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HOV lanes and HOT lane strategies

HOV Lane performance is perceived as mixed -- and with the maturing of ETC
technologies and pricing techniques, ranging from flat toll to dynamic by time of day, a
range of options are available to improve performance, including HOT applications...

Generate revenue Cost recovery

4 Reduce resources available for other actions

Improve peak performance

Induce simultaneous shifts from HOV to SOV & from SOV to HOV

Reduce person-delay

Convert HOV lane to HOT

Reduce SOV delay Reduce emissions

Induce increased travel demand
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Research objectives and overall approach

» The study is to profile HOV lane performance and results (from an
objectives standpoint), and to develop a better understanding of the
policies, conditions, and performance factors that might make HOV
lanes suitable candidates for conversion to HOT lane operations.
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HOV performance assessment U.S. States operating HOV
facilities

@ Survey Respondent
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HOV Performance assessment — Respondent profile

» 28 Respondents representing 10 states and about 73 HOV facilities

v

7 Currently operating HOT facilities

v

3 Planning / constructing HOT facilities

3 Private consultants

v

» 1 Arterial HOV facility operator
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HOV Operators were asked to provide information regarding
the following:

» Why did you add HOV lanes / What are your HOV system goals?

» What performance criteria are you using to monitor the performance of your
HOV System?

» Are the HOV lanes meeting your performance objectives?
» Do you have plans to revisit the goals of your HOV system?

» Have any policy changes been made to your original HOV system? Are you
considering any in the future?

» Do you have HOV performance data you are willing to provide?
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Why did you add HOV lanes in your region? What are your
HOV system goals?

Maximize Person Throughput 26

Manage Congestion by Improving System Efficiency 24

Provide an Option for Travel Time Savings and Trip Reliahility 24

Encourage Carpooling in Peak Periods 23

Improve Air Quality 21

Support Transit Service and Reliability 18

Other 5
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Are you monitoring the performance of your HOV system?
» 82% of respondents are monitoring system performance.

» In most cases, the operating agency is responsible for monitoring. Other monitoring
entities include University / Research Centers and third party contractors

» Common Performance Criteria

Level of Service 6
Travel-time Savings 12
Speed (i.e. HOV lanes vs. GP lanes) 14
Throughput 15
Other 12
0 2 4 6 8 10 12 14 16
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Are the lanes meeting your current performance objectives?

» 75% say “Yes”

» 25% say “No” — concerns include:
— Congested lanes / demand / overcrowding issues
— Speed issues — too slow to induce carpool formation
— “End of line” issues
— Lack of a continuous system
— Violation / enforcement issues
— Usage low during enforcement periods
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Do you have plans to revisit / have you revisited system goals
for any of the following reasons?

No Plans to Revisit Goals 7

Public Opinion 6

Legislative Changes 4

Shiftin Regional Goals or Policies 3

Desire for Revenue 4

Political Interest 10

Performance 10

Other 9
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Have you applied any of the following policy changes to your
original system? Are you considering changes in the future?

None

Conversion to/from GP Lane(s)

Pricing (i.e. Conversion to HOT Lane) L 19

Occupancy Requirements (i.e. 2+ to 3+) 10

Hours of Operation 14

Access Changes (Addition or Removal of Access Points) 12 15

Vehicle Eligibility 15

Other

0 2 4 6 8 10 12 14 16 18 20

B Under Consideration  # Implemented
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Survey conclusions

» Most respondents are exploring some type of policy change, most frequently,
pricing

» Respondents indicate that policy changes are most frequently influenced by
performance, political interest, and public opinion

» Pricing is frequently viewed as a better performance option than changes to
occupancy requirements due to impacts on the general purpose lanes

» Hybrid vehicles are most frequently considered in eligibility policy changes

» State legislation drives some types of policy changes, while other changes can be
made easily in response to changing commute patterns and congestion
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Follow up with HOV owners

» Collected data available from survey respondents and other sources

» Contacted specific representatives identified through relationships and HOV
professional networks

» Discussions with contacts at the HOV Conference and HOT Workshop

» Expanded focus to include managed lane operators who did not convert from
HOV
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Follow up with HOV owners

@ Survey Respondent A
[] Additional Discussion
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Other issues identified in discussions as impacting policy
changes:

» Enforcement rate /issues

» Design issues / geometric constraints
» Future revenue

» Hybrid vehicles

» Legislative challenges
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Identification and discussion with critical partners

» Identification of Critical Partners based on:
— Willingness to participate and share lessons learned
— Policy changes implemented or underway
— Transferability of operational characteristics
— Participation in ongoing performance monitoring activities
— Other?

