0

LS Depaarirmee nt of TRanspeeicmicon
Federal Highway Administrotion

10TH
| nternational Conference on

High-Occupancy Vehicle Systems

Conference
Proceedings

August 27-30, 2000
Dallas, Texas




Notice

This document is disseminated under the sponsorship of the
Department of Transportation in the interest of information
exchange. The United States Government assumes no liability for
itscontentsor usethereof.




Technical Report Documentation Page

1. Report No. 2. Government Accession No.

FHWA-OP-01-040

3. Recipient's Catalog No.

4. Title and Subtitle ) .
10" International Conference on High-Occupancy Vehicle Systems:
Conference Proceedings

5. Report Date

May 2001

7. Author(s)
Katherine F. Turnbull

6. Performing Organization Code

8. Performing Organization Report No.
13481-FJ

9. Performing Organization Name and Address

Texas Trangportation Inditute
The Texas A&M University System
College Station, TX 77843-3135

10. Work Unit No. (TRAIS)

11. Contract or Grant No.

DTFH61-96-6-000048-PB-F9902

12. Sponsoring Agency Name and Address
Operations Office of Travel Management
Federd Highway Adminigration

400 Seventh Street, SW., HEP-40
Washington, D.C. 20590

13. Type of Report and Period Covered
Research: May 2001

14. Sponsoring Agency Code

15. Supplementary Notes

Jon Obenberger, Highway Operations, Office of Traffic Management, Contracting Officers Technica

Representative (COTR)

16. Abstract

This report documents the proceedings from the 10" International High-Occupancy Vehicle (HOV)
Systems Conference held in Ddllas, Texas on August 27-30, 2000. The Conference was sponsored by the
Trangportation Research Board (TRB), in cooperation with the Federal Highway Administration (FHWA)
and the Federd Transit Adminigration (FTA). Ddlas Area Rapid Transt (DART), the Texas Department of
Transportation (TxDOT), and the North Central Texas Council of Governments (NCTCOG) were

conference hosts.

These proceedings summarize the presentations from the general sessions and the breakout sessons. The
main topics covered by speakersin the sessons are highlighted.  Subject areas addressed in the sessons
include HOV facilitiesin Texas, development and implementation, marketing, bus use of HOV lanes, HOV's
and politics, vaue pricing, ar quality, and project evaluaion. Thelist of Conference attendeesis dso

provided.

The technical papers submitted by some speakers are provided in a separate report, 10" International

HOV Systems Conference: Compendium of Technical Papers.

17. Key Word .
High-occupancy vehicles lanes, HOV lanes, HOV

systems, High-Occupancy Tall lanes, HOT lanes.

18. Distribution Statement

No regtrictions. This document is available to the
public through NTIS:

Nationd Technicd Information Service

5285 Port Roya Road

Soringfidd, Virginia 22161

19. Security Classif. (of this report) 20. Security Classif. (of this page

Unclassfied

21. No. of
Pages 119

22. Price

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized







10th International Conference on High-Occupancy Vehicle Systems

August 27-30, 2000
Fairmont Hote
Dadllas, Texas
Sponsored By

Transportation Research Board
Nationa Research Council

In Cooperation With
Federd Highway Adminigration

and
Federd Trandgt Administration

Conference Proceedings

Editor
Katherine F. Turnbull

Texas Transportation Inditute
The Texas A&M University System

Typing, Graphics, and Editorial Assistance

Bonnie Duke

Texas Trangportation Inditute
The Texas A&M University System

The preparation of these proceedings was funded through a grant from the Federal
Highway Administration, United States Department of Transportation.






10th International Conference on High-Occupancy Vehicle Systems

Conference Hosts

Dallas Area Rapid Trangt
Texas Department of Transportation
North Centrd Texas Council of Governments

Conference Planning Committee

TRB Committee on High-Occupancy Vehicle Systems Chair

Katherine F. Turnbull
Texas Trangportation Indtitute

Conference Planning Committee

Koorosh Olyai, Chair, Loca Arrangements, Ddlas Area Rapid Trangt
Tim Lomax, Chair, Technical Program Committee, Texas Transportation Ingtitute
Mahesh Kuimil, Dalas Area Rapid Trangt
Prasad Golkonda, Dallas Area Rapid Trangit
Sandy Wesch-Schulze, Carter & Burgess
George Human, City of Richardson
Stan Hall, Texas Department of Trangportation
Dan Lamers, North Central Texas Council of Governments
Doug Skowronek, Texas Transportation Ingtitute
Jon Obenberger, Federd Highway Administration
L uisa Paiewonsky, Massachusetts Highway Department
Bill Finger, City of Charlotte DOT
Ginger Danids, Texas Trangportation Inditute

TRB Staff
Rich Cunard
Robert Hilterbrand
LindaKarson
Bob Pdl
Regge Gillum






10th International HOV Conference

TRB Committee on High-Occupancy Vehicle Systems

Dr. Katherine F. Turnbull, Chair
Texas Transportation Institute

Mr. Leslie L. Jacobson, Secretary
PB Farradyne

Mr. Richard Cunard
TRB Staff

Dr. John W. Billheimer
SYSTAN, Inc.

Dr. Dondd G. Capelle
Parsons Brinckerhoff

Dr. DennisL. Christiansen
Texas Transportation Institute

Ms. Antonette Clark
California Department of Transportation

Mr. William B. Finger
City of Charlotte Department of Transportation

Mr. Chuck Fuhs
Parsons Brinckerhoff

Ms. Agnes Govern
Sound Transit

Mr. Kevin Haboian
Parsons Transportation Group

Mr. Tom Lambert
Metropolitan Transit Authority of Harris County

Dr. Timothy Lomax
Texas Transportation Institute

Mr. CarlosA. Lopez
Texas Department of Transportation

Mr. Edward L. Mark
New Y ork State Department of Transportation

Mr. Thomas W. Mulligan
Municipality of Toronto

Mr. Jon Obenberger
Federal Highway Administration

Ms. LuisaB. Paiewonsky
M assachusetts Highway Department

Mr. Donald R. Samdahl
Mirai Associates

Mr. Dave Schumacher
San Diego Metropolitan Transit Development Board

Ms. Heidi Stamm
HS Public Affairs






The 10th International High-Occupancy Vehicle (HOV) Systems Conference was held in Dallas, Texason
August 27-30, 2000. The Conference brought together transportation professi ona sfrom throughout North America
and theworld. The keynote speeches and concurrent session presentations are summarized in these proceedings.

The Ddlas conference wasthe 10th international HOV conference sponsored by the Transportation Research
Board (TRB), in cooperation with the Federd Highway Adminigration (FHWA) and the Federa Trangt
Adminigration(FTA). DdlasAreaRapid Trangt (DART), the Texas Department of Trangportation (TxDOT), and
the North Centra Texas Council of Governments (NCTCOG) were conference hogts.

Building on past efforts, the Conference provided the opportunity for transportation professonds to share
ideas on different topics and to discuss current issues and opportunities. A wealth of information was presented on
new HOV projects, innovative trangt services, marketing, vaue pricing, air quaity, and advanced technologies.
Participants aso had the opportunity to tour the HOV lanes, light rail trangit (LRT) lines, and other transportation
fedilitiesin the Ddlas area.

A number of people helped ensure the success of the 2000 HOV Conference. The locd planning group,
Chaired by Koorosh Olyai, did an excdllent job organizing thetoursand other activities. The TRB HOV Committee
developed an excdlent technica program, under the direction of Tim Lomax, Chair of the Program Subcommittee,
Rich Cunard and the TRB gaff did their dwaysexceptiona job with the arrangements and overdl organization. The
Federd Highway Administration provided support for the preparation of these Conference proceedings.

The Internationa HOV Conferences represent just one activity of the TRB HOV Systems Committee. The
Committee a0 gponsors sessions a the TRB Annua Meseting, identifies and facilitates needed research projects,
coordinates TRNewsarticles, and promotes the sharing of information through newdetters, E-mails, and the Internet.

The next International HOV Conferenceisscheduled for thefdl of 2002 in Seeitle, Washington. | encourage
youto plan now to attend this Conference and to become involved with the activities of the TRB HOV Committee.
The Committee is committed to providing ongoing leadership in addressing today’ s transportation problemsthrough
innovative gpproaches.

Sincerdy,

Katherine F. Turnbull
Chair
TRB HOV Systems Committee
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Opening Session — Welcometo the 10" I nter national HOV Systems Conference
Katherine F. Turnbull, Texas Trangportation Ingtitute — Presiding

Jesse Oliver, Lee Jackson, Roger Snoble,
Katie Turnbull

Wedcome from the TRB HOV Systems
Committee

Katherine Turnbull

Texas Transportation Institute

Chair, TRB HOV Systems Committee

It is a pleasure to welcome you to the 10™
Internationd  High-Occupancy Vehicle (HOV)
Conference sponsored by the Transportation
ResearchBoard (TRB) HOV Systems Committee.
The Federd Highway Adminigtration (FHWA) and
the Federd Trangt Adminidtration (FTA) are co-
sponsors of the Conference, in association with
Ddlas Area Rapid Trandt (DART), the Texas
Department of Transportation (TxDOT), and the
North Centra Texas Council of Governments
(NCTCOG).

A number of individuds deserve specid
recognition for their extra efforts in organizing the
technicd sessons, loca tours, and other
arrangements. Koorosh Olya from DART Chaired
the Locd Arrangement Committee and Tim Lomax
from the Texas Trangportation Inditute (TTI)
Chaired the Technicd Program Committee. The
work of these two individuas and their committees

is greetly appreciated. Rich Cunard and the TRB
daff did ther normd outstanding job with the
conference logigtics.

The firs HOV Conference was held in
Irving, Cdiforniain 1986. The number of HOV
fadlities in North America has grown sgnificantly
since 1986. The operation of HOV laneshasdso
evolved over time Vdue pricing, intdligent
transportation systems (ITS), bus ragpid transt
(BRT), and other innovetive drategies are dl
influencing the operation of HOV fadilities.

The TRB HOV Committee continuesto be
a the forefront of discussons on planning,
desgning, operating, marketing, enforcing, and
evduaing HOV fadlities  The internationd
conferences represent one way the Committee
promotes ongoing communication among
transportation professonas and other interested

groups.

Like past conferences, you will have the
opportunity to tour the HOV facilitiesin the Ddlas
area. Participantswill dso hear the latest on HOV
projects in North America and Europe. Findly,
you will be able to discusskey issuesand concerns
with others from throughout the world.

| hope you find the conference sessonsand
tours informative and dimulaing. | aso hope that
you have the opportunity to shareideas with others
and to learn from their experiences. Thank you for
participaing in this conference and please plan now
to attend the 11" International HOV Conferencein
Sedttle in the fal of 2002.



Welcome from Dallas County
Honorable Lee Jackson
Dallas County

It is a pleasures to welcome you to Dallas
and the 10" International HOV Conference. | have
been actively involved in promoting transportation
improvements in this area for many years and |
appreciate the opportunity to participate in this
opening session. | hope you will be able to seethe
Ddlas HOV lanesin operation, aswdl as our light
ral trangt (LRT) and bus systems.

The Eag R.L. Thornton contraflow lane
wasthefirg HOV facility inthe area. It represents
the joint efforts of Ddlas Area Rapid Trangt
(DART) and the Texas Department of
Trangportation (TXDOT). The success of this
project has resulted in the development of
additiond concurrent flow HOV lanes on other
freeways. The HOV lanes on the LBJ Freeway
cary the highest vehicle volumes of any HOV lane
inthe Sate and are one of the highest in the country.

Wetruly believe in amultimoda approach
to trangportation in this region. In addition to the
HOV lanes, other components of the transportation
system include the LRT lines, buses, pararanst
vehides, freeways, toll roads, and loca streets. We
are dso conddering vaue pricing and managed
lanes as future projects. A toll facility under
consderation, which includes a mgor tunnd
section, might involve high-occupancy toll (HOT)
lanes or other related sirategies.

Thereisagreat ded we Hill have to learn
however, and | hopeyou will sharethe experiences
from your aress with others a the Conference.
Topicsrdated to planning, designing, and marketing
HQV facilities will al be discussed over the next

few days. The areas of public information and
education continues to be important in the Dallas
area. We need to reinforce the benefits of HOV
lanes with user groups, as wel as with policy
makers. Thetravd time savings and improved trip
reliability provided by thesefacilitiesare key to their
use. We have found that when we provide travel
options to commuters that provide these benefits
they will take the bus, carpoal, or vanpool.

For years we have been saying that we
cannot solve our trangportation problems by Ssmply
building more freeways and roadways. We know
other modesplay acriticd part in providing mobility
and accessibility to residents and visitors. HOV
facilities represent an important component to this
gpproach in the Dallas area.

| hope you enjoy your stay in Dalas and
have avery successful Conference. Thank you.

Welcome from Dallas Area Rapid Transit
Jesse Oliver
Dallas Area Rapid Transit

Good morning. It isa pleasure to be here
today to welcome you to the Ddlas areaand to the
10" International HOV Conference. As you all
know, we have been experiencing record high
temperatures. Even with the hot westher, | hope
you will be able to seethe HOV lanes, LRT lines,
and other Stesin Ddlas during your Say.

We ae in a vay excdting time with
trangportation projects in the Ddlas area. | do not
need to tell you about the importance of a
multimodd transportation system. Two weeksago
voters passed a referendum that gives DART the
authority to issue $2.9 hillionin long- term debt to
build out the LRT system, as wdll as to finance
HOV, commuter rail, bus, and rideshare projects.
The planned system includes 93 miles of LRT, 22



miles of commuter rail, and 110 miles of HOV
lanes.

Since 1996 when LRT and commuiter rall
were firgt introduced, DART continues to set new
ridership records. Ridership has doubled since
1996 with the introduction of LRT, commuter rail,
and more HOV lanes. We now face the chdlenge
of continuing this ridership growth. DART is
committed to providing an integrated multimodal
trangportation system to move people, to create
economic opportunities, and to help clean the air.
The HOV lanesare an important component of this
multimodd transportation system.  We expect
ridership and use levels to continue to grow.

The success of the HOV fadilities is based
onthe partnership between DART and TxDOT, as
wdl as the support of the North Central Texas
Coundil of Governments (NCTCOG), the City of
Ddlas, Ddlas County, and other groups. DART
buses and paratransgt vehicles use the excdlent
freeway and locd roadway system. TxDOT isaso
regponsible for congruction of the HOV lanes. As
DART worksto extend the LRT systemiit is good
to know that TxDOT and NCTCOG are working
with us to implement HOV lanes drategicaly
located in heavily traveled corridors. HOV lanes
help keep bus services and carpooling and
vanpooling as an efficient and aneconomical mode
of trangportation, especidly for residents farthest
from the hub of the trangt system.

Because everyone is dffected by it,
trangportationis dwaysthe key to fitting together a
large scale region. We are lucky that the agencies
in the Dallas area have a regiond perspective and
keep the health of al communities at the center of
building an efficient multimodd transportation
gysem. As we look ahead, we hope to maintain
our very successful working relationship with our
member cities and our trangportation partners.
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Together we are building a trangportation system
that will help reduce congestion, avoid gridiock, and
dimulate the use of buses, trains, carpools, and
vanpools. With good planning and cooperation we
can get our customers safely and quickly to work
and play, and help clean the air.

Welcome from the Texas Department of
Transportation

Michadl W. Behrens

Texas Department of Transportation

It is a pleasure to welcome you to Texas
and the HOV Conference.  With the current
temperatures, we redly do have HOT lanes, and
they do not cost anything to use.

HOV facilities are important parts of the
multimodd trangportation sysem herein Ddlasand
in other parts of the state. The transportation
systemwill continueto evolveand HOV, HOT, and
managed lanes will be key dements over the next
30years. TheHOV fadilitiesin Ddlasand Houston
represent two of the more extensive and better used
systems in the country. TxDOT is proud to be a
partner with DART, Houston METRO, and other
agenciesin developing and operating thesefadilities.

| had the opportunity last week to tour a
new section of the I-10 HOV lane in Houston that
will be opening soon. It provides a direct
connectioninto the downtown areaand will provide
additiond travel time savings and trip reliability
benefits to buses, carpools, and vanpools. HOV
facilities area so under congderationin Audtin, San
Antonio, and Fort Worth.

HOV fadlities, vaue pricing, managed
lanes, and tall fadilities dl represent techniquesthat
will be used more in the future. Like other States,
Texas continues to explore new and innovative
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srategies to help finance the congtruction and the
operation of the freeway and roadway system.

Once again, welcometo Texasand | hope
you have a productive and enjoyable conference.



General Sesson — What’s Going On In Texas

Gary Slagel, City of Richardson, Texas— Presding

Michad Morris, Roger Snoble, Gary Slagel,
Tom Lambert, Michael Aulick

HOV Facilitiesin the Dallas Area
Roger Shoble
Dallas Area Rapid Transit

On behdf of DART, TxDOT, and
NCTCOG, let me welcome you to Ddlas and the
TRB 10" Internationd HOV Conference. It isa
pleasure to be a co-sponsor of this important
conference. DART will adso be helping host the
TRB and the American Public Trangportation
Asociation (APTA) Light Ral Trangt (LRT)
Conference this November.

As you heard in the Opening Session, a
long-range financing measure wasjust gpproved by
votersin the DART sarvicearea. Thisvote shows
that resdents value DART sarvices and recognize
the important role DART plays in enhancing
mohility in the region. The results dlow us to
accderate development of a multimodal
trangportation system plan, which includes LRT,
commuter rail, HOV, bus, and paratrangit services.

Travel patterns in the Dallag/Fort Worth
Metroplex aresmilar to thosein other regions. The
single-occupant vehicleisthemgor mode of travel.

Public trangt’s market share is gpproximately 16
percent. Our challenge is to increase this share.
HOV lanes are one of the most important tools
avalable to encourage people to change from
driving aone to teking the bus, carpooling, or
vanpooling,

Presently, HOV lanesarein operationon |-
30, 1-35E, 1-635, and 1-35E/US 67. A fifthHOV
lane on US 67 is in the advanced planning stage.
The HOV lanes in the Ddlas area represent the
joint efforts of TXDOT and DART. The HOV
fadllities are planned jointly, TXDOT isresponsible
for congtruction of the lanes, DART is responshble
for operations and enforcement, and maintenanceis
ajoint activity.

The contraflow lane on the East RLL.
Thornton Freaway was the firs HOV facility inthe
area. This lane, which uses a movegble barier,
was opened in 1991. The facility operates from
6:00 am. to 9:00 am. toward downtown Dallas
and from 4:00 p.m. to 7:00 p.m. in the outbound
direction. Some 20,000 passengersare carried on
the lane on a dally bass. Approximately 1,450
vehicles use the lane during the morning peak hour.
In 1999, DART redlized some $400,000 in bus
operating cost savings due to thisHOV lane.

The 7-mile concurrent flow HOV lanes on
the 1-35 East or Stemmons Freeway opened in
1996. These lanes operate with an HOV
designation on a 24-hour basis. Approximately
1,000 vehicles use thelane in the pesk hour, pesk-
direction of travel. Last year about $180,000 in
bus operating costs were saved due to the HOV
lanes. The southern terminus of the HOV lanesis
an interchange by-pass or “S’ ramp. This facility
dlowsHOV sto by-pass congestion at the I-35E/1-
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635 interchange. The ramp is open in the
southbound direction from 4:00 p.m. to 7:00 p.m.

The concurrent flow HOV lanes on 1-635
opened in 1997. Approximately 55,000
passengers are carried onadaily bass. Thisfacility
represents the busest HOV lane in Texas and the
fourth busest in the country.  The facility operates
with an HOV designation on a 24-hour basis.
Currently some 1,300 vehicles use the lane in the
peak hour, peak-direction of travel.

Last Junea2.5 mile concurrent flow section
of the 1-35/US 67 HOV lane opened. Operation
of a reversble portion of this facility darts this
afternoon. The full 11-mile facility is scheduled to
open next summer.

The HOV lanes and freewaysin the Ddlas
area ae monitored from TXDOT's Inteligent
Trangportation System (ITS) control center.
Changeable message signs and lane control Sgnals
are operated from the center. A freeway courtesy
pairol provides assistanceto stranded motoristsand
helps with accidents and incidents. DART trangt
police provide enforcement on the HOV lanesusing
motorcycles and automobiles. Violation rates are
relatively low on dl the HOV lanesin the area.

Ridership and utilizetion of the HOV lanes
continues to increase.  The highest daily use of
some 118,000 riders occurred in June of thisyesr.
New carpool formations have increased
ggnificantly on freeways with HOV lanes. Trave
time savings on the various HOV lanes range from
goproximately 11 to 18 minutes on weekdays. The
average vehicle occupancy (AVO) has increased
onfreawayswith HOV lanesand declined on those
without.

The benefits from the HOV lanes are not
limited to just users. NCTCOG estimates that

emissonsof volaile organic compounds and nitrous
oxides have been reduced in corridors with HOV
lanes.

Future plans include 100 miles of barrier
separated HOV lanes by 2025. Vaue pricing
strategies may be used on someof thesefacilitiesas
appropriate. You will be able to see many of the
HOV lanes on the Tuesday afternoon tours.

| hope you have a very productive
conference and you enjoy your stay in the Dallas
area.

TheHOV System in Houston
Thomas C. Lambert
Metropolitan Transit Authority of HarrisCounty

It is a pleasure to be here in Ddlas and to
have the opportunity to paticipate in the 10"
International HOV Conference. | would like to
recognize the contributions Chuck Fuhs has made
over theyearsto HOV operationsin Texas, sarting
with the contraflow lane demondtration project on
[-45 North in Houston.

HOV fadilities are a mohbility management
tool. They are an important component of the
overdl trangportation sysemin Houston and Ddlas.
Buses, carpools, and vanpools, aswell asLRT and
commuter rail, are key to providing travel optionsto
residents.

The partnerships among agenciesis one of
the keys to the success of HOV facilitiesin Texas.
In the Houston area, METRO has strong
partnerships with the FHWA, FTA, TxDOT, the
Houston Galveston Area Council (HGAC), cities,
and counties. It takes dl of these groups working
together to ensurethe successof HOV facilitiesand
other trangportation improvements.



Currently 88 miles of a planned 110-mile
system of HOV lanes are in operation in Houston.
These are primarily barrier separated reversible
lanes located in the median of six radid freeways.
The HOV facilities are important elements of the
trangportation system in the region.

The contraflow HOV lane on 1-45 North
was S0 successful that other permanent facilities
were developed. The first barrier separated,
reversble HOV lanewas opened onthe |-10 West
(Katy) Freeway in 1984. The HOV system grew
geadily during the 1980sand 1990s. In additionto
the 88 milesof HOV lanesin operation, the system
indudes 24 major park-and-ride lots, most
connected to direct access ramps, park-and-pool
lots, and premium frequent bus service.

The vehide digibility and the vehide
occupancy requirements for the Houston HOV
lanes have evolved over time. Only buses and
authorized vanpools were allowed to use the 1-45
North contraflow HOV lane. The Katy HOV lane
was first open only to buses. Vanpools and 4-
person carpools were then alowed to use the lane.
In order to use available capacity, the vehicle-
occupancy requirementswere lowered to 3 persons
and then to 2 persons.

When the Katy HOV lane became too
congested at the 2+ levd, the vehicle-occupancy
levels were raised to 3+ during the morning pesk-
hour. This requirement was later extended to the
afternoon peak-hour and to both peak hourson the
US 290 HOV lanes. A vdue pricing
demongration, which allows authorized 2-person
carpoolsto use the lane for a $2 per trip fee, has
been in operation for a few yeas  The
demondtration will be extended to the US 290
HOV lanesthisfdl.
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The Houston HOV lanes show that
commuterswill change from driving doneto taking
the bus, forming a carpool, or joining a vanpoa if
the facility is safe, rdiable, and if it provides travel
time savings. Survey resultsindicatethat HOV lane
users vaue both the trave time savings and the trip
reliability provided by the HOV facilities,

The HOV and freeway facilitiesin Houston
are monitored by TranStar, the transportation and
emagency management System. TranStar
representsthejoint effortsof METRO, TxDOT, the
City of Houston, and Harris County. This state-of-
the-art facility enhances the operation of the
freeways and the HOV lanes.

Future plans include the introduction of the
firg concurrent flow HOV lane in the area on the
Katy Freeway, extending other exigting lanes,
expanding the vaue pricing program, and
devdoping an LRT line between Downtown
Houston and the Astrodome.

HOV Planning in Austin

Michael Aulick

Capital Area Metropolitan Planning
Organization

It is a pleasure to have the opportunity to
participate in this sesson and to provide an
oveview of HOV planning activities in Audin.
Currently, there are no HOV facilities, LRT lines,
commuter rail services, or toll roads in the Audtin
area

Audtin has experienced significant growth
over thelast 10to 20 years. Traffic congestion has
become a mgjor problem asaresult of thisgrowth.
The Audin metropolitan area covers five counties
and the San Antonio metropolitan areaincludesfour
counties. These nine counties comprisethe Audtin-
San Antonio Corridor, one of the fastest growing
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areas in the sate. It is 75 miles from downtown
Audin to downtown San Antonio and the
population in the nine countiesis about 2.5 million.

The populaion in the five counties in the
Audin metropolitan area is approximately 1.25
million. The Capitd Area Metropolitan Planning
Organization (CAMPO) covers primarily Travis
County, including Audtin, and has a population of
about 1 million. The population of Audtin is about
600,000.

Travel characterigicsinthe areaare Smilar
to other urban regionsin the state. Approximeately
83 percent of commuite trips are made by driving
alone, 7 percent by bus, 6 percent by vanpooling
and carpooling, 3 percent by waking, and 1
percent by bicycling. Trave is concentrated in the
morning and afternoon pesk periods. Audtin is
essentidly a one freeway town, with travel heavily
concentrated along 1-35.  Approximatey 27
percent of the population uses 1-35 in their daily
commute to work or school, and another 25
percent use Loop One.

