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Executive Summary

Executive Summary

This report presents the final results of the national evaluation’ of the Atlanta Congestion Reduction
Demonstration (CRD) projects under the U.S. Department of Transportation (U.S. DOT) CRD
program. It summarizes information from the pre-deployment period and one full year of post-
deployment operation of all the Atlanta CRD projects.

Background

In 2006, the U.S. DOT, in partnership with metropolitan areas, initiated a program to explore reducing
congestion through the implementation of pricing activities combined with necessary supporting
elements. This program was instituted through the Urban Partnership Agreements (UPAs) and the
CRDs. Within each program, multiple sites around the U.S., including Atlanta, were selected through
a competitive process. The selected sites were awarded funding for implementation of congestion
reduction strategies. The applicants’ proposals for congestion reduction were based on four
complementary strategies known as the 4Ts: Tolling, Transit, Telecommuting, which includes
additional travel demand management (TDM) strategies, and Technology.

The UPA and CRD national evaluation was sponsored by the U.S. DOT. The Office of the Assistant
Secretary for Research and Technology’s Intelligent Transportation Systems Joint Program Office (ITS
JPO) was responsible for the overall conduct of the national evaluation. Representatives from the
modal agencies were actively involved in the national evaluation. The Battelle team was selected by
the U.S. DOT to conduct the national evaluation through a competitive procurement process.

The purpose of the national evaluation was to assess the impacts of the UPA/CRD projects in a
comprehensive and systematic manner across all sites. The national evaluation generated
information and produce technology transfer materials to support deployment of the strategies in other
metropolitan areas. The national evaluation also generated findings for use in future federal policy
and program development related to mobility, congestion, and facility pricing. The Battelle team
developed a National Evaluation Framework (NEF) to provide a foundation for evaluation of the
UPA/CRD sites. The NEF was based on the 4Ts congestion reduction strategies and the questions
that the U.S. DOT sought to answer through the evaluation. The NEF was used to develop the
Atlanta CRD National Evaluation Strategy, the Atlanta CRD National Evaluation Plan, and multiple test
plans for various types of data. These plans guided the Atlanta CRD National Evaluation.

The Atlanta CRD

The Atlanta CRD partners included the Georgia Department of Transportation (GDOT), the Georgia
Regional Transportation Authority (GRTA), and the State Road and Tollway Authority (SRTA). Other
partners were Atlanta Regional Commission (ARC), Georgia Department of Public Safety,

' National evaluation refers to evaluations of the UPA/CRD sites sponsored by U.S. DOT.
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Executive Summary

Metropolitan Atlanta Rapid Transit Authority (MARTA), Gwinnett County Government, Clean Air
Campaign (CAC), and Georgia Institute of Technology (Georgia Tech).

In 2007 deteriorating performance of the high occupancy vehicle (HOV) lanes on 1-85 provided the
focus for development of the Atlanta CRD projects. Heavy usage had resulted in peak hour speeds in
the HOV lanes of only 45 mph in the a.m. and 39 in the p.m. compared to 70 mph mid-day,?
threatening the federal minimum performance requirement for HOV facilities. In addition, travel time
reliability for all I-85 travelers during the morning and evening peaks had become among the worst in
the region.3

To address the performance problems, the CRD partners undertook innovative and challenging
approaches on |-85 intended to provide travelers with more reliable travel and enhance travel options
in the corridor. The centerpiece of the Atlanta CRD was the conversion of existing HOV lanes with two
or more minimum occupancy to dynamically-priced 3+ high-occupancy toll (HOT) lanes, called
Express Lanes, on approximately 16 miles of I-85 northeast of Atlanta. Atlanta was unique in going to
HOV3+ without also adding an additional lane. The goal was to use pricing to regulate usage of the
Express Lanes for vehicles with less than three passengers and to continue to allow 3+ carpools and
transit riders to use the lane at no charge.

Transit enhancements were added to provide an attractive alternative to driving and included 12 new
buses enabling operation of three new routes on the corridor and four park-and-ride lots that were
added or expanded. Bus riders would have the travel advantage of the Express Lanes without paying
atoll. To address the conversion from HOV2+ to HOV3+ for free use of the Express Lanes and the
need for registering a carpool to use the lanes, a targeted outreach effort was conducted to increase
the number of 3-person carpools. Innovative technologies were applied to enforcement in the
Express Lanes and included a gantry-controlled access system comprising radio frequency
identification (RFID) readers and a license plate recognition system as well as mobile automatic
license plate reader (ALPR) camera systems placed in vehicles of enforcement personnel.

The initial implementation of the Atlanta CRD projects in 2011 occurred against a backdrop of the
highest unemployment rates in the state and in the Atlanta area in recent times. The annual
seasonally adjusted unemployment rate for the state reached a high of 10.2 percent in 2010, before
declining to 9.8 percent in 2011 and 9.1 percent in 2012. In addition, gasoline prices fluctuated
between $2.70 and $4.00 in the year preceding and following the start of tolling. These trends in
employment and the cost of fuel could have changed travel patterns observed during the evaluation
period beyond the effect of the CRD projects themselves.

In addition to these general economic conditions, the post-deployment period was affected by
unanticipated operational and physical changes to the Express Lanes. After the opening of the
Express Lanes, low volume in the tolled lanes and congestion and slow speeds in the general
purpose lanes in the first few weeks generated a negative environment of public opinion such that
decision makers felt compelled to respond. Consequently, to increase demand, the peak-period
tolling algorithm was altered and rates for off-peak hours were set to a minimum of $0.01 per mile.
Later, an additional weave zone between the Express Lanes and general purpose lanes was added
near the Boggs Road overpass of -85 South.

2 Atlanta CRD partners, “Georgia HOV to HOT System Proposal,” Draft Submission to the U.S. Department of
Transportation, August 26, 2008.

3 Georgia Regional Transportation Authority, “2008 Transportation Metropolitan Atlanta Performance Report,”
undated.
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Executive Summary

Other considerations in the evaluation of the CRD projects were data and the length of the evaluation
period. The amounts and quality of data available to the evaluation presented constraints for some of
the analyses. Moreover, with the evaluation based on just one year of post-deployment data, traveler
response to the projects over a longer period as well as operations of the facilities by the partners
could be different than what was observed in the first year. For example, in the year since the end of
the period of the evaluation, more Peach Passes have been assigned, usage of the Express Lanes
has continued to grow, and average toll rates have increased.

Major Findings of the National Evaluation

The following points highlight the evaluation findings regarding the major 4T elements of the CRD
projects that were the focus of the national evaluation. Additional impacts of the CRD with respect to
congestion, safety, equity, environment, goods movement, business impacts, non-technical success
factors, and benefit-cost analysis were examined and are contained in the report

® Tolling. For I-85 travelers, the first year of the Express Lanes produced mixed
results. On October 1, 2011 the |-85 Express Lanes began operation between
Chamblee Tucker Road, just south of -285, to just north of Old Peachtree Road in
Gwinnett County. Monthly Express Lane usage reached approximately 400,000
vehicle trips from March through September 2012, with tolled trips accounting for
about 300,000 and HOV3+ trips accounting for about 29,300 per month. A total of
69,143 new accounts were opened and 197,044 Peach Passes were issued
between June 2011 and September 2012. The median use of Peach Pass
transponders was two trips per month. In all, 4.6 percent of tolled users and
3.2 percent of HOV3+ users took 20 or more trips on average per month in the
Express Lanes. The use of variable pricing appeared to be effective in regulating
Express Lane traffic flow in the a.m. peak. It appeared to be too early to tell how
effective variable pricing was in the p.m. peak as the correlation between tolls and
traffic flow was not as apparent as in the a.m. peak. However, Express Lane traffic in
the p.m. peak outperformed the current general purpose and previous HOV traffic,
suggesting that price could have contributed to keeping traffic below the congestion
threshold.

During the peak periods travel times and speeds improved in the Express Lanes

but declined in the general purpose lanes, resulting in a travel time advantage of

3 minutes or more for Express Lane users. Post-deployment travel time data from
the tolling system provided by SRTA indicated that the travel time savings were
greater during the height of peak hour traffic. Travel reliability in the Express Lanes
improved in the p.m. peak but not the a.m. Overall peak period vehicle throughput in
the corridor declined, as did vehicle miles traveled. As expected, average occupancy
levels declined in the Express Lanes as 2-person carpools shifted to the general
purpose lanes. Even with an increase in transit riders, peak period person
throughput declined in both the a.m. and p.m. Results of surveys and focus groups
showed a perception that congestion had not improved in the corridor, although
Express Lane users tended to be more satisfied with their trips.

U.S. Department of Transportation, Office of the Assistant Secretary for Research and Technology
Intelligent Transportation Systems Joint Program Office

Atlanta Congestion Reduction Demonstration National Evaluation Report — Final xi



Executive Summary

® Transit. The CRD transit enhancement proved quite successful with those that
chose them, although marketing and media coverage of the transit alternative to the
Express Lanes were minimal. Three new Xpress bus routes funded by the CRD
operated on the corridor, the first of which began in August 2010. Four CRD-funded
park-and-ride lots—three new and one expanded—opened between August 2010
and August 2011. Together these additions represented a 117 percent increase in
spaces in the |-85 corridor. The evaluation also included two other lots that were not
funded by the CRD but that might have been impacted by the Express Lanes.
Between 2010 and 2012, peak period Xpress bus ridership increased by 21 percent
in the a.m. and by 17 percent in the p.m., with much of the increase occurring as
CROD transit enhancements came on-line prior to tolling. Usage of CRD-funded
routes and park-and-ride lots increased as non-CRD funded transit in the corridor
declined. Xpress bus ridership in the region experiencing a decline overall during the
evaluation period, with the exception being the 1-85 CRD-funded routes. About half
of new -85 riders said tolling influenced them to start taking the bus. Xpress bus
riders expressed very high satisfaction with the bus service, although post-tolling
surveys suggested that some riders perceived slower bus travel time despite actual
travel time being better or unchanged.

® TDM. To support the CRD projects, GDOT and SRTA contracted the CAC to
undertake public outreach to increase the number of 3-person carpools in the |-85
Express Lanes. Through outreach to employers in meetings and events (distributing
over 600 targeted brochures), and especially through targeted outreach using a
database of registered carpoolers, CAC efforts focused on converting existing
2-person to 3-person carpools and on creating 3-person carpools from single-
occupant vehicle (SOV) drivers. However, the outreach led to only 18 existing
registered 2-person carpools adding a third person. Peak period occupancy data
indicated that carpools of all sizes appeared to have declined in both the Express
Lanes and general purpose lanes, while a survey of household showed some
increases in carpooling for all trip purposes throughout the day. Moreover, a
substantial shift from the Express Lanes to the general purpose lanes by 2-person
carpools might be partially attributed to the change to HOV3+ for free usage of the
Express Lanes and to the fact that an HOV2+ lane remained in place beyond the
southern end of the CRD project.

® Technology. The CRD’s enforcement technology appeared to work well, although a
robust evaluation wasn’t possible with available data. The gantry-controlled access
system for the Express Lanes identified toll violators and resulted in 49,229 notices
being mailed by SRTA from February 2012 through September 2012. There were
1,407 warning letters issued during the first three months (November 2011 through
January 2012) prior to beginning the full violation notification process. In addition,
SRTA operators expressed satisfaction with system features for optimizing violation
detection. Automatic license plate readers installed in vehicles of Department of
Public Safety (DPS) enforcement personnel provided an alert if a license plate
matched the database of registered HOV3+ users thereby prompting a visual
inspection by the enforcement officer for vehicle occupancy compliance. DPS
personnel using the technology issued an average of 47 occupancy citations per
month. DPS also issued an average of 21 citations per month to drivers crossing the
double white line. Insufficient data prevented a comparison of the rate of occupancy
violations in the previous HOV lane with the rate after tolling began.
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Chapter 1 Introduction

Chapter 1 Introduction

This report presents the national evaluation of the Atlanta CRD sponsored by the U.S. DOT CRD
program. Atlanta was one of six locations selected by the U.S. DOT to implement a suite of strategies
aimed at reducing congestion under the UPA and the CRD programs.

The Atlanta CRD included multiple projects focusing on tolling, transit, telecommuting/TDM, and
technology (4Ts) in the 1-85 corridor in the Atlanta metropolitan area. The U.S. DOT selected a team
led by Battelle to conduct an independent evaluation of the UPA projects. This document presents the
final results of the Atlanta CRD National Evaluation, developed by the Battelle team in cooperation
with the Atlanta CRD partners and the U.S. DOT. The report presents information from the pre- and
post-deployment periods, including a full year of operation for all CRD projects.

This report is divided into five sections following this introduction. Chapter 2 summarizes the UPA and
CRD programs. Chapter 3 highlights the Atlanta CRD local agency partners and projects. Chapter 4
presents the national evaluation methodology and the data used in the evaluation. Chapter 5
describes the various impacts from the projects and the major findings from the evaluation. Chapter 6
highlights the overall conclusions from the national evaluation of the Atlanta CRD projects.

Appendix A through Appendix M present more detailed findings for twelve analysis areas and data on
exogenous factors used in the evaluation. Appendix N contains the hypotheses and questions
guiding the Atlanta CRD national evaluation.

The evaluation report is intended to serve the needs of a variety of readers. For a reader seeking an
overall understanding of the strategies used in the Atlanta CRD and the key findings about their
effectiveness and impact, Chapters 3 and 6 will be most useful. Readers interested in specific types
of transportation projects, such as transit, should consult the pertinent project descriptions in

Chapter 3, along with the associated analysis in Chapter 5. For analysis of cross-cutting effects, such
as equity and benefit-cost analysis, readers will find those results in Chapter 5. Readers interested in
an in-depth understanding of the evaluation should consult the appendices, each of which focuses on
a different aspect of the evaluation, and the previously published evaluation planning documents.

The reader should bear in mind that, as with any evaluation of systems operating in the real world,
factors beyond the control of the evaluation process could have impacted the results. These include,
for example, the general economic conditions during the evaluation period and the quality and
quantity of data available for the evaluation. In addition, the analysis is based on a one-year post-
deployment period and assessment of travelers’ response to the CRD projects over a longer period
could not be made. Thus, the longer-term impacts of the CRD projects could be substantially different
than what was observed in the first year.
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Chapter 2 The UPA/CRD Programs

Atlanta was one of six sites awarded a grant by the U.S. DOT in 2007 and 2008 for implementation of
congestion reduction strategies under the UPA and the CRD programs. The other areas were Los
Angeles, Miami, Minnesota, San Francisco, and Seattle-Lake Washington. A set of coordinated
strategies known as the 4Ts incorporate tolling, transit, telecommuting/TDM, and technology were
tailored to the needs of each site.

The national evaluation assessed the impacts of the UPA and CRD projects in a comprehensive and
systematic manner across all sites. The objective was to document the extent to which congestion
reduction is realized from the 4T strategies and to identify the associated impacts and contributions of
each strategy. The evaluation also sought to determine the contributions of non-technical success
factors—outreach, political and community support, and institutional arrangements—to the success of
the projects and the overall net benefits relative to costs. Detailed documentation of the national
evaluation framework and the evaluation planning documents specifically for the Atlanta CRD can be
found at http://www.upa.dot.gov/pub.htm.
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Chapter 3 Atlanta Congestion
Reduction Demonstration

This chapter presents the Atlanta CRD, describing the Atlanta CRD partners; the transportation
system and underlying congestion issues in the Atlanta metropolitan area, specifically the 1-85
corridor; and the Atlanta CRD projects and deployment schedule.

