prop 1B funding allocation, it is
becoming more imperative for the City to play a major part in coordinating signals
across the jurisdictions and developing a regional strategy for traffic signal management
and coordination. The City should work with the County to assume a more significant
leadership role in forging a regional coordination strategy. The City should work with
the County MTA through its IEN system as a starting point to expand participation from
other jurisdictions.

Recommendation No. 4: The City should work with the County to assume a more
significant leadership role in forging a regional strategy
for traffic light synchronization and coordination.
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TRAFFIC SIGNAL SYNCHRONIZATION PROJECT

Ranking of Recommendations

Section Ranking
Number Summary Description of Findings Code Recommendations

l. There is not a formalized schedule and plan D LADOT should develop a formalized plan
for before-and-after studies to evaluate the and schedule, and ensure necessary
performance of the Prop 1B-funded traffic resources for before-and-after studies of
signal synchronization projects. These the Prop 1B synchronization project.
performance studies are important because
they are required by the State to show
improvements, can inform the public regarding
ATSAC's actual impact on congestion, as well
as help determine whether other modifications
may be needed. These studies are cost
effective and not labor intensive.

Il. In determining staffing needs for the Prop 1B N LADOT should consider outsourcing the
projects, LADOT's primary factor was to design of the ATCS retrofit projects if
ensure that they be completed by the Mayor’s cost and schedule savings could be
established deadline. LADOT did not conduct realized.

a comprehensive cost analysis to evaluate the
option of outsourcing some of the required
work. The staffing level for the design function
appears to be relatively high and LADOT could
have outsourced a substantial part of ATSAC
design.

Il During the construction of the last five N LADOT should discontinue using non-
completed ATSAC projects, LADOT utilized participating change orders for unrelated
change orders for a significant amount of work work and ensure a competitive bidding
that was outside of the original design plans process is followed for all construction
and not subject to the competitive bid process. related projects.

\VA LADOT has been extensively involved in N The City should work with the County to

various efforts to improve inter-jurisdictional
coordination. However, the lack of a regional
traffic signal plan and strategy in the Los
Angeles area may not allow the improvements
resulting from the planned Prop 1B ATSAC
projects to be maximized. If signals along a
major corridor that crosses jurisdictional
boundaries are not coordinated, the capacity
of the roadway system may not be maximized
and seamless travel along these shared
arterials may not be realized.

assume a more significant leadership
role in forging a regional strategy for
traffic light synchronization and
coordination.
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Description of Recommendation Ranking Codes

U - Urgent - The recommendation pertains to a serious or materially significant audit finding or
control weakness. Due to the seriousness or significance of the matter, immediate
management attention and appropriate corrective action is warranted.

N - Necessary - The recommendation pertains to a moderately significant or potentially serious
audit finding or control weakness. Reasonably prompt corrective action should be taken by
management to address the matter. Recommendation should be implemented no later than six
months.

D - Desirable - The recommendation pertains to an audit finding or control weakness of
relatively minor significance or concern. The timing of any corrective action is left to
management's discretion.

N/A - Not Applicable
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Glossary of Acronyms

ATCS — Adaptive Traffic Control System

ATSAC — Automated Traffic Surveillance and Control System

BCA — Bureau of Contracts Administration, Department of Public Works, City of Los Angeles
BOE — Bureau of Engineering, Department of Public Works, City of Los Angeles
BPW — Board of Public Works, City of Los Angeles

BSL — Bureau of Street Lighting, Department of Public Works, City of Los Angeles
CAO - City Administrative Officer

CCTV — Closed-Circuit Television

DPW — Department of Public Works, City of Los Angeles

FHWA — Federal Highway Administration

GFE - Good Faith Effort

IEN — Information Exchange Network, Los Angeles County Metropolitan Transportation
Authority

LADOT — Department of Transportation, City of Los Angeles
LVACTS - Las Vegas Area Computer Traffic System
MTA — Los Angeles County Metropolitan Transportation Authority

Prop 1B — California Traffic Light Synchronization Program funded by Proposition 1B, the
Highway Safety, Traffic Reduction, Air Quality, and Port Security Bond Act of 2006

RAND — The Rand Corporation
SOQ - Statement of Qualifications
TRCP — California State Traffic Congestion Relief Program

TTI — Texas Transportation Institute
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