According to the annua study conducted
by TTI, Augin ranks third in the state behind
Houston and Dallas in terms of congestion delays
per driver. Houston and Dallas average about 58
annua person hours of delay compared to about 52
for Audtin, and 26 for San Antonio. Thereareaso
anumber of high accident locationsin the area. A
10-mile section of 1-35, from 183 on the north to
Ben White on the south, averages five mgor
accidents a day.

Air quality has become a mgor concern
and the region may be classified asanonattainment
area for ozone in January 2001 depending on the
outcome of the case currently before the U.S.
Supreme Court. On-road emissions are a major
contributor to the air quaity problem.

In terms of future planning, the population
in the nine county Austin to San Antonio corridor is
projected to increase from 2.5 million to some 5
million by 2025. The population in the CAMPO
area is edtimated to reach 1.8 million by 2025.
Williamson County, which is north of Audtin, is
projected to increase from 200,000 people today
to 800,000 by 2025. Employment isalso growing.

Ohbvioudy, making sure the transportation
systemis cagpable of serving the future populationis
a chalenge. HOV lanes, LRT, toll roads,
commuter rail, new roadways, and expanding
exiding facilities are dl being considered. Survey
results indicated an interest in rail, followed by
vanpooling/carpooling, and bus. Pans are
underway to expand I-35 from 6 lanes to 8 lanes
and add an HOV lane. LRT, HOV/HOT lanes,
and commuiter rail are dso under congderation in
different corridors. A number of mgor roadway
projects are aso planned for the future.

Thank you for the opportunity to providean
overview of HOV planning ectivitiesin Augtin. We
may be ableto report on operationd HOV facilities
at afuture conference.

Regional HOV Planning in the Dallas/Fort
Worth Metroplex

Michadl Morris

North Central Texas Council of Governments

It isapleasure to participate in this sesson
and to talk about HOV facilities in the Dallas/Fort
Worth Metroplex. | would like to recognize Mr.
Murphy who is Vice Chair of our MPO and Vice
Chair of our Finance Committee. His leadership
has been instrumenta in ensuring that the HOV
fadlitiesinthe Ddlas/Fort Worth areaare given due
condderation in the planning and project selection
process.



Inthe 1980s, HOV facilitieswerenot redly
being serioudy consdered in this area. TXDOT
was focusing on building freeways, DART was
interested in rail trangit, and the tollroad authority
was developing toll roads. ThisStuation presented
the opportunity to bring these agencies and other
groups together to look at trangportation in a new
light. NCTCOG is proud to be apartner with these
and other agencies working to enhance mobility in
the region.

HOV facilities are an important part of the
ovedl trangportation sysem in the region.
Congderation of HOV facilitiesintheareahasbeen
drivenby threemgjor factors—air quaity concerns,
increasing levels of traffic congestion, and financia
condraints. Each of these factors has helped
influence consideration of HOV lanesin theregion.

The hedlth effects to citizens in the region
from poor ar qudity aresgnificant. Theareadoes
not meet the federd ambient air qudity standards
for ozone. Mobile source emissions are a mgjor
cause of the ozone ar quaity problem. Federd
funding for transportation projects is potentidly at
risk if the region does not reach attainment.

Traffic congestion continues to incresse.
The degradetion of trip time rdiability is the red
problemthe public notices from increasing levels of
congestion. It is the need to provide travel time
rdiability that drives the demand for toll roads,
LRT, HOV lanes, and the transportation

Mmanagement system.

The region’s new Mohility 2025 plan cdls
for $45 billion worth of transportation
improvements.  Approximately one-third of this
funding will support operating and maintaining the
roadway and trangt systems. Two-thirds of the
total, or approximately $30 hillion, is for capita
improvements.  Officids in the Ddlas/Fort Worth
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Metroplex are working with others throughout the
date to increase funding for trangportation.

One of the important dementsof thefuture
trangportation system in the region is an extengve
system of managed HOV facilities. This gpproach
provides the flexibility to manage the lanes to
accommodate different user groups based on
specific needs and conditions. The chalengeswith
the approach will be to provide an integrated
sysem.

A key dement of thisapproachis providing
benefits to individuds who change to higher
occupancy vehides. These benefits might include
providing travel time savings through HOV lanes,
lower fees on tall facilities, and combining HOV
and toll facilities.

The four approaches being considered in
the region include HOV lanes devel oped on exidting
freeways, permanent HOV fadilities, integrated
HOV and tall facilities, and integrated HOV and
vaue pricing ontall faclliies Each of these
approaches influences different behavioral
responses from users.

Theimmediate action HOV fadilities focus
onretrofitting existing freeway corridors. Thereare
currently two concurrent flow HOV lanes in the
region and one contraflow lane. Two additiona
HOV facilities are being implemented. These
facilities are the result of the cooperative efforts of
the transportation agenciesin the region.

Additional barrier separated HOV lanesare
planned for some freeways. These may be
managed lanes that would provide optionsto allow
a vaiety of user groups based on vehice
occupancy levels, pricing drategies, or other
factors. An estimated $2.3 hillion has been
programmed for thesefacilities whichindudesngle
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lane reversible facilities in 11 corridors, two-
direction facilities in four corridors, and eght
corridors with multi-lane facilities. Thelaneson |-
30 are currently under construction.

New toll fedilitieswill dso be added in the
future. The North Texas Toll Road Authority has
plans for additiond facilities in the region. HOV's
may be dlowed to use these toll roads for a
reduced fee or travel a no charge. Fee collection
will be by dectronic toll tags, and vehicle-
occupancy levels will be checked at barrier plazas.
These approaches would need to be implemented
on mature toll roads to reduce any potentia risk
associated with bond repayment by the toll
authority. Travel time savings could dso be
provided to HOV's through the use of specid toll
lanes and other benefits, such as frequent flyer
miles, discounts on merchandise, or other services,
could aso be given.

The last, and probably most exciting,
gpproach is the partnership among dl the
trangportation agencies to introduce these facilities
in very complicated corridors in the region. The
god is to maximize the passenger or person
movement capacity of these corridors. This god
could be accomplished through anumber of flexible
management drategies. For example, rented
revenue generation could be introduced by
congructing express lanesin the same corridor that
has free mixed-flow lanes. The expresslanescould
be tolled with HOV travding for free. It is
expected that the managed faclity will be
eectronicdly tolled. The managed lane approach
provides the flexibility to change operaing
drategies over time. HOV, pricing, and other
benefits can al be used as incentives.

Medting the chdlenges of future
trangportation needs will be chdlenging in the
Dallas/Fort Worth area. It will aso be an exciting

time as the various agencies contribute to work
together to meet those challenges.
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Awards Luncheon
Don Capelle, Parsons Brinckerhoff — Presiding

The following individuals and groups were recognized by the HOV Systems Committee for their extra
effortsrelated to HOV facilities.

HOV Event of the Year Award
Recipient: Los Angdes County Metropolitan Transportation Authority, Southern Cdifornia Council of
Governments, Cdifornia Department of Trangportation, and Orange County Transportation Authority

Don Capelle, Antonette Clark, Katie Turnbull, Danny Wu

Outstanding Support for Ongoing HOV Research Award
Recipient: Alvin R. Luedecke, Director, Transportation Planning & Programming Divison, Texas Department
of Transportation

Don Capelle, Al Luedecke, Katie Turnbull
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Outstanding L eader ship and M anagement Award

Recipients  Roger Snoble, President-Executive Director, Dalas Area Rapid Trangt, Dallas, Texas and Jay
Nelson, Digtrict Engineer, Texas Department of Transportation, Dalas, Texas

Don Capelle, Jay Nelson, Katie Turnbull, Roger Snoble

Outstanding Support Services and Advocacy Award
Recipient: CARAVAN for Commuters, Inc. Boston, Massachusetts

Don Capelle, Susan O’ Brien, Katie Turnbull

Excellencein Conducting HOV Research Award
Recipient: Dennis L. Chrigtiansen, Deputy Director, Texas Transportation Indtitute

Outstanding Achievement in Project | mplementation Award
Recipient: Lori Kennedy, Atlanta, Georgia



General Sesson — HOVsUnder A Microscope

Thomas W. Mulligan, City of Toronto — Presding
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Thomas Mulligan, Antonette Clark, Paula
Hammond, Tim Henkel

HOV Challengesand Trendsin California
Antonette Clark
California Department of Transportation

Itisapleasureto participatein thissesson
and to discuss some of the chalengesfacing HOV
fadlities in California and across the country. |
would like to share with you the HOV chdlenges
and trends the Cdifornia Depatment of
Trangportation (Catrans) has been facing over the
past few years.

HOV fadilities came under heightened
scrutiny during the 1997-1998 legidétive cycle.
This interest promoted the Cdlifornia Legidative
Anayst Office (LAO) to undertake a study of the
effectiveness of HOV lanesin relieving congestion.
Thefindingswere presented in 1999 and the report
was published in early 2000. Thereport concluded
that theHOV lanesin the Sate are operating a only
two-thirdsof their capacity. Fromavehiclevolume
perspective, this statement sounds like the HOV
lanes are not very effective, but from a person-
movement standpoint one can argue that the lanes
are very effective.  Operating a two-thirds of
design capacity can be consdered good, and it only
leaves one-third capacity for future growth.

The report aso noted that the statewide
impact on carpooling was unknown. The LAO
recommended that data collection efforts be
improved to provide the information needed to
track carpool growth and other measures. This
comment does reflect the lack of ongoing
monitoring efforts in many arees.  Cdtrans is
examining this question and is currently working
with the Los Angeles Metropolitan Transportation
Agency (LA MTA) and other agencies in Los
Angeles County on a comprehensve HOV
performance study. Cdtrans is very effective at
monitoring vehiclevolumes, uselevels and violation
rates on the HOV lanes in the date.  All gx
metropolitan Cdtrans Didricts collect  this
information twice a year and an annud report is
published.

The LAO found that the impact of the
HOV fadlities on ar qudity in Cdifornia is
unknown. Thisfinding reflectsthelack of available
researchonthisissue. Thelast finding in the report
was that Cdtrans should be more flexible in
adjusing HOV lane operations in response to
changing needs and demands. The Department
does consder changes as needed, but these must
be made in accordance with exising agreements
with FHWA and loca partners, as well as federd
and satelegidation. Cdtransdid removetheHOV
designation onthe-580 HOV laneinthe Bay area
last year due to under utilization. This facility had
been established as a part-time HOV operation
after the Point Loma earthquake. 1t helped with
traffic management during the recongtruction efforts
after the earthquake. The decision to remove the
HOV designation when it was no longer needed
was made in cooperation with the Metropolitan
Trangt Commisson (MTC) and FHWA.
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In November 1999, the Cdifornia Senate
Trangportation Committee held a hearingon HOV
fadlities in the date.  Representatives from
Cdtrans, FHWA, and the LAO were invited to
tedify a the hearing. Cadtrans was asked to
address four maor issues at the hearing — the
effectiveness of HOV lanesin reducing congestion
and air pallution, engineering standards for HOV
lanes, Cdtrans process for evduating the
performance of HOV lanes, and procedures for
Setting operating requirements. Many members of
the TRB HOV Systems Committee and other
trangportation professonas helped provide
information on these topics. | gppreciate al the
responses to my E-mails and telephone cdls many
of you provided.

In response to the first question, we
stressed that HOV lanesare not the sole solution to
congestion and ar qudity issues in the date.
Rether, they are one of many available tools. We
aso noted that HOV lanes are most effective when
developed as a comprehensve system with
supporting programs, policies, services, and
fadilies  The Cadtrans HOV Design and
Operating Guidelines were presented to the
Committee.  The reasons for the part-time
operation of HOV lanesin the northern part of the
state and the 24-hour designation in the southern
portion was explained.

The process for monitoring and evauating
HOV lanes in the state and the annua reports
prepared by the Department were discussed and
information on the effectiveness of thefacilitieswas
presented. The procedures used to set operating
requirements were described and the need for
regiond, but not necessarily statewide, consistency
was discussed.

A number of HOV-rdated hills were
introduced during 1999 and 2000. Most of these

bills were ether cancded in committee or
underwent amendments. The genera topics
addressed by the billsincluded setting performance
messures and evauating dl HOV lanes, adding
requirements to HOV feashility studies, changing
operations on HOV lanes not meeting defined
criteria, modifying operaing hours, changing
vehicle-occupancy requirements, and converting
HOV lanes to genera-purpose lanes. Two of the
lanes that were suggested for conversion, 1-118
and SR 99, have been performing fairly well. Both
averaged around 800 vehicles in the pesk hour
during the first year of operation.

Three hills affecting HOV fadilities were
enacted. The fird, Senate Bill 63, enacted in
January 2000, lowered the minimum occupancy
requirement on the El Monte Busway in Los
Angeles from 3+ and 2+. Cdtrans formed an
implementation team comprised of representatives
from appropriate state and loca agencies to
address this change.  Information on the
performance of the El Monte Busway was
collected to document the Stuation before the
change was made. An extensve monitoring
program was conducted after the change to 2+.
Monthly fact sheets were prepared and distributed
documenting the Stuation after the change. The
effectsat the 2+ requirement became evident during
the firs month. Buses experienced sgnificant
delays, with travel times 20 minutes longer during
the peak-periods. Bus operators and passengers
were very unhgppy with the Situation and ridership
levds began to drop. Prior to the change,
gpproximately 800 3+ carpools used the facility
during the pesk-hour. Two months after the
change this number had dropped to dightly over
100.

In response to these issues the Legidature
passed a hill restoring the 3+ occupancy
requirements during the peak weekday hours. The



2+ requirement remains in effect a al other times.
This variable occupancy requirement on the same
fadility isafirg for Cdifornia The implementation
team is continuing to monitor the facility and will
provide a report to the Legidature by January 1,
2001.

Senate Bill 71, which was enacted in July
2000, dlows HOV access to quaified clean air
vehicles regardiess of occupancy levels. Cdtrans
is working with the Cdifornia Highway Patrol
(CHP) and the Department of Motor Vehicles
(DMV) to implement a gicker program for
registering qudified deanar vehicles. The sticker
must be placed on the vehicle to be digible to use
the HOV lanes. A public information campaign is
adso underway to help ensure that motorists
understand the program and to combat any
misperceptions that these vehicles are violating
HOV occupancy requirements. Registration and
use by these vehicles will be monitored.

To help provideinformation to anumber of
new members on the Cdifornia Transportation
Commisson, Cdtrans distributed a number of
HOV -related reports and held numerous meetings.
Information provided included an overview of
HOV facilities throughout the state, design and
operating guiddines, and policies related to HOV
lane conversons.

ANHOV Technica Summitwashddat the
Nationa Academy of Sciences Beckman Center in
Irvine in June 2000. The Summit was co-
sponsored by state and locd agencies, FHWA, and
the TRB HOV Systems Committee. The intent of
the Summit was to reach a consensus on the goals
of the HOV program and to discuss administrative
and legidative chdlenges rdaed to the HOV
program. Representativesfrom federd, state, and
local agencies participated in the Summit. The
overd| god that emerged from the Summit wasthat
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HOV lanes should increase the people-moving
capacity of the freeway system. Thetop follow-up
action item that emerged from the Summit was to
foom an HOV maketing, educationd, and
promotion committee to develop a regiond
marketing plan, to pool resources, and to clearly
define the message.

HOV Lanes in Washington State: Where
Politicsand Policies Callide

Paula Hammond

Washington Department of Transportation

It is a pleasure to have the opportunity to
tdk a&bout recent public policy and politica
activities in Washington rdated to HOV facilities
My presentation will focus on providing a
background on HOV facilities in Washington, an
overview of recent policy activities, and an idea of
what the future may hold.

Two regions in the state have existing or
planned HOV systems. The Puget Sound region
has a very mature network of HOV fecilities. The
firda HOV lanes outside the Puget Sound region will
open in 2001 in the Vancouver,
Washington/Portland, Oregon area. HOV facilities
are dso being consdered in long-range plans for
Spokane and Olympia

The Sesdttle area has been identified as
having thethird wordt traffic congestion problemsin
the country. Some freeway's experience Sgnificant
levels of traffic congestionthroughout theday. The
transportation sysem is condrained by Puget
Sound and thelakes. Clark County, whichincludes
Vancouver, is the fastest growing region in the
state. The areaexperienced a 38 percent increase
in population between 1990 and 1998.

The core HOV lane system in the Puget
Sound regionwasdefinedin 1991. Approximately
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$1 hillion has been invested to date and it is
estimated that another $1.5 billion is needed to
complete the sysem. The core HOV system is
comprised of some 297 freeway lane miles.
Currently, 191 miles are in operation and 7 miles
are under congruction. Most of the remaining 99
milesarein design, but congtructionisnot funded at
thistime.

The performance of the HOV system is
monitored. Other speakers will be discussing the
ongoing monitoring and evaluation programin more
detail. Key performance measuresinclude vehicle
volumes and the number of people moved in both
the HOV and the general-purpose lanes, speedsin
the HOV lanes, and public opinion concerning the
HOV facilities.

The Washington Department of
Trangportation (WSDOT) uses a number of
different methods to communicate with policy
mekers. Showing graphicaly the ability to carry
6,250 peoplein 1,500 vehicles on the HOV lanes
compared to 2,500 people in 2,150 single-
occupancy vehicles is one of the frequently used
techniques.

HOV lanes continue to have support
among both HOV lane users and motorigts in the
general-purpose lanes. Ninety-five percent of the
HOV lane usersand 72 percent of the motorigtsin
the other freeway lanes agreed that HOV lanesare
a good idea on a recent survey. Further, 86
percent of the HOV lane users and 56 percent of
the genera-purpose lane motorists disagreed that
HOV lanes should be opened to dl traffic.
Residents do see the benefits of HOV lanes and
thereisardaively high level of public support for
the HOV system.

The satewidefreeway HOV system policy
was developed by WSDOT in 1991. The policy

covers planning, designing, operating, enforcing,
and maketing HOV facilities.  An internd
HOV/Travel Demand Management (TDM) Policy
Board was dso established. The Board is
comprised of top leve gaff and is responsible for
seting the internd  policies reating to HOV
fadlities

In 1996 the Transportation Commission
adopted a Statewide Freeway HOV Policy. This
policy identified the roles and responghilities of the
state and those of the regions. It promotes a
collaborative process between WSDOT and
regions within the state. 1t aso recognizes the
unique aspects of different regions and the need to
match HOV drategies to locd issues and
opportunities.

These two sets of policies, combined with
other factors, has caused some confusion about the
repongbilities of different agencies. The
Governor, the legidature, and State, regiona, and
locd agencies al have some role to play in the
policy setting process. The Puget Sound Regional
Council established a region-wide committee in
1998 to review al WSDOT HOV policies. A
report issued in 1999 supported most of the
WSDQOT policies, including the 24-hour HOV
operations.

At the same time, WSDOT undertook an
internd review in responseto theview by somethat
the Depatment was inflexible related to HOV
policies.  This process examined the srengths,
weaknesses, opportunities, and threats related to
the HOV system. The decison was made to re-
look at operating policies in a more pro-active,
rather than reective, role.

In November 1998, the voters passed
Referendum 49, that provided fundsfor congestion
relief projects throughout the state through bonding.



This referendum resulted in some $500 million for
the Puget Sound core HOV system. In November
1999, voters passed Initiative 695 that diminated
the main source of funding for Referendum 49.
Thisinitiative put a stop to the HOV projects that
were moving forward under the referendum
funding. The only reason freeway construction
projects were not stopped is that the legidature
mede a“onetime’ trandfer from the Generd Fund
to the Transportation Fund.

In January 2000, a bill was introduced to
diminate HOV lanes dl together and another bill
was put forward to reduce HOV hours of
operation to peak weekday periodsonly. Neither
of these bills passed however. There was dso a
negative reaction from legidators who had been
drong supporters of the HOV system to the
Department’ s new found flexibility.

In March 2000, the Governor suggested
opening the HOV lanes to generd traffic on
weekends. The Trangportation Commission
responded immediately asking WSDOT to study
the weekend opening of HOV lanes and to review
with FHWA the potential of a pilot weekend
opening. The FHWA role became much more
visble during this process. The Washington State
Patrol Troopers Association came out in support of
variable operating hours, but the management did
not take a pogtion. The trangt agencies in the
region remained strong supporters of the existing
24/7 HOV operating policy. The King County
Council, on a 6 to 5 vote in March 2000, sent a
letter to the Governor, the WSDOT Secretary, and
the Trangportation Commisson requesting opening
the HOV lanes to dl motorigts in the midday,
evening, and on weekends. One council member
sent a minority opinion letter supporting the 24/7

policy.
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The media dso got involved in the debate.
One headline read, HOV Lanes: A New Political
Football. Newspaper editorial boards, televison
commentators, and talk radio stations al voiced
opinions on the issue. It was the most extensive
debate on HOV facilities in the area. The Puget
Sound Regiond HOV Policy Committee restated
their support of the 24/7 HOV operating policy,
which was included in the 2001 Metropolitan
Transportation Plan update.

Working with the Universty of Washington
Trangportation Research Center (TRAC),
WSDOT completed an assessment of opening the
HOV lanes to generd-purpose traffic on
weekends. One problem wasthelack of weekend
data, asmogt of the historica data collection efforts
focused on weekday operations. As aresult, the
andysis focused on the costs of a pilot project and
examined candidate locations for the test.

The results of this study were presented to
the Trangportation Commissionin April 2000. The
study found thet little, if any, congedtion relieve
benefits would be redized from opening up the
HOV lanesto generd traffic on weekends, asup to
60 percent of the weekend vehicles on the
freaways qualify as HOVs. Safety concerns were
dso identified. A pilot project on 1-405 was
edimated to cost approximately $1 million. In
May, the Commission resffirmed the 24/7 HOV
operating policy, but directed WSDOT to
aggressively and flexibly manage the express lanes
onl-5and1-90. The Commisson aso condemned
the Legidature for dlocating $600,000 to initiate a
Service Patrol Pilot Project.

There are il initiatives being put forward
that would influence transportation spending levels
and projects in the sate. The Governor is up for
redection. The Governor's Blue Ribbon
Commission on Trangportation will be issuing a
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report this fal and the legidative sesson garts in
January, 2001. The Department will need to start
an outreach effort with new legidative members, as
wd| as continuing good working relationships with
HOV supportersin the legidature.

Public Per ception of Intelligent Transportation
Features for Urban Freeways. Minnesota’'s
Experience

Tim Henkel

Minnesota Department of Transportation

For the firg time in my career with the
Minnesota Department of Transportation
(Mn/DOT), which spans some 16 years,
congestion and urban sprawl are getting top billing
publicdlly and pdliticdly in the Twin Cities
Metropolitan area. Governor Jesse Ventura
successfully  convinced the 2000 Minnesota
Legidature to pass a bill that provides additional
transportation funds for highway bottleneck
removd in the MinnegpoligSt. Paul Twin Cities
area and for improvements to corridors that
connect regional centers across the state.

The Twin Cities area is experiencing a change
in the public’ s attitudes and perceptions related to
traffic management solutions that have been
implemented by M/DOT on the freeway system.
The media, legidators, and the public are
guestioning many of the gpproachesthat have been
in operation for a number of years. The latest
example is a Legiddive requirement to study
turning off the ramp metering system in the Twin
Citiesarea.

| will focus my commentson anoverview of the
Twin Cities freeway system, recent changes in
public awareness and perception of various Twin
Cities metropolitan area traffic management tools,
and theHOV and ramp metering systems. A mgor
regpongibility of theMn/DOT Metropolitan Division

isto facilitate the flow of freeway traffic throughout
the 8-county metropolitan area.

Mn/DOT hasimplemented varioustoolsto help
manage the flow of traffic on the freeway system
over the yearss Mn/DOT’s traffic management
program includes techniques that control and
regulate access to the freeway, that provide
information to motorists a  specific freeway
locations, and that provideinformation about traffic
conditions throughout the system to traveing
motorists or to people planning their trips. These
tools ae organized into two groups traffic
management tools and communication tools.

A comprehensive freeway traffic management
system has evolved in the metropolitan area over
the last 30 years. The current system consigts of
ramp meters, cameras, loop detectors, eectronic
message signs, fiber optic cables, and the Traffic
Management Center (TMC). There are
aoproximately 430 ramp meters covering about
175 miles of freeway in operation today. The core
Twin Cities freeway traffic management sysem is
expected to be complete by 2007.

Mrn/DOT has aso implemented a
comprenensve set of trandt advantages by
providing buslanesdong maor highway shoulders,
expanding the capacity of park-and- ride lots, and
expanding and enhancing high-occupancy vehicle
(HOV) lanes and HOV bypasses at metered
freeway entrance ramps. By the year 2003,
Mn/DOT will have constructed over 20 miles of
HOV lanes. Therewill dso be over 140 park-and-
ride lots withacombined capacity of some 10,000
parking spaces. Eight highway heper trucks
providing service on 135 miles of freeway will dso
be in operation.

Congestion and urban sprawl are now top
concens of reddents in the Twin Cities



metropolitan  area. Public acceptance of
Mn/DOT’s comprehensve traffic management
program is gill quite high. But, for the firg time
public acceptance appears to be declining. Ramp
meters are getting the mgjority of coverage. Over
the last two years, media coverage of the ramp
meter holiday legidative proposds has been
extensve and has focused mostly on clams that
traffic would flow better without the metersand that
not enough before-and-after studies have been
done. A front-page newspaper aticle in
November 1999 reported that Minnesota has the
longest waits at ramp metersin the country and that
Mn/DOT does not have studies to back-up its
benefit clams. Letters to the editor have aso
raised questions concerning the use of ramp meters.

Media coverage of HOV lanes on the other
hand, has been minima since the 1-394 Vaue
Pricing Demondtration project was canceled in
1997. Public comments and concerns are related
modily to high violation rates and perceived under-
utilizetion. Legidative proposas to remove the
HOV lanes have brought complaints from transit
advocates.

A newspaper survey conducted in by the Star
Tribune newspaper 1999 concluded that most
legidators opposed eiminating freeway ramp
meters. However, one year later this same set of
legidators supported and passed a bill requiring a
ramp meter holiday sudy. ThesameStar Tribune
survey conducted in 1999 reported dightly lower
support for HOV lanes.