3.1 The Atlanta CRD Partners

The Atlanta CRD partners included GDOT, GRTA, and SRTA. Other partners were ARC, Georgia
DPS, MARTA, Gwinnett County Government, CAC, and Georgia Institute of Technology (Georgia
Tech).

GDOT's role in the CRD reflected its statewide responsibility for planning, constructing, maintaining,
and improving the state’s roads and bridges. GDOT was responsible for all construction needed for
the HOV-to-HOT conversion on I-85 and in the ongoing infrastructure maintenance and operations of
all lanes in the demonstration corridor.

GRTA s the state agency responsible for improving Georgia’s mobility, air quality, and land-use
practices. In that capacity, GRTA operates Xpress, a public transportation service in partnership with
12 counties in metropolitan Atlanta. In the CRD, GRTA was responsible for acquiring buses to provide
additional service on the [-85 corridor and for construction of new and expanded park-and-ride lots.
GRTA worked in concert with Gwinnett County Transit (GCT), which operates the Xpress buses in the
corridor.

SRTA is the toll operator of the I-85 Express Lanes, reflecting its responsibility throughout Georgia to
operate toll roads. SRTA established the variable toll rates, selected the electronic toll technology,
marketed the Express Lanes to travelers, and managed tolling operations.
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3.2 The Transportation System in the Atlanta Area 1-85
Corridor

The Atlanta region was the third fastest growing region in the U.S. in the last decade, adding one
million residents between 2000 and 2010.# ARC estimated that the 10-county region’s population
reached 4,179,500 in 2012.5 Much of that growth occurred in Gwinnett County where the CRD took
place.

At the start of the CRD projects the population in Atlanta was served by a transportation infrastructure
in the region comprising more than 350 miles of interstate in the 10-county area, six public
transportation providers,® and a network of HOV lanes. The 44 miles of HOV lanes were on five
interstate corridors, which had one HOV lane in each direction for a total of approximately 90 lane
miles. Traffic congestion in the region was increasing. The Atlanta region had the second highest
percent increase of vehicle miles traveled (VMT) from 1990 to 2003 (66 percent) and highest VMT per
capita (~28 miles) compared to similar regions (Dallas, Houston, Phoenix, and Washington DC).”
Texas A&M Transportation Institute estimated that the annual congestion delay for the Atlanta
metropolitan area was 135 million person-hours in 2007, with the total cost of congestion close to
$2.9 billion.8

In the I-85 corridor increased congestion led to deteriorating performance of its HOV2+ lanes, which
operated during peak periods at level of service (LOS) F, the worst level. Heavy usage had resulted in
peak hour speeds in the HOV lanes of only 45 mph in the a.m. and 39 in the p.m. compared to

70 mph mid-day® and threatened compliance with the federal minimum performance requirements for
HOV facilities.'® In addition, travel time reliability for all I-85 travelers during the morning and evening
peaks had become among the worst in the region.

4 Atlanta Regional Commission, Nov./Dec. 2011. Regional Snapshot, State of the Atlanta Region: 2011.
5 Atlanta Regional Commission website: http://www.atlantaregional.com/info-center/arc-region.

6 These providers are MARTA, Cherokee Area Transportation Services (CATS), Cobb Community Transit (CCT),
C-Tran (Clayton Transit), Gwinnett County Transit (GCT) and GRTA Xpress (Georgia Regional Transportation
Authority).

7 Georgia's HOV to HOT System Proposal, Draft Submission to U.S. DOT, August 26, 2008.
8 Texas Transportation Institute, 2009 Urban Mobility Report, Performance Measure Summary — Atlanta, GA.

9 Atlanta CRD partners, “Georgia HOV to HOT System Proposal,” Draft Submission to the U.S. Department of
Transportation, August 26, 2008.

10 HOV facility degradation is defined in Section 166(d)(2) of the Federal Aid Highway Program as an HOV lane
that does not meet minimum average operating speed of 45 mph with a speed limit of 50 mph or greater for

90 percent of the time over a 180-day monitoring period during morning and evening weekday peak hours.
Source: http://ops.fhwa.dot.gov/freewaymgmt/hovguidance/chapter4.htm.

" Georgia Regional Transportation Authority, “2008 Transportation Metropolitan Atlanta Performance Report,”
undated.
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To address the performance problems, the aim of the CRD projects was to provide more reliable travel
in the HOV2+ lane by converting it to a tolled lane with a 3-person carpool minimum to ride for free
and to enhance travel options for all travelers with improved transit in the corridor. The CRD provided
the opportunity to demonstrate the effectiveness of innovative strategies for addressing Atlanta’s
congestion problem and to provide better mobility options for its residents. The -85 CRD corridor was
to be the first portion of what was planned as a network of Express Lanes in the region, and the
lessons gained on I-85 could be applied as new portions of the planned expansion were implemented.

3.3 Atlanta CRD Projects and Deployment Schedule

This section presents the CRD projects and the deployment schedule. Figure 3-1 highlights the
general location of the various Atlanta CRD projects, which are described in the following pages by the
tolling, transit, telecommuting, and technology categories.

3.3.1 Tolling Projects

Atlanta’s tolling strategy was to open up the capacity of HOV lanes on I-85 to other vehicles for drivers
with a willingness to pay for a faster, more reliable commute. As the first phase of a regional
integrated system of congestion-priced lanes, the existing HOV lanes were converted to dynamically
priced HOT lanes, called Express Lanes, on approximately 16 miles of the northeast portion of 1-85
from Chamblee Tucker Road, just south of 1-285, to just north of Old Peachtree Road in Gwinnett
County. GDOT was responsible for the construction in the HOV-to-Express Lanes conversion. SRTA
operated the tolling portion of the system, which began on October 1, 2011. The Express Lanes are
depicted in Figure 3-1. Not depicted in the figure is an additional weave zone near the Boggs Road
overpass on I-85 South that was implemented in 2012.

The Express Lanes operated continuously for one lane in both the northbound and southbound
directions. The Express Lanes were designed to be variably priced with a toll rate that changed as
frequently as every 5 minutes based on the downstream segment of the corridor with the highest
observed volume and the highest potential for degradation in speed. Toll amounts per vehicle could
be derived by using the calculated distance between the detected entry point and exit point.

The occupancy requirement for using the Express Lanes toll-free changed from the two or more
people on the previous HOV lanes (HOV2+) to three or more people (HOT3+), and registration was
also required. Registered toll-exempt vehicles included vehicles with three or more people,
motorcycles, alternative fuel vehicles (AFVs) with GAAFYV license plates (but not hybrids), transit, and
emergency vehicles. Pre-registered vehicles with less than three occupants had to pay a toll to be
allowed on the Express Lanes. The combination of the change in the occupancy requirements from
2+ to 3+ and required registration appeared to have contributed to the initial low usage of the Express
Lanes.
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Figure 3-1. 1-85 HOV-to-HOT Conversion Project

3.3.2 Transit Projects

The objective of the CRD transit projects was to expand and enhance the existing Xpress buses using
I-85 to attract more riders who would benefit from improvements to the Express Lanes as non-tolled
users. GRTA used CRD funding to purchase 20 new commuter buses, 12 of which operated in the
[-85 corridor. The expanded fleet enabled three new routes to operate on the corridor, the first of
which began in August 2010. GRTA was also responsible for the CRD-funded park-and-ride lot
enhancements. These included three new lots—Mall of Georgia, Hamilton Mill, and Hebron Baptist
Dacula—and one expanded lot at I-985/GA 20. The Mall of Georgia lot was the first to open in August
2010 with 750 leased spaces. Opening in June 2011 were 400 new leased spaces at Hebron Baptist
Dacula. Opening in July 2011 was the expanded lot at I-985/GA 20, which added 400 spaces to the
347 that already existed previously. The Hamilton Mill lot opened in August 2011 with 918 spaces.
Together these additions represented a 117 percent increase in spaces in the [-85 corridor. In addition
to the CRD-funded park-and-ride lots, the evaluation included two other lots that were not funded by
the CRD but could have been impacted: the Discover Mills and Indian Trail park-and-ride lots.
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3.3.3 TDM

The TDM strategy of the Atlanta CRD focused on carpooling outreach. To support the CRD

projects, CAC, under contract to SRTA and GDOT, undertook public outreach to increase the number
of 3-person carpools in the -85 Express Lanes corridor. Their efforts focused on converting existing
2-person to 3-person carpools and on creating 3-person carpools from SOV drivers. CAC used
existing carpooler databases to identify and contact 2-person carpoolers. In conjunction with SRTA,
CAC identified SOV commuters who travel in the -85 Express Lanes and encouraged carpool
formation. SOV drivers were also targeted through outreach to employers in the 1-85 corridor and to
employers outside the corridor who may have had employees who used the |-85 corridor. The
carpooling outreach activity operated from July 2011 through February 2012.

3.3.4 Technology Projects

In addition to ITS technologies incorporated into other projects, the technology strategy of the Atlanta
CRD included automated enforcement systems. The Express Lane was separated from the adjacent
general purpose lane by a double white striped buffer that was enforced electronically by a series of
gantries equipped with RFID readers that read transponders and by cameras used in a license plate
recognition system that detected when and where a vehicle crossed into and out of the Express Lane.
Vehicles that were first detected at points that were not near the legal ingress/egress points were sent
violation notices through the mail.

Mobile automatic license plate readers (ALPR) camera systems installed in enforcement vehicles
aided police officers with visual occupancy verification of vehicles using the Express Lane.
Enforcement officials were provided with an audible or visual alert if a license plate matched the
database of registered HOV3+ users to prompt a visual inspection for vehicle occupancy compliance.
Officers uploaded a list of occupancy violations written during a shift to the Express Lanes back-office
system.

3.3.5 Atlanta CRD Project Deployment Schedule

Table 3-1 presents the deployment timeline for the various Atlanta CRD projects. The Express Lanes
on [-85, along with automated enforcement, became operational in October 2011. The new transit
routes were phased in between August 2010 and August 2011, with park-and-ride lot enhancements
being completed between August 2010 and August 2011. Carpooling outreach was conducted
between July 2011 and February 2012.

Table 3-1. CRD Projects and Deployment Timeline

Projects Operational Date
Express Lanes on [-85 October 2011

3 New Bus Routes August 2010 — August 2011
Park-and-Ride Lots August 2010 — August 2011
Automated Enforcement October 2011

Carpooling Outreach July 2011 — February 2012

Source: Battelle
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Chapter 4 National Evaluation
Methodology and Data

This section highlights the national UPA/CRD evaluation methodology and the data used in
conducting the Atlanta CRD national evaluation. An overview of the national UPA/CRD evaluation
methodology is presented first in Section 4.1. The four objective questions posed by the U.S. DOT to
guide the national evaluation are described, along with the associated analyses. The major data
sources used in the Atlanta CRD national evaluation are presented in Section 4.2.

4.1 Four U.S. DOT Evaluation Questions

The national evaluation assessed the impacts of the UPA/CRD projects in a comprehensive and
systematic manner across all sites. The Battelle team developed a National Evaluation Framework
(NEF) to provide a foundation for evaluation of the UPA/CRD sites.'> The NEF was based on the 4T
congestion reduction strategies and the questions that the U.S. DOT sought to answer through the
evaluation. The NEF defined the questions, analyses, measures of effectiveness, and associated
data collection for the entire UPA/CRD evaluation. The framework was a key driver of the site-specific
evaluation plans and test plans, and it served as a touchstone throughout the project to ensure that
national evaluation objectives were supported through the site-specific activities.

Table 4-1 presents the four U.S. DOT objective questions'3 and the analysis areas used in the Atlanta
CRD evaluation to address these questions. As noted in the table, the analysis areas focused on the
overall reduction in congestion, the performance of the 4Ts, and associated impacts. Elements of the
analyses are presented in Chapters 5 and 6. Appendices A through L present detailed information on
the 12 analyses. Appendix M summarizes information on changes in exogenous factors, and
Appendix N is a compilation of all the hypotheses and questions examined in the evaluation.

12 Battelle, Nov. 21,2008. “Urban Partnership Agreement and Congestion Reduction Demonstration: National
Evaluation Framework” Pub. No. FHWA-JPO-09-011. Available at
http://ntl.bts.gov/lib/30000/30700/30764/14446.pdf.

'3 “Urban Partnership Agreement Demonstration Evaluation — Statement of Work,” United States Department of
Transportation, Federal Highway Administration, November 29, 2007.
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Table 4-1. U.S. DOT Objective Questions and Atlanta CRD Evaluation Analyses

U.S. DOT 4 Objective Questions Evaluation Analyses

#1 — How much was congestion reduced? #1 — Congestion

Strategy Performance

#2 — Strategy Performance: Tolling
#3 — Strategy Performance: Transit
#4 — Strategy Performance:
Telecommuting/TDM
#2 — What are the associated impacts of the | #5— Strategy Performance: Technology
congestion reduction strategies?

Associated Impacts

#6 — Associated Impacts: Safety

#7 — Associated Impacts: Equity

#8 — Associated Impacts: Environmental
#9 — Associated Impacts: Goods Movement
#10 — Associated Impacts: Business Impacts

#3 — What are the non-technical success

#11 — Non-Technical Success Factors
factors?

#4 — What is the overall cost and benefit of the

strategies? #12 — Benefit Cost Analysis

Source: Battelle

4.2 Atlanta CRD Evaluation Process and Data

The Atlanta CRD evaluation involved several steps. Members of the national evaluation team worked
closely with the local partners and U.S. DOT representatives on the following activities and products:
Project kick-off conference call, site visit, and workshop;

Atlanta CRD National Evaluation strategy;

Atlanta CRD National Evaluation Plan;

10 Atlanta CRD data collection test plans;

Collection of at least one year of pre-deployment and one year of post-deployment
data;

Analysis of the collected data, surveys, and focus groups; and

® An Interim Atlanta CRD National Evaluation Technical Memorandum and a National
Evaluation Report (this document).
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A wide range of data was collected and analyzed as part of the Atlanta CRD. Table 4-2 presents the
data, the data sources, and related analysis areas used in the Atlanta CRD national evaluation.
Appendices of this document present detailed descriptions of the data sources and the analysis

techniques.

Members of the Battelle team worked with representatives from the Atlanta CRD partnership agencies
and the U.S. DOT on all aspects of the national evaluation. This team approach included the

participation of local representatives throughout the process and the use of site visits, workshops,

conference calls, and e-mails to ensure ongoing communication and coordination. The local agencies

were responsible for data collection and conducting surveys, focus groups, and interviews. The

Battelle team was responsible for analyzing the local data and survey results.