» Discussion regarding key performance characteristics and issues
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ldentification of critical partners

@ Survey Respondent
ik Critical Partner [] Additional Discussion
—
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Critical partner discussion topics

» Performance impacts of policy changes
— Before / After Data

» Do you consider past policy changes to your system successful?
» What are your lessons learned related to policy changes?

» Are you considering pricing as a policy change? Why/why not?

» What do you see as the biggest hurdles to implementing pricing?

» Other?
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Purposes of the sketch planning tool

» Evaluate the current operating conditions of an existing HOV facility

» Quantify effects of policy tradeoffs

» Show effects of mixing and matching various policies to meet goals and
objectives
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The sketch planning tool has been structured to help hov
operators answer the following questions:

» Effectiveness of HOV facilities

» Necessary and/or optional policy changes for excess capacity condition

» Necessary and/or optional policy changes for congested peak hour
condition

» Potential impacts

» Will the policy change meet the goals and performance objectives?
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C Assessment of Existing HOV Facility )

and HOV Lanes
* General

« Physical Characteristics

« Existing HOV Policy

» Travel Demand and Operational Performance
e Other

Step 1

o \Fl’v;:logxcess Capacity during Peak s Well-Utilized during Peak Period g:'ai;:y Congested during Peak
» With Excess Capacity during i ‘g’e“a:‘k?::j: SHpnadunng i » With Excess Capacity during Off-
Off-Peak Period Peak Period

» Framework =

Identification of Opportunity
for HOV Policy Change v

« Vehicle Occupancy
(Increase: HOV2 — HOV3,
HOV3—HOV4)
#Pricing (i.e. Conversion to High « Free Vehicle Eligibility (More
Occupancy Toll lane) restriction)
* Pricing (i.e. Conversion to High
Occupancy Toll lane)

«Vehicle Occupancy
(Decrease: HOV3 -+ HOV2,
HOV4 »HOV3)

«Free Vehicle Eligibility (Less
restriction)

«Pricing (i.e. Conversion to High
Occupancy Toll lane)

» Key Steps
— Step 1:
Preliminary operational assessment
— Step 2:

|dentification of opportunity for HOV policy
changes

.

Tool users select policy change or combination of
St e p 2 <= (pollcy changes (

Evaluation of Potential Impacts

Travel Demand Impacts
(peak hour and daily impacts; vehicle trips; person trips)
Mobility Impacts
(level of service; travel speed and time; total vehicle delay; etc.)

Environmental Impacts )

Step 3
(air quality; carbon dioxide; social equity)

Financial Viability
(total daily revenue; gross annual revenue; annual toll operation costs; etc.)

— Step 3:
Evaluation of potential impacts

Y Y Y )

Sample Goals could include:

« Protect Mobility

* Maximize person throughput

« Provide an option for travel time savings and trp reliability
@ » Encourage carpooling in peak periods

« Support transit service and reliability

* Manage by it ing system Y

« Improve air quality

— Step 4:
Evaluation of goals and objectives

Step 4

« Provide a Financial Viable System
* Maximize revenue

v

( Evaluation of Goals and Objectives )
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Preliminary operational assessment of
an existing HOV facility

» Based on user input data and established performance thresholds

» User input data
— Wil be linked to FHWA Highway HOV Facility Inventory;
— General information of the facility;
— Physical characteristics;
— Existing HOV policies;

On this page, the user can select a specific HOV facility from a national database that includes information on policy details and physical characteristics. The user is
then required to enter the number of HOV lanes and GP lanes in each direction during peak period as well as th volumes in these lanes.

— Travel demand (peak hour and daily); and L S L S R S e

— Others (Enforcement/Violations; Incidents). ' g

General lnformalmn Physical Characteristics

» Performance thresholds e e
— Volume-to-capacity ratio ' ‘
— Service flow rate (pc/l/hr)
— Travel speed (mph)

Policy Options Evaluation Tool for Managed Lanes (POET-ML)
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Preliminary operational assessment of
an existing HOV facility ... (continued)

» Three categories grouped by utilization of the facility:

Period . . . Period
o With Excess Capacity during o Wil [26ess Cepasiy eig Ci e With Excess Capacity during Off-

e With Excess Capacity during Peak « Well-Utilized during Peak Period e Heavily Congested during Peak
Off-Peak Period o PEE e Peak Period

A Occupancy/Eligibility Policy
Projected Change + Pricing

Traffic Volume
Actual

HOV Demand

Desired Desired

) (NN IIIIIQIIIIIIQIIIII

Critical Operating Threshold

Volume/Capacity = 0.75; and
LOS=C

Actual
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Identification of opportunity for HOV policy changes
(required and/or optional)

» Provide HOV owners with full range of possible policy changes

v

Policy changes are based on the operational assessment results

v

Focus on three major elements:
— Vehicle occupancy;
— Free vehicle eligibility; and
— Pricing.