Additional examples of public perception can
be drawn from various market research efforts.
Two examples are Mn/DOT’s |-35W Corridor
researchactivitiesandMn/DOT’ sannud motorist’s
perception tracking study on sdected traffic
management tools. The primary objective of this
sudy is to measure the motoring public's
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perceptions related to the effectiveness and the
vaue of the traffic management tools employed by
the Department.

The traffic management tools tracked include
ramp meters, HOV lanes, park-and-ride lots, the
Highway Helper Program, and ramp meter HOV
bypasses. The opinion rating is based on a 10-
point scale with “1” being a poor idea and “10”
being an excellent idea.  The 1999 results were
compared to those from 1996 through 1998. In
1999, bypass lanes were rated 6.74 which is
datigticaly lower than previous years, which were
about 7.31. Bypass lanes were rated significantly
higher by carpoolers, vanpoolers, and bus riders
(7.97), commuters with a downtown destination
(7.60) and younger age groups (7.29).

1N 1999, ramp metersreceived thelowest rating
of dl the traffic management tools. The 1999
research results show that ramp meters rate
sgnificantly lower than previous years. The mean
rating of 5.32 was the lowest rating of al thetraffic
management tools and was sgnificantly lower than
the mean raings in the past four years.

The edtimated wait time a ramp meters has
increased each year, with the 1999 estimated time
sgnificantly higher than the estimates in 1996 and
1997. The estimated wait time in 1999 ranged
from zero to 35 minutes. Almost 60 percent of
those experiencing meters during morning commute
say the wait is 5 minutes or more. The negative
feding about wait time at metershas a so increased.
The 1999 mean rating of 5.47 is sgnificantly lower
than the ratings in 1997 and 1996.

Overdl, the public perception of MWDOT's
traffic management effort ishigh. It is too early to
conclude that the 1999 data represents a trend in
the perception of ramp meers. The State
Legidaiure mandated a meter holiday and



20

corresponding evauation sudy during the 2000
sesson. Themeter holiday will occur thisfdl. The
Department has hired a consultant to help conduct
the study and has formed a management/technical
overdght team. The Department must report the
findings to the 2001 Legidature.

The ramp metering holiday study requirement
indicates that public and legidétive perceptions are
critical and that state departments of transportation
are measured by them everyday. The resultsfrom
the perception tracking study aso supports the
need for frequent and continuous before-and-after
dudies of traffic management tools and other
techniques. There is dso a need to collect and
digtribute performance data that is meaningful to
users.  When the popularity of one traffic
management tool or inteligent feature fdls, there
may be adverseimpacts on the popularity of others.
While the system-wide benefits of both the HOV
lanes and ramp meters appear to be recognized by
consumers, there are specific issues with the use of
these techniques.
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General Sesson—What Role Can HOV Play in These Topics?
Jay Nelson, Texas Department of Transportation — Presiding

Jay Nelson, Jeff Lindley, John Behnam, Gary
Trietsch

Operations
Jeff Lindley
Federal Highway Administration

Itis a pleasure to have the opportunity to talk
to you thismorning. After regularly attending most
of the early TRB HOV Conferences, | have not
been to one in severd years. It isgood to see the
continued interest in HOV facilities and the variety
of topics covered at the Conference.

The FHWA has long been a champion of the
benefitsof HOV facilities. Thereisno question that
HOV fadilities can be successful in a number of
different Stuations. The HOV lanes herein Ddlas
and thosein Houston provide excellent examples of
usngavariety of gpproachesto addressissuesand
opportunitiesin different travel corridors.

| would liketo focus my commentsthismorning
on how HOV facilities might be even more
successfully applied by consgdering them on a
drategic region-wide basis. This approach can
hdp address the growing need to better operate
and managethe overdl trangportation syseminthe

face of declining auto occupancy leves and
rideshare mode shares.  While we have record
trangt ridership in many areas, sngle occupancy
vehide use is growing at an even faster rate. In
addition, thetrendstoward diversework locations,
Suburbanization, and increases in travel demand
continue in metropolitan areas throughout the
country.

The results of these trends are well known —
increesng leves of traffic congestion, declining
mobility and an inability to provide enough
trangportation supply to meet the demand. In
addition, air quality problems continue to be a
major concern in most metropolitan aress.

We are al well avarethat building our way out
of congestionisnot aredigtic option. Limited right-
of-way, environmental concerns, and constrained
public resources dl redrict the ability to add
capacity in most areas. As a result, greater
emphasisis being placed onmantaining and better
managing and operaing the exigting infrastructure.
One of the most cost-effective approaches is to
focus on optimizing the performance of the current
sysem. Management and operations is dl about
maximizing the benefits from the investments that
have dready been made in the transportation
sysem.

The misson of the U.S. Depatment of
Transportation and other public transportation
agencies focuses on providing fadt, safe, efficient,
acceptable, and convenient transportation facilities
and services. FHWA has reorganized over the
past few years to provide a greater emphasis on
operations. FHWA views operations as a core
pat of the agency’'s misson. FHWA has
sponsored anationa dialog on operations over the
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past year to better define the focus of these
activities. Part of these efforts have been to
develop a vison dsatement. The current vison
Satement focuses on managing and operating the
exiding transportation so that its performance
exceeds customer expectations. HOV facilitiescan
play an important role in heping accomplish this
vison.

There are a number of key eements to good
management and operations. Firg, it includes all
elements of the transportation system— al modes,
dl infrastructure components, and al services.
Second, it requires a combination of proven
technologies and innovative thinking. The HOV
community has been at the forefront of looking at
innovative deployment and operations drategies.

Third, good management and operations is
proactive, anticipating problems rather than just
reecting when problems occur. Fourth, good
management and operations is flexible to adopt to
changing conditions and needs.

HOV fadilitiesplay animportant rolein heping
to redize this vison for management and
operations. HOV lanes can be an effective
congestion management tool. HOV facilitiescanbe
even more effective when combined with other
congestion management techniques, both from a
day-to-day management standpoint and from a
long-range planning perspective.  Ensuring thet
HOV facilities are incorporated into the ongoing
drategic thinking and system- wide planning in a
region isimportant. Ensuring that HOV lanes and
trandt services are coordinated is another key
factor in maximizing their effectiveness. In some
areas, theHOV fadilitiesareintegra components of
the trangt system.

The importance of supporting fadilities,
programs, services, and policies has long been

recognized for effective HOV facilities. HOV lanes
can hep maximize the benefits redized from TDM
drategies. Ridesharing, park-and-ride lots, and
other TDM techniques can dl be more effective in
combination with HOV lanes. Vaduepricing, HOT
lanes, managed lanes, and other Strategies are dso
appropriate for congderation. The key is to
operate HOV lanes to provide the maximum
benefits to a variety of use groups.”

FHWA srongly supports HOV facilities as a
means of addressng mobility and congestion
problems in congested urban and suburban travel
corridors. HOV facilities represent one important
technique for better managing the transportation
system. HOV projectsshould be part of astrategic
system-wide multimoda planin mgor metropolitan
areas. HOV fadlities should dso be managed
proactively to adapt to changing conditions and
new opportunities,

Recently, FHWA has provided additional
guidance on HOV projects in response to the
redesgnation of the I-80 and 1-287 HOV lanesin
New Jersey and legidation in other dates. Any
condderation of mgor changes in operating
requirements or redesignation should examine the
commitments made during the environmenta
process, funding requirements, and ar qudity
concerns. Paying back federd funds, air quadlity
conformity lapses, and lega action may dl be
possible consequences of adecision to redesignate
an HOV lane.

Demand M anagement
Gary Trietsch
Texas Department of Transportation

It is a pleasure to have the opportunity to
paticipate in the 10" Internationd HOV
Conference and to talk about the HOV facilitiesin
Hougton. While there is competition between



Ddlas and Houston, there is dso a good deal of
ghaing of information and experiences. The
efficient management of the transportation systemis
akey god in both aress.

As noted by previous speakers, we cannot
build our way out of congestion. We have more
options available today to better manage the
trangportation system, however, than a any point in
higory. Demand management is one key
dternative to addressing the congestion problemsin
major metropolitan areas. HOV facilities are an
important element in this gpproach. Red-time
information on the transportation systemisanother
key component that supports and enhances
demand management strategies.

The god of demand management is to make
effident use of the trangportation system by
increesing trangit ridership and vehicle occupancy
levels, and encouraging dternative means of
trangportation such as waking or bicycling. A
multimodd system must be in place for demand
management strategies to be considered and
implemented.

The roles and responghilities of mogt
trangportation agencies, including the Texas
Depatment of Trangportation (TxDOT), have
changed over the years. Although TxDOT is 4ill
building new fadilities and rebuilding exigting
freeways in some areas, a mgor focus of the
Department is on management and operations.

The trangportation system in Houston includes
the freeways, HOV lanes, toll roads, transt
services, park-and-ride and park-and-poal lots,
and local dreets. We have a vaue pricing
demongtration project on the Katy Freeway and a
bicycle lane system is being developed. Plans for
the Katy Freeway include widening the facility to
include specid use or managed lanes. Houston
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METRO is moving forward with an LRT line from
downtown to the Astrodome. Providing options
for people is key to making demand management
strategies work.

The expansion of the Katy Freeway includes
four specid use or managed lanes in the middle of
the facility, ramp metering, and other dements. The
operations of the specid use lanes has not been
findized. Questions on access points, eigible
vehides and user groups, occupancy levels, and
possble pricing drategies have not al been
answered. These dements are currently being
examined. The fadlity provides great flexibility to
manage by space, time, price, and vehicles. It is
anticipated that the reconstruction will take 10
years.

One of the lessonslearned with the HOV lanes
in Houdton is to maintain flexibility and to modify
operations in response to changing conditions.
Only buses and vanpools were alowed to use the
I-45 North contraflow lane. This approach was
aso used on the Katy HOV lane when it was firgt
opened. Due to low vehicle volumes and the
perception that the lane was under utilized,
registered four person (4+) carpoolswere alowed
to use the lane. In an ongoing effort to maximize
use by HOVSs, the occupancy requirement was
lowered to 3+ and then to 2+.

The demand became <0 grest at the 2+ leve,
however, that the travel time savings and trip
reiability of the lane were not being maintained.
The vehicle occupancy level was raised to 3+
during the morning peak hour in response to this
problem. The redriction was extended to the
afternoonpeak hour at alater date. To addressthe
excess cgpacity with the 3+ requirement, a vaue
pricing demondration was implemented on the
Katy HOV lane. Registered 2+ person carpools
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are able to use the lane during the 3+ redtricted
periods for a $2.00 per trip fee.

The fird concurrent flow HOV lanes in
Houston are being implemented on the Katy
Freeway to the west of the barrier separated
reversble lane. In addition, the specia use or
managed lanes will be built as pat of the
recongtruction of the Katy Freeway. These lanes
will provide flexibility in use. Possble options
indude two separated lanes in each direction, or
two diamond lanesby removing thebarriers, or one
barrier separated lane and one concurrent flow
lane.

HQOV Contributionsto the Environment
John Behnam
Environmental Protection Agency Region 6

It is a pleasure to have the opportunity to
participate in this sesson at the 10" International
HOV Syslems Conference. | will focus my
comments on how HOV facilities contribute to
enhancing the environment. | will adso describe
some of the chalenges the transportation
community faces in maximizing the use of HOV
lanes.

HOV facilities, dong with carpool and vanpool
programs, were identified in the Clean Air Act of
1977 as one approach for addressing ar qudity
concerns in nonattainment areas. These provisons
were drengthened in the 1990 Clean Air Act
Amendments.

HOV facilities represent one ar pollution
control measure that has been used in many
metropolitan areas to help reduce mobile source
emissons. The emissons reduction credit
associated with HOV projects have assisted state
agencies in demondraing atanment of ar qudity
standards. HOV facilities help to reduce vehicle

miles of travel (VMT), which is a mgor god for
reducing emissions from mobile sources. HOV
lanes have dso helped reduce consumption of
energy, thus preserving our natura resources.

Emissons credits are used in the ar qudity
conformity determination. Many metropolitan
planning organizations (MPOs) have used the
emissions reduction from HOV lanes to assst with
demondrating conformity. The Houston and
Ddllas/Fort Worth metropolitan areas provide two
examples of how HOV fadlities can hdp in
lowering emissions for conformity purposes.

A key chdlenge with HOV fadilities is
persuading the public to use them by forming
carpools, joining a vanpool, or taking the bus.
Ongoing education and awareness campaigns that
promote the benefits to the individud traveler and
to the community at large are needed.

In addition, improvements are needed in air
quality monitoring tools and techniques to better
messure actud emissons reductions from HOV
lanes. Remote sensing and other technologies may
hdp in this effort.  Further, transportation
professonas should examine design and
operationd eements of HOV facilities to ensure
that the greatest possble air qudity benefit is
redized.

In conclusion, the EPA supports efforts, such
as HOV fadilities and other related activities, to
increase vehicle-occupancy rates on congested
freeways, especidly in ar qudity nonattainment
areas. It isimportant to remember, however, that
HOV fadlitiesdonewill not solvedl our ar qudity
and other environmental problems.
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Panel Discussion — Role of HOV Facilitiesin Achieving Urban Goals

Doug Allen, Ddlas Area Rapid Trangt — Presiding

Catherine Ross, Doug Allen, Antonette Clark,
Paula Hammond

HOV Lanes: Where Do We Go From Here?
Antonette Clark
California Department of Transportation

We have heard from a number of dynamic
speakers over the past few days. We have dso
had the opportunity to exchange ideas and to
discuss issues. In order to come full circle, we
need to focus on wherewe go from herewith HOV
facilities and to identify our vison for the future.

The problem is the samein mgor metropolitan
areas throughout the country — too much traffic
demand and not enough supply. s the solution to
this problem more supply or the efficient utilization
of the current supply? In early January, Cdifornia
Governor Gray had the following to say:

“Cdifornia s economy is the greatest engine of
job cresations we have ever known but people
can't work if they can’'t get towork. If weare
to keep our economy moving forward, we must
find faster, more efficient ways to connect
goods and services and — most important of al

— people.  The more time people spend in
cdogged commuter corridors, the less
productive they areon adaily bassand theless
time they have to spend where it matters most
—with their families”

Many areas are experiencing heightened public
and palitical pressure to change HOV operating
hoursor to rescind the HOV designation dtogether.
Inresponse to these concerns, we need to increase
public education efforts and focus more resources
on research and ongoing monitoring and evauation
programs. Thereisaso a strong need to focus on
systemintegration and related congestion mitigation
drategies.

Treffic congestion continues to worsen in
Cdifornia Vehicle milesof trave isincreesng & a
rate of 3.5 percent annually. The state continuesto
experience an increase in population. Population
growthis projected to continue with 6 million more
people added in 10 years and 20 million more
added in 20 years. Onthe other hand, construction
of new freeway lanes is increasing a a dow rae.
Our god has to be to hald the line on traffic
congestion in the face of increased demands.

What can be done to better address these
issues? First, we need to develop performance
measures. We must be ableto quantify the benefits
of HOV facilities and express these in ways the
public can understand. Second, there isaneed to
improve state and nationa research. Third, we
need to automate our datacollection effortsand our
enforcement techniques.

Fourth, a systems gpproach to HOV facilities
is needed. Fifth, proactive approaches should be
taken to make necessary changes in HOV
operations. Sixth, public information programsand
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outreach efforts should beimproved and expanded.
Findly, we should maintain ongoing didogs with
policy makers and follow-up on related activities,
such asthe Cdifornia HOV Summit.

In the area of research and data collection,
there is a need to develop HOV demongtration
projects. Rather than reacting to legidative and
policy directives, trangportation professonds
should be proactive with suggesting possible
demondtration projects or other approaches for
teting new agpproaches or making operating
changes. At the sametime, we must communicate
the purpose of these tests to the public and policy
makers and identify how the projects will be
evauated.

The HOV Performance Study being conducted
by the Los Angeles County Metropolitan Trangit
Commisson provides a good example of a
comprehensve HOV monitoring and evauation
project. Study eements include surveys of users
and non-users, and andyzesthe performance of the
HOV lanes and the HOV direct connectors.
Copies of the firs newdetter on the study are
available. These newdetters are being distributed
to numerous groups, including policy makers.

We are ds0 focusng on an HOV systems
approach in Cdifornia A key dement of this
approach is completing current gaps in the HOV
lane system where warranted to provide a
continuous network of HOV fecilities. Weareadso
moving forward with improving access to many
HOV lanes through the development of direct
connectors, drop ramps, arteria ramps, and bug'rall
gations. Thereis aso aneed to interconnect and
coordinate HOV facilities with other congestion
relief measures such as park-and-ridelots, freeway
ramp meters, expressbus services, freeway service
patrols, advanced trangportation management
centers, rideshare programs, and other transit and

TDM services. Improvement in these aress are
being madewiththe HOV facilitiesin both southern
and northern Cdifornia

There is a need to continue to do more in the
area of public and policy maker outreach and
education. The recent term limitation legidation in
Cdifornia is resulting in more frequent turnover
among date legidatorsand city and county officids.
It isimportant that we meet with these new policy
meakers and that we communicate with them on a
regular bass. We cannot afford to assume that
they understand the god's, objectives, and benefits
of HOV fadlites  We mug continualy
communicate our messageto policy makersand the
public. The Los Angees HOV sudy includes
focus groups and surveys to obtain a better idea of
HOV awarenessand attitudes. Interviewswill also
be conducted with key policy makers. Anongoing
mearketing and public information program for HOV
facilitiesin the County will aso be developed.

By working together we can create the shared
vigon necessary to help ensure the HOV facilities
continue to be important eements of the surface
transportation system. Thank you.

Washington Per spectives
Paula Hammond
Washington Department of Transportation

We have heard a good dedl about the politics
related to HOV facilities over the past two days,
and the changes in HOV operating policiesthat are
being promoted by some policy makers and public
interest groups. We have discussed technicdl,
environmental, and technology issues. We have
talked about the importance of ongoing
communication and educeation programs.

| would like to focus my commentsthismorning
on how we develop a shared vison for operating



the trangportation system in congested urban aress.
The Puget Sound areaisthe gateway to the Pacific.
One in four jobs in the region is related to trade.
Our transportation system must be responsive to
the needs of traveers and to the movement of
goods and commercid vehicles. We have the dud
gads of moving of people and goods. Thesegods
are not always competible.

Quadlity of life is aso important in Washington
State.  Although we do not dways know how to
define quality of life, the concept isimportant. Two
years ago, the Governor issued an Executive Order
which requires state agencies to govern through
qudity tools. In response to this order, the
Washington State Department of Transportation
(WSDQT), which has dways been a data driven
organization, established performance measures
that focus on qudity. While WSDOT 4ill focuses
on benefit-cost and other related performance
measures, we have also recognized the need to
provide a balance and a blend of transportation
choices. HOV lanes are one tool; commuter rail,
LRT, and regional bus service are other tools.
Bicydefacilities, ferries, and freeway and roadway
Improvements represent other approaches.

Although everyone may not agree on the same
vison for the transportation system in the Puget
Sound area, agencies, groups, and individuas are
committed to work together and to consider all
perspectives. | would encouragedl of you to work
to obtain a shared vision in your area and then
focus on accomplishing it. You have to have a
conviction to accomplishyour goas. Anoptimitic
outlook is aso very important.

We havelearned agood dedl over the past few
years on how to develop and operate HOV
fadlities and how to maintain public and politica
support for HOV projects. Two elementsare key
to the ongoing success of these efforts. Thefirdis
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conggent communicetion a dl levels Maintan
ongoing communications with politicians, agency
representatives, the media, specid interest groups,
and the public is critical. The secondisto continue
to work toward reaching a consensus on the key
elements of the trangportation system. Thistask is
difficult and tekes dtaff with speciad skills and
abilities.

We need to pay attention to eected and
gppointed officids and to mantan ongoing
communication with them. We need to be
reponsve to even the smdlest inquiry and to
provide requested information promptly.
Washingtonisoften consdered an“initiative happy”
state. There is one paticular individud who is
responsible for promoting many of the
trangportation-related initiatives in the State. Our
current Governor isup for re-election. Weneedto
continue to communicatewith him so heisaware of
the issues and opportunities related to HOV
fadilities

It is important to take action rather than
reaction with dl of these groups. Getting your
message out firgt isimportant. As the owners and
operators of the state transportation system, it is
our responghility to take a leadership postion.
L eadership does not mean dominance, however, it
means that we need to communicate with our
partners and respect their concerns and

perspectives.

Let me close by defining a perfect day in the
Puget Sound region — the sun is shining, the coffee
if flowing, the Mariners are winning, Microsoft
stock is rising, our ferries are running, our buses
and ral systems are full, our trucks flow fredy to
and from the port, our floating bridges are floating,
and the media, the public, and elected officids are
dl anging the praises of the trangportation system.
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Keep your eyes on the prize and this scenario may
become redlity.

Atlanta: A Modd for the Future?
Catherine Ross
Georgia Regional Transportation Authority

It is a pleasure to have the opportunity to talk
about the newly established Georgia Regiond
Transportation Authority (GRTA) and HOV
fadlities in the Atlanta asea  The GRTA was
created by the Georgia Generd Assembly in 1999
at the urging of Governor Roy E. Barnesto combat
ar pollution, traffic congestion, and sprawl-like
devel opment.

The misson of GRTA isto providethecitizens
of Georgia with trangportation choices, improved
ar quality, and better land use in order to enhance
their qudity of life and promote sustainable growth.
The 13-county Atlantaregion covered by GRTA is
an ar qudity nonatanment area. The GRTA’s
jurisdiction will be expand if other counties do not
meet air quality standards.

The GRTA has a number of responghilities.
Fird, the GRTA must goprove land use and
trangportation plans, as well as developments of
regiond impact. Second, GRTA can operate or
help fund transportation projects, such as buses or
ral anywhere in the nonattainment area. Third, the
15-member GRTA board aso functions as the
Governor's Development Council, to coordinate
date planning.

The GRTA works in cooperation with the
Georgia Department of Transportation, county and
local governments, the Metropolitan Atlanta Rapid
Trangt Authority and other trangt agencies, the
Atlanta Regiond Commission, and other Sate and
regional agencies to accomplish these
responsibilities.

The GRTA involves the public in a number of
ways. Fird, the GRTA’s Website (www.grta.org)
provides information on the agency’s activities.
Second the Policy Advisory Council, comprised of
elected officials, business leaders, and
neighborhood and environmenta advocates, mests
on aregular bags. Third, public metings are held
on specific issues. Newdletters, brochures, and
other methods are dso used to disseminate
information on projects and programs.

The Atlanta region is facing a number of
economic challenges. First, there is a need to
develop human resources. The trangportation
systemmust provide accessto jobs and to schools.
Second, lowering the cost of goods and servicesis
apriority. Traffic congestion sgps productivity and
increasesthe cost of ddivering goodsand services.
Third, limited capitd must be used more
productively. Better decisionsabout transportation
and land use are needed to obtain efficient returns
on public invesments.

The GRTA is a growing region. If the 13-
county region were a state, it would be the 25"
largest in the U.S. It took 130 years to reach 1
millionin population, 24 years to reach 2 million,
and 12 yearsto 3 million. Atlantais currently the
number one point of migration in the United Sates.

Treffic congestion aso comes with growth.
Metro Atlantans drive amost 35 miles a day per
person, the mogt of any mgor American city.
Further, traffic congestion stealstime that could be
gpent with families or doing other things. It aso
saps productivity in the workplace.

Air qudity is aso a mgor issue in the region.
The Atlanta area has been unable to spend federa
money on new roads because of poor ar qudlity.
The most serious air quality problem is ozone,
which forms when nitrogen oxide and voldile



organic compounds combine at hot temperatures.
That is why summer is the pesk ozone season in
Atlanta

Nationdly, cars, trucks and buses account for
about one-third of nitrogen oxide (NOXx) emissions.
In Atlanta, those same cars, trucks, and buses
account for about one-hdf of nitrogen oxide
emissons. Other mgjor sources of NOx include
factories, airplanes, and off-road machinery.

Poor ar qudity is a threat to our hedth. A
study by doctors at Emory University found that
asthma-rdated hospita visits by children increases
sgnificantly on high-ozone days. Other studies
have found a connection between decreased lung
cgpacity in hedthy adults and high ozone leves.
There is some good news related to air quality,
however. Air pollution levels are projected to
decline because of improved technology such as
cleaner vehides and fud.

We most provide more trangportation choices
for peoplein our region, including new roads, HOV
lanes, express buses, vanpools, commuter rail,
bicycle lanes, and sdewaks. GRTA projects in
progress include regiond bus services, a regiond
vanpool program, and planning for commuter rail
and inter-city train service.

A number of gudies are underway. These
effortsincludetheregiond trandt sudy, the Georgia
400 corridor study, astudy of circulatory systems
a Perimeter Center and Cumberland Mdll, astudy
of proposa rail service to Cobb County, and the
devel opment of new planning tools.

The GRTA is committed to providing
trangportation choices, protecting our qudity of life,
enhancing the environment, promoting economic
growththat makes efficient use of our infrastructure
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investments, and assuring public involvement in
development decisions.






Development and I mplementation
William B. Finger, City of Charlotte — Presiding
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Innovative Technique for HOV Trave
Demand Forecasting Using Pivot Point
Modeing and License Plate M atching Origin-
Destination Data

Phil Shapiro

BMI

Mr. Shapiro discussed a new modd for
edimating HOV travel demand. The mode was
developed by BMI and tested on [-95 and 1-395,
which are located in the Northern
VirginiedWashington, D.C. region. Mr. Shapiro
covered the following pointsin his presentation.

* Themode wasdevelopedto provideatool for
projecting HOV travel demand by mode for
different vehicle-occupancy scenarios. It was
developed and tested in the late 1990s on the
HOV facilities on the Shirley Highway (1-95
and 1-395).