Table 4-2. Atlanta CRD National Evaluation Data Sources

Data Source Major Analysis Areas(s)
Freeway Traffic Sensor Data GDOT Congestion Analysis
Tolling Analysis
Environmental Analysis
Equity Analysis
Benefit Cost Analysis
Crash Data GDOT Safety Analysis
Benefit Cost Analysis
Transit Ridership Data GRTA Transit Analysis
Equity Analysis
Transit Travel Time, Revenue Miles GRTA Transit Analysis
and Hours, and Park-and-Ride Lot
Count Data
Peach Pass Customers, SRTA Tolling Analysis
Transponders issued, Monthly Use Equity Analysis
and Revenue
Toll Transaction Data and AVI SRTA Congestion Analysis
Sensor Data Tolling Analysis
Goods Movement Analysis
Express Lane Violations SRTA Tolling Analysis

Safety Analysis
Technology Analysis

SRTA Operations Personnel
Interviews

Texas A&M Transportation
Institute

Technology Analysis

Household Travel Survey

Volpe

Congestion Analysis
Tolling Analysis
Safety Analysis
Equity Analysis

Non-Technical Success Factors

Analysis
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Table 4-2. Atlanta CRD National Evaluation Data Sources (Continued)

Data

Source

Major Analysis Areas(s)

I-85 Carpooler Survey

SRTA and Noble Insight,
Inc.

o Tolling Analysis

e Congestion Analysis

e TDM Analysis

e Equity Analysis

¢ Non-Technical Success Factors
Analysis

Transit On-Board Ridership Survey GRTA e Transit Analysis
e Non-Technical Success Factors
Analysis
o Equity Analysis
Carpool and Vanpool Data CAC (GDOT) o TDM Analysis
Vehicle Occupancy Data Georgia Institute of e Tolling Analysis
Technology

HERO Operators, and Express Bus
Drivers, Transportation-Dependent
Businesses, Employer Focus Groups

GDOT and Noble Insight,
Inc.

e Congestion Analysis

o Tolling Analysis

e Safety Analysis

e Business Impacts Analysis
o Goods Movement Analysis

Stakeholder Interviews and
Workshops

Hubert H. Humphrey
School of Public Affairs

e Non-Technical Success Factors
Analysis

e Equity Analysis

News Media Coverage

Hubert H. Humphrey
School of Public Affairs

e Non-Technical Success Factors
Analysis

CRD Deployment and Operation
Costs

GDOT, SRTA, GRTA

o Benefit Cost Analysis

10-year Transportation Model ARC ¢ Benefit Cost Analysis
Projections
MOVES (Motor Vehicle Emissions ARC e Environmental Analysis

Simulator) Emissions Rates

e Equity Analysis
o Benefit Cost Analysis

Unemployment Rates — State and
Metro Area

U.S. Bureau of Labor
Statistics, Georgia
Department of Labor

e Exogenous Factors

Gasoline Prices

U.S. Energy Administration

e Exogenous Factors

Socio-Economic Data

U.S. Census Bureau

e Equity Analysis

Source: Battelle
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Chapter 5 Major Findings

This section highlights the major findings from the national evaluation of the Atlanta CRD projects.
The contextual changes that occurred in the Atlanta metropolitan area during the evaluation
period—including the increase in the unemployment rate—are highlighted in Section 5.1. The Atlanta
CRD’s use of the 4Ts—tolling, transit, telecommuting/TDM, and technology—are described in

Section 5.2. Information on changes from the pre- and post-deployment periods is also presented.

A summary of the impacts of the Atlanta CRD projects according to 12 evaluation analyses is provided
in Section 5.3.

5.1 Contextual Changes During the Evaluation Period

The initial implementation of the Atlanta CRD projects occurred against a backdrop of the highest
unemployment rates in the state and in the Atlanta area in recent times. The annual seasonally
adjusted unemployment rate for the state was 3.5 percent in 2000. It reached a high of 10.2 percent
in 2010, before declining to 9.8 percent in 2011 and 9.1 percent in 2012. The annual average non-
seasonally adjusted unemployment rate for the Atlanta metropolitan area was 3.0 percent in 2000,
10.1in 2010, 9.6 in 2011, and 8.9 percent in 2012. These trends could have attenuated the CRD
projects’ effectiveness and been reflected in the observed travel patterns. For example, the poor
economy could have caused commuter travel and traffic in general to have been lower during all or
part of the evaluation period, thereby influencing the evaluation results.

In addition, gasoline prices fluctuated throughout the evaluation period. The price of a gallon of
regular conventional retail gasoline in Atlanta reached a high of $4.10 per gallon in July 2008, and
then fell to a low of $1.69 in January 2009. In the pre-deployment period one year before the Express
Lanes opened in October 2011, the price increased from $2.70 the week of September 27, 2010, to a
peak of $3.97 in May 2011 to $3.51 the week of September 26, 2011. For the post-deployment
period, the price fluctuated between $3.26 and $4.00. These changes in gasoline prices may have
influenced travel behavior (such as the decision to carpool, use transit, or drive alone) and use of the
Atlanta CRD projects.

5.2 Use of the Atlanta CRD Projects

The implementation and use of the Atlanta CRD projects, along with their impact on the corridor, are
highlighted in this section. The Atlanta -85 CRD projects represented a set of strategies aimed at
expanding mobility options for I-85 travelers with a lane offering more reliable travel to more travelers
than was previously available; providing enhanced transit service as an alternative to driving the
corridor; facilitating carpools especially for three or more people to take advantage of the Express
Lanes; and using innovative technologies to improve operations. The local partners undertook the
challenges of implementing these strategies for the first HOV-tolled facility in the region where the vast
majority had limited experience with tolled facilities and where the vast majority of travel was in SOVs.
The following sections reveal how the strategies performed in achieving their objectives.
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5.2.1 Tolling

With the conversion of the HOV lanes to HOT lanes (depicted in Figure 5-1) starting in October 2011,
[-85 travelers willing to pay a toll for the potential of a faster or more reliable trip than available in the
general purpose lanes could use the Express Lanes. At the same time, two-person carpools no
longer had the privilege of riding for free in the Express Lanes, unless they found a third passenger.
Findings from the evaluation of data before and after the implementation of tolling revealed dramatic
responses by travelers to these changes in the 1-85 CRD corridor.

The decision to implement the change to the 3+ vehicle occupancy was based on congestion levels in
the HOV at the 2+ level. The limited national experience with increasing occupancy levels from 2+ to
3+ meant that the Atlanta CRD would be one of the early innovators, especially when combined with
other innovations the partners undertook. The project represented the first effort in the country to
increase occupancy levels from 2+ to 3+ and simultaneously to require registration and transponders
for 3+ carpools and expand from HOV to HOT operation without adding capacity. As a result of
combining all of these new approaches, it could be anticipated that some assumptions turned out
correct and some did not. The learning experience with these groundbreaking approaches provides
valuable information for other areas considering alternatives to HOV lanes operating at capacity with
2+ occupancy requirements.

{ 0ld Peachtree Rd
Sugarloaf Pkwy

EllT*DNLv
[ cornes: e R

SRTA, used with permission

Figure 5-1. Express Lanes in Operation

An indicator of interest in using the Express Lanes was the number of accounts and transponders
acquired by 1-85 travelers. All users of the Express Lanes in either tolled or non-tolled status were
required to register for an account and obtain a Peach Pass transponder, illustrated in Figure 5-2, for
placement in the windshield of each vehicle associated with the account. In addition, accounts and
toll tags that had been used on the Georgia 400 Toll Road were brought under the Peach Pass
umbrella. SRTA opened registration for Peach Pass in June of 2011 and implemented an intense
marketing campaign prior to the opening of the Express Lanes in the fall of that year. As shown in
Table 5-1, 69,143 new accounts were opened and 197,044 Peach Passes were issued between June
2011 and September 2012. Personal toll accounts represented 95 percent of new accounts, while
commercial toll accounts represented 3 percent. Toll-exempt accounts represented 1.5 percent of the
new accounts and post-paid accounts, non-revenue accounts, and emergency accounts combined to
account for the remaining 0.5 percent of the new accounts.
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Figure 5-2. Peach Pass Transponder

Table 5-1. New Accounts Opened and Peach Passes Issued by Month

New

Accounts New Peach
Month Opened Passes Issued
June 2011 235 14,704
July 2011 4,054 8,521
August 2011 4,786 33,978
September 2011 7,769 19,182
October 2011 13,349 23,013
November 2011 5,209 13,866
December 2011 3,463 9,253
January 2012 4,071 9,643
February 2012 3,583 8,252
Mar 2012 3,699 9,105
April 2012 3,242 8,296
May 2012 3,407 8,879
June 2012 3,415 8,341
July 2012 3,118 7,068
August 2012 3,154 8,180
September 2012 2,589 6,763
Total 69,143 197,044

Source: Texas A&M Transportation Institute, based on SRTA data.
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Once opened in October of 2011, usage of the Express Lanes grew incrementally, as travelers
adapted to the new system. By March 2012 trips or transactions for tolled and non-tolled vehicles per
month began to exceed 400,000 and remained in that range through the end of the evaluation period.
(Non-tolled transactions were for trips taken by vehicles that traveled in a one of several statuses that
did not require a toll, such as HOV3+ or emergency vehicles.) As shown in Figure 5-3, the monthly
volume of trips by tolled vehicles grew to about 300,000 starting in March 2012, six months after the
Express Lanes opened, whereas carpoolers of three or more (HOV3+) remained fairly constant in the
post-deployment period, averaging 29,300 trips per month.

e «» o HOV3+ Tolled
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Figure 5-3. Monthly Transactions of Tolled and HOV3+ Vehicles,
October 2011 — September 2012

Vehicles taking tolled trips had a median of two trips per month. This occasional use of the Express
Lanes was consistent for most tolled and toll-exempt Peach Pass holders. Of the 100,790 tolled
passenger vehicles, 21.7 percent took an average of 5 or more trips per month, and 4.6 percent took
20 or more trips per month. HOV3+ vehicles took a median of two trips per month in the HOV mode.
Of the 14,477 vehicles that used the Express Lanes at least once as an HOV 3+, 18.5 percent took an
average of 5 or more trips per month, and 3.2 percent took 20 or more trips a month. The vast
majority of Express Lane users traveled in only one toll status, although the system allowed for
HOV3+ vehicles to change between toll-exempt or tolled (if they notified the system 15 minutes in
advance of travel), when they did not have three or more persons in the car.

The introduction of dynamic pricing was meant to regulate the flow of traffic in the Express Lanes.
Figure 5-4 shows the relationship between the average toll price and flow rate during the a.m. peak
period at Indian Trail, which had the highest mean flow rate of all tolling segments for the weekday
morning peak direction (southbound). Figure 5-5 shows the relationship during the p.m. peak period
at Jimmy Carter Boulevard, which had the highest mean flow rate for the weekday afternoon peak
direction (northbound). The relationship between toll price and flow rate was more correlated in the
a.m. peak than in the p.m. peak, suggesting the tolls changed more frequently in order to manage the
higher and more consistent demand for the Express Lanes in the morning than for the lower demand
in the afternoon.
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Figure 5-5. Average Toll Price and Flow Rate at Jimmy Carter, P.M. Peak Period from

June to September 2012

The Express Lanes offered the potential for a faster and more reliable trip during the peak period.
For purposes of the analysis, peak period was defined as 6:00 to 10:00 a.m. and 3:00 to 7:00 p.m.
Comparison of the pre-deployment and post-deployment data in Table 5-2 revealed that the time it
took to travel the corridor in the Express Lane in the peak direction changed little after tolling—about
half a minute faster. Vehicles in the general purpose lanes, on the other hand, experienced a slight

increase (but less than 1 minute) in average travel time in the a.m. peak after tolling, but almost

2 minutes in the p.m. peak.
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Table 5-2. Pre- and Post-Deployment Mean Corridor Peak-Period Travel Times (in Minutes) for
the 1-85 General Purpose and Express Lanes — Peak Direction of Travel

. Mean Corridor Travel Time (Minutes

Peak Period ( )

(Direction of  Lane Pre- Post- Percent t-

Flow) Type Deployment Deployment Change Change value Significant??
A.M. Peak General

(Southbound) Purpose 16.1 16.9 0.8 5.10% 8.5 Yes
(6 a.m. to

10 a.m.) Express 14.1 13.8 -0.3 -2.20% -6.2 Yes
P.M. Peak General

(Northbound) Purpose 16.1 17.8 1.7  10.20% 213 Yes
(3:00 p.m. to

7 p.m.) Express 14.3 13.8 -0.5 -3.80%  -121 Yes

"Based on NaviGAtor |l data only. These travel times are for approximately 11.5 miles of 1-85 covered by the
NaviGAtor Il system for April 2011-August 2011 and April 2012-August 2012.

2 Statistically significant at the 95 percent confidence level.
Source: Texas A&M Transportation Institute based on data provided by Georgia Department of Transportation.

Table 5-2 also shows that drivers choosing the Express Lane could expect a faster peak-period trip
than in the general purpose lane. The Express Lane travel time advantage was about 3 minutes in
the a.m. and 4 minutes in the p.m. These findings were based on data for Monday through Friday
from GDOT’s NaviGAtor Il network of traffic sensors during the months of April through August of 2011
(pre-deployment) and 2012 (post-deployment).

A statistical comparison of the travel times in the Express Lanes was performed on each 30-minute
interval during the peak periods. The analysis showed that, during the morning peak period, from
6:30 a.m. to 8:00 a.m. and again from 9:00 a.m. to 10:00 a.m., travel times in the southbound Express
Lanes were statistically lower by approximately 1 minute in the post-deployment period compared to
the pre-deployment period. At all other times (from 6:00 a.m. to 6:30 a.m. and again from 8:00 a.m. to
9:00 a.m.), no statistical difference existed in the travel times in the Express Lanes in the a.m. peak.
Travel times in the general purpose lanes were determined to be statistically lower by approximately

1 minute only during the early portions of the a.m. peak (i.e., from 6:00 a.m. to 7:30 a.m.). During all
other times in the a.m. peak, no statistical evidence was found to suggest that travel times in the
general purpose lanes changed significantly between the pre- and post-deployment evaluation
periods.

The analysis also showed that during the evening peak period, except for the very edge of the peak,
the estimated mean travel times in the general purpose lanes were all statistically higher in the post-
deployment period compared to the pre-deployment period. For the general purpose lanes, travel
times were over 2 minutes higher early in the peak (i.e., before 5:00 p.m.), and less than 1.5 minutes
higher later in the evening (i.e., after 5:00 p.m.). On the other hand, travel time in the Express Lanes
was between 2 to 4 minutes lower consistently in the p.m. peak. Only early in the p.m. peak (between
3:00 p.m. and 3:30 p.m.) and late in the peak (from 6:30 p.m. to 7:00 p.m.) were travel times not
statistically different in the post-deployment period compared to the pre-deployment period. This
suggests that introducing HOT operations led to improvements in travel times in the Express Lanes
during some portions of both the morning and evening peaks, compared to the pre-deployment
condition.
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An alternate source of data available in the post-deployment period was SRTA's automatic vehicle
identification (AVI) system that reads the Peach Pass transponders of vehicles in both the Express
Lanes and general purpose lanes. Figure 5-6 was provided by SRTA to show the travel time
advantage of the Express Lanes in the a.m. for Tuesdays, the heaviest travel day of the week. The
data suggested that the Express Lane travel time advantage is higher — 4 minutes versus 2 minutes —
based on AVI data than on NaviGAtor data over approximately the same distance as the NaviGAtor
data. Similar differences were observed for the p.m. and can be found in Appendix A — Congestion
Analysis. One explanation for the differences in the travel times based on AVI and NaviGAtor was that
there were fewer NaviGAtor detector stations on the Express Lanes than on the general purpose
lanes and travel speeds from each station were extrapolated for longer segment distances, thereby
affecting travel time estimates for the entire corridor. In addition the AVI readings covered 13.7 miles
whereas the NaviGAtor data were for 11.5 miles. It should also be recognized that travel time derived
from AVI data tend to be more accurate than data derived from video detection systems like those
used by Navigator Il. Consequently, Express Lane users may have enjoyed a greater savings in
travel time than represented by the NaviGAtor data. Unfortunately, AVI data were not available for the
pre-deployment period to allow a before/after comparison.
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Figure 5-6. Tuesday A.M. Peak Period Average Travel Times on |-85 Express Lanes versus
General Purpose Lanes
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Table 5-3 shows that average travel speeds in the general purpose lanes declined slightly in the peak
direction of travel in both the a.m. and p.m. peaks. Mean peak period travel speed in the general
purpose lanes dropped by 2 mph in the a.m. peak and by 4 mph in the p.m. peak. Mean travel
speeds in the Express Lanes in both the a.m. and p.m. peaks increased by approximately 1 mph
resulting from the CRD improvements.