» Two sets of Policy Changes
— Potential policy changes for excess capacity condition
— Potential policy changes for congested peak hour condition
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Identification of opportunity for HOV policy changes
(required and/or optional) ... (continued)

» Potential Policy Changes for Excess Capacity Condition

Operating Element

Vehicle Occupancy

Direction
of Change

Decrease

Details

By downgrading the vehicle occupancy policy, the
vehicles that don't meet passenger occupancy
requirements could gain access to HOV lanes to
capture the unused capacity in currently
underutilized HOV lanes.

Policy Change Options

[ ] HOV3 to HOV2

[ 1 HOV4 to HOV2

[ ] HOV4 to HOV3

Free Vehicle
Eligibility

Less
Restriction

By allowing the vehicles that don't meet existing
vehicle eligibility policy, such as low emission and
energy-efficient vehicles to use the HOV lane, it
captures the unused capacity and increases the
utilization of the HOV lanes.

] Allow public transportation vehicles

] Allow enforcement and emergency vehicles

] Allow motorcycles

[] Allow low emission and energy-efficient vehicles

Pricing

Yes

For the existing HOV lanes that are underutilized,
allowing vehicles that don't meet passenger
occupancy requirements to gain access to HOV
lanes by paying a toll provide the opportunity to
capture the unused capacity and expand mobility
option.

By pricing those ineligible vehicles, it also
generates new revenue that if authorized can be
utilized for multipurpose transportation
improvements.

[ Allow Paying Vehicles - Maximize Revenue

] Allow Paying Vehicles - Maximize Throughput

- U.5. Departrment of Transporiation
(‘ Federal Highway

@ Administration

Booz | Allen

HNTB

| Hamilton




Identification of opportunity for HOV policy changes
(required and/or optional) ... (continued)

» Potential Policy Changes for Congested Peak Period Condition

Operating Element

Direction

Details

Policy Change Options

of Change

By upgrading the vehicle occupancy policy, some
existing HOV vehicles are eliminated from the

[ ] HOV2 to HOV3

[ ] HOV2 to HOV4

it generates new revenue that if authorized can be
utilized for multipurpose transportation
improvements.

WERTEE Qe HiErEEE lane providing additional capacity in currently
overutilized HOV lanes. [] HOV3 to HOV4
] Disallow public transportation vehicles
- By disallowing some existing eligible vehicles from [] Disallow enforcement and emergency vehicles
Free Vehicle Eligibility Rggteriction the lane, it provides additional capacity in )
currently overutilized HOV lanes. [] Disallow motorcycles
[] Disallow low emission and energy-efficient
vehicles
Pricing needs to be bundled with the vehicle
occupancy change and/or (free) vehicle eligibility
change for the facility that is overutilized. ] Allow Paying Vehicles - Maximize Revenue
P Yes By allowing paying vehicles to use the HOV lanes,

[] Allow Paying Vehicles - Maximize Throughput
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Evaluation of Potential Impacts

» Assess the effects of the selected HOV lane policy change or combination of policy
changes

» Track the following four basic measures of effectiveness:
— Travel demand impacts
(peak hour and daily impacts; vehicle trips; person trips)
— Mobility impacts
(peak hour and daily impacts; level of service; travel speed and time; total vehicle delay; etc.)
— Environmental impacts
(air quality; carbon dioxide; social equity)
— Financial feasibility
(total daily revenue; gross annual revenue; annual toll operation costs; mobility benefits; etc.)
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Evaluation of Potential Impacts —
Key Methodology and Assumptions ... (continued)

Policy Options Evaluation Tool for Managed Lanes (POET-ML)

» Assumptions NG
iketch Planning Tool Parameters m m
— Highway capacity T SRR T A T

— Mobility
— Environmental impacts

— Financial feasibility

» Established through literature reviews

to HOT Lanes (From GP]
ution to HOT Lanez (From Parallel Facilitiez] 10% B0% 50% 40% 30%

» Consistent with FHWA’s SMITE-ML tool assumptions

» Calibrated using survey result data R
» Interactive and transparent to the user
» Can be adjusted to reflect unique characteristics of facilities and region
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Evaluation of Goals and Objectives

» Evaluate the effects of mixing and matching various policies to meet goals
» Produce the evaluation matrix

» Sample goals include the following:
— Protect and improve mobility
— Improve roadway operation efficiency and reliability
— Provide an option for travel time savings and trip reliability
— Maximize person throughput
— Promote transit and ridesharing and encourage carpooling in peak periods
— Support transit service and reliability
— Manage congestion by improving system efficiency
— Maintain safety
— Improve air quality
— Provide a financially viable system
— Maximize revenue
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Questions?

» Contact Information

Patrick DeCorla-Souza
patrick.decorla-souze@dot.gov

Andrew Smith
asmith@HNTB.com
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