*  Approximately 30 miles of HOV lanes arein
operationon 1-95 and [-395, aheavily traveled
freeway corridor linking Northern Virginiaand
Washington, D.C. Initiated in 1969 as a bus-
only lane demongtration project, thefacility has
been extended over the years. The initid
phase, which included the 12 miles of 2-lane
reversble HOV lanes, was completed in 1973.
Additional concurrent flow lanes were added
on 1-95 during the 1980s and 1990s.

e During the initid demondration phase, only
buses were dlowed to use the facility. When
the two-lane segment was opened, vanpools
and carpools with four or more persons (4+)
were dlowed to use the lanes. The vehicle-
occupancy requirement was lowered to 3
persons per vehicle (3+) in 1988. The HOV

facility has drawn a great ded of interest from
membersof Congressand locd politiciansover
the years, and a number of studies have been
conducted examining issues specificdly
required in legidation or other policy direction.

In 1997, the Virginia Depatment of
Trangportation (VDOT) initiated a study
investigating the feasibility and the influence of
changing the vehicle-occupancy redtrictions.
The two dternatives examined wereusing a2+
vehicle-occupancy requirement for the entire
corridor and using a2+ requirement outsdethe
capitol beltway and a3+ requirement insdethe
beltway. The HOV lanes outside the beltway
appear under utilized at the 3+ levd, especidly
during the shoulders of the peak-periods. The
study was undertaken to examine the demand
at the 2+ leved, and effect such achangewould
have onthe HOV lane operations, bus services,
informa carpooling, and the Virginia Railway
Express.

The modd hasthree mgjor components. These
edementsareapivot point model, the CORSIM
modd, and origin-destination characteristicsby
mode. The Shirley Highway mode split mode!
starts with totad person travel and then splits
these by auto and trangt trips. Auto trips are
further subdivided by driving done and shared
ride at 2+, 3+, and 4+ vehicle occupancies.
The VRE submode split model was used to
estimate demand for commuter rail, Metrorail,
and bus travd within the trangit trips.

CORSIM isamicroscopic sochastic computer
gmulation program that models both freaway
and surface dreet traffic. The performance of
the roadway network can be estimated for
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different traffic and geometric conditions.
Travel time represents the key measure of
effectiveness used with CORSIM.

A variety of data were needed for the study.
Automobile occupancy levels were obtained
from the Metropolitan Washington Council of
Governments. Information on trangt ridership
by origins and dedtinations, travel times by
mode, and automobile origins and destinations
was examined.

The pivot point process darted with the
basdine peak-period origins and destinations
for automobiles, HOV, and transt. The model
was run for each dternative, and the resulting
HOV volumes and trangt ridership was
compared.

Developing thetrip tablesand ca culating mode
shares involved a number of steps. These
elements included developing the automobile
trip tables using origin-destination information
and HOV characteristics, deriving person trip
tables from the auto trip tables, using the
persontrip tablesfor trangt, and cal culating the
mode shares for input using the pivot point
models. The travel time component included
the estimated travel times by mode for each
origin-destinationfromthelicense plate survey,
estimating the travel times under the dternative
HOV redtrictions, and calculating the changein
travel time by mode for input into the pivot
point model.

The existing mode shares and the changes in
travel time were input into the pivot point
modd. The output from the modd runsare an
estimate of the modified mode shares for each
dternative. Modified person trip tables were
developed from the new mode shares and
modified vehicle trip tables were generated.

The auto occupancy levels were used to
digtribute vehiclesto the HOV and the generd-
purpose lanes.

Vehicles are assigned onto the HOV roadway
network and input into CORSIM, whichisrun
to generate new estimates of travel time by
origins and destinations. These new CORSIM
travel times are compared with those used as
input for the pivot point modd. If the new
CORSIM trave times are different, the pivot
point modd is rerun using the new trave times.
An iterate process is used until the trave time
results are comparable.

The study resultsindicate that the modd alows
for evaduating HOV dternatives with minor
changesto the program. The model appearsto
be a good toal for travel demand forecasting,
providing more detailed and accurate results
than the regiona modeling process.

HOV Development inaMedium-Sized City: A
Group Project

Ernie Martinez and Glenn McVey

Texas Department of Transportation

Ernie Martinez and Glen McVey described the

HOV planning activities underway in the Augtin
area. They summarized previous sudies and
discussed current projects. The following points
were covered in the presentation.

Approximately Sx years ago the Capita Area
M etropolitanPlanning Organization (CAMPO)
adopted a long-range transportation plan for
the Audtin area that included approximatdy 40
miles of HOV lanes. Thelong-range plan was
readopted thisyear and the HOV lane mileage
was increased to some 60 miles. Theplanaso
includes park-and-ride lotsand trangt services
to support the HOV lanes. Over the past few



years some of the suburban communities that
would have been served by buses operating on
the HOV lanes have opted out of the trangt
svice aea. This Stuation has caused
problems in planning bus servicesrelated to the
HOV lanes.

The first examination of potentid HOV facilities
inthe Augtin areaoccurred in 1988. Thisstudy
considered HOV laneswithin avery restricted
capital cost option. As a result of these
limitations, few HOV laneswere recommended
for the area. Now, HOV facilities are being
consdered in the I-35W Mgor Investment
Study (M1S), the State Highway 1-30 study,
and other studies.

A number of factors have influenced
consderationof HOV lanesinthe Augtin area.
These factors include economic growth,
population and employment increases, traffic
congestion, and concerns over air qudlity.

A recent sudy conducted with the help of the
Texas Trangportation Inditute  examined
demand for HOV fadilities. Unlikethestudy in
1988, thiseffort wasnot initialy congtrained by
financid congderation. Rather, thedemand for
HOV lanes was identified firgt, followed by an
examindion of the capital cost associated with
the different dternatives,

Technicd teams comprised of representatives
from within the TXDOT Audtin Didrict and
other agencies were formed to help oversee
this study, as well as project-specific sudies.
Thee teams include daff from TxDOT,
FHWA, CAMPO, the Capita Area
Metropolitan Trangt Authority, the City of
Audtin, Travis County, and other agencies.
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An HOV Summit was dso held to provide a
focused discusson on HOV facilities.
Representatives  from agencies in Ddlas,
Houston, and other areas presented information
on HOV lanes in those cities. The Summit
provided an excellent opportunity to educate
locd officids about the benefits of HOV
fadilities

One of theelementsthat appearsto beakey to
the success of HOV projects in Houston and

Ddlas is the cooperation between trangt

agencies and TxDOT. Houston has used

interagency agreements on the individud

fadilities, while Ddlas initidly used an overdl

agreement. Using these documents as models,

an interagency agreement was drafted for the
Audin area. A generd introduction to HOV
facilities was developed and presented to a
wide range of groups in the area.  Other
educationd and outreach toolsincludean HOV
web page and newd etters.

HOV planning activities continue in the Austin
area. These efforts are being coordinated with
planning for LRT, commuter ral, the various
highway improvement projects, and arterial
Street bus priority trestments.

Congtruction Challengesfor an HOV Facility
San Hall
Texas Department of Transportation

Stan Hal discussed condruction of the |-

35E/US 67 interim HOV lanes in the Dallas area
This facility is currently under congtruction. Stan
covered the following pointsin his presentation.

The I-35E/US 67 interim HOV lanes are
located in the southern part of Dallas County.
Congtructionof thelanes has been phased over
a number of years. An initid three-mile
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segment dong US 67 was recently completed.
The second phase, which encompasses nine
mileson I-35E, is currently under congtruction.
It is scheduled for completion in December
2001. The lanes operate with the HOV
requirement on a 24-hour bass and a 2+
vehicle occupancy requirement is used.

The project includes two different types of
HOV lanes. Concurrent flow HOV lanes are
in operation on US 67. A barrier separated,
reversble laneis under congtruction on 1-35E.
The inside shoulders on US 67 have been
removed to accommodate the HOV lanesand
a three-foot buffer has been added between
the HOV lane and the adjacent generd-
purpose lane. The pavement in the shoulder
has been strengthened to accommodate buses
and HOV traffic. The HOV lane is 11 feet
wide. The barrier separated HOV lane on |-
35E includes an 11-foot lane, with some wider
sections for passing.

The connection between these two facilities at
the 1-35E/US 67 interchange is a mgor
component of the project. The connection
indudes a dip ramp for the morning
northbound 1-35 HOV traffic. The afternoon
operation at the |-35E/US 67 interchangeisthe
reverse of the morning. Problems were
encountered with congruction in this area, as
the contractor was not initialy sure where to
locate the barrier gate.

The connection into downtown Dallas on the
north end of 1-35E aso presented achallenge.
In the morning, the HOV laneis on the I-35E
bridge. It is estimated that one-third of the
northbound HOV traffic will use the Jefferson
Street viaduct to enter downtown. The
remaning two-thirds of the HOV traffic will
continue north on 1-35E. In the afternoon,

vehiclesfrom the Dalas centra businessdidtrict
(CBD) will usethe Houston Street viaduct and
a new cross over dructure to enter the
reversble lanein the southbound direction. The
Houston Street viaduct is a historic bridge,
which caused extra requirements to be met
during design and congruction. Traffic from |-
35E will useadip rampto enter theHOV lane.
Congructionis currently underway inthisarea.

* Theproject costsareapproximately $17 million
for Phase One and $22.3 million for Phase
Two, for atota cost of $39.3 million. Phase
One is currently in operation and Phase Two
will be open next fal.

* A number of suggestions for enhancements on
future projects have been identified based on
the experience with this project. These
enhancements include involving congtruction
ingpectors ealier in the planning and design
process, expanding public involvement related
to ramp closures during congruction, and
expanding the traffic control plan.

MIS/Planning Process
Dan Lamers
North Central Texas Council of Governments

DanLamersdiscussed HOV planningin Mgor
Investment Studies (M1Ss) and theinteraction with
Metropolitan Transportation Plans (MTPs). He
a 30 described possblewarrantsfor recommending
HOV dternatives in the MIS process. Dan
covered the following topicsin his presentation.

« The MTP provides the overdl guide for the
future trangportation sysemin theregion, while
MISsare conducted onindividua corridors. A
range of possbleimprovementsare considered
intheMIS process, including HOV facilities. A
detailed anayss is conducted on al of the



dternatives. The assessment congders the
benefits at both the corridor level and at the
system level. The recommendations from an
MIS are incorporated into the Metropolitan
Trangportation Plan.

Elements associated with examining HOV
facilitiesin the MIS process include estimating
the demand for varioustypes of HOV fadilities,
edimating travel time savings, examining public
acceptance, and identifying capitd cods.
Providing travel time savingsand improved trip
reliability appears to be key factors to
successful HOV lanes. Itisdifficult to estimate
these factors during the planning process.

The cogt-effectiveness of HOV facilities and
other dternatives is so examined in a MIS.
One gpproach is to estimate the relative cost
advantage of an HOV dternative compared to
a non-HOV option. The cost per mile,
capacity per lane, and average vehicle
occupancy (AVO) of each dternative is
frequently compared in a cost effectiveness
andyss.

HOV lanes often look unused, especidly
outsidethepesk hour. HOT lanesprovide one
way of using the excess capacity in an HOV
lane. HOV/managed lanes are being
considered inthe Dalas/Fort Wortharea. This
approach Hill provides travel time savings and
improved trip reliability for HOVs, but dso
provides access to other user groupsfor afee.

HOV/managed lanes aso provide operational
flexibility in terms of vehicle-occupancy, user
fees, and time of day. These factors can be
changed to maintain the desired trave time
savings, trip religbility, or other operating
characteridtics. For example, vehicle
occupancy requirements could be varied by

35

time of day, user fees could be varied by time
day, or fees could be varied by occupancy
levels

There are two main types of managed facilities.
Thefirg is atraditiona HOV lane with excess
capacity at some times during the day that is
sold to other user groups. The second
approachisamanagedtoll road. HOV bypass
lanes, HOV pricing discounts, and other
srategies could al be considered on a toll
fadlity. These dternatives should be revenue
neutra to ensure that they do not negatively
influencethetoll revenue stream needed to help
repay long-term bonds.
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John Boender, Tom Lambert, Carol Walters,
Chuck Fuhs, John Bagley, Don Wignall

Preferential Lane Treatments in The
Netherlands

John P. Boender

Crow

Mr. Boender discussed the status of
preferentia lane treestments in the Netherlands. He
updated information onthefirst freeway HOV lane
inthe Netherlands presented at the 7™ International
HOV Conference in Los Angelesin 1994. This
lane was subsequently discontinued due to lack of
public support and legd deficiencies. A copy of his
paper is provided in the Compendium of Technica
Papers. Mr. Boender focused hiscommentsonthe
successful introduction of various types of
preferentid lane trestments.

e Road infradructure is limited in the
Netherlands. This dtuation often makes it
difficult for road users to gain access to some
degtinations. Road authorities have tried to
address this issue by incorporating specid
provisons within theroadway infrastructurefor
use by target groups.

Target-group provisons ae infragtructure
mesasures which are of benefit to one or more
groups or categories of traffic usng the
roadway network. There are two motivations
behind the use of target-group provisons. The
fird motivation isto guarantee acertain leve of
qudity for trips made by target groups, which
are conddered important. The second
motivation is to influence the mobility behavior
of travelers.

Under a present Dutch government policy on
traffic and transport, specia target-group lanes
are regarded as measures to improve
accesshility. This policy focuses on removing
obstacles caused by traffic congestion to
facilitate better access for certain categories of
road users, especialy business traffic, shared-
ride passenger traffic, and other economicaly
important traffic.

A new governmenta policy on target-group
provisonsiscurrently being formulated. A key
part of this policy is that journeys ae
themsdves regarded as a positive aspect, but
that any nuisance resulting from target-group
provisons should be kept to a minimum.
Introducing charges or tolls appears to be one
of the best ways of ataining thisgod.

Currently, severd interurban target-groups
have been identified in the Netherlands. These
groups include buses, carpools, commercia
vehides, and toll traffic. Urban traffic target
groups include public transport-buses and
trams, aswdl as taxis and ambulances.

Target-group provisons have acquired an
undisputed pogtion within the urban treffic
scene in the Netherlands. These provisions
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comein various types and on varying scales of
meagnitude, and havetheir own individud effects
on capacity, system selection, and target
groups. Each gpproach hasits own advantages
and disadvantages. Dutch government policies
tend to favor self-selection of target groupsby
indtituting user charges.

There are a number of different target-group
provisons currently in operation in the
Netherlands. Buslanes, which have been used
successfully for many years, are the most
common type of provison. Bus lanes have a
postive effect on journey times, dlowing buses
to avoid traffic congestion dong mgor stredts.
The most common gpplicationsarereserving a
lane adjacent to the genera-purpose lane for
buses. Bus lanes are aso found in separate-
cariage ways and a few tida-flow bus lanes
arein operation.

In 1989, atida-flow bus lane was introduced
in Utreck. The bus lane leads to a busy
intersection in the city center. A traffic control
system reverses the direction of traffic flow on
one of the outbound travel lanes for use by
buses in the inbound direction of travd. This
technique better manages available capacity
and saves having to build an additiond bus
lane. Buses using the lane bypass congestion
on the trip to the city center during the morning
pesk-hour. There have been very few
accidents or other problemswith the operation
of the lane inthe 11 years Since it was opened.
Thereis very little abuse of the buslane. This
type of target-group provison enjoys
widespread public support.

Target-group provisions are aso used on
motorways. Examplesinclude bus use of hard
shoulders, segregated buslanes, and combined
provisons for buses and commercid vehicles.

Buses are allowed to use the hard shoulder
during the pesk-hours on a number of
motorways to bypass traffic jams. Dueto the
lack of gpace at these locations, it is not
possible to add a new lanefor buses. Lay-bys
must be constructed every 500 meters,
however, to accommodate disabled vehicles.
For safety reasons, buses may not travel faster
than 30 miles per hour. Segregated target-
group lanes on the shoulder represent another
potential gpplication. If sufficient right-of-way
is available, a separate target-group lane may
be constructed.

Target-group provisons havetraditionaly been
congructed a locations where serious
bottlenecks occur. People and goods do not
smply move fromone point directly ahead of a
bottleneck to another point immediately behind
it, however. A network approach may be a
better solution to address this Stuation. An
example of this network approach can be
found in Utreck. The tidd-flow buslaneisjust
one link in a network of target-group
provisons. Busestraveing into thetown center
are aso adle to use the hard shoulders on the
motorways and are given the right-of-way a
traffic sgnals before the tidal-flow bus lane.
Buses are aso able to use the same provisons
whentraveling outbound in the afternoon pesk-

period.

The number of buses using atarget-group lane
will depend onhow the bus serviceisgenerdly
used. Emergency services — police,
ambulance, and fire represent secondary
target-groups that are o alowed to use the
lanes. In certain cases, taxis are authorized to
usethelanes. Consideration may adso begiven
to dlowing commercid vehicles to use a bus
lane in a congested corridor. Heavy



commercid vehiclesare currently authorized to
use buslanes at afew sdlected locations.

Bus lanes have been constructed on each sde
of a motorway on the south of Utreck.
Approximately 10 buses use the lane in the
peak-hour, peak direction of travel. Trucks
account for approximately 10 percent of al
traffic over a 24-hour period at this location.
Many of these vehicles have origins and/or
dedinations a the industrid establishments
aong the motorway section with the bus lanes.
Allowing commercid vehides to use the bus
lanes in the area has not adversaly effected
public trangport. Buses are given right-of-way
a intersections, but commercid vehicles are
not.

A commercia vehicle lane was added on a
motorway around Rotterdam. This lane was
implemented to serve the heavy volume of
commercid vehides serving the Port of
Rotterdam.  This target-group lane is not
phydcdly separated from the adjacent
motorway lane. Congtruction of the lane cost
about $2 million. Signsabovethelaneindicate
the alowed user groups. Traffic volumes have
grown on the motorway over the years and
vehides usng the three-mile target-group lane
currently save about 10 minutes over vehicles
in the general-purpose lanes during congested
periods. The effectiveness of the lanes is
limited, however, as a journey time gain in
excess of five minutes is only redized on an
average of 17 percent of al days.

A camera detection system has been ingtalled
to monitor the lane. The police use the data
acquired from the camerasto record the license
plate numbers of non-digiblevehidesusng the
lane. The fine for violating the target-group
provisionisapproximately $25. Only about 30
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vehicles a day abuse the provisons and
violation rates do not increase when traffic
congestion is especialy bad.

* A target-group lane for buses and commercid
vehicles is under construction near the major
flower growing area close to Rotterdam.
Commercia vehicles carrying perishable goods
are susceptible to ddays due to traffic
congestioninthisarea. Thenew laneswill help
minimize these ddays.

Planning for HOV Lanes on Exigting
Motorwaysin the UK: How to Overcomethe
Take-a-Lane Dilemma

John Bagley

UK Highways Agency

Don Wignall

Hyder Consulting Limited

John Bagley and Don Wignal provided an
overview of the transport system in the United
Kingdom. They highlighted activities relaed to
HOV considerations and other transport
management drategies.  They addressed the
following topicsin their presentetions.

«  Themovement of peopleand goodsin England
is based on road transport. There are about
180,000 miles of roads in the country, 500 of
which are desgnated as National highways.
While the Nationd highway network accounts
for only about five percent of thetotal roadway
mileage, it carries one-third of the totd traffic
and 60 percent of road-based freight traffic.
Some 81 percent of dl freight is carried by
road and only nine percent by rall.

« Two years ago the government proposed a
maor change in the trangport sysem. The
emphad's changed from building new roads to
met increasing demandsto maintaining existing
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roadways. There were also proposas for
taling, HOV facilities, and other dtrategies.
Currently, there are no HOV lanes on the
national highway system. Another gpproach
that is being used is route management
drategies. This technique is being gpplied on
the M62 Motorway, which is a 150-mile
freaway linking Liverpool and Hull. This
corridor provides a good test for the route
management technique.

The U.K. government recently published an
ambitious 10 year plan proposing
approximately $300 hillion worth of spending
to revitdize the transport network. As part of
roadway widening projects in some aress, the
use of dedicated facilities such as HOV lanes,
appears to offer a good technique for
increesng the efficiency of the network.
Leaning from the experiences with HOV
fadilities in North America will be of hdp in
developing projectsin the UK.

Highways in the U.K. are very different from
those in North America.  The corridors or
right-of-way in the U.K. arevery narrow. The
junction spacing is very frequent on the
motorway network.  Trucks account for
approximately 40 percent of al vehicles on
some motorways in the UK. The nationd
speed limit is 70 mph, dthough some dlasses of
vehicles must travel at lower speeds. For
example, the speed limit for buses and coaches
Is 60 mph. All of these factors have to be
taken into account when consdering the HOV
concept inthe UK.

Congestion is a problem on most motorways.
Forecasts indicate that traffic volumes will
continue to increase. Concerns over journey
time, travd rdiability, and peak-spreading are
increasing. A series of workshops and other

public outreach efforts were held to obtain
input on possble transport aternatives. The
genera reaction from the public seemed to be
that widening exigting facilitiesand building new
motorways were not theanswer. Rather, there
was support for aternatives such as HOV
lanes, freight and lorry lanes, access
management techniques, speed controls, and
park-and-ride facilities. Mogt of the srategies
arenew in Britain. TRB publications on HOV
fadlities, ramp metering, traffic management,
and other Strategies have been of great help in
developing various options.

The potentid of converting an exigting generd-
purpose lane to an HOV lane is even being
considered. Mog priority lane treatments in
the U.K. have taken an exigting traffic lane,
however, so this gpproach is not totally new in
Britain. Theseinclude buslanes and no-car or
pedestrian lanes.

A number of anadyticd techniques have been
used to andyze various dternatives. The
number of hours of congestion appears to be
the best indicator of the need for some type of
dterndtive trestment. Microgmulation modds
have aso been used to support the planning
process.

Adapting HOV Lanesto Changing Conditions
(Retro-HOV-its)

Chuck Fuhs

Par sons Brincker hoff

Chuck Fuhs discussed different types of lane

management strategies. He provided an overview
of various activities underway around the U.S.
related to managed lanes, truck lanes, HOT lanes,
and other smilar concepts. He aso summarized
recent trends related to HOV fecilities.



Since 1994 there has been a doubling in the
number of lane miles of HOV fadilities in the
U.S. While there are additiond fadilities in
planning, design, and congruction, much of the
projected HOV systemisin place. Inaddition,
many HOV lanes can be considered mature
fadilitiesin that they have been in operation for
a number of years. As a result, improving
operations has become an important
consderation in many aress.

There are currently about 140 operating HOV
projects in North America. Only about six
projects have been terminated. Therearethree
operating HOT lanes. The fird HOV lane on
Route 495 gpproaching the Lincoln Tunnd in
New Y ork City wasaretrofit project that used
one off-peak direction lane.

Between 1969 and 1976, the El Monte
busway was developed with on-line bus
stations, barrier separation, and park-and-ride
lots. Many of these concepts were new at the
time. Although the El Monte project started as
a bus-only facility, 3+ carpools were firg
alowed to use the lanes during a trangit dtrike
and became part of theregular user group even
after the strike was settled. Earlier this year,
legidaionwas passed in Cdiforniachanging the
vehicle-occupancy level from 3+ to 2+. The
lanes became very congested at the 2+ levd.
Cdtrans was able to document the problems
with this operating strategy and the legidature
passed anew hill reingtating the 3+ requirement
during the morning and afternoon pesk-
periods. Thisexample highlights that adaption
is a continuing process and should not be
consdered new.

In 1987, FHWA policy supported a 3+
vehicle-occupancy requirement on HOV lanes.
This requirement has been changed, and most
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HOV lanes operating today use a 2+
occupancy level. Changes have aso occurred
in the HOV operating periods. In 1994, 34
percent of the HOV lanes miles operated with
a 24-hour designation. Today, 48 percent
operate as HOV facilities on a 24-hour basis.
These percentages are influenced by the
extensve HOV systems in the Seettle areaand
Southern Cdifornia, which operate on a 24-
hour basis,

Changes have aso occurred in the design of
HOV facilities over the years. In 1987, there
were no buffer separated concurrent flow
HOV lanes. Today more than 30 percent of
concurrent flow lanes are buffer separated.

A number of factors are influencing rethinking
the way HOV facilities are operated. These
factors include the continued decline in auto
occupancy levels in most metropolitan aress,
new technologies that may enable access by
other user groups, and public perceptions.

Alterndtive  operating  philosophies  have
emerged over time. Motorcycleswith only the
driver are dlowed to use most HOV lanes.
Low emitting vehicles are currently alowed
access to a few HOV lanes. The HOT
projectsalow lower-occupancy vehiclesto use
the HOV lanes for a fee. Trucks represent
another user group that has been considered,
but not implemented, in some areas. Thus, a
managed |lane approach is being takenin many
regions.

Areas cong dering the managed lane approach
include the Netherlands, varigble pricing on |-
15 in San Diego, trangt enhancements dong |-
405 in Sedtle, and the current pricing
demongtration on 1-10 West in Houston, and
the planned managed lane on the same facility.
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These represent a few examples where the
operating definition of HOV fadilities is
changing. It is clear that modifications to
exiding projects are being considered and
implemented in many areas, and new managed
lane approaches are being explored in other
regions.

The Houston Experience

Thomas C. Lambert

Metropolitan Transit Authority of Harris
County

fadlities in Houston.

TomLambert discussed the operation of HOV
He summarized the

development of the lanes, the current operating
drategies, and future plans. Mr. Lambert covered
the following topics in his presentation.

Houston faces many of the same issues
described by previous speakers. Theseissues
include limited right-of-way for expanding
exiging fadlities, increesng vehicle volumes,
serious leves of traffic congedtion, and ar
qudity problems. Thesefactorshaveincreased
interest in managing exising HOV fadilities to
the fullest and conddering new gpproacheswith
projects in the planning stage.

A number of factors have contributed to the
success of the HOV fadlities in Houston.
Some of these dements include direct
connections to park-and-ride lots and transit
centers, frequent bus service, and the travel
time savings and trip reliability provided to
buses, carpools, and vanpools. Management
of the system has remained flexible to adapt to
changing conditions. Vehicle-occupancy levels
have been reduced and increased in response
to changes in demand. Vaue pricing is being
tested on thel-10 West HOV laneand may be
expanded in the future to other facilities.