Table 5-3. Pre- and Post-Deployment Mean Travel Speed (in mph) for the 1-85 General Purpose
and Express Lanes — Peak Direction of Travel

_ Mean Travel Speed (mph)’

Peak Period

(Direction of Pre- Post- Percent
Flow) Lane Type Deployment Deployment Change Change
A.M. Peak General Purpose 461 43.9 2.2 -4.7%
(Southbound)

(6a.m.to10a.m.) Express 50.1 515 14 2.7%
P.M. Peak General Purpose 451 41.0 4.1 -9.0%
(Northbound)

(3:00 p.m.to 7 p.m.) Express 50.3 51.6 1.3 2.6%

" Based on NaviGAtor |l data only. These average travel speeds are for approximately 11.5 miles of
I-85 covered by the NaviGAtor Il system.

Source: Texas A&M Transportation Institute based on data provided by Georgia Department of
Transportation.

Improved travel reliability was one of the objectives of the Express Lanes, and travel time variability is
a measure of the level of consistency of travel conditions. The 95" percentile travel time is the time at
which 95 percent of travelers were measured traveling at or below. It is a good measure of travel
reliability and represents the travel time on some of the heaviest traffic days. Figure 5-7 presents the
recorded 95t percentile travel time computed from the NaviGAtor data for both the general purpose
lanes and the Express Lanes for the peak direction of travel for both the a.m. peak (6:00 to 10:00) and
p.m. peak (3:00 to 7:00).
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Chapter 5 Major Findings

As shown in Figure 5-7 small changes occurred in the peak period 95t percentile travel times after
tolling began. In the a.m. peak, the peak period 95" percentile changed little to none for the general
purpose and Express Lanes. In the p.m. peak, the 95t percentile travel times in the general purpose
lanes increased by less than 2 minutes in the post-deployment period, while the 95t percentile travel
times in the Express Lanes actually declined by 3 minutes in the post-deployment period. Thus, after
tolling began the Express Lanes offered greater reliability in the afternoon peak but not in the morning
peak.
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Table 5-4 shows the changes in person throughput in the corridor after implementing HOT operations
in the Express Lanes as well the transit improvements in the corridor. In the a.m. peak, total person
throughput declined by approximately 6 percent in the post-deployment period. In the p.m. peak the
decline was about 8 percent. Given that person throughput in the general purpose lanes did not
decline and transit ridership in the Express Lanes increased, the overall decline in person throughput
in the both the a.m. and p.m. peak periods can be attributed to the major drop in average vehicle
occupancy in the Express Lanes after tolling began.

Table 5-4. Pre-and Post-Deployment Total Daily Peak Period Person Throughput by Vehicle
Occupant Class

Total Peak Period Person Throughput

Vehicle Occupant Pre- Post-
Class Deployment Deployment Change Percent Change

A.M. Peak (6:00-10:00 a.m.) -- Southbound

Single Occupant Vehicles 32,657 32,863 206 0.6%
2-person Vehicles 10,589 7,711 -2,878 -27.2%
3-person Vehicles 602 507 -95 -15.8%
4+ person Vehicles 547 546 -1 -0.2%
Transit 1,385 1,464 79 57%
Total 45,780 43,091 -2,689 -5.9%
Single Occupant Vehicles 35,237 34,792 -445 -1.3%
2-person Vehicles 13,568 10,112 -3,456 -25.5%
3-person Vehicles 1,253 888 -365 -29.1%
4+ person Vehicles 938 965 27 2.9%
Transit 1,374 1,452 78 5.6%
Total 52,370 48,209 -4,162 -7.9%

Source: Texas A&M Transportation Institute.
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Table 5-5 shows the change in VMT within the limits of the CRD corridor as a result of the CRD
deployment. Overall, VMT in both the general purpose lanes and the Express Lanes declined in the
post-deployment period in both the a.m. and p.m. peaks. In the a.m. peak, VMT declined by

8.6 percent, while in the p.m. peak VMT was reduced by 2.1 percent. The majority of the change in
the a.m. peak was attributed to reductions in VMT in the general purpose lanes. In the p.m. peak
period, the reduction in VMT was greater in the in the Express Lanes compared to the general
purpose lanes. Given that there was a decline in VMT in all lanes, factors other than tolling in the
Express Lanes may explain some of the drop.

Table 5-5. Pre-and Post-Deployment of VMT in the General Purpose and Express Lanes withi
the CRD Corridor

Vehicle Miles Traveled in the CRD Corridor’

Peak Pre- Post- Percent
Period Lane Type Deployment  Deployment Change Change
A.M. Peak General Purpose 379,018.2 345,241.9 -33,776.3 -8.9%
(Southbound) £, s Lanes 46,225.6 43,470.4 2,755.2 6.0%
(6a.m.to

10 a.m.) Total 425,243.8 388,712.3 -36,531.5 -8.6%
P.M. Peak General Purpose 415,061.8 410,430.5 -4,631.3 -1.1%
(Northbound) o Lanes 5,2434.1 47,3775 -5,056.6 -9.6%
(3:00 p.m. to

7 p.m.) Total 467,495.9 457,808.0 -9,687.9 -2.1%

" Based on NaviGAtor |l data for approximately 11.5 miles of I-85 covered by the NaviGAtor |l system
Source: Texas A&M Transportation Institute.
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A comparison of annual average daily traffic (AADT) values was made for selected corridors in the
region as shown in Figure 5-8. Average daily traffic on -85 in the study corridor remained relatively
constant between 2005 and 2009 before dramatically rising in 2010 and then declining slightly in 2011
and 2012. (Construction on -85 was completed in 2009, and most likely accounts for the sharp
upswing to 2010.) AADT values on I-75 steadily declined between 2005 and 2008, before stabilizing
at around the 2008 values. In contrast, AADT volumes on |-285 and GA 400 remained relatively
constant since 2005. It should be noted that AADT values in the study corridor dropped by 5 percent
between 2010 and 2011 and by 1 percent between 2011 and 2012. This drop in AADT may have had
an influence on the changes in vehicle throughputs and VMTs observed in the peak periods on I-85.
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Another source of data for measuring the impact of the CRD projects came from the Volpe household
travel survey, with the methodology described in Appendix A — Congestion Analysis. Travelers who
either drove or rode the bus were asked to use a seven-point scale to rate their level of satisfaction
with different aspects of their trips, including travel speed, driving time, and predictability of their driving
time. For those who drove, the analysis of trip satisfaction focused on travel during the morning peak
period from 7:00 a.m. to 9:00 a.m., since pricing is supposed to provide the greatest benefits during
the most congested time periods.'* Comparison of pre-deployment (wave 1) with post-deployment
(wave 2) satisfaction in Table 5-6 reveals a significant difference across waves for the Express Lanes
on all three measures, with trips in wave 2 receiving more positive ratings. (“Positive” or “satisfactory”
ratings are defined as those to the right of the “neutral” rating, considered together in the table below.)
The percentage of trips rated as satisfactory for travel time increased from 32 percent in wave 1 to

43 percent in wave 2. For the travel speed measure the satisfactory ratings increased from

35 percent in wave 1 to 43 percent in wave 2. For trip-time predictability the satisfactory ratings
increased from 30 percent to 36 percent. Overall, a larger percentage of users surveyed were
dissatisfied than satisfied over all three measures in both waves 1 and 2. However, the variance
between the percentage of users identifying as dissatisfied versus satisfied was smaller for wave 2,
indicating improvement post-deployment.

Table 5-6. Satisfaction with A.M. Peak Hour HOV/Express Lane Trips
(Wave 1: N=93 Trips; Wave 2, N=169 Trips)

Very Somewhat Somewhat Very
Dissatisfied Dissatisfied Dissatisfied Neutral Satisfied Satisfied Satisfied

Travel Time

Chi-
Wave 1 12% 18% 27% 11% 8% 21% 3%  sq=40.1
sig
Wave 2 13% 15% 20% 9% 18% 19% 6% <0.0001
Travel Speed
Wave 1 129 159 299 99 119 209 49 cht
ave % % % % %o % ) 5q=34.2;
sig
Wave 2 15% 16% 15% 10% 20% 18% 5% <0.0001
Predictability
Wave 1 14% 10% 20% 27% 6% 21% 3% cht
ave () 0 (] 0 (V] (4 (V] sq=23.1 :
sig
Wave 2 13% 9% 23% 19% 12% 18% 6% 0.0008

Source: Volpe, used with permission.

4 For purposes of the survey Volpe defined the morning peak period as 7:00 a.m. to 9:00 a.m., whereas the peak
period for analysis of the NaviGAtor data was 6:00 to 10:00 a.m.
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5.2.2 Transit

As illustrated by Figure 5-9 and Figure 5-10, the CRD-funded transit enhancements in the form of new
Xpress buses, added routes, and new or expanded park-and-ride lots were meant to attract
commuters to transit as an alternative to paying a toll in the Express Lane or traveling in the slower
general purpose lanes. The evaluation found that many [-85 travelers took advantage of the transit
alternative.

Georgia Regional Transportation Authority,

used with permission.

Figure 5-9. Xpress Bus Serving I-85 CRD Corridor

Georgia Regional Transportation Authority,

used with permission.

Figure 5-10. CRD-funded Park-and-Ride Lot at Hamilton Mill
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The essential question about the impact of the CRD transit enhancements was whether transit
ridership in the corridor increased. Table 5-7 shows that average daily ridership increased by

21 percent in the a.m. peak period and 17 percent in the p.m. peak period between the spring of 2010
and the spring of 2012. Spring was chosen for the analysis to control for potential seasonal variations
in ridership. Since the first of three new routes began in the summer of 2010, spring of 2010
represented the period prior to any CRD transit enhancements. With tolling in the Express Lanes
starting in October of 2011, the spring of 2012 represented the post-tolling level of transit usage.

Table 5-7. Average Daily Riders 1-85 Xpress Bus in the CRD Corridor

0,
Service AprJun2010  Apr-Jun2011  AprJun2012 P f;“t“:ﬁ’g
A.M. Peak 1,210 1,366 1,459 21%
P.M. Peak 1,239 1,364 1,454 17%

Source: Center for Urban Transportation Research

The increase in ridership is noteworthy for the following reasons. First, much of the increase occurred
several months prior to the start of tolling, when most of the transit enhancements were in place.

A second consideration is that Xpress bus ridership in the region declined during the 2010 to 2012
period, likely reflecting the nationwide economic downturn. Additional analysis of the ridership data for
I-85 buses, reported in Appendix C — Transit Analysis, revealed that the sustained ridership on -85
was attributable to the three CRD-funded routes. Had it not been for these new routes, there would
have been a decline in transit ridership. External factors unrelated to the CRD such as gasoline prices
and unemployment may have also influenced ridership. During the three-year evaluation period,
gasoline prices rose and unemployment fell (though it was still high). A statistical analysis revealed a
moderate correlation between [-85 bus ridership and gasoline prices and a weak correlation with
unemployment. The former was statistically significant at the 99 percent confidence level. The latter
was not statistically significant. More detailed information can be found in Appendix C — Transit
Analysis.

U.S. Department of Transportation, Office of the Assistant Secretary for Research and Technology
Intelligent Transportation Systems Joint Program Office

Atlanta Congestion Reduction Demonstration National Evaluation Report — Final 29



Chapter 5 Major Findings

Surveys of Xpress bus riders conducted by GRTA provided additional perspective on the impact of the
CRD on their use of transit. In May of 2012, seven months after the start of tolling, riders were asked
about the influence of the conversion of the HOV lane to an HOT lane on their decision to ride the bus.
Table 5-8 shows their responses. While only 13.5 percent of riders who had starting riding prior to
tolling said they were influenced to take transit because of the conversion of the lane to tolling,

48.9 percent of riders who began transit after tolling said they were influenced.

Table 5-8. Did the HOV Conversion Influence Your Decision to Ride a Bus?

Type of Rider Yes No

Freq. % Freq. %
All riders 162 19.6% 663 80.4%
Pre-toll riders 92 13.5% 590 86.5%
Post-toll riders 69 48.9% 72 51.1%

Results statistically significant at 95% confidence level based on Fisher’'s Exact test.
Source: May 2012 GRTA Xpress Survey (post-toll)

A promising indicator for Xpress buses to maintain and possibly grow ridership levels in the corridor
was that riders were very enthusiastic about the Xpress bus service. As illustrated in Table 5-9, more
than 90 percent of surveyed riders said they either liked or loved |-85 Xpress bus service.

Table 5-9. How Riders Describe 1-85 Xpress Bus Service

Response Freq. %
| will never ride it again 0 0.0%
| don't like it 2 0.2%
Itis OK 123 9.3%
| like it 585 44.2%
I love it 614 46.4%
Total 1,324  100.0%

Source: August 2011 GRTA Xpress Survey (pre-toll)

U.S. Department of Transportation, Office of the Assistant Secretary for Research and Technology
Intelligent Transportation Systems Joint Program Office

Atlanta Congestion Reduction Demonstration National Evaluation Report — Final 30



Chapter 5 Major Findings

To understand the overall impact of increased transit ridership on travel in the corridor, person
throughput was estimated. Table 5-10 shows transit and non-transit person throughput before and
after tolling. Non-transit is comprised of non-tolled (e.g., HOV3+) and toll-paying vehicles. While
transit’s share of total person throughput was small (less than 4 percent), its share did increase slightly
after tolling from 3.0 to 3.4 percent in the a.m. peak southbound and from 2.6 to 3.0 percent in the
p.m. peak northbound. In that sense, the CRD transit enhancements contributed slightly to
congestion mitigation in the corridor.

Table 5-10. Transit’s Contribution to Person Throughput

Peak Period

Person
Throughput
(Non-Transit)

Southbound (a.m. peak)
Northbound (p.m. peak)

Southbound (a.m. peak)
Northbound (p.m. peak)

44,395 97.0%

50,993 97.1%

41,627 96.6%

46,758 97.0%

Person

Throughput

(Transit)

1,385
1,374

1,464
1,451

3.0%
2.6%

3.4%
3.0%

Total Person
Throughput

Pre-Deployment

100.0%
100.0%

45,780
52,370

Post-Deployment

43,091 100.0%

48,209 100.0%

Source: Texas A&M Transportation Institute
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To evaluate the impact of the additional spaces at park-and-ride lots made possible by the CRD,
surveys of space utilization were conducted four times during the evaluation period by GRTA's
contracted operators in the |-85 corridor. In addition to the four CRD-funded lots, other lots not
receiving CRD funds but used by Xpress buses in the corridor were surveyed. The results are shown
in Table 5-11. Of note is that utilization increased at the lots served by the three new CRD-funded
routes, while utilization decreased at the lots served by the non-CRD-funded routes. The only
exception was the Indian Trail Park and Ride lot.

Table 5-11. Park-and-Ride Lot Utilization in the 1-85 Corridor

CRD- Served by
funded CRD-funded Oct Apr Oct Apr

Lot Lot Route 2010 2011 2011 2012
Mall of Georgia (Opened Aug-10) Yes Yes n/a’ 112 280 312
Hebron Baptist Church (Opened Jun-11)? Yes Yes 215
1-985/GA 20 (Expanded Jul-11) Yes No 302 292 219 269
Hamilton Mill (Opened Jul-11)2 Yes Yes 286 316
Discover Mills GCT (Expanded 2010) No No 469 278 609 269
Discover Mills GRTA No No 257 493 347 458
Indian Trail No No 194 196 268 215

" The October 2010 park-and-ride lot count data for the Mall of Georgia lot were lost in the mail, and there were no
additional copies of the data.