One of the other keys to the success of the
HOV fadilities in Hougton is that they are one
part of alarger vison focused on maximizing
management of the tota transportation system.
Other important eements of this approach
indude the freeway management system, the
motori  assistance patrol, bus service
improvements, carpool and vanpool programs,
improvements to the arteria dreet signd
sysem, and adding freeway and roadway

capacity.

The development and operation of the Houston
HOV lane system has been accomplished
through a partnership between METRO and
TxDOT. Both agencieshavetaken on different
respons bilities depending on available funding
and staff resources.

The Houston HOV system has evolved over
time. The firg facility was the contraflow
demonstration project on 1-45 North. The
success of tha project resulted in the
development of the current system. At present,
88 miles of a planned 110-mile systlem are in
operation. The HOV system enjoys generd
support from the public and from policy
makers.



Buses— TheReal H In HOV

Gall Lyssy, Federd Trangt Administration — Presiding

43

Gail Lyssy, Agnes Govern, Roderick Diaz,
Ronald Boenau, Stephen Schijns

Opportunitiesand Challengeswith Bus Rapid
Trandgt and HOV Lanes

Roderick Diaz

Booz Allen & Hamilton, Inc.

Roderick Diaz discussed some of the
opportunities and the chalenges associated with
combining Bus Rapid Transt (BRT) and HOV
fecilities. He presented examples of current BRT
and HOV activities and described the results of a
recet survey of BRT sysems and BRT
requirements.  Mr. Diaz covered the following
topicsin his presentation.

* Combinations of BRT and HOV facilities
currently exist. Frequent premium busservices
are operating on both the Houston HOV lanes
and the San Bernardino HOV lanes in Los
Angees. In addition, the busways in
Pittsburgh, Miami, and Ottawa provide
separate facilities for trangit buses.

» BRT differsfrom other types of bus servicesin
how it integrates the three core components of

technology, an operating plan, and customer
interface. Technology eements may include
unique vehicles, guideway systems, control
systems, fare collection systems, and passenger
information  systems. Operating plans
encompass the network and route structures,
savice frequency, service span, sation
goacing, and integration with other modes.
Cusgtomer interface eements include the fare
dructure, marketing drategy, safety and
security, travel information, physical design, and
urban design.

These characterigtics are reflected in BRT
sysems throughout the world. Examples
indude Ottawa, Montreal, and Vancouver,
Canada; San Paulo, Curitiba, and Port Alegre,
Brazil; Leads and London, England;, and

Nagano, Japan.

In Nagano, two sets of key routes serveradial
corridors from the centra downtown
intermoda bus and rail station. Buses operate
on exclusve rights-of-way during the pesk-
periods. Standard capacity buses with
automated fare collection equipment are used.
Red-time bus arriva information isprovided a
key passenger stations and on-board buses.

The Ottawa Trangtway isan exclusvebusonly
facility with mgor sations a keylocationsand
bus lanes in the downtown area. Ramps a
selected |ocations provide direct accessto local
and express buses. An automated telephone
information system provides the status of the
next two buses at stops throughout the system.
Next busarriva informationisaso displayed a
mgor trangt stations.
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Much can be learned from the experience to
date with BRT systems, and the technology
innovetions can be transferred to other
projects. Information on the current
experiences with vehicles, guideways, control
systems, passenger information technologies,
and fare sysems are dl trandferrable to other
locations. Guideway treatments have been
implemented in a number of different settings.
In Leeds, an exclusve guided bus lane is
located in the center of an arterid street. In
Porto Alegre, an exclusive two-lane, two-way
roadway is located in the center of a Stred,
Separated from the mixed traffic lanes by tree
lined medians. The exclusve Red Priority
Lanes in London facilitate bus flow on
congested city streets.

The service design of BRT is different from
traditiona bus systems. Route structure, stop
and gtation spacing, service frequency, service
gpan, network structure, and integration with
other transit modes are dl key dements of the
BRT sarvice design. Route dignmentstend to
follow high dengity corridors. Route structures
frequently include overlapping service paiterns,
with the most intense service provided in the
most densely populated aress.  Regular,
evenly-spaced stopsisanother characterigtic of
most BRT systlems, asishigh frequency al-day
service. BRT networks often provide broad
coverage in a region. BRT forms the core
trangt service in mgor corridors and regions,
focusng on regiona connectivity and
accessibility. BRT systems demongrate ahigh
degree of integration with other transt modes,
induding feeder, express, crosstown, and
direct services.

The combination of technology and service
design innovations dlow for faster overdl bus
operating speeds. The redive increases in

operating speeds varies according to the
specific strategies used.

The operationa requirements of BRT highlight
opportunities for combining BRT and HOV
fadlities High dendty corridors can often
support both high quality trangt services and
HOQV fadilities. Requirements for dl-day, bi-
directiona traffic can judify converson,
expangon, or congruction of lanes for BRT
and HOV use. Comprehensve BRT networks
may utilizeHOV facilitiesfor aportion of atrip.
Intermodal centers common with BRT systems,
can serve as collection and digtribution points
for both trangt passengers and HOV

participants.

BRT operations aso introduce chalengeswith
HOV integration, however. For example,
regularly-spaced stations require additional
right-of-way for station Sites, pedestrian access
fadlities, and bus pull-off aress.  High
frequency bus service may require lower
volumes of HOV s to ensure that bus speeds
and sarvice rdiability are maintained.

The characterigticsof HOV lanesa so pointsto
challenges with BRT compatibility. Multiple
vehicle types and access points may raise
safety conflicts. The noise and locdized ar
pollution emissons asociaed with  high
volumes of vehicle traffic may be incompatible
with adjacent land uses. The wide rights-of-
way and large park-and-ride lots associated
with some HOV networks may detract from
pedestrian accessbility common with BRT
gystems. Complementary land development is
an increasingly important factor for successful
trangt sysemsand isakey component of BRT
gystems.

The potentid synergy between BRT and HOV
iS present, but limited. Partid integration of



BRT and HOV fadilities may provide postive
effectsin both sysems, whilefull integration of
both sysems may be unlikely to meet the full
set of goasof either. The greatest opportunity
for integration appears to occur when the
physica congraints can accommodate ancillary
trangt facilities and pededtrians accessihility,
frequently on regiond guideway facilities and
short in-city segments.

Brisbane, Augtralia. HOV Metropolis?
Sephen Schijns
McCormick Rankin Corp

Stephen Schijns described exigting and planned
HOV fadllities in Brishane, Audrdia  He
summarizedtheoperating characterigticsof different
projects and highlighted the various planning efforts
underway. A copy of his paper isincluded in the
Compendium of Technical Papers. Mr. Schijns
covered the following topicsin his presentation.

o DBridhane is the capitd of Queendand,
Australia’'s second largest state.
Approximately 1.7 million people live in the
Brisbane metropolitan area. Thetransportation
systemin the areaconsgs of freeways, arterid
roadways, local Streets, commuter rail lines,
bus and HOV lanes, bus services, and awater
taxi on the Brishane River.

» A number of bus priority measures have been
implemented over the past 30 years. These
include downtown bus lanes, bus queue-jump
lanes, arterid street HOV lanes, and bus
bypass |anes at freeway entrance ramp meters.
The South East Busway and the Pecific
Motorway HOV lanes are currently under
congruction.  Agencies involved in these
projects include the Brisbane City Council,
Main Roads, and Queendand Transport.
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The eight bus lanes in downtown Brisbane
provide priority for buses a congested
locations. Most of thesetrestmentsreservethe
curb lane on one-way dtreets for buses, while
maintaning two genera-purpose lanes. Large
numbers of buses use the lanes during the
morning and afternoon peak-periods. Bus
queue-jump treatments are also in operation to
address specific problem areas for buses.

There are currently three arteria street HOV
lanes in operationin Brisbane. A three person
(3+) vehicle-occupancy requirement isused on
these facilities. A fourth arterid HOV laneis
under congtruction. There are some problems
with enforcement on these facilities.

Ramp metering has been used for a number of
years on the South East Freeway. Bypass
lanes for buses are provided at some locations
and one bugHOV bypass lane is currently in
operation. In addition, one ramp to the south
of the city is open only to buses and trucks due
to lack of queue storage space for genera-
purposetraffic. Travel timesavingsof upwards
of 10 minutes may be redlized by buses a
some of these locations during the peak hour.

The Integrated Regionad Transport Plan
provides a multimoda approach to the
trangport system in the area.  Public transport
and HOV facilities are important eements of
the plan. Expanding the Peacific Motorway to
eight lanes from Brisbane to the Gold Coast is
a mgor component of the plan. This project
includes both HOV lanes and abusway — both
firds for Brishane. The 20-kilometer (km)
South East busway is scheduled to open in
stages between October 2000 and May 2001.

The 20-km buffer-separated HOV lanes on
Pecific Motorway will open in stages between
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the end of 2000 and 2002. A 24-hour HOV
desgnation will be used on the facility and
access/egress will be redricted to specific
locations. Trave time savings for HOVs are
projected in the 5 to 10 minute range. The
HOV lanes do not extend to downtown
Brishane, forcing HOV sto merge back into the
genera-purpose lanes. This Stuation reduces
the potentid travel time savings and trip
religbility for HOVs.

* Arterid sreet HOV projects are adso
underway in Brishane. HOV lanes, usng either
a3+ or a2+ HOV designation, are part of a
widening project on Waterworks Road. A
recently completed HOV Arterid Network
Study suggested a 150-km network of arteria
and freeway HOV lanes.

Lifein the Fast Lane
Agnes Govern
Sound Transit

Agnes Govern described the status of HOV
facilities, express bus services, park-and-ride lots,
and other related projects in the Puget Sound
region. She summarized the various components of
the Sound Move plan and highlighted some of the
key dements of successful HOV projects. Ms.
Govern covered the following points in her
presentation.

o Like other metropolitan areas throughout the
country, traffic congestion is a mgor problem
in the Puget Sound region. The Centrd Puget
Sound areaencompasses Seditle, Tacoma, and
Everett. Theregionisthe economic engine of
the state. Over haf of the stat€' s population,
some 2.5 million people, liveintheregion. The
three-county area aso accounts for the
mgority of thestate’ sjobs. Themountainsand
waterway's redtrict the trangportationsysemin

the area. The economy of the region continues
to grow, with corresponding increasesin treffic
congestion.

In 1996, voters in dl parts of the region
approved a locd tax increase to build a new
regiona rail and bus network. The voters
approved the 10-year Sound Move plan and
the creation of Sound Trangt, a Regiond
Trangt Authority. Theagency’sgod isto have
al the dements of the plan in service by 2006.

Sound Move includes three new types of
trangportation for the area — regiona express
bus sarvice, commuter ral usng exising
rallroad tracks, and light rail trangt (LRT). The
gods of the plan focus on connecting urban
centers in the region with frequent and
comfortable service and inducements to
encourage commuters to change from driving
aone.

Sound Trangt contractswith the exigting trangit
agencies in the area to provide bus service.
Pierce Transit, King County Metro,
Community Trangt, and Everett Trangt are
partners in implementing the plan. Sound
Move aso includes additiona park-and-ride
lots, trangit centers, freeway flyer bus stops,
and new direct HOV accesslanes. Morethan
200 Sound Trangt express buses will connect
20 mgor centers in the region when the full
plan isimplemented.

The Regiona Express Department at Sound
Trangt isregpongble for implementing 18 new
express routes and building other eements of
the plan. Thirteen routes are dready in
operation. Theseroutes and the remaining five
routes will be expanded as park-and-ride lots
and trandt dations are completed.  Direct



HOV access ramps are also being constructed
at drategic locations.

The HOV lane system in the region represents
the backbone of the plan and a mgjor toal in
addressing treffic congegtion in the region.
There is a commitment to expanding the
dready extensve HOV lane network in the
aea. The HOV lanes are planned,
constructed, and maintained by the Washington
State Department of Transportation
(WSDQT), in cooperation with other agencies.
Sound Transit has committed some$1.3 billion
for buses, park-and-ride lots, transit centers,
freeway stops, and direct access ramps to
support the HOV lanes.

Bus riders usng the HOV lanes make some
86,000 trips each day. There is aso an
extengve vanpool program in the area, with
approximately 1,450 public and privatey-
owned vanpools.

In response to requests from some groupsthis
soring, the State Transportation Commission
agreed to examinethe possihility of opening the
HOV lanes to dl user groups. This request
evolved into consderation of opening the HOV
lanes to dl traffic only on weekends. Based on
the andyss conducted by WSDOT, the
Transportation Commisson declined to make
any changesin HOV operations.

Ensuring that the HOV lanes continue to
operate and to provide travel time savingsand
trip rdiability to buses is a key part of the
Sound Moveplan. Sound Trangtiscommitted
to ensuring that the new investments support
the HOV facilities and provide benefits to
HOV usas The agency will accomplish this
objective by completing the plan approved by
the voters, giving priority to HOV lanes
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projects, and development agreements to
maintain HOV facilities

Sound Trangt is aso encouraging jurisdictions
to undertake HOV improvements that directly
benefit the regiond transt network. Sound
Trangt is accomplishing this objective by
working to ensure that HOV ramps are
included in gtate and regiona transportation
plans, supporting funding efforts for projects
that benefit regiona trandt, participating in
related planning and programming activities,
and supporting the maintenance and
preservation of HOV resources.

To support aregiond transt system, the HOV
lanes dso need to achieve the travel speed and
trip reliability objectives. In the Puget Sound
region there is a commitment to mantan
Speeds of at least 45 mph during at least 90
percent of the peak-periods, to utilize other
performance measures, to support the HOV
designation 24 hours a day/7 days a week, to
monitor the system, and to plan and construct
additional HOV and direct access ramps.

Vehicle-occupancy requirements can be used
to hep maintain the efficient operation of HOV
lanes. Currently, al but one HOV lanein the
region operates with a 2+ vehicle-occupancy
requirement. It may be necessary to raise the
vehicle-occupancy requirement to 3+ at some
point in the future to maintain the travd time
and trip reliability objectives. Variable pricing
or talling may aso be an option to condder in
the future.

Enforcement is dso a criticad eement of
successful  HOV  operations.  Providing
adequate levels of enforcement is important.
Measures such as increasing fines and using
advanced technologies may be explored in the
area
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Communications is dso a key dement of the
HQOV efforts in the region. It is important to
communicate with other agencies, members of
the legidaiure, the media, and the public.
Ensuring that accurate information is provided
to dl groups helps build ongoing support.

BRT, ITS, HOV, and Transitways
Ronald Boenau
Federal Transit Administration

Ron Boenau provided an overview of the

Federal Trangt Adminigration’s(FTA) Bus Rapid
Transt (BRT) program. He aso discussed the
links among BRT, HOV facilities, and ITS. Mr.
Boenau covered the following points in his
presentation.

BRT represents an integrated trangt system of
exdusve rights-of-way for buses, attractive
vehicles, gations for rapid boarding, priority at
signalized intersections, state-of-the-art
customer services, seamless transfers, and
supportive land use policies. BRT is focused
on addressing the delays and dower operating
speeds of buses caused by traffic congestion
and traffic 9gnds, fare collection, passenger
boarding and deboarding, and bus acceleration
and decderation. The basic concepts of BRT
indude eiminating ddays, integrating services,
coordinating land use palicies, and developing
sysemsincrementaly.

BRT systems may encompass a variety of
elements. These components include physicd
improvements such as bus lanes, bus streets,
busways, and preferentid trestmentsfor buses
at sgndized intersections. It dso incorporates
operationimprovementsuch asinnovativefare
collection techniques and longer bus stop
gpacing. A further dement of BRT isenhancing
trangt and land use policiesand devel opments,

induding trangt oriented developments. One
advantage of BRT is that the various dements
can be implemented in an incrementa fashion,
with benefits redlized with each dement.

TEA-21 authorized over 190 new dart
projects from FY 98 through FY 03.
Approximately $50 hillion was sought for
projects, the mgority of which are in the
planning age. Only $8.1 hillion in funding was
authorized, however, 92 percent of which is
reserved for projects in find desgn and
congruction.  Funding tends to focus on new
ral garts and fixed guideway modernization
projects.

A number of BRT projects around the country
are in different stages of planning,
implementation, and operation.  Busway
projects are underway in Hartford, Miami, and
Pittsburgh; bus lanes are being developed in
Cleveland, Bogston, Eugene, and Louisville;
HOV fadlities are beng implemented in
Charlotte, San Juan, MinnegpoligSt. Paul, and
Northern Virginia; and mixed traffic
improvemertsare being developed in Honolulu,
Montgomery County, Chicago, Los Angeles,
SantaClara, Albany, and Alamedaand Contra
Costa counties.

ITS and other advanced technologiesare akey
part of BRT. ITS components associated with
different BRT projects include automatic
vehicle location (AVL) technologies for
improved operations and maintenance,
electronic fare collection for rapid passenger
loading and unloading, traffic Sgnd priority for
increased gpeed, traveler information for
improved customer service, and driver
ass stance technologies for safer and improved
operations.



Examples of posshle driver assistance
technology applications include the use of
narrow shoulders for exclusve BRT lanes or
queue bypass|anes, lane keeping, and collison
avoidance. Access to specific pointsadong an
HOV facility might aso be provided through
the use of trangponders. Further, the movable
barrier technology could be used to create an
exdusve BRT lane within an HOV fadility.

In the MinneapoligSt. Paul area the BRT
program focuses on three mgjor components.
These elements are buses operating on HOV
lanes and freeway lanes, usng designated
freeway shoulders for buses, and bus
operational assistance technologies. Buses
currently operate onthetwo HOV lanesin the
area and many freeway segments.
Approximately 118 miles of bus-only shoulder
lanes have been approved or are in operation.
BRT components in Charlotte include
converting an HOV lane to a busway in 2005,
express buses operating on the HOV lane,
queuejump laneswith Sgnd priority, AVL, and
traveler informatiion. The San Juan BRT
project includes HOV lanes and driver
ass stance technologies.
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Getting the Word Out on HOVs
Heidi Slamm, HS Public Affairs— Presiding

ol

Charlene Robey, Heidi Stamm, Ginger
Daniels, Tom Corbett

Using the Results of HOV Monitoring for
Public Awareness Efforts

Ginger Daniels

Texas Transportation Institute

Ginger Daniels discussed using the resultsfrom
research studies and monitoring programs for
public outreach activities. She described how
information from HOV monitoring programs in
Houston and Ddlas have been used in public
information effortsin the Ausin area. Ms. Danidls
covered the following pointsin her presentation.

* There has been a comprehensve ongoing
monitoring program on the Houston HOV
lanes since the early 1980s. The monitoring
program on the Dalas HOV lanes started with
the opening of the East R. L. Thornton
contraflow lane in the early 1990s An
extendve database has been developed
through these efforts. Thisinformation is used
by technica g&ff for evduating thefacilitiesand
for making operationa changes as needed. It
is dso used in public and policy maker
outreach activities.

HOV lanes are currently being planned for the
Audin area.  The 2025 Transportation Plan
includes gpproximately 60 milesof HOV lanes.
The information from the Houston and Dadllas
monitoring programs has been used in technical
sudiesin Austin and in public outreach efforts.
The summary report, ABCsof HOVS, hasbeen
digtributed inthe Audtin areaand isavallableon
the Texas Transportation Ingtitute’ sWebste at
http://tti.tamu.edu/research/planning/1353-1.

An HOV PowerPoint presentation was
developed using the information from Houston
and Ddlas, dong with information on the
planning activities in the Audin area.  The
presentation is appropriate for both technical
daff and policy makers, and it can be tailored
to specific audiences. It was tested with a
focus group to help ensure that it provided the
right level of detail for different groups.

The presentation identifies HOV facilities as
one mobility strategy that can be used to
address increasing travel demands and traffic
congestion problems. Other strategiesinclude
new roadways or expanding exiding facilities,
public trangt, operationa improvements, land
devdopment patterns, and techniques for
reducing demand. Information is presented on
the background of the HOV lanes in Houston
and Dadlas, the travdl time savings and trip
rdiability, and increases in bus ridership and

carpooling.

A redidic picture of the benefits and the
limitations of HOV facilities is presented. The
presentation highlights that HOV lanes do not
reduce long-term freeway congestion or
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diminate the need for other transportation
improvements. Theissues associated with the
unsuccessftul HOV projects in some parts of
the country are reviewed and the keys to
successful facilities are highlighted.  These
elements include serving mgor activity centers
in congested trave corridors, significant levels
of bus services, proper planning and design,
interagency cooperation, and maintaining
operdiond flexibility.

»  Possble techniquesfor maximizing the cgpacity
of an HOV lane are described.  The use of
HOT lanes and managed lanesare highlighted,
and the flexibility to adjus to changing
conditions is noted. The next steps in the
planning process are summarized a the end of
the presentation.

Politicsin the Marketing Mix: Virginia HOV
Case Studies

Charlene Robey

Virginia Department of Transportation

Charlene Robey discussed the experience with
HOV fadlities in Virginia She reviewed the
operationa changes that have been influenced by
public and politica pressure. She dso highlighted
marketing and public information techniques. Ms.
Robey covered the following topics in her
presentation related to HOV projects on 1-395/1-
95, Route 44/1-64, and the Dulles Toll Road.

« The fird ssgment of the Shirley Highway (I-
395) bus-only demonstration opened in 1969.
Today, the 1-395/1-95 HOV lanes include 30
miles of barrier separated facilities. A four
person (4+) per vehicle occupancy level was
used with the initid 12 miles on 1-395, which
was opened in 1971. Over the next 15 years
the lanes operated without any magor
problems.

In March 1987, the Virginia Department of
Transportation (VDOT) extended the evening
hours of operationfrom 6:00 p.m. to 6:30 p.m.
This change drew consderable public
oppogtion, which in turn initisted policy
responses from Congress. As a redult, the
Depatment lowered the vehicle-occupancy
level to 3+ and opened the shoulder on1-95to
generd-purposetraffic during the peak hoursto
hdp relieve congestion. VDOT dso
implemented a rideshare marketing program
and aHERO program to report violators.

In 1996, the final section of the 1-395/1-95
HOV lanes were opened. Although well
utilized, vehicle volumes on the outer sections
were not high enough to prevent a perception
of underutilization. As a rexult, a sudy
examining the feeshility of lowering the
occupancy leve to 2+ was undertaken.

Severa factors appear to contribute to the
success of the HOV lanes on [-395/1-95.
Fird, the lanes serve long distance commuters,
with trips upwards of 20 to 30 miles. Second,
the lanes focus on travel to downtown
Washingtonand maor employment centerslike
the Pentagon. Third, traffic congestion in the
corridor isamagor problem. Finaly, theHOV
lanes provide sgnificant trave time savingsand
improved trip reliability. Commuters usng the
full 30 miles save upwards of 31 minutes over
travelersin the general-purpose lanes.

Based on these success factors, HOV lanes
were implemented in the Hampton Roads
corridor in the Norfolk/Virginia Beach area.
The project included HOV lanes on the Route
44 toll road. Theinitia 10 mileswasopenedin
1986. The lanes, which operated with a
3+occupancy requirement, did not reach the



Navel Base, themgor employment destination
for the system. In addition, no supporting
sarvicesor fadilitieswereimplemented and little
marketing and public education was
undertaken.

Asaresult of thesefactors, uselevelswerelow
with only 250 vehicles on the lane during the
morning peak hour after one year. The

violaion rate was aso high and there was a
strong negative public reaction. Approximately

four months after opening, Sate legidation was
introduced to rescind the HOV restrictions.

The HOV designation wasremoved by VDOT
after 19 months of operation with the

undergtanding that the requirement would be
reingated when the barrier separated HOV

lanes on 1-64 were compl eted.

To address the stuation, VDOT formed a
planning team comprised of representatives
from al the appropriate agencies and groups.
VDOT converted the shoulder lanes to peak-
period travel lanes, completed the HOV lanes
on |-64 to the Navel Base, and reopened the
full systlem. Thisprocesstook dightly over four
years.

A three-phased marketing program was aso
undertakenas part of thisprocess. The phases
matched the construction and other project
dements. The first phase, which was
conducted from 1989 to 1992, focused on
completing congtruction of the HOV lanes. It
asoincluded an aggressive rideshare program,
planning for new express bus services, and
developing park-and-ride facilities.
Benchmark commuter research was aso
undertaken to obtain information on attitudes
toward HOV facilities, ridesharing, and bus
use. Marketing activities during the first phase
included an employer outreach program, a
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speakers bureau, newspaper advertisements,
outdoor advertisements, ridesharing brochures,
and news releases on congtruction activities.
The communication drategy during this phase
focused on building a condituency with users,
non-users, and policy makers, promoting
ridesharing, and promoating the benefits of HOV
lanes.

The second phase in 1991 included an HOV
conference and continued the activitiesinitiated
in the first phase. The conference helped
educate employers, policy makers, the media,
and other groupson the HOV concept, design,
and operation. Promotiona efforts included
public service announcements, radio and
televison advertisements, a newspaper
commuter guide, and Burma Shave-type
highway promotions Signs.

The third phase promoted the grand opening of
the completed facility in 1992. The decison
was aso made a thistime to use a 2+ vehicle-
occupancy requirement on the HOV lanes.
The communi cations message during this phase
focused on how to use the lanes The
marketingmix included videos, outreach events,
newspaper and radio advertisements, traffic
reports, press releases, cable televison
coverage, and a sdes promation with Fizza
Hut. The results of this focused approach was
asuccessful opening of the full fadlity with use
levels exceeding projections. There was no
maor negative resction and survey results
indicated that 70 percent of the public
supported the lanes.

The expected growth in HOV use has dowed
over the years due to reductions at the Navel
Base. Since 1992, themarketing activitieshave
been scded back, as have some of the trangt
and rideshare promotions. Within the past 18



months different groups have started pushing
for congderation of HOT lanes or other
dternatives. Further, recent state legidation
would essentidly open the HOV lanes to dl
traffic when incidents in the genera-purpose
lanes stopped for five minutes. As a
compromise, VDOT initiated a Pilot Program
that alows genera-purpose traffic to use the
HOV lanes when incidents cause delays of 15
minutes or more.

The Dulles Toll Road serves a congested
commuter corridor in Northern Virginia. In
1989, adding a third lane for HOV use was
approved. Implementation of the HOV lanes
reflected many of the same problems as those
in Hampton Roads. The rideshare program
was not actively promoted, there were few
park-and-ride lots, a 3+ vehicle-occupancy
requirement was used, there was no
stakeholder outreach, little marketing was
undertaken, and the lanes were opened in
segments to generd-purpose traffic and then
converted to HOV use. Asaresult, the lanes
were aimost empty when they were open to
HOV usein 1992 and traffic congestion in the
genera-purpose lanes was worse than before.
The opening aso occurred two months before
the 1992 congressond eection.  The
Governor rescinded the HOV designation less
than a month dfter legidation has been
introduced in Congress to do the same thing.

A process Smilar to the one used in Hampton
Roads was initisted after the Governor's
action. A stakeholders group was established.
After examining the issues, this group
recommended reingtating the HOV designation
with a 24-hour operation. Marketing for the
HOV redesgnation included traffic reports,
spots on national public radio, events at park-
and-ride lots, radio and newspaper

advertisements, direct mail brochures, and
media and doakeholder briefings.  The
reopening of the lanes was received postively
by the public and the press. The number of
carpools usng thefacility increased from 600 to
2,045 over thefirg three months of operations.

* At the same time, the HOV lanes on 1-66
outside the Beltway were scheduled to open.
To help ensure the successful introduction of
these HOV lanes, stakeholders outreach and
market research activities were undertaken.
Based on these efforts a 2+ vehicle-occupancy
requirement was used, employer focused
programs were initiated, and ridesharing and
guaranteed ride home programs were
promoted. Press conferences, media tours,
policy maker briefings, and other marketing
efforts were aso conducted. These activities
paid off and the response to the lanes has been
positive. Two months after opening the number
of carpoolsonthefacility increased from 2,300
to 3,200.

Views of HOVs Through a Traffic Reporting
Service

Tom Corbett

Traffic.Com

Mr. Corbett provided a traffic reporter’'s
perspective on HOV facilities. He summarized his
experience asatraffic reporter in both Houston and
Ddlas and he presented ideas on the role traffic
reporters can play in presenting accurate
information on HOV facilities and encouraging
HOV use. Mr. Corbett covered the following
pointsin his presentation.

e Many commuters ill do not appear to
understand the goas of HOV facilities or how
to use them. In Houson, for example, the
HOV lanes are reversible, have limited access



points, and operate only during certain hours.
Some other HOV lanes dso have different
occupancy requirements depending onthetime
of day. TheHOV lanesin Ddlasinclude both
contraflow and concurrent flow fedilities. All of
these d ementsadd confusion for motorists, and
make ongoing public information and marketing
programs critical.

A key issue for trangportation professonas
and marketing experts is how to convince
commuters to use HOV fadilities. Promoting
carpooling and vanpooling is not easy with
today’s busy lifestyles. HOV lanes are an
especidly hard sdl in Texas cities and other
areas that grew up around the automobile.
Guaranteed Ride Home programs and other
related efforts should be marketed more.

A number of techniques can be used to get
local radio stationsinvolved in promoting HOV
lanes and encouraging commutersto carpool or
ridethebus. Sending pressreleasesto stations
isone approach, but these need to stand out to
get the attention of key people. A better
technique is to build a strong working
relationship and understanding with the local
media. Ensuring that they know the objectives
of the HOV facilities and providing advanced
information on new facilities and operating
changes is important. Radio traffic reporters
can put that information into context in daly
reports. Updates on accidents and incidents
from TXDOT and other agencies are adso
important to radio traffic reporters, especidly if
an HOV lane is opened to genera purpose
vehides to hep manage traffic. Radio traffic
reports can quickly communicate this
information to thelr liseners

Inviting radio traffic reporters on tours of the
HOV facilities in your area is dso a good
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drategy. Giving them the opportunity to drive
on the lane during the rush hours helps build a
better understanding of the objectives and
benefits of HOV fadilities

There was a recent newspaper article on how
traffic conditionsare getting worsein the Dallas
area. Listeners were asked to provide
information on their worst commutes. The
dation took a light-hearted approach to the
responses and took the opportunity to educate
the traveling public aout commute options,
induding the HOV lanes. These types of
approaches appear to be much more successful
then tossing a bunch of technicd terms at the
public. Other approaches to consider are
showing the time savings provided by HOV
lanes by comparing trip times of usersand non-
users. Awarding prizes or providing other
incentives to winners can be considered.

It isimportant to remember that commutersare
often only hdf ligening to the radio while
driving. They may be thinking about what they
need to do a work or a home, as well as
worrying about traffic around them. As a
result, kegping messages short and to the point
isimportant.

Public affairs programs provide another
opportunity to educate the public and to
promotetheuseof HOV facilities. Stationsare
aways looking for topics that are of interest to
ther ligeners. Tageting dations that
commuters ligen to can be a good way to get
messages across.  Information on how the
HOV lanes work and how people can form
carpoals, join vanpoals, or take the bus can be
provided. Thebenefitsof HOV facilitiesshould
aso be promoted. The news director a a
gation is the key person to get to know.
Provide them with information via E-mail or
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voicemail. E-mall isan especidly good way to
communicate with the media, especidly radio
traffic reporters.

Web pages are another effective way to get
your message to the media and to the genera
public. We promoted the opening of the new
HOV lanein Dallas this past week. It isdso
important to remember that traffic reporters
have very short on-air segments. As a result,
keeping your message smple and to the point
Isvery important. 'Y ou might think of providing
traffic reporters with fact sheets that contain
basic information, especidly items like trave
time savings, that they can refer to during
broadcasts. Information on HOV lane use on
weekends and during specid events is dso
important to traffic reporters.

There continues to be a move toward more
web-based products and services. Linking
agency Internet Stes with traffic service Web
pages would be beneficid to al groups.

Deveoping a strong working relationship with
dl groups, including radio traffic reporters is
important to public education and promoation.
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L uisa Paiewonsky, Massachusetts Highway Department — Presiding

Luisa Paiewonsky, Eldon Jacobson, Dan
Feldstein, Myron Swisher, Heidi Stamm

HOV LaneEvaluation and Monitoring and the
Palitical Processin Washington State

Eldon L. Jacobson

Washington Department of Transportation

Mr. Jacobson provided an overview of HOV
fadlities in the Seeitle area. He noted that more
detailed information may be obtained in a paper
prepared for the Conference and in reports
avalable from WSDOT. A copy of his paper is
included in the Compendium of Technica Papers.
He covered thefollowing topicsin his presentation.

e In 1991, a law was passed requiring a
reduction in the vehicle-occupancy
requirements from three persons per vehicle
(3+) totwo persons per vehicle (2+). Although
this legidation was vetoed by the Governor,
WSDOT undertook asix-monthdemonstration
project lowering the vehicle-occupancy
requirement on the -5 North HOV lane.

e HOV lanes operate on a 24-hour bassin the
Puget Sound region. Thisoperating Srategy is
used to provide HOVswith travel time savings
and trip religbility at dl times. These hours of

operation have been maintained over theyears,
eveninthefaceof palitica and public pressure.
Factors contributing to the ability to maintain
the 24-hour designationinclude regiond models
that forecast continued congestion throughout
the day, support from enforcement officids, and
genera public support. About half of the HOV
lanesinthe country currently operate with a24-
hour designation.

The ongoing monitoring and evauation of the
HOV fadlitiesin Washington providesawedth
of information on a number of performance
measures.  This program has higoricaly
focused on collecting peak-period weekday
data. Inresponsetolegidativeinterest thispast
January, WSDOT examined weekend use of
the HOV lanes. The results of this assessment
indicated that carpool use and vehicle-
occupancy levels were higher on weekends
than on weekdays. Not al of these carpools
use the HOV lanes, however, as tréffic is
usudly freeflowing inthe generd -purpose lanes.
Asareallt, thereisno incentive for carpoolsto
use the HOV lanes on weekends. This
informationwas provided to the legidature and
action on changing the weekend operating
hours was not pursued.

Violation rates continue to be low on HOV
lanes in the Seettle area, with the exception of
the I-90 revergble lanes. Violation rates were
higher on this facility as sngle-occupancy
vehicles from Mercer Idand arealowed to use
the lanes under the agreement establishing this
fadlity.

The HERO program continues to be an
effective enforcement and educationa tool.
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The State Petrol isrespongblefor enforcing the
vehicle-requirements and other HOV operating
requirements. The number of citations issued
has increased dightly over the years, mostly
reflecting the increase in operating HOV
facilities. In 1999 there were some 35,000
cdls made to the HERO program. Thesecdls
generated approximately 40,000 license plates
reported of vehicles possbly vidlating the
vehicle-occupancy requirement.

Colorado Department of Transportation’s
Policy on HOT Lanes

Myron Swisher

Colorado Department of Transportation

Myron Swisher discussed activities underway
in Colorado exploring the feashility of high
occupancy toll (HOT) lanes and vaue pricing
drategies. The HOT lane concept involves sling
excess cagpacity in HOV lanesto lower-occupancy
vehicles. Mr. Swisher covered thefollowing points
in his presentation.

» Thereis often available capacity when HOV
lanes first open. The empty lane syndrome
may result if there are not enough vehicles to
make the lane look well utilized. Public and
political pressure to open the lane up to other
user groups may result from thisstuation. On
the other hand, a lane may become so well
used at a 2+ occupancy leve that it reaches
capacity, degrading travel time savingsand trip
rdiability. Converting to a 3+ occupancy
requirement may be ahard decison, but it may
be eadsier if 2+ carpools are alowed to buy
their way into usng thelane. Thus, HOT lanes
may be gppropriate for consideration early in
the life of an HOV fadility and as a fadility
matures.

Allowing single-occupant vehiclesto useanew
HOV lane with available capacity a a 2+
vehicle-occupancy requirement may beaviable
option. It may aso be aredigtic strategy to
price 2+ carpools on a mature HOV lane that
has goneto a3+ occupancy requirement dueto
reeching capacity a the 2+ level. An HOV
lane is inherently a trangtiond Srategy. The
ultimate success of an HOV laneis a bus-only
fadlity. The HOT lane concept can be thought
of as atrangtiond strategy to help achieve a
variety of objectives at different stages of a
project.

In 1994, the City of Boulder obtained FHWA
fundingthroughtheCongestion Pricing Program
to assess a range of vaue pricing drategies.
Alternatives examined included HOT lanes,
cordon pricing, and other approaches. This
study drew strong negative reections from
policy makers and the public, who viewed it as

promoting congestion pricing.

In 1997, the Colorado Department of
Trangportation (CDOT) Commission became
interested in the value pricing concept after
touring the 1-15 and SR 91 facilities in
Cdifornia. The Commisson's interest was in
HOT lanes as a possible congestion relief
messure and dso as an aternative mechanism
for railsing revenues.

In 1999, CDOT initiated a study of vaue
pricing dternatives in the Denver region,
including identifying possble candidate
corridorsfor HOT laneapplications. Thereare
only afew exising HOV lanes in the Denver
region, SO most of the applications considered
were either adding a new HOT/HOV lane or
converting an existing HOV lane to a HOT
lane.



A State Senator becameinterested inthe HOT
concept at about the sametime. He suggested
HOT lanes in the Southeast corridor as an
aternative to the freeway widening and LRT
option recommended in a recently completed
major investment sudy (M1S). Legidationwas
passed that required CDOT to examine HOT
lanes in this corridor and on other facilities.
The study is to be completed by December
2000.

Transportation fadilities in the Denver region
include LRT on the southwest corridor and
LRT proposed for the southeast corridor,
HOV lanes on U.S. 36 and the I-25 North,
proposed commuter rail to the new airport, and
highway widening in a number of corridors.
The exising HOV segment on 1-25 is a two-
lane, barrier separated, reversble facility.
Concurrent flow lanes on U.S. 36 to Boulder
are currently being planned. These appear to
be the only logicd facilities to congder for
HOT lane applications. There currently is
excess capacity onthel-25HOV lanes. There
are some physcd limitations in the corridor,
however, which restrict available options.

The genera public and loca policy makers
seem to be accepting the va ue pricing concept
so far. There are a number of unresolved
issues, however. These concerns include the
useof FTA fundsintheinitid I-25 HOV lanes.
FTA has not yet established apolicy rdated to
dlowing single-occupant vehicles on HOV
lanes. The level of interest from the private
Sector to invest in vaue pricing projects is
unknown, and the position of the mediaisadso
not well known.
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The Media Per spective
Dan Feldstein
Houston Chronicle

Mr. Feldstein discussed the media perspective

on HOV facilities. He suggested approaches for
dealing with newspaper reporters, and provided
ideas on how technicd staff can work to get their
message out. Mr. Feldstein covered the following
pointsin his presentation.

Always take reporters serioudy and help them
even if you think their questions are stupid or
off track. Trangportation is a very interesting
topic to cover. Transportation infrastructureis
expensve and trangportation is of interest to
everyone as it crosses dl income levels and
social boundaries.  Almost everyone has an
opinionabout some aspect of the transportation
system, and everyone is willing to talk about
how streets, freeways, buses, and trains work
or do not work. Reporterstry to Stay at least
one step ahead of the public to know when an
SUV isan SOV onaHQOT lanedoing very little
for AVO.

The press will reflect the message and
information provided by agencies. If you
promote HOV lanes as hdping to solve
congestion and air pollution problems, do not
be surprised if the mediaexpectsinformation on
the performance of facilities relative to these
gods. Given that the need for HOV lanesis
driven by traffic congestion, actudly reducing
congestioninacorridor isunlikely, asismaking
ggnificant improvements in ar qudity. Thus,
providing redistic expectations on the
performance and benefits of HOV lanes is
important.

Too often, the agencies responsible for HOV
fadlities have not done a good job of



60

monitoring and evauating the projects.
Reporters want and need information on the
performance of HOV lanes. It should not be
aurprigng if the media questions the benefits of
aproject if technicd staff can not providethem
with accurate data

The average HOV media coverage will
probably never betoo technical. Over the past
year a number of newspapers, including the
Wall Sreet Journal and USA Today, have
featured stories on the decline in carpooling
due to time demands on parents, unreligble
work hours, and the need for persona vehicles
during the day. Newspapers in the New
Jersey area were at the forefront of the move
to rescind the HOV requirements on 1-80 and
[-287.

Although transportation professonals may not
agreewith these articles, you need to take them
serioudy. Although an informed reporter may
or may not be afriend, an uninformed reporter
will always be a detriment to a project. Only
rardly will the average reporter do any
independent research on a subject like HOV
fadilities. Therefore, it is up to trangportation
agency daff to provide reporterswith accurate
and truthful information. 'Y ou need to take the
time to educate local reporters and to provide
detailed informetion.

Do not hide behind agency media relations
personnd. Reporters want to talk directly to
the staff in charge of a project who are
knowledgeable about the Stuation. Reporters
will also want to talk to consultants or other
groups assising with evduding a facility. If
you are nervous about talking to a reporter or
if you are afraid that you might be quoted out
of context tell the reporter that you are not
used to talking with the media, but want to help

them understand the topic by providing
information. Ask not to be quoted. Y ou will
be surprised that a lot of reporters are more
interested in accurate and timey information
than in quating you.

Unfortunately, many reporters assume the
worst from public rdations saff. These
individuasarefrequently referred to as“flacks’
because their job is to sdl the agency’'s
product. As a result, their statements are
suspect. Trangportation professionas on the
other hand have a good dedl of credibility with
the press.

Recent HOV-related topics covered in the
Houston press include a head on collison
caused by adriver going thewrong direction on
one of the HOV lanes, concerns from drivers
not ableto usethe HOV lanes, questions about
limited access to the lanes, comparisons of a
new LRT lineor an HOV laneinacorridor and
a toll road or an HOV Ilane in ancther, a
proposed four-lane HOT or managed lane on
the Katy Freeway, and questions about why
police officers driving aone in their persond
vehicles are dlowed to usethe HOV lanesasa
courtesy. It is easy to think of talking points
with each of these topics and to determine
which one became politica concerns. For
example, County officids preferred a new toll
road over a new HOV lane and the transt
agency sdected an LRT line rather than abus
dterndtive in another corridor. A willful
misundersanding of the Katy HOT lane
concept is driving asuccessful campaign of the
U.S. Congress.

This last example reinforces the need for
trangportationprofess onal sto provideaccurate
and timely information to reporters. Otherwise
reporters will just repeat misinformation. A



reporter amed with good information will be
much less likely to smply repeat mideading
comments from candidates or politicians.
Unfortunately, many transportation
professonas have had bad experiences with
reporters who ignore al the good information
provided tothem. Itisimportant to keeptrying
in these Stuations. Remember, someone who
has alittle information is more dangerous than
someone who knows nothing or who knows a
lot. Technicd gtaff need to provide the media
accurate facts and figures. If you can not
provide these, areporter may bewrong onthe
facts, but generdly correct concerning the
operation of an HOV facility.

What Marketing Can Do and Poor Decisions
It Can't Fix

Heidi Samm

HSPublic Affairs

Ms. Stamm organized an HOV Jeopardy game
to make a number of points about the issues
marketing and public information programs can
address and the problems they can not fix. She
stressed that even a great marketing program can
not help a poor HOV project. The following
answvers, questions, and explanations were
provided in the HOV Jeopardy game.

Answer: ThisHOV project is ill operating, but
the marketing message “building for the future’ is
wearing a little thin after seven years of under
utilization.

Question: What is1-65 in Nashville, Tennessee?
Explanation: An eght mile concurrent flow HOV
lane was open on 1-65 in 1993 and extended |ater

to its current 13 miles. One HOV lane and one
genera-purposelanewere added in each direction.
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For a variety of reasons, use levels on the HOV
lanes have been moderate over the years.

Answer: This two-lane HOV facility opened in
1988. One lane was converted to SOV-tall in
1996

Question: What is1-15in San Diego, Ca.?

Explanation: 1-15isan8mile, twolanereversble
HOV facility opened in October, 1988. It hasone
entrance/one exit, and operated with a 2+
occupancy requirement. It carried approximately
600 HOV sper lane per hour. Little marketing was
undertakenwhen the lane opened. Thefacility was
converted toaHOT lane December, 1996. Initidly
aset monthly feewas charged to aregistered SOV.
Flexible pricing, using transponders, was
implemented later. The use of managed lanes is
currently being studied. The lessons learned from
this project indude visudizing what the facility will
look like to travelers before the facility opens,
ensuring that key officidsagreewith that vison, and
marketing the “day of opening vison.”

Answer: The same srategy was implemented on
these two separate HOV facilities — one in 1976
and the other in 1991 —with the same resullt.

Question: What is the 1-10 in San Monica,
Cdifornia and the Dulles Toll Road in the Northern
VirginiadWashington, D.C. region?

Explanation: Anexistinggenera-purposelanewas
converted to an HOV lane on these two facilities.
Even with rdaively successiul HOV operation
benchmarks, this strategy was criticized by the
media, eected officias, and thetraveling public. As
a result, the HOV designation was removed
relatively quickly onboth projects. The memory of
these lane HOV designation lasted long after
conversonwasrescinded. Thelessonlearned from



62

these two examplesisthat it isdmost impossibleto
convert a genera-purpose lane to a HOV lane,
unless you can get away with it without anyone
noticing.

Answer: Constructed as a third lane on a
previoudy 2-lane in each direction Intergtate, this
HOV lane has operated as a defacto genera-
purpose soon after it opened in 1987.

Question: What is1-4 in Orlando, Florida?

Explanation: The -4 HOV lanes are open to 2+
carpools during the pesk hoursonly. Currently, 30
miles of HOV lane are in operation. There are no
enforcement aress along the facility, and there was
litle coordination with enforcement groups during
the planning process. Likewise, there was minimal
enforcement coordination prior to the facility
opening, and there was no set-aside enforcement
funding. Theviolationrateisashigh as 82 percent,
but the lanes continue to carry HOV designation.
In effect they operate as general purpose lanes.
Recent efforts to introduce a barrier-separated
reversble HOV facility in the same corridor failed
due to politica oppogtion. The lessons learned
fromthis project include ensuring that enforcement
personnel are involved in al phases of a project,
and that poor implementation of a HOV project
can dgnificantly taint future HOV efforts.

Answer: These two intersecting interstate HOV
projects had a profoundly symbictic affect on one
another. One, by virtudly dl evauation measures
was a success. The other failed to meet even
interim benchmarks of success. Four yearsafter the
successful HOV facility opened, both facilitieswere
converted to genera purpose lanes.

Question: What are 1-80 and 1-287 in Northern
New Jersey?

Explanation: A number of factors influenced the
termination of the HOV designation on these two
fadlities. These factors included changes in the
policy and regulatory environment, the lack of
supporting facilities and services, negetive press
coverage, and public concerns over the use levels
on |-287.

The I-80 HOV laneswereanew fourth lane, which
opened in ealy 1994. A 2+ occupancy
requirement wasin effect from6 am. to9 am. and
3p.m.to 7 p.m. Therewere 10 park-and-ridelots
located aong corridor. Approximately 960 HOV's
used the lane during the morning pesk hour during
the fird weeks after opening. Utilization levels
increased over timeto ultimately reach 1,000-1,400
vehiclesin the peak hour, with the number of buses
increasng from 33 to 57 in the am. period. The
violaion rates on 1-80 ranged from five percent
with visible enforcement on Ste to 21 percent with
no enforcement periods.

The 1-287 HOV lanes were a new third lane and
were opened in their entirety in early 1998. They
operated during the pesk-periods with a 2+
vehicle-occupancy requirement. No park-and-ride
facilities werelocated in the corridor, the proposed
trangt servicewasdill inthe planning sage, and the
HOV connection between 1-287 and 1-80 not
constructed. 1-287 utilization levels were
approximately 230 to 500 vehicles during the pesk-
hour after the opening. Utilizationincreased to 330
to 650 vehicles over the firg few months.
Violgions rates ranged from five percent to 75
percent.

The 1-80 media coverage was generally positive,
but the phased congtruction/opening of [-287
generated critica press coverage. In March, 1998
extendve and rel entless negative mediacoverage on
1-287 HOV darted and continued through the fall.



The redesignation process occurred in 1998. In
Augugt 1998 an amendment to a transportation
appropriations bill was introduced in Congress to
walve repayment of federd fundsfor 1-287 if State
found that 1-287 HOV lanes did not reduce
congestion or improve ar qudity.

The New Jersey Department of Transportation
(NJDOT) conducted a study to determineif HOV
fadlities met the three objectives of inducing
carpooling, maintaining 700 vehicles per hour use
levels, and reducing or a least maintaining the
present level of congestion in the two corridors.
The study results indicated that only 1-80 met the
objective of a mantaining use leves of 700
vehicles an hour. As aresult, Governor Christine
Whitman officidly informed U.S. Secretary Rodney
Slater that the State would act upon the federa
budget provison and would eiminate HOV
desgnation on 1-287 and 1-80. The HOV
designation was removed in November 1999.

The lessons learned from these HOV lanes arethat
good projects can be dragged down by poor
projects, changes in policies and politics can
dramdicdly affect HOV projects — even
successful ones, and never under-estimate the
power of the media.

Overall Comment: The marketing lessons to
remember from these examples are;

* Funding policies don't necessarily ensure
project success.

* Itisimportant to communicate the vison for a
facility before it opens, to ensure that key
offidds agree with that vison, and to market
thet vison.

* Do not convert a genera-purpose lane to a
HOV lane.
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Enforcement personne involvement and buy-in
iscritica to facility success.

Good projects can be dragged down by poor
projects.

Changes in policies and politics can
dramaticdly affect HOV projects — even
successful ones.

Poor implementation of a HOV project can
ggnificantly taint future HOV efforts.

Never underestimate the power of the media
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Dave Schumacher, San Diego Metropolitan Transt Development Board — Presiding

Dave Schumacher, Kevin Haboian, Patrick
DeCorla-Souza, R. David Pope, George
Walton, Michelle Hoffman

FAIR Lanes: A New Approach to Manage
Congested Freeway Highway L anes

Patrick DeCorla-Souza

Federal Highway Administration

Patrick DeCorla-Souza provided an overview
of vdue pricing and examples of current vaue
pricing and high-occupancy toll (HOT) lane
projects. He discussed a new concept, Fast and
Intertwined Regular Lanesor FAIR Lanes, which
involves separating congested freaways into two
sections — fast lanes, which would be tolled, and
regular, or freelanes. A copy of the paper FAIR
Lanes: A New Approach to Manage Congested
Freeway Lanesis provided in the Compendium of
Technicd Papers. Mr. DeCorla-Souza covered
the following pointsin his presentation.

e Vdue pricing is aform of congestion pricing,
which is assesses higher fees for travel during
periods of peak demand. Toalls or pricing
levels vary by time of day, with higher fees
during the morning and afternoon pesk-

periods. This concept has been used by
arlines, utilities, and other indudtries for many
years. Interest in the use of this concept has
increased recently due to a number of factors,
induding the avalability of dectronic toll
collection (ETC) technologies, continued
increasesin travel demand and corresponding
congedtion leves, and limited funding.

Vaiaions of vadue pricing have been
implemented ontoll roadsand on HOV lanesin
San Diego and Hougton. Vaue pricing
projects are also being considered in other
areas. Currently, vaue pricing has been
implemented only on exidting toll facilities, new
roadways, and existing HOV lanes. To date,
the application of vaue pricing on exiging
freeways has been limited due to public and
policy makers concerns related to double
taxation, equity, privacy, and operational issues.

A new concept — Fast and Intertwined
Regular or FAIR Lanes — help address these
concerns. FAIR lanes involves separding
freeway lanes into fast lanes and regular lanes
through the use of plastic pylons, striping, or
some other trestment. The Fast laneswould be
electronicdly tolled express lanes, with the fee
vaying in red-time by the levd of traffic
congestion.  The regular lanes would be free.
The difference with this approach over current
vaue pricing projects is tha individuas using
the regular lanes, while having to endure higher
levds of congestion and dower travel times,
would be compensated with credits. These
credits could be saved and used as toll
paymentson thefast lanesor for trangt faresor
other related items. The credits provide
compensationto motoristsfor not using thefast
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lane. It is suggested that the FAIR Lanes
would operate only during the peak-periods.