2Data collection began after the park-and-ride lot opened.
Source: Center for Urban Transportation Research

The CRD-funded lots and the routes serving them included the following:

® Mall of Georgia lot was served by the Route 411, which had seen ridership grow
steadily since it began in August 2010. Lot usage increased 178.6 percent from
April 2011 to April 2012.

® Hebron Baptist Church lot was served by the Route 416, which had seen steady
growth since service began in July 2011. From the one count performed for this lot in
April 2012, roughly half of the 400 leased spaces were occupied.

® The expanded I-985 lot was served by the Route 101, a non-CRD-funded route on
which ridership declined steadily since April 2011. Occupied spaces at the lot
dropped by 7.9 percent between April 2011 and April 2012.

®  Hamilton Mill lot was served by the Route 413, a CRD-funded route that had seen
ridership grow steadily since it started in August 2011. Lot utilization increased
10.5 percent in 6 months from October 2011 to April 2012.
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Since the Xpress buses were able to use the Express Lanes, the evaluation sought to determine
whether there was an improvement in the performance of the buses in terms of travel time after tolling.
Table 5-12 and Table 5-13 show bus travel times for the 1-85 CRD corridor portion of each route. For
all routes combined, travel times improved by 2.4 percent in the a.m. peak period and 5.0 percent in
the p.m. peak period.

Table 5-12. Xpress Bus Travel Times A.M. Peak Period

Route Apr-Jun 2011 Apr-Jun 2012 % Change p Value
101 00:47:09 00:42:21 -10.2% 0.000*
102 00:23:52 00:24:08 1.1% 0.748
103 00:36:27 00:37:39 3.3% 0.091
410 00:35:05 00:35:17 0.6% 0.829
411 00:46:48 00:41:50 -10.6% 0.000*
412 00:40:01 00:40:28 1.2% 0.620
4131 00:43:58 n/a

416" 0:44:30 n/a

Overall Percent Change -2.4%

* Statistically significant at the 95 percent confidence level.
" Route began operations after the 2011 data collection period, and only data for 2012 are available.
Source: Center for Urban Transportation Research

Table 5-13. Xpress Bus Travel Times P.M. Peak Period

Route Apr-Jun 2011 Apr-Jun 2012 % Change p Value
101 00:51:33 00:48:00 -6.9% 0.001*
102 00:31:36 00:30:15 -4.3% 0.217
103 00:46:05 00:41:51 -9.2% 0.000*
410 00:44:07 00:38:36 -12.5% 0.000*
411 00:44:22 00:46:02 3.8% 0.285
412 00:42:29 00:42:05 -0.9% 0.782
413 00:54:41 n/a

416 00:57:22 n/a

Overall Percent Change -5.0%

* Statistically significant at the 95 percent confidence level.
Source: Center for Urban Transportation Research
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For individual routes the results showed that in five of the seven instances where there was a
decrease in travel time, the change was statistically significant. In all five instances where there was
an increase in travel time, the change was minimal (less than 2 minutes) and not statistically
significant. Of particular note are Route 101 and Route 411. Unlike some of the other Xpress routes,
these two routes traveled the full 16 mile length of the 1-85 Express Lanes. Upon further analysis,
discussed in Appendix C — Transit Analysis, the downward trend during the a.m. period began well
before the start of tolling. Therefore, the tolls cannot be considered the primary cause of the
reduction. It is possible that the economic recession contributed to fewer vehicles on the road, which
in turn would have led to shorter travel times prior to tolling.

In the pre-tolling on-board survey, riders were asked to rate their level of satisfaction with 13 aspects
of the bus service as well as their overall level of satisfaction. The ratings were scaled from 1 to 5 with
1 being poor and 5 being excellent. The mean scores are shown in Table 5-14. Overall satisfaction
was rated 4.1 (very good). Eight of the 13 service aspects were rated over 4.0 as well, including travel
time and buses arriving on time.

Table 5-14. Service Aspect Ratings

Service Aspect Freq. Mean* Std. Dev.
Travel Time 978 43 0.8
Buses Arriving on Time 1,325 4.3 0.8
Driver Courtesy 1,323 4.3 0.8
Cost of Service 1,313 3.2 1.1
Directness of the Route 1,321 4.3 0.8
Availability of Schedule Info 1,327 39 1.0
Comfort 1,330 4.1 0.8
Ride Quality 1,329 42 0.8
Safe Operation 1,329 4.3 0.7
Safety and Security at Park and Ride Lots 1,327 3.9 1.0
Cleanliness 1,328 4.3 0.8
XpressGA.com website 1,218 3.7 0.9
Customer Service 1,288 3.7 1.0
Overall Satisfaction 1,320 41 0.7

*Scale: 1="Poor; 2 = Fair; 3 = Good; 4 = Very Good; 5 = Excellent
Source: August 2011 GRTA Xpress Survey (pre-toll)

Curiously, when surveyed in 2012 after tolling, nearly half the riders (49.1 percent) thought their travel
was slower than before. This was despite the fact that travel times had actually improved on most
routes or not changed. The Volpe household travel survey echoed these findings, with the large
majority of those taking transit trips expressing satisfaction, but a few registering a perception of an
increase in travel time for transit trips. The share of trips with travel time rated as satisfactory slipped
from 84 percent before tolling to 81 percent after tolling, accompanied by a 7 percent increase in the
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share of trips rated as unsatisfactory on travel time. Riders’ perceptions may have been affected by a
general mood of dissatisfaction with the Express Lanes that persisted six months after tolling started.

One final observation to be made is that there was a missed opportunity to draw more attention to the
transit investments that were made in the |-85 corridor and the benefits of transit as an untolled
alternative in the Express Lanes. The national evaluation team found little mention of the transit
investments. Instead, as noted in Appendix K — Non-technical Success Factors, the focus of the
communications and outreach was on tolling, and there was little mention of transit by the news
media. It is possible that the increase in ridership would have been greater had more people known
about the new express bus service.

5.2.3 TDM

Objectives of the TDM component of the CRD were to increase the number of HOV3+ carpools in the
CRD corridor and to minimize the impact of the CRD on existing carpools. After conversion of the
HQV lane to an HOT lane, carpools of three or more would continue to ride for free, whereas 2-person
carpools would not.

The CAC was responsible for conducting the outreach about carpooling for the CRD. Through its
ongoing employer and employee outreach, CAC encouraged formation of new 3-person carpools
from drivers who rode by themselves. A special I-85 brochure was distributed at meetings with
employer representatives and at CAC functions. A total of 600 brochures were distributed during the
pre- and post-deployment evaluation period. Overall, however, TDM outreach, and information on
alternative mode options in general, were not widely implemented as the focus of project information
was on obtaining and using a transponder and not on carpooling options to use the lane for free.

Under a special contract to SRTA and GDOT, the CAC used its database of carpoolers to conduct
targeted outreach to -85 commuters to encourage 2-person carpools to add another member. Out of
3,205 carpoolers who had previously registered with CAC, CAC was able to make direct contact with
1,261 to inform them about the Express Lanes’ requirements for HOV3+ carpools and to provide
information on carpool incentives including Carpool Rewards (CR), Cash for Commuters (CFC), and
Commuter Prize (CP). In follow-up contacts, 700 respondents said they had not formed a 3-person
carpool, whereas 18 said they had added a third carpooler to be able to use the Express Lanes for
free.

Comparison of pre- and post-deployment use of each of the carpool incentives was conducted, and
details are presented in Appendix D — TDM Analysis. The impact of these incentives in the 1-85
corridor was calculated to be 7.3 million miles of travel reduced, 750,000 of which is attributable to
mode shift during the post-deployment period. However, interpretation of the results was confounded
by changes made to the pre-deployment and post-deployment numbers available to the national
evaluation. A normal updating of the CAC database occurred in April 2012, at which time the number
of program registrants rose from the baseline number of 3,086 for October 2010 to 4,149 in March
2012. Some of the changes in the use of carpool incentives appear to be more attributable to the
database update than to effect of the special CRD outreach.

A more definitive determination of the effect of the CRD on carpooling was obtained from data sources
other than the CAC outreach. These included field observation of vehicle occupancy, data from the
SRTA carpooler survey, and data from the Volpe household travel survey.
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The before and after vehicle occupancy study (a field observation study conducted by Georgia Tech),
as described in Appendix A — Congestion Analysis, identified the number of persons in the vehicles
traveling on |-85 in the year before and year after tolling began. Table 5-15 shows the percent of
vehicles carrying 1, 2, 3, or 4 or more people before and after tolling in the HOV/Express Lanes

and the general purpose lanes during a 2-hour morning peak and 2-hour afternoon peak period used
in the Georgia Tech study. Table 5-16 translates those percentages into an estimate of the number of
vehicles in each occupancy category for the 4-hour peak period. After tolling, the data in these tables
showed not only a dramatic shift by 2-person carpools from the Express Lanes to the general purpose
lanes, but also a net decline in 2-person carpools. More surprising were the same shift and net
decline in carpools of three or more people, considering that they still could have traveled for free in
the Express Lanes. The average vehicle occupancy in the Express Lanes (excluding transit vehicles)
decreased from an average of 1.99 occupants per vehicle to 1.22 occupants per vehicle.

Table 5-15. Percent of Vehicles by Occupancy Level (Excluding Transit), Before and After
Opening of I-85 Express Lanes

Percent of Vehicles by Occupancy
Lane Type Time Period
1 2 3 4+

Southbound Moming Peak Period (7:00 — 9:00 a.m.)

Before 74 87.1 31 24
HOV/Express Lanes

After 85.3 12.1 0.9 1.7

Before 95.1 46 0.2 0.1
General Purpose

After 89.2 10.2 04 0.2
Northbound Afternoon Peak Period (4:30 — 6:30 p.m.)

Before 8.0 83.7 5.2 3.1
HOV/Express Lanes

After 834 13.5 1.0 22

Before 92.7 6.6 04 0.2
General Purpose

After 86.5 12.4 0.7 04

Source: Texas A&M Transportation Institute based on GDOT data.
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Table 5-16. Number of Vehicles by Occupancy Level (Excluding Transit), Before and After
Opening of I-85 Express Lanes

Estimated Vehicle Throughput by Occupancy
Lane Type Time Period
1 2 3 4+ Total

Southbound Morning Peak Period (6:00— 10:00 a.m.)

Before 317 3,730 133 103 4,283
HOV/Express Lane

After 3,555 504 38 71 4,168

Before 32,341 1,564 68 34 34,007
General Purpose

After 29,308 3,351 131 66 32,856

Before 32,658 5,294 201 137 38,290

Total

After 32,863 3,855 169 137 37,024
Northbound Afternoon Peak Period (3:00 — 7:00 p.m.)

Before 412 4307 268 160 5,146
HOV/Express Lane

After 3,698 598 43 97 4,436

Before 34,825 2477 150 75 37,597
General Purpose

After 31,093 4,457 252 144 35,946

Before 35,237 6,784 418 235 42,673

Total
After 34,792 5,056 296 241 40,386

Source: Texas A&M Transportation Institute

U.S. Department of Transportation, Office of the Assistant Secretary for Research and Technology
Intelligent Transportation Systems Joint Program Office

Atlanta Congestion Reduction Demonstration National Evaluation Report — Final 37



Chapter 5 Major Findings

A cross-sectional survey of carpoolers registered with CAC that was conducted by SRTA tended to
confirm the changes in carpool behavior observed in the occupancy data. No information existed on
how representative the CAC-registered carpoolers are of carpoolers in the |-85 corridor.
Nevertheless, the survey was the best available for comparison of pre- and post-tolling carpooling.
Table 5-17 shows what carpoolers said they would do when surveyed before tolling and what they
said they actually had done when surveyed after tolling. A large proportion (25 percent) switched to
driving alone. Some 2-person carpools (10 percent) stayed in the Express Lanes and paid the tolls,
but this was four and a half times as large as planned. Fewer 3+ carpools stayed in the Express
Lanes than planned (13 percent vs. 21 percent), and an approximately equal proportion of 2-person
carpools added a third person to use the Express Lane for free than planned (7 percent vs. 8 percent).
These behavior changes, among carpoolers registered with CAC, provide more evidence that most
2-person carpools were displaced from the HOV lanes upon conversion to Express Lanes, although
many shared-ride arrangements survived by shifting to the GP lanes (after which they could continue
to use the existing HOV2+ lane at the southern terminus of the Express Lanes).

Table 5-17. Planned and Actual Carpooler Response to Tolling

Before Tolling After Tolling

(planned %) (actual %)

Planned and Actual Carpooler Response to Tolling N=381 N=408
Continue as 2-person carpool in the Express Lanes 2 10
Shift as 2-person carpool in the general purpose lanes 45 41
Continue as 3+ carpool in the Express Lanes 21 13
Add a third person to use Express Lanes for free 8 7
Switch to transit 6 4
Telecommute <1 <1
Switch to driving alone 17 25
Total* 99 100

* Total does not sum to 100 due to rounding
The chi-square test of the distribution of data was significant and had a p value of <0.0001.
Source: Battelle based on SRTA data
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Figure 5-11 further illustrates the decline in frequency of use of the Express Lanes by survey
respondents who continued to carpool after tolling. The biggest changes were among those who
never used the Express Lanes and those who used it the most frequently, i.e., 5 or more times per
week. In 2012 after tolling, there were more carpoolers who never used the -85 Express lanes to
commute compared to the HOV lanes in 2011. In 2011, nearly half of carpoolers (47.6 percent) used
the I-85 HOV lanes at least five times per week, compared to less than a quarter of carpoolers

(24.4 percent) on the Express Lanes in 2012.

How often do you use the 1-85 HOV/Express
Lanes to commute?

. —171%
Never
33.3%

— 3.6%

Hardly ever

. . — 8.39
Occasionally (about 3 times a month) -_| 6.5% %
. 0

—18.9%

Once or twice a week

— 24.4%

Three or four times a week
oo
Five or more times a week *

2011 m2012

— 47.6%

Battelle based on SRTA data.

* Fisher's Exact test was significant at the 0.05 level.

Figure 5-11. Frequency of Use of I-85 HOV/Express Lanes by Carpoolers in Both Pre- and
Post-Deployment Surveys

The Volpe household travel survey provides a slightly different picture based on their analysis of trip
diaries of a panel of households before and after tolling. As evidenced by average vehicle occupancy
(AVO), the survey confirmed the drop in carpooling in the Express Lanes (AVO 2.22 before and 1.18
after tolling) and an increase in carpooling in the general purpose lanes (AVO 1.07 before and 1.18
after tolling). However, the survey indicated that the relative proportion of carpooling increased after
tolling. As shown in Table 5-18, among the trips taken on 1-85 at all times of day the number of trips
overall declined after tolling, but those in carpools increased from 9 to 13 percent while drive-alone
trips declined from 88 to 83 percent. Further analysis indicates that a substantial part of the increase
in carpooling is by members of the same household. It should be noted that the two data sources,
vehicle occupancy observations reported in Table 5-12 and Table 5-13 and the mode shares reported
in Table 5-15 are derived from different populations of travelers. The occupancy counts focused on
peak period travelers (largely commuters) while the Volpe survey focused on households who
reported travel for all trip purposes and all times of day.

U.S. Department of Transportation, Office of the Assistant Secretary for Research and Technology
Intelligent Transportation Systems Joint Program Office

Atlanta Congestion Reduction Demonstration National Evaluation Report — Final 39



Chapter 5 Major Findings

Table 5-18. Modes and Number of Trips on 1-85 Trips Before and After Tolling

Wave 1 (Before Tolling) Wave 2 (After Tolling)
Drive alone* 88% 83%
Carpool (2+ persons)* 9% 13%
Any transit (bus or rail) 3% 4%
All other modes 0% 1%
Number of Trips 6334 trips 5530 trips

*Statistically significant (Chi-square test p<0.0001)
Source: Battelle from Volpe data

5.2.4 Technology

Evaluation of CRD-funded technological enhancements focused on innovative approaches to
enforcement of the Express Lanes. The gantry-controlled access system enables automatic
identification of vehicles that are first detected at points that are not near the legal ingress/egress
points. SRTA sent violators notices through the mail.

In addition, vehicles of DPS personnel were equipped with mobile ALPR camera systems as shown in
Figure 5-12. The ALPR communicates with a database to identify HOV3+ registered vehicles so that

the DPS officer could visually verify that a vehicle had the appropriate number of occupants for use of
the Express Lane in non-tolled status. DPS issued citations to occupancy violators. They also issued
citations for double white line violations they observed.

State Road and Tollway

Figure 5-12. Department of Public Safety Automatic License Plate Readers

SRTA issued a total of 49,229 violation notices based on the gantry-controlled access system from
February 2012 through September 2012. Additionally, SRTA issued 1,207 warning letters during the
first three months of operation (November 2011 through January 2012), a grace period prior to
beginning the full violation notification process. Analysis of the data was complicated by the fact that
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the violations do not differentiate between 1-85 Express Lanes and the Georgia 400 Toll Road, which
was also managed by SRTA. In addition, a temporary hold was twice placed on issuing notices, and
when the hold was lifted the backlog resulted in spikes in notices issued in May and August. Thus,
while the gantry-controlled access system enabled violators to be identified, the evaluation could not
ascertain a trend in notices to determine if the violation rate on the Express Lanes changed over the
post-deployment period.

With respect to the ALPR use by DPS enforcement personnel, Table 5-19 shows the distribution of
citations issued by DPS each month in the post-deployment period. The values in the table represent
the number of citations issued during spot enforcement activities and do not represent the total
number of violations that occurred in the corridor. Also, a single vehicle may be issued two or more
citations for a single stop.

Table 5-19. Number of Spot Enforcement Citations Issued by the Department of
Public Safety in the Post Deployment Period

Type of Citation
Occupancy Double White Lines Other Total
Number Percent Number Percent| Number Percent

December 2011 24 16% 7 5% 117 79% 148
January 2012 25 17% 8 5% 118 78% 151
February 2012 39 12% 19 6% 276 83% 334
March 2012 80 23% 27 8% 244 70% 351
April 2012 36 15% 2 1% 207 84% 245
May 2012 21 9% 24 10% 187 81% 232
June 2012 63 21% 13 4% 229 75% 305
July 2012 65 17% 83 24% 204 58% 352
August 2012 79 31% 21 8% 158 61% 258
September 2012 42 23% 6 3% 134 74% 182

Source: State Road and Tollway Authority.

The vast majority of the total 2,558 citations were for citations other than those associated with
operations of the Express Lane (such as insurance violations, driver license violations, license plate
violations, etc.) These citations showed an overall level of enforcement in the corridor which was
intended to change driver behavior in accordance with the rules of the roadway. Misrepresenting the
number of occupants in the vehicle (i.e., occupancy violations) was the second highest reported type
of citation issued by DPS — a total of 474 citations reported in a 10-month period. Although not
assisted by the ALPR technology, a total of 210 citations were issued for unlawfully entering the
Express Lanes by crossing over the double solid line. Disregarding the “other” types of citations, DPS
reported an average of 47 citations per month for failing to correctly self-report the number of
occupants in the vehicle and 21 citations per month for unlawfully entering the Express Lane by
crossing the double white lines.
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While the number of occupancy requirement and double white line citations issued each month varied
from month to month, the percentage of citations by type remained relatively constant. In the post-
deployment period, occupancy violations comprised about 19 percent of the total number of citations
issued by DPS while unauthorized entry into the Express Lanes represented about 8 percent of the
total citations issued by DPS. Unfortunately, citation data for the pre-deployment time period
(November 2010 through October 2011) were not available to the evaluation team.

An important source of evaluation data came from interviews performed by the national evaluation
team with SRTA administrative and enforcement personnel. The following points about the
technology were made in the interviews:

With regard to the gantry-controlled access system, the operators expressed
satisfaction with the performance of the system for discouraging potential violators.
One of the advantages cited was the flexibility for fine-tuning how violation zones
were established. Operators could define the number of gantry points that users can
bypass before being classified as being in violation, which enabled operators to
optimize performance of the system.

System reliability had not been an issue. Technologies seemed to be working well
and functioning as designed, and no significant maintenance issues were reported.

Daily reliability testing of the technologies was conducted to ensure that the system
continued to function at optimal performance.

Daily checks of real-time transaction data from each transponder station were
performed to ensure that the system was functioning properly. Most inaccuracies
had been attributed to the placement of the transponder tags inside vehicles or
inaccurate account information.

Interviewees offered a number of “lessons learned” to date about operation of the tolling system with
respect to violations:

The media could be a valuable resource in terms of disseminating operational
changes to the public. SRTA found that when the media were involved in announced
changes in operations or tolling policies, violation rates dropped after the change.

It was important to treat violators as potential customers. SRTA found that many
violators were unclear or misinformed about the way the tolling operations in the
Express Lane worked. SRTA encouraged their customer service representatives to
work frequently with violators to help them establish new accounts or clarify rules so
as to turn them into customers of the system.

It was also critical that agencies establish a policy for what to do when the system
was not functioning correctly. SRTA's policy was to have “zero fares/zero violations”
when outages occurred in the tolling system or communications network.

Similarly, coordination between emergency response personnel and tolling
operations staff was critical during incident events. Tolling agencies needed to know
when incident responders were forcing traffic into or out of the Express Lane so that
Express Lane users were not issued citations when they were directed to leave or
enter the Express Lane.
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5.3 Assessment of Four U.S. DOT Objective Questions

The four U.S. DOT objective questions and the associated 12 analysis areas used in the Atlanta CRD
evaluation were presented and discussed in Chapter 4 of this report. Appendices A though L present
detailed information on the 12 analyses. This section summarizes the impacts by the
hypotheses/questions for each of the 12 analysis areas.

5.3.1 Summary of Congestion Impacts

Table 5-20 highlights the impacts of the Atlanta CRD projects on congestion. For the general purpose
lanes, mean peak period travel times remained the same or increased in the post-deployment period
in both the a.m. and p.m. peaks, while for the Express Lanes, mean peak period travel times were
slightly lower in the post-deployment period in both the a.m. and p.m. peak. The relative travel time
advantage of using the Express Lanes increased in the post-deployment period (up to 2.1 minutes in
the a.m. peak and up to 3.2 minutes in the p.m. peak). Similar observations were made for mean
travel speeds. Mean speeds in general purpose lanes were lower during each peak; however, mean
speeds in the Express Lanes increased slightly, generally less than 2 mph in both peaks. The CRD
improvements did not appear to have an impact on the travel time variability in general purpose lanes
in either peak period, and in the Express Lanes travel time variability improved only in the p.m. peak.
Total peak period vehicle throughput in the general purpose lanes and the Express Lanes was
generally lower in both the a.m. and p.m. peaks in the post-deployment period.

The CRD improvements had an impact on the occupant levels of vehicles in the Express Lanes: the
average number of occupants per vehicle in the Express Lanes declined from approximately two
occupants per vehicle to approximately 1.25 in the post-deployment period, while this value increased
from 1.06 to 1.11 in the a.m. peak and from around 1.10 to 1.15 in the p.m. peak in the general
purpose lanes. This increase could be attributed to the increase in 2-person carpools shifting from the
Express Lanes to the general purpose lanes. Including the effects of the transit improvements, total
peak period person throughput was still impacted: declining 6 percent in the a.m. peak and 9 percent
in the p.m. peak in the post-deployment period. VMT in both the general purpose lanes and in the
Express Lanes decreased in both the a.m. and p.m. peak periods in the post-deployment period.

The results from the Volpe household travel survey and the focus groups of Highway Emergency
Response Operators (HEROs), GRTA and Gwinnett operators, and representatives from businesses
in the corridor indicated a perception that congestion levels on 1-85 have not improved with the
implementation of the Express Lanes and other CRD projects. The percentage of trips rated as
satisfactory for travel time increased from 32 percent in the pre-deployment period to 43 percent in
post-deployment period. For the travel speed measure the satisfactory ratings increased from

35 percent in pre-deployment period to 43 percent in in post-deployment period. For trip-time
predictability the satisfactory ratings increased from 30 percent to 36 percent. However, a greater
percentage in the post-deployment period was dissatisfied than satisfied on all three measures (travel
time, travel speed and reliability). Respondents reported increased satisfaction with travel in the
Express Lanes, however. Participants in the focus groups suggested that the Express Lanes were
less congested, but they perceived the general purpose lanes to be more congested in the post-
deployment period. Additional details on the congestion analysis can be found in Appendix A.
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Table 5-20. Summary of Congestion Impacts Across CRD Hypotheses

Hypotheses Result Evidence

e Converting the -85 HOV  Partially Supported  For the general purpose lanes, mean peak period travel

lanes to HOT operations
will improve travel time
and average travel
speeds on both the
general purpose and
high occupancy lanes on
1-85.

times remained the same or increased in the post-
deployment period in both the a.m. and p.m. peaks.

For the Express Lanes, mean peak period travel times
were slightly lower in the post-deployment period in both
the a.m. and p.m. peak. Mean speeds in general
purpose lanes were lower during each peak. Mean
travel speeds in the Express Lanes increased in the
post-deployment period; however, these increases were
minimal, generally less than 2 mph in both peaks. Post-
deployment data from the tolling system show larger
travel timings savings between the Express Lanes and
the general purpose lanes than travel times derived from
Navigator |l data.

Converting the 1-85 HOV
lanes to HOT operations
will improve travel-time
reliability and reduce
variability on both the
general purpose and
high occupancy lanes on
1-85.

Partially Supported

The CRD improvements did not appear to have an
impact on the travel-time variability in general purpose
lanes in either the a.m. or p.m. peak periods. Travel-time
variability in the Express Lanes seemed to be improved
for only the p.m. peak.

Deploying the CRD
improvements will result
in more vehicles and
persons being served on
1-85.

Not Supported

Total peak period vehicle throughput in the general
purpose lanes and the Express Lanes was generally
lower in both the a.m. and p.m. peaks in the post-
deployment period. The average number of occupants
per vehicle in the Express Lanes declined from
approximately two occupants per vehicle to
approximately 1.25 in the post-deployment period.

The average number of occupants per vehicle in the
general purpose lanes increased from 1.06 to 1.11 in
the a.m. peak and from 1.10 to 1.15 in the p.m. peak.
Even after the effects of the transit improvements were
included, total peak period person throughput was still
impacted, with a 6 percent decline in the a.m. and

8 percent decline in the p.m. It is expected that over the
long-term, person throughput in the corridor will increase
as users become more familiar with how the Express
Lanes work, new carpools are formed, and changes in
traveler behavior become solidified.

Implementing the CRD
improvements in the -85
corridor will reduce the
spatial and temporal
extent of congestion.

NA

Issues associated with available sensor data prevented
an analysis the spatial and temporal distribution of
congestion within the corridor. Travel-time variability in
the Express Lanes seemed to improve for only the p.m.
peak.
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Table 5-20. Summary of Congestion Impacts Across CRD Hypotheses (Continued)

Hypotheses Result Evidence

o As aresult of the CRD Somewhat The results from the household travel survey and the
improvements, the Supported— Mixed focus groups of HEROs, bus operators, and business
perception of travelersis ~ Results representatives indicated a general perception that
that congestion has been congestion had not been reduced in the 1-85 corridor.
reduced in the -85 Traffic congestion in the general purpose lanes had
corridor. gotten worse, while congestion levels in the Express

Lanes had improved slightly. Users of the Express
Lanes were more positive in their assessment than users
in general.

Source: Texas A&M Transportation Institute.

5.3.2 Summary of Tolling Impacts

Table 5-21 shows the hypotheses and questions regarding the tolling aspects of the Atlanta CRD and
conversion of HOV lanes on 1-85 to the Express Lanes. Evidence is drawn not only from the tolling
analysis, but also from the Appendix A and Appendix D reporting the congestion and TDM analysis
respectively. Overall, the findings indicated that the hypotheses were somewhat supported, but that
the impacts of the first year of Express Lanes operations were mixed. The exact changes varied
slightly depending on the data sources used. Few HOV2 vehicles added a third person to allow them
to use the Express Lanes toll-free. Based on the data from the occupancy study, average vehicle
occupancy in the Express Lanes declined between the pre- and post-deployment periods. The TDM
analysis in Section 5.2.3 showed that the number of weekday HOV?2 trips during the morning and
afternoon peak periods (6:00 a.m. to 10:00 a.m. and 3:00 p.m. to 7:00 p.m.) in the peak direction of
travel declined from 8,037 in the pre-deployment period to 1,102 toll paying HOV2s in the post-
deployment period. HOV3+ vehicles dropped from 664 in the pre-deployment period to 249 in the
Express Lanes in the post-deployment period for the combined morning and afternoon peak periods
in the peak direction of travel. Based on the toll-transaction data, the usage of the Express Lanes by
HOV3+ vehicles (peak and non-peak) remained fairly constant throughout the post-deployment
period. Atotal of 69,143 new accounts and 197,044 Peach Passes were issued from June 2011 to
September 2012. Monthly trips in the Express Lanes continued to increase over the first year of
operation. The highest number of trips was recorded in August, with 429,964 trips. The flow rate and
toll rate analysis indicated that the relationship between the two was fairly close in the morning peak
period, but slightly less in the afternoon when congestion levels were lower. Additional details on the
tolling analysis can be found in Appendix B.
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Table 5-21. Summary of Tolling Impacts Across CRD Hypothesis and Questions

Hypotheses/ .
yp . Result Evidence
Questions
o Tolling will increase Throughput not The Congestion Analysis in Appendix A indicated
vehicular throughput supported. that vehicular throughput on the Express Lanes

on the |-85 Express
Lanes and improve
travel reliability.

Reliability somewhat
supported

decreased slightly — 2.7 percent — in both the
morning and afternoon peak periods.

Travel-time reliability, measured by buffer time and
95! percentile travel time, either remained the same
or slightly worsened during the a.m. peak period, but
improved during the p.m. peak period.

o What changes in
usage will occur as a
result of the
conversion of the
HOV2+ lanes to
HOT3+ lanes?

HOV?2 users are
primarily paying tolls or
moving to general
purpose lanes.

HOV3+ usage
dropped from their pre-
deployment levels
during the peak
periods, but total
HOV3+ usage in the
post-deployment
period remained fairly
constant.

Average vehicle occupancy in the Express Lanes
(excluding transit vehicles) decreased from an
average of 1.99 occupants per vehicle to 1.22
occupants per vehicle.

Two-person carpools using the Express Lanes
dropped from 8,037 in the pre-deployment period to
1,102 after tolling in the combined peak a.m. and
p.m. periods in the peak direction of travel.

The percent of vehicles in the general purpose lane
that were two-person carpools increased from
4.6 percent southbound and 6.6 percent northbound
to 10.2 percent and 12.4 percent, respectively.

Monthly HOV3+ use of the Express Lanes (peak and
non-peak) remained about 29,300 vehicles in the
post-deployment period.

According to the SRTA-sponsored survey of
registered carpoolers, 6.0 percent added a third
person to their carpool, 2.2 percent joined a vanpool,
and 4.0 percent switched to transit. However,

29.4 percent of the same sample switched from
carpooling to driving alone.

e How much will
travelers utilize the I-
85 Express Lanes
system?