All vehicles would need to be equipped with
the ETC technologies. Motoristisfrom outsde
the areawould be able to use the FAIR Lanes
if they have competibletrangpondersand inter-
area hilling arangements ae in place
Individuals not wishing to purchase
transponders could continue to use the regular
lanes, but would not receive any credits for
doing so.

The FAIR Lane concept provides travelers
with increased choices. The gpproach would
help manage demand on congested freeways,
and could result in reducing deay and
emissonslevels. Therevenuesgenerated from
the lanes could be used to fund other
transportation  improvements and  trangit
SEIVices.

The FAIR Lane concept addresses the issues
about vaue pricing that have been raised by the
public and by policy makers. A pilot test
project is needed to test the idea. Potentia
candidates for a demondration include
congested freeways, under-utilized HOV lanes,
new genera-purpose lanes, and toll roads
scheduled to convert to free use because the
bonds are paid off. Funding for such a test
may be available through FHWA'’s Vdue
Pricing Pilot Program, authorized by TEA-21.

Maryland’s Value Pricing Study: Is Value
Pricing Feasible in any of the 10 Facilities
Under Consideration in the Baltimore-
Washington Region?

Michelle Hoffman

Maryland Sate Highway Administration

Ms. Hoffman discussed a study underway
examining possible variable pricing projects in the
Batimore-Washington metropolitan area.  She
summarized some of the key aspects of vaue
pricing projects and described the potential
approaches being considered in Maryland. A copy
of the Executive Summary on the project isincluded
in the Compendium of Technica Papers. Ms.
Hoffman highlighted the following points in her
presentation.

» Although vaue pricing is the term used in the
nationd program sponsored by FHWA,
vaiable pricing is used in Maryland. 1t is fdt
that this term better reflects the range of
dtrategies being consdered in the date
Variable pricing is defined as usng exiding or
new talls to manage demand; charging higher
tolls when demand is greatest, thus alowing
drivers to put a vaue on their daly travel.
FHWA further definesvaue pricing asaway to
optimize the system operation and to best use
exiding capacity. This concept is not new.
Rather, it reflects basic economic principles.

o The Maryland Generd Assembly mandated a
one-year gudy of HOT lanes. The study is
beng managed by the State Highway
Adminigration (SHA) and the Maryland
Transportation Authority (MTA). TheSHA is
respons ble for the Interstate and state roadway
system, whilethe M TA hasjurisdiction over toll
fadlities within the state.  The Metropolitan
Washington Council of Governments, FHWA,



FTA, other dsate agencies, and local
governments are d o participating in the sudy.

The study isexamining thefeasbility of varigble
pricing strategies on 10 fadilities in the date,
five of which are freeway corridors with
exiging or planned HOV lanes. The 10
fadlities being examined include the Capita
Beltway, 1-370, 1-95, US 50, and 1-210, and
the toll facilities on 1-95, three harbor
crossings, and the Chesapeake Bay Bridge.

The sudy is guided by two gods. The firgt
godl is to determine the feasibility of a broad
range of variable pricing drategies in order to
develop a series of recommendations for
implementation. The second goal istoincrease
public awareness and understanding of varidble
pricing gpplications.

There are two phases to the study. The firgt
phase is a quditative evaluaion. This phase
was completed in April 2000. The second
phase is a more detailed quantitative
assessment examining issues related to travel
demand modeing, enforcement, technology,
and implementation concerns.

It is anticipated that the results of the study will
identify viable options for different types of
freeway and tall facilities. The implementation
of some aternatives may be easer on existing
or planned HOV lanes and tall facilities. The
project isbeing coordinated with other studies,
such asthe MIS on the Capita Beltway.

Elements examined in the firg phase for the
various dterndives included the scale and the
desgn concepts involved.  Manud toll
collectionwas dropped as an option dueto the
delay time to vehicles, while dectronic fare
collected was maintained as an dterndive.
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Spot tolls were aso dropped as an alterndative,

unless it was an exiding toll faclity. Other

options dropped included cordon pricing, static
pricing, and converting an exising traffic laneto
a vaiable priced lane. An dternative that
combined converting a lane with adding lane
was retained on the Capita Betway, 1-270,

and 1-95.

A matrix of dternatives was developedto hdp
focus on the Strategies to be examined in more
detail. Four scenarioswere used in the matrix;

1) one new HOT lane in each direction, 2) a
combination of one new HOT lane and one
general-purpose lane converted to aHOT lane
ineach direction, 3) atwo-lanereversble HOT
lane, and 4) adjusting the pricing levels on
exiging toll bridgesto reflect higher feesduring
the pesk periods.

The Capitd Bdtway MISincludes dternatives
with one and two HOT lanesin each direction
separated by a buffer. At grade and grade
separated access points are being examined.

Pricing levels being examined include charging
SOV's $0.20 amile in the pesk, $0.10 on the
shoulders of the peak, and $0.05 in the off-
peak. HOV 2s would be charged hdf that
rate, and HOV 3swould trave for free.

Travel demand forecasts are being completed
for the various dternatives in the second phase
of the study. Equity and revenue issues are
being examined dong with fare collection
technology, implementation, enforcement, and
enabling legidaion isues  The trave
forecadting effort should be completed in the
next month.

Additiond funding may be requested under the
TEA-21 FHWA pilot program to explore
travel behavior and equity issuesin more detall.
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Current modding tools havelimited cgpabilities
related to revenue projections and equity
concerns. Topicsanticipated to be exploredin
the follow-up study include the availability of
dternative routes, the potentid influence of
pricing on different population groups, the
possible effects on neighborhoods, the revenue
generation potential, and the use of those
revenues. Implementation issues related to
retrofitting existing facilities, building new lanes
access dternatives, supporting dements,
operations, enforcement, and legidative topics
will aso be examined.

The sudy includes an extensve public
involvement element. There is a stakeholder
group thet incdudes individuds from public
agencies, AAA, Sera Club, chambers of
commerce, and other organizations. A
quarterly newdetter is published highlighting
different aspects of the study and there is a
study Website (www.mdot.val uepricing.com).
The media has been very interested in this
project and there have been numerous stories
on the study in both print and eectronic media.
A number of workshops are planned for
January 2001 to present the final report.

Value Pricing from Palmdaleto Los Angeles
Kevin Haboian
Parsons Transportation Group

Kevin Haboian described the SR 14 HOT

Lane Study in the Los Angees aea. He
highlighted the components of the study and
summarized the maor recommendations. A paper
by Kevin Haboian, Deborah Redman, Jon Green,
and Fred Pearson is included in the Compendium
of Technical Papers. Mr. Haboian covered the
fallowing pointsin his presentation.

The Southern Cdifornia Associaion of
Governments (SCAG) isconducting astudy on
the potentid of adding HOT lanes dong a 35-
mile ssgment of SR 14. The freaway linksthe
Antelope Vdley with the Los Angeles Basin
and the San Fernando Vdley. The current
cross section of SR 14 varies from two to four
general-purpose lanes in each direction. In
addition, a concurrent flow HOV lane is in
operation for a short segment. The freeway
experiences high leves of congestion during the
peak-periods. Traffic levels are projected to
increase in the future, with congestion
worsening.

The 1998 Regiond Transportation Pan
recommended the addition of HOT lanes on
SR 14 to address projected travel demandsin
the corridor. The SR 14 Corridor
Improvement Study examinedthreedternatives
— no build, two HOT lanes in each direction,
and three reversble HOT lanes with a
movedble barrier. The HOT lane dternatives
would dlow HOVs to use the facility for free
while SOV swould pay afee. The operation of
the HOT lanes would be smilar to the SR 91
Express Lanes.

The capital costs of the dternatives were
estimated in the sudy. The capital costs of the
two lane bi-directional option was
approximately $826 million, compared to some
$752 million for the three lane reversble
dternative usng the movesble barrier
technology. The movesble barrier option had
higher ongoing operation and maintenance
costs, however.

The study included an extensive public outreach
effort. Medtingswere held with mayorsof local
communities a the beginning of the project. A
Website, www.sr14.com, was used to provide



information on the sudy. Threewavesof focus
groups were conducted with commutersinthe
corridor throughout the project. Thefirst focus
groups obtained information on transportation
concens and the dudy dternatives. The
second set of focus groups provided feedback
onthethreedternatives—buildout, HOT lanes,
and the mountain route. Thethird set of focus
groups discussed the advantages and
disadvantages of the HOT lane dterndives,
poss ble marketing approaches, feelevds, and
other topics. Meetingsand briefingswere held
with locd officids and other groups at the end
of the study.

A number of design eementswereexaminedin
the study. Access points, toll verification
zones, and other desgn dements were
andyzed. Operational considerations
examined in the study included dlowable user
groups, tall levels, enforcement strategies, and
ggning. A financid feashility assessment was
adso conducted. This andysis included
esimeting the demand for the HOT lanes
among various user groups and forecasting
revenues. A sengtivity andyssand afinancid
assessment were also completed.

The study results indicated that there was
support for the HOT lane concept from the
genera public. The study dso found that the
HOT lane dternatives were financidly viable.
Local policy makers did not support these
dternatives, however, as they would require
resdents to pay after usng the freeway.
Rather, loca policy makers favored adding
genera-purpose lanes instead of the HOT
lanes.
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SR 91 Express L anes
R. David Pope
California Private Transportation Company

David Pope discussed the operation of the SR

91 Express Lanesin Cdifornia He described the
experience with variable pricing and dectronic toll
collection. He aso noted the characteristics of
different user groups. Mr. Pope covered the
following pointsin his presentation.

The SR 91 corridor reaches from Riverside in
San Bernardino County into the mgor
employment centers in Los Angdes and
Orange County. The 10-mile Express Lanes
are located in the center median of SR 91.
Vaidble pricing and eectronic toll collection
are used on the Express Lanes. The toll
collection is interoperable with other toll
fadlities in Cdifornia Video enforcement is
used on the Express Lanes.

The facility was open in 1995. Initidly, 3+
HOVswere allowed to use the lanes for free.
Now 3+ HOV's pay areduced toll.

Ongoing surveysand focus groupsindicatethat
users vaue the travel time savings and the trip
reliability provided by the ExpressLanes. Over
90 percent of respondents to a recent survey
indicate they are stisfied to very satisfied with
the service on the SR 91 Express Lanes.

There are 35 cameras located aong the 10-
mile segment. These cameras are monitored
from the traffic operations center. Tow trucks
are dso provided to respond to accidents and
to help motorists.  The Cdifornia Highway
Patrol enforces the facility under a separate
contract. A cusomer servicefacility islocated
inCoronaand telephone servicesareavailable.
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A toll schedule is published and the current toll
isshown on avariable message Sgn in advance
of the entries to the Express Lanes. The toll
scheduleis aso provided on the Express Lane
Website. There is a regular Express Lane
newdetter and an Express Lane highway
advisory radio dtetion.

Approximately 250,000 vehiclesusethe SR 91
corridor on a daily basis. Some 25,000 of
these vehicles use the Express Lanes. Useis
heavier during the peak-periods when the
freeway lanes are congested.

A number of different pricing and payment
programs are available to meet the needs of
various market groups. For example, there is
an Express Club for frequent users. Surveys
indicate that customers on the 91 Express
Lanes mirror travelers in the generd-purpose
freeway lanes. Users cover dl socioeconomic

groups.

Some of the lessons learned on the facility
incdude customers do fed a sense of
ownership, technology is not a barrier to use,
électronic toll payment is rdidble, and
coordination with public agencies and other
groupsis critica. Future opportunitiesmay be
structured differently to respond to changing
needs and demands in both the public and
private sectors.
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Jon Obenberger, Federd Highway Administiration — Presiding
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Jon Obenberger, Herb Sherrow, Nan Miller,
John Casey

It All AddsUp to Cleaner Air
Nan Miller
North Central Texas Council of Governments

Nan Miller discussed the It All Adds Up to
Cleaner Air public education campaign. The
program represents the joint efforts of the
Environmentd Protection Agency (EPA), FHWA,
and FTA. The multi-level public education and
partnership building program focuses on informing
the public &bout the connections among
transportation choices, traffic congestion, air
pollution, and public hedth. A copy of her paper
on the topic is included in the Compendium of
Technicad Papers. Ms. Miller covered thefollowing
points in her presentation.

* A vaiety of research efforts were undertaken
to help develop and design the program.
Secondary research included reviewing
avaldble literature and exigting trangportation
ar qudity programs. Targeted research
activitiesincluded aseries of focusgroups. The
firgt focus groups in Philadelphia, Denver, and
San Jose gathered genera information on
peopl €' s perceptions related to transportation,

commuting habits, traffic congestion, and air
quality. Focusgroupsin Dover, Delaware and
Albany, New York were held to help test
goecific concepts and messages for the
information campaign.

A number of important points came out of the
focus groups that were used in developing the
It All Adds Up to Clean Air program. Some
of the dementsincluded recognizing people for
what they are dready doing; emphasizing that
everyone is responsible and should be taking
action; highlighting how smple, economicd,
and convenient the choices are; and basing the
campaign on compelling and relevant evidence.

The It All Adds Up to Cleaner Air program
includes a comprehensive resource tool kit. It
contains information on research, community
assessments, codition building, communication
planning, mediarelations, community activities,
and progran evauations.  High qudity
tdevidon, radio, print, trandt, outdoor
advertisements, and other print collaterd
materias are provided.

In 1997 three areas — San Francisco,
Milwaukee, and Dover — received funding to
pilot tes the nationd initiative, which was
designed to start or expand community-based
efforts, to reduce traffic congestion and to
improve air quaity. Thefederdly sponsored It
All Adds Up to Cleaner Air campaign was
aso introduced in these aress.

The It All Adds Up to Cleaner Air materids
have been used in anumber of different waysin
the Dalas-Fort Worth area. The North
Centrd Texas Council of Governments
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(NCTCOQG) is part of the North Texas Clean
Air Cadition. The region has had an active
Ozone Action Day Program for a number of
years. A meeting with some 40 organizations
in the area was held to help kick-off the It All
Adds Up to Cleaner Air program. The
materids provided by the program were given
out for use by the different agencies and
groups. Thetray liner provided in the tool kit
was used in ajoint promotion with McDonads.
The tdevison public service announcements
have been used on the local public access
channdls and the nationd affiliate Sations. A
link to the EPA Website has been established
with NCTCOG's Website. A billboard
campaign was aso undertaken with the Forth
Worth Trangportation authority using the
examplesin thetool kit.

* Naiondly, there are currently about 90
communities using the It All Adds Up to
Cleaner Air maerids. The Alliancefor Clean
Air and Transportation, comprised of a broad
gpectrum of public and private organizations,
has also been formed to help promote various
activities a the nationd leve.

HOV Performance Monitoring: Two Reports,
Multiple Conclusions

John Casey

Massachusetts Highway Department

John Casey discussed two recently completed
monitoring studies on the 1-93 North and the
Southeast Expressway HOV lanes in the Boston
area. One study examined the performance of the
lanes and the other consdered the air qudity
impects of the facilities. A paper on thistopic is
provided in the Conference Compendium of
Technical Papers.  Mr. Casey covered the
following pointsin his presentation.

The studies were required under the State Air
Pollution Control regulation. The regulation,
which is administered by the Massachusetts
Department of Environmental Protection
(DEP), requires performance and air qudity
monitoring for the HOV lanes on 1-93 North
and the 1-93 Southeast Expressway. The
Massachusetts Highway Department
(MassHighway) has monitored both facilities
gnce they opened. The DEP submitted the
required performance and air qudity reportsin
early 2000. The DEP andyss focused soldy
on an environmenta and regulatory
perspective, while MassHighway congdered
the broader transportation perspective. As a
result, the two agencies reached dightly
different conclusons.

Thetwo HOV performance requirements that
must be met are: 1) aminimd leve of sarvice
(LOS) C, and 2) average HOV trip times that
are a least one minute per mile less than the
average trip times on adjacent genera purpose
traffic lanes during peak hours. Travel time
runs were completed for the HOV laneand the
general-purpose lanes on the two freeways.
Thetraved time savingsfor theHOV laneswere
cacuated for different operating speeds and
freeway segments. Travel time runs were
conducted on the Southeast Expressway during
the initia 3+ occupancy requirement operating
period and after the requirement was lowered
to 2+. Permanent count stationsmonitor traffic
volumes in the generd-purpose lanes, while
HOV counts are taken manually.

Users of the Southeast Expressiay HOV lanes
experience travel time savings of 10 to 12
minutesduring the 7:00 am. to 9:00 am. peak-
period. Travel speeds in the genera-purpose
lanes average 17 to 18 mph during this period,
while gpeeds inthe HOV lane average 39 mph



from 7:00 am. to 800 am. and 52 mph
between 8:00 am. and 9:00 am. Significant
delays occur in the genera-purpose lanes
during the morning commute as travelers
approach downtown Boston.

Trave time savings for HOV lane users are
more modest in the afternoon pesk-period
because the generd-purpose lanes operate at
near free flow conditions. Trave time savings
for HOV lane users average two minutes from
4:00 p.m. to 5:00 p.m. and three minutesfrom
5:00 p.m. to 6:00 p.m. Travel speedsin the
HOV lane average 50 mph over the two-hour
period from 4:00 p.m. to 6:00 p.m., while
speeds in the genera-purpose lanes average
between 34 and 37 mph.

The HOV lane on 1-93 North is two milesin
length and operates only in the southbound
direction during the morning peak-period from
6:00 am. to 10:00 am. Thel-93 North cross
section on the approach to Boston changes
from four genera-purpose lanes to three
genera-purpose lanes and the HOV lane and
then to two genera-purpose lanes.

Usersof thel-93HOV lane save an average of
approximately nine minutesduring the 7:00 am.
to 8:00 am. peak hour. The average travel
time savings for the four-hour morning pesk-
period from 6:00 am. to 10:00 am. is dightly
under eight minutes. Travel peedsinthe HOV
lanes average 48 mph over the four hours,
while travel speedsin the generd-purposelanes
average 12 mph over the same four hours.

BothHOV lanes meet the LOS C requirement
during dl operating hours. Thus, both facilities
meet thetwo HOV performance requirements.
The performance report adso showed that
travel ersinthegenera -purposel anesbenefitted
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from the HOV lanes demondstrated by the
southbound operations of the Southeast
Expressway.

The Massachusdtts ar pollution regulations
require MassHighway to submit areport to the
DEP documenting the quantitative effects of the
HQOV lanes on VOC, CO, and NOXx in the
areas affected. Based on approval from DEP,
MassHighway used travel speeds, vehicle
volumes, and gppropriate emission factors in
the analysis for the three operations periods of
morning Southeast Expressway (northbound),
afternoonSoutheast Expressway (southbound),
and morning 1-93 North (southbound).

An additiona analysis was conducted on the
3+ to 2+ change in the vehicle-occupancy
requirement on the Southeast Expressway,
which was made in June of 1999. The 1-93
North andyss identified the air quality effects
of regtriping the southern-terminus merge and
an extengon of the operating hours from 6:30
am. - 9:30 am. to 6:00 am. - 10:00 am.,
which occurred in the spring of 1999. The
spring of 1994 served asthe* before’ condition
and the spring 1996 was uses as the “after”
condition.

Morning VOC and CO emissons generdly
increased on the Southeast Expressway, while
afternoon emissions decreased. NOXx
emissons decreased during the morning
commute and increased during the afternoon.
The andysis of the influence of the change in
the vehicle occupancy requirement used data
from the spring of 1999 for the “before” case
and the fal of 1999 for the “after” condition.
The andyssindicated an increase in emissions
during both the morning and the afternoon
peak-periods, with a larger increase in the
morning due to dower travel Speeds.
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MassHighway doaff concluded that the
increases were due to increased volumes and
not necessarily the result of the HOV lane.

e The andyss of the 1-93 North HOV lane
indicated an increase in VOC, NOx, and CO
emissons from the “before’ to “dfter” time
period. Itisnot clear if theincreasesaredueto
extending the HOV lane or to the new Route 1
on-ramp downstream from the HOV lane.

* The two agencies drew different conclusons
from the andyss. MassHighways viewed the
performance of the lanes as a success, while
DEP raised concerns about the increases in
emissons. Theandysspointsout the difficulty
of quantifying the air qudity impacts of HOV
fadlities given other operationd changes, the
overd|l increases in vehicdle volumes, the
influence of dternative routes, and other
factors.

EPA Perspective on Air Quality and
Transportation

Herb Sherrow

Environmental Protection Agency Region 6

Mr. Sherrow provided an overview of the air
qudity dtuation in the United States and the ar
qudity planning process. He discussed the role
HOV facilities and other related transportation
control measures play in addressing air quality
concerns in metropolitan areas.  Mr. Sherrow
highlighted the following pointsin his presentation.

« The Environmenta Protection Agency (EPA)
has established aNationa Ambient Air Qudity
Standard (NAAQS) for six ar pollutants.
These pollutants are ground-level ozone,
nitrogen oxide (NOXx), carbon monoxide, sulfur
dioxide, particulate matter, and lead. The
standards are hedlth based. The NAAQSisa

number which represents a threshold between
good and bad air quality. The standard is a
god for dl aeas which exceed the
measurement.

Ground-level ozone is the pollutant of most
interest today in large metropolitan aress.
Most maor urban areas do not meet the
current standard. 1t will be difficult to reach
atanment levelsin these regions. The short-
term hedth effects of ground-leve ozone
include coughing, chest pain, andirritation. The
long-term effects may include respiratory
alments such as asthma, bronchitis, and
emphysema.

Ozone is formed by four dements. These
elements are two chemicals — voldile organic
compounds (VOC) and NOx — sunlight, and
Slagnant westher conditions. The early morning
hours are especidly critical for the emission of
NOx and VOC.

A number of sources appear to beresponsible
for ground-level ozone pollution. Theseinclude
point sources, such as indudries and utility
companies, areasources, whichinclude service
gations, paint shops, dry cleaners, and other
businesses; on-road mobile sources, which
include dl types of vehicles, non-road mobile
sources, such as lawvn mowers, and biogenic,
which includes trees and other vegetation.

The Clean Air Act requiresthat states prepare
and submit plans to the EPA for areas which
arenot in atainment. A State Implementation
Pan (SIP) mug identify how agtateisgoing to
bring an areainto attainment. The SIP planning
process includes establishing the base year
emissons inventory, projecting the growth of
that inventory to the attainment year, caculaing
the emissions reduction needed to attain the



standard in the atainment year, and developing
control strategies to achieve those reductions.
A contral strategy usudly containsanumber of
gpecific control measures.  Photochemical
modds are used to test the various strategies.
There may be aneed to adopt specific rulesor
regulaions to implement the sdected control
Srategies.

Examples of control measures imposed by the
federd government include those relating to
engine and fuel requirements. State control
measures may include vehide ingpection and
mantenance programs or regulations on
indudtries.  Vehicle scrappage programs and
dtendive fud vehicles represents loca
programs focusng on mobile emisson
reductions. Transportation control measures
(TMCs) include éements such as HOV
fadlities, rall projects, vanpooling and
carpooling programs, intersection
improvements, and bicycle and pedestrian
projects. A SIP mugt identify the TCMs that
will be used to bring a nonattainment area into
attainment.

HOV fadlities can hdp mest ar qudity
standards by reducing vehicle use, enhancing
traffic flow, and reducing congestion conditions.
In the Dallas/Fort Worth area, HOV lanes
provide three percent of the total TCM
reduction. The SIP indicates a reduction of
some 349 Ibsaday in NOx and 115 Ibs aday
inVOC from the HOV lanesin the Metroplex.
Although these numbers are not large, they ill
provide important contributions to meeting the
atainment gods. HOV fadilities are important
contributors to reducing ozone causng
pollutants. HOV lanesdo contributeto helping
reduce ozone, can asSg in achieving
attainment, and provide hedth benefitsto area
residents.
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Evaluating Operating HOV Systems

Kevin Haboian, Parsons Transportation Group — Presiding

77

Doug Skowronek, Michelle Hoffman, Kevin
Haboian, Kenneth Cude, Wayne Ugolik

Evaluating Los Angeles HOV Lanes
Kenneth Cude

Los Angeles County Metropolitan
Transportation Authority

Ken Cude described the Los Angdes County
Metropolitan Trangportation Authority’s (MTA’S)
HOV Peformance Program. Ken recognized
Danny Wu, the MTA Project Manager, who had
prepared the presentation.  Mr. Cude covered the
following pointsin his presentation on the project.

e TheLosAngeesHOV Performance Program
is a comprehensve systemdic effort to
evauate, market, and sustain the devel opment
of HOV fadilitiesin Los Angeles County. The
project is comprehensive in scope, addressing
more than just traffic counts of HOV users.
The project is devedoping an ongoing
systematic program to monitor and evauate
HOV fadilities in the county. An ongoing
marketing program will be developed to
encourage new and retain exising HOV users.
It will dso look at drategies to increase the
productivity of various HOV facilities.

The objectives of the Los Angdes HOV
Performance Program are to enhance exigting
datacollection efforts, to andyzetrave impacts
and user benefits, to provide policy-makers
with decison-oriented information, to develop
sound policy recommendations, and to sustain,
market, and promote user and non-user
acceptance.

The program will aso address shortcomingsin
the exiding process for monitoring and
evduatiing HOV lanes in the area. Concerns
with current efforts included limited resources
for datacollection, lessextensive eva uations of
lower cot HOV lanes, and not enough
information for operationa adjustments, future
planning, and policy making. Therewasdsoa
feding that a consensus among technicd Saff
was lacking on the purpose, gods, and
objectivesof theHOV lanes. Findly, therehas
beenmore palitica scrutiny and public criticism
as freeway congestion has worsened. A
number of bills have been introduced in the
date legidature over the past few yearsrelated
to HOV fadilities.

The LosAngeles M TA is sponsoring the study
in coordination with the California Department
of Trangportation, the Southern Cdifornia
Association of Governments, the Southern
Cdifornia Air Qudity Management Didrict,
and other loca agencies. Theteam of Parsons
Brinckerhoff, Kaku Associates, Inc., Texas
Transportation Inditute, Stirategic Consulting
and Research, and HS Public Affairs was
selected to conduct the study. The project
conggts of five mgjor tasks. These tasks are
project management and adminigtration, data
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collection and compilation, market research,
data analyss and presentation, and policy
recommendations and reporting.

The project management task involves a
number of activities. The four mgor subtasks
are establishing and holding regular meetings of
the multiagency Project Advisory Team and
other multi-agency coordination/cooperation
activities, developing a Website and interim
materids, developing an HOV evauation plan
to serve asaguide, and developing aprototype
of a data management program.

Thetraffic data collection task will provide the
information needed to conduct the various
assessments and more detailed studies. The
major data collection activities focus on travel
time/speed and ddlay runs, vehicular volume
and occupancy counts, violation rates and
traffic citations, safety and accident/incident
datistics, and HOV project facts relating to
location, cost, and support facilities.
Congideration of before-and-after conditions
and comparisonswith control freewayswithout
HOV laneswill be conducted.

The market research task represents another
magjor component of the project. A number of
specia surveys, focus groups, and interviews
will be conducted. Specific subtasksincludea
countywide survey of public attitudes and
awareness, license plate mail-back user and
non-user surveys, focus group discussons,
executive interviews with key legidators, on-
board trangt and line performance surveys, and
aurveys of taxi, airport shuttle and vanpool
companies. AnHOV marketing and education
campaign will be devel oped aspart of thistask.

The data anadyss and presentation task
indudes the two magor subtasks of

performance measurement and prioritization of
HOV direct connectors.  Factors being
examined in the performance measuresinclude
mobility/accessibility, air quality/fuel
consumption, safety and accidents, cost
effectiveness, and GIS spatid andyss. The
andyds and prioritization of HOV direct
connectors will be completed based on fidd
data, an effectivenessindex, traffic smulations,
and travel demand moddling.

The find task focuses on policy
recommendations and reporting. Both short-
and long-term HOV policy recommendetions
will be developed. These policies will be
prioritized by importance and the time-frame
needed. They will support theHOV lanegods
and objectives. It isanticipated that the policies
will be used to guide future operations and
invesment decisons.

HOV evduaions, including the Los Angdes
project, continue to be important for many
audiences. For example, evauations can help
determine if HOV project goals, objectives,
and performance measures are being met.
Evduations aso providecritica information for
decisonmaking related to alocating resources,
sdlecting projects, and developing policies,
legidation, and related actions.  Findly,
information from evauations can hep build
understanding and support for HOV facilities.
Other factors that have been identified as
important to successful HOV monitoring and
evaduation efforts include darting early and
devdoping an evdudion plan, identifying
project champions, building on past and current
activities, coordinating with multi-agencies, and
assuring objectivity.



HOV Laneson the Long Idand Expressway:
How Are They Doing?

Wayne R. Ugolik

New York State Department of Transportation

Wayne Ugolik discussed the Long Idand

Expressway HOV lanes. He summarized the
devdopment of the project, design features
associated with the HOV lanes and the freeway,
and utilization levels. A copy of the paper by
Nancy O Conndl, William Thornewd|, Wayne
Ugoalik, and Martin Youchah is included in the
Compendium of Technica Papers. Mr. Ugolik
highlighted the following pointsin his presentation.

Theinitid 12-mile ssgment of concurrent flow
HOV lanes opened on the Long Idand
Expressway (1-495) in 1994. Currently, 30
miles are in operation and another 10-mile
segment is under condruction. The lanes
represent the firda HOV fadility implemented in
a suburban area of New York. The lanes
operate with a2+ HOV requirement from 6:00
am. to 10:00 am. and from 3:00 p.m. to 8:00
p.m. The lanes are open to generad-purpose
traffic a other times.

An extensve public information campaign was
conducted prior to the opening of the initid
segment and ongoing programs have been
undertaken. Elements of these campaigns
include promoting ridesharing and express bus
useviaradio, televison, and print media; annud
events, poster contests in dementary schools;
employer-based programs, a bi-monthly
rideshare newspaper; an ozone-alert program;
and brochures, posters, and other promotiona
materiads.

A monitoring program was implemented to
collect and evaluate operating data, to obtain
feedback from users and non-users, and to
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provide updates on the lanes to policy makers
and the public. Data collection activities
indude collecting traffic volumes on aregular
bass; periodic field studies to obtain vehicle-
occupancy rates, travel speeds, and violation
rates, and specia surveys of uses and non-
users and focus groups.

Use of the HOV lanes has grown over time.
The morning average annua weekday hourly
traffic volumes (AAWHTV) in the pesk-
direction of travel increased by some 52
percent — from 660 vehicles to 1,000 vehicles
— from the first year of operation to the sixth
year. Theafternoon pesk-direction AAWHTV
increased from 870 vehiclesto 1,275 vehicles,
or 47 percent, over the same sx-year time
period. Steady growth was experienced each
year.

In 1999, the average-vehicle occupancy
(AVO) for the HOV lanes was 2.50 in the
morning peak hour and 2.47 in the afternoon
peak hour. The AVO for the genera-purpose
freeway lanes was 1.13 in the morning pesk
hour and 1.09 for the afternoon peak hour.
The total freeway AVO (one HOV lane and
three generd-purpose lanes) was 1.30 in
morning peak hour and 1.33 in the afternoon
peak hour. The AVO in 1993 prior to the
opening of the HOV lanes was 1.14 in the
morning pesk hour and 1.16 in the afternoon
peak hour for the three generad-purpose lanes.

Spot checks indicate thet travel speedsin the
HOV lane typicaly exceed 60 mph. Trave
speeds in the generd-purpose lanes ae
gpproximately 40 mph. Speedsin the generd-
purpose lanesfrequently drop below 30 mph at
anumber of locations, however.
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Surveys were conducted of HOV lane usersin
1995, 1997, and 1999. The 1999 survey had
a 24 percent response rate, with 1,076
completed questionnaires. The responses to
most questions have been smilar over thethree
surveys, with the exception of new carpool
formations, which has been increasing.
Twenty-seven percent of the respondents to
the 1999 survey reported joining, forming, or
increasing the size of acarpool asaresult of the
HOV lanes. This response represents a
ggnificant increase from the Six percent in the
1995 survey and the 17 percent in the 1997
survey. Another 14 percent of the 1999 survey
respondents indicated they share rides
occasondly to use the HOV lanes.

Forty percent of the 1999 respondents
indicated they use the HOV lanes four or five
days aweek and 71 percent reported using the
lanes for more than one year. Twenty-Six
percent of the respondents reported a switch
from pardld limited-access facilities and ten
percent changed from driving on arterias or
local roads.

Travd time savings was cited by 74 percent of
the respondents as the reason they used the
HOV lane. Thirty-four percent noted thetravel
time rdiability and 21 percent cited cost
savings. The average reported travel time
svings was 15 minutes.  Reported trip
purposes were 60 percent work, 17 percent
recreationa or shopping, 8 percent school and
3 percent business.

Survey respondents were asked their opinion
on a number of issues. Eighty-one percent
favored extending the HOV lanes, 79 percent
fdt the HOV lanesarelessstressful totrave in,
78 percent said they were safe to use, 75

percent fet the HOV lanes contributed to
better traffic flow, and 56 percent agreed that
the HOV lanes motivated people to carpool.

A survey was aso conducted in 1999 of travel
in the general-purpose lanes. A tota of 792
urveys were returned, for a response rate of
22 percent. Seventy-nine percent of the
respondents reported they were not regular
users of the HOV lanes during the restricted
periods, 20 percent indicted they did use the
lanes during the HOV redtricted hours, and 83
percent reported using the lane during the non-
HOV operating periods. Reasonscited for not
usng the HOV lanesincluded not being ableto
find acarpool partner, 30 percent, preferring to
driving done, 33 percent, and using the HOV
lane would not provide travel time savings, 13
percent.

The generd-purpose lane motoristswere asked
the same opinion questions as the HOV lane
users. Fifty three percent said they fet the
HOV lanes were safe to use, 51 percent
supported extending the HOV lanes, 46
percent felt traveling intheHOV laneswasless
sressful, 45 percent agreed the HOV lanes
contributed to better traffic flow, and 28
percent agreed that the HOV lanes motivate

people to carpoal.

Focus groups were conducted in 1991, 1995,
1996, 1997, and 1998 to assist with
deveoping the initid marketing and public
information program. The results from these
focus groups have been used to develop
ongoing marketing programs and related travel
demand management outreach and education
activities.



Maryland’s HOV Lanes on Interstate 270:
Who isUsing Them and Why?

Michelle Hoffman

Maryland Sate Highway Administration

Michdle Hoffman presented the results of a
survey of motorigts on 1-270 in Maryland. The
1999 survey provided information on carpoolers
ugng the 1-270 HOV lanes and motorigts in the
general-purpose lanes. The survey was conducted
to obtain abetter perspective on the characteristics
of carpoolersand thefactorsinfluencing carpooling.
A copy of the report documenting the survey is
provided in the Compendium of Technica Papers.
Ms. Hoffman covered the following pointsin her
presentation.

» The survey was conducted by the Maryland
State Highway Adminigration (SHA) in
October and November of 1999. Parsons
Brinckerhoff, Pecific Rim Resources, and
Daniel Conaulting assisted with developing the
questionnaire, conducting the license plate
survey, and andyzing theresults. Licenseplate
numbersof vehiclesinthel-270 HOV laneand
the general-purpose lanes were videotaped
during the morning and afternoon pesk-periods
over fivedays. A totd of 20,441 license plates
were recorded.

»  Surveys were mailed to a dratified sample of
7,002 addresses, of which 6,556, or 94
percent were actually delivered. A totd of
1,028 completed surveys were returned to
SHA accounting for a response rate of 16
percent. Thesurvey included questionson trip
origins and destinations, travel characteritics,
perceptions of the HOV lanes, and
socioeconomic characteristics.

o Thel-270 HOV lanes were opened in phases
between 1993 and 1996. Currently, 19 miles
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of HOV lanes are in operation during the
morning and afternoon pesk periods. A 2+
vehicle-occupancy requirement is used on the
lanes.

Travelersusng I-270 reflect diverse originsand
degtinations. The most frequently reported
origins of survey respondents included the
Germantown area, 26 percent, the Frederick
area, 13 percent, the Northern Virginia area,
11 percent, and the Rockville area, 10 percent.
Reported destinations included the Bethesda
area, 17 percent, the Rockville area, 17
percent, the Northern Virginia area, 9 percent,
and the Washington, D.C. area, 8 percent.

Sixty percent of the respondentsindicated they
travel on [-270 five days a week. Some 80
percent of respondents reported driving aone,
15 percent travel with one other person, 3
percent travel with two other people, and 2
percent travel with 3 or more people.

Approximately 75 percent of the respondents
reported household incomes of greater than
$50,000. Therewasno satidticd differencein
the income levels of HOV lane users and non-
USers.

The largest concentration of commuterswerein
the 35 to 44 age category, 30 percent,
followed by the 45 to 54 age group, 27
percent. There was no datidicd differencein
the age breakdowns of carpoolers and drivers
in the general-purpose lanes.

Approximately haf of the respondentsreported
some college or a college degree, while some
40 percent reported advanced degrees. Sixty
three percent of the respondentsweremaleand
35 percent were female. There was no
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datigticd difference in either education or
gender among HOV lane users and non-users.

Therewasno gdidicd differencein employers
among carpoolers and drivers in the generd-
purpose lanes. Federa government employees
represented a dightly higher share of motorists
carpooling, however, but it was not satisticaly
sgnificant.

Eighty percent of the respondents using the
genera-purpose lanes did not fed the HOV
lanes have been effective. Haf the HOV lanes
users aso rated the lanes as not very effective.
Approximately 55 percent of the respondents
usng the genera-purpose lanes and 38 percent
of the HOV lane usersindicated that the HOV
lanes may have actudly increased trip times.
Individuds who travel 1-270 more frequently
tended to report a less favorable attitude
toward the HOV lanes than infrequent users.

The survey included a series of questions on
programs and policies that might motivate
respondents to change from driving done to
forming a carpool. Overall, HOV lane users
responded more favorably to the variousitems
thandriversin the generd-purposelanes. Only
the guaranteed ride home program and the
improved trip time reliability options generated
positive interest among carpoolers, however.
Approximately half the respondentsindicted an
unwillingness to convert to carpooling
regardless of travel time savings.

Little support was voiced by users and non-
users for dlowing certain classes of sngle-
occupancy vehicles, such as Inherently Low
Emisson Vehicdes (ILEVS) or off-duty
emergency personnel, to use the I-270 HOV
lanes. The mgority of respondents did favor
the option of dlowing sngle-occupancy

vehicles to use the HOV lanes for a fee of
$1.00 to $2.00 per trip, however.

Monitoring HOV Lanesin the Dallas Area
Doug Skowronek
Texas Transportation Institute

Doug Skowronek discussed the HOV lanesin

the Dadllas area. He provided an overview of the
different projects, described the measure of
effectiveness used to evduate the facilities, and
presented trends in utilization, travel time savings,
and other factors. Mr. Skowronek covered the
following pointsin his presentation.

The maor objectives of the HOV lanesin the
Ddlas area are to increase vehicle occupancy
levels, to increese the person-movement
capacity of freeways, to not adversaly impact
the freeway lanes, to be cost-effective, to
generate public support, to improve ar qudity,
and to reduce fuel consumption. The four
mgor measures of effectiveness used to
evduae these objectives are changes in
roadway person movement, average vehicle
occupancy, bus operdting efficiencies, and
freeway general-purpose lane operations. A
vaiety of data collection activities ae
conducted on a regular basis to support the
ongoing monitoring and evauation of the Dalas
HOV lanes. Examples of data collection
efforts include vehicle and vehicle occupancy
counts, bus ridership surveys, trave time runs,
and specid surveys.

Peak hour vehicle volumes range from 946 on
the 1-35E North HOV lanes to 1,421 on the
East R.L. Thornton contraflow lanes.
Corresponding person volumes range from
1,219 onthel-35E North to 4,153 on the East
R. L. Thornton. The AVO increased on dl
four freeways with HOV lanes dfter



implementation of the lanes, whilethe AVO on
the control freeway without an HOV lane
declined over the same period. The number of
two-person carpools aso increased on Al
freeways with HOV lanes and declined on the
control freeway.

Travel time savings on the HOV lanes range
from about five minutes to nine minutes. The
violaion rates are five percent or lower on dl
the fadilities.

The Dalas HOV lanes are meeting the defined
objectives. Thelaneshaveresulted inincreases
in AV O and the person-movement capacity of
the freeway. The HOV lanes have not
adversely impacted the general-purposelanes.
The HOV lanes are cost effective. The HOV
lanes have improved trangit operations. Past
surveysindicate generd public support for the
East R.L. Thornton HOV lanes.
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Phone: 512/416-2703
FAX: 512/416-2716

Jarry D. Ayres

Washington State DOT

724 Quince Street, SE, 2nd Floor
P.O. Box 47344

Olympia, WA 98504-7344
Phone: 360/705-7403
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Email: mbehrens@dot.state.tx.us
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FAX:
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Emall: ddand@cutr.eng.usf.edu
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North Central TX COG
P.O. Box 5888

Arlington, TX 76005-5888
Phone: 817/608-2333

FAX:

Emal: nmiller@ofwinfo.com

Melanie G. Moores

Washington State DOT

P.O.Box 330310

15700 Dayton Avenue, North MS-103
Seattle, WA 98133

Phone: 206/440-4700

FAX: 206/440-4808

Email: mooresm@wsdot.wa.gov

Thomas W. Mulligan

City of Toronto, ON-Transportation Services
55 John Street, 17th Floor

Toronto, ON M5V 3C6

CANADA

Phone: 416/392-8329

FAX: 416/392-4426

Email: tmullig@city.toronto.on.ca

Robert K. Musselman
FHWA-Texas Divison

300 East 8th Street, Room 826
Ausgtin, TX 78701

Phone: 512/916-5988

FAX: 512./916-5914

Email:

Jay Nelson

Texas DOT

125 East 11th Street
Augtin, TX 78701
Phone: 512/416-2703
FAX: 512/416-2716
Email:
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Susan J. O'Brien

CARAVAN for Commuters, Inc.
Ten Park Plaza, Suite 2180
Boston, MA 02116

Phone: 617/973-7189

FAX: 617/973-8819

Email: sobrien@commute.com

Tom D. O'Grady

HNTB Corporation

14114 Dallas Parkway
Suite 630

Ddlas, TX 75240

Phone: 972/661-5626
FAX: 972/661-5614
Email: togrady@hntb.com

Gregory A. Ofied
TxDOT

P.O.Box 1386

Houston, TX 77251-1386
Phone: 281/589-5942
FAX: 281/759-5164

Koorosh Olyai

DART

1401 Pacific Avenue
P.O.Box 660163
Ddlas, TX 75266-7212
Phone: 214/749-2866

Emall: FAX: 214/749-3670
Emal: olya@dart.org

Jon Openberger Luisa Paiewonsky

FHWA Massachusetts Highway Dept.

400 7th Street, SW 10 Park Plaza

Room 3404 Room 4150

Washington, DC 20590 Boston, MA 02116

Phone: Phone:

FAX: FAX:

Emal: Emal:

Thomas E. Palzer Angelia Parham

CATS Texas Trangportation Ingtitute

300 West Adams Street CE/TTI Bldg., Suite 301

Chicago, IL 60606

Phone: 312/793-3456

FAX: 312/793-3481

Emall: information@catsmpo.com

College Station, TX 77843-3135
Phone: 99/845-7321

FAX: 979/845-6481

Email: aparham@tamu.edu




Mark D. Patterson

TxDOT

7721 Washington Avenue

Houston, TX 77007

Phone: 713/802-5506

FAX: 713/802-5640

Email: mpatter@mailgw.dot.date.tx.us

Michad A. Perrotta

Parsons Brinckerhoff Quade & Douglas, Inc.
301 North Charles Street, Suite 200
Bdtimore, MD 21201

Phone: 410/385-4172

FAX: 410/727-4608

Emall: perrotta@pbworld.com

Kaen A. Pindl

FHoridaDOT

133 South Semoran Blvd.
Orlando, FL 32807

Phone: 407/482-7873

FAX: 407/275-4188

Email: karen.pindl@dot.statefl.us

Christopher Poe

PB Farradyne

2777 Stemmons Freaway
Ddlas, TX 75207

Phone: 214/638-2388
FAX: 214/638-2893
Email: poec@pbworld.com

Lew W. Pratsch Ali Rabiee

Commuter Solutions, Inc. DART

6220 Taly Ho Lane 1401 Pecific Avenue

Alexandria, VA 22307 P.O.Box 660163

Phone: Ddllas, TX 75266-7212

FAX: Phone: 214/749-2905

Emal: FAX: 214/749-3670
Email: rabiee@dart.org

Stephen E. Ranft Larry Redden

Texas Trangportation Indtitute Parsons Brinckerhoff Q&D

110 North Davis Drive, Suite 101
Arlington, TX 76013

Phone: 817/261-1661

FAX: 817/461-1239

Emal: sranft@tamu.edu

2777 Stemmons Freeway, Suite 1333
Ddlas, TX 75207

Phone: 214/638-2888

FAX: 214/638-2893

Emall:

97



98

Jonathan D. Reid

Parsons Brinckerhoff

401 South Tryon Street, Suite 2550
Charlotte, NC 28202

Phone: 704/342-5403

FAX: 704/342-8472

Emall: red@pbworld.com

Richard L. Riney

Lockheed Martin Transportation Systems
12999 Dese Creek Canyon Road, MS
DC4350

Littleton, CO 80128

Phone: 303/971-5738

FAX: 303/971-4093

Emall: robert.b.franklin@lmco.com

Charlene T. Robey Tom K. Ryden
VirginiaDept. of Rall & Public Transportation DART

1401 East Broad Street 1401 Pecific Avenue
Richmond, VA 23219 Dallas, TX 75216
Phone: 804/786-7968 Phone:

FAX: 804/786-7286 FAX:

Emall: robey cc@drpt.state.va.us Emall:

Dondd Samdahl Stephen Schijns
Miral Associates McCormick Rankin
19110 Bothell Way, NE, #202 89 Grey Street

Bothdl, WA 98011

Phone: 425/415-0905

FAX: 425/415-0935

Email: don@miraassociates.com

South Brishane, Queendand 4101
AUSTRALIA

Phone: 011-61733609381

FAX: 011-61732172633
Emall: schijns@compuserve.com

David E. Schumacher
Metropolitan Transt Devel. Bde.
1255 Imperid Avenue

Suite 1000

San Diego, CA 92101-2480
Phone:

FAX:

Emal:

Phillip S. Shapiro

BMI

8601 Georgia Avenue, Suite 710
Silver Spring, MD 20910-3439
Phone: 301/562-9433

FAX: 301/562-8706

Email: pshapiro@bmiengineers.om




Gay G. Shippy
Turner, Collie & Braden, Inc.

17300 Dallas Parkway
Dallas, TX 75248

George Sirianni
ForidaDOT

605 Suwannee Street
MS-19

Phone: Tallahassee, FL 32399-0450
FAX: Phone: 850/414-4900
Emal: FAX: 850/921-6361
Emall:
Douglas A. Skowronek Karen M. Smith
Texas Trangportation Indtitute Parsons Brinckerhoff
110 North Davis Drive, Suite 101 901 South Mupac Expressway

Arlington, TX 76013
Phone: 817/277-5503

Building 2, Suite 595
Austin, TX 78746

FAX: 817/461-1239 Phone:
Emall: d-skowronek@tamu.edu FAX:

Emal:
Keth Smith Kevin St. Jacques
DART Wilbur Smith Associates
1401 Pecific Avenue 4925 Greenville Avenue
P.O.Box 660163 Suite 915

Ddlas, TX 75266-7212
Phone: 214/749-2925
FAX: 214/749-3670
Email: keths@dart.org

Ddlas, TX 75206
Phone: 214/890-4460
FAX: 214/890-7521
Emal:

Heid Stamm

HS Public Affairs

5869 Crystal Springs Drive, NE
Bainbridge Idand, WA 98110
Phone: 206/842-0155

FAX: 206/780-2271

Email: hgpaffairs@aol.com

William R. Stockton

Texas Trangportation Ingtitute
3135 TAMU

College Station, TX 77843-3135
Phone: 979/845-9947

FAX: 979/845-9356

Email: bill.sockton@tamu.edu
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Robert B. Stone

Texas DOT

125 East 11th Street

Ausgtin, TX 78701

Phone: 512/416-2679

FAX: 512/416-2686

Emal: rdgtone@dot.statetx.us

Elliott Stovdl

Texas DOT

125 East 11th Street
Augtin, TX 78701
Phone: 512/416-2703
FAX: 512/416-2716
Email:

Myron Swisher

Colorado DOT

4201 East Arkansas Avenue

Denver, CO 80222

Phone: 303/757-9866

FAX: 303/757-9727

Email: myron.swisher@dot.gtate.co.us

Ramin Z. Thomasan

Texas DOT

118 East Riversde Drive

Augtin, TX 78704

Phone: 512/416-2718

FAX: 512/416-2701

Email: rthmoas @mailgw.dot.gatetx.us

Camille Thomason

Parsons Brinckerhoff, Inc.

Barton Oaks Plaza Two

901 Mopac S-Suite 595

Audin, TX 78746

Phone: 512/328-1012

FAX: 512/328-3609

Email: thomason@pbworld.com

Kaherine F. Turnbull

Texas A&M Universty
Texas Trangportation Indtitute
College Station, TX 77843
Phone: 409/845-6005
FAX: 409/845-6008
Email: Kk-turnbull @tamu.edu

Richard L. Tyler

Parsons Brinckerhoff, Inc.
Barton Oaks Plaza Two

901 Mopac S-Suite 595
Audin, TX 78746

Phone: 512/328-1012

FAX: 512/328-3609

Emall: riverar@pbworld.com

Wayne R. Ugolik

New York State DOT

State Office Building

250 Veterans Memoria Highway
Hauppauge, NY 11788

Phone: 631/52-6108

FAX: 631/952-6120

Emall:




AnitaP. Vandervak

FHoridaDOT

605 Suwannee Street, MS 27
Tallahassee, FL  32399-0450

Phone: 850/414-4848

FAX: 850/488-4752

Emal: anitavandervak@dot.gatefl.us

Carol H. Wdlters

Texas Trangportation Ingtitute
110 North Davis Drive, Suite 101
Arlington, TX 76013

Phone: 817/277-5503

FAX: 817/461-1239

Emal: c-waters2@tamu.edu

George W. Walton

Parsons Brinckerhoff Quade & Douglas, Inc.

301 North Charles Street
Bdtimore, MD 21201
Phone: 410/385-4143

FAX: 410/727-4608

Emall: waton@pbworld.com

ChrisA. Wdlander

Parsons Brinckerhoff

999 Third Avenue, Suite 2200
Seattle, WA 98104

Phone: 206/382-5279

FAX: 206/382-5222

Email: wellander@pbworld.com

Sandy Wesch-Schulze

Carter & Burgess, Inc.

7950 Elmbrook Drive

Dallas, TX 75247-4951
Phone: 214/638-0145

FAX: 214/638-5632

Emall: weschsculzeg @c-b.com

Don D. Wigndl

The Genes's Center

Hyder Consulting Ltd

Science Park South, Birchwood
Warrington, WAS3 7BH

UNITED KINGDOM

Phone: 01925-830206

FAX: 01925-830207

Email: ian.ahughes@hyder-con.co.uk

Danny Wu

LACMTA

One Gateway Plaza
LosAngeles, CA 90012
Phone: 213/922-3055
FAX: 213/922-3022
Emal: wud@mtanet

Hideo Yoshimi

JETRO New York

1221 Avenue of the Americas, 42nd Floor
New York, NY 10020

Phone: 212/997-6464

FAX: 212/719-3371

Email:
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Martin Y ouchah

New York State DOT

NY S Campus, 1220 Washington Avenue
Bldg. 4, Room 209

Albany, NY 12232

Phone: 518/457-3429

FAX: 518/457-7943

Emal:




To access an electronic version of this publication
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