The number of
transponders, revenue,
and transactions grew
substantially during the
one-year post-
deployment period.

A total of 69,143 new accounts and 197,044 Peach
Passes were issued from June 2011 to September
2012.

Monthly Express Lanes trips continued to increase
with a high of 429,964 trips in August of 2012.

o Variable pricing on
the I-85 Express
Lanes will regulate
vehicular access so
as to improve the
operation of the lanes.

Somewhat Supported

The relationship between toll rates and flow rates
was found to be fairly close in the morning peak
period and slightly less in the afternoon peak period
when congestion levels were lower.

Source: Battelle
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5.3.3 Summary of Transit Impacts

As highlighted in Table 5-22, the hypotheses and question related to the transit-related aspects of the
Atlanta CRD were mostly or partially supported. The analysis of the data presented a mixed picture
indicating that the CRD transit enhancements had a generally positive impact on travel in the |-85
corridor but some improvements were partially offset by other factors. Overall bus travel times in the
Express Lanes were shorter, although a.m. peak period bus travel times began to shorten prior to
tolling. Transit ridership in the Express Lanes increased overall, although ridership on pre-existing
routes fell. Finally, the percentage of total person throughput due to transit was small, although its
percentage share increased. Additional details on the transit analysis can be found in Appendix C.

Table 5-22. Summary of Transit Impacts Across CRD Hypotheses and Question

Hypotheses/Question Result Evidence
o The Atlanta CRD projects will Mostly Supported Overall bus travel times in the -85 Express
enhance transit performance in Lanes were 2.4 percent shorter in the a.m.
the |-85 corridor. peak period and 5.0 percent shorter in the
p.m. peak period. However, the a.m. bus
travel times began to shorten even before
tolling.
e The Atlanta CRD projects will Somewhat supported  Transit ridership in the |-85 Express Lanes

increase ridership and facilitate a
mode shift to transit within the
1-85 corridor.

increased by 21 percent in the a.m. peak
period and 17 percent in the p.m. peak period.
Much of the growth came from the new CRD-
funded routes. Ridership on many of the pre-
existing routes fell. Statistical tests on
ridership patterns suggest that the new CRD-
funded routes were tapping new riders,
whereas the existing routes had already
reached their maximum potential. Utilization
increased at all the park-and-ride lots serviced
by the CRD-funded routes.

o Increased ridership/mode shift to
transit will contribute to
congestion mitigation within the
1-85 corridor.

Somewhat supported

The percentage of total person throughput
due to transit was small (less than 4 percent).
However, its percentage share did increase
during post-deployment.

e What was the relative
contribution of each Atlanta CRD
project element to increased
ridership and/or mode shift to
transit within the 1-85 corridor?

Transit ridership on

CRD-funded routes
increased by

10.2 percent but fell
on non-CRD routes.

Almost 49 percent of the new riders who
began taking the bus after the start of tolls
said the tolls influenced them to take transit.
The main reason why post-deployment
ridership was higher than the baseline was
because of the 3 CRD-funded routes. Had it
not been for these new routes, ridership in the
corridor would have been lower than the
baseline.

Source: Battelle
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5.3.4 Summary of TDM Impacts

Table 5-23 presents the findings for the hypotheses and question related to TDM in the national
evaluation. With the primary focus of the TDM programs being encouragement of alternate modes,
and with particular attention on 3-person carpool formation, the data showed that carpooling was
negatively impacted during the post-deployment period. This finding was likely affected by the limited
level of alternative mode promotion and TDM outreach activities beyond those undertaken by the
Clean Air Campaign. Data showed a decrease in 3-person carpools for both the Express Lanes and
general purpose lanes during peak periods. Only 18 3-person carpools were formed through CAC'’s
outreach efforts. Fewer carpools used the Express Lanes and many 2-person carpools that persisted
more frequently used the general purpose lanes. The Volpe household survey trip diaries showed a
decrease in average vehicle occupancy for the Express Lanes from 2.22 to 1.18, but an increase in
this value for the general purpose lanes from 1.07 to 1.18. This indicated a shift for commuters
seeking the free alternative. Additional details on the TDM analysis can be found in Appendix D.

Table 5-23. Summary of TDM Impacts Across CRD Hypotheses and Question

Hypotheses/Question

Result

Evidence

Promotion of commute alternatives
removes trips and vehicle miles traveled
from 1-85.

Supported, but
likely not due to
Express Lanes

The incentive programs were estimated by
CAC to have reduced vehicle trips and VMT
from [-85. During the demonstration period,
the incentives were responsible for reducing
7.3 million miles, about 750,000 miles coming
from new mode shift. However, the VMT
reduction impacts from CAC cannot be
attributed to the CRD projects.

CAC incentives support formation of 3+
carpools and vanpools on I-85.

Not supported

Only 18 3-person carpools were formed by
CAC’s direct outreach efforts, among CAC
registered carpoolers. Overall, 3-person
carpools declined in the Express Lanes
during peak periods compared to the previous
HOV lane. Vanpooling remained static in the
I-85 corridor.

What was the relative contribution of the
Atlanta CRD TDM initiatives on reducing
I-85 vehicle trips/VMT?

None detected

Any changes in vehicle volumes and VMT
were likely due to tolling and exogenous
variables and not to the TDM element of the
CRD project.

Source: ESTC
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5.3.5 Summary of Technology Analysis

As noted in Table 5-24, results for the hypothesis of the technology analysis were inconclusive.

The analysis in Appendix E suggests that the technology aided enforcement but some results were
inconclusive. SRTA operators felt the enforcement technologies operated as envisioned and were
reliable. However, data were not sufficient to determine actual number of violations, but only those
that were detected manually or with the enforcement technology. The analysis indicated that recorded
violations and manual citations remained fairly constant throughout the evaluation period. Atotal of
474 violations were reported in a 10-month period, with a vast majority of these being unrelated to
Express Lanes operations (e.g., insurance violations, driver license violations, etc.). Disregarding
these “other” types of violations, an average of 47 violations per month were recorded for failing to
correctly self-report the number of occupants in the vehicle and 21 violations per month were recorded
for unlawfully entering the Express Lane by crossing the double white lines. Additional details on the
technology analysis can be found in Appendix E.

Table 5-24. Summary of Technology Impacts for the CRD Hypothesis

Hypothesis Result Evidence

¢ Using advanced technology to Inconclusive Recorded violations and manual citations remained
enhance enforcement will fairly constant throughout the evaluation period. Data
reduce the rate and type of were not sufficient to determine actual number of
violators in the corridor. violations, but only those that were detected manually

or with the enforcement technology. SRTA operators
felt the enforcement technologies operated as
envisioned and were reliable.

Source: Texas A&M Transportation Institute
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5.3.6 Summary of Safety Impacts

As indicated in Table 5-25, the findings related to the hypotheses on safety impacts of the Atlanta CRD
projects, principally the -85 Express Lanes, were either inconclusive or unable to be determined. The
analysis indicates that crashes have increased on the 1-85 CRD corridor in the categories of injury and
property- damage-only, while fatal crashes decreased. However, owing to the small number of fatal
crashes in the post-deployment period the decrease was not statistically significant The results from
the household travel survey and the focus groups with different user groups indicate some safety
concerns with the operation of the Express Lanes and the impacts on travel in the general purpose
lanes. Analysis of data on the |-85 Express Lanes section over a longer post-deployment period than
available for this evaluation is needed to better assess the safety impacts of the I-85 CRD projects.

An assessment over 3-years is suggested. Additional details on the safety analysis can be found in

Appendix F.

Table 5-25. Summary of Safety Impacts Across the CRD Hypotheses

Hypotheses Resuit Evidence
¢ The collective impacts of the Inconclusive The number of crashes in the Express Lane corridor of
CRD improvements will be I-85 increased after implementation of the CRD
safety neutral or safety positive. projects for injury and property-damage-only crashes
and decreased for fatal crashes. Analysis of data on
the 1-85 Express Lanes section over a longer post-
deployment period (at least 3 years) than currently
available for this evaluation is needed to fully assess
the safety impacts of the 1-85 CRD projects. The
results from the household travel survey and the focus
groups with different user groups indicate some safety
concerns with the operation of the -85 Express Lanes
and general purpose lanes.
¢ Gantry-controlled access Inconclusive The number of manual citations for crossing the double
technology will reduce white line varied during the eight months in 2012 of on-
incidents related to violations site enforcement, but did not decline significantly over
for crossing the double white time. Analysis of additional crash data such as side-
line. swipe and angle crashes specific to the Express Lanes
is needed to fully assess the impacts of the GCA
system on reducing incidents related to vehicles
illegally crossing the double white line.
e Tolling strategies that entail Not able to No data were available to assess the potential impact
unfamiliar signage will not determine of unfamiliar signage due to the tolling strategies on

adversely affect highway
safety.

safety on |-85.

Source: Texas A&M Transportation Institute
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5.3.7 Summary of Equity Analysis

Table 5-26 presents a summary of the equity analysis across the four questions. Details about the
findings can be found in Appendix F — Equity Analysis. With regard to the first question, among the
four user groups examined, it could be argued that Xpress bus riders benefited the most as they had
the lowest cost and benefited from faster travel on the Express Lanes. Other users of the Express
Lanes benefited from faster travel, but unless they were in carpools of 3 or more persons their costs
increased by the cost of the toll (average of $2.27 in the p.m. and $3.95 in the a.m. peaks for the
entire corridor trip) compared to users in the slower general purpose lanes.

[-85 travelers in general as well as transit riders who were surveyed continued to perceive |-85 tolling
as unfair toward people with limited income, although Gwinnet County in which most of the CRD
corridor is located has higher average income than the region in general. However, carpoolers do not
mind sharing the Express Lanes with those willing to pay the toll to gain a faster ride. Analysis of
geographic equity showed that proximity made a difference in usage of the CRD-funded
enhancements in the 1-85 corridor. Gwinnett County, where the CRD corridor is located, contributed
the greatest percent of Xpress bus riders on the new routes (85 percent) as well as the most frequent
users of the Express Lanes (68 percent). However, the Express Lanes drew from a wider area,
especially from towns beyond the northern terminus. In addition, it was observed that I-85 travelers
from more remote locations relied to a greater extent on Express Lanes when they traveled on 1-85
than households closer to the corridor.

Regarding environmental justice—whether air quality impacts varied by location or socio-economic
status—all along the corridor the estimated impacts were judged to be positive or neutral in terms of
VMT-based emissions. The northernmost section of the corridor experienced the greatest decline in
VMT and the associated emissions. No adverse impacts on minority or low-income groups were
discerned. Finally, the impact of reinvestment of toll-generated revenues was examined. No
revenues in excess of operating expenses have been generated to date, and, thus, the issue has not
been faced so far. SRTA does not currently have a policy regarding how excess revenues will be
used, and in one-on-one interviews with local partners some concern was raised about potential
institutional barriers to developing a policy.
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Table 5-26. Summary of Equity Impacts Across the CRD Questions

Questions

Result

Evidence

How do the impacts from the
I-85 CRD projects affect the
different user groups?

Before/after variation in
peak period travel times
and travel costs by user
group.

Majority concerned about
fairness of tolling on
limited-income groups,
but carpoolers not
concerned about SOVs
paying toll to use
Express Lane.

General purpose lane users experienced slower
travel as did 2-person carpoolers that switched to
the general purpose lane to avoid paying a toll;
3-person carpools using the Express Lanes had
faster travel at no additional cost; transit riders
had the least cost and lower travel time as buses
use the Express Lanes; Express Lane toll payers
had the highest cost but faster travel than their
general purpose lane counterparts.

57 percent of households in the Volpe survey
that used 1-85 in 2012 agreed that tolls were
unfair to people with limited incomes as did

52 percent of Xpress bus riders in the transit
survey. However, a majority in the carpooler
survey agreed it was fair to allow SOVs to use
the Express Lanes, which was consistent across
SOCio-economic groups.

How do the impacts from the
I-85 CRD differ across
geographic areas?

CRD transit
enhancements used by
the nearest population.
Express Lanes used
primarily by nearest
population, but also by
more dispersed users.
Reliance on the Express
Lanes for I-85 trips
varied by proximity to the
CRD corridor.

85 percent of Xpress bus riders were from
Gwinnett County, the closest to the new bus
routes and park-and-ride lots. In all, 68 percent
of Express Lane trips originated in Gwinnett
County, with the remainder from towns
throughout the region or state. As a percent of
all trips taken on 1-85, households in closest
proximity used -85 more frequently but with a
lower percentage of trips in the Express Lanes
than households farther away from the corridor.

Are the air quality impacts
from the 1-85 CRD projects
different across geographic
and socio-economic groups?

Northernmost sections of
corridor experienced
greatest decline in
vehicle miles traveled
and associated
emissions. No adverse
air quality impacts on
minority or low-income
groups.

While VMT-based emissions either improved or
did not change significantly, two northeast
segments of the corridor had VMT reductions of
8.3 percent and 11.7 percent. Those sections
had higher black/African American and Asian
populations, lower Hispanic or Latino
populations, median income in the middle, and
unemployment rates slightly higher than the
norm for the corridor.

How does reinvestment of
potential revenues from the I-
85 Express Lanes impact
various transportation system
users?

No impact

Operating costs have been higher than
revenues, and as a result there have been no
excess revenues to reinvest. In addition, no
policy currently exists for how excess revenues,
when they occur, will be invested.

Source: Battelle
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5.3.8 Summary of Environmental Analysis

Table 5-27 highlights the positive environmental impacts of the conversion of the -85 HOV lanes to
Express Lanes. The Atlanta CRD projects had mostly positive impacts on air quality, and energy
consumption. The analysis of the -85 CRD corridor indicated generally positive impacts on air quality
(0.8 to 6 percent reduction in emissions of everything except PM2s, which increased by 1 percent).
Fuel consumption declined by 0.2 percent. The emission and fuel use reductions are predominant in
the Express Lanes, ranging from 7.6 to 9.0 percent. The adjacent general purpose lanes in this
section experienced both increases and decreases in emissions and energy use, depending on the
pollutant. Additional details on the environmental analysis can be found in Appendix H.

Table 5-27. Summary of Environmental Impacts Across the CRD Questions

Questions Result Evidence

What are the impacts of Positive impacts Positive impacts in the Express Lanes ranging from 7.6 to
the Atlanta CRD overall 9.0 percent decreased air pollutant emissions. The
strategies on air quality? combination of Express and general purpose lanes also

exhibits positive impacts with the exception of a 1 percent
increase in one pollutant (PMz:5). The other four pollutants
all decrease.

What are the impacts on  Positive impactsin ~ Reduction in fuel use of 8.4 percent in the Express Lanes.
energy consumption? Express Lanes, Increased fuel consumption (0.8 percent) in the general
and overall purpose lanes. Overall combined reduction of 0.2 percent.

Source: ESTC

5.3.9 Summary of Goods Movement Analysis

Table 5-28 presents a summary of the goods movement analysis across the four hypotheses.

The Atlanta CRD projects seemed to have had negligible or negative impacts on goods movement.
Examination of travel times and buffer times for the general purpose lanes and Express Lanes
indicated mixed results on the impacts on goods movement. Based on anecdotal evidence from
focus groups conducted in September 2012, small business owners held mostly negative perceptions
of the Express Lanes citing either the same or worse congestion levels since the conversion from
HOV lanes. Regarding the third hypothesis, about half of the small business owners in the focus
groups that had small and/or large commercial trucks registered for Peach Passes to enable them to
use the Express Lanes, believing the time savings to be more valuable than the additional cost, while
others thought the Express Lanes were too expensive despite worsened congestion. Additionally,
small business owners reported making changes in route choice or timing of trips if they chose not to
use the Express Lanes. Finally, transponder and toll transaction data from commercial and post-paid
accounts indicated that the Express Lanes were being utilized by corporate vehicles that may be
involved with goods movements. Additional details on the goods movement analysis can be found in
Appendix I.
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Table 5-28. Summary of Impact on Goods Movement Across the CRD Hypotheses

Hypotheses Result Evidence

Commercial vehicle operators Partially For small commercial vehicles permitted in the
(CVOs) will experience reduced supported Express Lanes, travel time improved. However,
travel time by reduced congestion on for CVOs using the general purpose lanes, travel
general purpose lanes. time increased in the general purpose lanes by

5.1 percent in the a.m. and 10.2 percent in the
p.m. Aiding on-time delivery, buffer time was less
in the general purpose lanes in both peaks and in
the p.m. peak in the Express Lane.

Operators with light-duty trucks will Neutral Focus group participants were not uniform in their
prefer to use HOT lanes to general companies’ use of the Express Lanes, as they
purpose lanes for faster travel times. differed in their assessment of time and cost.
Operators delivering goods will Neutral Half of the respondents felt that the travel time
perceive the net benefit of tolling benefits exceeded the cost and used the Express
strategies (e.g., benefits such as Lanes.

faster service and greater customer
satisfaction outweigh higher
operating costs due to tolls).

Operators report changing Supported Adaptations included use of back roads or making
operational decisions due to use of trips prior to peak traffic times.

HOT lanes (e.g., changing delivery

times).

Source: Battelle

5.3.10 Summary of Business Impacts Analysis

Table 5-29 presents a summary of the business impacts analysis across the three questions. The
Atlanta CRD projects seemed to have had negligible or negative impacts on small businesses, based
on anecdotal evidence from focus groups. Small business owners participating in focus groups in
September 2012 perceived congestion levels to be either the same or worse since the conversion of
the HOV lanes to Express Lanes, leading to mostly negative perceptions of the Express Lanes and
resulting in no change of employee morale. No small business owner in the focus groups felt that the
CRD changes had any positive or negative effects on attracting employees or customers. Finally,
about half of the small business owners who had small or large commercial trucks utilized Peach
Passes for the Express Lanes, believing the time savings to be more valuable than the additional cost.
The other half thought the Express Lanes were too expensive despite worsened congestion. Given
the small number of respondents, these findings are only anecdotal in nature and cannot be
extrapolated to all business owners. Additional details on the business impacts analysis can be found
in Appendix J.
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Table 5-29. Summary of Business Impacts Across the CRD Questions

Questions Result Evidence
What is the impact of the strategies on Partially Respondents had mostly negative perceptions
employers? e.g. negative of the Express Lanes, as congestion had either

Empl ’ tisfacti ith been the same or gotten worse than before the
© mp oytee SHaOI? atc |onltW| Express Lanes were converted from HOV
commute ( , transit) lanes. Employee satisfaction was unchanged,
o Increased employment-shed to although some had lost employees due to
downtown/midtown Atlanta increased congestion issues. No respondents
felt that the Express Lanes or transit system
changes had any positive or negative effects on
attracting employees.

e  Whatis the impact of the strategies on No impact No respondent felt that the Express Lanes or
businesses that rely on customers transit changes had any positive or negative
accessing their stores, such as retail effects on attracting customers.
and similar establishments?

e How are businesses that are Neutral Half of the respondents had Peach Passes to

use the Express Lanes believing the time
savings to be more valuable than the cost,
while others felt the Express Lanes were too
expensive and congestion had worsened.

particularly impacted by transportation
costs affected (e.g., taxis, couriers,
distributers, tradesmen)?

Source: Battelle

5.3.11 Summary of Non-Technical Success Factors

As highlighted in Table 5-30, people, process, structures, the media, and competencies all played
supporting roles in the implementation, deployment, and operation of the Atlanta CRD projects.

The multi-organizational structure, with its well-articulated roles and responsibilities, supported the
implementation, deployment, and operations of the CRD projects. A team of competent staff who
respected each other’s work were able to lead the region through the implementation of a
technologically complex and politically difficult project. The local partners deployed an ambitious
communications and outreach plan, recognizing their responsibility in effectively communicating to the
public a project that would significantly change the culture of transportation in the region — a region
previously unfamiliar with dynamically priced tolling. Local partners had to balance the challenges of
delivering a complex project under tight time constraints with a communications strategy that informed
the public of the changes tolling would bring as well as attempt to educate the public on the purpose
and potential benefits of congestion pricing. It seemed that the media played a role in shaping public
opinion of the CRD projects, especially the coverage occurring just after the tolling deployment that
emphasized the views of those that vehemently opposed tolling. Surveys also indicated that travelers
using the 1-85 corridor generally had a negative perception of the Express Lanes, although users of
the Express Lanes tended to be more positive about the benefits. One missed opportunity was the
limited promotion of the CRD transit enhancements as an attractive alternative to I-85 commuters.
Although most interviewees hesitated to use the word “success” when describing the CRD, they all
spoke with pride and satisfaction when reflecting on the outcome of the CRD projects as well as a
commitment to continuing tolling in the region, as new tolling projects were already underway during
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the second round of interviews and post-deployment workshop. Additional details on the non-
technical success factors analysis can be found in Appendix K.

Table 5-30. Summary of Non-Technical Success Factors Across the CRD Questions

Questions Results Evidence

What role did the following

areas play in the success of the

Atlanta CRD projects?
1. People 1. Effective 1and 5. Agency staff held technical expertise and
2. Processes 2. Effective project management skills needed to
3. Structures 3. Effective successfully |mplemept the projects. Staff

. . held their colleagues in high regard.

4. Media . 4. Probk-':matlc 1and 5. Agency leadership influenced policy and
5. Competencies 5. Effective process to keep projects on track.

2. Frequent communication and information sharing
among agency partners kept everyone on the
same page.

3. Clearly defined roles and responsibilities within
the multi-agency organizational structure.

4. Media kept the projects in the public eye,
although their contribution to public opinion
leaned toward negative during the critical period
of the opening of the Express Lanes. Lack of
media coverage of transit enhancements
reflected agencies’ missed opportunity to
communicate transit’s role as an attractive
alternative to commuters.

Does the public support the Negative Surveys showed that |-85 travelers in general had a

CRD strategies as effective and
appropriate ways to reduce
congestion?

negative attitude toward the Express Lanes, but
Express Lane users tended to be more positive
about the benefits.

Source: University of Minnesota

U.S. Department of Transportation, Office of the Assistant Secretary for Research and Technology

Intelligent Transportation Systems Joint Program Office

Atlanta Congestion Reduction Demonstration National Evaluation Report — Final 56



Chapter 5 Major Findings

5.3.12 Summary of Benefit Cost Analysis

Table 5-31 depicts the findings of the benefit cost analysis for the Atlanta CRD projects using a ten-
year post-deployment time frame ending in September 2021. The benefits of the Atlanta CRD
projects are summarized as follows:

® Travel time savings: $3,964,324
® Reduced auto fuel use: $1,552,330
® Reduced emissions: $1,769,048
® TOTAL: $7,285,702

Most benefits from transportation projects are derived from reduced travel time (and thus reduced fuel
use and reduced emissions). In the case of the Atlanta CRD there was little change in travel times
and, thus, the societal benefits as measured by the BCA were relatively small. However, as noted in
Section 3.2, the Express Lanes were implemented to address the deteriorating performance of the
previous HOV lanes that would have continued to worsen without the CRD projects.

The cost of the CRD projects, in 2011 dollars, was $106,296,834. The total cost included all
development and implementation and 10 years of estimated operations and maintenance
expenses. The cost was reduced by the salvage value for items that still had value in 2021.

This BCA examined the net societal costs and benefits of the Atlanta CRD projects. The benefit-to-
cost ratio for the Atlanta CRD projects was 0.07 and the net societal benefit was -$99,011,132. The
analysis had several limitations and required numerous assumptions. First, safety data was not
included in the BCA as crash data over a longer period of time are needed to more fully assess
possible changes in crashes, which would greatly influence the BCA. In addition, vehicle operating
costs included only reduced fuel consumption for automobile and truck travel. Data on possible
reduction in fuel used by buses were not available. The future year costs and benefits represent the
best estimates available, but they are only estimates, and the actual costs and benefits may vary.
Additional details on the BCA can be found in Appendix L.

Table 5-31. Question for the BCA

Hypotheses/Questions Result Evidence

Benefits: $7,285,702
What are the overall benefits, Negative societal Costs: $106,296,834
costs, and net benefits from the benefits ]

Benefit-to-cost ratio: 0.07

Source: Texas A&M Transportation Institute
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Chapter 6 Summary and Conclusions

This report has presented the results from the national evaluation of the Atlanta CRD projects.

The report included a summary of the UPA and CRD programs, the Atlanta CRD partners and
projects, and the evaluation process and data. The major findings from the evaluation were
presented. Appendices A through L contain more detailed descriptions of the 12 analysis areas.
This section summarizes the major findings from the evaluation and presents overall conclusions on
the Atlanta CRD project.

6.1 Summary of Major Findings

Table 6-1 highlights the key findings from the national evaluation of the Atlanta CRD projects based on
the U.S. DOT'’s four objective questions.

Table 6-1. U.S. DOT Objective Questions and Atlanta CRD Impacts

U.S. DOT 4 Objective Questions Evaluation Analyses

How much was congestion reduced?

Congestion. During the peak periods travel times and speeds improved slightly in the Express Lanes (EL) but
grew worse in the general purpose (GP) lanes, resulting in a travel time advantage of 3 minutes or more for EL
users. Travel reliability in the EL improved in the p.m. peak but not the a.m. Vehicle throughput declined as did
VMT in the corridor. Average occupancy levels declined in the EL as 2-person carpools shifted to the GP
lanes. Even with an increase in transit, peak period person throughput declined in the a.m. and the p.m.
Results of surveys and focus groups showed a perception that congestion had not improved in the corridor.

Tolling. Monthly EL usage reached approximately 400,000 from March through September 2012, with tolled
trips accounting for about 300,000 and HOV 3+ trips for about 29,300 per month. In the first year of tolling
variable pricing was more effective in regulating EL traffic flow in the a.m. peak than in the p.m. peak. A total of
197,044 new transponders were issued through September 2012. Usage was occasional with the median
being two trips per month. In all, 4.6 percent of tolled users and 3.2 percent of HOV3+ users took 20 or more
trips in the EL per month.

Transit. Peak period Xpress bus ridership increased by 21 percent in the a.m. and by 17 percent in the p.m.,
although much of the increase occurred as CRD transit enhancements came on-line prior to tolling. Usage of
CRD-funded routes and park-and-ride lots increased as non-CRD funded transit in the corridor declined. About
half of new riders said tolling influenced them to start taking the bus. Xpress riders expressed very high
satisfaction with the bus service, although post-tolling surveys suggested that some riders perceived slower
bus travel time despite actual travel time being better or unchanged.

TDM. Targeted outreach to carpoolers resulted in only 18 carpools adding a third person to be able to use the
EL for free. Carpools of all sizes appeared to have declined in both the EL and GP lanes. A substantial shift
from the EL to the GP lanes by 2-person carpools can be attributed to the change to HOV3+ for free usage of
the EL.
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Table 6-1. U.S. DOT Objective Questions and Atlanta CRD Impacts (Continued)

U.S. DOT 4 Objective Questions Evaluation Analyses

Technology. Violations detected by the gantry-controlled access system resulted in 50,636 citations being
issued by SRTA. SRTA operators expressed satisfaction with system features for optimizing violation
detection. Department of Public Safety personnel using the automatic license plate reader in their vehicles
issued an average of 47 occupancy citations per month. DPS also issued an average of 21 citations to drivers
crossing the double white line.

What are the associated impacts of the congestion reduction strategies?

Safety. Crashes increased on the 1-85 corridor in the categories of property-damage-only and injury. Fatalities
declined, but the change was not statistically different than zero due to the small number of fatalities in one year
of post-deployment data. The increase in total number of crashes in the post-deployment period could have
resulted from vehicles crossing the double white line. Citation data indicated that the number of monthly
manual citations for crossing the double white line varied but did not decline significantly over time.

Equity. Transit riders benefit the most in terms of lowest cost and faster travel on 1-85. Unfairness of -85
tolling on people with limited income continues to be a perception. Proximity affected usage of the CRD-funded
enhancements, with Gwinnett County contributing 85 percent of Xpress bus riders on new routes and most
frequent users of the Express Lanes. No adverse air quality impacts on minority or low income groups were
discerned.

Environmental. Generally positive impacts on five air quality measures were identified, with all but one
pollutant showing a net decrease. Fuel consumption also declined slightly. Express Lanes outperformed the
general purpose lanes owing to their faster travel speeds, but across all lanes the total impact was still positive.

Goods Movement. Travel time improved for small commercial vehicles that could qualify for the Express
Lanes, but the travel in the general purpose lanes was slower. Commercial vehicle operators had mixed
assessment of the benefit of the Express Lanes to their businesses.

Business Impacts. Small business owners held mostly negative perceptions of the Express Lanes citing the
same of worse congestion levels since conversion from the HOV lane. They were neutral about the impact on
attracting customers or employees.

What are the non-technical success factors?

Non-Technical Success Factors. An effective multi-organizational structure and a competent staff that worked
well together and aided the local partners in implementation, deployment, and operations of the CRD projects.
An ambitious communications and outreach plan sought to address the significant change to transportation in
the region that the CRD represented. Media coverage leaned toward negative during the opening of the
Express Lanes and missed telling the public about the transit enhancements. Post-deployment surveys
showed that |-85 travelers tended to have a negative view of the Express Lanes, although users of the Express
Lanes tended to be more positive.

What is the overall cost and benefit of the strategies?

Benefit Cost Analysis. The benefit-to-cost analysis for the Atlanta CRD projects was well below 1.0. The
benefit cost ratio was 0.07, indicating much greater net societal costs than benefits. The net societal benefit
was -$99,011,132. However, it should be noted that the travel time performance of the HOV lanes, a major
component to benefit measurement, would have continued to deteriorate without the investment in the CRD
projects,

Source: Battelle
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6.2

Conclusions

The Atlanta CRD was designed to demonstrate the effectiveness of innovative strategies for
addressing Atlanta’s congestion problem and provide better mobility options for its residents.

This report documents the evaluation of the projects by the national evaluation team sponsored by
U.S. DOT. The following conclusions can be drawn from the experience in deploying the CRD
projects and in assessing the effectiveness of the different projects:

The findings of this report are based on data that represented only one year of full
operation of the Express Lanes ending in September 2012. Thus, some findings
may have changed if examined over a longer period of time in which both the local
partners would gain more experience with operations in the corridor and travelers
would have more time to modify their travel behavior. In addition, exogenous factors
such as a more stable increase of gasoline prices in the post-deployment period and
a slow but steady economic recovery potentially impacted the results of the CRD
projects

The Atlanta CRD partners worked effectively within their own agencies but also as a
team to plan and deliver their individual projects in a coordinate fashion. They
professionally addressed not only technical issues along the way but handled difficult
operational and public relations challenges that arose during the opening of the
Express Lanes.

The Express Lanes may not have reached their full potential during the period of the
evaluation. They provided a travel time advantage but in part at the expense of
slower travel in the general purpose lanes, and the goal of more reliable Express
Lane travel was only partially successful in the first year. In the future higher tolls
during congested periods may be acceptable with travelers, as evidenced by the
national evaluation team’s analysis of willingness to pay presented in Appendix B —
Tolling Analysis. This may help address perf